
PRECIOUS .AND SEMIPRECIOUS STONES (GEM MINERALS) 

By M. w. VON BERNEWITZ 

.Although a number of men are employed in the search for gem 
minerals and in their. mining and cutting in the United States, the 
industry is irregular and of small importance. This country is .a 
large importer of precious and semiprecious stones, receiving annually 
from foreign nations at least 100 times the domestic output. Like 
nickel, platinum, and tin domestic production is small, but importa
tions are large, yet what is won from the domestic 'deposits is varied 
and of good grade. . .· · 

This review of gem minerals is revived after being omitted from ·the 
BurElau's annual statistical and economic reports for 12 years. During 
this interim, however, the United States Bureau of Mineshas issued 
13 publications on precious and semiprecious stones; 1 These cover 
the following: Occurrence; mode of prospecting, development, _and 
mining; identification;·· characteristics; grading;· production; ·and do
mestic and foreign trade. Each paper has a short, selected list of 
references. Readers are referred to these publications for many 
details that cannot be given here. · · · · 

A precious stone is one that has high commercial value because of 
its beauty, rarity, and permanence. Strictly, the trade regards only 
the diamond, emerald, opal, pearl, ruby, and sapphire as precious .. A 
semiprecious stone is one that is precious to a lesser degree. This 
class includes agate, beryl, coral, feldspar gems, fossil wood, garnet, 
jade, jasper, jet, malachite, quartz gems (as amethyst, hiddenite, and 
kunzite), 'Serpentine, topaz, tourmaline, turquoise, zircon, 'S.nd many 
others. In its mineral museum at Washington, ·D,C., the Blireau of 
Mines has a small collection of the stones mentioned and a few others 
of interest. Many specimens can be seen at the National Museum. 

Most of the pr.ecious and semiprecious stones make desirable gems 
when properly cut and mounted as jewelry or in the form of other 
ornaments. Furthermore, investment in stones of high value has 
been an age-old method of storing wealth. It has been estimated 
that the diamonds alone owned by the people of the United States 
represent resources of 4 billion dollars or more. While gold and cur
rency bow to the rules of prevailing monetary systems, reserves of 
gems usually are untouched and have a cash value for those who need 
money. 

Production.-.Although reliable production figures are available ·for 
most foreign countries there has been little attempt to collect them· for 
the United States since 1923. From 1880 to 1924 the output of crude 
precious and semiprecious stones Oargely the latter) in the United 
States was valued at $9,800,000. The value of the production was 
highest in 1909 ($534,000) and lowest in 1923 ($601000). The value 
of the output has ranged as follows: 1886-92, $119,000 to $312,000 a 
year; 1897-1909, $130,000 to $534,000 a year; 1911-19, $3441000 to 
$112,000 a year. In 1921 the value of the production was $518,000. 

· ) For a list of these publications see Bibliography on p. Boo. 
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The production of sapphires in Montana has contributed the greater 
part of the value of the domestic gein output. In 1920 the value 
of gem stones produced in the United States was $265,000, of which 
$223,000 represented the value of Montana's production. Six States 
reported values of several thousand dollars each; and production in 15 
States totaled only a few thousand dollars worth of various stones. 
In all, about 50 varieties of gem stones were reported. · 

Occurrence.-In the past Alaska has yielded garnet; Arizona, agate, 
copper-ore gems (azurite, malachite, and chrysocolla), garnet, jasper, 
obsidian,. opal, peridot, and turquoise; Arkansas, diamond, the largest 
being 11, 17.85, and 40.2 carats (the last was found in the spring of 
1924); California ($27,000 in 1929, mostly quartz), beryl, diamo11d, 
epidote, kunzite, lapis lazuli~ obsidian, quartz, rhodanite, spodumene, 
topaz, tourmaline, and vesuvianite; Colorado, amazon stone, aqua
m~trine, calamine, fluorite, garnet, hematite, opal, pyrite, quartz, 
satinspar, top-az, and turquoise; Hawaii, peridot in decomposed lava; 
Maine, amethyst, beryl, garnet, rock crystal, topaz, and tourmaline; 
Montana, agate (moss), chalcedo11y, garnet, iceland spar, sapphire, 
ll.lld topaz; Nevada, opal, turquoise, and variscite; New Mexico, tur
quoise; New York, garnet; North Carolina, corundum gems, diamond, 
garnet, zircon, and others; South Carolina, beryl; Texas, agate, opal, 
and topaz; and Utah, topaz, variscite, or utahlite. 

MARKETING CONDITIONS 
The· marketing of precious stones differs from that of most other 

materiak2 First, ·their value denotes wealth in exceedingly small 
bulk. Secondly, there is a wonderful variety of precious stones, found 
over a wide territory and obtained with difficulty, hence the supply is 
uncertain. After the stones are found, the actual marketillg processes 
depend largely on the special methods of treatment and preparation 
suitable to the fashions of the time. 

For the past 3 years the trend in prices for all gems and precious cut 
stones has been steadily downward. According to· a close observer of 
the trade, prices were at their lowest ebb during February 1933. The 
drop in values was reported as a reaction to falling sales. Jewelry 
was not in demand, and dealers and many private owners found it 
necessary to dispose of their stones. Since March 1933 much of this 
distress merchandise has been absorbed, and there appears to have 
been a slight improvement in prices. 

Jewelry manujacturing.-According to a report of the United States 
Bureau of the Census issued in November 1932, the value of jewelry 
produced in 1931 decreased 52 percent compared with its value in 
1929. For the purposes of the census the jewelry industry embraces 
the manufacture of articles of precious and semiprecious metals (some 
plated) as well as the fabrication of articles for personal adornment, 
such as those requiring gems. As the latter represent considerably 
higher individual values than most other forms of jewelry stock the 
effect of the depression on sales of these higher-priced goods probably 
was more severe than is indicated by the average census figure. 

The Jewelers' Circular for March 1933 states that despite the cur
tailment in buying there is a decided trend toward marked individu
ality in jewelry styles for 1933 that will distinguish the new styles 
from those of former years. The decided changes in dress and sil-

'Spurr, 1. E., and Wormser, F. E., The Marketing of Metals and Minerals (chapter by G. F. Kunz): 
McGraw-Hill Book Co., New York, 1925, pp. 338-362. 
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houette and in political, social, and economic conditions have been 
factors in this trend. The bizarre French creations in precious stones 
and platinum mountings have little sale in the United States. 

Artificial "precious" stones.-Synthetic rubies, sapphires, and spin
els now are made in large numbers. Patents have been granted in 
the United States and Europe for the manufacture of artificial stones 
and for the surfacing of others. . The basis of the synthetic stones is 
alumina and the coating is fused borax. The substance of nearly 
every species of transparent gem is essentially colorless, the color 
being produced by small proportions of impurity. The methods by 
which these stones are made and the technique for distinguishing 
them from natural stones is well known.3 In 1932 German cutters 
and dealers arranged with a joint sales organization of synthetic jewel 
manufacturers in Germany, Switzerland, and France to handle the 
marketing of their artificial gem products. 

lnd'UBtrial diamonds.-The diamond is. the important industrial 
gem stone, and its use is growing. In the United States there are 
about 40 dealers in industrial diamonds, and imports are increasing. 
Sales in 1932, however, were subnormal, but large stocks have not 
accumUlated. 

Two types of diamonds are used industrially, borts (diamonds of 
the gem variety but unfit for cutting into gems) and carbons or black 
diamonds. Borts are used for cutting and drilling glass and porce
lain, for fine engraving and drilling tools, for turning tools, and for 
bearings in watches and meters. Pulverized borts are used for cut
ting and polishing diamonds and other precious stones. Carbons or 
black diamonds are used mainly .in diamond drills, fQr truing abra
sive wheels, for wire-drawing dies, and for stone saws. Competition 
from tungsten carbide and other superhard materials has reduced the 
m~e of diamonds for wire-drawing and extruding dies for fine copper 
wrre. 

Prior to 1928 the world demand for diamonds for drilling purposes 
was exceeding production. Those from Brazil ranked first for the 
purpose. In that year African diamonds were sent for trial to the 
United States. As only one lot proved to 'be suitable subsequent 

. shipments were subjected to special tests before they were imported. 
The African stones are alike in appearance and size and weigh one 
twentieth to one third carat. As many as 56 of them can be set. in 
a drill crown, a larger number than is usual with Brazilian borts. 
The African stones are cheaper than those from Brazil, and their 
drilling performance is satisfactory.4 . 

Two publications of the United States Bureau of Mines give addi
tional information on diamond drilling in ore formations and petro
leum-bearing strata.6 The report by Hansen describes the types of 
diamonds used and the setter's work, illustrates bit and reamer set
tings, tabulates the loss of diamonds per foot of drilling, and gives 
the cost of drilling. The mining company concerned has done 258,000 
feet of drilling in schist, diorite, jasper, and other rock in 23. years, 
and in the period 1917-31 carbons cost 40 cents per footdrilled,or22 
percent of the total drilling cost. 

s Wade, F. B., The Manufacturing 1eweler, Oct. 8, 1931. 
• Hanifen, 1., African Borts Attain Increasing Use in Diamond Drilling: Eng. and Min. 1our. vol., 131 

1931, pp. 75-76. . 
l Hansen, M. G., Diamond Drilling at the United Verde: Inf. Circ. 6708, Bureau of Mines, 1933, 18 pp. 
Edson, F. A., Diamond Drilling with Especial Reference to Oil-Field Prospecting and Development: 

Bull. 243, Bureau of Mines, 1926, 170 pp. 
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Taxes.-Another condition that must be consideted in the ni~ket

ing of gem stones is the extent to which such goods are affected by 
general taxes levied upon both dealers and purchasers. Section Q05 
of the Revenue Act of 1932 specifies the taxes payable on· diamonds 
arid mountings · by retail jewelers and customers and should be·. 
consulted by those interested. 

IMPORTS AND DOMESTIC TARIFF 

Diamonds represent 93 percent of the gem imports into the Uni~d 
States. In 1932 the United States purchased 65 to 70 percent of the 
world output compared with 75 to 80 percent in 1930. The value 
of di~mond importations since 1913 totals nearly $700,00(),0()0 
Gem stones imported since 1922 are valued as follows: 

Value of gem stones imported into the United States, 1922-32 

Year Value Year Value Year Value Year Value 

1922 _________ $65, 615, 937 1925.------- $73, 915, 422 1928.------- $67, 964, 278 1931_ _______ $21,.126, 319 
1923 •. c •••••• 74,147,897 1926 ________ 78,290,971 1929 ________ 75,317,358 1932 ____ , ___ 12,771,091 
1924,-------- 71,263,730 1927-------- 64,949,943 1930 ________ 38,641,693 

Importations by cla8se8 for 1929-32 are given in the following table: 

Gem stones imported i!tto the United States, by classes, 1929-32 

1929 1930 1931 1932 

Class 
Carats Value Carats Value Carats Value Carats Value ____ . ___ .. ___ , __ ------------------

Diamonds: 
Rough or uncut ________________ 349,023$9,588,137 201,031 $5, 769, 566 85, 249$3,851,698 40, 153 $1,512,959 · 
Cut but unset------------------ 414,884 41,828, 581297,063 23,406,415 201,62011,939,291182,991 7,816, 297 
Bort and dust-----~------------ · 4, 567 89, 363 ------- 91), 915 _______ 20,292 ------- ----------
Qlaziers', engravers', etc _______ 46,949 4, 067,674145,862.2, 756; 630 224,970 2, 400,879163,704 1, 061,823 

Other precious stones, rough or 
uncut------'------------------- ------- 217,759 ------- 90, 357 ------- 106,127 ------- 42,080 

Pearls, not strung or set __________ ___ : ___ 10,345,420 ------- 2, 648,042 ------- 1, 281,019 ------- 552,908 
Other preciOus and semiprecious 

stones, cut but not set_ _________ ------- ---------- ------- 11,661,593 ------- 1, 200,155 ------- 532,450 
Agate, unmanufactured. pounds .. 11,255 1, 342 '85 91 ------- ---------- ------- ----------
Agate, rock crystal, and other 

semipreciousstones, unsuitable 
for jewelry, manufactures of.___ _______ 291,490 _______ 229,370 _______ 109,731 ------- 63,912 

Corals, rubies, cameos, and pre-
cious and semiprecious stones, 
cut but not set _________________ ------- 5, 327,839 ------- 853,625 ------- ---------- ------- ----------

Coral, marine, uncut and un-
manufactured _________ pounds.. 1, 859 198 1, 254 193 5, 922 393 1, 779 272 

Imitation precious and semipre-
cious stones: 

Cut or faceted------------------------- 3, 772, 811 _______ 1, 697,092 ------- 1, 454,679 ------- 897,013 
Not cut or faceted, mounted or 

unmounted __________________ -"----- 58,316 ------- 51,980 ------- 66,490 ------- 43,847 
Imitation of opaque stones, not 

faceted _______________________ ------- ---------- ------- '6, 865 ------- 7, 740 ------- 5,137 
Half pearls and bottom or filled 

pearls partly pierced. ________ ------- 68,655 ------- 25,941 ------- 17,114 ------- 9, 426 
Solid pearls wholly or partly 

pierced, mounted or un-
mounted _____________________ ------- 30,015 ------- 1 28,409 ------- ---------- ------- ----------

Solid pearls (n.e.s) _____________ ------~ ---------- ------- '1, 569 ------- 3, 425------- 1,367 
Emeralds: 

Rough or uncut________________ 2, 304 17,168 18,312 72,240 170,876 270,384 14,830 11,625 
Cutbutnotset ________________ 25,433 2,452,585 11,244 1,053,694 4,242 182,350 1,345 63,441 

Marcasite: 
Real._------------------------- ------- ---------- ------- 90, 264 ------- 68, 396 ------- 105, 037 
Imitation •• -------- __ ---------- ------- __ -------- ------- 17, 248 ------- 34, 034 ------- 50, 867 

Iridescent solid pearls ____________ ------- ---------~ ------- ---------- ------- • 238 ------- 528 

IJ"an.-1une 17, 1930. Change in tariff J"une 22. '1une 22-Dec. 31, 1930. a First importation. 



PRECIOUS AND SEMIPRECIOUS STONES 803 

Tarijf on gem stones.-The rates of duty on gem stones imported 
into the United States are as follows, according to schedule A, "Statis
tical Classification of Imports into the United States," Bureau of 
Foreign and Domestic Commerce, effective January 1, 1933: 

Class 
Tariff on gem stones 

Diamonds: &lte of dUty, perce11t 
Rough or uncut_ ___ --- __________________ -,.-________________ Free 
Cut but not set, suitable for jewelrY----'---------------------- 10 
Glaziers' and· engravers', unset, miners' _________ ~-____________ Free 

. Pearls and· parts, not strung or set_______________________________ 10 
·Emeralds, rough or uncut-----------~--------------------------- Free 
Other precious and semiprecious stones, rough or uncut_____________ Free· 
Emeralds, cut but not set-------~--------,----------~-----------" 10 
Other precious and semiprecious stones, cut but not seL-----·---,.-- 10 
Imitation precious stones, not cut or faceted, and imitation semipre-

cious stones, not faceted _________ ------ ______________________ _ 60· 
Imitation precious stones, cut or faceted, and imitation semiprecious 

· stones, faceted ____ --- ____________________ --~ ________________ _ 20 
Imitation of opaque precious or semiprecious stones, with fiat backs 

and tops, cut and polished but not faceted______________________ 6t) 

Imitation pearls, according to make and size ___ ~------------------- 40 to 90 
Marcasites ("sulphur diamonds"): 

ReaL--~-----------------------------------------------M--• Imitation., _________ ~ _______________________ M _____________ _ 

FOREIGN PRODUCTION 

20 
20 . 

According to Meisner (see Bibliography), 92 percent of the World 
production of precious stones from 1870 to 1925 was diamonds, 3 
percent rubies and sapphires, 2.5 percent emeralds, 0.75 percent each 
opals and amber, and the remaining 1 percent all other gems com
bined. South Africa was the most important producer throughout 
the period due to the preponderance of its diamond output. The 
following table, summarized from Meisner's study, indicates the effect 
on production for 1913-26 of the World War, the business recession of 
1920-21, and the rise of such producers as the Belgian Congo, Gold 
Coast, and British Guiana.· · . 

World diamond production, 1913-26 1 

Year Carats Year Carats I Year Carats 

1913 _________ 6, 750,000 1917-------- 3,400,000 192L ------- 1. 500,000 
1914 _________ 4; 230,000 1918_ ------- 3,140,000 1922 ________ 1,435,000 
1915_- ------- 185,000 1919 ________ 3,402,000 1923_ ------- .3,605,000 1916 _________ 2, 65o,OOO 

1920 ________ 3, 615,000 1924 ________ 3,810,000 

' The total carats listed for the period are equivalent to 10% short tons. 
182217-33--52 

Year Carats 

1925_ ------- 4, 250,000 1926 ________ 5,000,000 
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Meisner also gives the estimated World production of precious and 
semiprecious stones (theoretical) for a normal or average year as 
follows: 

World production of gem stones in a normal year 

Class Value Percent 
(marks 1) of total 

~~~~~~~~~~~~~~~~~~~~~~~~ 1i am 
=~~~~=================~== 1, = ~ ChrysoberyL---------------- 210,000 
Lapis-lazuli------------------- 515,000 

Total precioUS------c--- 3~4, 22.5, 000 

Aplber _ ----------------------Jade ________ ~- _______________ _ 
R~ crystal (qilartz) ________ _ 
·Tourmaline _____ ---- _________ _ 
Amethyst- ___ ----------------BeryL ______________ -__ ~ _____ _ 

2,000.~ 
1, 200,000 

450.000 
380,000 
350,000 
400,000 

85.0 

89.0 

Value Percent 
(marks 1) of total Class 

Agate------------------------- 300,000 
Gamet_---------------------- 280,000 
SpineL----------"------------ 85,000 
Topaz________________________ 80,000 
Olivine (peridot>------------- 70,000 
Rose quartz__________________ 50,000 
Calc-spar (calcite) __ "_________ 20,000 
Moonstone---------------~--- 20,000 
Others________________________ 400,000 

1-----'~1--"-'---
Total semiprecious_____ 6, 085, 000 2.0 

Art jewels (possibly artificial)_ 6, 000, 000 Coral __________ c______________ 4, 000,000 

PearL------------------------ 20,000,000 

Grand to1aL __________ . 350,310,000 
I 

1.8 
1.3 
5.9 

10Q.O 

I The mar)< as used in this calculation represents ahout 24 cent~. On this.basis the grand total is there
fore estimated to be roughly $90,000,000. 

According to Sydney H. Ball 6 the world output of diamonas 
in1932 declined 15 percent in weight and 49 percent in value compared 
with that in 1931. Of the 1932 production underground mines 
accounted for. 5.4 percent of the totalweight and 10 percent of the 
total value, the remainder being. produced from alluvial workings. 
The estimated production in 1932 is shown in the following table: 

Estimated world diamond production in 1932, in carats 

Country 
Under
ground 
mines 

South Africa ___________________ 327,476 
Belgian Congo _________________ ---------
Angola. ______________ ----- __ -- ---------
South-West Africa _____________ ---------
Gold Coast_ ___________________ ---------
British Guiana ________________ ---------

I Roughly equivalent to 1H short tons. 

Alluvial 
mines 

481.040 
3, 541,500 

375,000 
68.000 

1,126,100 
80,000 

Country 
Under- Alluvial 
~~~d mines 

BraziL ____ ----- _________________ ----- __ 20, 000 
Borneo, Australia, French 

Congo, Venezuela, India, 
Tanganyika--------.------------------ 11,300 

327, 476 I 5, 702, 940 

AFRICA 

Gold Ooast.---,All diamonds exported from the Gold Coast are sent 
to England. The total shipments for 1932 declined below those in 
1931, the year of. record shipment (880,479 carats). The value of 
the stones exported in 1931 was not as great as that of the 861,119 
carats exported in 1930. The industry has made remarkable growth 
in the past decade; exports were 102 carats_12 years ago. Diamond 
recovery from the gravels and clays in Gold Coast Colony is described 
by E. D. Candlish in The Mining Magazine for June 1931, pages 
333-342. These diamonds are found over a wide area, are small 
(many of them being 0.1 to 0.5 carat), but are of good quality. 

South Africa.-The African diamond industry for the first half of 
1932 was reviewed in The South African Mining and Engineering 

'Ball, Sydney H., The Diamond Review ior 1932: Nat. Jewelers' Publicity Assoc., Newark, N.J., 1933 
49pp. 
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Journal (Dec. 31, 1932, pp. 289, 291-292). In this review it is 
estimated that the value of production during 1932 decreased 58 
percent for mined diamonds and 43 percent for alluvial stones. The 
highest output from the underground mines, valued at £12,290,000, 
was reported in 1920 and from the alluvial mines, £11 ,062,000, in 
1928. Therespective figures in 1931 were £2,244,000 and £1,937,000. 
During the 2% years ended December 31, 1932, all diamonds produced 
amounted to 5,829,248 carats, but only 60 percent of these stones were 
sold; this excess of production over sales has been a feature of the 
diamond market for sometime past. The increased supplies have 
been due _partly to new developments such as the astonishing expan
sion in alluvial production since the Lichtenburg discoveries in 1926 
and later operations on the Namaqual11nd coast. 

Except in State properties and alluvial mines all production in 
South Africa has ceased. Producers outside of the Union, including 
Belgian Congo, have curtailed production aud deliveries of diamonds. 
The Government of South Africa cooperated in this contingency. 
The Diamond Corporation succeeded the Old Diamond Syndicate of 
London and is the sole outlet for South African diamonds. It has 
adopted a standard assortment and fixed standard prices in gold. 
Effort has been made toward better stabilization in the industry, and 
in October 1932, according to the Jewelers' Circular for December 
1932, the London diamond trade was optimistic; prices and sales 
advanced, and there was a scarcity of many small sizes and qualities. 
The Netherlands market also improved. · 

SOUTH AMERICA 

Brazil.-Industrial diamonds (carbons) account for about nine 
tenths of all diamonds shipped from Brazil. The price of these stones 
increased steadily for the period 1922-29, after which users in the 
United States beg11n to substitute other materials. . As a result of 
falling demand there has been a decided decline in . the mining of 
precious and industrial diamonds in Brazil. Diamond exports in 
1930 were valued at $432,729 compared with $1,112,000 m 1929, 
$484,000in 1928, $145,000in 1927, and $391,000 in 1926. Carbonados 
exported were 20,925 carats in 1928, 24,608 carats in 1927, and 
21,313 carats in 1926. The value of exports averaged about $62 
a carat. - -

Oolombia.-According to P. W. Ranier and others/ the Chivor 
emerald field is on the eastern slope of the Andes, Colombia, at an 
altitude of 8,000 feet. The emeralds occur irregularly in 3-incb 
veins in a thick bed of shales and are picked out by· hand after the 
veins have been exposed. The emeralds are classified according to 
colors, ranging from color 1, the darkest green, to color 5, a very 
pale green. A very dark green emerald may bring hundreds of dollars 
a carat, whereas a very pale green stone of 5 carats may bring only $5. 
Colors 2 and 3 sell for good prices. Few emeralds have color 1, a 
fifth have color 5, a quarter each have colors 3 and 4, and a tenth 
have color 2. Europe and India are good markets for .emeralds of 
the cheaper quality and lighter colors; the United States is the best 
market for the fine stones. 

'Ranier, P. W., and others, The Chivor·Somondoco Emerald Mines of Colombia: Tech. Pub. 258, Am. 
Inst. Min. and Met. Eng., 1930, 21 pp. 
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AUSTRALIA 

Accurate figures on precious stones produced in Australia are diffi
cult to obtain according to the Official Year Book of the Common
wealth of Australia. Most of the diamonds come from certain gold 
gravels of New South Wales. This State also is the most important 

· opal producer of the world. During 1928 three fire opals were found 
which weighed 790, 590, and 232 carats, respectively. Queensland is 
the largest producer of sapphires. The tin gravels of Tasmania yield 
small sapphires, but these are scarcely worth recovering. 

EUROPE 

R'ltSsia.-The precious and 'ornamental stones of Russia .are" re.,. 
:viewed by Lavrov.8 The Ural, . Transbaikalia, Altai, arid other 
districts produce gems and ornamental stones. 
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Precious and semiprecious stones include minerals used primarily 
for personal adornment and decorative purposes. To be so prized the 
stones must possess beauty of color and "fire" or play of colors, 
must not be too common, and must be hard enough to withstand 
ordinary wear. Among the less regal members of the group, fashion 
may temporarily determine the popularity of a gemstone. The 
quality of hardness also accounts for the many industrial uses of 
the diamond and, to a less extent, the ruby and sapphire. 

Almost 100 mineral substances have been used for decorative pur-
poses, and while thele is no hard and fast division as to brecious and 
semiprecious stones, the diamond, the emerald, the ru y, and the 
sapphire are usually included in the former and frequently, by courtesy, 
an organic substance, the pearl. These gems, however, are sometimes 
equaled in beauty by exceptionally fine opals, aquamarines, tour
malines, spinels, chrysoberyls (including eat's eye and alexa.ndrite), 
and spodumenes (hiddenite and kunzite). 

The diamond industry is much more highly o~anized than that of 
any other precious stone, and the diamond output represents almost 
95 percent of the world's gem production. 

Prodwtion in the United States.-For well over 2,000 years gem 
mining has been a minor industry in America as the American Indian, 
no less thari. his white successor, was an admirer of gems. The 
industry, however, has never been an important one in the United 
States. Statistics are not at hand for recent years, but from 1880 to 
1924 the American production was valued at $9,800,000, a yearly 
average of $223,000 with a maximum of $534,000 in 1909 and a mini
mum of $60,000 in 1923. In 1933 the value of the production was 
probably under $20,000 and consisted largely of rose quartz from South 
Dakota, agatized wood from Arizona, a small quantity of turquoise 
from the Southwest, a few sapphires and agate for the tourist trade 
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from Montana, amazonstone from Colorado, and a little rose quartz 
from California·. 

Virtually all of the known precious and semiprecious stones have 
been found in the United States, but important deposits are unusual. 
Among the more notable American occurrences responsible for a 
certain production are sapphires in Montana, diamonds in Arkansas, 
tourmalines in Maine and California, hiddenite in North Carolina, 
kunzite in California, amazonstone in Colorado, rose quartz in South 
Dakota and California, and turquoise in New Mexico, Arizona, and 
Nevada. The Montana sapphire mines have been responsible for 
the major part of this country's production, the gems being used 
partly in jewelry but largely industrially as watch jewels. 

Trade in precious stones in 1933.-The year 1933 was slack in the 
precious-stone industry due to the world-wide depression and the 
shifting of currency values and high tariffs. On the whole, however, 
employment was better in 1933 than in 1932, and the sales trend is 
upward. In America, jewelry sales, judging from the excise tax from 
July 1, 1933 to March 31, 1934, were $37,239,917, a 57-percent in
crease over the corresponding period of 1932-33. 

Imports and domestic tariff.-Imports of precious stones into the 
United States in 1933 were as follows: 
Diamonds: 

Rough, uncut, 31,595 carats ______________________________ _ 
Cut, but not set, 178,937 carats-----------~----------------
Glaziers', engravers', and miners', not set, 260,784 carats _____ _ 

Pearls and parts, not strung or seL ___________________________ _ 
Other precious stones: 

Rough, uncut _____ " _____________________________________ _ 
Cut, but not set_ _______________________________________ _ 

Imitation precious stones, except opaque _______________________ _ 

Value 
$1,662,224 
8,360,283 
1, 249,200 

776, 141 

76,038 
644,475 
932,189 

Imitation precious and semiprecious stones, opaque, including imita-
tion pearls________________________________________________ 11, 487 

Marcasites __________________________ " _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 39, 884 

The rate of duty on various types of gems and their imitations 
remains the same as that given in Minerals Yearbook, 1932-33, page 
803. . 

Codes under the NRA.-The jewelry industry is now operating under 
a number of codes; for instance, the diamond dealers and the diamond 
cutters each have their own codes. The Code of Fair Competition for 
the Precious Jewelry Producing Industry has rather drastic articles 
as to trade terminology, fair practices as to advertising, marketing, 
and sales terms. The definition of certain terms relating to precious 
stones in the Code of Fair Competition for the Retail Jewelry Trade 
is particularly interesting; the code forbids auctions except in case of 
dire necessity or for legitimate liquidation. 

American jewelry tax.-The Federal 10-percent tax continued 
throughout 1933; it has netted the Government little revenue-only 
$3,068,494 was collected in 1932. There are indications that the tax 
is a difficult one to administer and that its effects are felt sharply by 
the jewelry business in the United States in which 1,261 houses failed 
in 1932 with liabilities of $35,627,308. 

Resolutions of Fourth International Jewelers Congress, Rome, May 
1933.-The congress, among other resolutions, refused to adopt the 
definitions of "perfect", "blue white", "commercial white", and 
other terms used by American diamond dealers; all diamonds are to 
be weighed in metric carats. 
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Synthetic and imitation stones must be offered and invoiced 88 
such, and the words "synthetic" and "imitation" must be written in 
the same character as the name of the stone involved. 

The congress also adopted certain definitions for various precious 
stones, eliminating the use of the word "olivine" for members of the 
chrysolite family and confining its use to the green garnet, uvarovite; 
also an identification service for diamonds, pearls, and precious stones 
will be fostered by the congress, 

DIAMOND 

All indexes of the diamond industry improved in 1933 compared to 
those of 1932. Among favorable factors were a curtailed production; 
a slight decrease in world stocks; better prices for rough and cut goods; 
larger sales of rough and cut goods, as indicated by increased American 
imports, and higher stock-market valuation of shares with several 
companies returning to -the dividend list. The improvement is 
tangible; but the industry can only improve markedly provided 
prosperity returns to America, which normally should absorb over 
75 percent, in value, of the world's diamonds. 

The known reserves of diamonds are not excessive, being of the 
order of those of gold, zinc, and lead rather than of copper or coal. 
During the year no discoveries of importance were made, and 88 the 
world becomes better known, the possibility of finding new fields of 
importance that might greatly disturb the market becomes progres
sively less. The centralization and unification of the in<lustry con
tinued in 1933, and hereafter the production of the Government
owned South African mines is to be sold through the Diamond 
Corporation (see p. 1087). . 

The low price of small stones during the past 2 years has led many 
to become "diamond conscious" for the first time, and at some future 
date ideas of size, quality, and cut will improve to the benefit of the 
industry. As some small measure of prosperity returns it is expected 
that many will be disposed to satisfy their long-deferred desire for 
luxuries. 

SJw,re dealings.-Except in June and July, when sales were relatively 
lar~e, 1933 was a year of small dealings in diamond-mining shares. 
This was due to continental buying, where such shares have alwa.ys 
been popular. The appreciable advance of January was lost in Febru
ary; from March to June prices rose; they receded in July, gained in 
August and September, and suffered a slight loss in the final quarter 
of the year. Diamond shares gained about 32 percent in price during 
the year. Five selected stocks at the end of the year were about 33 
percent of. the all-time high (1927) and 363 percent of the all-time low 
(June 1932). Of the 13 principal diamond-mining companies, 8 are 
paying dividends. 

Market.-Some 95 percent of the output of the world's diamond 
mines is sold to the Diamond Corporation of London, and it in turn 
sells to brokers and larger cutters. In 1933, as usual, the corporation 
only put on the market such quantities of rough stones as could be 
readily absorbed and refrained from selling for several extended periods 
in the year. The corporation continued to assist in coordinating pro
duction with demand and in determining the quotas of each J?roaucer, 
also to lead in other matters pertaining to the good of the mdustry. 



1082 MINERALS YEARBOOK, 1934 

It further held itself ready to take off the market the production of the 
few independent J>roducers still operating, provided this seemed 
desirable. When England, South Africa, and the United States went 
off the gold standard the corporation raised the price of diamonds, 
produced under the gold standard, in the currencies of those countries 
commensurately. When South Africa went off the gold standard the 
corporation, fearing the price structure might be injured by alluvial 
diamonds produced at depreciated currency costs, instructed its buyers 
to purchase alluvial stones at rates obtaining when South Africa was 
on the gold standard. In June the corporation decided to sort Congo 
goods in the same way as South African. Few sales agencies know 
their products better or handle their sales more astutely than the 
Diamond Corporation. 

In 1933 the corporation's sales of rough stones, while by no means 
noteworthy, were appreciably greater than those in 1932. In January, 
June, July, and October sales were large, most of the other months 
being quiet. Prices were firm throughout the year, and the price of 
large, rough stones was increased 20 percent in June with a slight 
increase in the smaller sizes. 

World sales of cut goods were relatively satisfactory and doubled 
those in 1932, due partly to spurts of investment buying in America, 
Germany, and France, as confid,ence in the currencies was temporarily 
lost. In January and February sales were satisfactory, and June to 
October were good months. In May the price of large stones was 
increased 20 percent and that of smaller stones raised, although late in 
the year the price of the latter dropped somewhat. 

In 1933 investment buying was large due to disturbances in currency 
values, for in times of financial stress, as in those of revolution, dia
monds, particularly fine stones, are among the commodities purchased 
to obviate loss through currency inflation. In the Paris "Vu", 
Lewisohn in listing the world's richest men emphasizes the relatively 
small losses sustained in the past few years by the leading Indian 
princes, who have always kept a substantial part of their fortunes in 
gold and precious stones, compared to the heavy losses sustained by 
western financial leaders with fortunes in stocks and bonds. 

From July to the end of the year fear for stability of the dollar 
caused some Americans to purchase diamonds. The purchasers were 
favorably impressed by the unified control of production and sales in 
the industry, the relative stability of diamond prices during the panic, 
and the expectation of price appreciation provided currency deprecia
tion took place. It may be that the substantial prices received for 
diamonds by friends forced to liquidate during the panic, as opposed 
to the smaller salvage value of other luxuries, also influenced pur
chasers. Provided the original purchase was made a decade ago (see 
fig. 106), the owner doubtless even profited by the distress sale. The 
diamond is a commodity largely immune to the fatal consequences of 
currency fluctuations, and the portability of the stones and their ready 
translation into cash in any market likewise are important considera
tions. 

Investment buying in France became apparent in February and 
continued throughout the year. Investment buying also occurred in 
England during the summer. Such buying in America, France, Ger
many, Hungary, and En~land partly caused the shortage of fine goods, 
and price advancas. It IS reported that the Jewish emigres from Ger-
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many during the past year were not permitted to take gold out of the 
country; however, many had converted their fortunes into diamonds 
and were thus able to leave with part of their capital to start anew in 
other lands. 

As already mentioned, the low price of small stones during the past 
2 years has led to diamond consciousness; at some future date ideas 
of size, quality, and cut will improve, to the benefit of the industry. 
Moreover, many young people who have become engaged during the 
past 4 years have deferred purchasing an engagement ring until more 
prosperous times, and eventually the diamond merchant will benefit. 
With repeal, dining out is becoming more prevalent in the United 
States and with it the more frequent use of formal gowns and jewelry. 

Stocks.-A year ago the writer estimated that the total diamond 
stocks held by the Diamond Corporation of London, the South African 
producers including the Government, producers in other countries, 
and the cutters in Antwerp and Amsterdam were worth about 
$100,000,000. It is believed that in 1933 about as many rough 
diamonds were sold as were produced and that the stock on January 
1, 1934, is no greater in carats than it was a year fl,go; due to higher 
prices, however, the value has probably increased. Sales by the cor
poration are not made public, but in 1933 they are understood to have 
exceeded £2,000,000, a higher value than that for 1932, which in turn 
showed a gain over 1931. 

In Antwerp and Amsterdam, American buyers found an unusually 
restricted assortment of cut goods; indeed, from time to time through
out the year there were shortages in certain lines. In the United 
States retail stocks continued very low; the same is true of stocks of 
the American importer and wholesaler. The British retailer likewise 
carried barely enough stock to transact business, as did retailers in 
other centers such as Budapest, Paris, and Rome. In 1933, therefore, 
world diamond stocks, including those of the corporation and those in 
jewelers' hands, decreased. 

P7 ices. ;prices of both-rough-and-tmt-swoos-wEn·e--fi.mLior_tbft_fust _____ ~ 
3 months of the year. In May good cut stones of 3 carats or more 
increased 20 perce:q.t in price, which, of course, reacted favorably upon 
the price of rough stones. In May "seconds" sold by the New York 
loan societies brought surprisingly good prices, a condition noted in 
London in March and April. 

In consequence of the price advances noted and the depreciation of 
the dollar American buyers ·arriving in Europe in the summer found 
prices in American currency 50 to 70 percent above those in May. 
Such prices curtailed American buying but tended to mark up stones 
in stock in America. In America the recent low of diamond prices 
was reached in June 1932 and extended to March 1933. A fine 
1-carat brilliant, which in 1928-29 sold for $750, in the period of low 
prices brought only $500; the price by September 1933, however, had 
increased to about $650. Figure 106 shows the price of a 1-carat cut 
stone of good quality from 1550 A.D. to date. 

Century of Progress diamond exhibit.-The industry's exhibit was 
one of the major attractions at the Chicago Century of Progress; wide 
interest was shown in the diamond mine, the grease tables and the 
diamond-cutting exhibit, the diorama of the Kimberley opencut, and 
the painting of a Congo mine. Among the fine gems shown were the 
Tiffany Yellow and the beautiful Maximilian diamond; there was also 
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a rather complete assortment of rough gems. These stones were 
protected by the latest type of automatically controlled safes, tear 
gas, electric eye and burglar-proof glass, and heavily armed guards. 
The exhibit of the use of industrial gems was unusually complete. 

Imports into the United States.-In 1933 diamonds, cut and uncut 
accounted for a little over 80 percent of the imports of all precious 
stones, pearls, and imitation precious stones; if the imitation stones 
are excluded diamonds accounted for 87 percent of the total imports. 

Diamonds imported into the United States in 1933, by countries 

Rough or uncut Cut, but not set 

Country 
Carats Value 

Value 
per Carats Value 

carat 

Value 
per 

carat 

~~~E~::::::::::::::::::::::::::::::::::::: 10, !~~ $59~:~ ~:I~ ~~~~~~- -~~~~~~~- --~~:~~ 
British Guiana--------------·----------------- 190 1, 900 10. oo· -------- ------------ --------
Canada--------------------------------------- -----C-- ------------ -------- 25 1, 003 40.12 
France-------------------------------------------------------------------- 478 39,954 83.58 
Germany_------------------------------------ 105 2,144 19.46 47 1, 948 41.45 
Netherlands __ ------·------------------------- 4, 196 275, 994 61.01 45,609 2, 314,588 50.75 
Switzerland--------------------------------------------------------------- 12 1,158 96.50 
Union of South Africa_________________________ 13,423 704, 278 52.47 177 14,968 84.56 
United Kingdom_____________________________ 2, 015 63,974 31. 75 647 99,420 153.66 

1 31, 595 I 1, 662, 224 52. 61 178, 937 8, 360, 283 46. 69 

t Includes 763 carats valued at $21,068 not distributed by country of origin. 

Total imports of all kinds of goods into the United States in 1933 
were 32.5 percent of the average for 1923-25; the value of diamond 
imports in 1933 was only 18.9 percent of the 1923-25 average and 19.3 
percent of the 1929 value but showed a gain of 107.3 percent over 1932. 

In 1933 Belgium (70.4 percent) and the Netherlands (26.5 percent) 
accounted for 97 percent of the American imports of cut stones. The 
Union of South Africa accounted for 42.5 percent of the rough stones 
imported, and Belgium and the Netherlands accounted for 35.7 and 
16.7 percent, respectively. . 

The value per carat of cut stones imported into the United States 
reached a peak of $100.07 in 1929. For the succeeding 3 years the 
value per carat fell, due partly to decreases in diamond prices but 
largely to diminished purchasing power in the United States which 
caused Americans to purchase smaller stones of poorer quality. The 
slight increase in the 1933 price over that of 1932 is encouraging. 

Imports of rough diamonds vary greatly from year to year and 
normally do not depend on good or bad times. The value of imports 
reached their peak in 1926; since then the general tendency has been 
downward. In 1933, however, the value of imports slightly exceeded 
that in 1932. The high point in quantity of imports was reached in 
1929. The quality of stones imported, as shown by price per carat, 
decreased from 192·6 to 1930, picked up appreciably in 1931, fell 
again in 1932, but rose sharply in 1933 when unusually fine rough 
stones were imported. 

As usual, August and September were months of large importation 
due to stocking up for the Christmas trade. 
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Canada is less 1'diamond conscious" than America but imports a 
small quantity of cut diamonds. Imports into Canada, which in 1930 
were valued at $2,014,713, had fallen by 1933 to $331,878. 

Diamond cutting.-The world diamond-cutting industry had a 
better year in 1933 than ii). 1932. Unemployment was less acute, and 
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FIGURE 106.-Trend of diamond quotations, 1550-1933. Data represent the price of a fine 1-ilal"llt cut stone. 

the master cutters did better financially, although the profit in cutting 
rough stones was still discouragingly small. However, cutters are 
partly the creators of their own troubles, for as soon as a particular 
cut, size, or grade is in demand all hasten to produce it, and a surplus 
with weaken.ed prices too often results. 
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Employment in Antwerp averaged about 41 percent of the Union's 
membership (1932, 27 percent) and in Amsterdam about 27 percent 
(1932, 15 percent). In May, owing to the Nazi anti-Semitic attitude, 
the diamond merchants of Amsterdam and Antwerp, largely Jews, 
refused to send diamonds to Germany for cutting, thus benefiting 
the artisans of their own cities. In midsummer a number of German
Jew cutters fled from Germany and settled in Antwerp. 

Antwerp with 20,000 to 25,000 artisans, Amsterdam with 5,000, and 
Hanau and other German cities with 3,500 to 4,000 are the principal 
cutting centers. Kimberley, Capetown, Johannesburg, New York, 
Paris, London, the Jura Mountains, and Geneva are minor cutting 
centers. There are also a few cutters at Rio de Janeiro and in cities 
of India and Borneo. In 1933 the South African subsidized industry 
continued on its stormy way. As the South African master cutters 
must purchase their rough stone at prices comparable to those paid 
by European cutters hereafter, less 10-percent export tax, their 
advantageous positions will largely disappear. 

The Comptoir Diamantaire Anversois (capital 30,000,000 francs) 
has been formed to distribute credits better in the Antwerp market. 
The Hollanders likewise have formed a central organization (capital 
6,000,000 guilders) for the purchase of rough stones and the sale of 
polished goods, which is also to subsidize the cutting of small stones. 
In 1933 the Germans set up a syndicate to buy rough stones to make 
their trade independent of Antwerp and Amsterdam. 

World production.-The world's production of diamonds in 1933 
was approximately 3~775,000 carats, worth about $14,100,000. 

The following table gives, with the accuracy available statistics 
permit, the diamond production in carats for the past 4 years. 

Production of diamonds by countries, 1930-33, in carats 1 

Country 1930 1931 

South Africa: 
Mines______________________________________________ 2, 242,460 1, 470,376 
AlluviaL------------------------------------------- 918,706 647,044 

1932 

307,431 
488,096 

1933 

14, 149 
492,404 

2 3, 163, 590 • 2, 119, 155 ' 798, 382 506,553 

Angola________________________________________________ 329,823 351,495 
BraziL _________ ------------------------ __ -------- ____ -- 115,000 80,000 
British Guiana _____ ------------------------------------ 110,042 63,479 
Congo ______________ ------------------------------------ 2, 519,300 3, 528,200 
Gold Coast•------------------------------------------- 861,119 880,479 
Sierra Leone ___ ---------------------------------------- ____________ ------------

367,334 3 374,000 
34,000 (') 
61,780 (') 

3, 990,-069 3 I, 931, 000 
842, 297 863, 722 

749 32,017 
South-West Africa------------------------------------- 415,047 71,532 17,944 ------------
Tanganyika____________________________________________ 13,107 7, 790 
Miscellaneous•--------- -------------------------------- 3, 000 3, 600 

1, 391 3 1, 250 
3, 725 1, 825 

Grand totaL------------------------------------- 7, 530,028 7, 105,730 6, 117,671 '3, 774,367 

• In 1933 Rhodesia disappeared as a producer, and Sierra Leone appears for the first time as a producer 
of some importance; Tanganyika Territory is now unimportant. As the South African pipe mines were 
shut down, the year's production came from the alluvial mines except for about one-fifth of 1 percent pro
duced by debris washers (i.e., tailings treatment). 

• Includes a small quantity of diamonds recovered from tailings re-treatment. 
• Estimated. 
• Figures not available. 
'Exports year ending Mar. 31. 
• Includes India, Borneo, New South Wales, and in certain years Venezuela, French Equatorial Africa, 

Arkansas, and Rhodesia. 
1 Includes estimates for Brazil and British Guiana. 
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. In quantity and value the 1933 production was about 62 percent 
and 81.3 percent, respective]y, of that in 1932. The value of the 
1933 output was about one-fifth that of normal years; an unusually 
large percentage of the production was bort, and material suitable 
for cutting amounted to on1y about 55 percent of comparable pro
duction in 1932. Although the South African pipe mines were shut 
down and most other producers curtailed their production, further 
curtailment appears necessary. Even if world demand increases, 
there-is .a considerable stock to liquidate. - - .. ... . . .. .. . __ 

Diamond producers have· been in a difficult position for the past 
4 years; many companies have closed down, and a few weak ones 
have been liquidated. This has been due partly to loss of sales 
volume but largely to low prices received for the product, companies 
producing finer stones having suffered most. However,. prices 
received by producers in 1933 were better than those obtained in 
1932. Further "seconds" appeared on the market from time to 
time; for instance, in February and March 1933 old cut stones from 
Russia reached Paris and Antwerp, although this source must soon 
be exhausted. 

South African conference.-On May 22, 1933, Patrick Duncan, 
Minister of Mines of the South African Government, Sir Ernest 
Oppenheimer, and other representatives of the larger South African 
mines began a conference which reached a provisional agreement in 
September, replacing the Inter-Producers' agreement and the latter's 
sales agreement with the corporation. Although still unsigned, its 
articles are now operative. The Union Government, the Administra
tor of South-West Africa, the Diamond Corporation, and the prin
cipal producers are to form a Diamond Producers' Association with 
a board composed of 2 representatives of the companies, 1 of the 
Union Government, 1 of the South-West African administration, and 
1 of the Diamond Corporation. Stocks are to be sorted at a single 
office at Kimberley, and sales quotas for each producer, including 
the Government as one of the producers, s.re established. Sales are 
to be made through The Diamond Trading Co., Ltd., controlled by 
the corporation, including sales to South African cutters (at London 
prices less the export tax). The board, to maintain prices, can 
purchase alluvial goods in the open market. The first shipment 
under the agreement is to be shown in London in March 1934. The 
representatives of the coalition government throughout the negotia
tions showed their desire to safeguard the stability of the diamond 
industry. Apparently it is understood that for the time being the 
cutting industry in. South Africa is not to be expanded, that few 
new alluvial fields are to be opened to exploitation during the depres
sion, and that the Government accepts a quota for its N amaqualand 
mines. The Diamond Corporation, to allay fear that its stock might 
be thrown upon the market, agreed to consider itself a producer 
and like other producers to accept a sales quota. In other words, 
the stock will be ~q,uidated ~ver a period of ye~. Early in October 
Mr. Havenga, Minister of Finance for the Umon, stated. that once 
demand improved markedly the Government would forego its N a
maqualand quota in favor of the Kimberley, Jagersfontein, and 
Koffi.efontein pipe mines. 

It is expected that the selling quotas will be as follows: South 
African Government 10 percent, Diamond Corporation 31~ percent, 

"L,' 
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De Beers 30 percent, Consolidated South-West Africa 14~ percent, 
Jagersfontein 6 percent, Premier 6 percent, and Cape Coast Explora
tion 2 percent. 

South African production.-8outh Africa in 1933 produced 
506,552.64 carats worth about £1,560,404. This is only 9 percent 
of the 1928 production. Outside of a few gems recovered from 
mine tai.lings (14,149 carats valued at £7,589) the production came 
from alluvial diggings, as all of the pipe mines were shut down. 

The production during the last half of the year somewhat exceeded 
that of the first half due to better average prices. Transvaal and 
Cape Colony each furnished .about 49 percent of the total value 
and the Orange Free State the remainder; Transvaal, however, 
produced about 73 percent of the quantity in carats and Cape Colony 
23 percent. 

Production and sales of diamonds in South Africa, 1933 

Production Sales 

Carats Value • Carats Value Value per 
carat 

Transvaal _______ -~ __ ·-________________________ 371,243 £757,433 414,686 
S.d. 

£862,472 41 7 
Cape Colony ___ ---------- ___ ------------------ 118,548 776,622 170,084 952,812 1120 
Orange Free State _____________________________ 16,760 26,349 61,273 108,563 35 5 

506,551 1,560,4041 646,043 1, 923,847 59 7 

t Est!Iilated. 

The only pipe production, that from debris washing, was from 
the Cape-3,022 carats, valued at £2,523 (16s. 8d. per carat)-and 
from the Orange Free State-11,127 carats, valued at £5,066 (9 s. 1d. 
per carat). 

Production of diamonds in South Africa in 1933, by alluvial fields 

Value Value 
Field Carats Value per Field Carats Value per 

carat carat 
--- --

Transvaal: s. d. Cape Colony-Con. s. d. 
Klerksdorp ______ 57,057. 75 £253,668 88 11 Taungs __ -------- 22.75 £104 --------Lichtenburg _____ 304,858.00 493,402 32 4 Gordonia _________ 366.50 1, 916 _______ ... 
Pretoria ____ ------ 9, 327.50 10,363 22 3 Kenhardt ________ 15.25 52 ----------

371,243.25 757,433 40 10 114, 169. 50 772,640 135 4 
--

Cape Colony: Orange Free State: 
Kimberley------- 8,482. 75 47,148 111 2 BoshoL _________ 2, 231.50 10,977 98 5 
N amaqualand ____ 50,687.45 393,221 155 2 Winburg _________ 2, 964.40 7, 955 53 8 
Barkly West _____ 43,778.00 269,891 123 4 Hoopstad ________ 194.00 1, 170 120 7 Herbert__ ________ 6, 711.00 33,822 100 10 Kroonstad __ ----- 153.26 709 92 6 Hay ___ , __________ 61.50 360 117 1 Bethulie ____ ----- 9. 50 30 --------Prieska ___________ 1, 003.50 6, 913 137 9 Vredefort_ _______ 46.01 307 --------
Hopetown __ ----- 2, 305.30 17,343 150 6 Philippolis_ ------ 34.75 135 --------Mafeking ________ 699.75 1,674 47 10 --
Vryburg __ ------- 35.75 196 -------- 5, 633.42 21,283 75 7 

To December 31, 1933 South Africa has had a total recorded pro
duction (in addition to stolen and smuggled stones) of diamonds 
valued at some £310,200,000, or well over one-fourth of its gold pro
duction and almost one-fifth of its· total mineral output. During the 
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14 years, 1920-33, South Africa has produced 33,581,481 carats and 
sold 29,951,531, an excess production of 3,629,950 carats. The lack of 
balance between production and sales, which was first apparent in 1927, 
was due to the exploitation of the Lichtenburg and N amaqualand 
alluvial fields. Exports in 1932 were £1,955,523 and in 1933 about 
£2,075,000. . 

Due to better average prices 1933 was a less distressing year among 
the alluvial miners than 1932, and by midsummer higher prices in
creased somewhat thff number of diggers. The Government has 
assured the industry that few new alluvial areas will be thrown open 
to mining until the depression is over, a policy generally followed in 
1933. On April 28, 1933 claims, rendered void, on the Grasfontein 
diggings, Lichtenburg district, became relocatable to qualified 
citizens. On June 17 the farms Nooitgedacht and Winkelhoek in the 
Zwartruggens district, Transvaal, were proclaimed alluvial diggings. 
In addition to the owners' and discoverers' rights, 1,212 claims were 
to be allotted by ballot on July 1!4 to 606 diggers qualified by residence 
in the Lichtenburg, Klerksdorp, and Rustenburg districts. Late in 
1933 a syndicate composed of Standerton people found diamonds on 
the farm Vaalbank on the Vaal River, east of Vereeniging. 

On January 17, 1934 general interest was aroused by the finding of 
the Jonker Diamond at Elandsfontein near the Premier mine, the 
surprise being the greater as the field was considered a low-grade one. 
This egg-shapped stone, said to be flawless and of fine color, weighs 
726 carats and is the fourth largest diamond ever found. It was sold 
to Sir Ernest Oppenheiiner1 representing the Diamond Corporation, 
for £63,000 or about $434 a carat, an extremely high price for rough 
stones, particularly as the loss in cutting will be high. That such a 
reward came to an old digger down on his luck is one of the romances 
of diamond mining. The state benefitted to the extent of £27,600 
by the sale. A 287 -carat stone had been found on the same diggings 
a few days before by another digger named Pohl. Naturally, a rush 
-io--the-fieM- follov:ed, but most-Were-disappointed_as_claims_h_ave bee1:1 _____ , 
allotted only to those with residential qualifications. 

To indicate how recent large-scale diamond mining is it may be 
recalled that Erasmus Stephanus Jacobs, who as a small boy in 1867 
found the first South African diamond, died at Beaconsfield, South 
Africa, in May 1933. 

During 1933 the South African Government Namaqualand mines 
were operated on a reduced scale; emphasis was centered on better 
recovery and prevention of theft and on development to areas covered 
by deep overburden. Recent N amaqualand production has been as 
follows: 

Year Carats 

1929 ••. ••·•·· --~-------------- -------------------·-- ---------------- 265, 844 
1930 ..•• ---···--·--·-··---······-········-·······------------·-···-· 142, 125 
1931. •.• ·-·--·-········--------- ····-····-····---------------------- 137, 895 
1932 ..• ----·-······--------------- ····----------·-··-·····-··--····- 99, 196. 6 
1933 ••• ·······------ ·-····-------------------------------- ---------- 50, 687. 45 

Value 

£1,748,465 
1, 274,364 

940,1l46 
643,795 
393,221 

Value per 
carat 

£ '·. tJ 
6 11 6~ 
8 19 4 . 
6 16 4 
6 9 10 
7 15 2. 
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De Beers Consolidated Mines, by far the most important unit of 
diamond production, Premier, New Jagersfontein, and the other 
underground ("pipe") mines of South Africa were shut down during 
the year, but most of them bettered their financial position through 
sales of stones on hand .. New Vaal River, a producer of fine river 
stones, declared the first dividend in 1933 that has been paid since 
1928. Nooitgedacht Diamonds, one of the newer alluvial mining 
companies, paid a maiden dividend. Cape Coast Exploration, while 
its N amaqualand property is tem;J?orarily down, made a reasonable 
profit in 1933 and paid an initial dividend on January 26, 1934. 

Belgian Oongo-Angola.-The Central Africa diamond field (Belgian 
Congo and Angola) began to show the effects of the curtailment pro
gram begun in the fall of 1932 and had a smaller production than in 
1932, but for the third year in succession it was the largest diamond 
producer of the world, although the. value of its production was sur
passed by that of South Africa. In 1932 this field's total production 
passed the all-time production of India and in 1933 that of Brazil. 

By the introduction of machinery the mines are reducing costs and 
the labor force necessary for operation. Giants sluice off the over
burden at a number of mines. Late in 1933 the Belgian Congo export 
tax was reported to have been increased from 3 to 6 percent. All six 
operating companies are dividend payers and have a long life before 
theni. 

The Forminiere (Societe Internationale Forestiere et Miniere du 
Congo) is the original company; besides important diamond pro
duction, it has interests in Congo tin, gold mitring, plantation, trading, 
and ranching enterprises. Since its foundation the company has 
paid the colony over 193,000,000 francs, and the stockholders have 
received about 82,500,000 francs. In addition, the company has 
spent over 47,000,000 francs in road building and in a sanitary 
cam.paign. Dividends paid stockholders have more than doubled 
their original investment. Diamond production for the past 5 years 
has been approximately as follows: 1929, 324,000 carats; 1930, 
328,000 carats; 1931, 429,000 carats; 1932, 490,000 carats; and 
1933, estimated 402,600 carats. In 1933 an average of 16 mines 
was operated compared to 23 in 1932. 

Beceka (Societe Miniere du Beceka) produces industlrial diamonds 
mainly, less than 10 percent of its production being suitable for 
cutting. Its production in 1929 was 1,400,000 carats, in 1930 about 
1,969,500 carats, in 1931 about 2,885,095 carats, in 1932 about 
3,188,000 carats, and in 1933 1,413,500 carats (estimated). 

Kasai-Luebo-Lueta companies (Societe Miniere du Kasai, Societe 
Miniere du Luebo, Societe Miniere du Lueta) exploit their concession 
as a unit through the Forminiere, an interesting example of profitable 
unit operation of three properties which if operated separately would 
be doubtfully profitable. 

In the gold placers of northeastern and eastern Congo a few rather 
fine diamonds are recovered as a byproduct. To the west of the 
Kasai field the Sobemco (Societe de Recherches Mi.pieres au Congo) 
late last year found diamonds in the upper drainage of the W amba 
River. 

In Portuguese West Africa the Forminiere groups and English 
(the Oppenheimer group), French, and Portuguese financiers own 
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Diamang (Companhia de Diamantes de Angola). Operating results 
in recent years were as follows: 

Results of diamond operations in Portuguese West Africa, 1927-32 

Year 

1927---------------------------------------1928 ______________________________________ _ 

1929 .. -------------------------------------
1930.--------------------------------------
193L _______ -- ___ ------- ______ ------- _____ _ 
1932.--------------------------------------

Cubic me- Carats 
ters treated produced 

203,492 
231,980 
264,323 
341,708 
397,526 
407,945 

201,511 
237,511 
311,933 
329,823 
351,495 
367,334 

Carats Dividend 
per cubic Net profit per £ 

meter sham 

s. 
0. 99 £108, 433 
1. 02 109,110 
1.18 122,032 
.97 109,480 
.89 105,949 
. 90 107,908 

1 
1 
1 
1 
1 
1 

The 1933 production is estimated at about 373,600 carats, not
withstanding curtailment begun about October 1, 1932. In 1933, 
100 whites and 5,011 blacks were employed. From the formation 
of the company in '1917 to December 31, 1933 the production has 
been 3,031,250 carats. The Diamang field is in the northeast comer 
of the colony. Diamonds also occur, although not in commercial 
quantities, in the extreme southwest corner, . the south-central part 
and the eastern part of the colony. 

Gold Ooast.-The Gold Coast diamond deposits, discovered in 
February 1919, are sai<\_ to be known over an area of some 20,000 
square miles. The stones are small (15 to 25 per carat) but of good 
quality. The largest diamond yet found weighed 9 carats and was 
worth £15. 5s. The total exports from 1919 to 1933 have been 
5,001,460 carats valued at £3,956,594. The estimated gross pro
duction in 1933 was about 1,100,000 carats. 

All exploitable deposits so far known occur in the Birrim.Valley, 
although a few stones have been found at several other places in the 
colony. The diamonds occur in stream gravels and drift overlying 
pre-Oambrianscrusts, basic-iava mmnb-ers--m-th:e laLter -being-~----
sidered the source. Costs of the principal producers per carat ha.ve 
been reduced appreciably. The producers in 1933 were the Consoli-
dated African Selection Trust, West African Diamond Syndicate, 
the Holland Syndicate and Cayco (London), Ltd., and the Akim 
Ashanti Mining Co. Markwa, Ltd., owns five mining leases in the 
Birrim Valley. 

The predominant producer is the Consolidated African Selection 
Trust, with concessions covering approximately 54 square miles in the 
Birrim Valley. It also ~wns about 32 percent of the stock of Cape 
Coast Exploration in N amaqualand and has valuable diamond 
deposits in Sierra Leone. The latter produce relatively large stones, 
so that the company will present for sale a good assortment in sizes. 
In the Gold Coast it employs about 18 whites and 1,200 blacks. 
The company does not give out production figures but, in addition 
to storing some "rubbish" in Africa, it exports about 630,000 carats. 
The year 1933 is reported to have been satisfactory and the company 
is increasing its dividend. 

The West African Diamond Syndicate in 1933 produced about 
220,000 carats, a slight decrease compared to the 228,000 ca.rats 

69174-34--70 
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produced in 1932. The company treats~its concentrates in a two
stage magnetic separator and has decreased theft by concentrating 
all diamond picking at a single station to which concentrates are 
sent in locked containers. 

South-West Ajrica.~The mandated area of South-West Africa has 
been particularly hard hit by the world depre~sion, as it depended 
largely for its revenue upon copper and diamond mining, the latter 
usually accounting for 45 to over 60 percent of the exports. Revenue 
from copper and diamonds, which was £240,000 in 1926, fell to £10,348 
in 1932-33. Production of diamonds in recent years is given in the 
following table: 

Production and sales of diamonds in South-West Africa, 1926-32 

Production 

Year 
Carats Value 

1926·---------------------------------- 683,801 ------------
1927___________________________________ 723,877 ------------
1928 ___________ ------------------------ 503, 142 ------------
1929___________________________________ 597, 187 ------------
1930___________________________________ 415,047 ------------
1931___________________________________ 71, 532 £208,081 
1932___________________________________ 17,944 85,503 

Stones 
per carat Carats 

Sales 

Value 

6. 7 726, 808 £ 2, 050, 688 
5. 9 577, 341 1, 620, 862 
6. 3 564, 383 1, 389, 864 
5. 3 533, 101 1, 617,698 
5. 8 214, 036 640, 253 
4. 8 103, 000 300, 000 
• 9 44, 000 211, 000 

Value per 
carat 

s. d. 
56 5 
56 2 
49 3 
60 8 
59 10 
58 2 
95 4 

The principal producer, Consolidated Diamond Mines of South
West Africa, shut down its mine in 1932, although in 1932 and 1933 it 
continued successful development work north of the Orange River. 
When times again become better it will be one of the first companies 
participating in the Diamond Corporation to recover, as the company 
has large reserves of a well-varied assortment of diamonds which can 
be mined cheaply. . 

Miscellaneous producers.,-Due to low diamond prices many persons 
have turned to gold mining; in consequence, British Guiana's diamond 
production was small in 1933. The colony has built a road into the 
Potaro River field and is t() build a branch therefrom to the Mazaruni 
fi~ld. State aid is being given to some of the gold and diamond 
nuners. 

"Gemstones" (Imperial Institute, London, 1933) gives the follow
ing estimates of Brazil's diamond production: 

Gem Low grade Carbonado Gem Low grade Carbonado Year (carats) and bort (carats) Year (carats) and bort (carats) (carats) (carats) 

1928 __________ 65,000 100,000 25,000 1931_ _________ 30,000 50,000 10,000 
1929 __________ 50,000 75,000 19,000 1932 __________ 15,000 19,000 3,000 
1930 __________ 45,000 70,000 17,500 

Matto Grosso and Goyaz were the principal producers, followed by 
Bahia, Minas Geraes, and Parana. The 1933 production probably 
did not exceed that in 1932. In September 1933 it was rumored that 
stones of extraordinary. size, said to be diamonds, had been found 
recently near the headwaters of the Saobento River, Minas Geraes. 
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One was said to weigh 2,700 carats and another 400 carats, and five 
other large stones were reported. · · 

Diamonds were first found in Sierra Leone by members of the 
Colonial Geological Survey in 1930. They occur in the gravel of 
Kenja River and in the Kono district near the French Guinea border. 
Prospecting was begun in 1931 by the Consolidated African Selection 
Trust, the principal producer on the Gold Coast. Late in 1932 the 
company applied for a mining lease on 252 acres, and in 1933 the colon
ial government announCed that an agreeme:nt·providing for exploita- · 
tion of the diamond deposits and marketing of the product was to be 
signed with the company. The colony is to participate in the profits 
of this monopoly. Consolidated will form a separate company to 
work the Sierra Leone deposits. The first stones, which are of excel
lent quality and good size, were exported in October 1932. Exports 
in 1932 amounted to 749 carats valued at £1,565 or £2 1s. 10d. per 
carat. The 1933 production was 32,017 carats worth some £82,000 
or about 53s. per carat. The production for the first 9 months came 
from Shongbo, but in September a second deposit was opened up. 
An average of about 125 men was employed in prospecting. 

The 1933 production of Tanganyika Territory, a declining producer, 
was about 1,250 carats valued at about £2,730. The principal produc
tion has come from the Mabuki gravel deposit. Kimberlite occurs 
near Mabuki and in the Shinyanga district some 60 miles to the south, 
and of the 20 known occurrences some are slightly diamondiferous. 
The colony's total production has been about 100,000 carats, the larg
est stone weighing 92.5 carats. The principal producer has been the 
T~n~anyika Diamonds, Ltd., which more recently has turned to gold 
mmmg. 

The first diamond in French Equatorial Africa was found in 1915 
. near Ippy in the Oubangui-Chari region, but the discovery was 
unimportant. In 1928, however, a geologist of the Compagnie 
Equatoriale de Mines found somewhat more important deposits ·. 

- · -. nortlrof-fuht:1-- -etherreports-suggest-thttt-the-deposiis"6Wfled-.fiy-the--------.. 
Equatoriale or its subsidiaries are of small yardage and not of high 
content. In 1930 washing tests were begun, and in 1931 diamonds 
were recovered in prospecting. Production has been as follows: 
1930, 34 carats; 1931, 1,260 carats; and 1932, 1,644 carats. French 
official sources report that due to low prices the mines were shut down 
in 1932. The stones are of good quality, averaging about one-fifth 
carat each. The stones now found in the stream gravels were com
ponents of a conglomerate lens in sandstone, resembling the Congo 
Lubilash formation. The original source of the diamond is unknown, 
but Dr. Polinard considers its derivation from a basic igneous rock 
improbable. The geologic, although not the commercial, similarity to 
the Kasai (Belgian Congo) deposits is striking. Other stones are 
reported to have been found in French Equatorial Africa about 120 
miles farther north. ·, 

Diamonds have been reported to exist on the Ivory Coast. A small 
stone or stones have been found in the Kakamega gold field, Kenya. 

India, once the premier diamond producer of the world, now has 
a production of only about 675 carats a year. In 1931 it produced 
639 carats, worth £2,569 (80s. 5d. per carat), and in 1932, 1,254 carats. 
For some time the Penna State, central India, has been the principal 

1 Middleton, 1. L., Diamonds in Equatorial Africa: Eng.·and Min. lour., May 1932; l'· 285. 
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producer. India now imports a considerable quantity of diamonds, 
recent imports being as follows: 
1928--------------------------------------------------------- £654,259 
1929_-- ------------------------------------------------------ 654, 413 1930 _________________________________________________________ 37~936 

1931_________________________________________________________ 304,529 
1932 __ ---- --------------------------------------------------- 428, 855 

Borneo, once an important diamond producer, still furnishes a few 
stones, and its cutting industry imports a fair quantity of rough stone 
from South Africa. During the past 10 years its production has aver
aged about 460 carats. The 1931 production was 294 carats worth 
£1,663 (113 s. per carat) and that of 1932, 274 carats. 

New South Wales in 1930 produced 677 carats (worth £714); in 
1931, 725 carats (worth £694); and in 1932, 251 carats (worth £252). 
The price, about 20 shillings per carat, does not indicate very fine 
stones. 

Rhodesia had produced from the year of discovery, 1903, to Decem
ber 31, 1933, some 15,781 carat.s, worth £75,253. In 1932 and 1933 
there was no production, and the only commercial deposit, Samabula 
Forest, appears to be about exhausted. 

Production from near Murfreesboro, Ark., United States of America, 
was about 300 carats of diamonds and bort in 1932. The mines were 
not operating in 1933 .. 

Venezuela presumably produced a few hundred carats of diamonds 
in 1933 from the region contiguous to British Guiana. . 

Industrial diamonds.-The demand for diamonds for industrial 
purposes is a good barometer of business activity, and the increased 
sales in 1933, first noted in Germany and later in America and England, 
indicate world revival of business. There is a scarcity of industrial 
stones, as the South African pipe mines are shut down and Brazilian 
carbonado production was only one-third of normal. Demand became 
good in March and continued rather strong throughout the year, with 
shortages in better grades. 

Imports of industrial diamonds into the United States during the 
past 8 years are given in the following table. The price per carat 
has fallen from 1929 to date due to the larger imports of very small and 
hence low-priced, off-color gem stones for diamond drilling. 

Industrial diamonds imported into the United States, 1926-33 1 

Year Carats Value Value per Year Carats Value Value per 
carat carat 

1926 ________ 41,475 $1,939,735 $46.77 1930 ________ 145,958 $2,756,630 $18.89 
1927 ________ 34,645 2,149, 912 62.06 193L _______ 224,970 2,400,879 10.67 
1928 ________ 38,342 2, 756,895 71.90 1932 ________ 163,704 1, 061,823 6.48 
1929 ________ 46,901 4, 060,577 86.58 1933 ________ 258,300 1, 246,748 4.83 

i 

' Includes glaziers', engravers', and miners' diamonds. 

Several makers of oil-burning furnaces find the best possible atomizer 
is a diamond with a hole bored in it. Ordinary nozzles have a short 
life, but even without resetting a diamond nozzle will last 5 years. In 
laboratory tests undm:;high temperature, oil charged with carborundum 
and containing 1 percent sulphuric acid was forced under pressure 
through the orifice in the diamond. Such a test, together with the 
fact that diamond tools are used in truing carborundum wheels, shows 
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the great difference in hardness of the two substances. The diamonds 
used are off-color gem stones; and holes in them are generally from 
0.013 to 0.0025 inch in diameter. As several important makers of 
oil burners have standardized on such nozzles and as about 1 family in 
30 in the United States has an oil burner, the quantity of industrial 
diamonds likely to be consumed in this new use may be large. 

For a number of years attempts have been made to introduce 
diamonds more generally in the superabrasive field. A great deal of 
experimental work has been done in an effort to shape diamond dust 
or grains held together by a suitable binder into grinders, lapping 
wheels, tools, etc. Until recently, atte{n.pts to find a suitable binder 
have been unsuccessful, but at present Swiss and German manufac
turers are marketing such products, which are reported to be giving 
satisfactory service. 

The use of diamonds in the automobile industry is expanding, as 
it is in many scientific processes, such as testing heat-hardened metal 
parts, testing smoothness of metallic automobile parts, and preparing 
microscopic slides. 

The demand for black diamonds (carbonado) was much less in 1933 
than a couple of years ago owing to the use of small gem stones in 
diamond drilling. The price of carbonado has decreased markedly 
in the same period; 2-carat stones selling for $175 per carat in 1929 
now are worth about $75 to $90. Carbonado, which once brought 
$65 a carat in the Bahia fields, late in 1931 brought $30 a carat and in 
1933, $12 to $20 a carat. Brazilian production and exportation has 
decreased greatly, and small shipments only reach the Amsterdam 
market. As carbonado has a definite place in truing wheels and other 
industrial uses, there is always a certain demand, and available stocks 
are small. 

AMBER 

Sales of amber increased greatly in 1933 and as stocks were reduced 
~ex:man -amber..mining_J.ndustr"JL expanded ma.rkedly early_in_ 

1934. At Palmmicken, East Prussia, the principal center, 375 men 
are employed, and they are working 40 rather than 20 hours a week. 

The South Manchurian Railway engineers estimate that the coal 
deposits of Fushun contain about 435,000 tons of amber. At present 
about 4 tons a day are being produced. The amber is used almost 
exclusively in making lacquer and suffices for about one-half of 
Japan's requirements. 

AMETHYST 

Early in 1933 a Mexican company began to exploit amethyst de
posits northwest of Taxco, Guerrero. Some of the material is re
ported to be fine and is in demand among local jewelers. 

EMERALD 

Colombia for centuries has been the source of the world's finest 
emeralds. In 1933 the Muzo mine, which has been shut down for 
some years, was reopened with a production worth about $25,000. 
This was done under the direction of P. W. Rainier, Government 
mining engineer, who also sampled the debris from former mining 
with favorable results. An American group markets the production 
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of the Government mines by contract on a commission basis. The 
Colombian Emerald Co. produced from its Chivor mine about 4,000 
carats in 1933. 

SAPPHIRE 

A number of miners worked the Anakie (Queensland) sapphire fields 
in 1933, the most active center being Iguana Flat. The production 
approximated £4,000. First blues in the rough sold for £7 per ounce 
and second blues for 7 shillings per ounce. Most of the product was 
exported to France and Switzerland. Among the more notable finds 
were a blue sapphire of 498 carats and a zircon of 259 carats. 
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Precious and semiprecious stones include minerals used primarily 
for personal adornment and decorative purposes. To be so prized the 
stones must have beauty and "fire" or play of color, must not be too 
·common, and must be hard enough to withstand ordinary wear . 
.Among the less regal members of the group fashion temporarily may 
determine the popularity of a gem stone. The quality of hardness also 
accounts for the many industrial uses of diamonds and, to a smaller 
extent, of rubies and sapphires . 

.Almost 100 mineral substances have been used for decorative pur
poses, and although there is no hard and fast division of precious and 
semi-precious stones, diamonds, emeralds, rubies, and sapphires 
usually are included in the former group and frequently, by courtesy, 
pearls, an organic substance. These ge~&, however, sometimes are 
equaled in beauty by exceptionally fine ()pills, aquamarines, tourma
lines, spinels, chrysoberyls (including ca~1s-eye and alexandrite), and 
spodumenes (hiddenite and kunzite). 

The diamond industry is organized mq9h more highly than that of 
any other precious stone, and the diamop(l output represents almost 
95 percent of the world's gem production. 

IDSTORICAL SUI'(;MARY 

Through the ages the :precious stone industry has seen notable 
changes both as to the prmcipal gem IQined and the country of its 
source. From about 25000 to 3400 B. C. the Baltic amber mines 
dominated the industry. For the nex~ 1425 years the turquoise 
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mines of the Sinai Peninsula were the most important gem mines in 
the world. From about 1925 to 800 B. C., the emerald mines of the 
Egyptian Red Sea coast were unrivaled. Thereafter, until1725 A. D., 
India and Ceylon, with their diamond, ruby, and sapphire mines, were 
the world's leading gem producers. They lost this position to the 
Brazilian diamond mines, which in turD. were supplanted in 1870 by 
the South African diamond mines. For the past 3 years closing of the 
South African pipe mines has perhaps shifted the weighted center of 
the world's gem production to northeastern Angola. 

United States.-In contrast to its wealth in most mineral resources, 
the United States is notably poor in precious stones, having no de
posits of first rank. The Montana sapphire deposits, the Southwest 
turquoise mines, the Maine tourmaline mines, and the southern 
California tourmaline and kunzite mines have produced gems, but 
no deposit has been found comparable to the Brazilian or South 
African diamond fields. A few diamonds have been discovered in 
Arkansas, but mining activity has been sporadic. Semiprecious stones 
occur near many resorts, but the tourist purchaser of the "local" 
product more than likely buys a South American stone cut in Ger
many and mounted in Providence, R.I. 

In spite of the fact that no outstanding· deposits of any one stone 
has been located in the United States, probably no other country has 
yielded such a wide variety of precious and semiprecious stones; more 
than 60 distinct species have been produced commercially. Gem 
mining is an old, if not important, American industry. When white 
men began their conquest of America they found that the Indians of 
North and South America used about as many decorative and pre
cious stones as were known at that time to the people of Europe, Asia, 
and Africa. Certain deposits were worked at least 2,000 years ago; 
one turquoise mine was a major mining project before the Spaniards 
arrived in America. 

Adequate statistics are available only from 1880 to 1924, and during 
those 45 years about $9,800,000 worth of gems were produced; the 
peak year was 1909 ($534,000) and the year of least production, 1923 
($60,000); these figures cover the most active period of gem mining 
in the United States. Including estimates of production from 1925 
to the present the total value of precious stones produced in tht> 
United States has been about $10,500,000. Montana, the largest pro
ducing State, has been responsible for about 48 percent of the total 
value, followed by California and Nevada with 23 and 8 percent, 
respectively. 

From 1883 to 1921 the United States produced sapphires (as well as 
a few rubies) valued at $3,018,406; turquoise and matrix, $2,088,262; 
quartz gems, $1,894,289; tourmaline, $822,955; garnet, $173,979; 
beryl, $138,186; and variscite, $125,718. 

The Mount Mica tourmaline locality in Maine has been worked 
in a desultory manner since it was discovered in 1820, but the first 
American gem-mining concern was the Emerald & Hiddenite Mining 
Co., which exploited the emerald and hiddenite deposit at Stony 
Point, N. C., from 1880 to 1888. However, its total production is 
said to have been valued at only $22,500. Since then several other 
companies have been formed to mine emeralds in North Carolina. 

About 1900, there were extensive mining operations at several tur
quoise mines of the Southwest, notably at Los Cerillos and in the 
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Burro Mountains, N.Mex. Good-quality material was recovered in 
appreciable quantities, and if turquoise should regain its former 
popularity the mines no doubt would be reopened. 

Fifty years ago the agatized wood of Arizona was cut and polished 
on a scale that threatened to destroy the beauty of the petrified forest, 
but this menace disappeared when the forest became a national park. 

Sapphires were found first in Montana in 1865 in the sluice boxes of 
placer mines along the Missouri River. From 1880 t.o 1890 several 
thousand dollars worth were produced annually as a byproduct of 
placer mining. Shortly after 1890 the gem was found to occur in a 
basic igneous dike, and in 1896 an English company began mining. 
The work was suspended in 1929, but production in some of the inter
vening years reached $450,000 annually. Some brilliantly attractive, 
though rather pale, gems were recovered and sold in London, Paris, 
and New York, although 85 percent by weight of the production was 
shipped to Switzerland to be cut into jewels for watches. 

In 1906 diamonds were found near Murfreesboro, Pike County, 
Ark., the source being a rock very similar to the kimberlite of the 
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FIGURE 129.-Value of precious and semiprecious stones produced in the United States, 1880-1923. 

South African pipes. Several companies were formed at once, but to 
date production has totaled only about 10,000 carats, and for the past 
2 years none of the companies have operated. 

Beautiful tourmaline of various colors has been produced at Mesa 
Grande, San Diego County, Calif., and the pink variety has been ex
ported to China for cutting. Kunzite, the attractive, transparent, 
lilac spodumene, is obtained from the same district. The Virgin Val
ley, Nev., has produced some fine black opal.;; and Latah County, 
Idaho, some attractive gem opals. The moss agates of Montana and 
Wyoming are as fine as any in the world. A number of other semipre
cious stones of American origin come on the market from timet) time, 
notabiy aquamarine and golden beryl, agates and other quartz gems, 
amazon stone, malachite, and azurite. The ornamental use of gold 
quartz originated in California over 80 years ago. The deep blue 
benitoite (California), the emerald-green hiddenite (North Carolina), 
the yellowish green variscite (Utah), and the rose-red rhodolite (North 
Carolina) are found only in the United States. 
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In addition to the output of gem-mining companies .mineral col
lectors from time to time find gems worthy of cutting, and farmers 
near Hot Springs, Ark., collect and even mine consideru.ble quantities 
of rock crystal. Other gems are byproducts of mica, feldspar, or 
corundum mining. 

Canada. -Canada is perhaps even poorer in precious stones than the 
United States, and little gem mining has been done; however, there 
are deposits of amazon stone, albite (the iridescent variety, peristerite) 1 

sodalite, rose quartz, garnet, and agate, the product of which when 
cut makes attractive beads.1 Small amounts of rose quartz are re
ported to have been shipped to Germany late in 1933 or early in 1934 
from the Winnipeg River area, Manitoba.2 

Mexico.-Mexico is almost equally poor in precious stones, although 
opals have been mined and cut for centuries. The opals, while attrac
tive, scarcely are comparable to those of Hungary and Australia. 

Production in the United States.-The value of precious stones pro
duced in the United States in 1934 probably did not exceed $3,000, 
including 2,000 pounds of rose quartz from South Dakota; amazon 
stone from Amelia Courthouse, Va.; variscite from Utah; vesuvianite 
from Tulare County, Calif.; topaz from Fresno County; Calif.; four 
diamonds from the California gold placers; and agatized wood from 
Arizona. Amateur lapidaries also· collected and cut some semiprecious 
stones from other States. Spencer a describes a new gem stone, poilu
cite (an acid silicate of caesmm and aluminum) from Newry, Oxford 
County, Maine. The cut stone, a brilliant oi 1.725 carats, iP colorless 
and flawless with a brilliant luster. 

Jmports.-According to the Bureau of Foreign and Domestic Com
merce, imports of precious stones into the United States in 1934 were 
as follows: 
Diamonds: Carats 

!tough, uncut___________________________________ 43, 754 
Cut, but not set ________________________________ 208, 916 
Glaziers', engravers', and miners', not set_ _ _ _ _ _ _ _ _ _ 520, 889 

Pearls and parts, not strung or set_ __________________________ _ 
Other precious stones: !tough, uncut __________________________________________ _ 

Cut, but not set _______________________________________ _ 
Imitation precious stones, except opaque----------~-----------
Imitation precious and semiprecious stones, opaque, including imi-

Value 
$2,739,278 
9,900,900 
2,810,281 

477,018 

115,333 
774,238 

1,051,608 

~!~~it~s~~~~~~=========================================== ~!;~~~ 
The rate of duty on various types of gems and ·their imitations re-

mains the same as that given in Minerals Yearbook, 1932-33, page 
803. 

Status of jewelry trade. -Judged by sales as well as number of em
ployees and wages paid, the jewelry trade had an appreciably better 
year in 1934 than m 1933. Jewelry sales were larger than those of 
1933, but only about 45 percent of those of 1929. The increase was 
largely in low-priced goods, but an occasional fine gem was sold, and 
toward the end of the year there was a distinct improvement in the 
demand for fine jewelry. Furthermbre, for the first time in several 
years jewelers were able to mark up their inventories, due to an up
ward price trend. Manufacturing jewelers had a reasonably sat1s-

I Parsons, A. L., University of Toronto Studies 36: Contrib. to Canadian Mineral., 1934, pp. 13-21. 
• Hutt, 0. M., and Seibert, F. V., Bull. Canadian Min. and Met., June 1934, p. 330. 
• Spencer, L. J., Gemmologist, Aprill934, pp. 263-264. 
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factory year, and from September to December many of them oper
ated their plants to capacity. 

Taxes and codes.-On May 10, 1934 the Federal Government re
moved the 10-percent sales tax on jewelry sold for less than $25 and 
on materials for watches and clocks. For the fiscal year ended June 
30, 1934 the tax was collected on sales of $46,685,570, including those 
articles sold at a wholesale price of more than $3. New York contrib
uted 39.6 percent of the total, Illinois 12.3 percent, and Massachu
setts and Pennsylvania 7.7 percent each. 

The jewelry industry in 1934 operated under several codes. Al
though entailing an additional expense to the code members and 
meeting objection from a few individuals the codes in general have 
improved the morale of the industry. Provisions for adjusting certain 
discrepancies between the various codes would have been helpful. 

Foreign tariffs and taxes.-On July 6, 1934, the Doumergue govern
ment suppressed the "luxury" tax, to the advantage of established 
French jewelers and the discomfort of jewelers who did not maintain 
their own establishments. . 

In South Africa most industries pay an income tax of 2s. 6d, per 
£1, but diamond mines pay 3s. and gold mines 4s. 

The high Indian duties are bringing many smuggled stones on the 
local market, which is disadvantageous to honest jewel merchants. 

On December 24, 1934, Italy prohibited the importation of all 
precious stones but in February 1935 changed to a plan of controlled 
imports. This measure hurts not only the diamond-cutting centers 
of the world but the 40,000 employees of the Italian jewelry industry 
as well. In the past, Italy has had a considerable jewelry export 
trade with South America and the Balkans, although imports of un
mounted precious stones were double exports in 1934. 

Czechoslovakia, in an attempt to preserve its trade balance, pro
hibited the imports of precious stones early in 1935. Jewelers there
fore depend on stocks or on stones derived from old pieces of jewelry. 

Imports into Germany are so complicated by government restric
tions as to payment that the situation virtually amounts to an em
bargo. 

Identification of jewelry.-At the conference of the International 
Association of Manufacturers, Wholesalers, and Retailers of Jewelry, 
Gold, and Silverware in May 1934 at The Hague it was proposed to 
mark all precious stones, an idea apparently sponsored by the Ger
mans. Others considered that it would be vandalism to mar flawless 
gems but agreed that it might be a good idea to mark synthetic stones. 
Additional methods of identifying fine stones were considered, and it 
was reported that an English expert, P. Antrobus, has made plaster 
casts of some 50,000 of the finest pieces of jewelry owned in Great 
Britain, as well as detailed descriptions of the stones. 

Fashions in jewels.-Bar clips, ear clips, long diamond pendant 
earrings, and solitaire diamonds for hair ornaments were popular 
adornments during 1934. Designs were inclined to affect the bizarre, 
with Hindoo, Cambodian, Egyptian, or Russian motifs. Diamonds 
and sapphires, the latter the stone of Princess Marina's engagement 
ring, were particularly popular. Toward the end of the year there 
was a distinct trend toward the use of single large jewels of fine 
quality. In di~UUonds, the brilliant appears to be gaining in favor 
over the square or emerald cut. In demanding large stones of the 
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finest quality, women of today in part may be activated by their 
investment value. 

Traditionally the use of platinum is linked with fine diamond jew
elry, the demand for which was subnormal in 1934. Due to the high 
price of gold, however, platinum was used in 1934 for rings and other 
jewelry, cigarette cases, and other personal ornaments customarily 
made of gold. 

Century of Progress exhibit.-In 1934, as in 1933, diamonds were 
featured at the Chicago Century of· Progress. The more important 
features of the 1933 exhibit were retained, and the addition of the 
exquisite La Favorite (50.28 carats) brought the value of large dia
monds on exhibit-including the Tiffany Yellow (128.5 carats) and 
the blue-white Maximilian diamond (42 carats)-to over $2,500,000. 
Diamond cutting was done in the streets of Amsterdam concession, 
and Mme. Sarah Bernhardt's jewels were displayed in Burma House 
in the English Village. 

DIAMOND 

. Conditions in the diamond industry i'mproved moderately in 1934. 
Real prosperity, however, depends upon resumption of normal busi
ness, particularly in the United States. Unification of the production 
and sales branches of the industry progressed during the year. Two 
factors were disturbing-a slight increase in production without, 
however, adding to stocks; and the tendency of the cutting industry, 
organized to meet great demand, to. sacrifice present profits to main
tain its existence. 

A poor beginning in the first 5 months of the year was more than 
balanced by the reasonably good and at times excellent business of 
the last 7 months. Sales of rough diamonds by the corporation were 
appreciably higher than in 1933; exj)orts from South Africa were 30 
percent higher; imports into the United States increased 26 percent; 
and world retail sales were 20 to 25 percent above those of 1933. 
Stocks in the hands of retailers are now low, and provided conditions 
improve sales of rough should be large in 1935. Prices fluctuated 
considerably during the year. Rough was about the same at the 
end of the year as at the beginning; fine-cut stones increased slightly; 
and small polished stones, due to too keen competition among the 
cutters, dropped a little. 

Share dealings.-Trading in diamond shares was of small volume 
during 1934 except in January, November, and December. Share 
prices advanced from the beginning of the year until mid-February; 
then the general price trend was downward until November. Prices, 
however, increased appreciably in December. Six of ten important 
diamond shares advanced during the year, notably West African 
DiamQnd Syndicate, Angolas (Diamang), and De Beers preferred; 
and four lost, Jagersfontein and Consolidated Diamond Mines being 
the heaviest losers. The net result for the year was an average ad
vance of about 9 percent. At the end of 1934 five selected stocks 
were about 36 percent of the all-time high (1927) and 406 percent of 
the all-time low (June 1932). Of the 18 principal diamond-mining 
companies 10 paid dividends. · 

Market.-About 95 percent of the world's diamond production is 
purchased by the Diamond Corporation, London, which in turn sells 
to brokers and large cutters. In 1934, as usual, the corporwtion was 
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astute, keeping prices of rough firm and rarely selling rough except 
when the resulting cut product could be absorbed. By malcing no 
concessions as to the price of rough the corporation doubtless will 
aid in raising the price of cut stones to a level profitable to the cutters. 
During the summer polished goods were too low by 15 to 20 percent 
in comparison to rough, a differential since decreased. 

The· Diamond Trading Co., the new selling subsidiary of the cpr
poration, made its first sale under the new sorting agreement on 
May 8, 1934. .Although the corporation does not publish its saJes 
they are understood to have been about £4,000,000, a relatively low 
figure, but considerably higher than in 1933. The large stock of roug~ 
held by the corporation decreased slightly for the first time in several 
years. 

Contracts with non-South .African producers terminated at the 
end of 1934, but new contracts have been negotiated. It is stated 
that the corporation is to make five-eighths of its sales from stones 
produced by the South .African mines and three-eighths from the out
side producers (Congo, .Angola, and Gold Coast). 

The market outlook inspired confidence at the beginning of the 
year due to the producers' agreement consummated late in 1933 and 
to expectation of a better .American market. January and February 
sales were appreciable, but quantities of Russian "seconds" reached 
western Europe in the first 4 months of the year, and it was not until 
June and July that considerable sales of rough again were made. 
September, October, and November were months of large sales, the 
best the corporation has had in several years and much higher than 
seasonal. December, as usual, was a dull month, but large sales of 
rough were made early in 1935, so that the trade is inclined to face 
the future confidently. 

The poor market for cut stones during the first 5 months was 
offset by distinctly better business for the balance of the year. The 
first 4 months were quiet to dull, with too much cut offered on a thin 
market. Improvement was noted in May and from then on con
fidence grew, culminating in large sales in September, October, and 
November with price increases in certain types and an actual shortage 
of supply in others. 

In the United States more interest was shown in diamonds in 1934 
than in 1933. Except from May to September wholesale sales in 
New York were appreciably greater compared with corresponding 
months in 1933. The average monthly gain over 1933 was 19.2 
percent. For the first half of the year the increase was due to larger 
sales of cheaper goods. In October, .American buyers in Europe 
bought heavily of good quality melees and large stones in anticipa
tion of the Christmas trade, and by December .American buying 
reminded European centers of old times. The Christmas trade 
improved 25 to 30 percent over 1933, with much inquiry for and some 
buying of large stones. 

Diamond sales in Great Britain in 1934 exceeded those of 1933 by 
perhaps 25 percent, the diamond trade evidently being slowly on the 
upgrade. The market was strong late in the year due to the marriage 
of the Duke of Kent .and Princess Marina. Sales in other European 
countries improved, except in France, Germany, and Russia. For 
the past 3 years India has been even a larger buyer than usual. 
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Imports of precious stones into India, largely diamonds from Belgium, 
were about $2,000,000 in the fiscal year 1933-34. 

The purchase of precious stones, especially diamonds, as a hedge 
against inflation was more wide-spread in America in 1934 than in 
1933. The stones purchased were fine, unset stones of 1 to 10 carats, 
the type of most stable price. Many sales of rough in December 
were to satisfy the desires of continental investors, as was also the 
demand for large stones from June to August. Germany, Hungary, 
and France undoubtedly bought many fine diamonds as investments 
during the year. . 

Following England's abandonment of the gold standard in the 
fall of 1931 India sent large quantities of gold to England. A large 
part of the proceeds of these sales was used in purchasing fine diamonds, 
rubies, emeralds, and sapphires. 

Stocks.-The Diamond Corporation's stocks, as well as those of 
producers and cutters in Amsterdam and Antwerp, remained large, 
probably a little less than they have been for the past 3 years or 
approximately about $100,000,000. In America, wholesalers' stocks 
ate believed to have increased nearly 10 percent in 1934 but are still 
low. Retailers' stocks also are very small and if the present demand 
continues must be increased materially. This is equally true of 
retailers in England, Italy, Austria, and Hungary. Should real 
prosperity return to the trade large purchases must be made from the 
corporation and the cutters who buy from it. 

Prices.-The price of rough began to sag slightly in February and 
did not recover until May, with the result that prices for the first 
half of 1934 were less than in the corresponding period of 1933 by 
perhaps 10 percent. From May tci October prices were firm, and in 
October certain types were advanced from 5 to 7)4 percent. In 
short, rough ended the year at about the same price as the beginning, 
but with promise of improvement in future. Prices for fine large cut 
were firm throughout the year. The price of large cut stones is 
determined by the price of rough, but due to the large amount of 
labor involved the cost of polishing is the major factor that determines 
the price of small stones. Due to the dumping of small cut stones 
by the German cutting industry, with its low labor costs, and also 
to the keen competition of Amsterdam and Antwerp cutte:rs, the 
price of small cut fell from January to April, and in June such goods 
were selling in America at distress prices. In Europe, however, 
prices for certain classes of small stones became firm by May, and 
thereafter the price tendency was upward. The net result of fluctua
tions during the year was a slight increase in the price of large stones 
and a small decrease in that of small stones. 

Imports into the United States.-Tn 1934 cut and uncut diamonds 
(not including industrial stones) comprised 84 percent of the imports 
of all precious stones, pearls, and imitation stones; excluding imita
tion stones as well, diamonds accounted for 90 percent of the total. 

The value increased 126 percent from 1933, although it was equiva
lent to only 44 percent of the 1929 total. The price per carat of 
both cut and uncut exceeded the corresponding 1933 figure, and that 
of the rough was unusually high. The total value of imports of 
rough and cut diamonds in 1934 was $12,640,178. 
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Diamonds imported into the United States in 1934, by countries 

Rough, or uncut Cut, but not set 

Country Value Value 

Carats 1----.---1 Carats 1-----.---
Total Per carat Total Per carat 

Belgium ••. -------------------------- 23,397 $1,649,493 $70.50 145, 266 $6, 785,871 $46.71 
British Guiana----------------------- ;!59 3, 600 13.90 ---------- ------------ ----------
Canada ••..• ------------------------- 5, 234 57,684 11.02 335 23,786 71.00 

~~~y~~~~======================== ------~~- ----~~~~~~- ---~~~~- 3~~ ~: g~~ 1rg: ~~ 
Italy _________________________________ ---------- ------------ ---------- 37 7, 823 211.43 
MexiCO----------------------------·-"---------- ------------ ---------- 4 510 127.50 
Netherlands-------------------------- 3, 862 257, 757 66. 74 62, 523 3, 028,815 48. 44 
Switzerland.------------------------- ---------- ------------ ---------- 2 172 86.00 
Union of South Africa________________ 6, 903 407,557 59.04 66 6, 796 102.97 
United Kingdom_____________________ 3, 635 226, 185 62.22 303 15,301 50. 50 

43, 754 2, 739, 278 62. 61 208, 916 9, 900, 900 47.39 

In 1934, Belgium with 68.6 percent and Netherlanrls with 30.6 per
cent accounted for 99.2 percent of the American imports of cut stones. 
The chief sources of rough were: Belgium, 58.7 percent; Union of 
South Africa, 14.5 percent; Netherlands, 9 percent; and United 
Kingdom, 8 percent. 

The value per carat of cut imported into the United States reached 
a peak of $100.07 in 1929. For the succeeding 3 years the value per 
carat fell, due in part to decreases in diamond prices but largely to 
the diminished purchasing power in the United States, resulting in 
purchases of smaller stones of poorer quality, The slight inerease in 
the 1934 price per carat compared with 1932 and 1933 is encouraging. 

Imports of rough vary greatly from year to year and normally do 
not depend directly on good or bad times. Imports reached their 
peak value in 1926, then decreased to 1932, but have increased some
what in the past 2 years. The peak in total carats imported was 
rea.ched in 1929. As indicated by the value per carat the quality of 
stones imported decreased from 1926 to 1930, picked up appreciably 
in 1931, fell again in 1932, and then rose sharply in 1933 and 1934. 

As usual, the heaviest imports were in the fall in preparation for 
the Christmas trade. 

Per-capita diamond consumption in Canada is about one-half that 
of the United States. In 1934 imports into Canada were valued at 
$544,540, an increase of 64 percent over 1933. 

Diamond cuiting.-Tbe diamond-cutting industry experienced diffi
culties in 1934. Few cutters made profits, and bickering was rampant, 
although lmemployment was slightly less acute. The number of cut
ters now exceeds that in peak years, and the master cutters are 
inclined to polish goods without regard either to profit or world de
mand. Once a particular cut, size, or grade is desired all rush in to 
produce it, and a surplus with weakened prices frequently results. 

Employment in Antwerp averaged about 42.5 percent of the union 
membership (41 percent in 1933) and in Ainsterdam 33.5 percent (27 
percent in 1933). Antwerp with 20,000 to 25,000 artisans, Amsterdam 
with 5,000, and Hanau and other German cities with 4,500, are the 
principal cutting centers. Kimberley, Capetown, Johannesburg, New 
York, Paris, London, Jura Mountains, Geneva, Rio de Janeiro and 
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Diamantina, and several cities in India and Borneo are minor cutting 
centers. 

Antwerp suffers from German competithm; furthermore the cottage 
industry now scattered throughout Belgium cuts small goods at ridic
ulously low prices and union hours are unknown. In May and again 
in October representatives of the Belgian and German industries met 
at Luxemburg, but the Belgians' efforts to equalize wages in the two 
countries failed. The Antwerp diamond clubs have forbidden their 
members to send rough to Germany to be cut, but diamonds are 
easily smuggled across boundary lines. On October 26 the Belgian 
Government attempted to stop German "dumping" by requiring all 
obligations to German manufacturers to be paid through the Belgian 
National Bank with marks at the regular exchange rate. A Belgian 
professional school in which young and old workmen will learn im
proved technique and in which mechanical methods of en tting are 
taught was founded on March 28, 1934. The Antwerp Diamond 
Corporation (Comptoir Diamantaire A.nversois) formed late in Janu
ary 1934 (capital 30,000,000 francs) will obtain a better distribution 
of credit, particularly in the diamond market but also in that of other 
gems as well as precious metals. 

The Amsterdam industry was even less prosperous than that of 
Antwerp, as it had to compete not only with Germany but also with 
Belgium, where lower wages are paid than in Holland. The subsidy 
to cutting of small stones and the contribution by the Dutch Govern
ment and the city of Amsterdam of 10 guilders a week per man has, 
however, resulted in relatively less unemployment in Amsterdam in 
1934 than in 1933. Under the circumstances, the diamond cutters 
union agreed to substantial wage cuts. 

At Hanan, Idar, and Brucken, Germany, small stones are cut well 
and cheaply because the industry is highly mechanized and wages are 
low. Unemployment, however, has been high; only 10 percent of the 
cutters were employed early in 1934, but later the situation improverl 
and about 30 percent were employed. Not only did the German 
Government assist the master workmen by permitting them to pay 
their men in depreciated currency but it flooded Antwerp with cir
culars setting forth the advantage of having cutting done in Germany 
and having the work paid in "dollar bonds." In future German com
petition may be even more severe, for the industry has been rounded 
out by the addition of sawing and grinding units. 

The South Af1ican cutting industry is slowly dying. The number 
of employees has dropped from 676 in 1929 to only 250 in 1934. The 
government apparently has definitely abandoned additional fostering 
of the industrv. · 

The increase of 65 percent of rough imported into the United States 
in 1934 compared with 1933 suggests that the American cutting 
industry may revive. In 1934, 60 to 75 artisans were employed 
spasmodically. 

The Parisian industry is virtually at a standstill. 
Attempts a.t artificial production.-Usually every year at least one 

cheinist reports tha.t he has made artificial diamonds. M. K. Hoff
man, a German mineralogist, repeated Dr. Henri Moissan's famous 
experiments and produced synthetic "diamonds." Tests, however, 
showed that these minute carbon particles had a refractive index of 
but 1.74 (diamond, 2.4) and hence were not diamonds but apparently 
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some other form of carbon. Hans Karabacek, a Vien11ese inventor, 
claimed in 1934 (German patent 58914;4) to have made diamonds up 
to 0.25 carat. He melted iron filings, blast-furnace slae:, and carbon 
under a pressure of 20 to 35 tons per square inch and at rather mod
erate temperatures (900° to 1,000° C.) and then added carbon mon
oxide or carbon dioxide. 

World production.-World production of di~tmonds in 1934 was 
approximately 4,179,581 carats valued at $18,469,923, an increase of 
21 percent in quantity and 33 percent in value compared with 1933. 

The following table gives, with the accuracy available statistics 
permit, diamond production for the pa.st 5 years in carats: 

Production of diamonds by countries, 193Q-34-, in carats 

Country 1930 1931 1932 1933 1934 

South Africa: 
Mines________________________________ 2, 242,460 1, 470,376 307,431 14, 149 430,897 
AlluviaL_____________________________ 918,706 647,044 488,096 492,404 9, 413 

1-----1-----1----+-------1-------
1 3, 163, 590 I 2, 119, 155 I 798, 382 506, 553 440, 3}0 

Angola____________________________________ 329,823 351,49/1 367,334 • 374,000 453,000 
BraziL----------------------------------- 115,000 80,000 34,000 • 30,000 • 30,000 
British Guiana___________________________ 110,042 63,479 61,780 48,569 • ~. 818 
Congo.----------------------------------- 2, 519,300 3, 528,200 3, 990,069 1, 604,700 1, 992,865 
Gold Coast '-------------------------- ____ 861, 119 880,479 842,297 863,722 1, 142,268 
Sierra Leone ______________________________ ··----------- ------------ 749 32,017 70,000 
South-West Africa .. ______________________ ... 415,047 71, 532 17,944 ------------ 1, 100 
Tanganyika______________________________ 13,107 7, 790 1,391 I 1,250 1,220 
Miscellaneous •--------------------------- 3,000 3,600 3, 725 1,825 4,000 

Grand totaL._______________________ 7, 530,028 7, 105,730 6, 117,671 3, 462,6361 4, 179,581 

I Includes a small quantity of diamonds recovered from re-treatment of tailings. 
' Estimated. 
• Exports year ended Mar. 31. 
• 193Q-33, includes India, Borneo, New South Wales, and in certain years Venezuela, French Equatorial 

Africa, United States (Arkansas), and Rhodesia; 1934, includes Borneo, India, New South Wales, Venezuela, 
Rhodesia, United States (California). 

The increased production over that of 1933 came from Sierra Leone, 
a new and growing producer, Gold Coast, Angola, and Congo. The 
value of the 1934 production was only about one-fourth and the 
quantity about one-half that of an average pred~pression year due 
in part to lower prices now received by the producers compared to 
those of former years but mainly t9 the relatively large percentage of 
bort produced by one of the Congo producers and by the Gold Coast. 

In addition to newly mined diamonds there is also available to con
sumers a considerable quantity of "seconds. " A few diamonds come 
on the market for resale every year, but, in addition, for the past 8 
years Russia has sent many diamonds to western Europe. In the 
first 4 months of 1934 the amount received was so great that it was a 
distinct menace to the stability of the market. Since then shipments 
from this source have been halted, at least temporarily, but further 
sales by the Soviet Government are to be expected in future. 

South African sales a_qreement.--The agreement 4 entered into by 
the South African Government and the South African p_roducers was 
signed in 1934. Parties to the agreement are the Union Government, 
the Administrator of Southwest Africa, the Diamond Corporation, 
and the Diamond Producers' Association, with a board composed of 2 
representatives of the companies, 2 of the governments, and 1 of the 

• Minerals Yearbook, 1934, p. 1087. 

47«--35--77 
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Diamond Corporation. Stocks are sorted at a single office at Kim
berley, and sales quotas for each producer, including the Government 
as one of the producers, have been established. Sales, including sales 
to South African cutters (at London prices less the export tax), are 
made through The Diamond Trading Co., Ltd., owned by the 
Diamond Corporation. The Trading Co. maintains offices in London 
and Kimberley. To maintain prices the board can purchase alluvial 
goods in the open market and can on the other hand fix minimum 
prices for the sale of its diamonds. Throughout the negotiations the 
representatives of the coalition government showed their desire to 
safeguard the stability of the diamond industry. Apparently, it is 
understood that for the time being the cutting industry in South 
Africa is not to be expanded, that few new alluvial fields are to be 
opened to exploitation during the depression, and that the Govern
ment accepts a quota for its Namaqualand mines present and future. 
The Diamond Corporation, to allay fear that its stock might be 
thrown upon the market, agrees to consider itself a producer and like 
t>ther producers to accept a sales quota. In other words, the corpora
tion stock will be liquidated over a period of years. Havenga, miillster 
of finance for the Union, stated that once demand improved markedly 
the Government would forego its N amaqualand quota in favor of 
the Kimberley, Jagersfontein, and Koffyfontein pipe mines. The 
sales quotas are as follows: South Afric;an Government, 10 percent; 
Diamond Corporation, 31.5 percent; De Beers, 30 percent; Con
solidated Southwest Africa, 14.5 percent; Jagersfontein, 6 percent; 
Premier, 6 percent; and Cape Coast Exploration, 2 percent. This 
agreement assures two basic needs of the industry-(!) control of 
South African production and (2) sales of South African diamonds 
through one channel. 

Government officials state that they desire to improve the position 
of an industry which supports tens of thousands of miners and diggers. 
As proof they cite that in 1930 Government sales totaled 97,000 carats 
and those of South African producers 23,000 carats, whereas in 1933 
the Government sold but 23,000 carats and producers 119,000 carats. 

South African production.-In 1934 South Africa produced 440,-
312.57 carats of diamonds with an estimated value of £1,437,591. 
This quantity was equivalent to about 90 percent of production in 
1933 but only about 8 percent of that in 1913, the peak year. 
Except for a few gems from mine tailings (9,413 carats valued at 
£5,474) production came from alluvial diggings. 

Cape Colony furnished 64.1 percent of the production; Transvaal, 
32.4 percent; and Orange Free State, 3.5 percent. 

Production and sales of diamonds in South Africa, 1934 

Production Sales 

Carats Estimated Carats Value Value per 
value carat 

s. d. 
TransvaaL---------------- ______ ------- __ 313, 153 £648,603 507,745 £807,371 31 10 
Cape Colony----------------------------- 120,552 778,091 655,673 1, 598,514 48 9 Orange Free State ________________________ 6,606 10,897 98.128 87,263 17 9 

440,311 l, 437,591 1, 261,546 2,493,148 39 6 
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Production of diamonds in South Africa in 1994, by aUuvial fields 

Metric Value Metric Value 
Field carats Value per Field carats Value per 

carat carat .. --- -----
Transvaal: s. d. c~~~~:-=~~~~ s. d. Klerksdorp _______ 46,859.711 £192,722 82 3 19.25 £97 --------Lichtenburg ___ -__ 240,177.75 3119,056 2911 

Taungs ___________ 'rl. 75 89 --------Pretoria __________ 26,116.25 96,825 74 2 Gordouia _________ 53.75 459 --------Van Rhynsdorp __ .95 3 ---·----
313,153.75 648,603 41 5 --

Cape Colony: 
115,33L 77 774,003 134 3 

= Kimberley _______ 5,705.00 32,'rl2 113 2 Orange Free State: Namaqualand ____ 68,754.25 550,010 160 0 
BoshoL __________ 1, 309.25 7.099 108 5 

Barkly West _____ 30,053.22 141,953 94 6 Winburg _________ 979.00 1,823 37 3 Herbert __________ 6, 343.50 'rl, 899 88 0 Hoopstad _________ 3.25 15 92 4 Hay ______________ 20.50 'rl 26 4 
KroOnstad ________ 

6. 75 24 --------PriesJra ______ , ____ 
876.25 5,337 12110 Vredefort _________ 114.80 5liO ................. Hopetown ________ 1,888.50 12,088 128 0 

2,4h05 
--Me.feking _________ 1, 588.1!5 3,769. 47 5 9,511 78 10 

To December 31, 1934, South Africa bas had a total recorded pro
duction (in addition to stolen ahd smuggled stones) of diamonds 
valued at some £311,637,600, or well over one-fourth of itli gold pro
duction and almost one-fifth of its total mineral output. During the 
15 yean> 1920-34 South Africa has produced 34,021,794 carats and sold 
30,597,574, an excess production of 3,424,220 carats. The lack of 
balance between production and sales, first apparent in 1927, was due 
to the ·exploitation of the Lichtenburg and N amaqualand alluvial 
fields. Exports in 1932 were £1,955,523; in 1933, £2,131,000; and in 
1934, £2,772,000. 

The N amaqua1and production was again small, virtually all of the 
valuable claims being owned either by the State or the Cape Coast 
Explorers, and each is working on!a quota basis. Recent production 
has been as follows: 

Year Carats 

1929 ____ . ----------------------------------------------------------- 265,844 
1930 ____________________ -------------------------------------------- 142, 125 
1931_ ___ ------------------------ -------- ---------------------------- 137, 895 
1932 __________ ------------------------------------------------------ 99, 196. 6 
1933 ____________________ -------------------------------------------- 50, 687. 45 1934 __________________________________________________________ -----. 68,754. 25 

Value 

£1, 746, 465 
1,'rt4,3M 

940,946 
643,795 
393,221 
550,010 

Value per 
carat · 

£ B. d. 
6 11 6~ 
8 19 4 
6 16 4 
6 9 10 
7 15 2 
8 -- --

All the pipe mines were shut down in 1934, but to give employment 
De Beers began on a small scale in February 1935 to wash some of 
its stock-piled kimberlite. The mines, however, sold diamonds from 
stocks on hand, and De Beers, for example, made a profit of £768,683 
(£128,589 in 1933). 

. Sir Henry Strakosch 5 in an interesting article, after pointing out 
that money made in the diamond mines furnished much of the 
capital used in opening up the Rand (Transvaal) gold mines, adds 
the idea that these same Kimberley men, acquainted with the mis
fortunes arising from small diamond claims (31 feet by 31 feet) and 

. lack of technical skill, determined that the gold mines would be 
operated as large units with the be8t technical ability available. 

I Financial News, Jan. 22, 1934. 
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New Vaal River, a producer of fine alluvial stones, made a smaH 
profit, as did Nooitgedacht Diamonds, Ltd. Carrig Diamonds, Ltd., 
which in the heydey of the Lichtenburg district paid dividends of 
502.5 percent in a single year, acquired several new diamond-bearing 
properties. Cape Coast Exploration, although not operating, con-
tinued to pay oividends from selling diamonds on hand. · 

Central Africa diamond field.-The northern half of the extensive 
Central Africa alluvial field, which next to South Africa has produced 
more diamonds than any other field in history, is worked by five 
companies operating in the Belgian Congo; and the southern half 
across the frontier in Portuguese West Africa is worked by Diamang. 

Belgian Congo.-Belgian Congo production continued to show the 
effects of the curtailment program begun in the faH of 1932. For the 
fourth year in succession, however, it was the largest diamond producer 
of the world, although surpassed in value by South Africa. 

The Congo diamond-mining companies employ about 150 whites 
and 10,500 blacks. By the use of machinery, especially larger units, 
and the growing efficiency of labor, the companies are reducing both 
their costs and the labor force necessary for their operations. Much 
of the overburden is removed by hydraulic giants, and many of the 
plants are run by hydroelectric power. The companies keep a large 
gravel reserve blocked out ahead of exploitation, thereby insuring a 
long productive life. All five companies pay dividends apparently 
satisfactory to their stockholders. 

In June 1934 the export tax on industrial stones was reduced from 
6 to 4 percent, while that on gem diamonds remained at 6 percent. 
The government valuation placed on gem diamonds, however, was 
reduced from 70 to 60 francs, and that on industrial stones remained 
at 8 francs. 

The Forminiere (Societe Internat.ionale Forestiere et Miniere du 
Congo) is the original company in Central Africa and, besides its 
important diamond production, its large interests cover Congo tin 
and gold mining as well as plantation, trading, and ranching enter
p:tises. Like other large Congo mining companies it is an important 
source of revenue to the colony. Diamond production for the past 
5 years has been approximately as follows: 1930, 338,000 carats; 1931, 
429,000 carats; 1932, 490,000 carats; 1933, 402,600 carats; and 1934 
(estimated), 472,900 carats. Fifteen mines were operated in 1934. 

Beceka (Societe Miniere du Beceka) produces iadustrial diamonds 
mainly, less than 10 percent of its production being suitable for 
cutting. Approximate production was as follows: 1929, 1,400,000 
carats; 1930, 1,969,500 carats; 1931, 2,885,095 carats; 1932, 3,188,000 
carats; 1933,1,487,100 carats; 1934 (estimated), slightlyunder1,400,000 
carats. All the mines are now operated by hydroelectric power. 

Kasai-Luebo-Lueta Companies (Societe Miniere du Kasai, Societe 
Miniere du Luebo, Societe Miniere du Lueta) exploit their concessions 
as a unit through the Forminiere. Recent production was as follows·: 
1932, 192,691 carats; 1933 (estimated), 115,000 carats; 1934 (esti
mated), 132,000 carats. 

A few fine diamonds are recovered as a byproduct by the com
panies operating gold placers in the northeastern part of the colony. 
Prospectors in 1934 reported the finding of isolated diamonds of no 
commercial importance in several different parts of the colony. 
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Portuguese West Africa (Angola).-The colonial government of 
Angola and Portuguese, French, Belgian, American, and English 
investors O"\Vn Diamang (Companhia de Diamantes de Angola, known 
as "Angolas" on the London Exchange). The diamonds are shipped 
through the Belgian Congo to the corporation. Operating results 
in recent years were as follows: 

Results of diamond operations in Portuguese West Africa, 1927-34 

Year 

1927------------------------------------- --
1928 _____ ----------------------------------
1929 ____ -- ---------------------------------
1930 _____ --- -------------------------------193L ________________________ ---- __ ------- _ 
1932 _____ ----------------------------------
1933 _____ --- -------------------------------
1934 ,_-- ----------------------------------

' Estimated. 
'Not yet available. 

Cubic me· Carats 
ters treated produced 

203,492 
231,980 
264,323 
341,708 
397,526 
407,945 
458,940 
486,000 

201,511 
237,511 
311,933 
329,823 
351,495 
367,334 
373,623 
453,000 

Dividend Carats 
per cubic 

meter 
Net profit per£ 

share 

s. 
0. 99 £108, 433 
1. 02 109, 110 
1. 18 122, 032 
. 97 109,480 
. 88 105,.949 
. 90 107,908 
. 81 109,386 
. 93 (') (') 

• Probably at least 1s.; an Interim dividend of 1s. was paid on Jan. 14, 1935. 

1 
1 
1 
1 
1 
1 
1 

The mines (18 are now operated) are in the northeast corner of the 
colony. About 12 years' gravel reserves are kept blocked out ahead 
of production. From the formation of the company in 1917 to the 
end of 1934 production has totaled 3,486,543 carats. About 110 
whites and 5,750 blacks are employed. 

To the end of January 1935, £797,360 had been loaned to the 
colony and £727,020 paid to it as participations in profits. The loan 
is to be repaid in 25 annual installments, beginning in 1935. 

Gold Goast.-The Gold Coast diamond deposits discovered in 
February 1919 are said to extend over an area of some 20,000 square 
miles. The stones are small (15 to 25 per carat) but of good quality. 
The largest diamond yet found weighed 9 carats and was worth 
£15 5s. Total exports from 1919 to 1934 have been 6,143,728 carats 
valued at £4,572,537. The estimated gross production in 1934 was 
about 1,200,000 carats. 

All exploitable deposits so far known occur in the Birrim Valley, 
although a few stones have been found at several other places in the 
colony. The diamonds occur in stream gravels and drift overlying 
pre-Cambrian schists, basic lava beds in the schists being considered 
the source. Operating costs per carat of the principal producers have 
been reduced appreciably. The producers in 1933 were the Consoli
dated African Selection Trust, West Afncall. Diamond Syndicate, 
the Holland Syndicate, and Cayco (London), Ltd. Morkwa, Ltd., 
subleased its five mining leases to a contmental group. 

The principal producer is the Consolidated African Selection 
Trust, with concessions covering approximately 54 square miles in 
the Birrim Valley. It also owns about 32 percent of the stock of 
Cape Coast Exploration in N amaqualand and all the stock of the 
Sierra Leone Selection Trust. The latter produces relatively large 
stones, so that the company hereafter will present for sale ·a good 
assortment in sizes. In the Gold Coast it employs about 18 whites 
and 1,200 blacks. The company does not release production figures 
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but in addition to storing some "rubbish" in Africa exports annually 
about 900,000 carats. The year 1934 is reported to have been satis
factory. 

The West African Diamond Syndicate in 1933 produced 252,900 
carats, a 15-percent increase compared with 220,000 carats produced 
in 1932. The company treats its concentrates in a two-stage magnetic 
separator and has decreased theft by concentrating all diamond 
picking at a single station to whiCh concentrates are sent in locked 
containers. · 

South-West Ajrica.-The mandated area ot South-West Africa 
has been hit particularly hard by the world depression, as it depended 
largely for its revenue upon the production of copper and diamonds, 
the latter usually comprising 45 to 60 percent of the exports. Pro
duction of diamonds in recent years is given in the following table: 

Production and sales of diamonds in South- West Africa, 1926-34 

Year 

1926 ........ ------- ------ -------------
1927------------ -·---- -----------------
192~--------------- -- ------------ -----
1929 ... --------------- ----- -- -· ----- ---
1930 .......... ---------- ---------------
1931. ..... ----------------------------
1932 ___________ -------. - ----- - -- ------
1933 ..... -- -------.---------- ---- ·-· ---
1934 .... ----------------------- -------

Production 

Carats Value Stones 
per carat 

Sales 

Carat~ Value 

683,801 ----------- 6.7 726,808£2,050,688 
723,877 ------------ 5. 9 577,341 I, 620,862 
503,142 ------------ 6.3 564,383 1,389,R64 
597,187 --·--------- 5. 3 533,1()1 I, 617,698 
415,047 ------------ 5.8 214,036 640,253 

71, 532 £208, 081 4. 8 103, 000 300, 000 
17,944 85,503 . 9 44, ooc 211,000 
2,6?4 ---------- - . 7 9,113 57,860 
(') ------------ ---------- ---------- 331,980 

• No mines operatt'd, but a few carats no doubt recovered during development. 

Value per 
carat 

s. d. 
56 5 
56 2 
49 3 
60 s 
:;g 10 
ii8 2 
95 4 

126 11.8 

The principal producer, Consolidated Diamond Mines of South
West Africa, closed its mine in 1932, although since then it has con
tinued successful development work north of Orange River, where It 
began washing diamonds on a small scale on January 1, 1935. It 
made a fair profit (£82,155) in 1934 from sales of stones on hand. 
When times become better again this company no doubt will be one 
of the first of those participating in the Diamond Corporation to 
recover, as it has large reserves of a well-varied assortment of dia
monds which can be mined cheaply. 

Sierra Leone.-In 1930 diamonds were discovered in Sierra Leone 
by members of the Colonial Geological Survey in the gravels of 
Kenja River and in the Kono distnct near the French Guinea border. 
Prospecting was begun in 1931 by the Consolidated African Selec
tion Trust, Ltd., the principal producer on the Gold Coast. In April 
1934 this company formed a subsidiary, Sierra Leone Selection Trust 
(capital £150,000 in 5s. shares), which has a monopoly of the colony's 
diamond mining. The Government participates in the profits. The 
stones produced have a good range as to quality, shape, and size, 
which aids in marketing them. The development work accom
plished so far suggests that the field is important. Production in 
1932 and early 1933 was from Shongbo, but in July 1933 the Sefadu 
deposit was opened, and modern treatment plants are being installed. 
The estimated production for 1934 was about 70,000 carats. 
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Miscellaneous producers.-In 1933 British Guiana produced 
48,.568.88 carats of diamonds valued at $526,486.55 or $10.84 per 
carat (1932, 60,185.13 carats). An average of 7.5 stones weighed 1 
carat and the biggest stone weighed 8.5 carats. Ninety-nine percent 
of the output came from the Mazaruni district. The 1934 production 
was 44,818 carats. As the colony's diamond output has decreased its 
gold production has increased, the "pork-knockers" finding gold 
mining more lucrative under present economic conditions. 

Diamond production in Brazil in 1934 was presumably somewhat 
less than in 1933. Exports from Bahia in 1933 were 9,590.79 carats 
of gem stones and 9,397.46 carats of carbonados. A new American
financed company, the Brazil Gold & Diamond Mines Corporation, 
entered the Brazilian field in 1934. . 

The diamond production of Tanganyika Territory continued to 
decline and in 1934 amounted to only 1,220 carats valued at about 
£1,754. The principal producer of diamonds, Tanganyika Diamonds, 
increased its capital to £300,000 in 1934 and became the Tanganyika 
Diamond & Gold Development Co., Ltd., with gold mining its chief 
interest. Mining was continued at Mabuki on a restricted scale, and 
a number of good stones were recovered, notably one of 42 carats 
valued at £1,470. "Yellow ground" (weathered krmberlite) nearby 
is stated to contain, according to recent washings, diamonds at the 
rate of 8.04 carats per 100 loads. The company also announced the 
discovery of a pipe in the Shinyanga district, but its diamond content 
is unreported as yet. 

In 1933 India produced 2,342 carats of diamonds, a considerable 
increase over recent years (1931, 639 carats; and 1932, 1,254 carats). 
Most of these came from the Panna State, Central India. India, once 
the chief source of all the world's diamonds, now imports annually 
$1,500,000 to over $3,000,000 worth of diamonds. · 

In 1934 Venezuela produced a few carats of diamonds, perhaps 
1,000, from the gravels of the Caroni River. These either were 
smuggled out or were exported through British Guiana. 

In August 1934 it was announced officially that a diamond had been 
found in placer mining near Birnin Gwari in Zaria Province, and an
other in the Sokoto River, Sokoto Province, Nigeria. The first stone 
weighed 0.5 carat and the second over 10 ca;rats. A rush was about 
to start when the government prohibited further prospecting. 

In 1933 New South Wales produced 123 carats of diamonds, the 
lowest figure in recent years (1930, 677 carats; 1931, 725 carats; 1932, 
251 carats). The average price received was about $5 per carat. 

Southern Rhodesia_ again became a diamond producer in 1934 in a 
modest way, as 12 carats were recovered in November. Two dia
monds are reported to have been found in the Limpopo River gravels 
north of Messina. Its total production has been 15,793.35 carats, 
worth about £75,273. 

W. W. Bradley, State mineralogist, states that four diamonds were 
recovered in 1934 in California as a byproduct of placer gold mining. 
The largest (2.57 carats) was found by Robert Echols in Fig Indian 
Creek, Amador County. The other three were smaller and were 
found in the Yuba River, in Yuba County, near Smartville. 

Borneo, once an important diamond producer, still produces a few 
stones, and its cutting industry imports a fair quantity of rough from 
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South Africa. During the past 10 years its production has averaged 
about 460 carats. 

Industrial diamonds.-As industrial diamonds are used widely, not 
only in heavy industries but also for special precision purposes, their 
sales are a good business barometer. 

World sales were relatively large throughout 1934 probably about 
50 percent above 1933. Total sales in former years of greater business 
activity amounted to some $10,000,000 annually. The trade receives 
its industrial diamonds from three principal sources: (I) From the 
Diamond Corporation, sold by it as industrial diamonds; (2) from 
cutters and brokers, representing that part of their purchases from 
the corporation not suitable for gem stones; and (3) from sources other 
than the corporation, including notably Brazilian carbonados. 

Stocks of good industrial diamonds are now small, for the South 
African pipe mines responsible for over half the supply are closed and 
the Brazilian production of carbonados is far below average. 

Imports of industrial diamonds into the United States during the 
past 8 years are given in the following table. The price per carat fell 
from 1929 to 1933 due to the larger imports of very small and hence 
cheap, off-color, gem stones for diamond drilling. Seventy-three 
percent of the imports come from Belgium, the United Kingdom, and 
the Netherlands. 

Industrial diamonds imported into the United States, 1927-34 1 

Year Carats Value Value per Year Carats Value Value per 
carat carat 

1927 __________ 34,645 $2, 149,912 $62.06 1931__ _______ 224,970 $2,400,879 $10.67 1928 __________ 38,342 2, 756,895 71.90 1932 _________ 163,704 1, 061,823 6.48 
1929 __________ 46,901 4, 060,577 86.58 1933 _________ 258,300 ' 1, 246,748 4.83 1930 __________ 145,958 2, 756,630 18.89 1934 _________ 520,889 2, 810,281 5.40 

' Includes glaziers', engravers', and miners' diamonds. 

Imports into Canada in 1934 were worth $1,395,404, more than 
three times those of 1933. 

The year 1934 opened with a price increase of about 20 percent and 
with a good demand for better-grade industrial stones. Throughout 
the year prices tended to increase, due to the scarcity of fine industrial 
diamonds; those of fair size reached predepression prices, as also did 
fine, off-color gem borts for diamond drilling. The supply of such 
goods is small, and substitution of lower-grade diamonds eventually 
will be necessary. With this in view, some producers have carried on 
extensive drilling campaigns in a number of mining districts, using 
"common industrial goods" instead of borts with apparent success. 
To indicate the extent of diamond drilling it may be added that in 
Ontario 265 drills employing 503 men drilled 179 miles of holes in 1934 
(corresponding figures for 1933, 143 drills, 251 men, and 107.7 miles 
of holes). In 1934 this drilling consumed 35,968.44 carats of borts, 
32.23 carats of ballas, and 2,004.42 carats of carbonados.6 

The use of diamonds for dressing emery wheels, shaped diamond 
tools for factory use, and diamond dies for wire-drawing expanded 
during 1934. 

Due to the rather depressed condition of the precious stone-cutting 
industry, diamond dust and its source, crushing bort, was low in price 

• Ontario Dept. of Mines, Toronto, Bull. 98, 1935, pp. 7-8. 
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throughout the year, although it was somewhat firmer in May and 
again in August. An ample supply of this grade also came on the 
market, much of it from the Congo and West Africa. The price was 
only one-tenth that of 1928, and while the low price did not increase 
consumption, a new use has been found for this material, and its future 
looks brighter. The leading abrasive companies are increasing their 
research as to employment of diamonds, thus in a practical way con
ceding the marked preeminence in hardness of diamonds over any 
other natural product or any artificial substitute. The General 
Electric Co., for example, is reported to have improved tungsten 
carbide as an abrasive by embedding diamond particles in it. In 1934 
the Carborundum Co. exhibited its new diamond wheel at the N a
tional Metal Congress (New York, Oct. 1-5). Crushed diamonds 
accurately sized are embedded in a secret bond molded to the diameter 
desired; this is then backed by a composition wheel.of the size desired. 
It is used for grinding and shaping hard alloy tools and should even- · 
tually find many uses, perhaps even in polishing diamonds, cutting 
glass, or similar purposes. The Norton Co., together with several 
European firms, is reported to be making similar wheels. In fact, in 
Europe wheels of this kind were on the market as early as 1933. This 
new use should increase the consumption of crushing bort greatly, for 
the larger wheels contain several hundred carats of diamonds. 

Diamond-set tools for dressing abrasive wheels consist of a single 
stone or of a number of small stones in a proper binder, the latter 
innovation being one of the reasons for the larger imports of small 
stones and smaller consumption of black diamonds. The use of such 
tools has been increasing each year. 

The demand for black diamonds or carbonados increased in 1934, 
particularly in small sizes. Carbonados still are essential for diamond 
drilling in badly fissured ground. Large-size carbonados, on the other 
hand, have not been cheaper for the past 40 years. The normal an
nual production, all from Brazil, is about 25,000 carats; in 1933 it fell 
to perhaps 8,000 carats but increased to about 18,000 carats in 1934. 

OTHER GEM MINERALS 

Amber.-Increased sales late in 1933 reduced amber stocks sharply, 
and mining was resumed in Prussia early in 1934, employing 375 men 
40 hours per week. At Palmniken, the principal center, about 
2,000,000 cubic meters of earth are reported to yield about 500 tons of 
amber, 20 percent of which is fit for ornamental purposes and the rest 
for lacquer. The sales of cheap imitation amber have been very detri
mental to the trade, and in consequence a law was passed in Germany 
on May•3, 1934, confining the word "amber" to the natural product 
or to products of molten and cast amber scraps; even the use of such 
terms as "imitation amber" is illegal. An advertising campaign was 
begun stressing the superiority of the natural product, and stores dis
playing the products of the state amber manufactory were opened in 
several of the larger German cities.7 

· Emerald.-The Government emerald mines of Muzo, Colombia, 
were operated part of 1934; the value of production was reported as 
about $238,000. Early in 1934 a Colombian law was passed that 
required all persons engaged in cutting or selling emeralds to register 

1 Bureau or Foreign and Domestic Commerce, Foreign Trade Notes: Vol. 3, no. 8, Aug.~. 1934, pp. 5-6. 
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with the Government. Emeralds found in the possession of unregis-
tered persons are to be confiscated. , 

Opal.-In the fiscal year ended June 30, 1933, Australia exported 
unset opals valued at £15,365 (£21,254 in 1931-32), the United King
dom taking 41 percent, Ceylon 22 percent, Germany 15 percent, and 
the United States 8 percent. Usually New South Wales 18 the largest 
producer, altnough m 1931 South Australia exceeded it; Queensland 
also is a mino}"producer. In 1933 the production of Lightllllig Ridge, 
New South W8.les, was 4,231 pounds. R. S. Vincent, Minister of 
Mines, New South Wales, sponsored the idea that the opal be declared 
Australia's national gem. 

Ruby.-Production of rubies in Burma in 1933 is reported to have 
been only 1,103 carats. 

Sapphire.-The use of a fine square-cut Kashmir sapphire in 
Princess Marina's engagement ring has increased the popularity of 
sapphires in Great Britain. In 1933 Kashmir produced 1,434,285 
carats of sapphire and corundum, the greater part of which must 
necessarily have been fit only for industrial use. In 1934 about 120 
men worked the Anakie sapphire field, Queensland, particularly at 
Iguana Flat. One fine 886.5-carat stone was found early in the year. 
In 1933 sapphires sold were valued at £2,826 (1932, £1,982); 1934 sales 
probably were nearer those of 1932 than 1933. The Miniere des 
Grandes Lacs Africains did not work its sapphire mines in the Eastern 
Belgian Congo in 1934. 

Jadeite.-In 1932 Burma produced 3,026 cwt. of jadeite (2,765 cwt. 
in 1931), but the reported value was less than half that of 1931. Ex
ports in 1932 were 3,654 cwt. 

Madagascar produces many semiprecious stones, the reported pro
duction: being 52.4 metric tons in 1932 and 131.6 in 1933. 
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The retail jewelry industry was one of the "hardest hit" during 
the depression, reaching a low point in 1933, when its sales were but 
33 percent of those in 1929 ($536,000,000). Sales increased about 
15 percent in 1934 (from $175,000,000 to $201,000,000), and in 1935 
a further improvement of about 15 percent was noted. Christmas 
sales in 1935 were "spotty;" some States showed no improvement 
over 1934, sales in Florida doubled, and the average increase was 16 
percent. A promising feature was the greater interest in fine jewels. 

Although the increased sales are encouraging, the jewelry dollar is 
being spent more and more in the department store and, during the 
depression, in the pawnshop. Bankruptcy sales and distress sales by 
banks also cut into the jewelers' sales. Under present conditions, 
the jeweler must look more and more for his customers among the 
well-to-do, as the number of possessors of great fortunes has decreased 
markedly in the past 6 years. In 1935 manufacturing jewelers had 
the best year since 1929. 

Fashions in jewels.-The tendency in 1935 to use richer fabrics in 
_women's .gowns_natu_r_ally .has 100._ to__ll._greater demand. Jo_!"_genuine 
rather than imitation jewelry. Bracelets, clips, jeweled haii-orna:...-
ments, and earrings have been popular, as have multiple rings, each 
ring being set with either diamonds, rubies, or sapphires. Late in 
the year, necklaces made their bid for popularity. The use of fine 
jewelry that may be separated into sections to be used for different 
purposes increased. Besides the four noble gems-diamonds, emer
alds, rubies, and sapphires-aquamarines, topazes, and amethysts 
have been in vogue. Baguettes and other fancy shaped diamonds 
are losing popularity compared with brilliants. Gold in mountings 
gained at the expense of platinum. 

Jewelry for men appears to be returning to favor, rings in the 
middle price range having sold particularly well. 

Imports.-According to the Bureau of Foreign and Domestic 
Commerce, imports of precious and imitation stones into the United 
States in 1935 totaled $27,612,390, an increase of 54 percent from 
1934. Details are shown in t:lJ.e following tabulation: 
Diamonds: Carats Value 

Rough, uncut____________________________________ 79, 695 $4, 261, 921 
Cut, but not set _________________________________ 330,617 15,538,902 
Glaziers', engravers', and miners', not set ___________ 954,589 4, 293,611 

Pearls and parts, not strung or set _________________________ ·--- 652,219 

1031 
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Other precious stones: 
Rough, uncut ___________________________________________ _ 
Cut, but not set ________________________________________ _ 

Imitation precious stones, except opaque _______________________ _ 

Value 

$50,444 
1,282,348 
I, 480,937 

Imitation precious and semiprecious stones, opaque, including imi-
tation pearls_______________________________________________ 30, 032 

Marcasites____ __ ____ ___ _ __ __ _ _ ___ _ __ __ ______ _ __ _ _ _ _ _ ____ ___ _ _ 21, 976 

Domestic production.-As in recent years, the gem production of the 
United States in 1935 was small and presumably did not exceed $5,000 
in value. Turquoise valued at almost $2,000 was produced in Nevada 
from the Blue Jay claim in the Lone Mountain district, Esmeralda 
County and from the Snow Storm claim near Camp Royston. Rose 
quartz in South Dakota, kunzite in California, sapphire, ruby, ame
thyst, rhodolite, and aquamarine in North Carolina, moss agate in 
Montana, and topaz and pink beryl in the Thomas Range, Utah, were 
also produced on a small scale. An increasing number of mineral 
collectors and amateur lapidaries pay annual visits to well-known 
mineral localities to obtain material to further their hobbies. 

DIAMOND 

Recovery in the diamond industry, first noted in the summer of 
1932, continued at an accelerated rate in 1935, but the industry cannot 
be prosperous until the United States, its best customer, enjoys good 
times. The trade, however, is confident of the future, and virtually 
every index of the industry improved, in comparison with 1934, by 15 
to 75 percent. 

The reorganized method of marketing by a single sales unit, the 
Diamond Trading Co., which first functioned early in 1934, worked 
smoothly and satisfactorily. The cooperation displayed by producers 
was excellent, and while production exceeded that of 1934, the increase 
was due to the operations of the larger mining companies, who are 
responsible for the stability of the industry. De Beers is so confident 
of the future that the Dutoitspan mine was reopened in March 1936, 
and a second pipe mine may be operated later in the year. 

Stocks of rough diamonds decreased somewhat during the year, the 
sale of all sorts of industrial stones being especially large. Stocks in 
the hands of retailers are low and will have to be increased markedly 
if business continues to improve. 

Prices of rough, firm throughout the year, were raised 7X percent in 
September. The price of large cut stones advanced. Due to destruc
tive competition between the cutting centers, however, small polished 
goods were less firm in price but toward the end of the year began to 
follow upward the price of rough. 

Share dealings.-Trading in shares of diamond-mining companies 
was rather active, and during the year the shares of the ten principal 
companies gained 26 percent in price. They were at year end about 
45 percent of the all-time high (1927) and over four times the all-time 
low (1932). Of the 17 principal companies, 11 paid dividends in 1935. 

1\llarket.-Sales of rough by the Diamond Trading Co. exceeded 
£6,000,000, a 55-percent increase over those of 1934. The market was 
broad as to the number of buyers and varieties of diamonds purchased 
and the sale of fine-quality stones increased markedly. 

The market for cut or polished diamonds was the best since 1929, 
but the cutters made little money a.s the market was oversupplied, 
particularly with small sizes. 
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India has been, perhaps, the most important buyer of diamonds in 
late years and, when the price of gold was raised, converted much of 
its store into fine gems. The United States increased its diamond 
imports by about 57 percent, and Hungary and Austria increased their 
purchases markedly. 

Fine cut stones of 1 carat or more were in demand throughout 
the year, indicating investment buying, in which, at one time or 
another in 1935, Americans, British, Hungarians, French, and Bel-
gians participated. . 

Imports.-The source of diamonds imported into the United States 
in 1935 follows: · 

Diamonds imported into the United States in 1935, by countries I 

Rough, or uncut Cut, but not set 

Country Value Value 

Carats Carats 
Total Per carat Total Per carat 

Albania ______________________________ -------------------------------- 33 $1,547 $46.88 
Australia_~--------------------------- ---------- ------------ ---------- 3 92 30.66 
Belgiw;n_____________________________ 36,383 $1,926,697 $52.96 234,429 11,032,946 47.06 
British Guiana_______________________ 505 7, 015 13.89 __________ ------------ ----------
Canada______________________________ 1, 019 29, 832 29.37 58 4, 019 69. 29 
Ecuador _____________________________ -------------------------------- 7 3, 500 500.00 
France_--------------~--------------- 1, 485 465,248 313. 30 1, 634 110, 800 67.81 

~!ire~~=---~~~~~~~===~~=~~~~~~~~=~==~= ========== ==~~===~==== :::=~~==== 14I 6, ~ ~: ~ 
Netherlands__________________________ 19, 058 789,383 41. 42 93,656 4, 319,912 46.13 
Switzerland __________________________ ---------- -----------·· ---------· 1 158 158.00 
UuionofSouthAfrica________________ 8,269 417,727 50.52 156 12,886 82.60 
United Kingdom_____________________ 12, 976 626,019 48. 24 489 46,297 94.67 

79, 695 4, 261' 921 53. 48 330, 617 15,538,902 47.00 

I Compiled from records of the Bureau of Foreign and Domestic Commerce. 

-T41'iff.s....~n April5,_193.5, Japa.n _reduced th~tariff on diamonds 
from 100 percent ad valorem to 5 percent ad valorem olli.ndustnal
stones and 10 percent on gem stones. In February 1936, Indian 
duties on diamonds were reduced from 25 to 10 percent. Italy, on 
the other hand, on February 16, 1935, increased the duty on precious 
stones from 3 to 6 percent and imports are strictly controlled. 

Gutting.-The struggle between Belgium, Holland, and Germany 
for supremacy in diamond cutting continued in 1935, but, of the 
three countries, only Germany improved its position. The master 
cutters made little profit, but there was more work in 1935 for the 
artisans and their wages were increased in the last half of the year. 
The cutting industry in the United States improved by perhaps 20 
percent, but that of France suffered greatly. 

Comparative hardness.-Charles E. Wooddell, research engineer 
of the Carborundum Co., presented a most valuable paper on the 
relative hardness of electric furnace products and natural abrasives 
before the October 1935 meeting of the Electrochemical Society. He 
found considerable difference in hardness between gem diamonds 
from different fields-carbonado softer than most diamonds and 
diamonds immeasurably harder than any artificial substance. As is 
well-known, he found the diamond much harder, compared with 
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ruby, than the single number in Mohs' scale would indicate. His 
table of comparative hardnesses by the abrading method follows: 

Scale: Scale: 
Corundum = 9 Quartz 7 
Diamond = 10 Corundum = 9 

South American brown bort_______________________ 10. 00 42. 4 
South American Ballas___________________________ 9. 99 42.0 
Belgian Congo yellow (cubic crystals)_______________ 9. 96 41.0 
Belgian Congo clear white (cubic crystals)___________ 9. 95 40. 7 
Belgian Congo gray opaque (cubic crystals)_________ 9. 89 38. 7 
South American carbonados_______________________ 9. 82 36.4 
Boron carbide___________________________________ 9. 32 19. 7 
Black silicon carbide_____________________________ 9. 15 14.0 
Green silicon carbide_____________________________ 9. 13 13.4 
Tungsten carbide {13 percent cobalt)_______________ 9. 09 12.0 
Fused alumina (3.14 percent Ti02)----------------- 9. 06 11.0 
Fused alumina "A" _______________________ ------- 9. 03 10. 0 
African crystal corundum_________________________ 9. 00 9. 0 
Rock-crystal quartz ________________________ -_____ 8. 94 7. 0 

World production.-World production of diamonds in 1935 was 
approximately 7,300,000 carats, worth about $30,000,000. Compared 
to 1934 this is an increase of about 32 percent in carats and 45 percent 
in value. The South African pipe mines washed only a little blue 
ground, and in consequence the alluvial mines of the world accounted 
for some 96 percent of the carats and 93 percent of the value. 

The following table gives, with the accuracy available statistics 
permit, world diamond production for the past 5 years: 

Production of diamonds by countries, 1931-35, in carats 

Country 1931 1932 1933 1934 1935 

South Africa: 
Mines __________ --------------------__ 1, 470, 376 307, 431 14, 149 9,414 274,316 
Alluvial------------------------------ 647,044 488,096 492,404 430,898 402,404 

1-------1·----1-----1-----11-----
1 2, 119, 155 1 798, 382 1 506,553 1 440,312 1 676,720 

Angola ___________________ --------------__ 351, 495 367, 334 373,623 452,963 482,000 
Brazil ___ ----------- __ ------------________ 80, 000 34, 000 2 30,000 2 30,000 50,000 
British Guiana_-------------------------- 63,479 61,780 48,569 44,569 45,000 

1,975, 450 3, 331,360 2 3, 500,000 
863,722 1, 142,268 2, 172,563 

Congo _______________________ -----------__ 3, 528, 200 3, 990, 069 
Gold Coast •------------------------------ 880,479 842,297 Sierra Leone ______________________________ ------------ 749 32,017 68,633 2 250,000 

2,674 4,126 2 125,000 
2 1,432 1,414 2 1, 714 

1,825 4,000 2 3, 500 

South-West Africa________________________ 71,532 17,944 

:flis~clitn!~U8•::::::::::::::::::::::::::: ;; ~8& ~: ~~~ 
1-------1·----1-----1-----'1-----

Grand totaL----------------------- 7, 105,730 6, 117,671 3, 835,865 

1 Includes a small quantity of diamonds recovered from re-treatment of tailings. 
2 Estimated. 
'Exports year ended Mar. 31. 

5, 519,645 7, 306,497 

• 1931-34 includes India, Borneo, New South Wales, and, in cetrain years, Rhodesia, Venezuela, French 
Equatorial Africa, and the United States (Arkansas and California); 1935, India, Borneo, Australia, French 
Equatorial Africa, and Nigeria. 

The increased production over that of 1934 came largely from the 
pipe mines of South Africa and from the alluvial mines of Sierra Leone, 
Gold Coast, South-West Africa, and Congo. Of the total production, 
about 60 percent was bort and only 40 percent suitable for the jewelry 
trade, and an unusually high percentage of this was too small to cut 
into stones of appreciable value. 

In addition to newly mined diamonds, a varying number of dia
monds appears on the market annually for resale. In 1935 the quantity 
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was relatively small, and these were sold at firm prices. In January 
a few Russian seconds were marketed. 

Industrial diamonds.-Sales of industrial diamonds exceeded those 
of 1934 by about 40 percent, partly due to the increased demand for 
war equipment. This brought about a shortage of good industrial 
diamonds, especially in 1-carat sizes, as the South African pipe mines, 
normally responsible for much of the supply, are shut down and the 
Brazilian carbonado production remains small. 

Imports of industrial diamonds into the United States during the 
past 8 years are given in the following table: 

Industrial diamonds imported into the United States, 1928-35 1 

Year Carats Value Value per Year Carats Value Value per 
carat carat 

1928.-------- 38,342 $2,756,895 $71.90 1932 _________ 163,704 $1.061,823 $6.48 
1929.-------- 46,901 4,060,577 86.58 1933 _________ 263,484 1, 263,156 4. 79 
1930.-------- 145,958 2, 756,630 18.89 1934. ________ 526,007 2,862, 349 5.44 
193L -------- 224,970 2,400,879 10.67 1935. ________ 954,589 4,293,611 4.50 

I Includes glaziers', engravers', and miners' diamonds; compiled from records of the Bureau of Foreign 
and Domestic Commerce. 

The dollar value of 1935 imports was 50 percent greater than those 
of 1934 and over 5 percent greater than those of the boom year-1929. 
The price per carat fell markedlyfrom1929 to 1935 due to the increased 
use of bort for drilling and in the past 3 years to larger imports of 
diamond dust for abrasive wheels. 

Perhaps a third more diamond drilling was done during 1935 than 
in 1934. Prospecting for gold, the chief use of the diamond drill for 
the past 5 years, was supplemented by search for deposits of base 
metals, due to the better market outlook for these metals. During 
the year further successful experiments were made in diamond drilling 
with "common industrial goods", a grade still cheaper than borts. 

-- l:n--eer-tainJnines_ drifting_is _b_eing__done .With.l!ght~_portable diamond 
drills rather than with percussion drills. The use of bondeadiamona 
wheels, described in this review last year, increased, as is indicated 
by the larger imports of crushing bort. 

OTHER GEM STONES 

The 1935 production of emerald, particularly that of good quality, 
was small because the Colombian mines were shut down. Cobra 
Emeralds, Ltd., Leydsdorp District, South Africa, apparently 
operated during 1935, and a Swiss company is reported to have 
reopened the Habachthal mine in Austria. 

In 1934 the Mogok ruby district in Burma showed renewed activity 
and produced 21,622 carats in addition to returns by local miners. 

In 1934 Kashmir produced 1,071,869 carats of sapphire, and the 
Anakie field in Queensland sold stones valued at £3,055. Many of the 
sapphires exported from Siam are produced in Cambodia; normal 
production is about 3,500 carats. 

In 1934 New South Wales produced opal valued at £3,283, largely 
from Lightning Ridge. Three districts in South Australia also 
produced opal. 

Czechoslovakia exported 110 kilos of garnet-decorated articles in 
1934, valued at 710,000 crowns. 
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Burma's 1934 jadeite production was normal-105 tons, worth 
presumably, about 3,500 rupees per ton. Jordansmuhl Nephrite 
Gesellschaft M. B. H., formed in 1933, quarries nephrite at Jordans
muhl, Silesia, which is sent to Idar to be cut. 

Government amber mines in Samland, Prussia, produce about 
1,350 troy pounds yearly. As export demand has diminished since the 
war German chemists are seeking commercial uses for substances 
derived from amber. In 1934 Burma produced 414 pounds of amber. 
Fifty tons of labradorite were quarried from Tabori Island, Labrador, 
last year. Brazil and Madagascar each produce annually somewhat 
over 400 pounds of rock crystal. In 1934 Brazil exported 307 contos 
worth of declared precious stones and in 1933 Madagascar exported 
stones valued at 300,000 francs. About 7 tons of tiger-eye (worth 
about £350) were shipped from Prieska, South Africa, in 1935. 

SYNTHETIC STONES 

"Igmerald", produced in 1935 by Doctor Jager and Doctor Espig, 
chemists of the I. G. Farbenindustrie at Bitterfeld, Germany, is, 
without doubt, a synthetic emerald but to date, at least, the product 
is made only in small hexagonal crystals, the value of which does not 
approach the cost of production. The specimens so far produced are 
reported to lack transparency and can be-differentiated readily from 
the gem. Synthetic beryl is said to have been made in France as 
early as 1884. The Bitterfeld plant makes a number of other syn
thetic gems used both as ornaments and as bearings for watches and 
meters. 

No striking developments in the synthetic production of ruby, 
sapphire, and spinel were announced during the year. They are 
produced in a wide suite of colors. In the spring of 1935 some 
"sharpshooters" in London attempted to pass a synthetic spinel as a 
synthetic diamond. 
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The jewelry industry throughout the world improved markedly in 
1936, but retail sales in the United States, estimated at $310,000,000, 
were only 58 percent of those in 1929. Prices advanced in the latter 
half of the year owing to the increase in prices of:fine gems and plati
num. Improved financial conditions stimulated sales of fine jewelry 
in 1936, which comprised a larger proportion of total sales than in 1935. 

If the demand for fine-colored stones continues, increased pro
duction will be necessary to avoid a shortage. During the year a 
number of exceptionally fine jewels were exhibited in the larger cities 
~hroughout the country, thereby increasing the interest of the public 
m gems. 

Fashions in jewels.-Women's gowns in 1936 were of fine fabrics 
and required real gems as well as other luxurious accessories. The 

. fashiQ:r:Lo,ble wQrld has bE:~_CQme_'.'j ~wel-mindgd..'.'.,__l:L11cl even with ~ort 
clothes, jewels are considered smart. For more than a year the use 
of gold has been increasing at the expense of platinum. Bracelets, 
clips, necklaces, and earrings have been particularly popular, the last 
frequently being clips covering the lobe of the ear. Jeweled flowers 
in the form of pins are both beautiful and e:xpensive. Diamond, 
emerald, sapphire, and ruby are of course the most desired of all 
gems; however, star sapphire and aquamarine are gaining in popularity, 
as are also, to a smaller extent, topaz, amethyst, and turquoise. 
Men continue to favor star sapphire, cat's-eye, and star ruby. 

Domestic production.-The search for precious stones intthetUnited 
States in 1936 was more actively pursued than in the past 5 or 6 years, 
and the total value of products probably approached $12,500. Lee 
F. Hand is reported to have produced 545 pounds of turquoise worth 
about $4,500 from the Snow Storm claim, Royston district, Nevada. 
The Mildred and Marguerite properties in the Crow Springs district and 
the Reik mine near Columbus, Nev., as well as properties in Mineral 
Park, Ariz., are also reported to have _produced turquoise. Some 10 
tons of moss and other agate were collected in Montana, and agate 
and jasper were produced in California. A considerable amount of 
agatized wood was recovered from private lands around the Petrified 
Forest National Monument, Ariz., and some 3,250 pounds of irides-

1435 
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cent obsidian was produced in Modoc County, Calif. About 800 
pounds of rose quartz of gem quality was mined in the Black Hills 
of South Dakota. Walter W. Bradley reports that a diamond 
weighing %carat was recovered in Butte County, Calif. In addition, 
the following gem stones were produced during the year: Ruby 
(Tiger, Ga.); sapphire (Macon County, Ga., and Montana); aqua
marine (Park County, Colo.); opal (Nevada and San Bernardino 
County, Calif.); topaz (Thomas Range, Juab County, Utah, and 
Fresno County, Calif.), and blue topaz (Teller and Park Counties, 
Colo.); garnet (Fresno County, Calif., Emerald Creek 12 miles south
west of Fernwood, Idaho; Thomas Range, Juab County, Utah; 
Montana; Colorado; Black Hills, South Dakota, and North Carolina 
(rhodolite)); zircon (Fresno County, Calif.); prase opal (Sonoma 
County, Calif.); amazonite (Florissant district, Colorado); amethyst 
(Lorimer County, Colo.); and rock crystal (Arkansas). 

Imports.-According to the Bureau of Foreign and Domestic Com
merce imports of precious and imitation stones into the United States 
in 1936 totaled $38,146,113, an increase of 38 percent over 1935. De
tails are shown in the following tabulation: 
Diamonds: 

Rough, uncut, duty free _______________________ _ 
Cut, but not set, dutiable _____________________ _ 
Glaziers', engravers', and miners', not set, free ___ _ 

Pearls, not strung or set, dutiable __________________ _ 
Other precious stones: 

Rough, uncut, free ____________________________ _ 
Cut, but not set, dutiable _____________________ _ 

Imitation, except opaque, dutiable __________________ _ 
Imitation, opaque, including imitation pearls, dutiable_ 
Marcasites, dutiable ______________________________ _ 

DIAMOND 

Carats 

97,677 
445,610 

1,166,094 

Value 

$6,230,902 
22,707,703 
4,328,603 

743, 738 

. 86,490 
2,342,358 
1,634, 843 

38, 708 
32,768 

With the United States and other countries again purchasing sub
stantial quantities of stones, the diamond industry improved beyond 
expectations in 1936; virtually all indicators of the industry showed 
gains of 25 to 45 percent over 1935. The improvement was due 
largely to the better world industrial outlook and to a marked increase 
in demand for industrial stones, as industry now absorbs many stones 
that 20 years ago would have been cut as jewels. Speculation and 
investment buying were smaller factors in the increase. N otwith
standing a small increase in production, stocks of rough diamonds 
decreased markedly. Stocks of polished goods were also low. Prices 
of both rough and cut diamonds advanced during 1936. 

Share dealings.-Trading in shares of diamond-mining companies 
was active, especially in the second half of 1936. Six representative 
stocks advanced an average of 86 percent during the year. At the 
end of the year they were 65 percent of their high (1927) and 650 
percent of their low (1932). Of the 15 more important stocks, 11 paid 
dividends. 

Market.-The value of sales of rough diamonds by the Diamond 
Trading Co. was about £8,500,000 in 1936, a 36-percent gain over 
1935. The market was broad; purchasers came from all parts of 
the world, and all types of stones were sold. Good-quality large 
stones were scarce at the end of the year. 
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The market for polished stones was animated, and in the last half 

of 1936 even the cutters of small diamonds were making reasonable 
profits. India and the United States were the principal buyers, 
while Japan's 1936 purchases were more than tenfold those of 1934. 

Investment buying of fine stones of more than 1 carat was world
wide; the Continent .was a particularly large purchaser. 

Outting.-The status of the diamond-cutting industry improved 
markedly in 1936, and the cutting centers of Belgimn, Holland, and 
Germany showed a more conciliatory attitude toward one another. 
Better prices permitted the masters to make profits, employment in
creased, and the men enjoyed better wages and shorter hours. At the 
end of the year about 310 cutters were employed in the United States. 

lmports.-Diamond imports into the United States in 1936, by 
countries, were as follows: 

Diamonds imported into the United States in 1936, by countries I 

Rough, or uncut Cut, but not set 

Country Value Value 
Carats Carats 

Total Per carat Total Per carat 

Africa, British: 
UnionofSouth___________ 4,417 $310,975 $70.40 266 $30,815 $115.85 
Other British_____________ 65 7,030 108.15 ------------ ------------ ------------

~~~iE~===================== 47, m 3, o~i: ~~~ ~: ~~ ----~~~:~~~- -~~:~~~:~~~- -------~~~~~ 
British Malaya.-------------- ------------ -----·------ ------------ 13 943 72. 54 
Canada_______________________ 418 27,608 66.05 364 25, 790 70.85 
Czechoalovakia _______________ ------------ -------·---- ------------ 165 10,990 66.61 
Finland _______________________ ------------ ------------ ------------ 1 60 60.00 
France________________________ 79 2, 398 30.35 3, 619 244,769 67.63 
Germany_-------------------- __________ -- ------------ ---------- __ 97 5, 430 55. 98 
Hungary ••••.................. ------------ -·-·-------- ------------ 177 9, 047 51.11 
Japan_________________________ 70 5,430 77.57 ------------ --------···· -----······-
Mexicc. __ ------------ ______ ._ _ 132 9, 022 68. 35 ------------ __ ---------- ------------
Netherlands .. ---------------· 23, 245 1, 376,986 59.24 109,349 5, 627, 199 51.46 
Switzerland--------------------------------·---·-----·-·---------- -~~----,-, 3,_743 _374.30 

----·--uuit<J<i1Cingdom. ------------ ~1, 00<1 ~701· 64.117 ,, v~• 1 ~64, 9J9 8T.1!0 

97, 677 6, 230, 902 63.79 445, 610 22, 707, 703 &1.96 

I Compiled from records of the Bureau of Foreign and Domestic Commerce. 

Taxes and tarijfs.-On June 22, 1936, the tO-percent excise tax on 
sales of jewelry items valued at more than $25 was repealed. In 
September Italy placed a "temporary" duty of 20 percent on diamond 
imports. 

World production.-World production of diamonds in 1936 approx
imated 8,296,900 carats (1.829 tons) worth about $35,600,000. Com
pared to 1935 this is an increase of about 9 percent in quantity and 
14 percent in value. As the South African pipe mines operated only 
on a small scale, the alluvial mines accounted for some 96 percent of 
the carats and 86 percent of the value. 

The following table gives, as accurately as available statistics 
permit, world diamond production for the past 5 years: 



1438 MINERALS YEARBOOK, 1937 

World production of diamonds, 1932-36, by countries, in carats 

Country 1932 1933 1934 1935 

Africa: 
Angola________________________________ 367,334 373,623 452,963 481,615 
Belgian Congo________________________ 3,990,069 1,975,450 3,331,360 3,812,023 
French Africa _________________________ ------------ ------------ ------------ ------------
Gold Coast •---- ---------------------- 842,297 863,722 1,142, 268 2,'172, 563 
Sierra Leone__________________________ 749 32,017 68,633 1250,000 
South-WestAfrica____________________ 17,944 2,674 4,126 128,464 
Tanganyika___________________________ 1, 391 1, 432 1, 414 1, 415 

Union of South Africa: 
Mines __________ ------------------- 307,431 14,149 9,414 274,317 
AlluviaL----- _____________________ 488,096 492,404 430,898 402,405 

Brw:Jl_ ------ _____ --~ ---- _ --- ______________ 
• 798,382. 506,553 440,312 . 676,722 

34,000 130,000 130,000 100,000 
British Guiana ________________ -------- ____ 61,780 48,569 44,569 46,564 
Mlscellaneous •---------------------------- 3, 725 1,825 4,000 3,500 

6,117,671 3,835,865 5,519,645 7,622,866 

1 EstinlBted. 
• Exports year ended Mar. 31. 
• Exports. 

1936 

. 580,000 
l4,800,000 

113,000 
1,489,410 
I 450,000 

184,873 
• 2,700 

339,718 
284,204 

623,922 
1100;000 
147,000 

6,000 

8,296,905 

• Includes a small quantity of diamonds recovered from re-treatment of tailings. 
• 193:H!4, includes Borneo, India, New South Wales, and, in certain years, French Equatorial Africa, 

Rhodesia, United States (Arkansas and California), and Venezuela; 1935, Australia, Borneo, French West 
Africa, India, Nigeria, and Venezuela; 1936, Borneo, India, Nigeria, Rhodesia, and Venezuela. 

The increase in production in 1936 came from the pipe mines of 
South Africa and the alluvial mines of the Belgian Congo, Angola, and 
Sierra Leone, that is, from mines administered by interests closely 
allied to the Diamond Corporation. The Central African field 
(Belgian Congo-Angola), which for 6 years has been the largest 
producer by weight, in 1936 for the first time surpassed South Africa 
in value of production as well. French Africa made its initial appear
ance as a producer of some importance, whereas the production of the 
South African alluvial fields continued to decrease. Less than 40 per
cent of the total production was of gem quality; the increase was in 
industrial stones. 

Industrial diamonds.-The rapid development of the use of hard 
alloys in industry in general and particularly in armaments programs 
has caused a great expansion in the use of abrasive diamonds. The 
United States, Great Britain, Germany, and Russia are the principal 
consumers. The chief use is trueing abrasive wheels, but diamond 
drills, diamond dies, wheels in which diamond or diamond dust are 
bonded in either bakelite or metal, diamond-set tools, diamond
bonded tools, and many other uses are also important. Some years 
ago bort largely supplanted carbonado in most drilling, but recently 
both types of diamonds have been set in some bits. Some bitmakers 
are now molding bits, the diamonds being "set" in molten metal. The 
use of "common goods" (cheaper than bort) in diamond drilling is 
increasing. Experiments continue to supplant rock drills with dia
mond drills in driving drifts, and diamond drills are used in stoping 
at the Noranda mine. On the Rand experiments are being conducted 
with a diamond-impregnated wheel built on the principle of a coal 
cutter, with which the "banket" is sliced. 

It should be emphasized that 50 to 60 percent of a normal year's 
production of abrasive diamonds is destroyed in use in various indus
tries. 
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The trade obtains industrial diamonds from three principal sources: 

(1) Direct from the Diamond Trading Co. or its affiliates; (2) from 
that part of cutters' and brokers' purchases from the company not 
suitable for gem stones or too "knotty" to cut easily; and (3) from 
"outside" sources, notably the Brazilian carbonado production. At 
present the Diamond Trading Co. is a more important source of 
industrial stones than formerly due to two factors: First, many stones 
once used in low-priced jewelry are now used industrially; and, second, 
carbonados now make up a smaller part of the total supply of indus
trial diamonds than a decade ago. Bahia's exports of carbonados in 
1935 approximated 21,000 carats valued at $630,000 (in 1934, about 
14,200 carats valued at $300,000). 

Because of the greatly increased demand and the fact that most of 
the South African pipe mines have been shut down and that the 
Brazilian carbonado production has been subnormal, there has already 
been a shor~age in ~upply of .certain. typ~s of industrial st~nes. As a 
result of this scarcity some mdustnal diamonds were selling at pre
depression prices in 1936. Large industrial stones (over 2 carats) 
were, however, somewhat cheaper than in 1929, and carbonado was 
much cheaper. The price of crushingbort, notwithstanding increased 
use, remained steady. 

·Imports of industrial diamonds into the United States during the 
past 5 years are as follows: · 

Industrial diamonds (glaziers', engravers', and miners') imported into the United 
· States, 1932-36 1 . 

Value Value 

y~ Carats y~ Carats 
Total Pet carat Total Per carat 

1932 _____ . _____ 163,704 $1,061,823 $6.49 1935 __________ 954,589 $4,293,611 $4.50 
1933__ ________ 263,484 1, 263,156 4. 79 1936 __________ 1, 165,894 4, 328,429 3. 71 
1934-- ·------- 526,007 2, 862,349 5.44 

I Compiled from rerQrds of the Bureau of Foreign and Domestic Commerce. 

EMERALD, RUBY, AND SAPPHIRE 

The Colombian Government abandoned the Muzo emerald mine 
about 5 years ago and in 1932 opened a new mine 3 miles distant. 
For the past 3 years the average annual production is said to have been 
about 400,000 carats worth 400,000 pesos. Some 300 workmen and 
a guard of 60 to 100 soldiers are employed. A few emeralds are 
recovered from the beryl pegmatites and ·surrounding schists near 
Gravelotte, northeastern Transvaal. Sales in 1935 were 148,451 carats 
worth £10,756. 

Burma increased its ruby production considerably in 1935. The 
total output was 105,484 carats worth 114,063 rupees (in 1934, 21,622 
carats); 2,431 carats of sapphires and 6,687 carats of spinels were 
produced as byproducts. 

The Padar district of Kashmir, where operations at the sapphire 
mines were resumed in 1933, produced about 800,000 carats in 1935 
compared with 1,075,000 carats in 1934. The total Indian output in 

.1935 was 904,571 carats. Ceylon's production of :precious stones 
(l~ely sapphire) is apparently increasing; some estimates place it 

. as high as Rs.2,000,000 in 1935. The Ratnapura, Matara, and Kandy 
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districts were especially active. Sapphire and beryl were recently 
discovered in abundance in the last two districts named. For some 
years the American Gem Mining Syndicate has operated its mine 
near Philipsburg, Mont., for industrial sapphires only. Production 
in 1936 was 17,200 ounces worth about $25,000. Sapphire was the 
only gem produced in Queensland in 1935, and sales totaled £1,804 
15s. compared with £3,055 in 1934. The mine is at Sapphire. The 
Belgian Congo sapphire mines of the Miniere des Grands Lacs have 
not been worked for several years. 

LESSER GEMS 

In 1935 Prussia produced 102,489 kilos of amber and purchased 
9,484 kilos from small producers (in 1934, 107,026 and 9,165 kilos, 
respectively); 22,900 kilos valued at 258,000 RM were exported in 
1935, or the highest exports since 1931. Most of the amber output 
was used industrially. In 1935 Burma produced 18.57 cwt. of amber 
valued by the Government at $777 and 1,264.75 cwt. of jadeite valued 
at $71,465. Meerschaum mining at Eskisehir, Asia Minor, has been 
encouraged by the Eti-Bank in connection with the Turkish 5-year 
plan. In pre-war days about 280 metric tons a year were exported, 
but less than 28 tons were shipped in 1935. Ninety percent of the 
output is exported. In 1935, 9,000 pounds of tiger-eye were exported 
from South Africa. The lighter-colored varieties occur in slabs 9 to 
12 inches long, but the darker-colored only in smaller pieces. Brazil 
produces six types of quartz, of which 90 percent comes from Minas 
Geraes, and exports of rock crystal have averaged 5 tons yearly for 
the past 7 years. The United States and Japan are the principal 
consumers. In 1935, 230,862 kilograms valued at 998,701 paper 
milreis were exported. Madagascar continues to export much low
priced gem material to France, Japan, theN etherlands, Great Britain, 
and Czechoslovakia. In addition to 20,000 ·carats of precious stones 
about 1~ tons of garnet, amethyst, beryl, optical rock crystal, rose 
quartz, and chalcedony were exported in 1935. South-West Africa 
in 1935 exported gems other than diamonds valued at £1,818 to 
Germany. The mandated area is a source of aquamarine and helio
dore, red and green tourmaline, topaz, and almandine garnet. 
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The jewelry industry throughout the world improved markedly 
in 1937 due to relatively large sales in the first 9 months of the year. 
In the United States retail sales by jewelry stores, estimated by the 
United States Bureau of Foreign and Domestic Commerce at about 
$310,764,000, were approximately 60 percent of those in 1929. Com
pared with 1936, the increase was 10.2 percent. Diamonds, watches, 
and silverware led in the recovery. Some stores felt the recession as 
early as late August, and the Christmas trade was on the whole 
slightly less than that of 1936. The sale of more expensive items 
was particularly affected. A bright spot is the relatively small stock 
held by both wholesalers and retailers. 

Fashion in jewels.-Women are again using jewelry lavishly, wearing 
gold, alone or set with gems, by day and platinum, set with fine stones, 
by night. Designs are influenced by a legion of periods, places, 
events, and geometric shapes; the results are usually delicate and a 
tribute to supercraftsmanship, although in some instances heavy and 
barbaric with crude, hard color effects. Heirlooms of the sixties and 
nineties are again being worn. Bracelets, necklaces, and hair orna
ments are exceedingly popular, and the last two in many instances 
can be broken down into clips, bracelets, and brooches. Clips, ear
rings, rings, and jeweled flowers continue in favor. The jewelry of 
the present day is marked by variety of color due to the greater use of 
colored stones and by the widespread use of small diamonds set pave. 
This in part explains the remarkably strong market for small cut 
diamonds. The finer gems-diamond, ruby, sapphire, emerald, and 
pearl-are of course particularly popular; but topaz is gaining favor, 
and occasionally aquamarine, amethyst, moonstone, turquoise, and 
other gem stones are used. Men continue to favor star sapphire, 
cat's-eye, star ruby, and crystal. 

Domestic production.-Domestic production of precious stones 
reached a peak in 1909, when gem stones valued at $534,280 were 
produced; thereafter the industry dwindled until in 1934 the value of 
the production was probably only about $3,000. Since then it has 
gradually increased, and the 1937 output is estimated to have been 
worth about $32,000; as the production is by partnerships and indi
viduals exact figures are not available. 

Turquoise represents well over half, and Nevada is the principal 
producer according to a letter from Mr. W. 0. Vanderburg. The 
American Gem Co. leased the property of the Copper Canyon Mining 
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Co. 8 miles south of Battle Mountain and produced 424 pounds of 
turquoise. Lee F. Hand and the American Gem Co. produced 300 
pounds of turquoise from the Lone Mountain Mine 20 miles west of 
Tonopah. Part of this was "spider-web matrix." Hand also pro
duced 200 pounds from the Montezuma mine, Royston district. 
Joseph Norman and Rudolph Rundberg produced 50 pounds from a 
new prospect 17 miles north of Austin. In Colorado, the Hall mine 
near Villa Grove employed three to five men and produced consider
able turquoise. A little turquoise was also produced in Arizona. 
The gem stone is cut in Gallup, Santa Fe, T aos, and Albuquerque 
N. Mex., and in California cities. A number of tons of moss agat~ 
were gathered in the Yellowstone Valley, southeastern Montana, and 
relatively large quantities of various kinds of agates in central Oregon. 
Scott's Rose Quartz Co., Custer, S. Dak., produced 377 pounds of 
rose quartz of gem grade, besides some 35 tons of poorer material. 
Maine produced tourmaline, agates and jaspers, aquamarine, ame
thyst, and rose quartz. 

Among the other gem stones produced in the United States in 1937 
were emerald matrix (Mitchell County, N. C.); rhodolite (Macon 
County, N. C.) and other garnets (Custer, Chaffee, and Jefferson 
Count1es, Colo.); aquamarine (North Carolina and Park County, 
Colo.); topaz (Teller and Park Counties, Colo.); amazonstone (Teller 
County, Colo.); rock crystal (Arkansas); agatized wood (Arizona); 
and amethyst (Larimer County, Colo.). A new deposit of fine ame
thyst was discovered in 1937 in Coos County, N.H. 

Lapidary work is becoming a relatively popular fad, particularly in 
the Northwest. Beach pebbles, agates, and various other attractive 
minerals are eagerly sought as materials to be cut. 

Alabaster (fine-grained gypsum) has been produced in some quan
tity by the Rocky Mountain Alabaster Co., Fort Collins, Colo., and 
is manufactured into lamps, vases, book ends, and other novelties. 

The American Gem Mining Syndicate, Philipsburg, Mont., pro
duced 21,469 ounces of sapphires, valued at about $35,000 which are 
used industrially. 

Imports.-According to the Bureau of Foreign and Domestic 
Commerce imports of precious and imitation stones (exclusive of 
diamond bort and dust) into the United States in 1937 totaled 
$50,493,585, an increase of 32 percent over 1936. Details are shown 
in the following tabulation: 
Diamonds: 

Rough, uncut, duty free ______ ______ ___ _______ __ _ 
Cut, but not set, dutiable _______ ________________ _ 
Glaziers', engravers', and miners', not set, free ______ _ 

Pearls, not strung or set, dutiable __ ___ ____ ___ _____ - _- -
Other precious stones: Rough, uncut, free ______ _______ ____ ___________ _ _ 

Cut, but not set, dutiable __ ________ ____________ _ _ 
Imitation, except opaque, dutiable ___ ---- - ----- - - - - - - -
Imitation, opaque, including imitation pearls, dutiable_--
Marcasites, dutiable _____ ______ __________________ _ - -

DIAMOND 

Carat. Value 
97,219$7,729,663 

517,677 29,860,396 
1,885, 970 6,542,365 
------- -- 1, 104, 580 

180, 433 
3,019, 713 
1,985,374 

25,400 
45,661 

Until September 1937 the diamond industry continued the improye
ment that had been uninterrupted since 1932, and notwithstandmg 
the subsequent recession virtually all indices showed gains of 7 to 49 
percent over those for 1936. The improvement was due to better 
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world financial conditions early in the year, to the increasing demand 
for industrial stones and for small gem stones in pave jewelry, and to 
investment buying. Despite a small increase in production, stocks of 
rough diamonds decreased, and stocks of polished goods are not high. 
Prices of both rough and cut diamonds advanced during 1937. 

Share dealings.-The shares of diamond-mining companies had a 
broad and active market during 1937. They had advanced in value 
about 25 percent by February 24 , then slumped, by August 5 reached 
the year's high, again fell off, and ended the year with a loss of 16 
percent. At the end of the year stocks were 53% percent of their high 
(1927) and 541 percent of their low (1932). Of the 15 more im
portant s tocks, 13 paid dividends. 

Market.- The Diamond Trading Co. sold rough diamonds to the 
value of £9,151,205, a ~ain of 7 percent over 1936 sales. Sales totaling 
£12,000,000 charactenze markedly prosperous years. The demand 
was broad, and good-quality large stones were scarce. 

The market for polished stones was broad at higher prices and from 
January to March was almost of boom proportions. The United 
States, Argentina, and India were large purchasers, and the trade 
improved in Great Britain, Austria, Hungary, and Canada. 

Investment buying of fine stones was particularly active after 
September, France being one of the larger buyers. 

Outting.- The diamond-cutting industry improved in 1937, although 
prosperity in the first half of the year was largely offset by poor 
business thereafter. Wages increased, as did the yearly average of 
employment. The International Commission of Commerce of the 
Diamond Industry, an association of European brokers, cutters, and 
distributors formed in 1937, is rationalizing the cutting and retail 
branches of the industry. 

Imports.-Diamond imports into the United States in 1937 by 
countries were as follows: 

Diamonds imported into the United States in 1987, by countries I 

[Exclusive of industrial d iamonds] 

Rough, or u ncut Cut, but not set 

Country Value Value 

Carats Carats 
T otal Per carat Total P er carat 

Africa, Brit ish: 
Union or South •. ·-------- 14, 044 $966, 573 $68. 82 I, 510 $115, 992 $76.82 
Other British_____________ I, 142 74,067 64. 86 ------------ ----- ------- ------------

Delgium_ _____________________ 27, 32! · 2, 247,871 82. 28 391,058 21,846, 259 55.86 
BraziL---- ------------------- ------------ - ------ - ---- ------------ 2 75 37. 50 
Canada ••• -------------------- ----------- - ------------ ------------ 7 985 140. 71 
Costa Hica. ------------------ ------------ --------- --- ---- -------- ~ 455 227. 50 
Czechoslovak ia. ____________ __ ------------------- ----- ------------ 105 !4, 062 133.92 
France •• ---------- ----------- 741 43, 134 ss. ~I 3, 437 305,865 118. 99 
O cr many-------- ------------- ---- -------- ------------ --- --------- 38 I, 71S 45. 13 
Italy _________ __ _____________ __ ------------ ----- -- ----- ------------ 6 370 61.67 

~~~~~ ::::: : :::::::::::::::: : : :::::::::: ::::: ::::::: :::::::: :::: 1,1~~ ~: ~ ~~: ~~ 
Netherlands----------- ------- 2'2, 912 I, 718. 999 74.93 117,097 7, 070,255 60.38 
Switzerland . • - -- ------ - ----- ------------- ----- -- --------------- -- 320 1M, 582 58. 07 
United Kingdom •. ----------- 31,029 2, 679, 0!9 86.34 2, 922 425,872 H5. 75 

97, 219 7, 729, 663 79. 51 517, 677 29, 860, 396 57. 68 

' Complied from records or the Bureau or Foreign and Domestic Commerce. 



1294 MINERALS YEARBOOK, 19 3 8 

Taxes and tari.ffs.-International tariffs, difficulties of exchange 
an~. taxes ~ontinue t<? restrict the _growth of the industry. Italy: 
Bntish India, and Bahia reduced duties; Peru and Germany increased 
them, and Japan prohibited the importation of all jewelry. 

World production.-World production of diamonds (gem and in
dustrial) in 1937 approximated 9,016,250 carats (1.988 tons), worth 
about $43,475,000. Compared with 1936, this is an increase of almost 
9 percent by weight and of over 22 percent in value. As only 
Dutoitspan and Bulfontein of the South African pipe mines operated 
the alluvial mines produced 91 percent of the carats but only 6S 
percent of the value. The British Empire produced 37 percent by 
weight and 68 percent by value of the output. Of the total produc
tion, only about one-third was of gem quality. 

The following table gives, as accurately as available statistics 
permit, world diamond production for the past 5 years: 

World production of diamonds, 1933-37, by countries, in carats 

[Including Industrial d iamond s) 

Country 

Africa: 
Angola._- ----------- ---·-- -- ----------Belgian Congo _____ ____________________ 
French Africa. __ ---- ---------------- __ 
Gold Coast. _______________ -----------_ 
Sierra Leone . •. __ __ ____ ____ -- ------ •. •. 
South-West Africa . •. ------------------Tanganyika. __________ _________ __ _____ 

Union of Sou th Africa: 
Mines.---- _________ _______ .----- __ 
AlluviaL ______ ____________________ 

Total, Union of Sou th Africa ___ _ 
BraziL ___ ----- ------ __ ---- ________ __ ______ 
British Guiana. --·-- ----------------------
Other countries '- ___ __ ---- -------- ------- -

' Included under "Other countries." 
• Estimate. 
3 Exports. 

1933 

373, 624 
2, 256, 771 

(l) 
803,985 
32,017 
2,374 
1,432 

14,149 
492,404 

• 506,553 
34,000 
48,569 
3, 500 

4, 063,000 

1934 1935 1936 

452,963 481,615 577,531 
1, 450,203 3, 758,620 4, 634,266 

------------ (l) 7, 050 
2, 391, 609 1, 145,828 1, 175, 399 

68,633 295,483 616,200 
4, 126 128,464 184,917 
1, 155 1,446 2, 704 

9, 414 274,317 339,719 
430,899 402,405 284,204 

440, 313 676,722 623,923 
42, 500 39,100 136,462 
44,821 
4,000 

47,785 
5, 500 

42,478 
6,000 

4. 900, ooo I 6, 581, 000 8, 007,000 

1937 

626,000 
4, 904,000 

125,600 
1j 170,000 

913,000 
I 190,000 

• 3, 230 

820, 284 
207, 359 

• 1, 030, 434 
1100,000 

35,038 
6,000 

9,003,000 

• Includes a small quantity of diamonds recovered from re-treatment of tailings. 
• 1933: Netherland India (Borneo), India, Australia (New South Wales), French Equat orial Africa, and 

Venezuela; 1934: Netherland India (Borneo) , India, Australia (New South Wales), Rhodesia Nigeria! 
United States (California), and Venezuela; 1935: Netherland Ind ia (Borneo), l ndia._Fren ch Equatoria 
Africa, Nigeria, and Venezuela; 1936: Netherland India (Borneo), India, Rhodesia, united States (Cali· 
Cornia) , and Venezuela; 1937: Netherland India (Borneo), India, Australia (New South Wales), Liberia, 
Venezuela, and Rhodesia. 

The increase in production in 1937 came from the pipe mines of 
South Africa and the alluvial mines of Sierra Leone, offset in part by 
decreases in output of the alluvial mines of the Gold Coast and of 
South Africa. The increase was made by mines operated by interests 
closely allied to the Diamond Corporation. The Central African field 
(Belg1an Congo-Angola) for the past 7 years has been the largest ~ro
ducer by weight but in 1937 lost first place in value to South Afru:a. 
The Sierra Leone deposits, discovered in January 1930 by the Colomal 
Geological Survey officers, Major Junner and J. D. Pollett, are the 
most important found since those of South-West Africa in 1908. 
The Sierra Leone production of stones of well-diversified s~zes and 
qualities is growing rapidly. While the mother rock of these dtamonds 
is unknown, the variety m character of the diamonds suggests more 
than one original source. 
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Industrial diamonds.-Rapid development of the use of hard alloys 
in general industry, particularly in the armament trade, made 1937 a 
record year in the use of industrial diamonds. The United States, 
Great Britain, Germany, Canada, and R ussia are the principal con
sumers. Over two-thirds of the world diamond output by weight is 
used by industry. The chief use is truing abrasive wheels, but 
diamond drills, diamond dies, wheels, and tools impregnated with 
diamonds or diamond dust (bonded in an artificial plastic or set in 
powdered metal under heat and pressure), diamond-set tools, and 
many other uses are also important. The modern automobile factory , 
the airplane plant, and glass works in particular would be badly 
crippled were it not for industrial diamonds. 

It should be emphasized that, unlike the gem stones, which last for 
all time, a diamond that enters industry is eventually destroyed. 

I n 1937, the market for industrial stones was strong and broad with 
an actual scarcity of the better qualities, forcing use of the poorer 
grades in certain trades. Prices were firm, with an upward tendency. 

The importance of the diamond drill is indicated by the fact that 
in 1936, 402 miles of holes were drilled in Canada alone. A diamond
drill hole on the Rand has been carried to a depth of almost 2 miles 
(10,035 feet) . Some years ago bort largely supplanted carbonado in 
most drilling. Experiments continue with the object of supplanting 
percussion drills with diamond drills in underground mining. 

Bahia (Brazil) exports of carbonado or black diamonds in 1936 were 
12,867.97 carats (1935, 21,033.65 carats worth about $630,000). 

Imports of industrial diamonds (exclusive of bort and dust) into 
the United States during the past 5 years were as follows: 

Industrial diamonds (glaziers', engravers', and miners') imported into the United 
S tates, 1933-37 1 

Value Value 
Year Carats Year Carats 

Total Per carat Total Per carat 

- --
1933 ___ __ __ ___ ____ 263,484 $1,263, 156 $4.79 1936 ___________ ___ 

1, 166, 094 1 $4, 328, 603 $3.71 
1934.------- ------ 526,007 2,862, 349 5. 44 1937__ __________ __ 1, 885, 970 6, 542, 365 3. 47 
1935 _____ __ - - --- -- 954, 589 4, 293,611 4. 50 

t Compiled from records of the Bureau of Foreign and Domestic Commerce . 

EMERALD, RUBY, AND SAPPHIRE 

If fashion continues its present lavish use of colored stones in jewelry, 
increased production will ba necessary to avoid a shortage. At 
present much of the supply comes from old jewelry. Barring a world 
financial cataclysm, prices must rise. 

The Colombian Government emerald mines were closed in 1937 or 
at best operated on a very small scale. Leasers started operations at 
the Chivor Emerald Mines about November 1, 1937. The R ussian 
emerald mines at Murzinka in the Urals were worked on a small scale. 
One report is that recent production has ranged from $175,000 to 
$300,000 per year. South Africa continues to produce beryl, some 
little of which is emerald of mediocre quality. Reported values were 
£10,756 in 1935 and £6,082 in 1936. Emeralds were discovered in 
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1937 on the farm, Willie No. 481, Leydsdorp district, Transvaal near 
an old emerald mine. Most beryl of the pegmatite intrusive u;. bio
tite schist is pale-green, but the color is deeper near the contact. 
Much of the material is badly flawed. A small shipment has been 
made to India. Late in 1937, the Habachtal emerald mine in the 
Salzburg Mountains was reopened on a small scale. Emeralds are 
reported in gravels at Fazenda das Lages, Itaberahy district, Goyaz 
Brazil. ' 

In 1936, for the second consecutive year, Burma increased its ruby 
production (155,381 carats in 1936 compared to 105,484 carats in 
1935). Because of restricted exports of jade to China due to the war, 
Burmese jade miners in the fall of 1937 petitioned the Government to 
be permitted to reopen the ruby mines of the Nanyaseik stone tract, 
first opened about 1890 but never extensively operated. 

The figures for the 1936 production of sapphires in Kashmir and of 
sapphires and spinels in Burma is not given. The Anakiefield, 
Queensland, produced in 1936 corundum gems worth £2,030. The 
producing areas were Sapphire, Rubyvale, and Willows. Prior to the 
World War exports, largely to Germany, reached £60,000 to £70,000 
annually. 

The Ceylon gem industry is prosperous, mining in the Sabaraga
muwa Province being particularly active. The Government has 
appointed a special committee to study the cutting and marketing of 
the local gems. The price of star sapphires and star rubies (the latter 
are rare) doubled in the first half of the year, and that of gem sap
phires has improved. The demand for cat's-eye is more moderate. 
Burma buys from Ceylon considerable white sapphire, cat's-eye, and 
opal. The latter is imported from Australia, cut, and exported widely 
even to Australia, where cutting facilities are limited. 

LESSER GEMS 

In 1936, Lightning Ridge and Grawin, New South Wales, produced 
opals valued at some £6,000, an improvement over 1935. The 
Queensland opal industry is practically extinct. A little was pro
duced at Sheep Station Creek, and some prospecting was done at 
Toompine and at Mount Margaret. 

Report of the discovery of an important alluvial deposit of zircon 
at Nizhne Saldinsk comes from Russia. 

Burma produced 1,671 hundredweight of jadeite in 1936 against 
1,265 hundredweight in the previous year. Export of the stone to 
China is encountering difficulties, and jade miners are turning to 
ruby mining. Preparations to work the nephrite deposit near Jor
dansmuehl, Silesia, are completed, and regular mining ha.s doubtless 
started. 

The United States imported from Bahia, Brazil, 8~~ tons of r<!ck 
crystal in 1936: in the first 8 months of 1937 the exports to Amenea 
were much less but were offset by larger exports of somewhat poorer 
material to Europe. Prices range from $3 a pound for fine l~rge 
crystals to 4 cents a pound for small water-clear crystals for fusmg. 
The demand for Brazilian citrine is good. 

Soviet geologists report the discovery of crystal-lined caves on the 
upper Maidanal, South Kilzakhstan Province. 
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Prussia produced 332 metric tons of amber in 1936 (112 tons, 1935). 
Much of this is used industrially. In 1934, Rumania produced 24 
kilos of amber; figures for 1935 and 1936 are not yet available. 

Thanks to loans by the Eti-Bank, the meerschaum industry at 
Eskisehir, Turkey, is reviving. Production in 1936 was 621 metric 
tons. 

Madagascar exported 4,804 grams of fine stones in 1936, 220 kilos 
of amethyst, and almost 100 tons of industrial stones. 

In 1936, South-West Africa sold, largely to Germany, aquamarine, 
tourmaline, and rose quartz valued at £3,993. Sales in 1937 were 
at about the 1936 rate and also included chalcedony. 
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Retail sales of jewelry in 1938 totaled about $276,000,000, or 11.5 
percent below the 1937 sales ($312,000,000) and slightly below those of 
1936 ($280,000,000). Diamond rings, watches, and gold jewelry were 
the principal sales items. January was a fair month, February and 
March were poor, and May and June were better; July witnessed a 
slump from which a slight Improvement was noted each month until 
the usual marked increase in December (sales in that month usually 
make up 25 percent of the year's sales). Although the Christmas sales 
of 1938 were almost as good as those of 1937, it was disappointing that 
no one of the later months of 1938 exceeded those of 1937 when, it will 
be remembered, trade was poor. The wholesalers' jewelry sales, in 
comparison, were 27 to 29 percent lower than those of 1937; conse
quently retailers' stocks at the end of 1938 were smaller than at the 
end of 1937. The demand for popular-price articles was better than 
for items in the higher price brackets, and the sales of costume jewelry 
were remarkably large. 

Fashions in jewels.-Jewels continue to be worn in almost barbaric 
profusion, with large stones prominent. Gold, often in two colors, is 
even being worn in tbC' evening and continues its gain at the expense of 
platinum. Silver jewelry also became popular in 1938. The motifs 
range from Hindu and Persian to French of the times of Louis XIV and 
of the late Directoire, as well as Victorian types and those of the 
nineties of the last century. Massive gold chains with pendant 
watches, crosses, or cameos, imposing necklaces and dog collars, and 
jeweled flowers and leaves are popular; jeweled hair ornaments and 
earrings, either long pendants or set close to the lobe of the ear, are 
imperative with the present coiffures. Tiaras are again worn, particu
larly in England. Much of the jewelry is flexible, permitting the 
stones to move with the wearer's movements. The ensemble is as 
much in vogue in jewels as in dress accessories. Costume jewelry 
("junk" jewelry in the trade) is sold in quantity and may foster a love 

t One of the consulting engineers, Bureau of Mines. 

1385 



1386 MINERALS YEARBOOK, 19 3 9 

for the real article. The demand for colored stones grows, Ruch 
jewelry requiring the use of countless small diamonds set pave for 
contrast. The finer gems-diamonds, including "fancies," ruby, 
emerald, and sapphire-hold the center of the stage, but topaz and 
aquamarine are extremely popular, and the use of turquoise, moon
stone, and amethyst and· a host of other colored stones is increasing. 
Men are wearing more jewelry, featuring particularly star sapphire 
and ruby, cat's-eye, and the quartz gems. 

Domestic production.-From the peak of American gem-stone pro
duction of $534,280 in 1909 the industry dwindled until 1934, when 
the value of the production was only about $3,000. Since then it has 
increased appreciably, and in 1938 the total output was perhaps 
$127,000; as the production is largely by individuals or partnerships 
and there is no canvass, exact figures are not available. The revival 
of the industry is due to two factors-the desire of tourists to purchase 
souvenirs and the increasing use of a variety of colored stones in 
jewelry. The demand by jewelers for American tourmaline, kunzite, 
and turquoise is insistent; the sales of Navajo turquoise-silver jewelry, 
for example, probably exceeded those of 1937 by some 15 percent. 

In the Northwest and especially in Oregon, according to corre
spondence with H. C. Dake, are a large number of collectors of agate 
and other quartz minerals, many of whom are amateur lapidaries, 
while others send their "finds" to professional lapidaries, some 50 in 
number. It is estimated that in 1938 in Oregon material valued at 
$210,000 was collected; in Washington, $85,000; in Idaho, $35,000; 
and in Wyoming (largely moss agate) $8,00Q-a total of $338,000. 
Most of these agates remain in private collections, although it is 
believed that about one-fourth of the amount is sold to tourists. 
Turquoise valued at almost $30,000 was produced in 1938, and the 
United States is again the most important producer of this gem. 
Nevada produced over 80 percent of the total, Colorado 15 percent, 
and Arizona a small quantity. Southeastern Montana, as usual, 
produced a large amount of moss agate from the Yellowstone Valley 
which found a ready market among tourists. Scott's Rose Quartz 
Co., Custer, S. Dak., produced about 1,000 pounds of rose quartz. 
Considerable kunzite and a little tourmaline was produced by one firm 
in San Diego County, Calif. 

William 0. Vanderburg lists 39 turquoise mines in Nevada; in part 
he says: 

The production of turquoise and turquoise matrix in Nevada for 1938 was 
approximately 8,000 pounds, varying in value from $0.50 per pound for off-color 
and inferior grade material to $40 per pound for the finest quality. Due to the 
fact that the bulk of the production is made by individuals and firms who do their 
own cutting and polishing it is difficult to arrive at the value of the crude turquoise. 
Probably an average value for the crude material would be about $3.00 per pound. 
After the gems are cut and polished, sorted, and graded according to quality the 
value increases considerably. 

As a result of the increased demand for turquoise a number of deposits have been 
discovered in Nevada within the last 2 or 3 years. One of the notable features of 
turquoise mining in Nevada during the year was the shift in the bulk of the pro
duction from the deposits in Nye and Esmeralda Counties, centering around 
Tonopah, to the recently discovered deposits in Lander County with Battle 
Mountain and Austin as the producing centers. The principal producers of 
turquoise in Nevada in 1938 were the Burnham Bros., Guy Grannis, W. F. 
Godber (Western Gem & Jewel Co., Los Angeles), and Geo. McGinnis and as
sociates, all of whom operated properties near Hickerson Summit, Lander County; 
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Lee F. Hand and C. T. Johnson, owners of turquoise properties in the Royston 
and Crow Springs districts, Nye and Esmeralda Counties; Ed. C. Smith, who 
operatedtheSmithmine, Cortez district, Lander County; D. J. Wilson (American 
Gem Co., Los Angeles), who worked a deposit in Copper Basin, northern Lander 
County, under a lease agreement with the Copper Canyon Mining Co.; and 
W. F. Godber, owner of the Reik mine in the Candelaria district, Mineral County. 

The turquoise mined in Nevada varies considerably in color, ranging from green, 
blue-green, and various shades of blue to nearly white. The best quality is a 
rich blue color. Off-color material is hard to dispose of in the United States, 
although small lots of the inferior grades of turquoise have in recent years been 
sold to Germany. Turquoise matrix has an established popularity with the 
tourist trade, and some of its numerous varieties are characteristic of certain 
propertil's such as "black", "spider web", "gold", "brown", or "pinto matrix". 

The turquoise mines in Nevada are not operated continuously; activity is 
restricted to the summer months, and the degree of activity is dependent on the 
demands of the jewelry trade. One of the most fronounced trends in Nevada 
turquoise mining in recent years is the tendency o the cutting establishments to 
acquire their own mines. Only a few years ago the principal outlets for crude 
turquoise were traders who made annual trips through the State, bartering articles 
of Indian craftsmanship for the crude turquoise, and in turn trading it to the 
Indians of the southwest. 

The mining of turquoise is popular with miners of limited means because a 
minimum of equipment is necessary. 

The discovery of emerald at Rye Patch, Pershing County, Nev., 
was widely heralded early in 1939 as the first deposit of emerald 
found in the United States, although deposits of the gem have long 
been known in North Carolina and other Eastern States. The 
Nevada emerald occurs as unusually- deep-color marginal parts of 
beryl crystals in a pegmatite that mtrudes limestone. The deep
color material makes up a relatively small part of the beryl, and most of 
it is flawed and not transparent; in consequence, the commercial 
importance of the find is doubtful. An abandoned emerald mine 15 
miles south of Spruce Pine, N. C., was reopened early in 1938. 
North Carolina produced a little emerald matrix. 

Near Hot Sprmgs, Ark., there are at least seven producers of rock 
crystal, and these and others sell the product. 

Among the other gem stones produced in the United States in 1938 
were agatized wood (private lands surrounding Petrified National 
Monument, Ariz.); amazon stone (Teller County, Colo.); amethyst 
(North Carolina; and Larimer County, Colo.); aquamarine (North 
Carolina and Chaffee and Park Counties, Colo.); chrysoberyl (Jeffer
son County, Colo.); garnet (North Carolina; Custer, Chaffee, and Jef
ferson Counties, Colo.; and Emerald Creek, Idaho); fire opal (Owyhee 
County, Idaho); phenacite (Chaffee Countv, Colo.); ruby (North 
Carolina and Georgia); smoky quartz (North Carolina); and topaz 
(El Dorado County, Calif.; Thomas Range, Utah; and Teller and 
Park Counties, Colo.). 

Charles H. Carpp and J. W. Kaiser operated the property of the 
American Gem Mining Syndicate, near Phillipsburg, Mont., in 
1938. They produced 9,480 ounces of industrial sapphire valued at 
about $11,000. The Rocky Mountain Alabaster Co., Fort Collins, 
Colo., quarried about 50 tons of alabaster in 1938. Some Iceland 
spar of optical grade was produced in California. 

Imports.-According to the Bureau of Foreign and Domestic Com
merce, imports of precious and imitation stones (exclusive of indus
trial diamonds) into the United States in 1938 totaled $28,304,956, a 
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decrease of 36 percent from 1937. Details are shown in the following 
table. 
Diamonds; Carats 

Rough, uncut, duty free__________________________ 91, 515 
Cut, but not set, dutiable _________________________ 330,925 

Pearls, not strung or set, dutiable ___________________________ _ 

Value 

$7,077,159 
17,016,842 

470,304 
Other precious stones: 

Rough, uncut, free_______________________________________ 116, 924 
Cut, but not set, dutiable_________________________________ 1, 698,916 

Imitation, except opaque, dutiable_____________________________ 1, 762, 458 
Imitation, opaque, including imitation pearls, dutiable ---------- 18,896 
Marcasites, dutiable _________ .. _______________ - ____________ --__ 143, 457 

Tariffs.-There were few important changes in tariffs during the 
year. In the United States, under the provisions of the Czecho
slovak Trade Agreement negotiated last spring, the duties on Czecho
slovak imitation stones in the various brackets were reduced as much 
as 50 percent. Czechoslovakia was by far the chief source of such 
imitation stones, particularly rhinestones. The effect of the agree
ment was nullified when Germany occupied Czechoslovakia. Ger
many made barter agreements with some of the diamond-producing 
countries, without impresRive results, however. A trade agreement 
with Brazil was canceled, and some of the others are stated to be 
inoperative. 

Trade terms and .fudicial proceedings.-The Federal Trade Commis
sion on March 18, 1938, issued its Trade Practice Rules for the Whole
sale Jewelry Industry, a recodification of unfair methods of competi
tion and other illegal practices in the trade. The use of the word 
"perfect" in describing a gem that under a 10-power Ioupe shows any 
imperfection is unfair practice; "perfectly cut" is not to be used to 
deceive the purchaser; the use of "diamond," "ruby," or other 
names is to be confined to these mineral species alone; "real," "genu
ine," and "natural" cannot be applied to synthetic or imitation 
stones; "blue white" cannot be applied to a diamond if at all off
color; articles must be as advertised; the adjective "synthetic" must 
be confined to synthetic stones. The Federal Trade Commission dur
ing the year issued a number of cease and desist orders against firms 
not living up to its trade rules. 

In the fall, the Department of Commerce released texts of two 
commercial !ltandards, covering gold and platinum. 

The Jewelers Vigilance Committee continued its good work against 
shortcomings of the less ethical members of the trade; as for example, 
against a store that sold 0.72-carat diamonds as 1-carat solitaires. 
But even they are unable to do away wholly with the occasional 
switching of pieces of glass for diamonds, a case of this kind having 
occurred in Baltimore a few months ago. 

Exhibits.-At the New York World's Fair jewels will be among the 
most attractive exhibits. In the House of Jewels, five of the leading 
New York jewlers will show their most beautiful jewelry, and De Beers 
& Associated Producing Cos. and the Diamond Corporation will 
exhibit rough and cut diamonds, an exhibit valued at over $5,000,000. 
In the Belgian pavilion, besides cut diamonds worth several millions, 
the art of diamond cutting will be shown. In Iraq's exhibit, gold
smiths from Baghdad will ply their aneient art. The Crown of the 
Andes, set with innumerable Colombian emeralds, is to be on exhibition. 
Boart Products, Ltd., is to have in the Hall of Mining an.d Mc;~tallurgy 
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an instructive exhibit showing the industrial uses of diamonds. These 
exhibits should strengthen the gem consciousness of the American 
people and promote jewelry sales. 

DIAMOND 

The improvement in the diamond industry, which had continued 
for over 5 years, ended in September 1937; and 1938-with its wars, 
changes in the political map of Europe, and financial depression-was 
a poor year, as was to be expected with an industry that feeds on 
prosperity. The small demand and a large mine output increased 
stocks of rough diamonds for the first time in 6 years, although stocks 
of cut stonea in the hands of cutters and retailers are not large. Prices · 
of rough were firm, and those of cut diamonds tended to advance. 

Share dealings.-The shares of diamond-mining companies listed on 
the London Stock Exchange had a relatively narrow market in 1938. 
Off to a good start, by January 15 quotations began to slip, and, 
except for a short rally in April, the decline continued until mid-July, 
after which prices strengthened for 2 months. The Czechoslovak 
crisis affected the market adversely, but this was followed by a sharp 
rise in October. For the rest of the year the market was inclined to 
be weak. The loss for the year was about 25 percent, the quotations 
of five representative stocks at the year end being 37 percent of their 
high (1927) and 370 percent of their low (1932). Of the more impor
tant stocks, 12 paid dividends. 

Market.-The Diamond Trading Co. sold rough diamonds valued 
at about £4,000,000, only 44 percent of the sales of 1937. Sales in the 
third quarter were quite satisfactory, those of the first and fourth 
quarters fair, and those of the second quarter small. Good-quality 
large stones are still scarce. 

Sales of polished stones were only about one-half those of 1937, the 
principal demand being for small goods and most of them of mediocre 
quality. June and July were the best months, as the Czechoslovak 
crisis interfered with the usual purchases for the Christmas trade. 
The United States, Argentina, India, and (early in the year) south
eastern Europe were large purchasers. 

As is usual in years of political crises, investment buying increased 
the sale of large stones, while the mode for pave jewelry promoted the 
demand for small stones. Sales of industrial stones were large. 

Growth of diamond-cutting industry.-Diamond cutting originated 
in India, where diamonds first were discovered, certainly well over a 
thousand years ago, and to Hindu lapidaries we owe the two basic 
principles of the art-the wheel and the use of diamond dust. Indeed, 
it was not until early in the seventeenth century that Europe wrested 
the cutting supremacy from India and its ally, Borneo, now for the 
past 2 centuries the most important of the eastern cutting countries. 
The Hindu cut too crudely for European taste, in part prompting 
the growth of the European industry. By the sixteenth century 
European artisans surpassed their eastern confreres in skill and were 
in demand at eastern courts. 

The art was transmitted from India to Constantinople and later 
to Venice. Cut stones appeared in Europe between the eighth and 
thirteenth centuries. The art reached northern Europe at the turn 
of the fourteenth century, first at Nuremberg and Paris, and probably 
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Bruges only slightly later. Religious persecution droveJ;the"'"eutters 
from Bruges to Antwerp and soon thereafter to Amsterdam, later the 
asylum of persecuted Jews from Portugal, Spain, and Poland. Ex
cluded from the guilds, they sought the free professions, among them 
diamond cutting. Diamond cutting appeared on the Western Conti
nent in Brazil in 1802, and in the late sixties of the last century a 
cutting industry sprang up in the United States, small in roster but 
renowned for its superior product. The Government-subsidized South 
African industry, started in 1928, thrived for only 5 or 6 years. 

The art of cutting has made steady improvement, slow at first but 
thereafter marked, particularly in our generation. Hindus, Venetians, 
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Flemish people, both Catholic and Protestant, Netherlanders, Jews, 
and Americans have all made notable contributions to the craft. 

An adequate supply of rough diamonds is necessary to the growth 
of the art. The Indian mines created the ancient industry of India 
and with their decline the industry died. Cutting in Borneo was fed 
first from the local mines, but now is supplemented by imported 
South African rough. Lisbon was an important cutting center while 
Portugal controlled the India trade, and the dominant position of the 
Netherlands as a cutting center was due first to her Indian trade 
and later to her monopoly of Brazilian rough. On the other hand, 
the French industry established by Cardinal Mazarin about 1650 
starved to death owing to the lack of an adequate supply of rough 
diamonds. With the rough market centered in London, rough if' 
now available to all cutters. 
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Bruges was the dominant center during most of the fifteenth 
century, Antwerp from 1483 to 1585, and then Amsterdam for over 
3 centuries. In 1909 Antwerp regained the lead and has held it since, 
except for the World War period. During the past decade the growth 
of the craft in Germany has been phenomenal. That country, like 
Belgium, cuts small rough, while the Netherlands specializes in large. 

During the financial boom of a decade ago, the industry became 
geared to prosperous times and since 1929 has been markedly over
staffed. 

An ancientindustry, the secrets of which were carefully guarded 
till 60 years ago; once a home industry, taught by father to son, it 
is now carried on in large factories. Started as a family trade, it 
has become big business. Sixty-five years ago the prince of artisans, 
the diamond cutter today, due to the unjustified growth of his craft, 
receives an indifferent and desultory wage. Unless great prosperity 
awaits in the near future, many a diamond cutter must seek employ
ment in more profitable industries. 

In 1500 A. D. there were some 600 cutters (India, 500; Europe, 100): 
1660, 1,400 (India-Borneo, 400; Europe, 1,000): 1700, 950 (India
Borneo, 350; Europe, 600): 1770, 1,400 (India-Borneo, 300; Europe, 
1,100); and in 1810 but 700, owing to the Napoleonic wars (India
Borneo, 300; Europe, 400). The growth of the industry since 1860 is 
shown in figure 1. 

Gutting in 1938.-The diamond-cutting industry had a poor year, 
marked by little profit for the "masters" and increased unemploy
ment among the men. Many of the latter were absorbed by other 
industries. Although the Belgian and Netherland centers lost ground, 
the German industry, which during the past decade has had such a 
phenomenal growth, suffered most severely. 

Imports.-Diamond imports into the United States in 1938, by 
countries, were as follows: 

Diamonds imported into the United States in 1938, by countries 1 

[Exclusive of industrial diamonds] 

Rough, or uncut Cut, but not set 

Country Value Value 

Carats 
Total Per carat 

Austria •---------------------- ------------ ------------ ------------Belgium______________________ 419 $23,311 $55.63 
Egypt.----------------------- ------------ ------------ -----------
France .•.. -------------------- ------------ ------------ ------------
India, British _________________ ------------ ------------ ------------
Mexico. ______________ ._------ ------------ ------------ ------------
Netherlands .• _______ --------- _ ----------- ------------ ------------
Switzerland __________________________ . __ -- ____ -------- ------------
Trinidad and Tobago _________ ------------------------------------
UnionofSouthAfrica________ 91,096 7,053.848 77.43 
U.S. S. R ____________________ ------------ ------------ ------------
United Kingdom _____________ ------------------------------------

91,515 7, 077,159 77.33 

Carats 

11 
278,144 

1 
767 
87 
11 

50,376 
232 

8 
591 
32 

665 

330,925 

' Compiled from records of the Bureau of Foreign and Domestic Commerce. 
1 Fi~ures cover period January 1 to May 5. 

Total Per carat 

$589 $53.55 
13,869,072 49.86 

135 13:1.00 
67,608 88.15 
20,456 235.13 
1, 346 122.36 

2, 902, 155 57.61 
15, 904 68.55 

439 M.88 
65,990 111.66 
5.106 159. 56 

68,042 102.32 

17,016,842 51.42 
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World production.-World production of diamonds (gem and in
dustrial) in 1938 approximated 11,755,200 carats (2.351 tons) worth 
about $43,000,000. Compared with 1937 this is an increase of 22.5 
percent by weight, without much variation in value, as the increase 
was largely in low-price industrials. As only Dutoitspan and Bul
fontein of the South African pipe mines were operated, the alluvial 
mines produced 91.5 percent by weight and 70 percent of the value. 
The British Empire produced 31 percent by weight and 69 percent 
of the value. Of the total production, less than one-fourth by weight 
were gem stones. • 

The following table gives, as accurately as available statistics 
permit, world diamond production for the past 5 years: 

World production of diamonds, 1934-38, by countries, in carats 

[Including industrial diamonds] 

Country 

Africa: 
Angola .. ------- ________________ -------
Belgian Congo _______ -------- __________ 
French Equatorial Africa ______________ 
French West Africa .. _________________ 
Gold Coast. ___________________________ 
Sierra Leone _________ ------ ____________ 
South West Africa _____________________ 
Tan~anyika ___________________________ 

Union of South Africa: 
Mines ___________________________ ------
Alluvial _______________________________ 

Total Union of South Africa _________ 
BraziL ______ .. ---------------------------British Guiana. __________________ ----- ____ 
Other countries'--------------------------

1 Estimated. 
• Exports. 

1934 

452,963 
3, 331,360 

------------
------------

2, 391, 609 
68,633 
4,126 
1, 155 

9, 414 
430,899 ---
440,313 
142,500 

44,821 
4,000 

6, 781,500 

1935 

481,615 
3,812, 023 

138 
------------

I, 349,847 
2P5, 483 
128,464 

1,448 

274,317 
4.02,405 

676,722 
39,100 
47,785 
5,000 

6, 838, 100 

1936 

577,531 
4, 634,266 

1,550 
5,500 

I, 414,677 
616,200 
184,917 

2, 704 

339,719 
284,204 

623,923 
136,462 
41,067 
t,OOO 

8, 244,800 

a Includes a small quantity of diamonds recovered from retreatment of tailings. 

!937 

626,424 
4, 925,228 

6, 197 
52,933 

1, 577,661 
913,401 
196,803 

3,234 

820,284 
207,359 

'I, 030,434 
238,606 
35,958 
6,000 

9, 612,900 

1938 

I 651,000 
I 7, 205,300 

I 23,000 
59,548 

1, 315,000 
I 900,000 
I 140,000 

'3, 590 

979,460 
259,145 

I, 238,605 
1150,000 

I 35,000 
34,200 

11,755,200 

•19M: Netherland India (Borneo), India, Australia (New South Wales), Rhodesia, Nigeria, United 
States (California), and Venemela; 1935: Netherland India (Borneo), India, Nigeria, and Venezuela; 1936: 
Netherland India (Borneo), India, Rhodesia, United States (California), and Venezuela; 1937: Netherland 
India (Borneo), India, Au,tralia (New South Wales), Liberia, Venezuela, and Rhodesia; 1938: U.S. S. R., 
India, Borneo, New South Wales, Venezuela. 

The increased production in 1938 compared to that of 1937 was due 
largely to an unusually large production of industrial stones by the 
Belgian Congo. South Africa increased its production about 20 
percent, and the small outputs of French Africa and of miscellaneous 
sources increased markedly. The production of South-West Africa 
decreased about 26 percent and that of Gold Coast 17 percent. 

Industrial diamonds.-More diamonds were used mdustrially in 
1938 than ever before, although, as the proportion of crushing bort 
used in.creased, the dollar sales value probably was somewhat less 
than in 1937. The increase was due largely to the world-wide arma
ment race and the need of a superabrasive to cut and shape hard 
alloy steels, as well as to the diversified use of diamond grains bonded 
in plastics and powdered metals. Over two-thirds, by weight, of the 
world diamond output is used in industry, mainly in the United States, 
Great Britain, Canada, Germany, and the U. S. S. R. 
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The demand for industrial stones was strong throughout 1938. As 
the finer stones are scarce, industry was forced to use the smaller 
stones and those of mediocre quality more and more. Carbonado 
(the Brazilian "black diamond") is now selling at a price that for 
certain purposes renders its use attractive. Prices were firm, with 
an upward tendency. 

Imports of industrial diamonds into the United States during the 
past 5 years were as follows: 

Industrial diamonds (glaziers', engravers', and miners') imported into the United 
States, 1934--38 1 

Value Value 
Year Carats Year Carats 

Total Per carat Total Per carat 

19:lL ·----------- 526,007 $2,862,349 $5.44 1937__ ____________ 1, 885,970 $6,542,365 $3.47 
1935 ____ ---------- 954,589 4, 293,611 4 • .50 1938._ __ -- -------- 1, 396,247 4, 213,412 3.02 
1936 •.. ----------- 1,166, 094 4, 328,603 3. 71 

t Compiled from records or the Bureau of Foreign and Domestic Commerce. 

EMERALD, RUBY, AND SAPPHIRE 

For the third successive year the lavish use of colored stones in 
jewelry depleted the store obtainable from old jewelry and brought 
nearer the time when the colored-gem mines will have to increase their 
scale of operation or a shortage will result. Barring a world war or a 
financial cataclysm prices must rise. 

The Government-owned Muzo emerald mine, Colombia, was closed 
at least most of the year and early in 1939 was to be leased to private 
parties. The Government gives, rather naively, the theft of the 
better stones by the miners as the reason for the proposed change in 
management. The Chivor Emerald Mines, Colombia, operated on a 
restricted scule in 1938. The Bank of the Republic is said to have 
24,000 carats of uncut emeralds stored in its vaults. The Cobra 
Emerald Mine, South Africa, in 1937 was operated by the African & 
European Investment Co. at a small profit. The official figures of the 
value of emerald produced in South Africa were £6,082 in 1936 and 

· £10,838 in 1937. Victor Leinz and 0. H. Leonardos report the occur
rence of emeralds in detrital deposits in the State of Goyaz, Brazil, 
20 miles southeast of the city of Goyaz. The stones are of good color 
but are badly flawed and lack transparency. The geological occur
rence suggests affiliation with occurrences in the U. S. S. R., Egypt, 
and North Carolina-mica schists cut by pegmatites. The emerald 
mine at Habachtal (former Austria) is now in German territory. 

In 1937 Burma produced 157,308 carats of rubies valued at £6,841 
(20 cents a carat). Its rubies and byproduct sapphires were valued at 
£7,069 as opposed to £7,319 in 1936. Burmese miners in Cambodia 
produced a few rubies, sapphires, and zircons at the alluvial mines 
at Pai'lin and at Bo-Keo. The 1936 value was 1,880 piasters, three
fourths from the first locality and one-fourth from the second. Pro
duction, in carats, has been as follows: 1934, 450; 1935, 312; and 1936, 
104. 

India in 1937 produced 22,736 carats of sapphire, largely from 
Kashmir. The value as officially given is £1,682 in 1936 and £41 in 
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1937. The lJtrger part of the Kashmir production is understood to be 
only usable industrially. 

Sapphires valued at £1,410 were sold in the Anakie (Queensland) 
field in 1937 (£2,030 in 1936). Twenty-five men were engaged in 
mining, largely around Ruby and Sapphire, although some of them 
were attemptmg to locate new leads in the surrounding country. 
First blues, only a small percentage of the production, were in demand, 
but yellows and greens were difficult to sell. The Miners' Association 
sold largely in France, although a few fine stones were disposed of 
in America. Queensland produced gems, largely sapphires, from 
1860 to 1937, inclusive, worth £643,156, the years of important 
production being 1907 to 1925. 

The special committee appointed by the Government of Ceylon 
to investigate the gem-minmg industry at first decided to establish 
a Government cutting works and a sales room at Colombo but finally 
recommended that the miners bring their stones to small depots 
where they could obtain the best current prices. The committee 
recommended further that an up-to-date map of the gemmiferous 
area be made, as it believes much illicit mining is being carried on 
and that there are several unexplored areas in Ceylon where gems 
may be found. Whether the central depots will be advantageous to 
the trade, time alone can tell. The Government could perhaps 
spend its efforts more advantageously in preventing unscrupulous 
merchants from selling synthetics and imitations as genuine stones. 

LESSER GEMS 

The all-time opal produdtion of New South Wales is valued at 
£1,622,795, although for the 10 years, 1928-37, the average yearly 
production has been but £4,803. The 1936 production was valued 
at £6,110 and that of 1937 at £3,357. In the latter year over 97 
percent came from Lightning Ridge, Grawin and White Cliffs sup
plying the remainder. The total opal production of Queensland 
from 1860 to 1937 is valued at £187,745, the big production being 
in the last 8 years of the nineties. In 1936 the production was only 
worth £150 and in 1937 had shrunk to £16. This came from Sheep 
Station Creek in the Quilpie district, where four men prospected part 
of the year. South Australia had sold opal to the value of £160,158. 
from 1916 to 1937. In 1937, £11,887 worth of opal was marketed, 
the most satisfactory year since 1920. The demand was better than 
usual, and hence''imining was more active. Coober Pedy was the 
principal source; but two smaller fields, Mintabic and Andamooka, 
also produced. Opal artifacts and jade and crystal beads were found 
in a cave near N akuru, Kenya, by Dr. L. S. B. Leakey, the dis
tinguished archaeologist. The obJects are believed to date from 
about 4,000 B. C. Dr. Leakey believes there were important opal 
mines in the vicinity. 

In 1937 about 40 men gophered turquoise stringers at Nishapur, 
Iran. The owners, an Iranian mining company in Meshed, plan to 
drive a large tunnel200 to 300 feet beneath the deepest old workings, 
which in turn are several hundred feet beneath the surface. The 
company cuts and mounts the turquoise in a small shop at Meshed. 
The same company also mines and sells salt; according to a letter 
from Lester S. Thompson, to increase the sale of the latter, a cheap 
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turquoise ring is concealed in every five-hundredth 1-kilo package of 
table salt sold. A little turquoise (20 oz. worth £8 in 1936, none in 
1937) is produced from time to time in the Brisbane district, 
Queensland. 

The Afghanistan lapis lazuli contact-metamorphic deposits are 
worked by long tunnels whose sides are badly smoked, the rock 
having been broken by fire setting. It is believed there has been no 
mining for 10 years, the lapis lazuli sold coming from stocks on hand. 
Ernest F. Fox states that the best goes to Kabul, where it is cut. 

In 1937, 2,952 cwt. of jadeite were produced in Burma, nearly 
double the previous year's production, although the value (£13,030) 
was lower (£13,412). 

Burma also produced amber valued at £668 (£409 in 1936). 
Recent production of amber in Germany was, 1935, 112 metric tons; 
1936, 332 metric tons; and 1937, 328 metric tons. 

Vesuvianite of fine gem quality is produced to a limited extent at 
Laurel, Quebec. 

Considerable amounts of jet are produced in the Province of 
Kompong-Thom, Cambodia (1934, 13,000 kilos; 1935, 24,000 kilos; 
and 1936, 24,270 kilos). 

The United States annually imports from Brazil 5 to 6 tons of 
unusually fine quartz crystals absolutely essential in radios and in 
telephonic, telegraphic, and optical apparatus. Even if the finest 
crystals are used, the finished plates represent but a twentieth of the 
orlginal. Minas Geraes exports its rock crystal to the United States, 
Germany, and Japan. Mining is primitive and rarely is carried to 
any considerable depth. Recently a fine rock crystal from Minas 
Geraes, Brazil, was sent to this country. It weighed 63 pounds and 
was sold for over $1,100, or about $18 per pound. 

Amethysts occur in seams in tra.I? rock near Scott's Bay, Nova 
Scotia, on the Bay of Fundy. The Winter's frost each year forms new 
outcrops. Some of the amethysts are cut in Europe, returned to 
Nova Scotia, set in lockets or rings, and, together with rough crystals, 
sold to tourists. The trade has increased greatly in the last 6 or 7 
years. 

Several tons of rose quartz from pegmatic dikes in Minas Geraes, 
Brazil, are sold annually. Japan, China, and Germany are the prin
cipal markets, the best grades bringing $500 to $600 per metric ton. 
The State of Hyderabad, India, has widely distributed deposits of 
agate, plasma, and bloodstone. 

The Iceland spar deposit at Hegustader, Iceland, is still operated 
as a Government monopoly. 

As a result of 1938 political changes, the well-known Bohemian 
garnet localities and the Czerwenitza opal locality became German 
territory. It is understood that further working of the Jordansmiihl 
(Silesia) nephrite deposits is to be regulated by the German Govern
ment. 

In 1936, 13 companies were mining precious stones in Madagascar, 
although the production only was worth some $21,000. In 1936, 
6.6 kilos of beryl, tourmaline, and kunzite were exported (4.5 kilos in 
1935 and 9 kilos ill 1934) and 31 kilos of feldspar and quartz gems, 
garnets, and similar stones (16 kilos in 1935, 23 in 1934). In addition 
much greater weights of industrial stones were exported. The demand 
is, however, so irregular that exports for a single year mean little. 
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The mines are small units, and the use of explosives is avoided lest 
the gems be ruined. 

South-West Africa in 1937 produced 46.765 kilos of precious stones, 
largely tourmaline. Sales, largely to Germany, were, however, 
688.987 kilos. In the first 9 months of 1938, 110.563 kilos were sold 
for £1,182. The stones included aquamarine, tourmaline, topaz, rose 
quartz, and chalcedony. 

Brazil is the most important producer of the lesser gems, but figures 
on its 1938 production are not at hand. 

SYNTHETICS 

The Gemmological Institute of America in a study of synthetic 
emeralds finds the best method of distinguishing synthetics from real 
is the presence of irregular cracklike or wisplike markings in the 
synthetics, imperfections markedly different from the blemishes of 
emeralds.2 

The Russian Precious Stone Trust is now making synthetics in its 
Leningrad laboratory, several of which, a sapphire of 292 carats and 
a ruby of 250 carats, are sizable. 

The I. G. Farben-Industrie has a large synthetic-gem plant at 
Bitterfeld, Germany, which produces several thousand carats of syn
thetics a day. Some are sent to Oberstein for cutting, and others are 
used as jewels for watches and bearings for precision instruments. 
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Retail sales of jewelry in 1939 totaled about $307,000,000, or 10 
percent above sales in 1938 ($279,000,000) and only slightly less than 
those in 1937 ($312,000,000). Diamond rings, watches, and gold 
jewelry were the principal items. After February sales were better 
each month than in 1938, and after September monthly sales showed 
increases over those of 1937. Improvement was progressive in 1939, 
and the Christmas trade in jewelry was markedly better than that for 
either of the past 2 years (16 percent over 1938 and 13 percent over 
1937); moreover, there was some demand for higher-price articles. 
Sales in Oregon and Washington and, to a smaller extent, Georgia 
and South Carolina, made marked progress over 1938. Installment 
selling is increasing in the trade and is likely to show further gains. 

Manufacturers' sales and those of wholesalers were respectively 25 
and 20 percent greater than in 1938, and it is evident that both whole
salers and retailers increased their stocks somewhat in 1939 (retailers 
about 2 percent). Wholesale trade was relatively good, particularly 
during the last 5 months of the year, and sales of costume jewelry con
tinued to increase. 

Fashions in jewels.-Large jewels, flamboyant in color and daring 
in design, were the mode in 1939. Use of gold (often in two or three 
colors) and silver, to a smaller extent, gained at the expense of plati
num. It is the opinion of many, however, that platinum sets off fine 
diamonds much more advantageously than gold. The motifs include 
geometric, classical, Victorian, Georgian, Hindoo, and ancient Egyp
tian. Jewelry ensembles, each piece set with similar stones, gained in 
popularity, as did large jewels divisible into several ornaments. Long 
pendant earrings, rings with large stones, clips, lapel ornaments, and 
necklaces were much worn. Jeweled flowers increased in popularity. 

Colored gems set pave with countless diamonds are used to a larger 
extent yearly. The finer gems-diamond (including an unusual num
ber of colored diamonds), ruby, sapphire, and emerald-are most 
popular; however, aquamarine, moonstone, and topaz are used fre-

1 One of the consulting engineers, Bureau of Mines. Figures on imports compiled by M. B. Price, of the 
Bureau of Mines, from records of the Bureau of Foreign and Domestic Commerce. 
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quently and many other colored stones from time to time. For 
men's wear, star sapphires, cat's-eye, and quartz gems predominate. 

As a result of the war "mourning jewelry" is likely to be in demand 
(jet or black-stained onyx alone or with white stones, such as moon
stone). 

Domestic production.-From the 1909 peak production of gem stones 
valued at $534,280, the domestic industry dwindled until in 1934 the 
value decreased to about $3,000. Since then production has increased 
markedly and in 1939 was valued at $235,000 to $470,000; the first 
figure is a rough estimate of the amount used in jewelry and the second 
an estimate of the total, including that treasured by collectors or sold 
to tourists, mineral collectors, and rock gardeners. Almost 85 percent 
of the amount used in jewelry comprises stones of the agate family. 
Gems are produced largely by individuals or small partnerships, and 
as there are no official production returns exact figures are not avail
able. The revival of the industry is due to three factors: (1) The 
purchase by automobile and other tourists of souvenirs, (2) the extmor
dinary increase in gem cutting as a hobby (particularly in Oregon 
and Washington), and (3) the use of an increasing variety of colored 
stones in jewelry. 

The war has shut off, at least partly, the country's normal sources 
of supply of colored gems and has engendered nationalistic sentiments; 
consequently, gems of American origin, notably turquoise, tourmaline, 
kunzite, benitoite, and hiddenite, should increase in popularity. An 

portant gem-stone industry cannot, however, arise in this .country 
owing to the lack of gem deposits of the first order and the high cost of 
cutting in the United States. Unfortunately, some unscrupulous 
dealers sell to tourists and even to their fellow townsmen "Ame~ican" 
gems which actually originated in foreign countries and were cut in 
Germany. 

In the Northwest, especially in Oregon, according to correspondence 
with H. C. Dake, the number of mineral collectors and lapidaries,-both 
professional and amateur, most of whom collect and cut quartz gems, 
continues to increase markedly. He estimates the value of the mate
rial cut in 1939 as follows: Oregon, $300,000; Washington, $90,000; 
Idaho, $35,000; Montana, $10,000; and Wyoming, $8,000-a total of 
$443,000. Much of the material remains in private mineral collec
tions. In Oregon the centers of the industry are Portland and New
port. Some 14 lapidary shops in Newport employ from 2 to 10 per
sons each. For about 7 5 miles up and down the beach from Newport 
agate hunters (both amateur and professional) search for the rough 
material, particularly from February to the beginning of summer after 
winter storms have uncovered new sources of supply. The mineral
ogical societies of Lincoln County have protested against the use of 
local agate-bearing gravels as road material by the State highway 
commission. Oregon ships some uncut agates to cutters outside the 
State. In Washington the largest cutting centers are Seattle and 
Spokane; the principal stone cut is opalized wood from Miocene lake 
beds. In Wyoming local gem stones, mostly moss agate, are cut at 
Rawlins and Cheyenne. In Idaho the production was largely opalized 
wood from the southwestern part of the State and star garnets from 
Ruby Creek, Latah County. 
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Numerous collectors are slowly depleting the supplies of moss agate 
along the Yellowstone River in southeastern Montana from Huntley 
to northeast of Glendive, a distance of over 200 miles; however, the 
supply is partly replenished by the spring floods which rework the 
gravels. The most satisfactory collecting periods are during low 
water. Billings is the chief cutting center. The better moss agates 
are valued at $3 to $5 a pound in the rough. 

Nevada yielded turquoise valued at about $17,000 in 1939. The 
principal producers were the Smith mine, Cortez district, Lander 
County, the Blue Matrix mine near Tenabo, and the "Royal Blue" 
mine at Royston. The output of the Smith mine was 7,512 pounds 
in 1939. Considerable turquoise was also produced at Villagrove 
Colo., and a little in Mineral Park near Kingman, Ariz. Mines in 
Utah, some about 5 miles west of Fairfield and others about 10 miles 
south of Grantsville, yielded 1,000 pounds or more of variscite. 

A substantial quantity of sapphire was produced in Montana 
(perhaps 1,000 pounds), but very little of this was gem material, most 
of it being of industrial grade. 

In 1939 it was reported that nephrite was found in place in Cali
fornia and that some had been cut and was on the market. Con
siderable prospecting for gems was done in North Carolina in 1939, 
and the local lapidary trade is increasing, thanks largely to tourist 
demand. Kunzite crystals were discovered in Mitchell County a 
few years ago. 

Other gem stones produced in the United States in 1939 included 
agatized wood (private lands surrounding Petrified National Monu
ment, Ariz.); amethyst (Townes County, Ga.; Larimer County, Colo.; 
and New Hampshire); aquamarine (Black Hills, S.Dak., and Maine); 
kyanite (Upson County, Ga.); garnet (Washington); oligoclase moon
stone (North Carolina); rock crystal (Arkansas and North Carolina); 
rose quartz (Black Hills, S. Dak., and Albany, Maine); ruby (Macon 
County, N.C.); rutilated quartz (North Carolina); satin spar (Niagara 
Falls, N. Y.); topaz (Thomas Ridge, Utah; San Diego, Calif.; and 
New Hampshire); and tourmaline (green-San Diego, Calif., and 
Maine; red (rubellite)-Black Hills, S. Dak.). . 

For 60 years the Potter family has cut satin-spar (gypsum) beads 
and other souvenirs at Niagara Falls. Some of the material is of local 
and Canadian origin, but most of it is imported from England. 

Marble similar to Mexican onyx was produced near Pelican Point 
on Utah Lake, Utah, by the Onyx Corporation of America and by the 
Jay Em Onyx & Gem Co., near Hartville, Wyo. 

According to information furnished by A. H. Cornelison, the 
Hawaiian Islands produce a few gems and several decorative stones. 
Their output of olivines in 1939 was very small, as information regard
ing the locality of the best prospect was lost with the death of E. Mott 
Smith. Some clear plagioclase feldspar, locally known as "Hawaiian 
golden-yellow topaz," was mined, also an interestingly marked jasper 
and some common opal. The known deposits of "Hawaiian dia
monds" (rock crystal) are almost exhausted. Possibly $1,000 worth 
of local stones were sold in 1939. 

lmports.-According to the Bureau of Foreign and Domestic 
Commerce, imports of precious and imitation stones (exclusive of 
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industrial diamonds) into the United States in 1939 totaled $40,487,-
877, an increase of 43 percent over 1938. Details are shown as follows: 
Diamonds: 

Rough or uncut (suitable for cutting into gem stones), Carats Value 
dutyfree _____________________________________ 153,982 $7,956,397 

Cut but unset, suitable for jewelry, dutiable: 
Less than 10 stones per carat_________________ 60,332 5, 107,173 
10 or more stones per carat ___________________ 427,822 22,310, 100 

Emeralds: 
Rough or uncut, free_____________________________ 36, 946 17, 531 
Cut but unset, dutiable__________________________ 17, 624 361,345 

Pearls and parts, not strung or set, dutiable: 
~atural__________________________________________________ 249,415 
Cultured or cultivated_____________________________________ 328, 250 

Other precious stones: 
Rough or uncut, free_______________________________________ 111, 830 
Cut but unset, dutiable------------------------------------ 1, 937,479 

Imitation, except opaque, dutiable ______________ . _________________ 2, 018, 134 
Imitation, opaque, including imitation pearls, dutiable_____________ 30, 969 
Marcasites, dutiable: Reru_____________________________________________________ 38,860 

Imitation------------------------------------------------- 20,394 

40,487,877 

Tariff regulations.-Wars in Europe and the East brought about 
many changes in tariffs. 

As soon as war was declared France decreed that licenses are 
required for the importation of gems and jewelry, and to conserve the 
country's gold, licenses doubtless will be difficult to procure. Supplies 
of gold for use in jewelry are controlled, and to prevent hoarding, 
jewelry containing an abnormal quantity of gold can no longer be 
manufactured. 

At the outbreak of war the British Government placed an embargo 
on the export of diamonds to prevent industrial stones from reaching 
its enemies. Committees were set up in Antwerp, Amsterdam, Paris, 
and possibly also in New York to assist the British Board of Trade in 
issuing export licenses. The early delays caused by the embargo are 
now less exa~gerated, but the embargo accounts partly for the fall in 
American diamond imports of uncut and industrial stones after 
September 1939. 

Germany requires that official approval be obtained before precious 
and rare metals can be fabricated, and jewelers can only sell gold 
jewelry made of gold furnished by their clients. When Germany 
absorbed Czechoslovakia the duty on imitation precious stones 
immediately was increased 30 to 45 percent, as Czechoslovakia had a 
favored-nation trade agreement. France is supplying part of the 
shortage. 

In Belgium special authorization from the Department of Economic 
Affairs is necessary to import or export rough diamonds for the dura
tion of the war. In January 1940, Hungary replaced free imports by 
a regime of permits, and by May permits were virtually unobtainable. 

In May 1939 Japan required all residents to report to the Govern
ment all gold held and after June 1 no gold articles could be dis
played in shop windows. China nationalized all gold (coins, bars, and 
jewelry) in August, the owners being compensated at official rates. 

Ceylon reduced the import duty on diamonds from 15 to 5 percent, 
or to that of India and Burma. Precious stones can be exported from 
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Brazil only by registered buyers or dealers after official appraisal. 
During the year Palestine removed duties on d.iamonds and unset 
precious stones. 

Effect of war on jewelry trade.-When war was declared certain 
panicky dealers feverishly replenished their stocks; this buying, with 
a certain speculation by those outside the trade, raised the price of 
small cut diamonds 20 or 30 percent and that of large stones less. 
In reality the supply of diamonds is adequate, and prices should 
only have been raised enough to cover increased shipping and insur
ance costs. The price of colored stones also rose some 20 percent. 
Later higher cutting costs may have to be taken into consideration. 
Rather large stocks of costume jewelry were purchased, as the war 
automatically cut off some important sources of imitation and syn
thetic precious stones. Platinum prices rose (January 1, 1939, 
$34.44; December 30, 1939, $40 an ounce). 

Hereafter jewelry probably will be more expensive, but there is 
no reason to fear a shortage of supply, even if the w11r becomes a 
long-drawn-out affair. Obviously the warring nations need dollar 
exchange. 

The Amencan diamond-cutting industry may be stimulated some
what by the war, but even under war conditions small diamonds 
doubtless will continue to be cut in Europe, as American cutting 
costs on such goods are prohibitive. 

War and destruction are synonymous, therefore war must hurt 
industry. Today the Russian and German markets for gem stones 
are almost nonexistent; France and England are throttled by high 
taxation; hence the industry must live on the trade of the United , 
States, India, and South America and on such investment buying o;J 
fine gems as the citizens of belligerent countries can accomplish. 

Gem publicity.-At the New York World's Fair, jewels will again 
be attractively exhibited in 1940. The House of Jewels will sho 
the beautiful jewelry of five leading Fifth Avenue jewelers and 
gorgeous diamonds, uncut and cut, of De Beers & Associated Produc
ing Cos. During 1939 De Beers, in a selected group of periodicals, 
conducted a campaign advertising the beauty, value, and rarity of 
the diamond. 

DIAMOND 

The year 1939 was surprisingly satisfactory in the diamond industry 
in view of the grave political crises and the two major wars. Trade 
was far better than in 1938, and in some respects was almost as good 
as in 1937, admittedly a good year. Production of rough stones, 
which was virtually equivalent to that in 1938, exceeded sales, and 
for the second successive year stocks increased. All grades of dia
monds increased in price. In Europe increases were as follows: 
Large rough, slight, and small rough, 25 to 45 percent; large cut, 
15 to 20 percent; and small cut, almost 100 percent. In America 
increases were less. Many stones were bought for investment, not
withstanding attempts by various governments to curtail the practice. 

Share dealings.-The shares of diamond-mining companies listed on 
the London Stock Exchange had a restricted market in 1939. Prices 
were weak during most of the year, although there were sharp recov
eries in the last half of July, owing to activity in Wall Street, and after 
October, owing to news of good sales by the Diamond Trading Co., 
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and smaller recoveries from mid-February to mid-March, early May 
to mid-June, and late December. During the year five representative 
stocks lost 17 percent of their value and at the end of the year were 
31 percent of their high (1927) and 307 percent of their low (1932). 
Of the 12 principal mining shares, 7 paid dividends in 1939. 

Market.-In 1939 the Diamond Trading Co., which sells about 95 
percent of the world output of diamonds, inaugurated a new sales 
policy. "Sights" are now held fortnightly; buyers, large and small, 
are urged to attend, and goods are sorted into standard types that will 
not vary from "sight" to "sight." Sales in 1939 were about 
£5,865,000-159 percent of those in 1938 but only 64 percent of those 
in 1937. First- and fourth-quarter sales were particularly satisfactory. 
Good-quality stones continue to be scarce. 

Sales of polished diamonds, while not satisfactory, showed an 
appreciable gain over 1938. Small sizes were particularly in demand, 
fine goods being bought when available and mediocre grades at other 
times. Fine large stones were in demand as investments. Sales of 
industrial stones were excellent. The market was quiet until May, 
after which the improvement was progressive, and by August the 
market was animated. When war was declared, frantic buyers, fearing 
that their sources of supply would be cut off, purchased in quantity, 
but in October the market became normal. 

Cutting in 1939.-The cutting trade was even worse in 1939 than in 
1938; "masters" made little money, and the men were frequently 
unemployed. During the year the number of artisans decreased from 
approximately 27,000 to 23,000, owing largely to the shutting down of 
German shops at the outbreak of war. Both Antwerp and Amsterdam 
suffered, the first somewhat more than the second. Cutters' wages 
were raised 15 percent in October. 

Imports.-Diamond imports into the United States in 1939, by 
countries, were as follows: 

Africa: 

Diamonds imported into the United States in 1939, by countries 

[Exclusive of industrial diamonds] 

Rough, or uncut Cut, but not set 

Country Value 

I 
Value 

Carats --.--
Total Average 

Carats 
Total Average 

British East Africa_____________ 34 $3,091 $90.91 _________________________________ _ 
Union of South Africa__________ 148,001 7, 656,408 51.73 1, 488 $187,107 $125.74 

Belgium________________________________ _____ __________ _ __________ 399,806 21,733,478 54.36 
BraziL___________________________ 5,846 292,854 50.09 _________________________________ _ 
France __________ ------------------ _________ ___ ______ __ ____ __ ________ 4, 719 699, 239 148. 18 
Germany _________________________ ------------______________________ 7 419 59.86 
Guiana, British___________________ 101 4,044 40.04 _________________________________ _ 
Netherlands.--------------------- ____________ ____________ __________ 77,422 4, 454,205 57.53 
Palestine _________________________ ------------ ____________ __________ 36 2, 299 63. 86 
Switzerland _______________________ ------------------------__________ 1,392 69,926 50.23 
United Kingdom ___ -------------- ____________ ------------ __________ 3, 284 270,600 82.40 

153, 982 7, 956, 397 51.67 488, 154 27, 417, 273 56.17 

· World production.-World production of diamonds (gem and in
dustrial) in 1939 approximated 11,330,000 carats (2.266 metric tons) 
worth about $39,270,000. Compared to 1938 this is a decrease of 2 
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percent (readjusted figure, 11,620,000 carats worth $40,750,000) by 
weight and 4 percent by value. Of the South African pipe mines only 
Dutoitspan and Bulfontein operated; world alluvial mines yielded 91 
percent of the output by weight and 77 percent by value. The British 
Empire produced 26 percent by weight and 60 percent by value of the 
total production; less than one-fifth by weight were gem stones. 

The following table gives, as accurately as available statistics permit, 
world production for the past 5 years. 

World production of diamonds, 1935-39, by countries, in metric caralt 

[Including industrial diamonds] 

Country 

Africa: Angola ________________________________ 
Belgian Congo _______ ------------------
French Equatorial Africa ______________ 
French West Africa ____________________ 
Gold Coast (e:x;ports) __ ----------------
Sierra Leone ___________________________ 
South West Africa _____________________ 
Tanganyika ___________________________ 

Union of South Africa: 
Mines _______ ---- ____ --------------
AlluviaL ___ ------- ________________ 

Total Union of South Africa _____ 
BraziL ________ -------- ______ ----- ___ --- ___ 
British Guiana ___________________ ---------
Other countries'--------------------------

1 Estimated. 
• E,xports. 

1935 
------

481,615 
3, 812,023 

138 
------------

1, 349,847 
295,483 
128,464 

1,446 

274, 317 
402,405 

676, 722 
39,100 
47,785 

5,800 

6,838, 400 

1936 
----

5n,531 
4, 634,266 

1, 550 
18,897 

1, 414,677 
616,200 
184,917 

2, 704 

339,719 
284,204 

623,923 
136,462 
41,067' 

6,000 

8, 258,200 

1937 
-----

626,424 
4, 925,228 

5, 588 
57,687 

1, 577,661 
913,401 
196,803 

3,234 

820,284 
207,359 

3 1, 030,434 
. 238,606 

35,958 
6,000 

9, 617,000 

a Includes 2,791 metric carats recovered from re-treatment of tailings. 

1938 1939 
---------

651,265 1 682,000 
7,205,620 1 7, 201,000 

16, 013 1 16,000 
61,928 56,314 

1, 296.763 1, 087,652 
689,621 1600,000 
154,856 35,470 

3, 576 • 3, 445 

979,460 1 1, 062,670 
259,148 1184,000 

1, 238,608 11,246,670 
1 235,000 1350,000 

32. 522 32,491 
34,200 19,000 

11,620,000 11,330,000 

• 1935: Borneo, India, Nigeria, and Venezuela; 1936: Borneo, India, New South Wales, Rhodesia, United 
States (California), and Venezuela; 1937: Borneo, India, Liberia, New South Wales, Rhodesia, and Venezu-
ela; 1938-39: Borneo, India, New South Wales, U.S.S.R., and Venezuela. · 

In South Africa the output of pipe mines increased, whereas that of 
alluvial mines continued its decline. Production in Brazil and the new 
fields of the French African colonies increased, but in Southwest 
Africa and the Gold Coast it was drastically curtailed. As usual, 
the Belgian Congo contributed 64 percent, by weight, of the world 
output, largely industrial stones. New discoveries are reported in 
the U.S.S.R., Kenya, and Uganda. 

Tropical hygiene and diamond production.-Diamond output, more 1 

than that of any other mineral prod1.1.ct, comes from tropical countries- ': 
in the past from India, Bornro, and Brazil; today from Central 
Africa and to a smaller extent DrPzil and British Guiana. The rich
ness of the tropics in gems is a mP.tter of chance, but the scientists of 
the Middle Ages believed that the hot tropical sun ripened the gems. 
A century ago 100 percent of thl' production came from the tropics; 
in those days tropical diseasef'l decimated the workmen, and jewel 
buyers felt they were risking thP:ir lives in visiting the diamond fields. 
Of the present world output, approximately 88 percent by weight and 
51 percent by value are produced in tropical countries, but today the 
personnel of the larger companies enjoys a health record comparable 
to that of mining companies operating in temperate climates. The 
different records of the two centuries "spotlights" the advance of 
tropical hygiene. 
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J Malaria no longer saps the vitality of the staff and workmen; the 
dreaded sleeping sickness is being conquered, and dysentery has be
come rare. Turn-over in the staff is no longer a detriment to efficient 
operation. The staff lives in modern camps with proper water supply, 
sewerage systems, electric lights, and golf courses. Many bring their 
families, and schools are provided for the children. The villages of 
native laborers serve as models to be imitated by the bush natives. 
The Forminiere Co., operating in the Belgian Congo, realizing that its 
future labor supply was menaced by the sleeping-sickness plague for 
some years, has had a large, mobile medical staff examining the 
natives of the countryside and giving treatment to infected natives. 
In 1938 the medical staff examined 129,348 natives for the disease. 
The scourge is now under control. Throughout the Belgian Congo 
the number of cases of the dread disease has decreased from 11 per 
1,000 in 1908-10 to 2.9 per 1,000. 

It may be stated safely that if it were not for tropical medical 
research and present-day knowledge of sanitation, the diamond pro
duction of the world would be at least one-third less than it is. 

/_ Industrial diamonds.-In 1939 more industrial diamonds were em
/ ployed than ever before; larger factory use in the United States and 
f munition-plant use in Europe more than offset decreased use of the 
1
\ diamond drill in Canadian prospecting. Striking features of the 1939 

advance were the rapid expansion in use of diamond-impregnated 
wheels and other abrasive tools (particularly those with a powdered

) metal bond), the increased use of very small bort in drilling, and the 

I gain of mechanically set over hand-set diamond-drill bits. Diamond 
drills are now employed extensively, particularly in Canada, for 

/ blast-hole work. 
\ The demand for industrial stones was strong throughout 1939. 

As it has been for 3 years, the scarcity of fine stones required the use 
of mediocre grades. Prices of all grades registered marked advances. 

Imports of industrial diamonds into the United States during the 
past 5 years were as follows. 

Industrial diamonds (glaziers', engravers', and miners') imported into the United 
States, 1935-39 

Value Value 
Year Carats Year Carats 

-T~Average Total Average 
--------------- -------------------
I935_--- -------- 954,589 $4,293,611 $4.50 I938_ ---------- I, 396,247 $4, 2I3, 4I21 $3.02 
I936.-- --------- I, I66, 094 4, 328,603 3. 71 I939_--- ------- 3, 568,730 9, 725,683 2. 73 
I937--- --------- I, 885,970 6, 542,365 3.47 

The 1939 imports are somewhat misleading, as some shipments 
were sent here for safekeeping by the countries at war; in addition 
a number of dealers, forced to leave their homelands, brought with 
them their stocks of industrial diamonds. 

EMERALD, RUBY, AND SAPPHIRE 

The increased use of colored stones in jewelry during the past 4 
years has caused concern over the source from which supplies are to 
be obtained in the future. With the State-owned Colombian emerald 
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mines closed, the Burma ruby mines worked only by the natives, and 
the production of world sapphire mines small, little new rough stone 
is coming on the market. The jewelers are using largely stones 
recovered from old jewelry, Spain having furnished many fine-colored 
stones in the past 2 years. Such a situation, however, cannot last, 
and eventually old mmes must be reopened or new mines found. 

The Muzo emerald mine in Colombia has been shut down several 
years, but the property of the Chivor Emerald Mines, Inc., has been 
operated under lease from September 15, 1937, to date by the Com
pafiia de Esmeraldas de Colombia. From September 15, 1937, to 
September 1, 1939, 28,841.22 carats of emeralds of all grades and 
73,633.4 carats of moralla were produced. .About 100 miners were 
employed. Since September 1, 1939, the output has been unim
portant. The property is to be sold to the leasing company on a 
royalty basis and a cash payment of $10,000. 

The emerald deposits of the Murchison Range, Transvaal (see 
bibliography, Kent, L. E., Emeralds, Murchison Range, Transvaal) 
were discovered in 1927; altogether there have been 15 producers, 
most of which are now moribund. Production to the end of 1937 
was 664,612 carats, worth £84,294, or 2s. 6~d. per carat. Some of 
the stones are of fine color, but like most emeralds they usually are 
flawed (owing to movement after deposition) and often include biotite 
inclusions. Color zoning is common. Cobra Emeralds, Ltd., has 
been by far the largest producer. Emeralds occur as well-shaped 
crystals, distributed sporadically in shoots and pockets in biotite 
schist near pegmatitic intrusions. The pegmatite contains no emerald 
but does contain beryl. Near later basic intrusions the emerald 
has been "baked" to a brownish green. The emerald deposits re
semble those of Egypt, the Urals, the Salzburg .Alps, and North Caro
lina. The emeralds were deposited during the "hydrothermal phase" 
following the intrusion of the pegmatite. 

Open-cut methods of mining are used, and the emeralds are sepa
rated largely by hand methods. The yearly emerald content has 
ranged from 2.75 to 3.16 carats per load (approximately a cubic yard). 
The product is sold directly to London gem buyers. In 1938-39 
the Cobra Emerald Mines, Ltd., was shut down, owing partly to the 
depressed state of the precious-stone market and partly to decreased 
quality of the stones. N. M. Uspensky believes that aithough some 
of the emeralds at the Ural emerald mines near Sverdlovsk, crystal
lized at 500° C., most of them crystallized below 400° C. and some as 
low as 200° C. 

In 1938 the Mogok or Katha workings, Burma, produced 202,483 
carats of rubies, a 29-percent increase over 1937 (157,308 carats). 

The subcommittee appointed by the Government of Ceylon to 
report on marketing and cutting gems in Ceylon, recommended (1) 
that a Government institute to instruct the natives in gem cutting be 
set up as _part of the Department of Mineralogy, and (2) that a Govern
ment salesroom be attached thereto. The Singhalese cutter cer
tainly has much to learn from an up-to-date gem cutter. The report 
of the committee is an interesting document, describing the three 
trades concerned (the miner, the cutter, and the dealer), the laws 
relating to gemming, mining methods, marketing, and other phases 
of the industry. It is understood that the recommendations of the 
committee will be acted on favorably. 
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The sapphire production of the Mogok ruby workings, Burma, has 
been as follows in the past 3 years: 1936, 172 carats; 1937, 4,392 
carats; and 1938, 1,344 carats. Judging from the statistics of the 
Indian Government, the output of the Kashmir sapphire mines was 
probably less than 10,000 carats in 1938. 

In 1938 gems valued at £2,166 were sold from the Anakie (Queens
land) sapphire field (£1,410 in 1937). First blues comprised three
fourths of the sales; other sapphires (green and yellow) and zircons 
were not in demand. Production came from Rubyvale, Reid's 
Water Hole, and Mt. Laura. In 1939 a new field is said to have 
been discovered about 6 miles west of Rubyvale, central Queensland. 
A 412-carat emerald-green sapphire is reported among the finds. 
No gem sapphires were produced in New South Wales in 1938, but 132 
ounces of industrial stones were produced at Sapphire. 

At Mtito Andei, Kenya, patches of fine blue sapphire are found in 
crystalline corundum, encountered in working asbestos. Several 
small parcels of sapphires have been shipped. 

LESSER GEMS 

The Smithsonian Institution put on exhibition a huge topaz weigh
ing 153 pounds, or about 350,000 carats, in 1939. It is pale blue, 
with a sherry-color interior. The Harvard University Mineralogical 
Museum also added to its collection a large white topaz weighing 225 
pounds. Late in the year the American Museum of Natural History, 
New York, obtained an even larger topaz weighing 596 pounds. All 
three crystals came from Minas Geraes, Brazil. 

In 1937 the output of aquamarine at Daso, Kashmir, was 6,260 
carats (no output in 1935 and 1936). 

The total value of the opal production of New South Wales to 
December 31, 1938, has been £1,627,021. The 1938 output was 
valued at £4,226 (1937, £3,357); Lightning Ridge produced stones 
valued at £4,132, Grawin £50, and White Oliff £44. No production 
was reported from Queensland in 1938. 

In 1930 a deposit of lapis lazuli was discovered by G. L. Judin at 
Ovalle, Pamir Mountains, Badakhshan. Like similar occurrences, it 
is a contact-metamorphic deposit in marble. 

The Katanga copper deposits are the most important present-day 
producers of malachite. The material is used in cheap jewelry and 
objets d'art. Recent sales are as follows: 1937, 37~ tons; 1938, 2H 
tons; and 1939, 17~ tons. 

A little turquoise is produced in northern Baja California, Mexico, 
not far from Ensenada. 
· The amber mines at Palmnicken, Samland, Prussia, produced 400 

metric tons of amber in 1938 (1937, 328 metric tons). Amber is 
used as an ornament, and considerable amber oil and amber acid are 
distilled, as they are employed in the German dye and varnish indus
tries. In 1938 Germany exported 16,400 kilos of amber valued at 

~ 229,000 reichsmarks. Most of the amber goes to Danzig for processing 
and reexport, the major trade being with the Balkan States and the 
Orient. In Germany the use of amber "German gold" has been 
increased by nationalistic propaganda and the difficulty of buying 
other types of jewelry. Laws forbid the sale of imitation amber and 
synthetic resins resembling it in Germany. 
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Some gem prospecting is being done in the Grenville limestone near 
Laurel, Quebec. Clear pale-lilac diopside and honey-yellow vesu
vianite occurences may have some gem value. Previously minute 
blue sapphires were found at Kilmar. As Frank D. Adams has 
pointed out, the geology of the Laurentian rocks is similar to that of 
the gem-bearing rocks of Ceylon, but owing to recent glaciations there 
is no concentration of the gems in stream gravels. 

The mining and cutting of jet at Whitby, England, was an impor
tant industry 75 years ago. Today, only a few score of people are 
engaged in it. The present war may revive the trade. 

In 1938 Brazil exported 746,872 kilos of rock crystal, 27~ times the 
average for the preceding 14 years (see .biJlio raphy, Winslow, Rollin 
R., Quartz Crystal (Brazil)). Japan in p ticular, Great Britain, 
Germany, and to a smaller extent the Unit States are the principal 
purchasers. The best-quality crystals are sent to the United States 
for use in scientific instruments. Bahia is the principal producer, 
followed by Minas Geraes and Goyaz. The crystal occurs in peg
matite dikes or in detrital or placer deposits derived from them. 
Mining methods are primitive and usually are carried on by "garim
puros," locally called "crystalleiros"; the open pits are rarely more 
than 5 meters deep. Most of the exporting firms have their own 
buyers in Brazil. Rough crystal is worth $0.15 to $18.50 per kilo, 
according to quality. Reserves of crystal are reported to be large. 
Optical quartz has been discovered recently in the Mtito Andei 
district, Kenya. 

No other gem except the diamond has a wider variety of industrial 
uses than rock crystal. It is employed for oscillators in radio trans
mitters; for quartz-plate resonators at cable and long-distance tele
phone terminals; and for quartz plates in sound-detecting and sound
locating devices of various sorts and in detonator measurers. Quartz 
is also the basis of fused quartz employed as tubes, flasks, and fibers 
for precision instruments. It is used widely in the optical trade, in 
moderate-priced jewelry and objets d'art, in quartz lampsi and as an 
abrasive. A glass developed in 1939 by the Corning G ass Works 
may decrease the use of fused quartz. In December the United States 
Treasury Department bought 14,800 pounds of Brazilian crystals 
under its strategic-materials buying program. The price was $98,875, 
or $6.68 per pound. 

San Luis and Mendoza Provinces, Argentina, produced, respectively, 
325 and 270 metric tons of greenish yellow translucent marble ("onyx") 
suitable for decorative purposes in 1937. The United States is the 
principal purchaser; the rough material is worth $140 to $230 per 
ton. To obviate flaws, the blocks are cut by hand with chisels, no 
percussion drills or powder being used. The "onyx" deposits at El 
Marmol, Baja California, Mexico, produce from 3,000 to 25,000 cubic 
feet a year. The product is trucked to Santa Catarina, whence it is 
shipped to the United States. 

In 1938 Madagascar exported 453,638.037 kilos of gems and indus
trial stones. Beryl, tourmaline, colored topaz, opal, sapphire, ruby, 
garnet, and spodumene totaled 6.81 kilos; feldspar, scapolite, ame
thyst, and other lesser gems, 263.544 kilos; opaque beryl and garnet, 
328,979.208 kilos; rock crystal, 4,693.625 kilos; rose quartz, amazon
stone, etc., 6,249 kilos; and industrial rock crystal, 111.763 kilos. 
France was the principal purchaser, although Germany purchased the 

244615--40----93 
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finer rock crystal and Switzerland and England certain grades of 
stones. 

There were four producers of precious stones in South-West Africa 
in 1938. The following table gives productions and exports for 1937, 
1938, and the first quarter of 1939. 

Production and exports of precious stones in South-West Africa, 1937-38 and first 
quarter of 1939 

Production 

1937 1938 1939 (first 
quarter) 

Exports 

1937 1938 1939 (first 
quarter) 

-------------1----~------------
Semiprecious stones: 

Aquamarine ______ , ___________ grams__ 4, 970 270 2, 000 
Chalcedony ____________________ do _________________________________ _ 
Rose quartz ____________________ do ____ ---------- ---------- 6, 720 
Topaz __________________________ do____ 4,000 500 
Tourmaline _____________________ do____ 37,795 26,248 4, 300 

Iceland spar _____________________ pounds__ 873 3, 630 250 

4,350 
119,000 
54,786 
3,000 

507,851 
309 

200 
70,000 
9, 720 
1,000 

59,508 
24 

70 
10,666 

Germany buys virtually the entire output of aquamarine. 
. With the possible exception of Ceylon, Brazil is the most impor
tant producer of the lesser gems, but figures on its 1939 production 
are not at hand. 
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TNe jewelry industry in 1940.:_Retail· sales of jewelry in 1940 
totaled. about $416,000,000-a 15-percent increase over sales of 
$3,~1,564;000 in 1939, as reported by the Bureau of the Census. They 
were the most f:\atisfaetory since 1929, but the quantity sold exceeded 
that in 1929, as jewelry prices today are below those of that year; 
In 193~, 14,558 retail jewelry stores were operating in the United 
States. · The Retail Business Census shows that in 1929, $1.11 out 
of the consiuner's $100.00 was spent for jewelry, contrasted with 
only $0.86 in 1939. As compared to 1939, Michigan, Washington, 
Oregon, and Texas showed notable advance in retail sales in 1940. 
The gairis .were· due largely· to the increased sale of relatively inex
pensiveitems, 'Bind· although some-high-priced articles w.er~ sold .. a 
colorless stock market exercised a restricting influence, particularly 
in New York. The volume of Christmas trade was at least 25 per
cent above that in 1939. Diamonds and watches were the leading 
items; sales of the former were augmented by the large number of 
engagement and wedding rings bought, especially after the passage 
of the Selective Service Act. · 

Jewelry manufacturers were u:i:msually busy from May on, and 
overtime was common. · The industry. experienced some labor diffi-
culties in 1940, the principal issue bemg the closed shop. · 

Retailers evidently believe wholeheartedly in the future of their 
trade. Tiffany's moved, for the fifth time in the 103 years of the 
corporation's life, to commodious quarters at 5th Avenue and 57th 
Street, New York City; two other important Fifth Avenue retailers 
thoroughly remodeled their stores; and, late in the year, at least two 
internationally known French jewelry houses opened shops on Fifth 
Avenue. 

Fashions in jewels.-Colorful jewelry in large units characterized 
the 1940 mode. Gold, often in two or three colors, was more popular 
than platinum, although the latter wt;ts used in the finer diamond 
mountings. Patriotic, geometric, conven~ionalized floral, astronomic, 

I Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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animalic (some few attractive), Egyptian, and East Indian motifs 
were seen, Styles were striking and individuaL Jewelry ensembles' 
set with similar stones continued to gain popularity, as did large 
pieces divisible into several ornaments. An abundance of bracelets 
and necklaces, hair ornaments (including tiaras), clips, rings, and. 
earrings were worn. Wealthy refugee women wear their jewels, and 
American women are not to be outdone. 

Large diamonds and colored gems set pave with small diamonds 
were popular; but in the fall, the high price of small cut (owing to 
destruction of the cutting industry in the Low Countries) forced new 
styles requiring fewer melee. The finer gems-including the diamond 
(including fine yellow and some coffee-colored stones), ruby, and 
sapphire (not only blue but yellow)-were particularly popular, while 
the emerald· was less so. The less-valuable colored stones-star 
sapphires, moonstone, and topaz, and,to a smaller extent, aquamarine 
and amethyst-were likewise much used. The appreciation of and 
demand for colo!'ed stones .almost unknown to the .earlier generation 
is evidence of the increasing knowledge of precious stones among the 
American people. Because of the insistent demand for diamonds, 
colorless stones were most p,opular; red, blu~;~, green, and yellow stones 
followed in order. · . 
·· Oostume jew~lry.:-Nocostume is. now considered com,plete ~thout 
ref!.L or wut.a.tio11 jewelry, which is being used more and more: . The 
bl11ck gowns so prevalent today form a.n excellent background for 
"gold" pins, clips, necklaces, and bracelets. The sal!')s of costume 
jewelry in 1940 increased substantially, probably to a gre!tter extent 
than sales of real jewelry. Designs are improving and either follow 
the lead of jewelry designers or in some instances precede. them. 
Many foreign sources of supply were cut off by the war, but American 
industry has successfully made up the deficit. Plastics·are effectively 
used, and lucite beads are a fair substitute for satin spar. . The manu
facture of costume jewelry cente;rs in New York. The valu.e at the 
factory of costume jewelry produced in 1939 was $33,921,990 (1937, 
$29,928,567),. and over 12,000 people were employed in the industry. 

Domestic production.-From the 1909 peak output of gem· stones 
valued at $534,280, the domestic industry dwindled to only· $3,000 in 
1934. Since then production has increased markedly and in 1940 
was valued at $340,000to $750,000; the first figure is a rough estimate 
of the amoun.t used in jewelry and the second an estimate of the total, 
including that treasured by collectors or sold to tourists, collectors, 
and rock gardeners. The rise is due largely to the growth of lapidary 
work as a hobby (particularly in the Pacific Northwest and notably 
in Oregon and Washington). Stones of the agate family comprise 
about S7 percent of the amount used in jewelry. Gems are produced 
largely by individuals or partnerships, and as there are no official 
returns exact figures are not available. 

The war has shut off, at least in part, the country's normal sources 
of supply of colored gems; their place, to some extent, has been taken 
by gems of American origin. 

In the Northwest, especially in Oregon (according to correspondence 
with H. C. Dake) mineral collectors and lapidaries, both professional 
and amateur, continue to increase. He estimates the value of the 
material Oargely quartz minerals) collected and cut in 1940 as follows: 
Oregon (professional lapidaries-$150,000, amateurs-$225,000); 
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Washington, $140,000; and Idaho, $47,000......,.a total of $562,000. A 
new agate-producing district in Harney County, Oreg., an opalized
wood locality in central Washington, nephrite in place in an aplite 
dike near Split Rock, Fremont County, Wyo., and nephrite boulders 

· about 48 miles southeast of Lander, Wyo., are reported. Miss M. 
Barrie Berryman states that there are some 50 professional and ama
teur lapidaries in Utah; she estimates the total value of the rough and 
cut gems and mineral specimens produced in the State as $25,000 
in 1940 compared with $8,000 in 1939, 

With the exception of quartz gemstones, turquoise leads in total 
valu~about $20,000; Nevada ranks first in output and Colorado 
second. The Fox turquoise mine near Cortez, Lander County, Nev., 
produced 7,928 pounds of rough turquoise; of this the more desirable 
material was sold for $11,405. The Tonopah district and mines at 
Austin, Nev., also produced some turquoise, as did the turquoise 
mine in the San Luis Valley near Villagrove, Colo. A little is re
ported to have been produced in New Mexico, and some Arizona 
turquoise was sold, although little or no mining was done in 1940. 
Sales of turquoise jewelry in the southwestern curio shops were large. 

Arthur L. Crawford reported that three localities in Utah (5 miles 
west of Fairfield, Utah County; 9}f miles south of Grantsville, Tooele 
County; and 25 nilles north of Lucin, Box Elder County) produced 
variscite in 1940, and the mineral was also _discovered near Promon-
tory Point, Box Elder County. · · · 

In 1940 Montana produced about 121350 troy ounces of sapphires 
(1,029 pounds) valued at about $17,000. The principal producers 
were the American Gem Mines at Philipsburg, owned by Charles H. 
Carp and J. W. Kaiser, and the Perry-Schroeder Mining Co. of Helena, 
dredge operators. The stones are used industrially, as few are suitable 
for jewelry. As difficulty is likely to arise in obtaining synthetic 
sapphires and rubies from Europe, Montana sapphire mining may well 
become an important cog in our national defense program, because 
jewels are essential in many instruments necessary for military purposes. 

Austin-F. Rogers 2 describes nephrite recently found in the western 
part of the Santa Lucia Range, southern Monterey County, Calif. 
It occurs not only in large and small boulders but also in place in 
serpentine in a region of Franciscan rocks. The nephrite ranges from 
light greenish gray to black in color, and some of it is suitable for cut
ting. According to reports, californite (a compactvesuvianite used as 
a substitute for jade) is being mined by the Curly Jack Mining Cor
poration on the South Fork of Indian Creek near Happy Camp, 
Siskiyou County, Calif. 

Three operators produced tourmaline, kunzite, beryl, and rock 
crystal valued at about $2,400 from the well-known gem-stone deposits 
of San Diego County, Calif. 

In 1940 a number of mineral collectors visited Topaz Mountain 
in the Thomas Range, Juab County, Utah, according to Miss Berry
man. By blasting they collected a quantity of sherry-color topaz, 
which had been bleached water-white at the surface. When cut this 
material forms attractive gems readily sold locally. 

A considerable amount of moss agate was recovered from the 
gravels of the Yellowstone River in southeastern Montana. This 

s Rogers, Austin F., Nephrite 1ade from Monterey County, Calif.: Bull. Oeo!. Sqc, America, vo!. 511 
No. 12, pt. 2, Deeember 1940, p. 1941. 
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source has long furnished beautiful moss ag~te for jewelry, but fine 
material is becoming scarce. The deposit in the Granite Hills near 
Split Rock, Wyo~, also supplied considerable moss agate, andsome 
was produced in other Mountain States. ·. . . 

A few Sioux still dig pipestone at Pipestone, Minn., and cut it into· 
pipes or ornaments for their own use or for sale. · 

In the fall of.1939 Carl M. Anderson found a deposit of lapis lazuli, 
some of rather fine quality, at an elevation of 12,500 feet on thef!lope 
of Italian Mountain, Gunnison County, Colo. The lapis occurs as 
three stringers in Paleozoic metamorphic limestone intruded. by dio
rite, which reach a maximum width of 7 or 8 inches and are traceable 
for about 300 feet. Harold l. Rosencrans, a Longmont jeweler, con
trols the deposit, cuts the lapis, and sold some in theEast and.set 
the remainder in Indian-style silver jewelry for distribution in the 
West. 

Some gem stones were produced as a byproduct of North Carolina 
feldspar and mica mining; C. C. West operated a ruby property near 
West Mills, Macon County, and sold the product to the tourist trade. 
A number of lapidaries also cut for sale to t"Ourists. · . 

A small amount of rose quartz was produced at Scott's mine near 
Custer,. S.Dak. The total recorded production of rose quartz in the 
Black Hills from 1879 to date has been valued at abo.ut $55,000. A 
small amount was also produced at Albany, Maille, and asteriated 
rose quartz in North Carolina. . i 

Other gem stones produced in the United States in 1940 included 
agate (Utah, South Dakota, New Mexico); agatized wood (private 
lands surrounding Petrified National Monument, Ariz., New Mexico, 
Utah); alabaster (New Mexico, Utah, Wyoming); amazonstone (Colo
rado); amethyst (Red Feather Lakes, Larimer County, Col0., Georgia, 
Maine, No.rth Carolina); aquamarine (Colorado, Maine, North Caro.
lina); azurite (Bingham, Utah); chalcedony (Utah); emerald matrix 
(North Carolina); garnet (Colorado, New Mexico, North Carolina); 
golden beryl (North Carolina); jasper (California, New Merico, 
North Carolina, Utah); lazulite (Clubbs Mountain, N.C.); malachite 
(Bingham, Utah); moonstone (North Carolina); rock crystal (Ar
kansas); iridescent obsidian (California); rhodonite (Utah); rutilated 
quartz (North Carolina); topaz (Colorado, Maine, North Carolina); 
pink sapphire (Georgia); and tourmaline (Maine). 

Imports.-Imports of precious and imitation stones (exclusive of 
industrial diamonds) into the United States in 1940 totaled $37,767,-
705-a 6.7-percent decrease as compared with 1939. Details are 
shown as follows: 
Diamonds: 

Rough or uncut (suitable for cutting into gem stones), Carata Value 
dutyfree _____________________________________ 227,886 $11,595,703 

Cut but unset, suitable for jewelry, dutiable: 
Less than 10 stones per carat ________ "-------- 54,005 5, 457,151 
10 or more stones per carat_ __________________ 267, 466 16,544,568 

Emeralds: 
Rough or uncut, free _____________________________ 14,364 6, 915 
Cut but unset, dutiable __________________________ 16, 093 394, 104 

Pearls and parts, not strung or set, dutiable: 
~atural________________________________________________ 224, 101 
Cultured or cultivated___________________________________ 355, 595 
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Other precious and semiprecious stones: 
Ro~,Jgh or uncut, free ____________________________________ _ 
Cut but unset, dutiable _________________________________ _ 
Imitation, except opaque, dutiable: 

Not: cut or faceted __________________________________ _ 
Cut or .faceted: 

. ~h!~~i~~== == = = = = == = = ===== == == === == === === = = = = = = ·Imitation, opaque, including imitation pearls,_duti-able _________________________________________________ _ 
Marcasites, dutiable: 

:rla:ti~~==~= = ===== == = = == = = = = = = == = = = = = = = = = = = = = = = == = == === 
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$153,858 
2, 191,513 

4, 127 

359,672 
423;344 

32, 193 

6, 790 
18,071 

.. 37, 767, 705 

As compared with 1939 imports of rough diamonds, other precious 
and semiprecious stones, cultured and imitation pearls, and synthetic 
gems increased whereas imports· of cut diamonds, uncut emeralds, 
natural pearls, and inarcasites decreased. The number of watch 
jewels imported in 1940 totaled 98,77.1,042 valued at $1,831,007 
compared with 43,712;840 valued at $913,245 in 1939. ·. . · · 

Govern,ment regulations.--..:.owirig to the war, Gove:rilment regulations 
affecting the jewelry trade· were· legion in 1940. By Presidential 
proclamation, effective July 5; 1940, as a result of the Sheppard-May 
Bill, a license was required to export industrial diamonds .and quartz 
crystaLs, and on December 20, 1940, the order was amplified to in-
clude allproducts that contain them. · · 

The British emb1tl'g6 on the export of diamonds (to prevent indus
trial diamonds from reaching the enemy) promulgated at the beginning 
of the war:is effective, except for a major leak of Brazilian stones to 
Germany .. In 1940 the order was amended several times to increase 
the control of industrial diamonds. As of July 1, 1940, diafuorids; 
precious stories,' and jewelry were permitted to be carried out of 
Great Britain by license only to prevent the export of capital. ·cus
toms officials at British ports require the presentation of a license for 
all jeweky worn by travelers, evenweddingrings if they appear to 
be new. The budget of July 1940 increased the British tax on jewelry 
to 33~ percent of the wholesale value. 

Canada has:classified industrial-diamonds and piezoelectric quartz 
crystals as of indirect strategic value. To keep cash within the 
Dominion; in December 1940 Canada prohibited the importation of 
jewelry and uncut diamonds from .the Unite(~ States' and placed a 
25-percent excise tax on. the .sale of luxury artiCles. Canada was 
formerly this colihtry's most irilportant·foreign market for jewelry. 
Severe regulations· eXist-regarding the sale of military· emblems that 
might be mist!l,ken for official insignia. 

In May the Union of South Africa decreed that all shipments of 
rough diamonds can thereafter be addressed and delivered only to 
parties in London. 

For the period July-December 1940 New Zealand cut·imports of 
precious stones from the United Kingdom and its Crown colonies by 
75 percent. The export of. precious stones, unset or in jewelry, from 
Australia is prohibited, except by consent of the Minister for Trade 
and Custom.S. 

On June 3, 1940, France decreed that cut precious stones and jewelry 
could not be exported frol!l the country; previous decrees had. covered 
the:export of rough stones. · . 



1404 MINERALS YEARBOOK, REVIEW OF 1940 

In May 1940 Germany prohibited the sale in the Reich. of gold 
objects weighing more than 50 grams (1.6 ounces) or of more than 14 
carats gold content. Early in 1940 Hebrews in Bohemia and Moravia 
were required to register with the Government all precious stones and 
articles made of precious metals. In Occupied France the German 
military authorities required inspection of all private safety deposit 
boxes and official listing before January 10, 1941, of the gold and 
precious stones they contained. ·.. . . 

Early in 1940 Japan appealed to its citizens to sell or give their gold 
jewelry to the Government. In June the sale of watches. costing 
more than $12 and the manufacture and sale of rings and necklaces 
were prohibited. Stocks of such articles in stores were to be liqui
dated within 3. months. The export of gold, even that in one's teeth, 
is !reported to be dutiable upon leaving· Japan .. 

On March 24, 1940, French Indochina required all shipments of 
imit.ation precious s.tones imported into the colony to show clearly 
the country of origin. Many of the zircons cut in Bangkok, Siam; 
originate in Indochina and . are smuggled across the border. To 
control the trade; the Indochinese Government on June.12, 1940, 
decreed (1) that only the Kha people could dig the gems; (2) that only 
licensed buyers could purchase them; and, (3) that buyers and lapi
daries must keep an accurate and detailed account of the stones 
bought and sold. • 

On July 22, 1940, Switzerland placed the control of industrial 
diamonds under its War Industries and Labor Office, to regulate sales 
and insure more equitable distribution of the supply on hand. 

On February 8, 1941, President Getulio Vargas ofBrazil issued a 
decree prohibiting the export of 35 minerals (including industrial 
diamonds and rock qrystal) without an export permit, except to 
Ameri(;lan~nations. Exports to Japan, either for Japanese consump
tion or f!)r,reexport, were relatively large in 1940. 

Industrial gem stones and national dejense.-Certain gem stones are 
essential to the United States armament program. Industrial dia
monds are one of the critical 3 minerals being stocked by the Govern
ment to insure rapid and efficient motor- and airplane-engine pro
duction. Lapidaries should be trained to produce the smaller-gage 
diamond dies. As of June 30, 1946, the Procurement Division of the 
United States Treasury had purchased 11,800 pounds of rock crystal 
for $98,875, and early in 1941 it bought Brazilian industrial diamonds 
valued at $100,000. Piezoelectric quartz from Brazil is necessary in 
the manufacture of certain types of radios, telephones, telegraph 
instruments, and cables. Rock crystal is'ltlso essential for the lenses 
and prisms widely used in optical instruments and when fused is 
employed in the chemical and electrical trades. Limited quantities 
of fine fluorspar, also utilized in optical instruments, can'be obtained 
in the Illinois-Kentucky fluorspar district, and a synthetic substitute 
is said to be satisfactory. Iceland spar is essential for Nicol prisms. 
A. deposit found recently in the Copper Mountain mining district 
30 miles southwest of Taos, N.Mex., promises to replace in the American 
optical industry the spar formerly imported from Helgustadir, Iceland. 
Tourmaline is used in the tourmaline tongs (a simple form of polari
scope) and might have other value in military instruments. Watch 

• Considered "critical" by the Army and Navy Munitions Board for purposes of procurement under the 
Reconstruction Finance Corporation. 
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and instrument jewels, essential for airplane instruments and time 
bombs, are normally cut in Switzerland from European-made syn
thetic sapphire. An adequate domestic supply of raw material is 
available in the Montana sapphire mines, but lapidaries should be 
trained in this country to cut the jewels. . . . 
. Effect ofwar on jewelry trade.-The jewelry industry continues to feel 

the effects of war. Destruction of the cutting industry in the Low 
Countries doubled or even quadrupled the price of sJhall..,cut diamonds. 
The price of fine large stones, however, only increased about 20 per
cent, inasmuch as sU:ch goods can be profitably cut in this country, 
England, and South Africa. For the present prices should be firm, 
with possible increases in large-cut stones later. The limited supply 
ofsmall-cut stones in this country will result in fashion changes, and 
pave settings will be replaced by "sec" mountings (large stones set 
with a minimum of small stones). . · , .. 

The British embargo on the export of uncut•gem and industrial 
diamonds has been adniinistered broadly; in consequence, imports into 
the United States have been unusually large. New York has increased 
in importance as a diamond center' but can scarcely, as some Claim, 
become the locale of the world cutting industry. . . . 

The :fine-precious.:.stone industry, with its ·center-Paris-in the 
hands of the Germans, has been in chaos; imports into the United 
States have been more or less normal, and although· prices are firm no 
great increase is expected, as stocks in the United States are adequate. 
For the duration ofthe war India will be a more important--and Paris 
a much less important--center of- fine~gem trading. · 

Most ofthe less-valuable stones were cut in Germany, Czechoslovakia, 
and France, and before the war the United States imported synthetic 
stones from Germany, France,. and Switzerland. The stocks of the 
less-valuable stones were normal when war broke, but since then they 
have been replenished but. meagerly; in consequence, shortages of 
certain stones already have occurred. Stocks of synthetic stones 
suitable for jewelry are not large. 

An alleged shortage of iridium (used as an alloy in jewelry plati
num) caused a marked increase in price in 1940 (from $17 5 to $27 5 an 
ounce), although the price of platinum itself was stable. The war can 
only increase the cost of most jewelry items. 

DIAMOND 

Notwithstanding world conditions the diamond industry in 1940 
had a relatively satisfactory year. Production increased in total 
weight but decreased in total value. Total sales of rough stones • by 
the Diamond Trading Co. were about the same as in 1939, but the 
war has largely limitea retail purchases (with the exception of cla:o,des
tine investment buying) to the American continents, India, and the East 
Indies. The in:vasion of the· Low Countries disrupted the cutting 
industry. The Germans have the men, equipment, and plants but 
little rough stock; Great Britain has the stocks; and Great Britain 
and powers friendly to it have a few cutters of large stones. 

·Share dealings.-The shares of diamond-mining companies, vir
tually all of which are listed on the London Stock Exchange, had a 
limited and at times a nominal market in 1940. After a short spurt 
quotations declined until the French debacle in June, by which time 
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they had been reduced almost 50 percent; prices then seesawed .for 3 
months and afterward rose rather sharply. During the year five 
representative stocks lost about 8 percent-better performance than 
that of· most British and American stocks.. At the end. of the year 
quotations were 29 percent of their· high (1927) and 285 percent of 
their 'low. Of the 11 leading diamond-mining companies, 8 paid 
dividends. 

Market.-In 1940 the Diamond Trading Co,, which controls the 
sale. of about 95 percent of the wor-ld output of diam<mds; sold rough 
stones valued at about £6,000,000: For the first 4 months of the 
year sales were ·large and reminiscent of the prosperous twenties. 
But with invasion of the Low Countries trade fell off markedly, and 
America remained the chief customer. Industrial diamonds were; 
however, sol<l in quantity throughout the year. · • 

Sales of polished diamonds were also large until May, and :during 
January and Febr1.1ary small cut stones were in marked demand. After 
May, the United States was practically the only buyer of importance 
and since then has been building up its stock of small cut stones~ 
Retail sales in the United States increased compared with th9se in 
1939. . 

Stocks of rough stones held by the Diamond Corporation are large, 
although they include few fine, large gems. Stocks of rough gem.:. 
grade diamonds in the United States are believed to be adequate, but 
stocks of industrial grades are less so. Stocks oflarge cut stones are 
adequate; those of small cut stones are inadequate, and unless the 
latter can be replenished, jewelry styles must change~ _ . 

lmports~-'-Diamond imports into the ·United States in 1940 by 
countries were as follows: 

Diamonds imp~~ted into the United States in 1940, by countries 
[Exclusive of industrial diam~nds] 

Rough or uncut Cut but not set 

Country Value Value 
CaratS 1----.----1 Carats 1-----.----

.Total Average Total ·Average· 

Belgium ________________________________________ ------------ ---------- 242,326 $15,137,583 $62.47 
Brazil_________________________________ 3, 436 $322. 773 $93.94 1, 612 140,058 86.88 
Cuba_________________________________ __________ ____________ __________ 131 10,884 83.08 
France ________________________________ ---------- ------------ ---------- 6, 487 582,519 89.80 
Mexico _______________________________ ---------- ------------ ---------- 40 3, 465 86.63 
Netherlands---------------------------------------------------------- 34,309 2, 306,740 67.23 
Netherlands Indies___________________ 1, 789 45,423 25.39 501 18,593 37.11 
Palestine __ --------------------------- __________ ------------ ---------- 1, 123 92,318 82. 21 
Pem __________________________________ ---------- ------------ ---------- 18 933 51.83 
Switzerland _____________________________________ ------------ -----~---- 995 87,894 88.34 
UnionofSouthAfrica ________________ 222,615 11,222,372 50.41 24,571 2,827,942 115.09 
U.S. S. R---------------------------- ---------- ------------ ---------- 1,017 39,986 39.32 
United Kingdom _____________________ ---------- ------------ ---------- 8, 341 752,804 90.25 
Ve!lj)zuela____________________________ 46 5,135 111.63 ---------- ------------ ----------

227, 886 11, 595, 703 50. 88 321, 471 22, 001, 719 68.44 

Cutting.-The cutting industry was normal for the first 4 months 
of the year, but when the Germans invaded the Low Countries in 
May the centers of 90 percent of the industry became wholly dis
organized. America, the principal market, must now depend on the 
450 cutters in the United States, 300 in South Africa, and 200 in 
England to supply its needs, as Brazil, Borneo, India, and Palestine 
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cater largely to local and Eastern markets. The cutters in the first 
three countries, are paid such high wages that small stones cannot be 
cut profitably. Recent increases in America (the minimum weekly 
wage rose from $75 to $120) must increase prices; however, some 
observers claim that if the industry is mechanized further the United 
States can profitably cut small diamonds. 

World produetion.-Owing to the war, actual production figures" are 
not available but the estimates in the following table are believed 
to be fairly accurate. World production (gem and industrial) in 
1940 is estimated to have been 14,140,200 carats (2.828 metric tons) 
valued, at about $31,000,000-an all-time record as to quantity. 
Compared with 1939 total weight increased 13 percent; value de
creased 24 percent. In other words, the production of bort increased 
markedly and that of gem stones decreased by about 22 percent. 
Belgian • Congo was the leading world producer both in weight (77 
percent), and in total· value (24 percent). As only one pipe mine 
was operated::-and that for but 8 months-,-the alluvial mines pro
duced -96 percent of the world total by weight and 91 percent by 
value. ·Of the ·world total the British Empire produced 14 percent 
by weight and 37 percent by value. Industrials comprised 85 percent 
by weight of the world total. 

The following table shows, as accurately as available statistics 
permit, world production for the past 5 years: 

World production of diamonds, 1936-40, by countries, in metric carats 

{Including industrial diamonds} 
·, 

Country 1936 1937 1938 1939 1940 

Africa: 
Angola." "_ ---------------------------- 577,531 626,424 651,265 690,44'1' 1785,000 
Belgian Congo._------"--------------- 4,634, 266 4,925,228 7,205,620 8, 344,765 1 10, 900, 000 French Equatorisl Africa ______________ 1,550 5,588 19,644 116,000 116,000 
French west Africa.------------------ 18,897 57,687 61,928 56,314 175,000 
Gold Coast (e;xports) _ ----------------- 1,414,677 1, 577,661 1,296, 763 1,087,652 1825,000 Sierra Leone __ , ________________________ 616,200 913,401 689,621 1600,000 1 600;000 

~=:~!~~~~~::::::::::::::::::: 184,917 196,803 154,856 36,010 30,017 
2, 704 3,234 3,576 3,445 12,250 

Union of .South Africa: 
Mines'---------------------------- 339;719 820,284 -m:~ '1,089,144 1351,400 
AlluviaL-------------------------- 284,204 207,359 160,684 1 172,000 

Total Union of South Africa _____ 623,923 31,030.434 1,'238,608 '1,249,828 1523,400 
B~il. ----------~------------------------- 136,462 192,000 111,257 1350,000 1_325,000 
British Guiana ..••.•. ~-------------------- 41,067 35,958 32,522 32,491 26,764 
Other countries •----.------------------·---- 6,000 6,000 34,200 19,000 131,750 

8, 2li8, 200 ' 9,570,400 11,499,900 12,486,000 14,140, wo 

1 Estimated. 
• Includes 1,009 metric carats recovered by debris washers. 
'Includes 2,791 metric carsts recovered from r&-treatment of tailings. 
• 1935: Borneo, India, Nigeris, and Venezuela; 1936: Borneo, India, New South Wales, Rhodesia, United 

States (California), and Venezuela; 1937: Borneo, India, Liberia, New South Wales, Rhodesia, and Vene
zuela; 1938-40: Borneo, India, New South Wales, U.S.S.R., and Venezuela. 

The Belgian Congo increased its output, particularly from the 
Beceka mines, which produce mainly bort. Angola also increased 
its yield about 14 percent. The Gold Coast curtailed production 
drastically, and the pipe-mine output was about 37 percent of that in 
1939. Venezuela-a minor producer- is mcreasing its output. 

Age of African diamond depo8'its.-The more famous of the African 
diamond fields (South African kimberlite pipes) are of Cretaceous age. 
South African alluvial deposits and those of South-West Africa are 



1408 MINERALS YEARBOOK, REVIEW OF 1940 

derived from the break-down of such pipes. The Tanganyika pipes 
are contemporaneous, as· are the noncommercial Belgian Congo 
pipes; strangely enough, the Arkansas kimberlite intrusives are 
approximately of the same age. . • . 
· The Belgian Congo-' Angola diamonds are. known to be older than 
the Jura-Triassic and are presumably of pre-Cambrian age. Junner. 3 

believes that the Gold Coast deposits are also of pre-Cambrian age, 
and diamonds have been recovered from the clean-up of the Ashanti
Adowsena gold mine, whose . ore bodies occur in the Banket series 
(Tarkwaian quartzites of pre-Cambrian age). An occasionaLdiamond 
is found in the gold mines on the Witwatersrand, where the gold 
deposits also occur in pre-Cambrian rocks. The important Sierra 
Leone deposits and those of the French African colonies are likewise 
presumably of pre-Cambrian age. 

In normal years the value of the production from the Cretaceous 
and pre-Cambrian deposits is more or.less comparable; in 1940, owing 
to the small. amount of activity in pipe mining,. the older deposits 
represented 96 percent by weight and 72 percent by. value of. that 
part of the world production that can be allocated to deposits of these 
two. types. · 

Industrial diamonds.~In 1940 American industries, working under 
the· stress of the defense program, consumed more diamonds than 
ever, probably in excess of 2,000,000 carats, and in European muni"" 
tion plants the increased use was equally great. In the past 30 
years the· use of industrial diamonds has increased eightfold, and a 
decade hence the diamond.mines of the world may have difficulty in 
satisfying the world demand. Industrial diamonds are one of the 
critical war materials to be stocked by the Procurement Division of 
the Treasury. During the last 2 years the American trade has ac
cumulated a stock of industrial stones that may be adequate for I 
year's consumption: Naturally such a small stock is wholly inad
equate for a highly industrialized country. lacking local sources of 
supply. Features of the trade·in 1940 were (1) the further expansion 
of the use of diamond-impregnated wheels and tools with a powdered
metal bond, (2) the increased use of mechanically set drill bits studded 
with small stones, and (3) the tendency to replace cleavages by fine 
crystals in diamond dies. 

Throughout 1940 the demand for industrial diamonds was strong 
because of the high rate of industrial activity in the United States and 
in Great Britain. Prices were firm, with an upward trend. 

Imports of industrial diamonds into the United States during the 
past 5 years were as follows: 
Industrial diamonds (glaziers', engravers', and miners') imported into the United 

States, 1936-40 

Value Value 
Year Carats Year Carats 

Total Average Total Average 

1936.---------- 1,166,094 $4,328,603 $3.71 1939 ____________ 1 3,568, 730 $9,725,683 $2.73 
1937----------- 1,885,970 6, 542,365 3.47 1940 ____________ 3,809,071 11,026,563 2. 89 
1938.- --------- 1,396,247 4,213,412 3.02 

Imports from Brazil rncreased markedly and caused an advance of 
16 cents a carat in the average value. 

• Junner, N. R., Origin of Gold Coast Diamonds: Gold Coast Colony Report of Geol. Survey Dept. for 
financial year 1937-38, p. 6. 
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RUBY, SAPPHIRE, AND EMERALD-

Sales of rubies, sapphires, and emeralds and of less-expensive 
colored gems were large in 1940. Particolored sapphires were popular, 
and one New York jeweler combined Montana sapphires and yellow 
gold attractively. 

After the Burma Ruby Mines, Ltd., abandoned operations in 1931 
local Burmese miners continued them. The productioh rose markedly 
from 1934 to 1937 (21,622 carats of rubies valued at £2,708 and 153 
carats of sapphires valued at £25 in 1934 to 157,308 .carats £6,841, 
and 4,392 carats, £228, in 1937, respectively) .. There was a further 
increase in 1938. A few spinels are a byproduct. . 

In 1939 the Anakie (Queensland) industry sold sapphires v~:~-lued at 
£326; production was somewhat greater, as appreciable quantities of 
fancy. stones ~:~-nd industrial corundum·were expm:t()d but not sold. 

The Kashmir sapphire output was nominally 18,344 carats valued 
at £41 in 1937 and 4,892 carats, £11 in 1938. Owfug to its high 
altitude this deposit (at Soomjam in the Pedar district) can be worked 
only when the weather is favorable. · 

After 25 years of Indochinese sovereignty the sapphire deposits of 
Pailin were reincorporated into Thailand (Siam)toward the close of 
1940. . 

In 1940 the United States imported 16,093 carats of cut emeralds 
valued at $394,104 (United Kingdom 58 percent, Russia 20 percent, 
Colombia 13 percent, France 2 percent, and Belgium 1 percent) and 
14,364 carats of rough emeralds valued at $61915. The Chivor 
Emerald Mines, Ltd., Colombia, was operated under lease in 1940, 
and some good material is reported to have been found. Dr, Thomas 
Clements (see following bibliography) considers. that the Muzo 
(Colombia) emeralds were deposited· by ma.gmatic waters at rela
tively low temperatures. Although the mine has been clQsed since 
January 1, 1939, Dr. Clements states that the deposit is not exhausted, 
and he believes that there may be other 'deposits in the vicinity. 
Government reports indicate that emerald stocks valued at about 
$400,000 are in the Banco de la Republica. Brazil exports a few 

. light-color emeralds obtained in the States of Minas Gerais and 
Bahia. 

LESSER GEMS 

A little opal was produced at Sheep Creek Station, Queensland, in 
1939, but operations at Duck Creek were at a standstill. 
• Burma produced 1,303 hundredweight of jadeite valued at £4,320 

in 1938 and 2,952 hundredweight valued at £13,030 in 1937; the cause 
of the decrease was attributed to the war in China. 

Production of amber in Palmnicken, Prussia, increased consistently 
from 1936 to 1939 (estimated exports for 1939 were 26,860 kilograms 
valued at 138,000 reichsmarks); most of this output was shipped to 
Danzig for processing and re-export. The Myitkynia district pro
duced 38.7 hundredweight of amber valued at £668 in 1937, but no 
production was recorded in 1938. · 

A rock crystal weighing 4,400 pounds and valued at $25,000 was 
found at Itamarandiba, Brazil, m 1940. The Swedish Geological 
Survey reports the discovery of rock crystal in the Province of Jamt-
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land,. northern Sweden. Preliminary tests suggest that this find may 
supply Sweden's small demand for piezoelectric rock crystal formerly 
obtained from Brazil. -

Korn~rupine of gem quality is reported to have been identified in 
concentrate from gem pits at Ratnapura, Ceylon~ · 

Dr. A. L. Parsons reports that a little iolite was produced from the 
Great Slave LaJ>:e region, Canada. Some attractive gems have been 
cut from the material. .. 

Agll,lmatolite is eXploited on a small scale·at the large· deposit near 
Para de Minas, Minas Gerais, Brazil; it is used for church. constrlic
tion, ornamental purposes, and sculpture. 

In 1939 Turkey produced less meerschaum than in 1938 (335 cases 
compared with 385 in 1938). . · . 

In the first half of 1940 Brazil exported 1,754,745 carats ofgem 
stones-virtually all to the United States. Bahia and Rio de Janeiro 
were the principal shipping points. . 
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Retail sales by jewelry stores ip. the United States totaled about 
$526,000,000 in 1941, a 30-percent increase over 1940 (when sales 
totaled about $405,000,000) and within 2 percent of those in 1929. 
An.additional18 to 24 percent was sold by department stores. 

Arkansas, Connecticut, and Indiana showed notable advances over 
1940 in retail sales. Again, as in 1940, gains were due mainly to larger 
turn-over of relatively inexpensive items, and sales of high-priced 
articles were the exception. This can be explained, in New York at 
least, by the colorless stock market. 

The jewelry· trade had two "Christmases"-the first late in Sep
tember, when taxWise buyers bought heavily to avoid the 10-percent 
excise. tax, and the real Christmas. During both periods the buying 
rate was higher than at any corresponding time since 1929. Some 
expensive articles were sold during both buying seasons, and certain 
of these, strangdy enough,. were purchased by European refugees. In 
1941 the gain in sales may have been in part a hedge against infl.ation, 
that is, investment buying; but furthermore, compared with 1940 the 
Nation's income had risen from about $72,000,000,000 to about 
$92,000,000,000. Sales were also increased by an all-time record 
number of marriages (1,565,000), over 16 percent above those in 1940, 
which had been the banner year. 

From year to year in the larger cities, a few of the better department 
stores are cutting into sales of retail jewelers, and it may be added that, 
on the average, th~y are handling stock of finer grade year after year~ 

Wholesale jewelry sales in 1941 were somewhat greater even than 
those of the retailers, and stocks in retail jewelry shops increased 14 
percent. Manufacturers' personnel was employed full time. During 
the year, exports to South America, which normally obtains its jewelry 
supplies from Germany, were large. 

The national income of Canada is also rising ($5,180,000,000 in 
194Q-$6,200,000,000 in 1941), and retail jewelry sales in 1941 topped 
those of 1940. Canadian prices have as their ceiling those of the basic 

1517 
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period September 15-0ctoberll, 1941. Luckily, the more important 
shops had fairly extensive stocks when the price order went into eff-ect; 
but as the war progresses, the transfer of machinery and artisans to 
war work and the lack of certain materials may cause a shortage of 
articles, resulting in smaller retail sales. 

FASHIONS IN JEWELS 

Large, flamboyant jewelry characterized the mode in 1941, a year 
in which it was used even vlith sport clothes. Gold continued to be 
worn more than platinum, although the latter was used in the finer 
diamond mountings: For the first time, however, industrial con
sumption of platinum exceeded that of the jewelry trade. Regi
mental and other military insignia and the "V for Victory" pins and 
clips were popular, but floral decorations, grotesque animals, geo'
metric designs, and Victorian and South American motifs were also 
seen. Ensembles set vlith similar stones and large jewelry pieces 
divisible into several ornaments contlnued in favor. Clips and lapel 
pins were especially popular; watches, bracelets, earrings, and neck
laces were less so. Double wedding rings are gaining popularity. 

The shortage of melee is decreasing the use of pave mountings, and 
more and more fine gems are being set "sec." Stones, suclras citrine 
and aquamarine, weighing up to 400 carats (over 2 ounces), were used 
in bracelets and pins. Diamond (including some brown stones for 
men), sapphire (largely blue, but also yellow and pink), and ruby 
were the most popular gems, followed by topaz, moonstone, emerald, 
aquamarine, and amethyst. Due to the insistent demand for dia
monds, colorless stones were dominant, followed by blue, red, yellow, 
and green. For the first time in many years, yellow stones were · · 
more popular than green and were used almost as commonly as blue _·. 
and red stones. Owing to vlider knowledge of gem stones in the 
United States, some 40 varieties were used in jewelry in 1941, in 
contrast to the few kinds once worn. • 

DOMESTIC PRODUCTION 

From the 1909 peak output of gem stones valued at $534,280, 
domestic production dwindled to only $3,000 in 1934; but since that 
year productior has increased progressively and markedly and in 
1941 was valued at $240,000 to $770,000. The first figure is a rough 
estimate of the value of uncut stones used in jewelry and the second 
an estimate of the total value after cutting, including stones added 
to mineralogists' collections or sold to tourists, collectors, and rock 
gardeners. Of the total value, 70 percent represents members of the 
quartz family, 18 percent sapphires (largely used industrially), and 
12 percent turquoise. The principal producing States (in approxi
mate order of output) were Oregon, Montana, Washington, Nevada, 
Wyoming, and Colorado. 

The interest in beautiful minerals continues to grow; the number of 
professional and amateur lapidaries is increasing, particularly in 
Oregon (largely Portland and Newport) and Washington. Dr. H. C. 
Dake says that in those States the shops are operating at capacity and 
there is a shortage of skilled labor; cabochon-cut gems are being sold 
to American makers of costume jewelry; and agate balance knives and 
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mortars and pestles are being produced. Local machine shops 
manufacture cutting equipment, including diamond saws. 

Professional gem cutters operate alsQ in New York, Rhode Island 
(Providence), Maine, North Carolina, Montana, and South Dakota. 
Gem cutting is carried on as a hobby in many States, notably in 
Idaho, Wyoming, Utah, and North Carolina. Owners of precious
stone claims complain that amateur mineralogists "high-grade" the 
deposits in the absence of a resident watchman. 

, Agate and jasper are collected in quantity in Oregon and Wash
ingttm, particularly on the beaches of Lincoln County, Oreg. Most of 
this is cut by local lapidaries, although some rough is shipped to other 
States. Montana continues to produce a considerable quantity of 
fine moss agate from the gravels of Yellowstone River in the south
eastern part of the State. Wyoming also furnishes good material. 
Alfred M. Buranek states that Utah produced about $10,000 worth of 
agate in 1941. Arthur L. Crawford describes the principal varieties as 
jasper from the east bank of'the Colorado River in Grand County; 
agate from 6 miles east of Cisco, Grand County; and red jasper geodes 
from Tidwell, Emery County. Arkansas produces considerable rock 
crystal trom the vicinity of Hot Springs. Farmers dig most of it in 
the winter, but mineral dealers also mine some. Most of it is sold to 
tourists as curios, but some is used in jewelry. Scott's Rose Quartz 
Co. produced considerable rose quartz from its mine near Custer, 
S.Dak., and sold some for jewelry use. 

In 1941, Montana produced about 3,720 troy pounds of sapphire 
(of which perhaps 50 percent was first-grade material), valued at 
some $43,000. The principal producers are American Gem Mines at 
Philipsburg, owned by Charles H. Carp and J. S. and R. M. Kaiser, 
and the Perry-Schroeder Mining Co., dredge operator of Helena. Tqe 
former company operates on the West Fork of Rock Creek m Granite 
County, and the latter obtains its stones as a byproduct of gold
dredging Missouri River bars in Lewis and Clark County. Most of 
the stones, ar~ sold for industrial use; if for any reason the supply of 
synthetic sapphire should be inadequate to satisfy war demands for 
instrument jewels, Montana sapphire would have prime importance. 
Carl J. Trauerman (Butte Daily Post, June 3, 1941) believes that, if 
necessary, Montana could produce 150,000 to 200,000 ounces yearly. 
Besides the two localities mentioned above, production could be 
obtained from Brown's Gulch in Silver Bow County, Dry Cottonwood 
Creek in Powell County, and lode mines of Yogo Gulch. 

Turquoise ranks after the quartz family and sapphire in value of 
production, with a total of about $28,000. Nevada ranks first· in 
output and Colorado second. The principal producer in Nevada was 
the Smith mine at Cortez, operated by A. Guisti, which produced ov:er 
7,550 pounds; the material is shipped to E. C. Smith, Santa Barbara, 
Calif. The King mine at Manassa, Colo., had an unusually successful 
year, as one "pocket" alone produced almost 700 pounds of good 
material. Richard M. Pearl reports that W. S. Kettering of Pueblo 
opened up a deposit in Pueblo County, Colo., in 1941, some of the 
product being good gem material. Imitation turquoise is cutting 
somewhat into western turquoise sales. 

Further data furnished by B. F. Couch, Reno, Nev., suggests that 
Nevada alone produced turquoise worth at least $20,000 in 1940, so 
that the author's estimate of $20,000 as the country's production in 
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1940 (Gem'Stones, p. 1401, 'Minerals Yearbook; Review of 1940) is. 
probab'y somewhat low. The chief production centers are :Royston 
and southern Death Valley (Nye County), Battle Mountain, Cortez, 
and Austin (Lander County), and one deposit in Mineral County. 
Couch says also that in 1941 Nevada producedover 2,175 pounds of 
good material worth $13,775, with two producers not reporting. 
The Smith mine in the Bullion district, Lander County, was the chie1 
producer, followed by mines in northern Lander County and the 
Royston and Beatty districts, both in Nye County. . 

Richard M. Pearl (see Bibliography) states that Colorado has for 
several years ranked second among the States as a turquoise producer, 
the gem stone occurring at four localities in the southwestern part of 
the State. The principal mines are the Hall near Villagrove and the 
King near Manassa; both of these deposits occur in felsite porphyry. 
The deposit near Lea~ville occurs irr Silver. Plume (Algonkian) 
granite, and turquoise near Creede occurs as stream pebbles. The 
turquoise o~ the lode _deposits· is believed to have been deposited by 
cold meteonc waters m fractures and shear zones. · 

Alfred M. Buranek states that about $2,000 worth of variscite was 
produced from the Clay Canyon deposit near Fairview, Utah. Jewel
ers, museums, and mineral collectors were the purchasers. 

Vergil E. Barnes (North American Tektites, University of Texas 
Publication 3945, Austin, June 1940, pp. 477-582) describes the only 
tektites yet found in North America. The first of these, which han 
b~ dubbed "bediastites;" was found in Grimes County in 1936, and 
in .!Lll482 have been recovered. To the local residents they are knoWn. 
as "black diamonds," and some have been cut for jewelry. They are 
found in an area 10 miles long and 5 miles wide; The tektites are 
bhtck and have an average specific gravity of 2.37; the largest weighed 
59.4 grams. Most of them are ellipsoidal, and a few are spherical or 
tabular with their exterior deeply furrowed. The tektites consist 
dominantly of silica (73.52 to 77.76 percent) and alumina (13.3 to 
·15.88 percent), with low lime. Barnes considers them fulgurites. 

Several hundred carats of colorless and yellowish topaz was obtained 
from the Tarryall Mountains, Park County, Colo. Gems up to 5 
carats in weight have been cut from this material (according to a 
letter from R. M. Pearl). Topaz Mountain in the Thomas Range, Juab 
County, Utah, also produced a little topaz. Dr. H. C. Dake reports 
that some nephrite of gem quality was obtained from the two Wyoming 
localities (Fremont County and 48 miles southwest of Lander); at the 
first locality the material is mined from a dike, and at the second it 
occurs as boulders. One mass weighed 119 pounds. He states that 
in 1941 about 1 ton of this variety of jade was produced, ·the best 
rough m~terial selling for $5 a pound. Alfred M. Buranek states 
that a little fine pyrope garnet was mined near Mexican Hat in south
eastern Utah. Some was sold to prominent jewelers. Only three or 
four Indians worked the catlinite deposit at Pipestone, Minn., in 1941. 

Other gem stones produced in the United States in 1941 included 
agate (Arizona, Colorado, Georgia, Montana, Oregon, South Dakota, 
and Utah); agatized wood (Arizona (private lands surrounding Petri
fied Forest National Monument) and Wyoming); alabaster (South 
Dakota); amazonstone (central Colorado); amethyst (Colorado, 
Georgia, South Carolina, LaSal Mountains and San Rafael Swell in 

\ 
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Utah, and near Liberty, Wash.); apatite (South Dakota); aqua
marine (Colorado, Georgia, North Carolina, South Dakota, and . 
Wyoming); azurite (northern Colorado); carnelian (Bastrop and 
Colorado Counties, Tex.); chalcedony (Colorado); chrysoprase (North 
Carolina); emerald matrix (North Carolina); epidote (Milford, 
Utah.!.; garnet (Georgia; rhodolite from Mason County, N.C.; and a 
variety from the· Oregon coast known locally as "Oregon jade"); 
hematite (Platte County, Wyo.); jasper (Socorro County, N.Mex.); 
jet (Mesa County, Colo.); lapis lazuli (Gunnison County, Colo;); 
opal (Georgia and Wyaming); moonstone (North Carolina); opalized 
wood (central Washington); rhodonite (North Carolina); rock crystal 
(Colorado, Georgia, and Idaho); rose quartz (Maine and North Caro
lina); rutilated quartz (North Carolina); smoky quartz (Colorado, 
North Carolina, and Utah); sapphire and pink sapphire (Macon 
County, N. C.); and tourmaline (Milford, Utah). 

A little pale emerald occurs in the beryl-bearing pegmatites north
east of Winnipeg, Manitoba, Canada. 

IMPORTS 

On January 2, 1942, the United States Department of Commerce 
announced that "in the interest of national and hemisphere war effort, 
no further detailed statistics concerning the foreign trade of the 
United States" would be published. Imports of precious and imita
tion stones (exclusive of industrial diamonds) into the United States 
for the first 9 months of 1941 totaled $22,802,940, a 19-percent 
decrease compared with the corresponding period of 1940. Details 
for 1941 are shown in the following table. 

Precious and semiprecious stones (exclusive of indmtrial diamonds) imported for 
consumption in the United States in 1941 (January-September, inclusive) 1 

Diamonds: Carata Value 
Rough or uncut (suitable for cutting into gem stones), 

duty free_____________________________________ 124, 202 $5, 967, 938 
Cut but unset, suitable for jewelry, dutiable________ 182, 652 13, 570, 481 

Emeralds: 
Rough or uncut, free_____________________________________ ---------
Cut but not set, dutiable_________________________ 18,497 

Pea.Tls and parts, not strung or set, dutiable: Natural _______________________________________________ _ 
Cultured or cultivated __________________________________ _ 

Other precious and semiprecious stones: 
Rough or uncut, free ____________________________________ _ 
Cut but not set, dutiable ________________________________ _ 
Imitation, except opaque, dutiable: Not cut or faceted __________________________________ _ 

Cut or faceted: 

~h!~~~i~~====================================== Imitation, opaque, including imitation pearls, duti-
able-------------------------------------------------- ' 

Marcasites, dutiable: 
Real 1--------------------------------------------------Imitation ______________________ -------- _ ----------------

247, 730 

145,897 
423, 918 

75; 111 
2, 074, 363 

9, 703 

217,988 
18, 806 

26,957 

22,208 
1, 840 

22,802,940 
'"Figures for 1940 in Minerals Yearbook, Review of 1940, p. 1403, should read-Marcasites, real, $8,m; 

gr&.'ld total, $37.769,135. 
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Imports of pearls and cut precious stones and imitation stones in
creased notably, while all other subdivisions decreased. Imports of 
uncut diamonds decreased sharply, suggesting that American cutters 
overbought in 1940. The decrease in cut imported was somewhat less -
drastic. The number of watch jewels imported in the first 9 months 
of 1941 totaled 79,875,751 valued at $1,769,689, compared with 987-
771,042 valued at $1,831,007 in the 12 months of 1940. • 

Synthetic rubies and sapphires imported in the first 9 months of 
1941 totaled 440,491 pieces worth $217,988, or 71.8 percent of the 
quantity and 75.3 percent of the value imported in the corresponding 
period of 1940 .. Imports of synthetics were smallin the third quarter 
of 1941 and are believed to have been :p.egligible in the fourth quarter. 

GOVERNMENT REGULATIONS 

Again, due to the war, Government regulations covering the jewelry 
trade were legion in 1941. Great 13ritain, Germany, Italy, ana 
France made stro:p.g efforts to divert fun-ds normally spent on jewelry 
to Government securities. 

EFFECT OF WAR ON SOURCES OF GEMS 

The prices of colored stones, like those.for diamonds, have increased 
since the Second World War started. For instance, fine rubies and 
emeralds are 15.to 20 percent higher and some of the less noble gems 
and all synthetics even more. · · 

War in the Pacific has removed Thailand and Indochina from the 
list of countries from which the United States obtains precious stones . 
. The principal sources of zircons (rough, Indochina; cut in Thailand) 
therefore can no longer 'trade with us. Thailand also supplied a few 
sapphires and rubies. Japan provided most of our·cultured ;{>earls. 
Furthermore, as a result of the war, imports of gems from India will 
have to be rerouted, and receipt of precious stones from Burma may be 
temporarily interrupted. 

With the declaration of war imports from Germany (largely imita
tion stones) and Italy ceased, and the difficulty of importing watches 
and watch parts-notably jewels-from Switzerland increased. 

Bombay (Bureau of 1-:illes Mineral Trade Notes, August 20, 1941, 
pp. 27-30) has long been one of the more important precious stone 
markets of the world. However, before t~e war started, Bombay had 
virtually no direct trade with the United States; its stones were 
exported to London or Paris-then the center of the trade in colored 
stones-where American gem merchants purchased their requirements. 
Bombay does not control the output of any important gem-stone de
posits but has always been only a junction point in the world circula
tion of precious stones. However, conditions have changed since the 
war. In 1938 Bombay exported $35,169 worth of gem stones and 
pearls; in 1940, $443,020. The increase of its exports to the United 
States has been even more remarkable, because American importers 
now look to Bombay instead of Paris for their colored stones. The 
quantity of stones exported is controlled by the Reserve Bank of 
India. Rubies from Mogak, Burma, are the principal exports. 
Although star rubies are cut in Burma; other Burmese rubies are cut 
largely in Cambay, India, and a few in Bombay itself. The price of 
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rough rubies has increased 15 to 20 percent since the war began, 
although the price of cut stones has changed little. Star rubies and 
-sapphires sell for four or five times their pre-war price. Sapphires are 
imported from Burma, Ceylon, and Kashmir and emeralds from 
Ceylon and U. S. S. R.; diamonds, formerly imported from Europe, 
usually are sold locally. Since March 1940, an export certificate, 
obtained at an accredited bank, is required before gems can he ex
ported to the "hard-currency" countries. Precious stones cannot be 
imported from "hard-currency" countries. An ad valorem duty of 
5 percent is paid on most stones imported, although gems from Burma 
are exempt from duty. 

China is sending us tiger-eye and quartz cameos, which formerly 
were purchased in Germany. 

Although there seems to be no deficiency in the supply of fine 
rubies, sapphires, and emeralds, there is a distinct shortage of the less 
expensive grades of these gems, of some of the lesser gems, and of syn
thetics. Brazil, however, is supplying the United States with 
sufficient aquamarine, topaz, citrine, amethyst, and tourmaline, and 
our imports (both cut and rough) from that countrv are increasing. 
In viewof the unusually good demand for colored stones, the lackof 
adequate cutting facilities in the United States is unfortunate. 
American lapidaries are working overtime cutting South American 
rough and recutting into modern shapes stones recovered from old 
jewelry. Some South American chalcedony is being stained into 
black onyx. 

DIAMOND 

A layman would have expected the diamond industry, which 
produces a luxury, to be one of the first adversely affected by the war. 
Inreality, in 1941 it enjoyed relative prosperity, notwithstanding the 

- fact that its processing branch-the cutting of gem stones-is about 
one-eighth as large as normally since the invasion of the Low Countries. 

Production was appreciably smaller than in 1940 and, indeed, 
less than in any year since 1937. Sales of rough, on the other hand, 
were large, due partly to a slight increase in sales of gem stones in 
America but largely to huge sales of industrials. Prices of rough and 
fine large cut advanced; prices of small cut held at two to four times 
those of early 1940. "Investment" buying increased in 1941-in 
Europe in "black markets," in the United States in a free market. 

Share dealings.-The shares of diamond-mining companies, virtually 
all of which are listed on the London Stock Exchange, gained over 
75 percent during the year and in the fall were market leaders. Until 
Russia showed its strength, the market was uninteresting, but by 
mid-September a gain of 50 percent had been made. Prices sagged 
in October, rose sharply in November, weakened on the entrance of 
the United States (the chief market for cut) into the war, and at the 
year end strengthened on good dividend declarations. The market 
rise was in contradistinction to a 14-percent rise in English industrials 
and a loss of 18 percent during 1941 on the New York Stock Exchange. 
At the year end, diamond-mining stocks were 39 percent of their high 
(1927) and 445 percent of their low (1932). Of the 12 leading dia
mond-mining companies, 11 paid dividends; the twelfth, Cape Coast 
Exploration, is soon to make a handsome liquidation payment. 

,Market.-In 1941, the Diamond Trading Co., which in normal 
times controls the sale of about 95 percent of world production, sold 
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rough valued at about £7,500,000 (£6,144,314 in 1940). The United 
States bought such "American qualities" (fine, relatively large stones) 
as were available and some fine small rough, but the increase in sales 
was due principally to large purchases of industrial diamonds by the 
Governments of the United States and Russia and by American 
,brokers. In addition to its London and Kimberley offices, the 
Diamond Trading Co. in the fall opened an office at Hamilton, Ber
muda, to deal with cutters and brokers residing in the United States. 

In 1941 the American market for cut was featured b;y·an increasing 
demand, a reasonable supply of large cut, and a wholly inadequate 
supply of small cut. There was a fair turn-over in polished stones 
in Great Britain, notwithstanding Government attempts to restrict 
it. The finer stones were sold for "investment" purposes in a thriving 
"black market." South America, Canada, and India were relatively 
large buyers of cut. Citizens of Nazi-occupied Europe desired to 
·<~invest" in diamonds, but opportunities were few.· · 

Prices of rough diamonds advanced 10 to 15 percent, and a further 
rise is likely early in 1942. Prices of fine, large cut are 10 to 20 percent 
higher than in pre-war days, and prices of small cut have doubled or 
quadrupled. In America, a fine 1-carat stone costs what it did before 
the 1929 crash; in Nazi-occupied lands and in the British "black 
market," prices are much higher. 

Stocks of rough incrpased somewhat in 1941 but will decrease in 
1942. Those in the hands of American cutters are adequate, as are· 
those of fine, large cut; however, the supply of small cut is pitifully low. 

lmports.-On September 30, 1941, the Department of Commerce 
ceased to publish import figures. Imports from January 1 to Sep
tember 30, 1941, were as foUows: 

Diamonds imported into the United States in 1941 (January-September, inclusive}, 
by countries 

[Exclusive of industrial diamonds] 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

Total Average Total Average 

146 $8,607 $58.95 
123,052 6, 722, 113 54.63 

2,470 276,702 112.03 
73 6, 872 94.14 

191 16,947 88.73 
3,867 474,752 122.77 

539 42,337 78.55 
432 35,314 81.75 

1,123 42,384 37.74 
104 5, 339 51.34 

3,409 398, 123 116.79 
630 108,796 172.69 

31,043 3, 776, 182 121.64 
30 2,250 75.00 

15,543 I, 653,763 106.40 

Argentina ____________________ ------------ ------------ ------------
Belgium ________ --- ___ -------- ------ ------ ------------ ------------
Brazil________________________ 35,825 $1,261,715 $35.22 
British Malaya _______________ -----------·- ------------ ------------
Cuba _________ -_-------------- ------ ------ ------------ ------------
France _______ ---------------- -·----- ------ ------------ ------------
Germany _____ ---------------- ------------ ------------ ------------
Mexico._. ____ -- _____ --------- . -----.----- --.--------- . -----------
Netherlands.----------------- ------------ ------------ ------------
Netherlands Indies ___________ ------------ ------------ ------------
Palestine.-------------------- ------------ ------------ ------------
Switzerland. ___ - .. --- -------- ------------ ------------ ------------
Union of South Africa.------- 88,377 4, 706,223 53.25 
U.S. S. R ____________________ ------------ ------------ ------------
United Kingdom _____________ ------------ ------------ ___________ _ 

124, 202 5, 967, 938 48. 05 182,652 13, 570, 481 ., 74.30 

Cutting.-In May 1940 the world cutting industry was completely 
disorganized, having lost 90 percent of its operatives as a result of 
German invasion of the Low Countries. A few cutters escaped and 
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reestablished their trade in far corners of the earth, others were 
marooned in France, but most were caught in the Low Countries. 
The United States and South Africa and, to a smaller extent, Great 
Britain and Palestine furnish an adequate supply of "American 
qualities" (fine, large_ cut), but there is a woeful shortage of sma.ll cut. 
Germany has attempted without success to reestablish the industry 
in Belgium and the Netherlands. 

By a fluke, New York is now the leading diamond-cutting center 
of the world, with -SO Die 650 .cutters and a large n:umberof apprenti~es. 
Severt~.l firms are attempting to cut melee. Some of the more ex
perienced cutters make over $235 a week. South Africa has 300 to 
400 cutters, Great Britain 200 to 250, Palestine perhaps 200, Puerto 
RiCo 75, and Java a few. Borneo and Brazil cut some diamonds for 
the local trade, but their product is not cut well enough for the 
American market. . . 

World production.-For the second year, due to the war, Mtual 
diamond-production figures are not available, but the estimates in 
the following table are believed to be fairly accura.te. World pro-· 
duction (gems_ and industrials) in 1941 is estimated to have been 
9,088,000 carats (1.817 metric tons) valued at about $27,000,000. 
Compared with 1940, the total weight decreased 36 percent and the 
value 19 percent. The average quality of the stones produced was 
better than in 1940, bort representing perhaps 78 percerit of the 
caratage and gem stones 22 percent. Belgian Congo wa.s the leading 
world. producer, both in weight (over 67 percent of the total) and in 
value_ (27 percent). ·The British Empire produced 19 percent of the 
total by weight and 31 percent by value. The South African pipe 
mines were not operated; consequently, a.ll production was from 
alluvial mines. 

The- following table shows, as accurately as available statistiCs 
permit, world production for the past 5 years. 

World production of diamonda, 1937..:.41, by countrieB, in metric caratB 
(Including Industrial diamonds} 

Country 1937 1938 1939 19t0 UNl 

Africa: 
Angola---------------------- 626,42l 651,265 890,363 7M,270 'lffT,IIOO Belgian Congo _______________ 4, 926,228 7, 315,620 s.au. 765 I 10, 900, 1100 8,108,1100 
French Equatorial Africa •••• 6,688 16,013 I Ul,IIOO t 18,1100 . !11,1100 
French West Africa _________ M,687 61,928 58,314 176,1100 36,000 Gold Colllit (exports) ________ 1, 677,661 1, 296,763 1,1117,852 1826,1100 7411,000 
Sierra Leone .•. -------------- 913,.01 689,621 I 600,000 7/iO,IIOO 8/iO,OOO South-West Africa ___________ 198,803 1M,Sli6 36,470 30,017 48,614 
Tanganyika (exports) ••••••• 3,2M 3, 676 3,«5 2,2110 I l;71i0 

Union of Sonth Africa: 
1.361,«7 Mines ••••••••••••••••••• 831, 28l 979,460 1, CB9, 1« .. ,_ __ ... _______ 

AlluviaL---·--··--·--.·-- 'JJ)7,359 269,147 160,684 1172,027· 112,300 

Total Union of South 
11~300 Afrlca. -------------- 11,030,434 1,238,607 1,2l9;828 I 523,474 

BrazU. -------------------------- 238,808 236,1100 I 3/iO,IIOO t 826,1100 3211,000 
British Guiana •. ~--------------- 36,11$ 32,622 32,491 t28,7M 27,000 
Other countries •---·------------ 6,000 34,200 19,1100 31, 71i0 34,31i0 

Grand total ___________ 9,614,02l 11,619,971 12,486,318 I 14, 289, 625 9,088,014 

1 Estimated. 
• Includes small Qlllllltlty of diamonds derived from re-treatment of tailings. .. 
11937: Includes Netherlands Indies (Borneo), India, Australia (New South Wales), Liberia, Venesuela, 

and Rhodesia; 1938: U. 8. 8. R., India, Borneo, New South Wales, and VeDelllcla; 111139: Venezuela. India. 
Bomeo, New South Wales, and U. 8. 8. R.; liKOand 1941: Borneo, India, New South Wales, U. 8. S.ll .• aDd 
Venezuela. 
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Most countries showed decreased production as compared with 
J940, although Sierra Leone and South-West Africa made minor 
mcreases. 

During the year, DeBeers Consolidated Mines, Ltd., absorbed 
Cape Coast Exploration, Ltd., and now owns or controls all important 
diamond mines in the Union of South Africa and South-West Mrica 
except the State m~nes of N amaqualand. 

In 1942 some of the companies are to attempt to increase production 
of the industrial stones so necessary today and may succeed. If the 
war continues, however, the long-term outlook is for a drying up
of production as certain essential supplies will be lacking owing to 
the isolated position of the riiines now producing. 

Industrial diamonds.-The use of industrial diamonds continues to 
increase amazingly. The expansion, of course, is due largely to 
the national defense and war programs, but even without a war 
the increase would have been marked. World consumption in 1942 
is expected to approach 7,500,000 carats, or more than the world 
production of industrial grades. For several years, stocks of certain 
types of fine industrial diamonds have been small; however, users 
will find that the grades substituted are satisfactory. 

With signing of the United States-Brazil Trade Agreement (May 
15, 1941), the Axis Powers lost their last primary source of industrial 
diamonds. It is reported that Germany is now using gem stones 
industrially. 

On March 18, 1941, industrial diamonds were classified among the 
critical war materials, and after April 15 they could not be exported 
from the United States without an affidavit, except to the British 
Empire. Since October 31, 1941, American dealers and users have 
had to report quarterly stocks on hand and transactions completed. 
The United States Government began to stock-pile diamonds in 
June 1940. 

The percentages, by value, of the chief uses for industrial diamonds 
follow: 

Percent 
Diamond drilling _____ ----~---- _________ _: __________________ -------- 45-40 
Diamond-set tools _______ ------ ____________________________________ 30-35' 
Diamond dies----------------------------------------------------- 10-7 
Crushing bort (bonded wheels and tools)----------------------------- 10- 7 
~mcellaneous-----------------------------~----------------------- 5-11 

In 1940, for the first time in 3 years, diamond drilling in Canada 
by contractors increased (1939: 391 miles; 1940: 459 ri:riles). The 
use of diamond drills in stope blast-hole drilling also increased in 
Canada, and it is reported in the copper mines of Rhodesia and Belgian 
Congo. The use of diamond-impregnated bits in drilling is increasing. 

The demand for diamond dies is large. Formerly the specialty of 
France, they are now being produced in America, and mechanical 
methods successfully replace meticulous hand methods. 

The Diamond Trading Co. announced that it would not raise the 
price of industrial stones during the war Indeed, the price of Congo 
(Beceka) crushing bort was reduced in the summer of 1941. Whether 
the price differential between this grade and those of South Africa 
and Gold Coast is warranted seems questionable. 

Imports of industrial diamonds into the United States during the 
past 5 years were as follows: 
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Industrial diamonds (glaziers', engravers', and miners') imported into the United 
States, 1937-41 

Value Value 
Year Carats Year Carats 

Total Average Total Average 

1937------------ 1,885,970 $6,542,365 $3.47 1940 __________ -- 3;809,011 $11, 026, 563 $2.89 
1938~-------- --- 1, 396,247 4, 213,412 3.02 19!1 (Jan.-
1939------~----- 3,568, 730 9, 725,683 2. 73 Sept.) ________ 2,911,117 7, 415,133 2.55 

. 

RU.BY, SAPPHIRE, AND EMERALD 

Production of precious stones in Burma seems fairly well stabilized. 
The 1939 production was 211,570 carats of rubies and 10,532 carats of 
sapphires. A few spineTs and other g~m stones are byproducts. 

Sapphires continued to be produced in 1941 in the Anakie field, 
Central Queensland. Prices reached perhaps an all-time peak; 
£85 an ounce was refused for high-quality gems, blue stones brought 
£45 -an ounce, and second-grade stones realized 15 to 30s. an ounce. 

Ceylon is changing its mining laws. The Revenue Office now deter
mines gem-mining royalties, the land (both Crown land and that 
alienated by the Crown) to be exploited, and the location of the work
ings. Natives are to be trained, after the European method, to cut 
gems for beauty and not for weight. As Ceylon is a tourist center 
from which every globetrotter desires to bring a precious stone, prices 
are higher on the average. than they are in Europe. A fine star ruby 
weighing 310 carats was found in Ceylon by Dr. D.P. E. de Silva late 
in 1941. Some 15 years ago one weighing 215 carats was found and 
sold for Rs. 85,000. 

LESSER GEMS 

Australia is the world's pri"ilcipal source of opals, and its output 
from 1936 to 1939 ranged in value from $40,000 to $75,000 a year. 
Since 1936 South Australia (1938, £4,750; 1939, £6,020) has been the 
principal producer, followed by New South Wales. Queensland's 
production is small (1938, £80; 1939, £50). In 1941 the fields were 
reported to be doing well and the diggers busy. The market for 
opals was said to be good. 

The ancient turquoise mines of Madan are about 30 miles west of 
Nishapur, Iran (Bureau of Mines Mineral Trade Notes, January 20, 
1942, pp. 26-28). The Iranian Government farms out the mines to 
operators for about $2,000 a year. When India, the principal market, is 
buying in quantity 150 men are employed; at present the demand is 
poor, and only 20 men are employed. As for most gem mines other 
than those producing diamonds, profits are small. Turquoise occurs 
as seams and nodules in brecciated trachyte porphyry. Mining con
sists of open pits, shafts, and tunnels. To minimize shattering, powder 
is used instead of dynamite. If the color of the gem does not change 
within 2 weeks of mining, it is likely to be relatively stable. 

The stones are cut at Meshed, 75 miles from the mines. The Iranian 
market absorbs 10 percent of the product; of the remainder, the best 
goes to India, and the poorer qualities go to Mecca for the pilgrim 

497779--43----98 
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trade. From June 21, 1936, to March 20, 1,940, yearly exports have 
averaged about 822. kilos of cut and 825 kilos of. uncut, worth,- re
spectively, 884 rials and 19 rials per kilo (at 50 rials to the dollar, 
$17.6~ llnd $0.38, respectively.) 

BraZil produces a number of gem stones, notably aquamarine, pale 
emerald, touimaline, amethyst, yellow and blue topaz, and citrine. 
The value of aquamarine exported is normally 10 times that of tour
maline. Exports are considerably larger than the declared value, 
recently estimated as $10,000. Minas Gerais is the principal pro-
ducer. The Wllr apparently reduced 1941 exports somewhat. · 

Chile exports considerable tonnages of green "onyx" to the United 
States through the port of Antofagasta. 

Despite Government restrictions, zircon continued for a time to 
pass the Indochinese border into Thailand for cutting at Bangkok. 
As already stated, upon the outbreak of the war in the Pacific, Thailand 
ceased to be a sour.ce of zircon for the United States. 

South-West Africa, normally a large producer of aquamarine, 
tourmaline, and other lesser gems, produced 4,075.031 kilos of gems 
in 1939. As Germany had been the chief buyer, trade languished 
after the war started. 
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JEWELRY INDUSTRY IN 1942" 

Retail sales by jewelry store~ in the United States totaled $699,-
000,000 in 1942-an all-time record and a 32.9 percent increase over 
1941. Gains were particularly large in Washingto:ri. and Oregon and 
in other areas where there are big war plants. As in the past 2 years, 
the increase was due to a large turn-over of relatively inexpensive 
items, although a few high-priced items w~re sold. Even the New 
York Fifth .A.venue shop~ are showing more reasonably priced articles. 
The· Christmas trade reached an all-time· record, many believing it to 
be the last Christmas until the war is over when one could buy what 

_ one liked. : · 
· · Increased sales were due to the marked rise in income of a large 
number of Americans (n!J.tional ·income: 1939, 70 billion dollars; 
1942; 119.8 billion dollars-thanks, unforturi.ately, to the war); to 
some investment buying, and to an all-time high in. nUm.ber of wed
dings (about f,800,000 marriages, an 11-percent increase over 1941). 
Women war workers form a new class of jewelry-srore customers, and 
sonie new fortunes are being made which will mean new purchasers -
of gems. · 

National income in 1943 will be even greater_ than that ip.' 1942; 
and, notwithstanding the markedly higher taxes, the public will be 
ready to buy jewelry, particularly that moderately priced. Retailers 
will have difficulty in keeping their showcases filled, even though their 
business, as is likely, may average less than that of 1942. However, 
they can get diamond-set palladium jewelry and other gem stones, 
probablr, set in gold, and will find dealing mold jewelry profitable; 
As retailers face a shortage in help and higher operating costs and 
taxes, as well as ceiling prices on their wares, their 1943 profits are not 
likely to be as large as those of 1942. · ' 

Sales by wholesalers showed smaller gains (9 percent), and yet their 
stocks decreased (10 percent). Retailers' stocks decreased during the 
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year, and certain lines (watches, alarm clocks, etc.) were sold out 
during the Christmas season; they are begging wholesalers for goods, 
and of course, owing to Government regulations, the situation will 
become more acute. Late in 1942 the War Production Board liririted 
the size of inventories that mightbe carried by the large and financially 
more stable companies in the hope that stocks might be distributed 
more evenly among retailers. Inventories in 1942 shrank only slightly. 
A~ far as selective service is concerned, the jewelry trade is to 

receive few favors; jewelry artisans; lapidaries, and salesmen (both 
retail and wholesale) are nondeferrable. 

Canadian retail sales were excellent before the new 25.,-percent 
excise tax was effective, June 23, 1942. 

FASIDO:l.VS IN JEWELS 

The rather .severe modern gown requires the gaiety of jewels. 
Utilitarian, though smart, jewelry characterized the mode in 1942, 
and hence multiple-use clips and other double-duty jewelry were 
popular. The vogue for gold. continued to grow at the expense of 
platinum, which cannot be used hereafter for jewelry. Regimental 
jewelry, "V for Victory," and floral designs were popular, although 
geometric, Hindu, and Latin American motifs . also were. used. En,.. 
sembles set with similar stones were much worn. Clips and brooches 
were especially popular; bracelets (identification and charm bracelets 
largely), earrings, and rings were also in demand.· 

Owing to the shortaze of melee, pa.ve mountings are becoming rare. 
Topaz, a.mber, a.nd a.quama.rine ba.rba.ric in size were used in bra.celets 
and rings. Diamond (including some yellow stones), ruby, arid 
sa.pphire (largely blue, but also yellow and pink) were the most popu
lar gems, followed by topaz, aquamarine, amethyst, and_ amber. The 
insistent demand for dia.monds and the pa.triotic motif in jewelry 
ca.used colorless stones to be dominant, follow~d by blue and red 
stones, then yellow and brown, a.nd then green, purple, and black. 
The wide knowledge of gem stones, because of lectures by jewelers· 
and courses in some colleges, is causing the American public to use a 
wider range of gem stones than ever before: Fine exa.mples of certain 
of these stones l).re not too expensive, and some of them ma.y be as 
bea.utiful a.s some of the noble gems. 

DOMESTIC PRODUCTION 

The production of gem stones in the United States in 1942 did not 
esca.pe the blight of war, because producers sought minerals of greater 
strategic importance. Further, gas rationing in 1942 reduced not only 
collecting by amateurs but cut down the number of tourist customers 
who passed· the lapidary's door. On the other hand, the shortage of 
foreign-cut stones improved the market for stones of American origin 
and cut. Ip.tensified mining of pegmatitic ore bodies for block mica, 
beryl, and tantalite should have increased the production of aqua
marine and other pegmatitic gem stones; but, if so, the miners appear 
to have high-graded the gem byproduct. Government-aided crystal 
mining (for radio plates) in Arkansas and California also probably 
increased the production of crystal suitable only for objets d'art. 
Makers of meerschaum pipes were short of the Turkish raw material, 
and satin spar was not available to the cutters of beads at Niagara 
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Falls. Restrictions on the use of silver in jewelry are said to have 
reduced the manufacture of turquoise-set jewelry bv the Navajos. 

It is believed that the net result of these various factors was a 
markedly smaller production of gem stones in· 1942. A rough esti
mate of the value of uncut stones used in jewelry and related indus
tries is $150,000 with a total value after cutting of $400,000; corre
sponding estimates in 1941 were, respectively, $240,000 and $770,000. 
Of the total value iri 1942, sapphires (largely used industrially) repre
sented 31 percent,. turquoise 21 percent, and the quartz minerals: 20 
percent. The chief producing States in approximate order of output 
were Montana, Nevada, Oregon, and Wyoming; . 

Two ('Orporations in Montana in 1942 produced sapphires weighing 
about 50,000 ounces (1.71 short tons) worth $47,000; most of these 
stones were stock-piled for possible use as instrument jewels, although 
a few were cut for -gems. American Gem.Mines (Charles H. Carpp, 
manager) at Philipsburg was the principal producer; this company 
sold its product to the Government. The Perry-Schroeder Mining 
Co., a gold-dredging company operating near Helena, was permitted, 
after the orders closing gold mines were issued, to continue dredging 
because of its sapphire byproduct. The New Mine Sapphire Co. at 
Utica and the Simon property near-nutte did not operate. 

The Smith mine near Beowawe, Nev. (product sold in California); 
·\': was the principal turquoise producer; it yielded 13,033 pounds valued 
i at $32,000. B. F. Couch reports that other Nevada turquoise miners· 
~· produced about 350 pounds worth $4,000. The King property, at 
~ Manassa, Colo., also produced considerable turquoise, and ·a small 
:~ . quantity is said to have been mined near Kingma,n, Ariz. The Los 
: Cerrillos mine, near Santa Fe, N. Mex., was .not operated. 
{ Dr. H. C. Dake reports that in 1942 gem mining in the Pacific 
( Northwest (Washington, Oregon, Idaho, Montana, and Wyoming) 
t was only about half as ~;~.ctive as in 1941; although cutting of a,gate 
; . cabochons increased. Part of the lapidary industry was converted . ·..:· 
g_.___ _ __to_the cutt~ng of radio quartz J?lates. Fine moss agate was djscovere-d__ •-l. 
[· · about 8 rtules southeast of Willowdale, central Oregon; the agate IS . · ~;" 
:!; reported to o~cur ~s a thick vein in ~hyolite, and about 4,000· pounds <~ 
' worth $4,000 Is said to have been mmed. · .· · .. ~ 

Fine moss .agates continue to be recovered from the gravels of :;:.{ 
Yellowstone River in southeastern Montana, but in diminishing '1: 
quantities. R. L. llarris, of Miles Cit:y, Mont., a jeweler and moss,.: 
agate enthusiast, found on the banks of the Yellowstone a moss agate 
with a nattrral "V" for Victory on it. He had it cut and mounfed in 
a ring of Mo\):tana silver and requested a national news weekly to 
present it to Winston Churchill; this was done, and the l&st leg of 
the journey was made in a ferry bomber. The Prime Minister was 
pleased to accept it. A little a.gatized wood, "rainbow" agate, and-
other forms of quartz are produced in Wyoming. ·-

New occurrences of both green and black jade (nephrite) have been 
discovered in the general vicinity of Lander, Wyo. (personal communi:.. 
cations of Fred Abernathy, Lloyd B. Curtis, H. C. Dake, and 0. W. 
Plaga). Soine of the green is of fine quality and worth $5 a pound. · 
Boulders of jade, one of which is said to weigh almost 2,000 pounds, 
occlir in an area 20 miles long and 3 miles wide paralleling Sweetwater 
River. Black nephrite is reported to occur in place in granite, but 
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the lighter green is known only as boulders. It is by no means.imp~
sible that after the war American jade will be exported. to _China... 

A. M. Buranek reports that several hundred pounds of· variscite 
were mined from the Clay Cany6n deposit near Fairfield, Utah, and 
collectors obtained. some variscite from Grantsville (Tooele County) 
and Lucin (Box Elder County). Fine agates and jaspers were ob
tained in eastern Utah. Considerable jet was . collected from the 
-Henry Mountains in southeastern Utah. · Black obsidian with white 
christobalite inclusions, attractive wheri polished, has been fQund in 
Millard County, and some has been sold. Good topaz crystals were 
collected on Topaz · Moup.tain, and pyrope garnet was obtained near 

1 Mexican Hat, San Juan County. · · 
. · P. C. Leggett reports that several hundred carats of fine amethyst 

·were produced in 1942 from two New :aaiii.pshir:e 1ocalities-8tark arid 
Milan. Tire Stark locality, on Lone Mountain, is almost exhausted; 
but smoky · quartz · crystals occur rather abundantly in other 
"pockets" on the mountain. After heat _treatment, the. gem turns 
pale yellow. The Milan amethyst from Greens Ledge is not as fine 
as that 'from Stark, but the crystals are larger and less flawed. Gems 

. of almost 30 carats have been obtained .. Ye]Jow, wine, blue, and 
colorless topazes also are found on Greens Ledge. Several good aqua
marine crystals were found during· the year in two mines in North . 
Groton.· Deeply colored, asteria ted rose quartz was produced near 

- the French· mine in Gilsum. · . 
Hugh D .. Miser (see Bibliography) considers the veins from which 

the Hot Springs (Ark.} quartz crystals are obtained to be hydrother
mal deposits of probable magmatic origin ormid-Pennsylvanian age. 
Although sonie of the finer crystals are sold for jewelry Uhd~:r: the trade 
name "Hot Sp:rings diamonds," most are sold to collectors or to 
constructors of water fountains. and'religious and memorial shrines. 
He estimates the v~ue of crystals sold in 1941 at $12,000. Sonie are 
cut into radio oscillators. Crystals weigh from a small fraction of an 
ounce to. 330 pounds. Certain localities furnish beautiful crystals .of 
smoky quartz. .. · ·· 

Other gems produced in the United States in 1942 included ala- · 
baster (South Dakota); albite (Maine); amazonstone (near Bar 
Harbor, Maine); amethyst (Maine); aquamarine (Amelia, Va.; Avon, 
Idaho); asteriated quartz (Wyoming); caesilli!l beryl (Maine); lepid
olite (Maine);· moss agate (Siskiyou and San Bernardino Coilnties, 
Calif.); pipestone (Minnesota); rock crystal (Arkansas); rose quartz 
(Maine and South Dakota); greenish spodumene (Maine); topaz 
(Maine); tourmaline (Maine); and californite, a variety ,of vesuvianite, 
(Siskiyou County, Calif.). 

CANADA GE:M: STONES 

Dr. A. L. Parsons reports that a little rock crystal was discovered 
in 1942 in Leeds County, Ontario; otherwise, the industry, never 
important, was dead. 

The Royal Ontario Museum at Toronto has a fine collection of 
Canadian gem and decorative stones, notably agate (Bay of Fundy 
and Thunder Bay district, Ontario); amethyst (Nova Scotia and 
Thunder Bay district, Ontario); and rose quartz (Lyndock Township, 
Ontario, and Manitoba). The rose quSftz is deep in colo:r ~d has 



, 
~' 

·GEM STONES 1513 , 

been used commercially to some extent. Included, also, are peris
terite, an iridescent feldspar (Monteagle Township, Ontario); sodalite 
(Bancroft, Ontario, and Ice River, British Columbia); aquamarlne 
(rare, Lyndock Township, Ontarid, and southeastern Manitoba); 
golden beryl (rare, Manitoba); yellow scapolite (Grenville Township, 
Quebec); an~ amber (Cedar Lake, Manitoba). · 

' . 
IMPORTS 1 

- -- -Imports of precious and semipreciouS (real- and-imitation) stones
(exclusive of industrial diamonds) totaled $28,449,422 in: 1942, .a 16-
percent de~rease from 1941. Details are as follo:ws: 

Precious and semiprecious stones ·(exclusive of industrial diamonds) impOrted for 
_ · • co~sumption in the UnitetliBtates, 1!}4.1-42 · 

1941 1942 

Commodity_ 
Carats Value parats VBlue 

Diamond.~: 
Rough or uncut (suitable for cutting iilto gem stones), 

duty-free •.... -----------~----- _____________ ----------- 215, 026 $10, 301, 371 
Elli~~~ut unset, suitable for jewelry, dutiable_ _ _ _ _ _ _ _ _ _ _ 229, 582 18, 346, 4i5 

277, 826 $11, 518, 085 
125, 806 14, 599, 770 

·Rough or uncut, free~--------------------·-------------- 10,295 25,739 
· Cut but not set, dutiable________________________________ 22,160 313,185 

6,506 ,676 
21,200 205,717 

Pearls and parts, not strUng or set, dutiable: 
· Natural.~--'-----~------------------------------------- _______ ,__ 387,053 _________ _- 179,169 

Cultured or cultivated. ____ --'---~,----C----------·---- ---------. 469; 676 ---------- .------------
Other precious and semiprecious stones: . 

~~¥i~r~~::: a~i~ble~~=======~=~=================== :::::::::: 2, ~~: ~~ :::::::::: 1, ~ ~~-
. Illlitation; _except opaque, dutiable: · 

~~f ~i~~te<L _________________ ------.-----: --- ----------
Synthetic,------------------------------------- ---------- - 244,264 --~-------
Other--------------'--------------------------- ---------- 534,070 ----------

10,962 ----------

- Imipat!on, opaque, including imitation pearls, dutiable. --------~- 33,377 .•••. .! ••• ·• 

195 

86,829 
97,673 
2,622 

Marcasttes, dutiable: , · 
ReaL.-------------------------------------------------- ---------- 28,228 ---------- 104, 1li0 Imitation. ________________ • _______________________ , __ : _ _ ________ .

1 
_ ___:7_, 1_36_

1
_. -------------l__;_--,.-...:;1,_544_ 

-;<::t:. ---------- 33,777,215.---,------ 28,«9,422 
::·/~,;. 

KETAL SHORTAGES IN AMERICAN JEWELRY TRADE . 
Most of the common metals normally utilized in: costume jewelry· 

were diverted to national defense in1941; and in 1942 use of-most of 
the other metals in jewelry was prohibited. Limited amounts . of 
domestic silver are still availtible, as, of courae, is gold. Small 
amounts of the copper necessary to harden these met~s can be used 
until June 30, 1943. The use of platinum, iridium, and rhodium 
in jewelrY is forbid~en. However, palladium alloyed with ruthenium 
is an acceptable substitute for platinum. In~identally, should the 
need for it arise, the diamond-set platinum jewelry of United S~ates 
citizens constitutes a considerable reserve of two critical materials 
for war purposes-platinum and diamonds._ The Canadian manu.:' 
facturer of jewelry is restricted even further, because the use of pal-

-ladium is forbidden. · 
PRICE CEiLINGS 

Jewelry prices were frozen in June 1942 to the level effective dl.Jring 
March 1942, although this did not affect ~'precious stones" as defined .,· 

1 Figures on Imports eompfied by M. B. Price, of the Bureau of Mines, from reeords of the Departments, 
Commeree. _ 
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by the Office ·of Price Administration. A precious stone, according 
to the OP A, is "any ruby, sapphire, emerald, natural pearl or any 
diapJ.ond weighing more· than ·1 carat or any semiprecious stone,. after 
sale by .the cutter, when the cutter has received more than $100 for 
·sale of the stone." In addition, when "two or more diamonds with 
. an aggregate weight of 1.5 carats are set in one mounting," the 

diamonds fhall be deemed precious. According to this definition a 
faded ruby, a watery sapphire, or a badly flawed emerald weighing a. 
carat is precious, but a half~carat, flawless, well-cut diamond is not. 

CONVER_B~ON OF THE JEWELRf INDUSTRY 

The jewelry industry-as it produces in part articles of no value 
to the war effort and as it has been shorn of many of. its raw materials
has been converted to war work to. the greatest possible extent. Some 
of the larger units are wholly converted, the smaller less completely 
so, . although some of the smaller shops, by pooling, have obtained 
valuable subcontracts. Silverware plants are making munitions; a 
firm formerly manufacturing expensive jewelry is now cutting quartz 
plates for radio work; and watch factories are turning out instrument 
j~wels. ' 

GOVERNMENT REGULATIONS 

. Every government, from the smallest to the largest, since the war 
began has had to formulate a host ofregulations for the jewelry trade. · 
The principal objects were to divert funds normally spent on jewelry 
to • government securities, to discourage exportation of easily con
verted wealth, and to prevent critical material and needed skilled 
labor from being used to produce unessential merchandise~ 

EFFECT OF WAR ON THE GEM-STONE TRADE 

Inl942, the United NationslOst Burma and thereby an important 
source of ruby, sapphire, spinel, jade, and tourmaline. On the other 
hand, when Dakar sided with the Fighting French, the Axis Powers 
lost the most important source of industrial diamonds remaining to 
them.· 

There is no shortage of gem diamond, ruby, emerald, and sapphire 
in America, nor of most of the less expensive precious stones, with the 
possible exception of zircon. The "good-neighbor policy" is making 
Americans more familiar with the lovely tourmaline, aquamarine, 
and topaz of South America. The lapidaries of the Northwestern 
States are cutting many agate and jasper cabochons for mountings 
of inexpensive jewelry. Supplies of flYllthetic stones and imitations 
are inadequate. 

Owing to the war, Indian and Ceylonese stones (especially sapphire 
and star sapphire) arrive in New York direct instead of via Paris and 
London, as formerly. By air mail, elapsed time is 3 or 4 weeks. 

Nazi puppets in the Netherlands, Croatia, and other dependencies 
continue to rob Jews of their jewelry, in instances having the effrontery 
to pretend that the funds which the jewels represent will be adminis
tered in favor of the victims . 

.Americans in India are buying jewels for souvenirs on an extensive 
scale. Jaipur, the principal Indiah cutting center, has never been 
busier. As the business ethics of the average Hindu jeweler are low, 
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some American soldiers will find themselves possessing fine bits of 
glass; others Will acquire jewels that will serve as heirfooms for genera
tions to come. Algerian goldsmiths look upon the arrival of Americans 
as a reasonable excuse to quadruple prices. 

DIAMOND 

The diamond industry had its most prosperous ·year in · over a 
decade, owing to unprecedented sales of industrial diamonds. -Rough, 
suitable for gem cutting, also was sold iri considerable quantity. , , 

Production continued in 1942 at about the 1941 rate, although it 
was only 69 percent of that in 1940. A large part of the product of 
the mines of central and northwest central Africa-only African mines 
now operating-is of industrial grades, but the gem stones recovered 

· are sufficiently valuable to keep industrial prices reasonable. Prices 
of rough and fine large cut continued to advance; those of small cut 
declined somewhat. In fear of inflation, "investment" buying in
creased in the black markets of Europe and the free market here. 

Share dealings.-:-The shares of diamond-mining companies, virtually 
all of which are listed on the London Stock Exchange, gained over 
one-third in value in 1942. Their record was much better than that 
of the British industrials or American stocks in general. Frequently 
they were market leaders. . · · . · · ._ · 

Stocks were hesitant for the first quarter, then advanced sharply; 
fell, owing to the British set-back in Libya, but from mid-July to the 
year end gained markedly. At the close of the year stocks stood at 
560 percent of the all-time low (1932) and at 52 percent of the all-'time 
high (1927}: Nearly all the companies paid diVIdends in 1942,several 
at increased rates. · · ·· ' ··.·· . .., . 

. "I 
Market.-In 1942, the Diamond Trading Co., which in normal tiines .)~J 

controls the sale of about 95 percent of the world output, sold rough :.'~ 
to the value of well over £10,500,000. "American qualities" (large .-~~ 
fine rough)--anfr-fine.-small goods enjoyed a satJsfn.ctocy__ma . ...,rk""e~tC'c;=-'b="u~t,__'---~~·~"i·· 
probably over 40percent of the sales were of industrials. · In mid 1942 ;'~ 
theBritish Government appointed C. H. Rodwell diamond controller. 
The Trading Co. branch office at Hamilton, Bermuda, is said to have 
been closed recently, all stocks on hand having been sold. 

In 1942 America bought large quantities of medium-size cut, par
ticularly in the second half of the year, The other warring nations 
bought what they could, usually in "black" markets at fantastic prices. 
In time of war diamonds are natural "investments" to the ei:tSlaved 
people of a conquered country and to citizens of a belligerent country 
whose war future is dismal. . · . · · 

Prices· of rough diamonds early in the year advanced 5 to 20 per
cent, according to qualities. Fine cut advanced JO to 15 percent;_ 
melee slumped 30 percent in the first half of the year but rallied and 
was off but 10 percent at the year end. . · 

Stocks of rough decreased markedly in 1942, as consumption ex
ceeded production. Stocks in the hands of American cutters are 
probably adequate, as are those of fine large cut; the supply of small 
cut is abnormally low. . 

Imports.-As the following table shows, 1942 imports of gem 
diamonds were 91 percent of those of 1941, a small gain in rough 
-imported being offset by a larger loss in cut. The quality of cut 
imported was exc-ellent; that of rough was mediocre. 

:-
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Diamonds importf!d into the [Jnitt~d States, 194-1-42, by countrieB . ' . . .. 

[Excluskie of Industrial diilmonds] 
, 

Rough or oncttt Ctit but 11DS8t 

Country .· Value. Value 

• ~ -~ ·- _car-at_s_, __ T_o....,tai..,--+-A-verage_·_· 

1941 I 

Jf~~~;~~~~~~~-~:~j =~~~ill- -ffi~~ :~~~~ ·:i ~~~ ii 
l\:1:~::::::::::::::::::::::::::: :::::::::: :::::::::::: :::::::::: . ~ 35;= :r.it. 
Netherlands •. ~------------"---------~- ------"·-- ---·---~---- -----~·--· 1, 521 76,666 liO.M' 

=rf:~~~~::::::::::::::::::: :::::::::: :::::::::::: :::::::::: · a.~~ 1~ = .1~U! 
SwitzeflancL •••••.. -----------~------- ---------- _________ , __ ---------- 630 108,196 172.69 
Unionofi!OuthMrlca .••••••• c .•••... lli0,3U 7,ll86,039 63.13 42,326 5,450;923 128.78 

. U.S. S. R--~------------------------- --•----"-- -------- -·-- ---------- 30 2. 21i0 75.00 
United Kingdom __________ ---------- ---------- ------------ ---------- 19,932 2, 170,778 108.91 
v-uele-~.--: .. c •••••••••••••••••• ~ '992 34;704 _34. 98 ---------- _______ , ____ ----------

.. 215, 026 .10, 301, 371 47. 91 229, 582 18, 346, 415 79. 91 

. 1942 . 

=~m:it~i:~~============ ~~~~~~~~ ~~~~~~~~~: ~~~~~~~~- --~26~7~~ ··a::.-~;. ----~~~ 
-Brazii---~---··•····------~----C........ 6, 320 477,812 75,60 23,842 2, 686,071 112.66 
British Guiana ••.. ~~--------~------C- 591 19,775 33.46 ' 55 6, 810 105.64. 
BritlsB MaiBya _______________________ ---------- ----~------- ---------- 278 19,628 -70.60 

g~~tra=:::::::::::::::::::::::::~:: :::::::::: :::::::::::: :::::::::: 1~ 2, :g ~~: 'fl 
~:::::::::::::::::::::::::::::::: :::::::::: ===~==:::::: :::::::::: g~ ~~ n~:~ 
Oeriiiany ----------------------------- ---------- ------------ --------~-- 162· 7, 620 . 46.42 
India and Dependencies (British In~ 

dial--~------------------------------ ---------- ------------ ----------
:Muleo •• _ _: ____ ------------"-·--------- ----------· --·--------- ---·--- ---
Netherlands •..•..•• · _____________ c ____ ---------- ----------·-- ----------
Neiherlands Indies .•••••...•••..••••. ---------- ------------ ----------
:Palestine and Tran@-Jordan (Pales-
. tfne) ________________________________ ---------- ------------ ----------

SWitserland .•..•••••.....••••..•••••.• ---------- ------------ ---------· 
Union of South Africa................ 252,580 10,524,425 41.67 
United Kingdom •-------------------- 1, 683 102,154 -60.70 
Venezuela ••••••••••. ~---------------- 16,447 389, M6 23.67 

1 
365 
960 
117 

50 
41,211 
83,341 
13;579 

20, 502 - 2, 989, 910 
175 19,346 

35, 153 4, 738, 062' 
13, 307 1, 410, 698 

6 700 

50.00 
112.91 
86.81 

116.06 

i45.84 
110.55 
134.78 
106.00 
116.67 ------1-------1------

277, 826 11, 518, 085 41. 46 125, 806 14, 599, 770 116.05 

' United Kingdom of Great Britain and Northern Ireland. 

Gutting.-In 1942 diamond cutting ceased. its recent rapid growth, 
due partly to a slightly smaller demand for large cut but mostly to 
the diversion of artisans from gem to industrial cutting. 

Now that the Low Countries are no longer factors in the cutting 
industry, the United States (750 cutters -and 750 apprentices) and 
Palestine (reported as 2,500 cutters) are the largest cutting centers, 
followed by South Africa (400 cutters), Great Britain (300), Puerto 
Rico (75), and Cuba (66). Java, Borneo, and Brazil cut some 
diamonds for their local trade, but the cutting is not done well enough 
to satisfy the. American trade. 

Several of the belligerents propose to train their wounded as 
cutters, notWithstanding the unfortunate outcome of similar experi
ments after the First World War. 

World prod'UCtion.--For the third year, due to the war, accurate 
diamond-production statistics are not available, but the estimates in · 
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the' following table are believed ta be fairly accurate. _ World pro
duction (gems and industrials) in 1942 is estimated to have been 
9,254,200 carats (1.851 metric tons) valued at $28,000,000. Com
pared with 1~41, the weight; increased somewhat more than 1 percent, 
and the value did not change. , The quality was similar to that 'of 
1941, _ bort representing about 79 percent of the total and gem stones 
21 percent. Belgian Congo was the leading producing country, both 
in.w:eight(6?percentof the total) and in value (29 perce:nt). The 
Bnt:tSh- Emptre produced 22 percent of the total by weight and- 33 
percent by value. - As the South African pipe mines were not oper• 
a ted, all production was from alluvial mines. 

The following table shows, as accurately as available statistics 
permit, world production for the past' 5 years. · 

World production of diamonds, 1938-42, by countries, in metric carats 
[Including industrial diamonds) 

Country 1938 1939 1940 1941 1942 

Africa: . 
651,265 690,353 784,270 787,000 1791,85o 

7,205,620 8, 360,000 9,603,000 5,866,000 6,018,000 
16,013 116,000 116,000 20,000 20,000-
61,928 56,314 17li,OOO 35,000 36; .. jll)f) 

1,296, 763 1,087, 652 1825,000 1,000,000 1},000,000 
689,621 I 600,000 75Q 000 850,000 I 850,000 
154,856 35,470 30)017 46,578 00,000 

Angola. _____ -------------------·--------
Belgian Congo _________ ----•-------------
FI"!lnch Equatorial Africa _______________ _ 
French West Africa ____________________ _ 
Goltl Coast'-----------------------------
Sierra Leone ___________ ·-----------------
South-West Africa ____________________ ---

3,576 3,445 2,250 II, 750 1,000 Tanganyika (exports)_------------------
Union of South Africa: l=====l====,l====l,===='==l====== 

Mines _________ . _________________ ----- 979, 460 
AlluviaL _________________________ ----- ~ 259, 147 

1; 089,144 1371,447 ' ----ii2;300" ------------160,684 1172,027 3106,000 
1-------1--------1------1--------1-~----

1,249,828 I M3,474 112,300 •106,000 
1350,000 - 1325,000 325,000 300,000 

32,491 126,764 27,000 27,000 

Total Union of South Africa_________ 1,238, 607 
BraziL ____ -------------------------------- 235, 000 
British Guiana.--------------------------- 32,522 

19,000 31,750 34,350 44,350 

13, Q12, 525 

Other countries'-----------------------:.. 34,200 
1====='===1,=====1======1======1===== 

Grand total------------------------- 11,619,971 12,500,553 

1 Estimated. --------------------------
• 1938-40: Exports; 1941-42: Production. 

9, 104,978 9, 254,200 

a South African production without Namaqualand was about 76,505 CJ!U'Sts. 
'-1938: U. S. S. R., India. Borneo, New South Wales, and Venezuela; 1939: Venezuela India, Borneo, 

New South Wales, and U. B.S. R.; 1940 and 1941: Borneo, India, New South Wales, U.S. B. R:~..and Vene
zuela (Venezuela produced 29,399 carats); 1942: Bof!leo, lndill, New South Wales, Rhodesla, u.S. S. R., 
and Venezuela (Venezuela produced 34,084 ca,rats). 

Both Angola and Belgian Congo showed slightly greater produc
tion; but the decrease in South Africa was rather marked; indicating· 
near exhaustion of its alluvial diggings. . 

In 1942 some of -the companies attempted to increase production 
of the industrial stones so necessary today and succeeded in a small · 
way. If the war continues, however, the long-term outlook is for a 
drying up of production, as certain essential supplies will be lacking 
owing to the isolation of the mines now producing. . 

Industrial diamonds.~ In •these _days ·industrial diamonds steal. the 
limelight from the gem variety, not only as to sales but as to romance. 
Concerning the latter, we may cite the recovery of several shipments 
snatched by the Allies froni under the eyes of the Axis Powers. 

The use -of industrial ·diamonds, particularly of crushing -bort, 
continues to ·increase beyond the expectations of anyone• in the 
industry. Part ofthis expansion, of course, is due to the war program; 
but after the war is over, industrial diamonds will retain much of 
their gain in use. - Consumption greatly exceeds production. The 

;~1' 
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finer grad{\S continue to be Scarce, but USerS are schooling themseliveS 
to utilize advantageously the grades that are available . 

. Germany and Italy are already feeling a shortage. of industrial 
diamonds. Germany's shortage is dramatically indicated by the 

. f&ntastic prices charged in the Swiss "black" market.' Japan is in 
an even less enviable position, f.l.S it has not f.l. store of gem stones 
1;o :which it can resort. . · 

·Wholesale prices of industrials in 1942 remained firm; retail prices 
strengthened. During the year the War Production Boa:r:d tightened 
its regulations as to transactions in industrial diamonds. 

In pre-war days the percentages, by-value, of the chief uses for 
indqstrial diamonds were as follows: ·· 

·Percent 
Diamond drilling __________________ ----- ___________________________ 45~0 

• Diamond-set tools _________________ --~ _________________ ~- _________ - 30-35 
·Diamond diesc ________________________________ ---------- ____ ~ _ ___ _ _ 10- 7 · 
Crushing bort (bonded wheels and tools) _____________________________ 10- 7 
Miscellaneous ____________ ---- ________________ ------_______________ 5-11 

Today the use of crushing bort is much greater, and the use 'of 
diamond-set tools and of dies. is relatively greater, largely at the 
expense of diamond consumption in drilling. . · 

. Imports of industrial diamonds into the United States during 
the past 5 years w-ere as follows: 

Industrial diamonds (glaziers', engrat•ers', and miners') imported into. the United 
States, 1938-42 

Value ' Value -Year Carats Year Carats 
Total Average Total Average -

1938 ____________ 
1, 396,247 $4,213,412 $3.02 194}. __________ 6,882,248 $14,908,809 $2.17 1939 ____________ 
3, 568,730 9, 72ii,683 2.73 1942----------- 11,203,704 22,154,076 1.98 1940 ____________ 
3,809,071 11,026,563 2.89 

RUBY, SAPPHIRE, EMERALD 

In Indian Precious Stones, by L. A. N. Iyer (Bull. 6, Records of 
the Geological Survey of India, Calcutta, New Delhi, 1942, pp. 
17-23), the Indian sapphire localities of Afghanistan, Burma, and 
Ceylon are described. In its 40-year life (1885-1925), the average 
annual gross of the Burma Ruby Mines Co. was only about $300,000, 
sufficient reason why the company expired some years ago. The 
local natives carry on mining in a crude way, either by shallow 
shafts from which the "byon" is removed and robbed laterally as 
far as safety permits; by terracing the sides of a hill, somewhat 
after the Colombian mining practice; or by collecting gravels from 
limestone caves. The gravels are treated in an open, slightly slop
ing pond, in which the valuable gems sink and the valueless sands 
are washed away. 

Edward Giibelin (see Bibliography) described the rather distinctly 
differing microscopic and other characteristics of sapphires from the 
~a~or fielcis (Kas~1 Burma1 T4ail~m.d1 apd Ceylon). 
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Jade (nephrite) occurs in B1Jl'IIla in place; in a dike,- in a Tertiary 
conglomerate derived from it, and in modern stream gravels (Indian 
Precious Stones, by L.A. N. lyer, pp. 38-41). Mining is confined to· 
the dry months, March to.May. Although th~ finer cutting is done 
in. China (75 percent of the product is exported to that country), some 
s1;Qll,{ls ~r~ c1,11;_m-M~«l~jj.y_. __ 'f~~-l!ltt,!ke_t. d.epend13 9n tll_e P1'913Pfil:ri_ty 
of China; hence, at present it is depressed. 

In 194:0, Madagascar produced 4,400 poUn.ds of agate, 1,004 pounds 
of rock crystal, and 28,508 troy ounces of precious stones of various 
classes. Its beryl, amethyst, and particularly its amber are fine. 

Brazil is rich in pre,cious stones. Its diamond and quartz crystal 
are mentioned elsewhere; one report states that in the first 9 months 
of 11:}41 Brazil exported the following additional gexp. stones to th~ 
United. States: . ·. . " . 

Kmd . Quantitv · Value, milrm 

Aquamarine----~---------------·------------giams__ 26,080 1, 912,092. 
Amethyst---~---"---------,----~-------------~-do _____ '46, 286 · 666, 336 

~~~~====================~=============~~==== 1~: :~~ ~~~: ~~1 
Agate-------:-~--------.,.----------------'-----kilos__ 5, 410 83,076 
Other gem ~;~t®eB---.,.------~_;----------------grams __ 37~, 129 1 431 107 

About 63 percent of these exports reached the Un_ited States; ·Total 
exp6rts Qf aquamarine in 1940 were reported to have been 1,169,,034 
grams, worth about$667,000, and in 1941, 524,651 grams, worth about 
$550,000. · Bta:zil's c~tt~ indust!J" employs about 2,5p0 artisans. · 

An aquamarme weighing 109 kilos was found early ill the summer 
of 1942 at Arirariho in the State of Minas Gerais. The owners were 
at once offered ·800 contos for the stone, or about $40,000~ A short 
time before, a fine block ofr.ock crystal weighing 480 kilos had-been 
found in the same region. · . · _ 

South-W~st Africa former! sold its recious stones to the-Germans; 
jp_ consequenc~, smce t e war egan very tt e any mmmg een 
done. In 1939, however, 4~075,031 grams of ·precious stones wer~ 
produced, and 9,226,269 grams, wortli £1,132, w~re exported to Ger
many. The principal stones were aquamarine, heliod_ or· (golden yellow· 
beryl), tourmaline (blue, through green, to a pale _yellow-green), rose 
quartz, and chalcedo~y. _.A few c?lorless o: light-~lue topazes ttre also· 
produced around Le1dentz Bay ill the diamondiferous gravels, and 
some agate. Apparently, so far as aquamarine, tourmaline, and topaz 
are concerned, the pegmatite druses at the surface are more or less 
exhausted. The unweathered rock is hard, requiring the use of 
dynamite in mining, and any gem stones recovered from _such-rock 
are likely to be flawed. . • 

-· 
INSTRUMENT AND. CHRONOMETER 1EWELS 

Before the war, the United States imported virtually all its instru
men.t and ·watch jewels from Europe, particularly from Switzerland" 
Without such jewel bearings, high-grade instruments and chronom
eters to guide oUr aviators arid to assist our bombardiers and N ayy 
officers eannot be made. When war came, plants were created in this 
country to ~roduce synthetic sap;phire, and stocks of Mo~tana sapphire 
were set as1de as a reserve. Simultaneously, mechantcal means of 
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fabrication w·ere introduced. The program is apparently approaching 
successful completion. In addition, certain hard-glass bearings are 
bein~t made, which will alleviate the situation. Imports for consump
tion of jewels for any movement, mechanism, device, or instrument 
or for any meter or compass numbered 92,547,236, valued at $2,007,012, 
in 1941 and 36,649,359, valued at $1,015,788, in 1942. In November 
1942 the use of instrument jewels was confined to essential war work·, 
(WPB. M-50, amended Nov. 2, effective Nov. 2, 1942). -
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GEM STONES 
.. By SYDNEY H; BALL 

JEWELRY INDUSTRY IN 1943 

Retail jewelers have neverhad a y~ar)ike 19-;1:3._ Sales of taxable· 
jewelry totaled· $:998,094;416, or 26 perce11t above. those in 1942. 
($792,000,000). Gains. over ·1942 .reached their peak in the second 
quarter of the' year,. then tapered off. The causes were an all-time 
high national income ($142,QOO,OOO,Q_OO, compared with $11&,500,- _ 

: 00();000 in 1942); a. large number of weddings (I, 725,00()-():Uly mr~ 
ceeded by the 1,8t>O,ooo in 1942); reduced competition from other.-
luxuries and sei:niluxuries; and much money in the hands of free-

. spending warworkers. The increased sales, were without Govern-
. -- · ment stimulation. All men of draft age in the industry were 'non--

deferable under the Selective Service System, and the 10-percent excise 
tax on jewelry sales was effective throughout the year. 
· _Cfiristmas sales were 20 percent larger than in the previous year-and . 
began as early as late September, so that our boys (and girls) overseas 
would get their gifts by Christmas. Gold jewelry, diamonds, costume 
jewelry, and Swiss watc~es were in particular den;tand. · 

Sales were largely of medium-price articles, although both retailers 
and art galleries disposed of a numbe~.r of items running into five 
figures. 

Manufacturing jewelers, with their supplies of metal markedly 
restricted by Government regulations, continued to 1p.ake what jewelry 
they could, although the industry was converted, where· possible, to 
war work. Their sales early in the year were large, although less than 
those of retailers. By August, however, sales slipped below those of 
1942, and stocks decreased. Wholesalers began to sell from stocks 
accumulated in a happier day. · . 

Luckily, now that the Office of Price Administration has removed 
price control from all diamonds, the black market in these gems has 
evaporated. The recently increased excise tax on all jewelry (from 
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ltl.to.~O~p~r~~~~efY~ctive h;pni til~4).will ~~~Gelf~ore~:the·tu' · .. _-··.·· :· ···J::~;~ 
. . collec~ed1. as 1t .~ likely tQ cut down P1l gross Bales a.nd m~Y: cre;a.te ~< . . . ~ 

.· ~ck market,;fo~ cer.taiJi,of.the snittll8l" refugee '.':QJ.,~rcJ;tants"will S,ell :>· .. : '-~;~ 
.·_ )Vlthout cha.rgmg the:tax. L-45. (KI:U(a.t-GoldLirilitation•Orrler) .h~ · ·, .. :.: .'?: 

·. 'created a. black market in. cara.t-gqld goods, .P'articul&.rly in wedim:!g . ~ .·. ·,:,'j.t~ 
• rings.:-· Tt .c'elltel'S in: N;ew .York. '·. :So!ne of• the· aJPUed workme:Ji of~e· . , ~ 

industry ·have·left ;fh.~ir ~otmer 6Jnploy¢Htnd work Jor. fl,;'-by .. Iiigb~: · . 'i'i 
: . _shOJ?.S ot w:o:rk '?_V~Ftilhe m. them. Such s~ops h~ve n.~ <liffi.c:ul.t' m : '7 ' . :~-~ 
, · --~711.-t'·:a;:::,pnc.e-,-the~ld-'--Rftd...,the-~modiel:lRl:'·6~oo~ -:reqmr~--~'~-:.:~7:-•-'-+tl 
: LQ-w-e~8;t ~ rmgs ~- solll€!-~ctro~·ated _silver rmgs a.xe b~1p~: _·. ·. ~. ·:.~ 

sold sur:cepti~ously ~E!J4-earaj; nngs. • . . - . , ... ~·~.· . :· '::· ,,.~ 
L •. :. o~:J~uary, u,.'l944t-·.:the. ;War~duetion Board ·ann.auneedr:th~t ->:< -... 
. ;;· . approxima.~y; 5(}/ p'e~ent: m.o.~ gQld B.nd ·palladiuni could be._ v,sed:. oy :· ,.+: _.; . 
~. · · jewelers. in II!« than in 'tlie)atter half of 1943. This liberl!lization of · " . · ...:," 

-·~l.tf:45·wlll ~etitr4 the g:ro~·of the ~lack :market but is not· sufficient tQ' , . · : ·· 

~· ~i!~_oriwo hen~~~,:~~ ~~~~e ~.eaceis de~lltea··.··~if: . 
,, 'J¥)Sl.tion of most retane~ J.S not likely to be en~able; ~ 19~3.Ip:o:St ·· · 
: jewele.~: sold their ,:a.e~ulit~ · ato'ck, 9lld a-dequate· re,pl~~llP·'~
. di$.llmt<9r·iiilpassible;·:further, oo.nipetenthelp'is:h~d tO-tid~i-: P~r~,· 

: > · I$:ps-t~:1ess'-&ggtessiye •sfll.~¥i(attitude ~hi ell tlHtBritish: re-t~ers: have ··•· 
.· .. ·~opted-7nWD.el~;• ~R wilY :~t~.t "!l!icli oo.n· .. ··b.~· rep~d~~.ft •to·~be_ .. 

... -~~; · .. • ~t:profits.·subJeCt .to·curren,t. high: ·.t~ •rates -al't\.1~. · . 
· ·· ·• :de.sk~b.)~: $'an. }iavip.g•.~• .. gtring con~ when: th~:)var••-·tmds. ·<Moi~ ' 

· .retail.e:rS•should s:t>ecialize. in ·4i1mronds, and they· shoUld rt~plei)ishi thali+~ 
st.Oeks frQm-heitloo~"jewelcy:. ,. S()me few retailers haye'shu~ :qp.:Bho:{); 
Q'th.e_rs a.r~ $hortening stor9·1f9urs 'appreciably~ , . . ,J ..• 

"; .r· r-:' ·'':,, .• _ ·POST-WAR.PROSPEOTs· · .. <•· ··:.' .... ,;i .. \) ,· 
:t ,• "': :·' '· ( .r_·,.'' ", }:,':·'t·;:· ;.;.~, .. ·•:·~·- -~:~- .. ·.: ; . . . •' :. ,. ·· ... >··" .. :;.;.1 :_. ~' 

t , · . As i;p th,e ·p0st-w~ O'!,ltlpo~t QO,?npetition: within,. f.4e ~etail.tJ<Itd~ Will .• · .' 
J; -· b~ ~--.. en_ . ,_.h __ ut. r._~n. Y!_~c¥~n.;; ()f tQ.e le.Welry' ii!a_. de should r~quire_J~s,~e .. _ · 
·~---_._tha.n.-;h~t:of D)Qst p~ industries, and Jewelers @,ould be man ad--.-,,., 
~ . vimta,g~1'!.18;P(),Siti?n Qc>;mpared with. liU>st of• thWr comp~titors ii16e~g . 
~~ . a.:PleJ:l&J,'ly yo ex;ti"a~t from. ex~Aorworkers. som,e of their accumuif!.!ied 
, · St\v~gs. _. :w)thin t:tt~ industry there. -wip. pr~~~b~y .·be ;mo:r~ :~lh~ 

pet;itl()Jl: .from ,<Jep~:Wt~umt stortl$, ,u_pstau,:s .diStributors~ a.p.d d()or7t9-
:,; doqr l!IO'lipitQI"$~ bec~w~e m.edium-price articles. ate .~e~y to make up .a. · 
t ~ larger. perpel}tage of.tbe gross than f<>rm.edy; , . · . . ;· · ·~ · :- .. 
;. ' ,. . . . 

f; . '· ' . . . I F~~.Ol{S Dr . .JEWELS - . ',.'' 
· .. JeW.ekY wa~ .n~ver more popUlar than in 1943 aln.ong 'A.Ui~ric~n 
w()men wlio- :r:ealize tha.t beautiful jewel,ry, appropriat~y w:ori;l,. Di4y· 

·· in:crease-the charm Of a smart gown. · The vogue for gold,. of.ten iri two . 
· or th:ree tints, continued to grow-, and more sllver was used th.tn ever. 

!)],amonds still 84ow. to b6$t: advantage when set in white ·.metal; 
, · Ptilla.diuni, the substitute now used for platinum~ is so light tht!ot it is 

·'\ · ideal for ea~gs; a.nd palladiUPl: pins do no~· "pp)l doWn.~' flimsy 
textiles: .Floral de8igns a.nd patriotic motifs were pattiQul~trlY pc):l>u•' 

· lar,followed by geometric, leaf, a.nd Latin-American and Chiilese de
signs. BiZarre inSeQts, aniliuUs, and 'dwarfs '\'Vere ooinmon:, particu- · 
larly in cheaper jewelry. Multiple-use clips and other -double-duty · '· 
jewelry and ensembles, all molll).ted with the same gem; were widely,. 

. . ~ . . '. . . 
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· •llcsed. Earrings and'clipswere:m.hch wom, braceletsandneekla&estti · 
· a less .EJxtent. .· . . .. .. . . . · ·. · . . . . 
. Owing to a shortage ofsnrall cut, fewer melee were used inc mount:. 

. r-ings. Huge· topa~ . and. aquamarine. were m01mted in bracelets and 
· lnjdge rings. Diamond, ruby, and sapphire (the vogue foryaried-" 

colored sapphirescis_expanding) led.in popularity,followed by natural · 
·and cultured pearl, emerald, topaz· and .topaz qmirtz, 'aqua;marine, .. · 
:-and moonstone .. The insistent demand for diamonds, together with 
the patriotic motif in .jewelry, caused colorless, then -red ·and blue · 
stones to. be dominant; followed by green and yellow, and then purple 

< antl black stones. . . . . ... . . . . . . . . ·. .·.·. . .. ·· ·.·· 
. Anierican. knowledge of 'precious 13tones contin11es to. expand;• ~nd · 
Allle~ican .women today . use effectively three •Or four t$1-es. as 'niB!~ . 
ir!l>riities as did tliefr mothers, . High schooL a!ld doltege girls love 

.. their jewelry, and turquoise and :pearl are• pavticularly popu1ai with·. 
-them.·· · · -~ 

. The production ,of gem stones· throughout the world was blig4ted in 
194.3 by wa:F; but J;IOWhere-mor~ than on the North Ameriean Con"'.· .. 
tilJ.ent, whiG.hhas'no,geib!:field of prime importance. ·In 1942._~t·rougli 
estinlate of.the ~alue of:-qncut stones-usedi:n jewelry and related ill"
dl\S·trieswlts $LO:O,QOQ•;i.n 1943;i~:was·ndtover $67,(!00, ·The decrease·· 
-was due to three principal factors:. Professional gem ri:tiners·turned to' 
theminiltg of OUeOr'Ult}l'e of the strategic minerals; amateur collectors 
did not have (mough gasoline (or tires} to rush out over the week~en.a~: 
to. weU-k:nown.:rnineral deposits; an.d the best customers of the trade~ 
tqllri.Jlg aut.omobilists, were, for the same reason, a tradition, ~The 

' increased mining of pegmatite. bodies for mica and-- other strategic· 
lllinerals apparently. did not increase the production of beryl and. other 
gems'ofpegmatiteorigin; perh&J>s the miners high~graded these .. As 
oppo~ed to gem miners, professional and semiprofessional·Iapidaries 
_in the Northwest were busyfutnishingjewelerswitheabochonquartzes
and agates, cut from stones collected in previdus years, to supplant the 
European cheap jewelry which was no longer available. In the East, 

·several :firms are dyeing onyx black to be used in cheap jewelry . 
. As producers, the leading States ranked ~ts follows: Montana, Calf-

rfornia, Wyoming, Oregon, Washington, Colorado,..and Idaho. · 
The Montana sapphire· industry produced about 20,000 ounces of, 

sapphire worth some $20,000. The Perry-Schroeder Mining Co. of 
Helena was the principal producer. Charles H. Carpp of Philipsburg 
was also a producer. Although a small part of the product, was of 

·gem grade, practically all of it was sold for cutting into watch and 
instrument jewels. Toward the end of the year, synthetic corundum 
undercut the natural market badly. · 

The agate and other quartz species in 1943 were of the same order 
of value produced as sapphire. Dr. H. p. Dake reports that produc
tion, even at well-known localities in Washington and Oregon, was 
greatly reduced from that of previous years. Idaho's production 
decreased also. · 

The moss agate in the gravels of Yellowstone River in Montana 
continues to be collected, but to a smaller extent than in previous 
years. The collectors bring these to the two principal cutting and 
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. curio· sh~ps in Billings. Afttl~ s'plitting the pebbles,. the shops b~~ :-
what small pergentage they fancy, · ·' 

Perhaps $15,000 wort4 of Wyoming iade was sold in 1943. Ne-
phrite occurs mainly as boulders and pebbles, some of them large, on 
the hill slopes near Lander, It also occurs in place .. The better '!Il11.:. /<j 

terial, gre(:)n transluc~:ttt nephri~e, br~gs.as much as $5 11 pourid, al- \';¥..! 
though the 4,000 pounds sold to lap1danes brought-but $3 a pound. · -: :.t 
Sever~llarge boulders, one weighing . over 8,000 'pounds, were found ' ·· ·~·; 
in-}'943;' :Aboulder~'weighing 21410-pounds and polished onone:..&ide 

· -i&-nOw ~tion at th0 Ohicago-NaturaUiisto.l'yMnseum~~e ~- .~>~ 
of th,e material is being stocked, in the hope of selling it to China after . ··•· :~ 

. the war. to be cut into objets d'art. All tlie Lander material i~ ,' . ·. i;·~ 
nephrite. . . . . . . . . ..· ~ 1 ., 

, 'l'wquoise production Janguished. . The King and Ashcroft mines · · :J:{~ 
in Colorado produced turquoise in 1943, although the Hall niin.e (prin- · .. fi~ 
cipalp:roduceti111942) did ;not operate. _It is,stated thatthe·Mineral <;),{~ 
park (4riz.) district produced some turquoise, as did (lertain dep{$itsc ... 
in western. New.M'exico~ The manufacturel"s of Indian jewelry, J,:lo:W- . ·.~_:.·.•.··~.•.·.-.·~.~.• .. :_ .. ~.·.!. 
ev~t, look to Nevada,attd Colorado for theirturquoise, although-,theljl . _ ·:,. 
is no evidence at h{l.nd that the .Nevada mines operated in 1943~ A :, *~ 
ttirqu'oise deposit in Culberson County, Tex., is being developed. ··. · · · ,, 
·Alfred· M1 Buranek reports that some good plume agate was col- ,. J.ii 
lect~ at Jericho, Juab County, Utah, as was fortific~tion ~tgate at. the . . ;,;~; 
new l9cality in·San.pete County near Levan; th3,t some 500potmds':'of .... ·.:{t1~ 
fine ·variscite was mined at Lucin; 'that some sui'erb 'malachite and < , iJq 
azurite were recovered from the Dixie Apex min~ near Sk G~orge; ' . c''t.:: ,. 
that the black obsidian with white christobalites found near Black 
Creek (tral:le names, Flowering Obsidian, Night Blooming Cereus, and , 
Snowflake. Obsidian)· is increasing in popularity; and that Utah . Jad~, : <"~',} 
fabricated into book ends; table tops, an.d other articles, is merely a .· .;j,~ 
quartzite of the Harrison formation of pre-Cambrian age colored ~y · :t•:,~ 
chrome-bearing lllica. · . · · ·. . ' . ~- · ·. : :;\.~ 

. -~'Stuart-A~-Notthrop-.statea_that some_attr.ac.ti.Ye_~'mo...Qnstone'.'Jpre~ "'· · · ., ·r~ 
sumably sanidine} appears to be coming from Grant County; N. Mex., .. -:- ~c: -~~~ 
and that during ~he year there was a small demand for gar:o;et~ from ' · ::.~. 
the Navajo Reservation, staurolites from Taos Coun:ty; and agate , .:.:li~ 
from near Hot .Springs, Sierra County. . , · · . · , .. , 

Stanley L Perham reports among other gem stones found in Maine · ·:f~ 
during the year: Purple apatite at Greenwood, Oxford County; beryl ··''i~ 

· : approaching a light einerald ~color and golden b~ryl from West ,fer~; ::~ 
· 'fine golden beryl from .Waterford and, Brunswick; white oaesium beryl ·;;:~t 

.an4rose quartz at Newry; and aquamarine and asteriatedrose quartz .,.,t, 

frTitfb;iie;tone (only about 1,000 pounds) was mined at Pipestone, · . ;,~~ 
Mw,n., as most of the former diggers are iil.'the aimy. .·. . '':' 
· Scott's RoseQuartz Co. (South Dako-ta) reports the sale of about· 'J 
800 pounds of rose quartz, although little wa~ mined ·because of the ,;~ 
labor short11ge. . ' . . ' ,;~ 

Edward P. Henderson reports that the National Museum has an , .: ._··~~ 
18.1--carat brilliant cut from transparent scheelite from Kernville, ... 
Kern County, Calif. The stone has good brilliancv although a bit .1 ;t 
frosty, and makes quite an attractive gem. · 'W 

624195--45--99 
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~.:·:;··.~·-··· .... : ~ ... ·-~· ··. ·.:·· ·.r: ~-<, ... \_·· .· .. '>'~~ .· 
;; ' ;'J~uaitz\for· uae; in ramo's. and' ia;dar 'equipD;tffi:,kwas>mined 'j~:;Q~& . 
- fo:t:nia, :Arkansas, a.p,g North JCar~liAa. . The ·usability· of Ameiic~· . J 

qu~tz 1s low, but Some Qf it may lie shltable,lor objets d'art.. . . ·:·· 
· •. A'few; sniall diamonds w:e:re reoove:~:e<l ~t MurfreesbOJ;o; A,rk, •(see· 
·,Pi8ll:J.on.d":"'""W()rld·production)~ .. · •· ·•··_.· . " . · ·· .. •· . , •·.·.·. · .. 

. -~-~-·. c.Other gems produced Jn the Uii.ited Statesjn 1943 'included agate: , . : . 
·. (M~tine);. ~qmi~arine (Maine;. North· C~91ina, .and Virginia}; .blo(>d.~ •. ~ -· · ~ 
·.·:~tone· (San Bernardillo. Ool!nty,_ Cali,f;.);_.chry'socolla (Arizona); golden · · · 

· . beryl (Virgi,nia}; jasper (.M:aine); .bllll.ded ~'onyx'~ (cal~ita) ~liu,s~,; ··· · ·· 
,..·· .. · W.so~.); 1llala. chi. "t~ (~.on_. a); ijt:~trifi. · .. • e .. d· .wo_ ()d. (Ariz.ona}; pP?Jr b'ecy(~d.; 
: to"Ql'Jll,qJine(Pala distrjctJC~f.); ru;td smo,~ quartz (Mame) ... ··-. 

... -·"·;..-- ' :f 

CAN~IAN ·q.~;:M: .. STO:QS 
I~· r- o • ' t ~I . . ' ·, ,. • 

·, ' • •• ' ... :'. ·':·--'·•. I ,· .' • .. · . ..,· .. 1J·.· '"•,' 

-. · -. A:s~'all ~ntount of cle~. gl~$:fberyl(rom the Wintllpeg Ri:v:~f::.arid' 
< • Bird :_J:tiver<pegmatite ·~ '41· Manito~-- is. cu.t f9r • tli~: WinD,i~ ·-.: , ." .-

.: ·tollTl .. ~sj;J~_w_ ... e4"Y_· ... · .. trade_ .. _ _Dr; -A ... \L. ·-~· P ___ ltl!sons-rep~rts .. -t'hat_ .. e. x_~llenti_ ~ . .- _ck .. --, ' 
. c:ry~;~tal htt.Sb~en)ound m Lansdowne Township, Ontano,_11Jl_d t~,-littl-e·. -

... · J~Iite • i,iJo H:~ib1!fton ToWJiship. · ]3~t~ Joca1itie.s. furlrish materia.l-Jo~-
a.J,U'EJ,t~urlap~daries. . · :.. ·• .· , • .. , - , . , > ·• :~:.• 

- IirPORTS-1 .. . ,. 
( - ... , 

. The value ~!imports-of pre_ciou8and semiprecioUs (real addm;.itl. 
tio!l} s~n~ '(~cl~ve of industrial -di~onds) tOtaled $72,169~7~8~<:.- ·· 

'- _: over,tw:o and.one-:-h~ titnes that of 1Q42. -The.big increase waa'in the; ' 
. ipiporta.tio.n · ~f -~{?ugh- and cut diamonds and cut' precious stones., , 
' Details ~e as follows: -- _ · ·' · · · . . ·· · . · · ; 

~ .. 1 .- • 

Pr~'us ·and IJBmiprec-t:;us s,'to:nes (exclusive o'! industrial. diamonds) impqrted far 
. - -_ consumption in the Uni,ed States1 194-~49 . 

. ' . >. 

1943 -' 
Commodity 

Camts . VaiJie · Carats Value 

Diamonds: . 
Rough or uncut (suitable for cutting into gem 

stOnes), duty free------------------------------:c. 218,437 $11,546,712 
Em~~~t unset, suitable for jewelry, dutiable •• _.,.. 126, 00! 14;640, 236 

Rough or uncut, free-------------------------------Cut but not set, dutiable _________________________ __ 
Pearls' and parts, not strung or set, dutiable: 

6,506 
21,209 

1176 
~.717 

7iil, 674. $37,443,240 
193, 701 31, 463, 840 

' 8 
3,194 

248 
32,506 

· ~~~-iiriiiiitiv&w::================:=:====:::: ============ ----~~~~~~- :::::::::::: 167,284 
107 

Other pniclous and setiJiprecious stones: · · 
Rough or uncut, free~------------------------------ ------------ 72,895 ------------ 47,726 
Cut but not set, dutiable .•.•• ---------------------- :___________ 1, 583,600 ------------ · 2, ~9, 904 
Imitation, except opaque,.dutiable: · 

Not cut or faceted.---------·------------------- ------------
Cut or faceted: 

Synthetic •• -------------------------------- ------------
Other ... __ .------_______ --------------•. --- ------------

Imitation, opaque, including Imitation pearls, 
dutiable •.•• ____________ ------·----------------~--- . ___ --------

195 -----~------

87, 062 ------------ --
97,857 ------------

2, 622 ------------

2,621 

167,166 
100,841 

8,149 
Marcasites, dutiable: . 

Real ••.•..•••••••••••...••.••••. ---·······c ........ ---····-···· 101,785 ••.••••••.•• 96,154 
Imitation._---------------------------------------- ------------ · 1, 544 ---·-------- --.----------

------------ 28,520,070 ---------c·- 72,109, '1'88 

a Figures on Imports compiled by M. B. Price, of the Bureau of Mines, from records o ithe Uziited States 
Deparlment of Commerce: -
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. GOVERNMENT REGULATIONS 
. . . ~ , . I ' 

Owing tO the W.al', Government regulations covering the jewelzy '/ 
industry and origillating in 1943. were legion. Many were primarily , 

'"l· to raise revenueMd to disoourage hixury spending (for example, the N 
. roo., percent tax on: jewelry sales in Great Britain);' others to conserve ''i 
labor or to control the supplies of valuable metals; others to 'prevent ., 
t4e __ &port of easily converted Wealth; 8n9. still· others- to protect home ,._;;') 

· -illdustries .. (for .example,-to protect its preciou$.stone · .indus_try, .. Brazil_ , __ c_ ~·····..2· 
requir~~diflichlt to oht_a~to import_§}Tllt]:g~tic ~t_o!l~u-. _· ·~· ~· __ .si;,' 
.. In Germany all shops selling jewelry·were closed in February, and · ' 'j; 

- jewelry manufacture was prohibited .~fter April I. _In all, 31300 shops , - ~.~?-! 
were closed, the blow of coun1e falliil~ most heavily on middle cla,ss .''~~ 
proprietors. German war prisoners m Canada,. remembering what · ' 
happened to the mark after. World War I,. are buying plain gol<l rings. .;,:; 

The. Nazis closed j ewelcy shops. in. the Netherlands in Marcli.' . The• , (/: 
Germans continue to buy any fine jewels they can in the N ~therlarids ·~ 

. black market, even if the pri(fes are exorbitant. On September 29, 
the Nazi"-controlled·Department.of Commerce decreed that pearls, 

. 'rnpies, sapphi.J:'es, and emeralds could be bought only against surrender 
ofration coupons. ·Precious stones were one of the few means. left 

~ for the Netherhinders to invest money, The. decree will force .. such -
··· excess money into.the Netherlands Bank, where the Nazis can con

fiscate it. 
EFFECT OF WAR ON GEM-STONE TRADE 

, W~r oontinues to change the picture ofthe gem trade; for example, 
the recent reopening of the Dutoitspan ~pipe is a direct resll.lt of the 
tremendOUS fall in world diamond stocks dUe to WaT'S insatiable 
demand for industrial diamonds and the large demand for gem . 
diaiQ.o1lds. . We are, on the other hand, ·cut off from the ruby> ~d 
sapphire fieldsof BU,rma and Thailand; the Burmese jade fields a,re 
~hing-hecaus~China;:...their. main.. market,._ is· nQJonger opooJ;q ~--·..-··~·~--·"" 
them; and the Badakshan lapis lazuli.mines have lo~t their former 

·market, Germany. . . . · ' 
Our boys overseas. are matching ··their. wits with those of local , 

jewelers of many lands. Ceylon's precious stones have mounted in 
price, and not only: are jewel brokers biddingfor them, but ourboys 
are getting their part there as well as in India. Our soldiers have 
already purchased most of the lovely old silver· jewelry in tlie' Algerian 
shops;Italians are now attempting to foist flimsy trinkets on them as 
fine heirlooms. ' 
· Our domestic production of gem stones is down, since professional 

mines are mining strategic minerals, and amateurs have neither the 
til'~ nor the gas to seek them. Similarly, in ~razil accelerated quartz 
and mica mining draws from the same pool of labor as diamond a,nd 
other gem-stone mining, and in consequence the production ol the 
latter twp is affected adversely. . . 

In Great Britain, wedding. rings are so scarce that some brides use 
their grandmothers' or mothers' rings. The production quota of 
9-carat utility rings has been increased, and many brides are relue

. tantly accepting them rather than the 'better rings they hoped to wear. 
South African brides refuse to accept them. · . · 
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~i::A · · ··· ·· · · · · 
f\i • ·1~; h~1>~:~~~~=~.::Z~~Iy·~p6~~;;vc· 
~:·;, geQgtaph1c &UJUStmEmts m vanous b:ranehes of the· Jewelry mdustl!Y. "': .< ' 

~~:: ~. · "',Che :wid~ dispersal 01 th~ cutting of ge~ diamonds is an· instance ·in.: ·- · 
,· ~P()int~ : 1\rgentin(t is.tp:aking the _cl;leap .j~welcy which it.()nce Uilpo~d . . --
- . aJid dv~:n exports:some ofit. · Great Brittl.in: and the United States noW; , 

·· produce. syptnetic ~apphire oand ruby; and after the War th.,~e. will ~ < .. , .. 
:used fot.j~welry.· Otechpslovakrefugeesin:·each country: are :inp.kin}f , :. 

fine colored glasses tb. :Qeus~d as. imitation preoious:stonek . <· · . > -
~;:~ •. ~-- :· . . ; One of ttte fewhumorous incidents of• the 'War is thefaet that 6ur bQyi · 
1f('': .. _ ·,· _ . -~d that the South. Pacmc island natiV'es ·will dQ nothing for • tD,on,ef 
g:_;.•:.:/ ·. but_ Jtl"e enehanted to. work·hard for sooond-hand "junk'~ jewelry~ >:-:.-;>"' 

.-.·.. ' .. , - : 

, , .. ·· ·_ .. · - DIAMOND 
• -.•. ~ '·,' ·:·;, •• :~- • •• > •••• ·' • : ; • ::·_,..-1"'.-. ·. '· >_._ . . . . ..... .. ·.,~ '>:_:--· .·.· '.:. ":·-·-~·-:: . ,, 

•. ' ' _P~~doxlcal as 'it seem~;~; in Hl4:3.._tb&·!ifth yettr of Wo:dcl. War ~]:_': >-~. . ' 
· .· <·the di.f!,rii~d 'industry reached· an a1l-tinle ;peak of prqspeii:ty, ·9WU:tg to -~ ·. -'· .. 

. : an.:unp:l!ece.5!en~~d d~ap,d for industx:i~ ston~~ and an_e:U~f'W.oli~;9-~ -~-· . · 
man:d for g&ll d,18monds created .'by ll.igh war, w~ges .and fear· of. iiifla- ' 

~~;;,:;;;~ ,; ·• <~~~::;~dJH;tion co~tinued down~ard; that of-1943 beillg but 88 p6;cent. · · 
~;~I~>:- : :·?~6£·.,~.1942:-~:mtpnt and oni:r. ~3 .pe~ent .. of the.· production in 19~or• :'. 
1!~~~):·, ,, ·-:;; /:t{~J,l~>\V~ demand has dangero:usly. -redu_(}ed,J4e large s1;()~lffi. of botJ;l~ . 
[.:;~}'•>:~ -'"<'fll,~us._~s and ~eJl1,ston~ accumulated 1ll the past 16 y~~Jn cpns~;.: · 
!!ti< . · . , qtr~nce; ·the United N ~t,ons haye requel;lte!I. the Belg~an, CongO: w· : · ,-. 
'//~ ~ . double its:' production of crushiiig bort;. and DeBeer& h~s reopened: ' · 
t'-) : · ,pU:witspan, one. of. its pipe mines. Diamond· cutting corit!Qued to .. · 
(i>··:\. . . inc,reas~~ ~ . .. . . . . c . . . • : • . . ' ' 

S:.~;;, · .• •. J>nce of g~m stones, both rough and cut, smged forward; that, of' .. ,: 
f.·-·~-'t._· , ·-mP;ustri~I stones co~tinued stahl~, altb,-ough sellers ~f indUstrial sto:p,es 1 . • 

,~ . _ clatin that the quahtyof the sh1pments had 'detenorated, amou!ltu:y,f · , ~ .. 
v·:· i ' 'tQ a pricense; ' . . ' •. . . ' . ._ . '' ' .·· ' 

. .The ~diviSion between diamonds used. for industrial .purposes and. · 
. those used.orwtmentally is yearly becoming more sharply defined. · 

Share·dealings. -:-The shares of diamond-mining compan,ies, virtiuilly 
. all of. which are· listed oil the London Stock Exchange, were mar,ket , 
leaden; and doubled in value in 1943,, accentuating their rise in the 
past~ years. Indeed, one who had put $1,000 in these sh~ in 
mid-1941 would have a value on paper of $4,500 by mid-1943. The .. 
1943 advance culminated late in June; thereafter the market weakened 
a bit .. The companies paid generous dividends-ill 1943. 

Market.-In 1943 the Diamond Trading Co~, which in normal times 
sells about 95 percent of the world output, is said to have sold almost 
£20,000,000 worth of rough (£10,694,671 in 1942), the highest sales 
since 1919. Sales of both cuttables and industrials ·gained. The 
company instituted the ·prac~ice of selling crushing bort by the kilo-
grani, although American brokers continue to use the carat. -

In 194~ the United States bought large quantities of medium-size 
diamonds, and the United States, Palestine, and Sout-h Mrica bought 
cuttables for their cutting shops. Black markets thrived in all the 
warring nations, diamonds being a favorite investment of citizens of 
conquered countries. and those pf belligerent countries whose war 
future is precarious. Americans bought fine diamonds heavily, partly 
to supply their craving for beauty, partly as a hedge against inflation. 
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;·: Since 1939 the price of fine hirg~ rough has increased at lei).st 70 

percent, and the price is boosted by the Trading Co_. on every: favorable .:;;: 
oc-casion. , As to cut stones, melee under X carat has tripled·or quad~ -:::~ 
ruple9. in value sinceJ939; ~:-carat sizes have gained 80to 125 percent;· ,7 . 

l-carat stones, 67 to 100 percent; and larger stones progressivilly less. . }21 
lpcreases include the excise tax (19_43, 10 percent; 1944, 20 Qercent). r; 
Diamonds have never sold higher; and prices may have been advanced · · '·*'· 

, t~s[:~:~~l~Q~~e[J:1~!:~f::;d;:~ry_p11rJ>Qses and m~ny gr~des. of - ~·~ 
. . ll:(dustrials have been reduced, possibly to a dangerous degree,· ~fuce- " · _-:1 · · • ; 

. -~an<Inas markeoljexceed€.d'Blipp1y--:-!nAnierica_tlle_ cuttersnaye -' -,_,-' 17 ;~;, 
- . · a mo;re orless satisfactory supply of most grades ofrough; but supplies- > <~ 

· · · of melee and fine cut in certain siZes are short. . . . .. ·· ":_·····_;:Jf~ 
. Imports.-As the foll,owing table shows, in 1943 the totaFvalue of .;:~; 
inlports1 of gem dia~onds was 163· percent higher than in 1942, the _·· .·.•·-~··~~ 
ga.m being particula.rly great in rough or unQut diamonds (225 percent); 'h' 
that in cut was al~o large (115 percent). ·.The quality 9f both rough . ':'1~ 

f!dt:\!:=f~!~,!~~he ris<il> price during 1943 accountdng "';~~ 
J)iamonds imported into the .United_States; 1!}42.:..43, by countries ;•xs 

··~"·~=·::· "·"·': rl 
Co\!Ptry 

Carats Carats 1--. .......__ ~...;,..,_--_ - .. -. 
Total Average Total Average 

1m · · 
Argentina~-~----'-----------------: __________ _" __ , _____ , ______ , ___ ---'----, 36 $32,013 $889.25 

~:~~ ~~::n.~uxemhliii~~~:::::::::::::~:::: ~~--~~~c ___ :_~~~:~, .!~~~~- ·26;755- --2.-049~ o57- ~- '76~59 
BraziL ... , .... ·.·----'---··-------------------- 6,320 :· 477,812 75.60 23,842 2,686,(171 112.66 
British GuianlL-~--'-'-~'-'--------,.: .• ,.... 591 19, 77~. 33.46. 55 . 5,810 105.64 

~~:a~:~~~~~~~::~:~::::::::::;::~:~=-:::::: :::::;=: cc:::::=-::::::::: :~:;:::: ___ _!7~- ~- . 19,~~- -~:.~. -
Colombia-------------------------------:, _____ .... : .. , -----------·- -----·'- 18 2, 666 148.11 
Cuba .. ·., .. : _____ ,, __ ., ___________ , ____________ , __ , ___ --'---·----- __ ,______ 2, 746 321,863 ll7:21 
France ____ , __________________ , ___________ ,_::. _______ , ------------. ----,-'- 1,327 184,.250 138..85 

_- figN?~~~~~~~~~~~~~~::::::::::::::::::::: :~:::::: :::::::::::.: ::::~::: . ::~ -4:: :~ 1~~ * 
Netherlands.c ........ ~c. ______________ , ______ -------- --·---------- _____ .___ 960 83,341 · ·S6:81 
Netherlandslildies.c .. : .. ~-------------·------ -------- ________ .: ___ ______ , 117_ 13,579 116.06 
Palestine rutd Tr811S-Jordan ___________________________ ------------ -------- 20,502 2,1194,8;10 146.08 
Switzerland ____ , ___ ~-------'------------------ ________ ---------·--- ________ 175 19,346 110.55 ·· 
·unionofSouthAfrica .. , ..................... 253,191 10,553,052 41.68 35,351 '4,767,308 13*.86 
United Kingdom of. Great Bri~in and North- 60. 70 . - ' • 

em Ireland. _____ : __ , __ , ____ ------------____ . 1, 683 :102,.154 13, 3()7 1, 410,598 106.00 
Venezuela·-----------------~--------------___ 16,447 ·389, 346 23.67 6 700 116.67 

278, 437 11, 546, 112 41. 47 125, 004 14, Mo, 236 116. 19 
. 1943 . . ... 

ArgeJ;ltina ........ "'-------------------------· -------- ,___________ ________ 67 12,590 187.91 
. Belgian Congo ___ , _____________________ .:______ 1,840 42,294 22.99 _______ ------------ ____ , __ _ 

Belgium and Luxemburg_____________________ 1,369 21,444 15.66 · 19,630 1,329,627 67.73 
Brazil ____ ,___________________________________ 6,207 557,541 89.82 40,933 6,487,150 158.48 
British Guiana. _____ ·------------------------- 2, 254 46,243 20. 52 185 21,839 118.05 

~~~::::::::::::::::~:::::::::::::::::::::: :::::::: :::::::::::: :::::::: 21, ~!~ 3, 3~:~ t~ ~ 
French· Guiana _______________________________ ----·--------------- ...... :. 19 2,010 105.79. 
Gambia and Sierm Leone ___________ ---------- 3,.861 80,432 20.83 -------- . -------'·-- --------
Gold Coast. _________ , ___ ·'-'------------------ 1,000 17,653 17.65 ___ , ____ ----------·' --------
India and Dependencies ______________________ -------- ------------ -------- 63 •10. 717 'I70.ll 
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Di(Lmonds imported into • tlie. United St(Lte.s, 194-~43, by countrie-:.Continued · ~ . . . . . . . -.. . . . . .. . 

. 
Rough or uncut- Cut bu~AJnset · 

: 'Couritry Value . ·value 
Catats 1---,---1 Carats 1-----'-,---

Total Ave~e Total · Aver~e 

Mexico~-"--------------'------------~-------- ___ c ____ ------------ _____ ,__ 406 $41,273 $101.66· 
Netherlands._., _________ ---------c--------"-- -----. _, ____ -~------ ·-----·-- 569 .121, 524 213. 57 

. Pajestine and Trans-Jordan _____________ , ________ ,-,_c_ __ ---------- -~-"---- 50,361. · 9, 153, 273. J8l. 75 
Peru---'----'-'---------'---""----------'--·--- ________ ------------ -------- 14 1,.283 ,. 91.64 
Portugal-------'--~-------------------:_______ 11 $225 $20..45 83 . 10,88.8 131.18 

.. P9i:tuguese Guinea and Angola .. ~--,-------'- 1,664 40, 14~ 24.12 ---·---- -----'------ -----:·-
·Swttzerland •.. ________________________________ ---'-"--. ------------ -.---.--- . • 112 22,773 203.<!il . 
Uniono[South Africa.---------------------.:- 702,858 35,338, 584 50.28 33,394 6, 667, 871" 199.67 
United.Kingd6)"llnf Great Britain apd North-

ern Ireland--------.'·----'-------'---------. 22,833 945,929 · 41A3 25,336 4, 128,516 162.-95 
Ve_n1eiuel!~----------'"----------------·:-''-:- 7, 777 . 352,754 45;35 -------- ______ ,,_, __ --------

. 751; 674 37, 443, 240 . 49. 81 193, 701 31, 453, 840 162. 38 

Outting.~Before 1940 the _Low Countries cut ~bout 9o p~rcent of 
·the world's diamonds. f?ince then the industry has been , widely 
scattered over the world. Some _10,000 arti13ans and apprentices 
(about one-third of t4e pre-war force) now supply (except in time ,of 
lo(}k-out ·or strike) an adequate quantity of_ cut stones. · Palestine. 
(3,~00 ',employees), tl:te United States (1,~00. employees), and· So:uth 
,Afnca (550 employee8) are no:w the prmCipal centers of cuttmg .. 
B:t:azil', Great Britain, Cuba, Puerto-Rico, Canada,· India, and Borneo 
are less importa.nt centers, : •.. ·. . . I. 

· With the rebirth of the Belgian and Netherlands industries after 
the war, competition will be keen .. Perhaps. the United States and 
South Afr~ca ·can continue-notw'ithstandip.g fantastically high wage 
seal~~ to cut large stones profitably,. and Palestine may be able to 

~ 'cut small stones. ' 
. World productipn.~Owing to the war accurat-e diamond-production. 
statistics are not available; but the estimates in the following .table 
are believed to be fairly reliable .. World production (gems and 
industrials) in 1943 is estimated to have been.8,191,360 carats (1.64 
metric tons), valued at $27,000,000. The quantity was abo~r.t 12. 
percent less and the value 4 percent less than in 1942. The quality 
was slightly better than in 1942, cuttables making up, by weight, 
sonie 22 percent of the total. Belgian Congo was the leading pro-.· 
ducer, both as to weight and value, although the collective value of 
the British production exceeded that of the Belgian colony. As 
DeBeers reopened Dutoitspan on September 1 pipe mines yielded 
almost 1 percent of the production, but over 99 percent came from 
placer mines. ' 
· The following table shows, as accurately as available statistics. 

pennit, world production for the past 5 years. 

• 
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Wotld productiOn ofdianwnds, 193[}'-43; by countries, in metric ~!Jrats 
.[fucluding industrial diamonds] 

ooul1try . 1939 1940 1941 1942 1943 

1 79~, 8/j() 800, 000 
6, 018, 000 4, 880, 000 

. 20, 000 . . 20, 000 
36, 000 36; 000 

1 1, 000, ooo: 1, 000, 000 . ' • ·". ~ 

. '~r-~~-~~·-~~~ --;;.-~ 

Estimated. . .· . . , . . · • ·. 
1939 -40: Exports; 1941"43: Production. . . . . ' 

· a Gape and Transvaal; withoutNamaqualand, estimated at 53,210 carats.. . · . · • . ,.··· •··· . 
' '1939: V\illez!lqla, fudit~, ~ol"I),eo,)i[ew South :Wales, and U.S, S•. R.; 1940-41: Borneo, fudia, New South 

:Wal. lll!• U .• S.S. R., andY. en. !)zue·la· .<Yen. ezn. .ela prodticedt!"es:Pectivelly, 14,525 and 29;.'39!1car.a.ts); 1. 94.2: B. o. me' o, 
fudia, New South :Wales; Rhodesia, U. S. S. R:~ and· venezuela.(Yenezuela produced 31,570 carats); 1943: 

. Venezn!!la (23,020 car!lts),.Bomeo, India, New l:iouth Wales, U.s.S.R., United States (Arkans~}, and 
BoliVja.. · .. ···•·.. . . . , , . ··. 

/ Be<)al1se of a shortageof supplies, the Belgi~n Congo produced ·19 
p~rcent less diamond inl943 than in 1942, and Brazilian and tl;te Soutli · · 
.!fricti,li alluvial production .decreased; that of SOuth-West :i\.frlca 
increased·somewhat. ·.. · . .·· · • · · . 

'.])r:' N. R. J11Dnet published a most valuable bulletin on the Gold -
Coast diam()nd fields; · Sierra .. Leone, produced two large gem. stones 
during the year, thus joining the select coterie of large stone produe~ .·· 
ers.:_ Iitdia, Borneo, South Africa, and the Bagagem distript ,in Br~zil. 
The occurrence of diamonds in eastern Bolivia is reported. . ·. , ·· 

~.··}·----·;~.Ji'OO.ei."al.-.BU:rea'l-:0£ Mi~idsome. .. explorator.y_:w_ork__on...:thlL.-
. ·diamond-bearing kimberli.te pipe at Murfreesboro, Ark. · It put doWn. 

51 bucket dri'll holes 30 inches in diameter through the softer surface 
· material, They ranged from 10 to oyer 50 feet in depth, averaging 
slightly over 30 feet. Ip. aU, over 425' tons of samples were taken. 
These have been washed by SOuth African methods and all diamonds 
reoo.vered wi~ adequate s!Lfeguard to insure reliability of results. 
The stones recovered are bemg evaluated by a nurilber of experts and 

· the .data assembled and studied. ResuRs are not yet available. 
Industria), diamonds.-In 1835 the,great British scientist, Sir David 

BreWster stated that were the diamond not as a gem the "head of tlle 
mineral kingdom," ''it would have. attained the same distinction .from 
its great utility in the arts." ·World War II has certainly proved the 
truth of the statement .. ·There. is n9 important war weapon used by 
·our forces that does not employ the· diamond in its manufacture. ' 

The' use of industrial diamonds, particularly of crushing bort,. c~m,. 
tinues to increase by leaps and bounds under the stimulus· of war, 
although much of the gain will be retained in post-war times. Con
sumption_ greatly exceeds production. Finer grades continue scarce, · 
but research and experience prove that the grades f!,vailable are satia- ·. 
factory substitutes. · · · · 
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Germany and Japan are already pinched foF indust;ial diamonds; 
·. hence· their-desperate {fforts to smuggle this superabrasive into the· 

homelands, Stocks in the United ·States are adequate, and in\case,of · 
need the htrge stock established in Canada by the Diamond Corpo:r;a.:. 

. :tion and the principal producers is available. . . ' . ' 
:· ··Before the war th!'l United States .cons.umed about 1,250,000 carats 

.• of ):ridus'trial diamonds a year. J,'he .:.figure had increased to . some .. c ·• 

,-U),O()O,~OO carats in 1943. World consumption must bed<mblepre~eilt 
production. . · 

-;- . .; . / 

'100 
<I> 

~~ -.~· . A. 

·~ · ~ ·Price per carat ~ :/ \ 

" .·. ~.. .··.. . . . / \ 
.: .. /';/. \ 
\ ... ~ ..... ~ l 

..... 

· : F:t?m•i.~uniteil States imports and average price per carat of industrial diamonds, 1919-~. 

· , Figme 1, prepared by Herbert Backman, illustrates ,the ,two .out.:. .. ·· 
. standing features of the industrial diamond trade in the· past quarter· 
·c~ntury: The tremendmis increase in use, particularly since 193S, and .. 

· .. the sharp decrease in the average price. of the stones used. ··In 1929 ' 
. the carbonado market-then the principal source of our imports-::
was cornered. Now most of our consumption is that of crushing Burt. 

Imports. of industrial dianionds into the United States durillg the 
past 5 years were as follows: 

Industrial diamonds (glaziers', engravers', and miners') imported for consumption 
., . . in the United States, 1939-43 · 

. 
Value Value 

Year Carats Year Carats 
Total Average Total Average 

1939.. ........ 3, 568,730 $9,725,683 $2.73 1942.. ........ 1 11, 203, 7041' $22, 057, 577 $1.97 
1940 ....... - .. 3, 809,071 11,026,563 2.89 1943 __________ 12, 172,679 2J, 938,368 1.80 
!94L ________ 6,882,248 14,908,809 2.17 

I I . 

RUBY, SAPPHIRE, AND EMERALD 

The production of fine gem stones-rubies, emeralds, and sap
phires~is meager and entirely in the hands of individuals and small 
partnerships. The ruby mines of Burma and the sapphire mines of 
Thailand and Indochina may still be operated on a small scale by the 
natives, but they are shut off from their principal markets, America 
and western Europe. The Japanese market must be quite restricted. 

,__;·,·· 
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. eol1Stit1lte\·an.ellla.igedloc~ miU'ket: .·.Before the war the .Austr~ifill."-' :~ .... -.'~.# 
. Sjtpphir~ mifi~s -w~re larigui~lring, and wa:r. has. also !nterle~oo; ~tl( ' .Y ~ },~·~ 

pr<>,du.etmn at Il:lost of the mmor gem ~oealities; meludmg the Ru,ssmn ; ·· : ;;·~ 
·ellle~:&:I<LP!ines and the ¥ontana sapphire :min~s. :Egypt, ~ its ·p;ro: · ~ , _ ·::,{~ 
gFf!JiltQ_devel~- th,e.~ra! r~ources bor<:le~g tlle Red.Sea1.-has: ·: • ;-'7~1} 
~r~c~~o~~~:thecancre,nt-emere.l.d-mm~'S-8Xe.toh0~F" c·: ,'. <~~\ 
bu .. I e· · ·deSirable ma al · • · ·. · ·. --::·. -· · .>·~ 

·:.~.Para9-oxi~ally; ther~ is. ,no dearth of fine gem ·stones,. whic;h, .. · ··. . . 
',_ . _ ;inciden'tlally'~h~ve never been more popUlar; The supply; hO:W:ev:e:r:~-" 
:: - _-is cop14lg frj)!ll ~toeks- and .fro~~!- old jewelry! now _being '.b?ught-by . 
:- . -. ~ost ev~r:r.. Jeweler ... -· The xestric~e~ productiOn and th.~ pb.eno~enal' · 
~ . ~e!Da,n-9,-wJ:Uch ft!e likely ,to contmue after the war; pomt. to· hight:}r· __ _ 
1: .prtces mthe fut1lte ... ' . . . -' .> -: ' ... ' . . ,, . j ·< '> 
,, ~ Since tl;t~ :w:a.t,j N,~iW-Y qtk and London have· supplanted Paris -,lts the'· . 
,. ·prmcip·~·colol\e4-S~n.e ro,ark_ets:and are now receiving stoles· direc~ r frq~;:~.;E~'I!~' '" .. ; ,; . ·. _·. i ' ·• .••• • . .• ' .- > ;'.. ' 
; -· . ••· · ;- ·i..,·. ,,_ . . LESSER GEMS - . . 

•,";• _·',. ,.,, '•'J-·:,;_;<.~~,,\-' .. ,y·,, .. : ,··",;···~ ::; .' ' ... ··,-.-~I - ~· ',', • ' ' ... ,·'';'_· -;··,--~~,: :.-_ '· .. >-/.··_:<. ·<>< 
t' . ·. · 'BraiiFCilll.t¥Ues to)nipply «;m~ mar~et with fin~~I)Jl:d q~:~.rbft.tlcallf 
~: d*"t"ge aquamanne; topaz and Citl'ine, and other precml,IS stQiles. . , 
"' · ·: · 'The j>ress J,"eports the· GovermneJ,lt _of Kashmii has authQriz'ed 
l-. .· ~exP,~C)itation of ail op~l ;deposit .. n the :report is. reliable, perhaps f · · · . ·fli.ny was· ep.rrect,, wlien: 1,900 years ago ~he :empha;&ize.d. -the *-e!Yth;, 

: of·~·_India _in. _opak . - · · '· '· · 
i·: r • .FtQ:iQ, JS{)O· tp the end of 1938, Australia had_produced· ,opal w,ot:th 

-£f;621;ooo· in the:-rou:gh: The 1938 production, largely. from South . , , , 
Aus~a· and New·South'Wales, was worth' £8;876, an,d in ·1941 the .. · .' .:_0:::i 
.diggers were said to be. .busy, so that presu'Qlably there is: stillji.'.sm~. ., ··~>.::~11i-i 

P~~.-.l .. c~~k. -·. W; ~i~h~l~. '~.(~e.·e ;Bibliogr~p .. hy) descn.:b~s ~- ~n-.2-p~im. ':: di.·.-. :: ~: ' .. ·"·.·t.~~.t~ . 
. , f>look. ~f_ lapis. ljtzuh exhilnted m ._the .F1eld Muse~, .Chica,g().: (n9w:- · A , >- )~:;;;. 

~-- , Ohicago Natural HiStory Museum). It-is 2 feet long, 1)t leet wide;· :~:;.-:;;~~ 
a':ild· three-quarte:rS of a foot thi~k. , · · ·, •c • , __ • , • • ." . .;:?;~ 

! . 

:Jii ;August.•impor~~rs an~<:Mtailers una:l~ashedly laUribh~ ]l,np~rial . ·. --~·-.. 
Mexican Jade on the' market ·:Qi a :p.ati~nal adve~tising eampaigP.; ·-The ... · · . . -.;' 
fla:~r~t ~ake.waa d.~tected -~ost imme~ately, i~ _being_p~v~d ~hat: · - ,. ·. ·:.:.:~ 
=:e:~~-e, was ~~rely calcmm carbona~ (!'~exican of~"} stamed' ••. ·. . i~;:~ 

:[ran _and the United· ~tates s~ed a Recipr_Qcal. Trade ~eep1-eJ?;t .· , ,.'i~ 
' on. April 8; 1943, by which the rmport duty ()n· .cut turqu,01se mto the , _-,;~ 
Uni~edStat~ f~om Iran is reduced fr<?m 10 to ? percent; uncut ~ur- ~,t::-~ 
quolSe ·has been duty-free for some trme. ·Owing to adequate tur- -.-4~ 
quoise· dep?sits,-the United States for some years has importe<J: littl(l < ' ;·.:"~ 
·:cut turquOise from !;ran. · . __ )J(~ 

·-·:J.,~ INSTRUMENT AND' CHRONOMETER 1EWELS '•):.~ 
When the war started1 the United. Stat~ was dependent o~ Switzer- _ ·~ 

-land and France, not oruy for the synthetic corundum and -spmel from . · < ::_: ~ 

~":t.7.~j!-=c:.:raJ~;:w!~ct.!:!'t::.':i.!n":: _- , _ :~ 
. .~~·i'!; 

.· ':'~ 

···:":::.:.{ 
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·. compt;tnies produce an adeqt~.ate supply ofsynthetic8, a,nd other firms 
ha,V"I:l ade_qua,te fabrica"ti:qg facilities to satisfy the national demand lp:r. 
instrument jewels, which,. of course, has been greatly increased by the 

. war .. ·Production increased 370 percent in 1943 .. War Productijm 
Board Qrder 4717, issued D~cember 23, 1943; eases controls and 
restrictions'on instrument and.·j ewel·bearings. · 

Thus war has·introduced in America two._more industries~mailil
"facture of synthetics and fabrication of instrument jewels. That of 

·. m. a· .. kin···.·· g. -·synth .. etics .I>re.sumably sho. uld sl!"". iv. e !!'ft. er P_ ea.· ce is decla .. red·. ;.. 
Small ball beanngs have replaced Jewels.·m watches and some . 

instl\lments, but it is not believed that this !3Ubstitution will "I?eoome · 
· · general. _.· . . .· . . ·. . . · . . • . . .. · . . _ · .. · . · 

OtW ofsynthetic. sapphire, one Am'erican eompb.ny is now making · 
ga,ges, Diesel injector nozzles, dies for drawing wire from soft: metal, 
and machinipg tools for soft metals.. The gages are of }onger life and 

·. cl()ser tolerances than those of steel. . . . . . . . ·• 
· ;Late .in the year, t]le Gov-ernment of India inquired of. Ceylon 

·whether it could fl.Irnish 8,000 sapphires and .garnets for instrument 
.· j'ewels; further, whetherthis material could be cut bylocal·la,pidaries 
· into instrument jewels; Owing to a shortage of skilledllapidaries, 

~- the . Colombo jewelers approached wer~ unwilling to attempt to 
faQrieate the jewels. · 
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JEWELRY INDUSTRY IN 1944 

The sales value of taxable jewelry in 1944 reached a record total of 
approximately $1,063,000,000, 7 percent above the previous high of 
$998,094,416 set in 1943. The gain is attributed principally to 
increases i~ prices rather than to a larger volume_. Sales were unusuall;y 
heavy durmg the first quarter, but from April to August they fell 
below the corresponding months in 1943, owing to an increase in the 
excise tax to 20 percent on April 1 and the belief, then current, that 
the war would end soon. The public had become accustomed to the 
new tax by September, and for the last 4 mouths of the year sales 
exceeded those of the corresponding mouths of 1943. Christmas 
shopping, which began as early as September because so many were 
overseas, also exceeded that of 1943. Diamonds, Swiss watches, 
rings, and gold-plated silver-based jewelry were the leading items. 
Medium-price articles sold best, although some very expensive 
items were purchased, probably as a hedge against inflation. 

Taxes on jewelry in 1944 were $152,765,380, an increase of 53.6 per
cent over those of 1943,-due largely to the higher tax rate. 

Prices rose somewhat in 1944 but on the whole probably less than 
those of good clothes or other comparable commodities. 

The prosperity of the jewelry trade was based upon a record 
national income (161 billion dollars, compared with 147.9 billion in 
1943), a large number of weddings, much cash in the hands of the 
average citizen, and subnormal competition for the American spending 
dollar. 

Sales by wholesalers were somewhat less than those of 1943, and, 
owing to a shortage of labor and restrictions on the use of certain 
metals, their stocks decreased in 1944. The resale of old jewelry 
bolstered retailers' volume. 

The retailers increasingly feel the competition by the department 
stores, and the sales of tlie latter show greater increases than those 

1514 
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of the retailer. A number of department stores conduct a brokerage 
business in used jewelry, said to be profitable. Upstairs distributors 
and door-to-door solicitors also compete with the sale of medium-price 
items, the bread and butter of theretailer. 

The Canadian retailer had a good year, as did his South African 
and Australian confreres, although each was plagued by a shortage 
of stocks. By the purchase and resale of old jewelry, a vestige of 
life is kept in the Bntish trade. 

Costume jewelry is now a big business, sales running into several 
tens of million dollars a year. Base metals, silver, glass, ceramics, 
plastics, and a host of other materials are used, and prices of individ
ual items have skyrocketed. 

POSTWAR PROSPECTS 

As to the postwar outlook, competition within the retail trade will 
be keen, but for a time the jewelry trade will have an advantage, for 
its reconversion should be rapid. One encouraging factor is that 
during the war many Americans have repressed a desire to spend 
money on beautiful things. However, if in the postwar period a 
substantial reduction in the national income occurs, the jewelry 
trade will be more adversely affected than trades dispensing food, 
clothes, and other necessities. With the re-entry of the European 
cutters into the market, gem cutters in the United States, South 
Africa, and Palestine will have keener competition. Some of the 
war-born cutting centers are likely to shrink in size or disappear. 
Although the consumption of industrial diamonds may decrease for a 
time, their expanding use in drill bits and wire-drawing dies indicates 
that the industrial market will be well-maintained. 

FASffiONS IN JEWELS 

Diamonds always show to best advantage when set in white metal. 
Until the warjs Q~er, Pl1Jlll.dium.serves as a reasonable substitute for 
platinum, but thereafter platinum, without much doubt, will -be the 
mounting par excellence for fine gems. Gold, often in two ol' three 
tones, was used, particularly in mounting colored stones; silver for 
the less precious stones. Even ultrafashionable jewelers began 
mounting garnets and other less costly but effective gems with 
diamonds, rubies, and sapphires. Flower designs (sometimes mounted 
on springs), ribbons often tied in bowknots, butterflies, and tiny 
animals were popular, and Victorian jewelry sprang into popularity. 
Egyptian motifs in necklaces are effective. Multiple-use jewelry 
and single-gem ensembles, clips and pins worn on coats, gowns, and 
hats, bracelets, earrings, and rings remained popular, whereas choker 
collars and hair ornaments were innovations. Stones of tremendous. 
size are worn in rings, bracelets, and pendants. The double-ring 
ceremony now predominates at weddings, the service husband desiring 
a tangible link with his far-off wife; even double engagement rings 
are now used, the groom-to-be wearing a seal or crest ring. 

Melee (small diamonds) to mount fine gems continued to be in 
short supply and expensive and were replaced in part' by cabochon 
rubies and sapphires. Diamond, ruby, and sapphire (multicolored 
sapphires continued their vogue) "led in popularity, followed by 



1516 MiNERALS YEARBOOK, 1944 

topaz (true and citrine), aquamarine, emerald, and amethyst._ Many 
other stones were worn, and the peridot is deservedly gaining 
popularity. 

The ever-insistent demana for diamonds caused colorless. then blue 
and red, stones to be dominant, followed by yellow, green, and purple 
stones. 

DOMESTIC PRODUCTION 

In 1944, the value of uncut stones from domestic sources used in 
jewelry and related industries approximated $41,000, which is sub
stantially lower than the $67,000 and $150,000 reported in 1943 
and 1942, respectively. The professional gem miner sought strategic 
minerals; the amateur collector did not have gasoline or tiresto pursue 
his hobby, and the tourist (the principal purchaser of domestic gem 
stones) was almost nonexistent. The western lapidaries, professional 
and amateur, largely cut stock collected in a happier day. A few 
gem stones were byproducts of the intensive search for mica in the 
New England States. 

As producers, the leading States ranked as follows: Arizona, 
Wyoming, Colorado, Washington, Montana, and Oregon. 

Turquoise was the leading gem produced, its value having been 
about $17,000 .. Miami, Ariz., is a new locality. The Castle Dome 
Copper Co., Inc., states that in its open pit "occasional specimens of 
turquoise are uncovered during routine mining operations. Occur
rence is in the form of small veinlets .. Although of sufficient hardness 
for gem purposes, most of this material is of a very pale-green or blue 
color, requiring impregnation with oil to darken the stones before 
they are of commercial value." ·Presumably, the better stones are 
collected and perhaps sold by the miners. · 

W. P. King and two miners worked the King mine, 11 miles south
east of Manassa, Colo., for about 3 months in 1944. He estimates 
the value of the finished product at $7,000. The Hall and Ashcroft 
turquoise properties in Colorado were not operated. Apparently, 
the mine near Beowawe, Nev., did not operate in 1944, nor did Los 
Cerrillosin New Mexico. The Navajo and Pueblo silversmiths look 
to Colorado, Arizona, and other States for the turquoise used in their 
jewelry. 

Agates, jaspers, and related quartz minerals probably were next in 
importance. Most of them are obtained in Washington and Oregon. 
Other producers were Montana (moss agates), Arizona (agatized wood 
and chalcedony), Idaho, Colorado (agates), South Dakota (agates), 
and Wyoming (Sweetwater moss agates). Scotts Rose Quartz Co., 
Custer, S. Dak., sold a little rose quartz for jewelry use and larger 
quantities of lower-grade material for rock gardens. 

Bert A. Rhoades reports that 3,000 to 4,000 pounds of jade (neph
rite) were mined in the Lander, Wyo., field. He and Byford Foster 
ran small cutting shops continuously and readily sold all they could 
cut. · Three other cutters worked part time. Fred Abernathy sank 
a pit on nephrite in place, but the nephrite so far found is partly 
altered. In the summer of 1944 rough nephrite was being sold at 
$1 to $10 a pqund. Some of the green jade is of good quality, and the 
black makes a good material for objets d'art. 

Chinese agents purchased 5,890 pounds of Wyoming jade during 
the year to be shipped to China after the war. 
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The Montana sapphire industry had a poor year. Virtually- all 
this sapphire is used industrially, only a small percentage being set in 
jewelry. The Perry-Schroeder \fining Co. of Helena, Mont., operated 
during only the first 4~ months of 1944. It produced about 4,500 
ounces of culled sapphire eontaining $200 to $300 worth of gem mate
rial. No other Montana. sapphire mine operated. 

Alfred M. Buranek reports that the Clay Canyon, Utah, variscite 
deposit was WQ:rked for a short time in 1944, and that some good 
nodular variscite was shipped to the East. Smaller amounts were 
recovered from the Grantsville (Tooele County) and Lucin (Box 
Elder County) deposits. He estimates the value of the 1944 Utah 
production at approximately $2,000. He adds that Japanese internees 

· collected some topaz from Topaz Mountain; that a little fine malachite 
and azurite were obtained from the Dixie Apex mine near St. George; 
and that other gem stones collected in the State included "snowflake 
obsidian" (Black Creek), jet (southeastern Utah), and agate and 
chalcedony. Chalcedony was also found near Fruita, Mesa County, 
Colo. 

Dr. Stuart A. Northrop reports that some fine green smithsonite 
was produced in th~ Magdalena district, Socorro County, N.Mex. · 

Other gem stones produced in the United States in 1944 were 
transparent albite (Newry, Maine), amethyst (Stow, Maine), aqua
marine (Newry, \faine; New Hampshire; North Carolina; and 
Virginia), caesium beryl (Maine), garnet (Arizona), golden beryl 
(Maine), obsidian (Arizona), peridot. (Arizona), white topaz (Maine), 
and colored tommaline (Rumford, Maine). 

In 1944, John Adair published a scholarly ethnologic study of 
American Indian silversmiths, entitled "The Navajo and Pueblo 
Silversmiths." 

CANADIAN GEM STONES 

!:w~~!~RiJ!,e6£ 'r::··c~::~~oa:~ci~!lt~!~y~~~:s~h~~4~ 
the Yellowknife Beaulieu pegmatites, Northwest Territories, smaU 
crystals of blue-green tourmaline are common; larger ones occur, but 
they are usually of poorer quality; red tourmaline is less common; and 
deep blue lazulite, possibly of gem grade, also occurs. He reports 
that sapphire is found in quartz, at Outpost Islands, Great Slave 
Lake; cordierite, in the same region; fine chia.stolite at Quyta Lake, 
20 miles north of Yellowknife, and translucent brownish to mauve
pink andalusite in quartz bodies cutting aluminous sediments. 

ACCESSIONS TO MUSEUMS 

Dr. E. P. Henderson, of the United States National Museum, reports 
that a ca.t's-eye emerald of 4.56 carats was added to the Roebling 
collection in 1944. The chatoyant band is well-developed, and the 
color of the emerald is a good green. He adds that a new mineral, 
brazilianite, from Brazil, a hydrous sodium-aluminum phosphate, has 
gem possibilities; and Dr. FrederiQ~ H, Pough, of t~e ~erican 
Museum of Natural Histo:ry (New Yo:r~)t reports ~at he has two 
gems, each of about 20 c&.l'ats, cut from br~W,anite~ 'fh.ey are sligh~y 
green-yellow m colo:r ~d "r(~cy b:r@an,t, . . . . 
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A number of rock-crystal seals belonging to former Emperors of 
China have recently been placed on exhibition in the Philadelphia 
Museum of Art. They and many other examples of Chinese art were 
given to the museum by Major General and Mrs. ·William Crozier of 
Washington. 

IMPORTS 1 

The value of imports of precious· and semiprecious (real and imita
tion) stones, exclusive of industrial diamonds, totaled $77,529,806, 8 
percent more than in 1943. The value of imports of rough diamonds, 
emeralds, pearls, and "other precious and semiprecious stones" in
creased, whereas that of cut but unset diamonds decreased. 

Precious and semiprecious stones (exclusive of industrial diamonds) imported for 
consumption in the United States, 1943-4-4-

1943 
Commodity 

Carats Value 

Diam()llds: 
Rough or uncut (suitable for cutting into gem 

stones), duty free __________________ , _________ ;___ 751, 240 $37,443,240 
Cut but unset, suitable for jewelry, dutiable______ 193, 701 31,458,089 

Emeralds: 

1944 

Carats Value 

896, 547 $43, 445, 219 
169, 097 29, 263, 121 

Rough or uncut, free----------------"-----------"- 8 248 1, 966 1, 668 
Cut but not set, dutiable__________________________ 3,194 32;508 38,666 81,233 

Pearls and parts, not strung or set, dutiable: 
NaturaL------------------------------------------ ------------ 167,284 ------------ 242,221 
Cultured or cultivated ____________________________ ----~-------. 107 ------------ 15,394 

Other precious and semiprecious stones: 
Rough or uncut,-kee------------------------------ ------------ 47,726 ------------ 105,401 
Cut but not set, dutiable _________________ , ________ ------------ 2, 590,931 ------------ 3, 725,453 
Imitation, except opaque, dutiable: 

Not cut or faceted----------------------------- ------------ 2, 621 ------------ 14,550 
Cut or faceted: 

SynthetiC--------------------------------- ------------ 167,166 ------------ .503, 718 
. Other_---------------------------------- __ ------------ 102, 450 ---------- __ 23, 887 
Imitation, opaque, including Imitation pearls, 

dutiable _________________________________________ ------------ 8,149 ------------ 23,113 
Marcasite&, dutiable: ReaL-------------------------------------- 96,154 ------------ 84,828 

1----~-1--------l-------1-------
72,116,673 77,529,806 

GOVERNMENT REGULATIONS 

In January 1944, the use of gold and palladium in the manufacture 
of jewelry was liberalized, and on August 14, 1944, all restrictions were 
removed by the War Production Board, the two metals no longer being 
in short supply. The restrictions against copper interliners in gold
plated and gold-filled stock were almost simultaneously modified. 
Iridium was released from allocation on July 21, 1944, although the 
conservation provisions ofthe allocation order remained in force. The 
supply of this metal has been increased. No release of restrictions on 
the use of platinum can be expected for some time, as military and es
sential requirements for the metal remain large. 

The War Production Board virtually prohibited the sale after 
March 1, 1945, of any jewelry containing tin. 

Although brass may be used for silver-plated flatware, no nickel is 
available for production of nickel-silver. As the silver trade must de
pend entirely on newly mined silver, the production of silverware in the 
United States is small today. 

t Figures on Imports compiled b:y M. B. Price, of the Bureau of Mines, from records of the U. s_ De· 
partment of Commerce. 
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Government regulations for control of the jewelry industry are not 
confined to the United States. As of October 15, 1944, the Japanese 
Munitions Ministry required that all platinum in the hands of its 
citizens be sold to the Government, indicating the severe shortage of 
that important war metal in J"apan. · 

Late in October, Sweden further restricted tl;le importation of gold, 
platinum, and other valuables, presumably to prevent the Nazis from 
using Sweden as a haven for their ill-gained wealth. 

On August 1, 1944, Canada permitted the importation of jewelry 
from the United States. However, tax'.es of one sort or another are so 
high that it is unlikely that the trade can be large. On September 11, 
1944, Canada permitted free production of jewelry and silverware, 
except that of items in which tin or platinum is used. Price control 
continues. 

EFFECT OF WAR UPON THE GEM-STONE TRADE 

Aerial bombing and artillery fire have doubtless destroyed some of 
the fine, historical, ecclesiastical jewelry of Europe; for example, that 
of St. Gennaro, patron of Naples, said to have been sent for safekeeping 
to the Monte Cassino monastery. 

In October, the State Department announced that that department 
and Great Britain had asked neutral countries to deny protection for 
the Nazi loot, including jewelry. Some of the latter is in safe-deposit 
boxes in neutral countries under non-German names. -

The war industries have borrowed from the jewelry trade methods of 
precision casting, both the "lost wax" and plaster-of-paris methods. 

Although colored stones, especially ruby and sapphir:e, and many 
of the lesser gem stones have never been more popular, most of the 
world's colored-stone mines (except those of Brazil) are shut down. 
Consequently, many of the colored stones used today in jewelry are 
coming from stocks or from old jewelry. The restricted supply 
accounts for the rise in prices. 

With the fallofthe Vichy Government, the diamond productior;t of 
French Guiana, perhaps totaling 20,000 carats a year; fell into the 
hands of the United Nations. 

As the year ended, the Mogok ruby mines, heavily bombed in 
December, were still in the hands of the Japanese, but the Burmese 
jade and amber mines had been regained by the United Nations. 
The Mogok ruby mines apparently were won early in March 1945. 

Of course, the gem mines of Thailand and Indochina were still in 
enemy hands. The shortage of fine cultured pearls, Japan-grown, is 
reflected in higher prices. 

The Chinese, having been until recently cut off from one of their 
principal sources of jade (Burma), are investing in fine jade, the stock 
of which is depleted. . 

Our boys in the Armed Forces in India and Ceylon have purchased 
cultured pearls, synthetic gem stones, and glass imitations as real 
gems. The swindle is usually first detected when the "gems" are 
appraised by the American customs authorities or by some organiza
tion like the Gemological Institute of America. Similar tricks are 
age-old in the Orient, and even the expert is on his guard when buying 
gems in the East. 
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On the other hand, some of our men overseas make worthwhile 
purchases, and the star sapphires, emeralds, and cameos they acquire 
may well be valuable heirlooms generations hence. 

DIAMOND 

Although 1944, the sixth year of World War II, was not quite as 
good a year in the diamond industry as 1943, under the circumstances, 
it was much better than might have been expected. The demand for 
both industrial and gem stones was exce1lent. 

Production expanded owing largely to greater production of bort 
from the BCK mines and of gem stones from South Africa. West 
Mrican output (Gold Coast and Sierra Leone) also may have been 
larger. Stocks continued to decrease, consumption again exceeding 
production, particularly of industrial grades. 

Diamond cutting appeared stabilized at about 11,000 artisans, 
enough to satisfy the world demand for "virgin" cut, supplemented, 
as it was, by well-cut stones from old jewelry. 

The price of gem stones (both rough and cut) increased, but in the 
early fall, when some foresaw the immediate reopening of the Belgian 
cutting shops, the price of small cut slumped badly. By the end of 
the year, however, the loss had been overcome. The price of in
dustrial stones remained stable. 

Share dealings.-The shares of diamond-mining companies, virtu
ally all of which are listed on the London Stock Exchange, registered a 
slight loss during the year, their performance being less satisfactory 
than that of the average stock on either the London or the New York 
exchange. 

Market.-8ales in 1944 by the Diamond Trading Co., which in pre
war times sold about 95 percent of the world's production, were some
what over £17,000,000 worth of rough, compared with £20,400,000 in 
1943, the record year. Sales of gem stones held up better than did 
those of industrials. At several of the "sights," more stones could 
hav:e been sold if there had been enough sorters to prepare them. 

The American retail trade prospered in 1944, and diamond sales 
probably reached a peak, topping those of 1943 slightly. Sales of 
diamonds at retail have probably doubled since World War II began. 
. The price of fine cuttable rough continued to advance in 1944. 
Since 1939, small cut has tripled or quadrupled in price; fine cut 
stones have doubled in price, the increase in the case of larger stones 
being somewhat less. 

Stocks of diamonds, both in the producers' and tbe Diamond 
Corporation's hands, have continued to decrease, and for some fine 
grades of industrials we are now dependent entirely on production. 

Imports.-The total value of imports of gem diamonds in 1944 ex
ceeded that of 1943, a gain of 16 percent in rough or uncut imports 
offsetting the loss of 7 percent in cut but unset diamonds. The 
quality of rough imports decreased somewhat, but that of cut, con
sidering the slight increase in price in 1944, was constant in the two 
years. 
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Diamonds imported into the United States, 1943-44, by countries 
[Exclusive of industrial diamonds) 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

1521 

Total Average Total Average 

1943 

~~li~<>Iiiio:::::::::::::::::::::::: ----i;84ir ----$42;294- ---$22~99- -------~~- ____ !~:·-~~- ---~~~~~~~ 
Belgium and Luxemburg_------------ 1, 369 21,444 15.66 19,693 1, 341,493 68.12 
Bl"!'~il-----:--------------------------- 5, 773 557, 541 96. 58 40,933 6, 487,150 158A8 
Bnt1sh Gmana_______________________ 2,254 46,243 20.52 185 · 21,839 118.05 

~~!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~ 21. ~~! 3. ~u~! m~ fi 
Gambia and Sierra Leone_____________ 3,861 80,432 20.83 ---------- -----------·- ----------

W~~:l:~;~~=:::::::::::::::::::::::: ====~=~= =====~~=~~~= ====~~=~~= ------~~r ----~~H~- ----~Yn~ 
Palestine and Trans-Jordan ___________ ---------- ---------. __ ---------- 50, 361 9, 153,273 181.75 
Peru __________________________________ ---------- ___________ ---------- 14 . 1,283 91.64 
PortugaL-------------------·-------- 11 225 20.45 83 10,888 131.18 
Portuguese Guinea and Angola_------ 1, 664 40, 141 24.12 ---------- --------- ___ ------- __ _ Switzerland _________________________________________ : _______ ---------- 112 22,773 203.33 
UnionofSouthAfrica ________________ 705,429 35,502,163 50.33 33,394 6,667,871 199.67 
United Kingdom of Great Britain and 

Northern Ireland___________________ 20,262 782,350 38.61 25,336 4,128, 516 162.95 
Venezuela____________________________ 7, 777 352,754 45.36 ---------- ------------ --------.-

1944 

751, 240 37, 443, 240 49. 84 193, 701 31, 458, 089 
=~==I=~= I== 

162.41 

Australia _____________________________ ---------- ------------ ---------- 1 500 500.00 
Belgium and Luxemburg_____________ (t) 5 5. 00 641 137,063 213.83 · 
Brazil--------------------------------- 25,619 726,378 28.35 25,031 4, 219,310 168.56 
British Guiana_---------------------- 2, 613 64,405 24.65 532 61, 162 114.97 
Cuba _________________________________ ---------- ------------ ---------- 43,683 6, 749,686 154.52 
Gambia and Sierra Leone_____________ 725 13,164 18.16 --------------------------------

N:i~:l:~;i~=~~~=:::::::::::::::::::: ====~=~~= =====~~=~~~= ====~~=~~= ----i:~r -----~~:~r ----~~:H 
Palestine and Trans-Jordan _________ .,_----------------------__________ 53,883 9,337,281 173.29 
Union of South Africa________________ 854,239 42,197,278 49.40 32,676 6, 514,128 199.36 
U. s, s, R ____ ----- _-____ , ______ , _____ " "·"-- __ , ________ ---- __ ---------- 1, 436 202,_180 140. 79 
United Kingdom of .Great Britain 

197.95 - and Northern Ireland_______________ 6, 201 233,977 37.73 10,102 1, 999,650 
Venezuela ___________________ ---------- 5, 800 185, 152 31. 92 _______________________________ _ 

1------·1--------1------
896, 547 43, 445, 219 48. 46 169, 097 29, 263, 121 173.06 

I Less than 1 carat. 

Outting.-Before 1940, about 90 percent of the world's diamonds 
were polished in the Low Countries-Belgium and the Netherlands. 
Since then the industry has been widely scattered over the world. 
The 11,000 artisans and apprentices (about one-third the prewar 
force) adequately supplied the world with cut stones, notwithstanding 
the fact that for perhaps 20 percent of their time they were unemployed 
(strikes, lockouts, and shortage of rough). The United States, 
Palestine, and Brazil are the current cutting centers. 

World production. -Owing to the war, accurate figures as to diamond 
production are not available. The figures given for 1944 production 
in the table that follows are entirely estimates, but the grand total 
is probably approximately correct. 

The world production of diamonds in 1944 is believed to have been 
valued at about $40,000,000. The increase in caratage is due to an 
increase in BCK's crushing bort production of some 2,650,000 carats; 
to expansion of output in Sierra Leone, th~ Gold Coast, and the 
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South-West African alluvial mines; and to an appreciably larger pro
duction in the South African pipe mines. The value as well as the 
production was larger, because of increased pipe production. Of the 
total, some 80 percent was industrials and 20 percent gem stones. 

Figures showing the production for 194o-44, corrected in minor 
details from those published in the chapter of this series for 1943, 
follow. 

World production of diamonds, 194D-44, by countries, in metric carats 
[Including industrial diamonds] 

Country 1940 1941 1942 1943 1944 
(estimated) 

----------
Africa: Angola. _____ • _______________ 784,270 787,000 1 791,850 794,990 800,000 Belgian ·Congo _______________ 9, 603,000 5, 866,000 6,018, 236 4,880,000 7,540,000 

French Equatorial Africa ____ 116,000 30,000 20,000 20,000 5,000 
French West Africa _________ 175,000 35,000 20,000 20,000 20,000 Gold Coast __________________ 1825,000 1,000,000 11,000,000 1,000,000 1,000,000 Sierra Leone _________________ 750,000 850.000 1850,000 850,000 850,000 
South-West AfriCI\----------- 30,017 46,578 56,420 100,000 154,000 
Tanganyika •---------------- 6,222 29,052 40,327 52,998 53,000 

Union of South Africa: 
Mines. _____________ -- __ - 1371,447 -------------- -------------- 170,885 550,000 
Alluvial ••. -------------- 1172,027 158,422 117,628 3 131,444 148,525 

543,474 158,422 117,628 302,329 698,525 

BraziL. ____ ---_. ___ .-.-------•• - 1325,000 325,000 300,000 275,000 (') British Guiana __________________ 126,764 27,000 27.000 27,000 27,000 
Other countries~---------------- 31,750 34,350 40,836 29,650 34,000 

i3, 016,497 9, 188,402 9, 282,297 8, 351,967 6 11, 500, 000 

1 Estimate. 
I 1940 and 1944: Exports; 1941-43: Production. 
a Cape and Transvaal, without Namaqualand, estimated at 53,210 carats. 
• 250,000 to 370,000 carats. · 
11940-41: Borneo, India, New South Wales, U.S.S.R., and Venezuela (Venezuela produced, respectively, 

14,525 and 29,399 carats); 1942: Borneo, India, New South Wales, Rbodesia, U. S. S. R., and Venezuela 
(Venezuela produced 31,570 carats); 1943: Venezuela (23,020 carats), Borneo, India, New South Wales, 
U.S.S.R., United States (Arkansas), and Bolivia; 1944: Venezuela (22,037.07 carats), Borneo, India, New 
South Wales, and U. S. S. R. . 

• Approximate. 

Industrial diamonds.-World War II has been fought not only by 
cannon and other heavy munitions but by industrial diamonds, 
quartz plates, calcite prisms, and cathode-ray. tubes. The diamond 
in over-alls is used in making virtually every kind of war munition, 
owing to the closer tolerances gained and time saved by its use. 

Industrial diamonds are normally a byproduct of gem mining. 
However, in the carbonado mines of Bahia, Brazil, and the large BOK 
mines in the Belgian Congo, the gem stone is the byproduct. 

Although the United Nations have at their disposal the production 
from about 99.9 percent of the world's diamond mines, yet, notwith
standing the increased production of industrials in 1944, at least a 
quarter of the stones used by them must be drawn from stocks mined 
before the war. 

The supply situation of the United Nations is believed to be com
fortable. Japan, on the other hand, is desperately attempting to 
confiscate gem stones for industrial use, and the Germans were using 
sintered-carbide-tipped tools as a substitute. 

The demand for crushing bort continues at a record level. Dr. 
H. Whittaker emphasizes that the cheaper grades of industrials can 
replace the more expensive grades for most purposes at a saving in 
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cost. The consumer is learning to use the cheaper grades, as many 
·of the finer grades are in short supply. . . 

Owing to the exploration boom in the gold fields, more drilling was 
probably done in Canada in 1944 than ever before. The use of the 
diamond drill in blast-hole drilling is also expanding. · 

Fine, sound diamonds, some of gem grade, are used in making dia
mond dies. Since the war began, the United States has become self-

! sufficient in the production of dies, even those with small apertures .. 
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FIGURE 1.-United State.q imports and average price per carat of industrial diamonds, 1919-44. 

Figure 1, prepared by Herbert Backman, illustrates the tremendous 
increase in use and the sharp decline in average price per carat of 
industrial diamonds durin~ recent years. 

Imports of industrial d1amonds into the United States during the 
past 5 years were as follows: 

Industrial diamonds (glaziers\ engravers', and ·miners') imported for consumption 
· . in tne United States, 194D-44 . . 

---- V-Slu&. - -- Yalu& .. • 

Year Carats Year Carats 
Total Average Total Average 

·1940 ________ 3,809,071 . $11, 026, 003 $2.89 1943_, ______ 12,084, 133 $21, 890, 568 $1.81 1941. _______ 6. 882,248 14,908,809 2.17 
1944 ________ 

12,614,507 22,816,827 1.81 
1942 •.• ~---- 11,203,704 22,057,577 1.97 

RUBY, SAPPHIRE, AND EMERALD 

The emerald mines of Colombia were not operated. The Burmese, 
Siamese, and Indochinese-gem mines (largely sapphire and ruby) may 
have been operated on a small scale; they were in enemy hands. 
The Ceylonese mines were bled of labor by the island graphite :rn4tes. 
The production of gems, therefore, was small in 1944. 

An unusually large star sapphire was exhibited for sale in New 
York early in 1945. It is said to have weighed over 800 carats in 
the rough; it was cut into a stone of 392~ carats. 

-· ---
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LESSER GEMS 

Dr. Frederick H. Pough, in a series of articles that appeared in the 
Jewelers' Circular-Keystone in 1944, has made an important con
tribution to our knowledge of the Brazilian gem st<;>nes. The articles 
contain valuable data on gem-stone prices received by miners in the 
field as well as dealers' prices at Rio; geographical and geological 
occurrence of the various gems; the heat-treatment of some of the 
gems; and the Brazilian cutting industry. At present Brazil is the 
largest producer of the lesser gem stones. 

Up to the end of 1939, Australia had produced opals valued at 
£1,987,090. Incomplete returns for 1939 follow: New South Wales, 
£1,020; Queensland, £50 (only seven miners); South Australia (Coober 
Pedy field), £6,020-a total of £7,090. In 1944, it was reported that 
the black-opal fields were no longer operated. 

The Anglo-American Corporation of South Africa and the South
West Africa Co. in 1943 formed the Kaokoveld Exploration Co. to 
prospect for,minerals and precious stones in the Kaokoveld territory. 
This area, of 40,000 square miles, is in the northwestern part of 
South-West Africa. · 

Rubellite (red tourmaline) of excellent quality is reported to occur 
in Mozambique (Portuguese East Africa). 
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_JEWELRY INDUSTRY IN 1945 

Jewelry sales (taxable) reached a peak in 1945 (tax, $198,944,988); 
in consequence, retail jewelry-store sales-considering nontaxable 
sales together with taxable sales by department stores and others
amounted to about $1,200,000,000, an all-time peak and a gain of 
some 12 percent over 1944. Sales in the first quarter of the year were 
distinctly below those of 1944; from April to July they exceeded those 
of 1944 by 20 percent. The surrender of Japan in August decreased 
but did not stop increased sales in August and September, and in the 
last quarter of the year sales forged ahead. Montana, Texas, and 
Utah showed particularly large gains. Christmas time sales reached 
unusual proportions. Admittedly, certain stocks were in short 
supply, but the populace had money and bought what was available. 
All holiday records were exceeded. Jewel sales, generally including 
diamonds, in five figures were not unusual. Americans were not the 
only heavy buyers; Brazilians and South Africans were equally 
extravagant. Retail jewelers' stocks in America decreased somewhat 
during the year. 

Sales by wholesale i' ewelry houses were up slightly from those of 
1944, and in dollar va ue their inventories increased slightly in 1945. 
The wholesale trade centers in New York City. 

Jewelry prosperity in 1945 was built upon the people's large war
time savings; demobilized GI's returning home with their savings; a 
high national income; a flood of marriages (only slightly below the 
1943 peak); and the dearth of other durable goods to attract money 
from the industry. It should, however, be emphasized that in the 
past decade wealth has shifted from the "400" to the medium- and 
lower-income brackets. The carriage trade is almost extinct, and 
hereafter the retailers will sell fewer expensive items and more medium
and low-priced goods. 

The numerous women gainfully employed during the past 6 years 
have, on the average, spent more money on clothing and luxuries 

1542 
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than the housewives. In deparfn!.ent stores particularly, sales of 
medium- to high-priced costume jewelry have expanded the business 
o~ the jewelry departments. 

Some jewelers anticipate a recession in sales; in consequence, the 
Jewelry Industry Publicity Board has had a study made of conditions 
in the industry, in the hope of maintaining activity in the future. 

FASIDONS IN JEWELS 

More jewelry was worn in 1945 than ever before. Platinum is 
again available for mounting, and we may expect to see palladium 
relegated to the side lines, except in earrings and certain clips, where 
its lightness is a distinct advantage. Stones mounted in invisible 
settings are particularly attractive. Two..: toned gold retains its popu
larity. 

In view of the shortage of skilled goldsmiths, the work of the de
signers merits praise. On the whole, designs were lighter and more 
artistic than in recent years. The three most popular motifs
flowers (sometimes in sprays or bouquets); sunbu~t, star, and snow
flake designs; and leaves-were attractive. 

Necklaces, particularly the flexible type fitting snugly to the neck, 
were fashionable. Clips were worn not only on dresses but attached 
to the necklace and on the hat. Earrings were in vogue due to the 
up-swept hair mode. Bracelets, singly or in groups, are as popular 
as ever. Rings were characterized by high pave-domes, set with 
small stones rather than single gems. More and more they are being 
worn over gloves. Lanyards and barrettes, bandeaus, and stars for 
the hair are gaining in popularity. 

Old jewelry is still sold but was a less-important element in the trade 
than in 1944. 

Ensemble jewelry, three or four pieces set with the same gem, finds 
ready sale, as does jewelry that may be divided into two or more 
pieces as need arises. The double wedding~ring ceremony is now 
standard. 

Marquise and other unusual diamond cuts are gaining in favor. 
Small diamonds for mountings are still in short supply, hence tiny 
cabochon rubies and sapphires in part supplant them. Diamond, 
ruby, and sapphire, including the lighter-Color Ceylonese stones, led 
in popularity, followed by the yellow-brown gems (topaz and citrine), 
pearl, amethyst, turquoise, and aquamarine. Aquamarine held its 
own; amethyst and turquoise gained; but citrine and topaz, to a con
siderable extent, lost their appeal. The emerald had pride of place 
among the sophisticated. · 

The ever-insistent dema:dd for diamonds caused colorless gems to 
be most popular, followed by red and blue gems; yellow, purple, and 
g~een gems were in lesser demand, in the order named. 

DOMESTIC PRODUCTION 

Mining for gold and mining for gem stones have been affected by 
war more adversely than any other branches of the industry. Pro
duction value of gem stones in 1945 dropped to about $40,000, the 
lowest in a decade. The decline is attributed to shortages of labor, 
miring supplies, tires, and gasoline. The gem hobbyists and the 
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amateur and semiprofessional lapidaries could not replenish their 
stocks of rough; and most of their best customers, the touring auto
mobilists, stayed at home. Further, the supply of most strategic 
minerals became adequate early in the year, and pegmatite mining 
waned. It should be stated, however, that pegmatite mining during 
the war furnished disappointingly few gem stones. Late in the year, 
gasoline and other supplies became available; and this, with the return 
of men from the war, will doubtless encourage greater production in 
1946. 

Oregon and Washington lapidaries were active in 1945. There are 
at least 50 shops, and the value of the 1945 output is variously esti
mated at $100,000 to $500,000. 

For the first time the value of jade produced certainly exceeded that 
of sapphire and probably that of turquoise. In 1945 Wyoming 
produced a number of tons of light-green nephrite and almost as much 
black jade. The publicity the press has given Wyoming jade (all 
produced from float) has attracted a number of outside prospectors to 
the State. The largest boulders yet foun,d were located during 1945. 

There are three professional and half a dozen amateur cutters at 
Lander, and the Lander region remains the chief producer. Black 
nephrite, which takes a fine polish, is being obtained from the Red 
Desert. Discovery of jade in the Laramie Range is reported. The 
white "jade" said to have been found near Kemmerer is, according to 
reliable information, chalcedony. The so-called jade as found is sold 
at $1 to over $5 a pound. When peace is restored, China, :may well 
become a good market for Wyoming jade. (Personal communications 
from Fred Abernathy, B. C. Dake, 0, W. Plaga, Bert A. Rhoads, and 
Horace D. Thomas.) 

Alaska jade appeared on the market in 1945. The locality, on the 
north side of Kobuk River, has been well-known to the local Eskimos 
and Indians since the Thule stage of Eskimo culture (A. D. 600 to 
1600) .1 Late in 1945 the Arctic Exploration Co. of Fairbanks located 
mining claims in the district and flew a considerable shipment of jade 
to Fairbanks. Some of the material is stated to be of gem quality, 
but most is fit only for objets d'art. The Chinese have purchased 
some of it. It is reported that three or four men were collecting 
boulders from the bed of Kobuk River last summer. The better 
Alaskan material compares favorably with the better New Zealand 
nephrite. It is suitable for tourist jewelry and objets d'art. 

Turquoise is occasionallyfound at the Castle Dome copper mine in 
Arizona. It is "high-graded" by the miners and sold in Miami or 
Globe. Some of it is of fine quality. A company officialstates-
A~ in t~~ past, tur_quoise of an undetermined_ ·amount was recovered during 

routme mmmg operatwns. As a whole, the quality of the material recovered at 
greater depth has improved, both in hardness and in color, the latter occurring 
in the lighter shades of blue. 

Turquoise mining was relatively active in Nevada, particularly in 
the Tonopah and Battle Mountain districts. Most of the material 
is shippe_d to New Mexico, although some is cut locally, there being 
five cuttmg shops at Battle Mountain (pe-rsonal communication, Jay 
A. Carpenter). Alfred L. Ransome states ifat the lessors, Lee Hand 

I Ball, Sydney, H., The Mining of Gems and Ornamental Stones by American mdlaJW Bureau Am 
:Ethuol., Anthropol. Paper 13, 1941, p. 37. , ' • 
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and Paul Bare, of thP Pedro claim on the Copper Basin property of 
the Copper Canyon Mining Co., Battle Mountain, produced 3,601 
pounds of cobbed turquoise in 1945. The Elko County mines appear 
to have made no shipments in 1945. 

In Colorado the King mine, now renamed the Lickspittle, was 
operated in 1945 by Charles King of Manassa, Colo. Twelve men 
were employed. The Hall mine, near Villagrove, Saguache County, 
will soon be operated again. There are rumors of a new turquoise 
deposit in the Cripple Creek district. New Mexico produced no tur
quoise, although Indians sorted some material from the dumps. 
Stuart A. Northrop states that the Indian jewelers are using chryso
colla, malachite, and chalcedony, largely from Arizona, as substitutes 
for turquoise. Reports indicate intermittent work on the turquoise 
deposit near Van Horn, Tex. 

The agate deposits on the Priday property in Jefferson County, 
Oreg., a large producer by hand methods, are to be operated mechan
ically in the future (personal communication from Dr. H. C. Dake). 
The moss agate deposits of Yellowstone River in Montana, long pro
ductive, are said to have produced less than usual in 1945. The 
easily accessible material is exhausted. Philip S. Hoyt produced 
some chalcedony in New Mexico and Arizona, which, after staining, 
is set in costume jewelry. Considerable rose quartz was produced in 
South Dakota, but most of it (which was poor quality) was sold to 
decorate rock gardens. Some fine rose quartz was found at the Bon 
Ami workings at Plumbago Mountain, Newry, Maine, according to 
Stanley I. Perham. 

Utah produced less variscite in 1945 than in the recent past. Junius 
J. Hayes reports that the Clay Canyon deposit (Utah County) pro
duced about 1,000 pounds; that the Amatrice Hill deposit near 
Grantsville (Tooele County), although not regularly worked, produced 
about 200 pounds; and that the Lucin deposit (Box Elder County) 
probably was not worked. 

No sapphires were produced during the year in Montana; as Dr. 
Francis A. Thomson explains, they have lost their commercial market 
to the synthetic stones. A little ruby and sapphire were reported to 
have been prod,uced in Franklin and Clay Counties, N. C. Charles 
E. Hunter reports that Linten B. Greene procured a fine sapphire at 
the Corundum Hill mine, Macon County. It is a deep-blue tabular 
crystal ~ inch thick and 1 inch across. He intends to keep it in his 
collection as a rough crystal. 

Dr. A. M. Butler reports that a considerable amount of "marek
anite" (black obsidian nodules in Arizona perlite beds) is beirg cut 
cabochon and set in "Indian" silver jewelry. The Superior district 

-south of Queen Creek is the most important locality. 
Eldred D. Wilson (Arizona Bureau of Mines Bull. 152, Tucson, 

Ariz., October 1944) estimates the production value of precious stones 
in Arizona from 1900 to 1921 at $300,000, an average of $13,636 a 
year. In recent years production has been much less. Wilson lists 
the precious stones found in the State, appa1ently in order of produc
tion, as follows: Turquoise, silicified wood, oxidized-copper minerals 
(azurite, malachite, and chrysocolla), garnet, peridot, Mexican onyx, 
opal, tourmaline, and obsidian; and, of less importance, rock crystal, 

71737~7----98 
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amethyst, chrysoprase, agate, dumortierite, and catlinite. Small 
pyrope garnets and peridot are collected by Navajo Indians, the former 
from Garnet Ridge and Buell Park in Apache County and the latter 
from the same localities and from west of San Carlos, Gila County. 
At the latter locality, peridots of over 233-carat weight have been 
found. 
Deep blue dumortierite resembling lapis lazuli occurs as boulders in gravel along 
the Colorado River 30 miles north of Yuma. 

Mrs. E. M. Roe states that 'only one Sioux Indian mined catlinite 
at Pipestone, Minn., in 1945 but that a number of returned Indian 
servicemen expect to dig catlinite and fabricate it. 

When the test atom bomb was dropped in New Mexico, the sand 
near the crater, according to the press, was fused to a grayish green 
glass. It was dubbed "atomsite," and souvenirs are said to have 
been made from it. 

The States and Territory leading in gem production in 1945 were 
Wyoming, Oregon, Alaska, Nevada, Utah, and Arizona. 

Other gem stones produced in small amounts in 1945 include agate 
(Idaho, Wyoming, and Luna and Sierra Counties, N.Mex.); amazonite 
(Amelia, V a.); amethyst (North Carolina and Mineral Valley, Millard 
County, Utah); aquamarine (Mitchell, Yancey, Avery, Macon, and 
Ashe Counties, N. C.); asteriated rose quartz (Newry, Maine); 
chalcedony (Nevada); citrine (North Carolina); emerald (Mitchell 
and Yancey Counties, N. C.); garnet and golden beryl (Mitchell 
County, N. C.); jasper (Idaho and near Hot Springs, N. Mex.); 
moonstone (New Mexico and Mitchell County; N. C.); moss agate 
(Wyoming); opal (Idaho and Virgin Valley, Nev.); opalized wood 
(Nevada and New Mexico); rock crystal (Hot Springs district, Ark.); 
sapphire (Idaho); green smithsonite (Magdalena, N. Mex.), and 
smoky quartz (North Rumford, Maine). 

Heizer and Treganza have written an interesting article on the 
California Indian Mines and Quarries (see Bibliography). They list 
142 sites worked by the Indians for various stones. Turquoise, quartz 
crystal, chrysocolla, chrysoprase, tourmaline, and malachite were 
a.mong the gem materials used. They found that the San Bernardino 
County turquoise mines were worked by the Pueblos of New Mexico 
and Arizona, who made periodic trips to the mines. 

CANADIAN. GEM STONES 

Canada apparently produced no precious stones in 1945, but a 
number of amateur lapidaries, particularly near Toronto, cut such 
Canadian rough as they could get. G. G. Waite,2 an amateur lapi
dary, lists a large number of Caoadian precious stones suitable for 
cutting; few, if any, of them are of commercial importance. Some of 
the Thunder Bay amethyst, however, is of fine color. 

ACCESSIONS TO MUSEUMS 

The National Museum, Washington, D. C., has added several fine 
gems to its collection, notably an unusually large and fine green 
chrysoberyl (120.45 carats) from Ceylon and a zincite (5.12 carats) 

'Waite, G. G., Contributions to Canadian Mineralogy; University of Toronto, No. 49, 1944, pp. 75-78, 
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from Franklin, N. J. During the year the American Museum of 
Natural History acquired a 16-carat cut zincite and a 19-carat oval
cut brazilianite. The latter gem is of pleasing lemon-yellow color and 
quite brilliant, although it is so soft that it is suitable only for mount
ing as a pendant. The University of South Carolina recently acquired 
the Colburn mineral collection of Southern Appalachian gem stones, 
comprising notably representative specimens of hiddenite, rhodolite, 
and emerald. 

During the year, the well-known star sapphire, The Star of Artaban 
(300 carats), was presented to the National Museum in Washington. 

NOMENCLATURE 

The Precious Stone Dealers Association of New York on October 
11, 1945, adopted preferred nanies for gem stones.3 The use of a 
geographic designation ("Burma sapphire," for instance) for precious 
stones similar to the normal type produced by the country named, 
even if the stone may come from another country thousands of miles 
away, is highly recommended. It is poor practice, however, to name 
any member of the quartz family "topaz"; the proper name for yellow 
or brownish rock crystal is"citrine" or less acceptably "topaz quartz." 
Even the latter term is incorrect and undesirable. The association 
attempts in its nomenclature to draw a sharp line between natural and 
treated stones. The nomenclature committee consisted of H. N. 
Paskow (chairman), Leo Nathan, and Thomas H. Benedict. 

EDUCATION IN GEM STONES 

GI's are now permitted, as an educational benefit for service 
rendered, to enroll in the courses of the Gemological Institute of 
America. Gem courses in American institutions of learning apparently 
have a record number of students. The Australian Gemological 
Association has been formed to advance the knowledge of gem stones 
in that continent. 

The Gem Trade Laboratories, Inc. (36 W. 47th St., New York City), 
sponsored by the colored-stone and pearl merchants of the city, now 
identifies stones and will make tests of them on a commercial basis. 
Dr. A. E. Alexander is in charge. 

A new film, The Magic Stone, publicizes the diamond. 

IMPORTS 

The value of imports of precious and semiprecious real and imitation 
stones, exclusive of industrial diamonds, as listed by the United States 
Department of Commerce, totaled $114,435,231, 48 percent more 
than in 1944. The great gains were in polish~d diamonds and in cut 
stones of other types, both natural and synthetic. The figures for 
imports follow. 

a Jewelers' Circular· Keystone, National Jewelers: November 1945, p. 214, 
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Precious and semiprecious stones (exclusive of industrial diamond8) imported for 
consumption in the United States, 194-4--4-6 

1944 1945 
Commodity 

Carats Value Carats 

Diamonds: 
Rough or uncut (suitable for cutting Into gem 

stones), duty free--------------------------------- 896,547 $43,445,219 893,761 
Cut but unset, suitable for jewelry, dutiable_________ 169,097 29,263,121 377,243 

Emeralds: . 
Rough or uncut, free.------------------------------ 1, 066 1, 668 1, 085 
Cut but not set, dutiable___________________________ 38,666 81,233 106,684 

Pear~a:~r:_~~~-~~~-~:_s:_t:_~~~~~~!~:___________ ____________ 242,221 ___________ _ 
Cultured or cultivated.---------------------------- ------------ 15,394 ------------

Other precious and semiprecious stones: 
. Rough or uncut, free _______________________________ ------------ 105,401 ------------
Cut but not set, dutiable ___________________________ ------------ 3, 725,453 ------------
Imitation, except opaque, dutiable: 

Not cut or faceted------------------------------ ------------ 14,550 ------------
Cut or faceted: 

Synthetic __________________________________ ------------ 503,718 ------------
Other ________ ------------------------------ ------------ 23, 887 ------------

Imitation, opaque, Including Imitation pearls, duti-
able ______________________________________________ ------------ 23,113 ------------

Marcasltes, dutiable: 

~lai"tiiii::~~:::::::::::::::~=~~::::::::::::::::::: :::::::::::: -----~~~~- :::::::::::: 
------------ 77,529,806 

GOVERNMENT REGULATIONS 

Value 

$43, 122, 622 
64,185,406 

252 
181,834 

352,947 
155,548 

134,698 
5, 113,937 

3,220 

805,838 
242,988 

31,136 

101,140 
3,665 

114, 435, 231 

The end of the war has not diminished greatly the number of 
Government regulations affecting trade in precious stones. 

In the United States, the OP A relinquished price control on "syn
thetic and semiprecious stones for jewelry purposes" on October 15, 
1945. On December 27, the United States Government liberalized 
the export of jewelry, including that containing diamonds, but has 
refused to reduce the excise tax (20 percent) on jewelry sales, an 
element that encourages a black market in the jewelry trade. Canada 
early in the year removed price controls on jewelry. 

As a postwar measure during the year Australia permitted the 
import and export of jeweky. On October 21, 1945, Mexico removed 
the export duty on silver jewelry, even if set with stones of local 
origin; and Argentina, as of May 4, unified at 5 percent its snles 
tax on jewelry. In the fall Mexico imposed a 3-percent sales tax on 
jewelry. As of October 1945, South Africa still required export 
permits for gold and diamond jewelry. Late in the year the Italian 
Government removed the ban on tr&.de in precious metals and gems. 

To protect its mines and its cutters of precious stones, Brazil 
(January 22, 1945) required import licenses for all precious stones, 
diamonds, and quartz crystals; after May 25, 1945, upon presentation 
of iniport licenses, 1 unit of cut synthetic gems could be imported, 
provided at the same time 10 units of rough synthetic gems were 
imported. 

In Uruguay the sales tax (February 23, 1945) on jewelry became 
13 percent. On March 31, 1945, France increased the luxury tax on 
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jewelry sales from 10 to 25 percent, and late in the year Bolivia 
increased the luxury tax to a point that threatens the disappearance of 
jewelry from the retailers' shelves in that country. 

As to taxes, the Quebec jewelers find themselves in what would be 
a ludicrous position, were it not serious. Their sales are subject to 
a 25-percent Federal tax, a 6-percent Provincial tax, and a 2-percent 
municipal tax. 

DIAMOND 

Nineteen forty-five was a highly prosperous year in the diamond 
industry. The sales of the Diamond Trading Co., the principal 
seller of rough stones, reached £24,500,000-an all-time peak; pre
sumably, the sales of cut goods also attained a record. Indeed, the 
United States imports of cut were appreciably above those of the 
lush 1920's. Again consumption greatly exceeded production, and 
the drain on stocks was heavy. Stocks in certain categories of both 
rough and cut are depleted, and in no grade are they large. In 
consequence, both the gem and industrial diamond trades must look 
more and more to current production for their diamonds. Additional 
mines are being equipped, but no great increase in production can be 
expected for 3 or 4 years. 

World production was almost 14,000,000 carats, a fifth greater than 
that of 1944. Of the total, 83 percent by weight were industrials 
and 17 percent gem grades. 

The price of gem rough again advanced, although there has been 
no increase in the wholesale price of industrials in 7 or 8 years. Uncut 
gem diamonds are now quoted at more than twice the prewar price. 
Cut has never been so high. Since 1939, melee has at least tripled 
in price, and larger cut has more than doubled in price. The price 
of large stones (10 carats or more) is a matter of negotiation between 
buyer and seller. Fine cut, in the United States at least, was in 
short supply much of the year. 

Industrials, once a drug on the market, now represent about 20 
percent, in dollar value, of the world's rough sales. Yearly the 
distinction between gem grades and industrials is defined more 
sharply. 

With the war's end, investment in diamonds has not ceased. The 
people of much of the world have more confidence in diamonds than 
in their own coul'tries' currency. 

Share dealings.-The shares of diamond-mining companies, virtually 
all of which are listed on the London Stock Exchange, gained about 
17 percent in 1945 as contrasted with the slight loss suffered in 1944. 
Strangely enough, quotations were affected only slightly by the sur
render of Germany and Japan, but much more so by sales of rough, 
dividend declarations, and publication of annual reports. Of the 
eight principal mining companies, all paid dividends in 1945, although 
the yield at year-end prices varied greatly. 

lmports.-Imports of gem diamon"ds into the United States in
creased f10m $26,186,948 in 1942 to $107,308,028 in 1945, or almost 
310 percent. 

The following table shows comparative figures of imports during 
1944 and 1945. The figures for rough are almost identical; those for 
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cut show an increas£'. respectively, of 123 percent by weight and 119 
percent by value. The grade of the imports was somewhat poorer 
in 1945 than in 1944. 

Diamonds imported into the United States, 1944-45, by countries 

[Exclusive of industrial diamonds] 

Rough or uncut Cut but unset 

Value Value 
Carats Carats l----c----

Country 

Total Average Total Average 
-----------·--·-- --------------·1----·1---

1944 
Africa: 

British: 
Gambia and Sierra Leone_________ 725 $13,164 $18.16 ---------- ------------ ----------
Gold Coast._--------------------- I, 350 24,860 18. 41 ---------- ------------ ----------
UnionofSouthAfrica ____________ 854,239 42,197,278 49.40 32,676 $6,514,128 $199.36 

Australia .. ·-------------------------- ---------- ------------ ---------- 1 500 500.00 
Belgium and Luxembourg____________ (') 5 5. 00 641 137,063 213.83 
Brazil_________________________________ 25, 619 726,378 28.35 25,031 4, 219,310 168. 56 
British Guiana·----------------------- 2, 613 64,405 24.65 532 61,162 11i. 97 
Cuba _________________________________ ---------- ------------ ---------- 43,683 6, 749,686 154.52 
Mexico ___ ---------------------------- __________ ------------ ---------- I, 092 30,738 28.15 
Netherlands __ ------------------------ ---------- ____________ ---------- 20 11,423 571.15. 
Palestine and Trans-Jordan ___________ ---------- ------------ ---------- 53,883 9, 337, 281 173. 29 
U.S.S.R.--------------------------- ---------- ------------ ---------- I, 436 202,180 140.79 
UnitedKingdom_____________________ 6,201 233,977 37.73 10,102 1,999,650 197.95 
Venezuela .. _------------------------- 5, 800 185, 152 31. 92 ---------- ------------ ----------

896, 547 43, 445, 219 48. 46 169, 097 29, 263, 121 
=====l,======li===== 

173.06 

1945 
Africa: 

British: 
British East Africa. __ ------------ 7, 413 207,556 28. 00 ---------- ------------ ----------
British West Africa •-------------- 1,158 21,402 18.48 ---------- ------------ ----------
Union of South Africa_____________ 834,393 41,290,329 49.49 46,096 10,720,816 232.58 

Argentina _______________ ---------------------------------------------- 4 2,000 500.00 
Austria _________________________________________ ------------__________ 12 I, 136 94.67 
Belgian Congo________________________ 10,054 86,793 8. 63 __________ ------------ ----------
Belgium and Luxembourg. ___________ ---------- ____________ ---------- 104,840 14,612,123 139.38 
Brazil_________________________________ 14,349 628,325 43.79 28,472 4, 988,200 175.20 
British Guiana________________________ 1, 774 42,715 24.08 580 67,471 116.33 
Canada_______________________________ I, 110 16,650 15.00 1 100 100.00 
Cuba _________________________________ ---------- ------------ ---------- 64,737 11,439,698 176.71 
France ________________________________ ---------- ------------ ---------- 44 7, 511. 170.70 
Germany----------------------------- __________ ------------ ---------- 1, 230 133,496 108.53 
India and Dependencies.------------- ---------" ____________ ---------- 703 134,641 191.52 
Mexico .. ----------------------------- 13,838 504,641 36.47 9 5, 003 555.89 
Netherlands .. ------------------------ ---------- ------------ ---------- 2, 599 520, 516 200. 28 
Palestine anQ. Trans-Jordan ___________ ---------- ------------ --------·- 105,899 17,684,997 167.00 
PortugaL _____________________________ ---------- ------------ ---------- 18 6, 405 355.83 
·switzerland _____________________________________ ---------------------- 271 39,738 146.63 
U. S. S. R _________ ------------------- ---------- ------------ ---------- 3, 569 562,617 157. 64 
United Kingdom_____________________ 5, 699 173,797 30.50 17,535 3, 176,270 181.14 
Venezuela .. _------------------------- 3, 973 150,414 37.86 624 82,668 132. 48 

893, 761 43, 122, 622 48. 25 377, 243 64, 185, 406 170.14 

1 Less than 1 carat. 
• Effective Jan. 1, 1945, includes Gambia and Sierra Leone. 

. Outting.-Due largely to revival of pa.rt of the Belgian cutting 
industry, the number of artisans employed jumped from 14,000 at 
the end of 1944 to 25,000 at the end of 1945. The amount ofrough 
gem material has not been increased proportionately; and, because of 
shortages of tough, there will presumably be considerable unemploy
ment in the tradB in 1946. The best cutting of large stones today is 
done in the United States a,nd the finest small cut in the United 

' 
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States, Palestine, and Belgium. The Belgian industry has made a 
remarkable come-back and at the year end had 10,000 operatives. 
The other principal cutting centers are New York City, Palestine, 
Brazil, and Holland. 

World production.--·-Owing to the war, accurate diamond-produc-
-tion statistics are not available, but the estimates in the following 
table are believed to be fairly reliable. World production (gems and 
industrials) in 1945 is estimated to have been 14,257,000 carats 
(3.129 short tons), worth about $64,750,000. The quantitv was 
about 22 percent greater and the value 35 percent greater than in 1944. 
Of the total, cuttables made up about 18 percent of the total, a smaller 
proportion than last year because of the large production of crushj.ng 
bort by BCK, a Belgian Congo producer. By weight, some 5,125 
pounds were industrials and 1,130 pounds gem stones. 

The Belgian Congo was the leading producer by weight (72.9 
percent), although it represented but 13 percent of the value. On 
the other hand, the British Empire, accounting for only 19.2 percent 
of the weight, represented 71 percent of the value. 

Compared with 1944, the Belgian Congo increased its production, 
by weight, 38 percent. Tanganyika Territory continued its gain in 
output; in consequence, DeBeers sent engineers to look over the field. 
DeBeers operated its Dutoitspan and Bulfontein pipe mines and is 
beginning to reopen Premier and New Jageisfontein, although it will 
be several years before these are producing. The South African 
alluvial production increased. The Venezuelan production continued 
to decrease, and that of Brazil probably was less than in 1944. 

The following table shows as accurately as available statistics per
mit world production for the past 5 years. 

World production of diamonds, 1941-45, by countries, in metric carats 

{Including industrial diamonds] 

Conn try 1941 1942 1943 1944 1945 

Africa: 
Angola ____ ------------------ 786,980 791,850 794,990 800,000 786,000 Belgian Congo _______________ 5,866,000 6, 018,236 4, 881.000 7,040,000 10,386,000 
French Equatorial Africa ____ 1 30,000 120,000 120,000 15,000. 15,000 
French West Africa _____ , ____ 57,726 1,500 135,000 160,000 160,000 Gold Coast __________________ 11,000,000 11,000,000 11,000,000 11,000,000 1500,000 Sierra Leone _________________ 1850,000 1850,000 1850,000 I 700,000 1800,000 
South· West Africa ___________ 46, 578 56,420 1 88,000 154,000 156,000 
Tanganyika _________________ 29,046 41,000 52,998 90,667 . 115,666 

Union of South Africa: 
Mines ___________ -------- -------------- -------------- 175,885 639,000 878, 713 
AlluviaL _____ ----------- 158,422 118,821 126,444 270,000 262,527 

Total Union of South 
Africa ________ ------- 158,422 118,821 :ll2, 329 909,000 1,141;240 

Brazil ____ ------- ____ ------------ 1325,000 1300,000 1 2<5.000 I 370,000 1 275,000 
British Guiana __________________ 26,427 22,208 18,2<2 13,911 17,251 
Other countries __________________ 34,350 40,836 29.650 34,000 115,000 

· Grand totaL ______________ 9, 210,529 9. 260,871 1 8,3fi,ZJ9 11; 676,578 14, 257,1li7 

1 Estimated. 
• Includes Venezulla (12,76U car~ts), Borneo, India, New South Wales, and U.S.S.R. 
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Industrial diamonds.-With the end of World War II, it was ex· 
pected that imports (roughly, consumption) would fall markedly. 
Many war contracts were canceled after VJ.day but imports, as to 
weight, held up surprisingly, although the drastic decline in value 
indicates that crushing bort formed an ever-increasing percentage of 
American imports. Consumption again largely exceeded production, 
and stocks were heavily drawn on and are perhaps dangerously low; 
certainly, they are largely depleted as to some sizes and grades. Manu
facturers of diamond-set tools have, through inertia, demanded of the 
trade a type of diamonds that may be in. short supply. Provided they 
show ingenuity in using diamonds physically more or less similar, they 
will find a fair stock at their disposal. American industrial diamond 
merchants probably have a relatively large stock. 

Thanks to the large production of BCK, the 1945 output of indus
trials was an all-time record, but much of it was crushing bort, and no 
great increase in the production of bort can be expected for 2 or 3 years. 

After VJ-day, the United States Government removed many of its 
controls over industrial diamonds, although import and inventory 
controls are still in effect. The British Government removed all 
controls in the Empire in December. 

Diamond drilling was exceedingly active in 1945 due to the mining 
boom in Canada and the increasmg use of diamond bits in stope 
drill~. Diamond consumption in drilling increased greatly. · Dia
mond-rmpregnated wheels-the bond being a plastic, a ceramic 
product, or a powdered metal-'---are having wide peacetime Use. 
Standardization of diamond powders has been accepted by the 
industry. War-born uses for diamond tools and dies insure a satis
factory peacetime demand. 

Figure 1, originally prepared by Herbert Backman several years 
ago, shows the tremendous increase in use and the sharp declinein 
price per carat in American imports in the last 27 years. 
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FIGURE 1.-t:'nited States imports and average price per carat of industrial diamonds, 1019-40. 
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Imports of industrial diamonds into the United States during the 
past 5 years were as follows: 

Industrial diamonds (glaziers', engravers', and miners') imported for consumption 
in the United States, 1941-45 

Value Value 
Year Carats Year Carats 

Total Average Total Average 
---

1941_ _______ 6, 882, 248 $14, 908, 809 $2.17 1944 ________ 12,614, 507 $22, 861, 401 $1.81 
1942 ________ 11,203,704 22,057,577 1. 97 1945 ________ 10,729,869 12,810,932 1.19 1943 ________ 12,084,133 21,890,568 1.81 

RUBY, SAPPHIRE, AND EMERALD 

Of the world's purchases of precious stones, at least 95 percent are 
diamonds. Because of this and because the types of the deposits of 
the ruby, sappnire, and emerald do not lend themselves to large-scale 
operations, successful gem mining by large companies is confined to 
the diamo.nd. It is true that Burma Ruby Mines, Ltd., for over 
3 decades worked the Burmese ruby mines and that several entrepre
neurs have leased and worked the Colombian emerald mines, but 
such enterprises were failures. Fine rubies come from Burma; gem 
sapphires from Thailand,· Indochina, Kashmir, and Ceylon; and 
emeralds from Colombia and the Urals in Russia. In the fir~t half 
of 1945, the United States imported from Russia 1,682 carats of cut 
emeralds valued at some $31,000, or roughly $18.50 a carat. The 
price suggests that the quality was poor. Today some of these 

·deposits are shut down; Indochina and Kashmir are practically ex
hausted, or at least it is so reported; the Colombian emerald deposits 
are dormant; and during World War II the Ceylonese gem miners 
were recruited to mine graphite. Furthermore, the colonial laws 
made the marketing of gems complicated, if not almost impossible. 
Shipments from Ceylon to Americfl, are inferior to prewar shipments. 
The Ceylonese have more money than formerly to buy fine gems, 
and they have lost their European markets for, inferior gems. The 
native miners of Burma, Thailand and Indochina in 1945 continued 
to mine a few gems, although they could scarcely have sold many to 
the Japanese. Happily, the Burma ruby mines were reoccupied by 
the United Nations on March 20, 1945, and Thailand and Indochina 
later. 

In consequence of the above circumstances, very few newly mined 
colored gems are coming on the market, and today we look to jewel
ers' stocks and old jewelry for our supply. Some fine emeralds are 
being obtained from once-wealthy nationals of Spain and England, 
and rubies and sapphires from the out-moded jewelry of England 
and the Continent. The demand is insistent, but the supply is inade
quate. Although prices today are very high, they ·are likely to follow 
the law of supply and demand and go higher. 

Fine rubies, sapphires, and emeralds of size are hard to find in 
New York today and are by no means modestly priced. The New 
York market must also compete with the Far Eastern market, where 
colored stones are highly regarded, not alone for their beauty, but 
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also as the safest of investments. Compared with the diamond the 
noble gems, particularly the emerald, have a more restricted group of 
admirers, although these may well be the more intelligent and intel
lectual of the populace. The diamond, therefore, has a higher rank 
as an investment. 

At present, demand and supply are badly out of balance and will 
be in the immediate future, unless demand becomes less insistent. 

Our soldiers in the East continue to buy gems, and as amateurs 
they are commonly duped with synthetic or inferior gems. At times, 
however, they may pick up lucky bargains. Their purchases have 
forced up prices appreciably. 

It has been noted that colored glass used to direct traffic on Ameri
can airfields in Burma disappeared; it is a possible source of some of 
the "gems" the boys are buying. The members of the American 
Gem Society have offered to test free for veterans the stones (they 
have purchased. 

The Muzo and Coscuez emerald mines in Colombia have been shut 
down since 1938. The Colombian Government desires to turn the 
ownership of these mines from a liability into an asset. The emeralds 
in the Bank of the Republic owned by the Government, valued by 
Modero and Dixon at pesos 1,200,459.26, were said to have been 
sold early in 1946 to an American jewelry firm for some $685,000 
United States currency. · 

LESSER GEMS 

In America the opal has been used more in fine jewelry in the past 
year than for several generations; and our armed forces, when sta
tioned in Australia, bought many fine gems. The stone's beauty · 
deservedly warrants its revived popularity. During the war few 
Australian opals were produced, and the Mexican production has been 
small, hence the price trend of all grades is upward. 

A new gem stone of considerable beauty, brazilianite, was dis
covered during the year. Zincite of an attractive deep-red color, 
from Franklin, N.J., has recently been cut into gems. Reference has 
been made to both of these gems in the section on Accessions to 
Museums and in the bibliography. 

The aquamarine remains one of the most popular gem stones, so 
popular, in fact, that blue topaz, which if fine in quality is a superior 
stone, is appearing on the market as a substitute. Price has moved 
up markedly, apparently to an unwarranted extent. Brazil is the 
premier producer, particularly Minas Gerais and to a lesser extent 
Ceara. Minas Gerais includes the production of aquamarine with 
tourmaline. In 1936 over 7,235,000 carats of the two gems were 
produced; since then production has fallen and in 1943 was only 
1,469,000 carats. Exports of aquamarine to the United States, how
ever, have increased considerably-in 1943 158,695 carats valued at 
about $232,000 ($1.46 per carat) and in 1944, 364,285 carats valued 
at $578,506 ($1.58 per carat). Brazil also produces a much smaller 
amount of kunzite, a few emeralds, a little topaz, fine garnets, and 
much rock crystal and citrine.4 Brazil stains a certain amount of 
chalcedony to black onyx, some of the product being exported. 

*See also Pough, Frederick H., Jewelers' Circular-Keystone, February 1945, pp. 143-144, 158-163. 
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The Madagascar gem-mining industry, which was negligible during 
the war, may revive, as certain French firms wish to import rough 
gem stones. 

The gem production of Ceylon during the war was small, labor being 
diverted to more important industries. 

South African jewelry manufacturers are attempting to interest the 
public in the Dominion's rather mediocre gem stones, the diamond 
of course, being the exception. 

It is reported that production at the Nishapur (Iran) turquoise 
mine has been very small during the past few years (personal com
munication from Lester S. Thompson). Lithuania is again beginning 
to produce and fabricate amber. Meerschaum was one of the princi
pal exports of Turkey before the war; to a certain extent the industry 
is reviving (1944 production, 9,520 kilograms). 

Asteriated quartz colored blue is being offered on the market as a 
substitute for the star sapphire. 
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Gem Stones 
By SYDNEY H. BALL 

JEWELRY INDUSTRY IN 1946 

JEWELRY sales in HH6. tot~tled some $1,709,000,000, an appre-: 
ciable gain over the previous.record year of 1945. For the fir~t 

.. 6 months, sales by retail jewelers showed greater gains over those 
of the previous year than did those .of other retailers.. D~ring the 
period many purchases of consequence were made, and the. question 
of price was immaterial; thereafter sales dWindled, and in the. last 
quarter the slight gain over the corresponding period of 194'fi' was due, 
not to volume, but to higher prices. The. Christmas trade was slightty. 
less than that of )945, and high-priced goods-including nne dia-' 
monds-mov~d slowly, Qustomers were more discriminating andm()re 
.interested in the quality of the goods offered. By the year end prices 

· of mediocre diamonds were appreciably off. The more fashionable 
storesfared less well than the average. Sales by wholesalers showed 
greater·gains than did those of the retailers, and in consequence retail 

· jewelers' stocks increased: during the year. . . , ·· 
The T946 prosperity· of the. industry was built on· a high national· 

income, full employment, an all-time high in marriages,. and some 
drawing upon wartime savings. 

On April29, 1946, platinum was released for civilian use, and there
after the industry had all the raw materials .it needed. In the fall 
the last price controls were removed from jewelry merchandise. 

In 1947 the jeweler will have more competition for the consumer 
dollar f:rom durable goods, and his customers will seek better values 
than in 1946. Sales could dip appreciably, however, and the industry 
remain prosperous. 

FASHIONS IN JEWELS 

With the war behind us, formal functions are increasing in number; 
in consequence, there is a more lavish display of jewels, and many a 
fine gem has emerged from safety-deposit boxes. For evening wear, 
the white motif is dominant-platinum and diamonds or pearls. 
The latter have staged a slight come-back. Palladium is still being 
used, particularly in imposing earrings and clips, where its lightness 
is an advantage. Gold, often of several tones, is still widely worn, 
particularly with black gowns. Jewelry continues to gain in color
fulness; diamond pieces often are set with rubies, sapphires, or even 
less valuable colored gems. More women are acquiring jewelry 
especially designed to their taste. 

Styles in the past year have changed little; but there is a tendency 
to abandon massive designs, and many of today's designs are lacy 

544 
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and delicate, with fragile look. Motifs were :ro:yriad; flowers were 
dominant, but ·lea'ves, bowknots, snowflakes', sunbursts, t:tild pin-
wheels were also popular. . . · ,. • . . · 
·. Clips, pins and brooches, bracelets, earrings, necklaces, and rings 
held their popularity; while the use of jeweled hair orna,ments grew. 
Bracelets and necklaces frequently were woveu of flexible . wire. 
Necklaces tended to be longer. Many had pend~,tnt jewels and others, 
attaehed clips.. The vogue of pendants from earrings increased; 

· other earrings were clips attached to the top and bottom of the ears. 
Some women·worea number- of matching clips of graduateg._size; 

·others, two or more hracelets and even. several necklaces. Ense:q:tbles 
of like gems and mountings, say, matchitig clips, earrings and .b:r:a,c~ets 
. are highly. prized. Jewelry Which. eli;n &.erve a d()uble. purp()Se----'an 
iniJ>Osing pin separable into two clips or a necklace which can: .pe 
divided into bracelets_.,.is serviceable .and is gaining in popularity. 

Although . the ·. double'-'wedding-'ring. ceremony . has become . norp:tt:tl, 
a,n attempt to induce men to wear more jewelry has been onlY slig):ltly 

>Successful. .. •. . .· .. ··: . : . 
-The demand foriold.jewelry, mu_ch of it Victorian, is tage:tfng;<~ft 

. Small cabochon rubies and ·sapphires replace melee diamo:p.Q:s in 
some jewelry.· The diamond ·was, by! far, the most . pqpuJar ston.e, 
followed by: the ,ruby,· sapphire, pearls (both natural an,d ctJltured), 
·the emerald, aquamarine and. turquoise~; Fine aquamarine,, w.hile 
• •rare and expensive; holds. its popularity; turquoise is ga~g, but 
ci trine and topaz are losing ground. . . . . • · " . ·. . ·. , . · , _ , ; 

.. ·· :The ever,;.insistent demand for .dia:mondl:vcaused cqlprles~. ge~ to 
be'most popular, followed by·1 blue ari.d rt~d· gems; green, y~oW:1 and 
•purple gem stones were in less del:na:rid, in the-order .named . 

. •DOMESTIC PRODUCTION 

Plenty ofg~~o~e and greater leisure have per~itted the mmeral 
hobbyist to collect more minerals, some of which warrant cutting . 

. The l$pidary industry, professional and amateur; in. the Western 
States continues. to expand markedly; and now that its best custoiner, · 
the .auto tm.m.st, is aga.in on the road, the demand for cutrgem stones 
has increased. The American costume-jewelry industry, shut o:lf 
during; the wa:r from. European sources of supply, is a secon<f outlet for 
the product. In consequence, production of gem stones may_ have 
skyrocketed from an estimated value -(at the source) of $40,000 in 

· 1945 to some $325,000 in 1946, but these figures .are at best, rough 
estimates, . 

Prices during the year· increased. considerably I warranting the pro
·. ducer in.risking capital today that he would not have dared to do in 
prewar days. . · . . 

Jade, followed by agate, turquoise, and then variscite, were the most 
important gem stones produced. Of the States and Territorie8, 
Wyoming led, followed by Oregon, Alaska, Washington, and Nevada. 

The jade (nephrite) industry of the Kobuk River region, Alaska, is 
likely to employ a few miners and may employ some . of the local 
Eskimos cutting for the tourist trade. Nephrite occurs as float and 
pebbles, also in· place in the Jade and Cosmos. Hills. Most ·of. the 
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material is poor, but part is suitable for objets d'art and for tourist 
jewelry. The Arctic Circle Exploration Co. is the principal producer 
and fabricator. B. D. Stewart, Alaska Commissioner of Mines, informs 
the author that, in the summer of 1946, the company shipped 13% tons 
of jade and that a Fairbanks trader exported 100 pounds, some of 
which was of excellent quality. Some of the material in the rough is 
worth $5 a pound, and selected material is said to have brought $55 
a pound. 

Wyoming increased its production of nephrite from the Lander 
region, and at least one new occurrence of jade in place is reported. 
Many miners from outside the State visited the area in 1946. There 
are three lapidaries at Lander; in addition, some jade is exported to 
China, where it is cut. Some of the rough was sold for as much as 
$15 a pound~ Most of the material is of more or less the quality of 
New Zealand jade, although some is said to be equal to that of Chine&e 
Turkestan.· Much of the jade land was located . under the Placer 

·.A:ct, but apparently only in a few instances has enough work been done 
to hold them legally. Whether one buys or sells jade boulders, he 

·gambles, for in no case is the value of the material known until it is. cut. 
· After jade, agate and related quartz minerals, were the most im

portant gem stones produced and are the principal materials cut by 
the li:~;rge number of professional and amateur lapidaries in the .West. 
Although'" some deposits have been worked out, the numerous. agate 
prospectors. have found deposits more than compensating for the 
exhaustion o( the old deposits. . Where virtually all of the .float has 

· 'been collected, underground work has started in several districts, a 
l()ondition permitted by the higher price paid for .the raw material. 
Dr. H. C. Dake, Portland,· Oreg., believes that central Oregon is the 
chief producer. From a single pocket near Post, $8,000 worth of 
agate was recovered in3 days, including a single mass weighing 186 
pounds, which was sold for $1,000. Plume agates and other types 
of chalcedony are the principal products. Washington was perhaps 
the next most important producer. · 

The moss agate deposits of the flats of the Yellowstone River, 
. Mont., are partly exhausted, but they still supply material to six: pro
fessional lapidary shops and to scores of amateur lapidaries. A. 
Harrington reports that Idaho's production of moss agate increased 
in 1946 but that there were no new discoveries of importance. Owyhee 
County is one of the larger producers. The nodules called "thunder 
eggs" are in demand. 

Gordon Bowser of San Luis Obispo, Calif., produced about a ton 
o£ moss agate worth $6,000. A little agate was also produced in San 
Bernardino County. Considerable plume agate was produced in 
south central Colorado, according to Richard M. Pearl, and from the 
Embargo mining district, Colo. T. D. Benjowsky reports that red 
jasper was mined near Hot Springs, Sierra County, N. Mex., and other 
agate species in Socorro and Catron Counties. A new source of den
dritic chalcedony was discovered during the year near Fort Cummings, 
Luna County, N.Mex. When cut, it finds a ready market in the South
west and in southern California. 

Charles E. Hill reports finding a new agate locality in Yavapai 
County, Ariz., from which he mined some fine stones. 
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Agate nodules; weathering from lavas in Trans-Pecos, Tex., were 
collected in quantity-in 1946 and sent to vttrious lapidaries. .Arizona 
produced some agate: . - .· _ _ 

Alfred M .. Buranek rep9rts that the number of lapidary shops in 
Utah hfi.R ~own remarkably dm.jng the year and that several new 
deposits of agate have been. discovered. Agate was produced in the 
Dugway area, and moss agate and jasper from the Topaz, Jericho, 
and Beaver areas. So much material is being shipped to other Sta~es 
that the Mineralogical Society of Utah is pr~panng a bill to be pre7 
sented to the legislature to prohibit nonresidents from shipping th.ese 
minerals in quantity beyond the State. boundaries. _ - . 

In value, turquoise was probably the third most important American 
gem stone produced in 1946, although statistic~! data are scaiity. 
Nevada was probably the leading producer. The Nevada Turquoise 
Co., of Mina, Mineral County, is said to have produced turquoise 
valued at more than $20,000; The Pedro claim of the Copper Canyon 
Mining Co. produced perhaps nearly as much. During the last 5 _ 
months of 1946, ro:ugh turquoise.was recovered by the Castle Dome
Copper Co., Inc., through the sorting of a small percentage of the ore 
broken in its .routine n:ri:Ding operations, according to R. w.- Hughes, 
general manager. The turquoise so recovered ranged in ·grade from 
thin, hard flakes with deep blue color through various degrees_ of liard
ness and shades of blue down to colorless chalky material.. 

The King turquoise mine at Manassa, Conejos County, Colo., 
leased by Horace and Wallace King, produced 2,000 pounds worth 
$30,000. . . 

A "composite turquoise" (small fragments of Arizona turquoise .in 
a matrix of black cement) is on the market and is rather attractive. 
Los Cerrillos, N .. Mex., produced a littl~ t1J!qu!>ise, lar~e~Y: by local · 
labor near the. mme. It was sold to lap1danes m the VlCrmty ... The 

· United Indian Tra_ders Association has set up standards for hand-made 
Navajo and Pueblo jewelry and is prepared to license its mark. 

Utah continues to produce some variscite. Alfred M.-)3uranek 
· reports that the Clay Canyon deposits _were worked, as was the Lucin 

(Box Elder County) on a somewhat smaller scale; Junius ,J~ Hayes 
reports that collectors got some variscite from the Grantsville deposit 
in Tooele County. · . · •. . . · . · ; · · 

Some geophys1calwork was done m the viCrmty of the Murfreesboro, 
.Ark., diam.Ondiferous pipes. The main company is again iri litigation. 
Some 40 years ago a few Sm.all, alluvial diamonds were reported, to have 
been recovered at a gold pJacer near McCall, Idaho. Late in 1946 that 
grQund_was leased and some development ~o~k started. · .. 

Montana apparently produced no sapphire m 1946. • -
A considerable amount of "flowering" obsidian was mined in Utah. 

In Arizona some "marekanite" was produced. This is a semitrans-_ 
parent smoky glass nodule occurring in obsidian. 

Kelley and Branson 1 describe small Tertiary pegmatite masseS on 
the west slope of the Black Range, Grant County, N. Mex. The 
pegmatite consists largely of quartz and sanidine; the latter, which 
occurs· in fair-size masses, "displays blue ~d white opaleScence, 
giving riSe to a moonstone of comniercial quality." A little may have 
been produced in 1946. 

I Kelley, V. C., and BrllllliOil, 0. T., Bull. Geol. Soc. America, vol. 57, December lllt6, p.l255. 
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The Barton M;ines Corp., North Creek Warren County, N.Y., sells 
soine of its garnets to lapidaries. The coior is g9od, but the market is 
of limited scope. Valley and Adams Counties, Idaho, have garnet 
deposits, but as far as is kn:own none was worked in 1946. In the 
extreme southeastern part of Utah pyrope garnets of good color, some 
over a half inch in diameter, occur in gold placers. · 

Other gem stones produced in small amounts in 1946 include 
agatizedwo9d (Arizona and New Mexico); alabaster (South Dakota); 
amethyst (Dugway area, Utah); aquamarine (Deep Creek, Utah, and 
San Diego, Calif.); kunzite (San Diego, Calif.); kyanite (Upson 
County, Ga.); opal(17 miles south of Marsing, Idaho); opalizedwood 
(central Washington); pipestone (Pipestone, Minn.); rock crystal 
(Crystal Mountain, Ark.); rose quartz. (South Dakota); staurolite 

· (Cherokee County, Ga.); topaz(Tarryall Mountains, Colo., and Topaz 
Mountain, Utah); and tourmal4te (San Diego, ·Calif., and Mount 
Apatite, Maine). · 

GOVERNMENT REGULA liONS 

A number of Governnient regulations enacted in 1946 · affected the 
trade in· precious stones. The majority of such measures were passed 
in the hope of increased revenue. · 

The United States removed control from· all jewelry items, but 
apparently for some time to come is not to reduce the excise tax (20 
percent). Maine in 1946 placed a 5-percent luxury tax on jewelry 
sales in addition to the 20-percent Federal tax. During the year, the 
United States also removed controls on the price and export of indus-

, trial diamonds and diamond-set tools. · · 
Canada removed all controls from diamonds and gem stones on 

March 15, l946,andlndia on July 29, 1946. Import duties on jewelry 
were increased by .A,rgentina, Czechoslovakia, Mexico, and Parag'uay. 
Luxury taxes on jewelry were established in China (50 percent), Spain 
(20percent), and France (25 percent), and Mexico added a 5-percent 
sales tax on jewelry sold in the Federal district; Italy, permitted the 
purchase, sale, a;nd transfer ofjewelry and precious stones after April 
26, 1946, but not their exportation. Egypt, while still prohibiting 
transit trade in gold and jewelry, now permits the importation of gold, 
provided it isreexported within 6 months. France no longer requires 
a license for exporting jewelry and precious stones. On the other 
hand, such commodities exported from Burma require a license granted 
by the Reserve Bank of India. As France received fewer industrial 
diamonds than its needs, the commodity was placed under Government 
control. · 

IMPORTS 

The value of imports of precious and semiprecious, real and imita
tion stones, exclusive of industrial diamonds, as listed by the United 
States Department of Commerce, totaled $189,017,646-65 percent 
more than in 1945. Diamonds were over 88 percent of the total. 
¥ine gem stones and pearls and cut imitation stones showed large 
mcreases. 



GEM: STONES 549 

Precious and semiprecious stones (exclusive of industrial diamonds) imported 
for consumption in the United States, 1945-46 I 

1945 1946 

Commodity 
Carats Value Carats Value 

Diamonds: 
Rough or uncut (suitable for cutting into gem 

stones), duty free.-------------------------------- 893, 761 $43,122,622 1, 044, 517 $48, 668,843 
Cut but unset, suitable for jewelry, dutiable.------ 377,243 64, 185,406 604,638 117,968,206 

Emeralds: 
Rough or uncut, free_______________________________ 1, 085 252 544,711 579, 745 
Cut but not set, dutiable___________________________ 106,684 181,834 11,902 210,274 

Pearls and parts, not strung or set, dutiable: 
Natural ____________________________________________ ------------ 352,947 ------------ 619,463 
Cultured or cultivated.---------------------------- ------------ 155,548 ------------ 1, 280,867 

Other precious and semiprecious stones: 

~~~t~f~::f~~f; j~~able~~:::::::::::::::::::~::::: :::::::::::: 5, ~~~: g5~ :::::::::::: 8, g~i ~~ 
Imitation, except opaque, dutiable: 

Not cut or faceted ________________________ , _____ ------------ 3, 220 ------------ 68,108 
Cut or faceted: 

~~:~:~~:::::::::::::::::::::::::::::::::: :::::::::::: ~~ ~~~ :::::::::::: A:~:~?~ 
Imitation, opaque, including imitation pearls, 

dutiable __________________________________________ ------------ 31,136 ------------ 298,545 
Marcasites, dutiable: 

Real--------------~----------"--------------------------------- 101,140 ------------ 344,907 
Imitation.----------------------------------------------------- 3, 665 ---"-------- - 31,174 

1------~1-------1--------1-----~ 
------------ 114, 4;35, 23~ ------------ 189, 017,646 

'In the corresponding table in Minerals Yearbook,I945, p. 1548 and Minerals Yearbook, 1944, p. 1518 data 
ror 1944 should be revised as follows: Diamonds, rough or uncut, $43,549,837; cut but unset, $29,003,536; 
emeralds, cut but not set, $70,924; pearls and parts, natural, $244,879; total value, $77,367,188. 

DIAMOND 
For mining companies, wholesalers, and retailers, 1946 was even 

a better year in the diamond industry than the previous record year, 
1945. The cutters, on the other hand, had a far from satisfactory 
year. _ 

Production was less by weight than in 1945 but greater in value. 
Output of gem stones in southern Africa and Tanganyika Territory 
increased, whereas the break-down of war-worn machinery cut 
deeply into Belgian Congo's production, which is dominantly of 
industrial grades. · 

Sales of rough by the principal wholesaler, the Diamond· Corp., 
were '£30,000,000, or 22 percent greater than those of the previous 
record year 1945. Production did not meet sales, and stocks were 
depleted further; the day when all sales must be made from current 
production approaches. 

With the war over, the market for cut diamonds is broadening, but 
few countries are .as yet able to pay for luxuries, although investment 
buying continues. The American retailer never sold so many cut 
diamonds, although demand weakened in the last quarter of the 
year. 

The cutting industry alone was not prosperous. During and since 
the war the industry mushroomed, and its capacity to cut exceeds 
the rough now available. In consequence, unemployment, strikes, 
and lock-outs were common, and there was a tendency toward 
lower wages. 

,, 



550 MINERALS YEA~BOOK, 1946 

Prices ofrough were raised moderately in gem grades and somewhat 
more so in industrials, which during the war sold at less than prewar 
prices. Prices of polished diamonds were slightly increased in the 
first half of the year but weakened in the last quarter, particularly 
prices of mediocre-quality stones. 

As was to be expected, with the end of the war, fewer industrials 
were used. In 1946 the users were, however, importing stones of 
finer quality than those used during the war, hence the dollar value 
approached that of wartime imports. 

Share Dealings.-The shares of the leading diamond mining com
panies on the London Stock Exchange, their principal market, gained 
about 17 percent; Quotations early in June 1946 were at practically 
an all-time high. Thereafter they fluctuated and declined slightly. 
All of the principal diamond-mining companies except Premier pa,id 
divii:lends in 1946. 

Imports.-Imports of gem diamonds into the United States increased 
from $107,308,028 in 1945 to $166,637,049 in 1946-a gain of 55 
percent. 

The accompanying table shows comparative figures of imports 
during 1945 and 1946. The imports of rough in the latter year 
were greater by 17 percent, as to carats, and 13 percent, as to value. 
The gain ill imports of cut was 60 percent, as to carats, and 84 percent 
as to value. The grade of the 1946 rough imports was poorer; ·and 
the grade of cut about the same. 

Diamonds imported for consumption in the United States, 1945-46,1 by countries 

[Exclusive of industrial diamonds] 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

Total Average Total Average 

1945 
Argentina _____________________ ------------------------------------ 4 $2,000 $500.00 
Austria _______________________ ------------ ____________ ------------ 12 1,136 94.67 
Belgian Congo________________ 10,054 $86,793 $8.63 ------------ ------------ ------------
Belgium and Luxembourg ____ ------------ ------------ ------------ 104,840 14,612,123 139.38 
BraziL_______________________ 14,349 628,325 43.79 28,472 4, 988,200 175.20 
British East Africa___________ 7,413 207,556 28.00 ------------------------------------
British Guiana_______________ 1, 774 42,715 24.68 580 67,471 116.33 
British West Africa.__________ 1,158 21,402 18.48 ----------1- --------100--- ------1-00--~00--Canada_______________________ 1,110 16,650 15.00 
Cuba _________________________ ------------------------------------ 64,737 11,439,698 176.71 
France ________________________ ------------ ------------ ------------ 44 7, 511 170.70 

g,"Jfa~~Dependencies~::::: :::::::::::: :::::::::::: :::::::::::: 1' ~~ m: ~~ ~~: ~ 
Mexico. __ -------------------- 13,838 504,641 36.47 9 5, 003 555.89 
Netherlands. _________________ ------------ ------------ ------------ 2, 599 520,516 200.28 
Palestine and Trans-Jordan _______________ ------------ ------------ 105,899 17,684.997 167.00 
PortugaL ____________________ ------------------------------------ 18 6,405 355.83 
Switzerland _______________________________ ------------ ------------ 271 39,738 146.63 
Union of South Africa________ 834,393 41,290,329 49.49 46,096 10,720,816 232.58 
U.S. S. R ________________________________ ------------ ------------ 3,569 562,617 157.64 
United Kingdom_____________ 5, 699 173,797 30.50 17,535 3, 176,270 181.14 
Venezuela .. _----------------- 3, 973 150,414 37.86 624 82,668 132.48 

Total 1945______________ 893,761 143,122,622 48.25 377, 243 64, 185, 406 170.14 

See footnote at end of table. 
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Diamonds imported for consumption in the U.nited States, 1945-46,1 by countries
Continued 

[Exclusive of industrial diamonds] 

Rough or uncut Cut bnt unset 

Cotllltry Value Value 
Carats 

Total Average Total I Average 

1946 

Carats 

Argentina ________________________ , ________ c ___________ ------------ 114 $20,754 $182.05 
Belgian Congo________________ 5,649 $48,834 $8-64 ____________ ------------ ------------
Belgium and Luxembourg____ 3,104 135,882 43.78 288,929 51,150,251 177.03 
BraziL_______________________ 59, 142 2, 766, 768 46.78 15,939 3, 228,079 202.53 
British East Africa,__________ 12,685 636,129 50.15 ------------ ------------ ------------
British Guiana ___ ------------ 3, 246 175, 033 53.92 752 84,802 112.77 
British Malaya_______________ 2, 500 20,169. 8. 07 617 177,379 287.49:. 
Canada _______________________ ------------ ____________ ------------ 127 8, 674 68.30 
Cuba_________________________ 383 4, 743 12.38 38,325 7, 502,503 195.76 
Denmark _________ c ___________ ------------ ------------ ------------ 4 610 ·152. 50 

~~#a~~-~~~~~~~~~~~~~~~~~~~~~ ~~~.~~~~~~~~·~ ~~~~~~~~~~~~ ~~~~~~~~~~~~ 6, ~ 1, ~~!~ ~[ ift~ ~ 
India and Dependencies ______ ------------------------------------ 929 188,941 198.00 
Iran __________________________ ------------------------ ------------ 200 40,243 201.22 
Japan __________________________ ----------- _____ ____ __ _ _ __ ___ __ __ __ 3 1, 215 405. 00 
Mexico __ --------------_______ ____ ____ ____ _ __ _____ _ _ __ ____ _____ __ _ 313 62, 566 199. 89 
Netherlands_~---------------- 124 15,335 123.67 37,473 7, 724,355 206.13 
Palestine and Trans-Jordan___ 3, 566 115,927 32.51 121, 627 21,972,027 180.65 

§~~~~~~~~~~~~~~~~~~~~~=~=== ==~===~===== =~========== :::::::::::: 6I~ 14g: m ~~: ~ 
Sweden _______________________ ------------ ------------ ------------ 10 2,183 218.30 
Switzerland ___________________ ------------ ------------ ------------ 7, 776 1, 470,574 189.12 
Union of South Africa________ 935,824 44,015,089 47.03 56.120 16,783,704 299.07 u.s_ s. R____________________ ____________ ____________ ____________ 4, 796 1,002,000 208.92 
UnitedKingdom __________ ,__ 10,693 351,113 32.84 23,198 5,134,475 221,33 
Venezuela____________________ 7, 601 383,821 50.50 252 44,287 175.74 

Total 1946______________ 1, 044,517 48,668,843 46.59 604, 638 117, 968, 206 195.11 

tIn the corresponding table in Minerals Yearbook, 1945, p. 1550 and Minerals Yearbook, 1944, p. 1521, 
data for 1944 should be revised as follows: Rough or uncut: Brazil, total value, $830,996; average value, 
$32.44. Grand total value, $43,549,837; total average value $48.58. Cut but unset: Brazil, total value, 
$4,014,301; average value, $160.37; U.S.S.R., total value, $147,604; average value, $102.79. Grand total 
value, $29,003,536; total average value, $171.52. 

Cutting.-At the end of 1945 there were some 25,000 cutters in the 
world; at the end of 1946, some 35,000. Decreases in Brazil, the 
United States, Cuba, and Puerto Rico were more than offset by a large 
increase in Belgium and a smaller one in Palestine. Even in 1945 
there was inadequate rough to insure full employment; and in 1946, as 
the supply was not much greater, there was a chronic shortage of 
rough, resulting in unemploym(:lnt for the artisans and inadequate 
profits for the master cutters. Belgium is by far the largest cutting 
center, followed by Palestine, New York, and Cuba. Some of the 
war-born centers will disappear over the next few years, and others 
will be deflated. The best cutting of sizes is done in the United States 
and that of melee in Palestine, Belgium, and the United States. 

World Production:.-Accurate figures regarding diamond production 
still are not available .for many countries, but the estimates in the 
following table are believed to be fairly reliable. World production 
(gems and industrials) in 1946 is estimated to have been 10,313,000 
carats (2.27 short tons) worth at the mine about $81,400,000 which 
compares with 14,384,000 carats (3.17 short tons) in 1945. The 
quantity was 72 percent of that of 1945; but the value at the mine 
showed an increase of about 25 percent. The increase in value was 
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due to the increased production of gem grades (both as to carats and 
value) and the advance in the price of cuttables. By weight, about 
1,228 pounds were gem stones and 3,315 pounds industrials. 

Belgian Congo was the leading producer by weight (59 percent), 
although it represented only lL percent of the value. On the other 
hand, the British Commonwealth, accounting for only 29 percent 
of the weight, represented about 70 percent of the value. 

Union of South Africa, South-West Africa, Tanganyika Territory 
and Gold Coast showed gains, and Belgian Congo a loss. At 
Kimberley, the Dutoitspan and Bulfontein pipe mines continued to 
operate, and in a year or two Premier and New Jagersfontein will 
resume production. 

The accompanying table shows available statistics and estimates 
of world production for the past 5 years. 

World production of diamonds, 1942-46, by countries, in metric carats 

[Including industrial diamonds] 

Country 1942 1943 1944 1945 1946 

Africa: 
803; 887 1 808,0oo Angola ________________________________ 791, 853 794,990 799,120 

B,elgian Congo _________ ---------------- 6, 018,236 4, 881,639 7, 533,365 10,386,000 6, 033, 4151? 
French Equatorial Africa_"------------ 46,345 56,183 60,000 82,849 87,381 
French West Africa ____________________ 49,866 36, 193 69,726 79,802 51,834-Gold Coast 2 ___________________________ 1, 055,735 .1,317, 798 1, 165,858 812,451 830,000 
Sierra Leone ___________________________ 1, 04G,187 834, 492' 608,744 504,309 559,229 
· ~outh-West Africa _____________________ 56_, 420 94,427 154,379 152,629 163,611 
•Tanganyika ______________ "------------ 40,327 52,998 90,667 115,666 1119,446 

Union _of Sonth Africa: 
858 84,342 552,974 878,713 1,025, 019 Mmes----------"------------------

AlluviaL ___ ----------------- ______ 117,963 217,987 380,708 262,529 256,768 

Total Union of South Africa _________ 118,821 302,329 933,682- 1, 141,242 1, 281,787 
Brazil'------------------------------------ 300,000 275,000 301,000 275,000 325,000 British Gniana ____________________________ 22,207 18,272 2-13, 911 15,442 30,958 Venezuela ______ : __________________________ 34,048 22,846 22,037 12,769 20,912 
Other countries ____________________________ 6, 788 6,804 12,000 2,000 '1, 600 

Grand totaL ________________________ 9, 587,000 8, 694,000 11,764,000 14, 384,000 10,313,000 

1 Estimated. 
2 Exports. _ 
'Partly estimated; includes India, Borneo, Australia (New South Wales), and U.S.S.R. 

Industrial Diamonds.-In the first year after World War II ended, 
the imports of industrial diamonds decreased markedly in carats but 
in dollar value compared favorably with all previous years except 1942-
44. Consumption and production approached balance, but many 
grades were in short supply. Manufacturers- of diamond-set tools 
must still be careful in using those industrial stones available. 

From the spring of 1946 on, the principal wholesaler of industrial 
stones was Industrial Distributors (1946) Ltd. 

On July 23, 1946, the Strategic and Critical Materials Stock Piling 
Act (Public Law 520, 79th Congress) was approved. All diamonds 
then in the hands of Government agencies were transferred to the stock 
pile, and additional industrials are to be purchased. 

After World War II broke out, the price of crushing bort was halved 
and that of other grades remained steady during the war. In 1946 
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the price of crushing bort was raised 80 percent and that of other grades 
somewhat less. · · ' · • , . 

The year saw many improvements, but few innovations, in the use 
of industrial diamonds. . . · · · , : . . . 
. Figure 1, originally prepared by Herbert Backman several years ago, 
shows. the tremendous· increase ·in use and ·.the sharp decline in the 
price per carat of American imports in the past 28 years. · 
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FIGURE I.-United States imports and average price per carp.t of industrial diamonds, 191H6. 

Imports of industrial diamonds into . the United States during the 
past 5 years were as follows: 

Industrial diamonds (gll!-ziers', engravers', and miners') imported for consumption 
· · in the United States, 1942-46 

Value Value 
Year Carats Year Carats 

Total I Average Total Average 

1942 ----------- 11,203,704 $22, 057. 577
1 

$1. '¥/ I 1945~-----------110, 729,869 $12, Slil, 932 $1.19 
1943 ____________ 112, 084,133 21, 890, 568 I. 81 1946.----------- 4, 625,282 14,297,536 3.09 
1944 ____________ 12,614,507' 22, 894, 244 1. 81 

RUBY, SAPPHIRE, AND EMERALD 

Because of the dominant position of the diamond in the gem market 
and the fact that ruby, sapphire, and emerald deposits do not lend 
themselves to large-scale operations, gem mining .by large companies 
is confined to the diamond. Fine rubies come from Burma; sapphires 
from Siam, Ceylon, Indochina, and Kashmir (according to rumor, the 
deposits in the latter two countries are. practically exhausted), and 
emeralds from Colombia and U.S. S; R. Burma, Siam, and Indochina 
are none too peaceful at the moment, a condition scarcely conducive 
to large production. The Colombian emerald mines are not being 
operated, and the Ceylon sapphire production is still subnormal. 
Shipments from the mines are greater than in the past war years; 
but. fine gems are in short supply, and jewelers' stocks and outmoded 
jewelry still contribute the major part of our supply. 

793065--48----36 
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Fine gems are. hy no nieans mod~stly priced, and American buyers 
must compete with Oriental lovers of these gems. 

Wadia and Fernando (see Bibliography) have written an in.teresting 
article on gem mining in Ceylon,· an important producer of sapphire . 
and :many, of the lesser gems. ; . · · . · ·· · . · . · . . . • 
· Siam would· w;elcome American capital in developing its gem re

sources, but so far there have been. few candidates> · Who will even.., 
tually own the sapphire deposits on the common boundary of Siam 

· and .Indochina is at the moment in doubt. Sapphires and even a few 
rubi~s occur in Brazilian gravels, but no known occurrence is of com-' 
mereial importance. . 

During the year, the Bank of the Republic of Colombia (the Govern
ment l.wping to int~rest tourists in: emerald matrix) sold 828.75 carats 

· of cut and .342,552, carats of rough emerald, long held by it for the 
. Governme:q:t, for 5'73,076 pesos. The Government is now consider

·ing th,!'l adfrisability'pf reopening the mines, inactive since Dece!nber 
1938, ' . .. . ·. . . . 

T~ansvaal, South Africa, produces a few gembecyls, some of which 
are 1\lark enough to be clas~ed as emeralds; they are largely, however, 
of mediocre grade. The prip.clpal producer is the Somerset mine of 
the South Africa B"erylMiriing qo. Most of the stones are exported 
to IXJ.dia .. In. the ffrst. quatt.er ··of' 1946, 2,902 carats worth £1,433 
(about $5,732; or $1.98 per carat) were sent to India. · · 

I~. is reported that the American synthetics, "Chatham synthetic 
emeralds," are being improved in size, depth of color; and quality.2 

LESSER GEMS 
In 1946, there was ascarcityof desirable gemstones;due to this, 

plus higher cuttmg costs and good demand, prices advanced. In 
thelast quarter of the year, prices softened, and parti~ularly those of. 
mediocre q1,1alities fell. . . . . · · 

. In February 1946 new and rich opal fields were found. at Coober 
Pedy, Central Australia, 1,200 miles from Adelaide. . 

Due to the inflation in China, the Chinese are investing in jade, 
and.prices are 5 to 10 times those of prewar days. Shelves of the deal
ers are practically bare, and little is being exported to the United 
States. The jade centers of Peking and Canton are languishing, war 
having cut them off from the jadeite of Burma and the nephrite of 
Turkestan. As master cutters no longer receive imperial subsidies, 
the lapidary art is deteriorating'. 

The popularity. of aquamarine continues to grow. The supply of 
fine Brazilian is madequate, and prices still are rising. Late in Octo
ber, an aquamarine weighing 56 pounds was flown from Brazil to New 
York. · The stone was found near Resplendor, Minas Gerais. It is a 
rough, hexagonal prism, 11 inches high and 10 inches in diameter. The 
stone, it is claimed, was insured for $500,000, and the owners hope the 
cut stones from it will be worth $2,500,000. The Indian deposits of 
beryl have recently been described.3 The Bisundni Mine, Rajputana, 
produces a little gem material of pale green color, as well as rose quartz, 

'Switzer, George, Gems and Gemology, Spring 1946, pp. 305-307. 
a Bureau of Mines, Mineral Trade Notes: Vol. 22, No.3, March 1946, pp. 4-9. 
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and.the Vasanta Kalyani mica mine, Madras, some beryl suitable· for 
gem purposes. 

The precious stone industry of Brazil is, under government patron
age, to create a Precious Stone Exchange. Among the oqjects are to 
assist diamond mining, protect cutters, reduce ta:xes on ·precious 
stones,·and simplify exporting .. · Before World War II, Brazil exported 
most of its precious stones to the Idar district, Germany, During the 
war, lapidary shops sprang up in Brazil. Attempts are'now bt:ling 
made to introduce modern methods in these shops. 
Emer~on I..~rown; minerals attacM at the United States. Embassy 

in Rio 4 gives an interesting summary of the precious stone industry in. 
Brazil. He states that supply exceeds demand, the American market 
being dull, although the European market is becoming active.· Export 
prices are off as much as one-third. . .. 

Edward R. Swoboda describes the spod.qmenes of Brazil (seeBibli:
ography). While most of the material is colo;r;less, kunzite and yellow 
spodumene also occur, and rarely deep green.spodumene. · .. 

Philip Lichtenberg 5 describes the mica-tourmaline deposit · of 
Cruzeiro, Minas Gerais, which he says is the most important producer 
of tourmaline in Brazil. 

Some fine olivines have appeared on the American market from 
stocks of the mining company that once operated the well-known 
deposit on Zebirget Island in the Red Sea. 

The Soviet Government, under the current 5-year plan, is to increase 
notably the production of its lapidary trust, Russkie Samotsvety. 
Sverdlovsk and a town in the Altai are cutting centers, and the per
sonnel is to be increased. The production of the lesser gems and orna
mental stones is to be raised, and objets d'art and stones for jewelry cut. 

The French are attempting to revive the gem-mining industry of 
Madagascar, an important producer of gems for jewelry as well as 
industrial applications. Mining taxes were reduced as of June 2, 1945. 
Madagascar produces a large number of gem stones, but the percentage 
suitable for cutting is small, most of them being used industrially. 

E. Ruff 6 describes the large number of gem stones which occur in 
New Zealand. Jade (nephrite) alone is, however, of commercial 
importance. 

Before World War II, South-West Africa was an important source 
of gem stones for the German lapidary industry. In 1939, the last 
year of export to Germany, the total value was but £1,132. 
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THE JEWELRY INDUSTRY IN 1947 

JEWELERS in 1947 had more competition for the consumer's dollar 
fro. m dealers retailing other dur. able goods, long unobtainable, and 

. also found their customers more discriminative. Consequently, 
whereas retail sales as a whole increased 18 percent in value, jewelry 
sales were-in dollar value ($1,390,000,000)-about 19 percent below 
those enjoyed in 1946 and-in volume-" owing to increased prices, 
perhaps 15 percent less. During the wartime boom the jewelers had 
little competition. They now have returned to their prewar position 
and must fight for their trade. Although Christmas sales were 

large, they were somewhat less than in 1946 and were characterized by 
the slowness with which expensive items moved-especially large 
diamonds. Retailers' stocks decreased somewhat in 1947, and whole
sale jewelers' sales ($494,000,000) were 14 percent less than those of 
1946. Factories were plagued by a shortage of skilled labor. 

The profits of the industry were built on an exceptionally prosperous 
national economy-high industrial wages, a record national income, 
and record exports. Marriages were exceeded in number only by 
those of 1946. 

Exports of jewelry were large, the chief customers-notwithstanding 
certain Government restrictions-being Brazil, Canada, and the 
Philippines. 

FASHIONS IN JEWELS 

Life in 1947 was more formal and entertainment more lavish than in 
wartime. A greater display of jewels was therefore the order of the 
day. Costumes required colorful jewelry by day and sparkling 
jewelry by night, in many instances with movable parts that shimmer 
in the light. More and more jewelry was selected to suit the type of 
the wearer; her complexion was as important in her choice of jewelry 
as in the choice of her gown. 

Jewelry in demand during 1947 was notably graceful in lines and 
delicate in workmanship, emphasizing the femininity of the wearer. 

531 
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Clips and pins, earrings, bracelets, and rings held their popularity, 
while bracelets hiding a tiny watch under a jeweled cover were new. 
A number of small clips of the same design· were worn by some. 
Earrings frequently 1?-ad long pendants or drops, s!rnilar to classical 
Greek or Roman designs. Choker necklaces remamed popular, and 
bib necklaces ·of ancient Egyptian design became favorites. Snake 
necklaces of woven wire frequently carried detachable pendants or 
clips. Rings were often large. , Link bracelets or wide, flexible brace
lets with crestlike ornamentation, or tailored ones of bulky gold, were 
popular. · · · · 
• ··Ensembles were more and more in vogue-a necklace, a bracelet, 

a ring, f.tnd earrings all of the same design and nioli:n,ted with .the 
same kind of stone. For:tnal jewelry that -oan be br.oken in·to .two or 
more· pieces -continues to gain .in popularity"'-'-a necklace, for instance, 
that· can also be used as clips an<l. brooQ~es. . :. .. ·· ··· · .. 
• The insistent demand for diamt>nds caused. colorless gems to be by 
f~:r tb,e.most. widely used, with.blue and' red almost tied as a poor 
second, followed by green, yellow, and purple. Emeralds and colored 
diamonds seemed to be gaining in the finest jewelry~ Opal was seen 
more commonly; aquamarine' held its' own; and' topaz and citrine 
continued to Jose ground. 

DOMESTIC PRODUCTION 

Although by no means an important factor in the national economy, 
the value of gem stones produced and their value after cutting has 
increased impressively for the past 3 years, due mainly to the awak
ened interest of Americans in the Western States to the beauty of such 
minerals and the fun of cutting them. Activity in this field is fostered 
by journals, technical societies, and educational institutions. An 
adequate supply of gasoline permits not only collectors-amateur' 
miners-to visit the field, but brings to the door of lapidaries and 
curio shops their best customers, automobile tourists. A broadening 
demand and reduced imports frotn Europe have increased prices 
since the beginning of World War II. Some small mining companies 
are purchasing bulldozers and other mining machinery to be used on 
their properties. 

No reliable statistics exist as to the value of the domestic product. 
Last year the writer estimated the value, in the rough, at $325,000. 
In 1947 it was more-perhaps $570,000-and, after processing, the 
value might have been several times this figure. 

In Idaho, California (San Diego), and Maine, some of the old gem 
deposits changed hands, and production may increase in the future. 

The myriad forms of agate, attractive and widely distributed, 
easily found and as easily cut, led the field, followed by jade, tur
quoise, and variscite. Of the States and Territories, Oregon, Wyo
ming, Washington, Colorado, Alaska, and Nevada produced in about 
that order of quantity of output. 
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Agate.-H. C. Dake, in a personal communication, states that he 
believes Oregon alone produced in 194.7 agates to the value of $1,000,.., 
000. Oregon has many quartz operations, particularly in the central 
part of the State, equipped with bulldozel's and power shovels, and 
also an enthusjastie group of lapidaries, amateur and professional, 
and curio ·venders .. Certain Oregon bea-ches have also produced well. 
In "Gem Mining, a New Oregon Industry" (see Bibliography), Dr. 
Dake des-cribes in detail the various agate-producing districts. 

W ashing~on produces considerable opalized wood and other agate 
gems, part of which are cut in the State. Idaho produces some 
quartz gem stones, and there are a number of lapidaries at Boise . 
. The fine moss agate of the Yellowstone Valley, Mont., is still being 

gathered, but the terrace gravels have been largely picked over. The 
1947 production was worth perhaps $10,000. Montana moss agate 
is sold widely in the West. The west Texas region also produces 
considerable agate. Arizona has some fine agates, particularly from 
near Cave Creek. Complaints have been lodged with the Govern
ment that so much agatized wood is stolen from the Petrified Forest, 
an Arizona national park, that the beauty of the park is jeopardized. 
New Mexico, particularly Luna County, produced some agate, which 
was shipped to the west coast for cutting. 

Turquoise.-In 1947 turquoise production, in dollar value, probably 
exceeded that of jade. Dan E. Mayers (see Bibliography) contrib
uted interesting data on the American Indian and turquoise. The 
Southwest Gem & Jewelry Co. produced a fair amount of turquoise, 
perhaps 200 pounds, from its properties in Mineral Park, Ariz. 
Collection of turquoise from Castle Dome, N. Mex., was said to be 
perquisite of being a miner there. Later the company recovered 
turquoise as a byproduct. It is reported that most of the open-cut 
is now below the turquoise horizon. The company reported that 
during 1947 it "recovered several hundred pounds of rough turquoise, 
as it has for the last few years." G. M. Butler reported that the 
lapidaries of Miami and Globe, Ariz. treat the stones with an oily 
substance, improving both the color and the hardness of the chalky, 
feebly colored product. State highway engineers, drilling to locate 
the Pinto Creek bridge foundation near Miami, encountered an old 
tunnel. A cave-in followed, revealing the presence of turquoise 
among 0.ther minerals. The Colorado State Mineral Resources 
Board stated that in 1947 the King Mine, Manassa, Colo., produced 
turquoise valued at $30,000. An unusually large turquoise mass, 
weighing 10% pounds originally and 8% pounds after trimming, was 
included. The proprietors were offered $1,000 for it. A little tur
quoise was produced from the Hachita Mountains, N. Mex. Some 
development work was done on Los Cerrillos deposit, New Mexico, 
but net results were not encouraging. 
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Nevada produced but little in 194 7. Some was mined in the Copper 
Basin district and cut there, but later in the year keen competition 
from Arizona forced a shut-down. 

Jade.-B. D. Stewart, Department of Mines of Alaska, reported 
that the Kobuk River region produced much less jade in 1947 than in 
1946, due to curtailed operations by the principal producer. The 
local demand exceeded supply, and there was none for· export. In 
addition, at least one Eskimo collected and shipped some material. 
From $25,000 to $30,000 worth of jade being shipped to China in the 
spring of 1947 by the· Arctic Exploration Co., Inc., was stolen but 
later recovered. It consisted of boulders weighing 200 to 1,500 
pounds each. . . · 

In Wyoming there were a number of jade hunters around Lande:r, 
but as few large boulders and little high-grade gem material was 
recovered, results were disappointing compared to those of 1946. 
A new occurrence was reported in the Shirley Mountains. 

The californite locality near Happy Camp in northern California, 
which furnishes a fair imitation of jade, has long been known, but 
James L. Kraft, reported boulders of true jade in the vicinity. The 
California Division of Mines reported that mineral collectors pick up 
boulders of nephrite from the beaches of Monterey County, between 
Big Sur and the San Luis Obispo County line. Austin F. Rogers 
described a massive rock, an intimate mixture of grossularite and 
idocrase (vesuvianite), from Placer County, Calif. It is white to gray 
and an attractive ornamental stone that might well serve as a sub
stitute for jade. 
· Diamond.-The litigation between Glenn L. Martin, the airplane 
manufacturer, and the Diamond Corp. of America, which once held a 
50-year lease on the principal Pike County, Ark., diamond deposit, 
during. the summer of 1947 was dismissed, and $325,000 of the cor
poration's funds were released. In August 1945, according to the 
California Division of Mines, a small diamond was found in Yuba 
County a short distance below Parks Bar by Lewis Drade, while 
placering. Confirmation of the reported discovery of a 19%-carat 
stone in the summer of 1947 at Rock Flat 4 miles west of McCall, 
Idaho, is not yet available. 

Other Gem Stones.-In 1947 the Montana sapphire mines reported 
no production. Synthetic sapphire producers have won the principal 
J,llarket, the industrial uses. 

At one time Niagara Falls, N.Y., produced satin spar, which James 
Potter cut for the tourist trade. The local supply is now exhausted. 

Mrs. E. M. Roe reported that in 1947, at Pipestone, Minn., more 
catlinite was mined than for some years by two Indians. Total 
production probably approached $5,000. 

Other gem stones produced in small amounts in 1947 include agate, 
Colorado; alabaster, Montana; amazon stone, Colorado; amethyst, 
Colorado, Maine, North Carolina; apatite (green), Maine; aqu,amarine, 
Colorado, Georgia; asteriated quartz, Maine, North Carolina; cesium 
beryl, Maine; garnet, Colorado, New York, North Carolina; kunzite, 
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California; lapis lazuli, Colorado; moonstone, New Mexico; peridot, 
Maine, New Mexico; rose quartz, Maine; sapphire, Colorado; smoky 
quartz, Maine, New Hampshire, North Carolina; topaz, California, 
Colorado, New Hampshire, Utah; tourmaline, California, Colorado, 
Maine; and triphylite (chatoyant), Maine. 

CANADIAN GEM STONES 

Time has not fulfilled the hopes of the earlier Canadian explorers. 
Canada is probably even poorer in gem stones than the United States. 
A couple of thousand dollars would doubtless cover the value of a 
normal year's production. There are relatively fewer lapidaries, 
professional or amateur, in Canada than in the United States; in con
sequence, a considerable percentage of the present small production 
is shipped across the border for cutting. Labrador has for decades 
been the premier source of labradorite; sodalite, albitic moonstone, 
ordinary moonstone, amazon stone, and chatoyant tremolite are 
found in the Bancroft area, Hastings County, Ontario; rock crystal 
near Black Rapids (Lyndhurst P. 0.), Ontario, and agate in the 
Lake Superior region. Scapolite, rose quartz, rhodonite, and sphene 
(titanite) also occur. F. G. Smith informed the writer that he shipped 
from about 90 miles northwest of Yellowknife, Northwest Territories, 
some 200 pounds of iolite which could be cut into 200 carats of flawless 
gems worth perhaps $10 a carat. 

GOVERNMENT REGULATIONS 

Regulation of the jewelry industry did not decrease with VJ-day. 
With few exceptions, the laws attempt either to increase national 
revenue or to keep currency at home. 

Cuba, the Union of South Africa, Palestine, and Singapore, however, 
reduced· certain taxes and the United States some duties in accordance 
with the General Agreement on Tariffs and Trade, at Geneva, October 
30, 1947. In both the United States and Canada, on the other hand, 
substantial luxury taxes continued .to apply to jewelry sales. Peru, 
Trinidad, and Great Britain introduced or increased luxury taxes. 
A number of countries, particularly Latin American countries, 
prohibited the import of jewelry. 

IMPORTS 1. 

The value of imports of gem stones, real and imitation, exclusive 
of industrial diamonds, into the United States, as listed by the United 
States Department of Commerce, totaled $110,537,647, 42 percent 
less than in 1946. Diamonds comprised 87 percent of the total. 
Practically every class was less than in the previous year. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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Precious and semiprecious stones (exclusive of industrial diamonds) imported 
for consumption in the United States, 1946-47 1 

[U. S. Department of Commerce] 

1946 
Commodity 

Carats 

Diamonds: . 
Rough or uncut (suitable for cutting into gem stones), duty free _________________________________ 1, 044,517 
Cut but unset, suitable for jewelry, dutiable________ 604,638 

Emeralds: 
Rough or uncut, duty free. __ ---------------------- 544,711 
Cut but not set, dutiable___________________________ 11,902 

Pearls and parts, not strung or set, dutiable: NaturaL _____________________________________________________ _ 
Cultured or cultivated _____________________________ -----------

Other precious aud semiprecious stones: 
Rough or uncut, duty free _________________________ -----------
Cut but not set, dutiable ... ------------------------ ----------
Imitation, except opaque, dutiable: 

Not cut or faceted .. ---------------------------- ----------
Cut or faceted: 

Synthetic. __ ---------------------------~--- -----------
Other------------------------------- ___________ ------ _ 

Imitation, opaque, including imitation pearls, duti-
able ... ________ ------------------------------ _____ ----- _____ _ 

Marcasites,· dutiable: 
ReaL_--------------------------------------------- -----------
Imitation •• -------- __ .------------------- __________ ---------- _ 

Value 

$48, 668, 843 
117,968,206 

579,745 
210,274 

619,463 
1, 280,867 

329,552 
8, 932,862 

68,108 

1, 640,426 
8,044, 674 

298,545 

344,907 
31,174 

189,017,646 

1947 

Carats 

1, 075,478 
347,810 

7,385 
4,133 

-----------
-----------
-----------
-----------
-----------
-----------
-----------
-----------
-----------
-----------

Value 

$43, 051, 210 
53,471,539 

258,062' 
82,747 

360,963 
737,753 

298,393 
3,662,382 

118,168 

. 483,313 
7, 688,827 

15,566 

300,175 
8,549 

110, 537, 647 

' In the corresponding table in Minerals Yearbook,J946, p. 549, revisions for 1945 are as follows: Diamonds, 
rough and uncut, (carats) 895,219, (value) $43,131,784; cut but unset, (carats) 377,594, (value) $63,815,581. 
Emeralds, cut but not set, (carats) 107,591. Other preciollS and semiprecious stones, rough or uncut, 
$135,062; cut but not set, $5,158,408; cut or faceted, other, $252,388. Total value, $114,128,803. 

DIAMOND 

Nineteen forty-seven was a good year for diamond wholesalers, a 
fair or better year for the producers and retailers, and a poor year for 
master cutters and their employees. 

World production was about 4 percent less than in 1946. Union of 
South Africa and Tanganyika Territory fell off somewhat, but Vene
zuela percentwise increased markedly. Output from the Belgian 
Congo, largely industrial stones, continued on the low side. 

Sales of rough by the principal wholesalers, the subsidiaries of the 
Diamond Corp., were £24,500,000, as compared with £30,000,000 in 
1946, but the difference was largely made up by rough purchased by 
the cutters from overstocked· American brokers and cutters and from 
sellers of "outside goods" in the first half of the year. Rough stocks 
were again depleted. 

Retail sales in the United States were good, although less than in 
1946. At Christmastime, however, high-priced items moved slowly. 

Prices of rough were stable, but some of the less expensive smalls 
were raised by the beginning of 1948. Cut, particularly that of medi
ocre quality, declined in the first 7 months of the year, but by the year 
end had regained its loss. 

Industrial imports were lower in weight, but as better stones were 
bought the dollar value of imports showed only a small decline. 

Share Dealings.-The shares of the leading diamond mining com
panies on the London Stock Exchange, their principal market, lost 
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Diamonds (exclusive of industrial diamonds) imported for consumption in the 
United States, 1946-47,1 by countries 

Country, 

1946 

[U.S. Department of Commerce] 

Rough or uncut 

Value 

Carats 
Total Aver· 

age 

Cut but unset 

Value 

Carats 
Total Aver

age 

Argentina ..•••••••.•...•••.•••••••...•...... ······---- -·--·------- ··------ 114 $20,754: $182.05 
Belgian Congo····-·---·---·····------------ 5,649 $48,834 $8.64 ________ --------------------
Belgium ..••...•.•.•.•.•.• __________________ 3,104 135,882 43.78 288,929 51,150,251 177.03 
BraziL------------------------------~------ 59,142 2, 766,768 46.78 15,939 3, 228,079 202.53 
British East Africa_________________________ 12,685 636,129 50.15 ________ ------------ --------
British Guiana .•. -------------------------- 3, 246 175,033 53.92 752 ~ 802 112.77 
British Malaya ...•••• ---------------------- 2,500 20,169 8.07 617 177,379 287.49 
Canada .•• ·--------------------------------- ---------- -~---------- -------- 127 8, 674 68.30 
Cuba •.• ------------------------------------ 383 4, 743 12.38 38,325 7, 502, 503 195.76 
D.enmark ___________________________________ ---------- ------------ -------- 4 610 152.50 
Egypt..------------------------------------ ---------- -----·------- -------- 34 10,082 296.53 
France·----------------------------------------------- ------------ -------- 6, 042 1, 186,641 196.40 
Greece ______________________________________ ---------- ------------ -------- 240 16,444 68.52 
Hungary ____________________________________ ---------- ------------ -------- 107 4, 575 42.76 
India .•.. --------------------------------------------- ------------ -------- 929 183,941 198.00 
Iran. ___ ------------- ___ . ____ --------------. ---------. ------------ -------- 200 40, 243 201. 22 
Japan .. ----------------------------------------------- ------------ -------- 3 1, 215 405.00 Mexico_ ... _____________ . _______ ------------ -------- __________________ . ___ 313 62, 566 199. 89 
Netherlands._______________________________ 124 15,335 123. 67 37,473 7, 724; 355 206. 13 
Palestine and Trans-Jordan_________________ 3, 566 115,927 32.51 121,627 · 21,972,027 180.65 
PortugaL __________________________________ ---------- ------------ -------- 671 146,431 218.23 
Siam ________________________________________ ---------- ------------ -------- 40 9, 411 235.28 
Sweden .. ·-------------------------------------------- ------------ -------- 10 2,183 218.30 
Switzerland _________________________________ ---------- ------------ -------- 7, 776 1, 470,574 189.12 
Union of South Africa______________________ 935,824 44,015,089 47.03 56,120 16,783,704 299.07 
U.S. S. R---------------------------------- ------------------------------ 4,796 1,002,000 208.92 
United Kingdom •• _------------------------ 10,693 351, 113 32. 84 23, 198 5, 134,475 221.33 
Venezuela ••. ------------------------------- 7, 601 383,821 50. 50 252 44,287 175.74 

Total1946 ____________________________ 1, 044,517 48,668,843 46.59 604,638 117,968,206 195.11 

1947 
Austria .. ------·---------------------------- ---------- ------------ -------- 2 300 150.00 
Belgium------------------------------------ 3, 482 45,579 13.09 205,6.50 30,368,217 147.67 
Brazil ___ -------- _____ • __ --------------_____ 29, 322 533, 796 18. 20 7, 227 900, 317 124. 58 
British Guiana ... -------------------------- 822 39, 155 47.63 223 26,356 118.19 
British Malaya _____________________________ ---------- ------------ -------- 320 62,884 196.51 
British West Africa_________________________ 1, 680 11,680 6. 95 -------- ------------ --------
Canada ___________ c _________________________ ---------- ------------ -------- 7 1, 924 274.86 
China ... ____ ------------- ____ ------------ ___ ------- ___ ------------ -------- 1, 033 245, 648 237. 80 
Cuba _______________________________________ ---------- ------------ -------- 6, 422 866,997 135.00 
Egypt------------------------------------------------ ------------ -------- 6 4,126 687.67 
France.------------------------------------- 131 13,293 101.47 4.339 756,758 174.41 
French West Indies_________________________ 21,093 351, 188 16.65 -------- ------------ --------
Germany ___________________________________ ------------------------------ 1 250. 250.00 
Hungary_------- ______ ----------.----- _____ . ____ ----- ______ ------ ------- _ 125 23, 374 186. 99 
India _______________________________________ ---------- ------------ -------- 136 28,158 207.04 
Italy---------------------------------------- -----.---- ----.------- -------- 9 3, 861 429. 00 
Mexico·------------------------------------ 70 16,455 235.07 1, 021 318,211 311.67 
Netherlands ________________________________ ---------- ------------ -------- 24,011 3, 742,952 155.88 
Palestine and Trans-Jordan _________________ ------------------------------ 35,474 4, 297,767 121.15 
Portugal ____________________________________ ---------- ------------ -------- 96 13,940 145.21 
Siam._ ... ----------------- ___ ••. __ --------- _____ .• ___ . ----------- -------- 102 4, 902 48. 06 
Switzerland _________________________________ ---------- ------------ -------- 4, 798 625,621 130.39 
Syria ___ ---------------------------------------------- ------------ ________ 10 2, 000 200.00 
Union of South Africa______________________ 963,969 40,421,913 41.93 38,255 8, 749,590 228.72 
U.S. S. R---------------------------------- ---------- ------------ -------- 9, 270 707,959 76.37 
United Kingdom___________________________ 10,725 480,310 44.78 9,273 1, 719,427 185.42 
Venezuela .•. ------------------------------- 44,184 1, 137,841 25.75 -------- ------------ --------

Total1947 ---------------------------- 1, 075,478 43,051,210 40.03 347,810 53,471,539 153.74 

1 In the corresponding table in Minerals Yearbook, 1946, p. 550, revisions for 1945 are as follows: Rough 
and uncut: Belgian Congo, (carats) 15,054, (value) $108,985, (average value) $7.24; Union of South Africa, 
(carats) 830,851, (value) $41,277,299, (average value) $49.68. Total, (carats) 895,219, (value) $43,131,784 
(average value) $48.18. Cut but unset: Belgium and Luxembourg, (carats) 104,953, (value) $14,544,028, 
(average value) $138.58; Brazil, (carats) 28,573, (value) $4,653,438, (average value) $162.86; India, (value) 
$135,764, (average value) $193.12; Palestine and Trans-Jordan, (carats) 106,036, (value) $17,716,906, (average 
value) $167.08. Total, (carats) 377,594, (value) $63,815,581, (average value) $169.01. 
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about 7 percent during 1947, as compared with an over-all loss of 2 or 
3 percent on the New York Stock Exchange. Quotations were at 
their low in July-August, after which investment buying and Indian 
speculation caused a moderate improvement up to the year end. All 
the principal companies except Premier paid dividends. 

Imports.-Imports of gem-grade diamonds into the United States 
decreased from $166,637,049 in 1946 to $96,522,749 in 1947, a loss of 
42 percent. The dollar value of rough was off 12 percent and that of 
cut, 55 percent. In both cut and rough, quality deteriorated. In 
1946 Belgium furnished 43 percent of the cut and in 1947, 57 percent. 
Palestine fell from 19 percent to 8, while Union of South Africa gained 
a bit (from 14 percent to 16 ). Cuba and Brazil lost their importance. 

Judging from prices per carat, the Union of South Africa and United 
Kingdom furnished the best cut and Cuba and Palestine the poorest. 

Cutting.-The gross overstaffing of the cutting industry has become 
apparent, and employment shrank fro:rp about 30,200 employees in 
1946 (excluding those in Borneo and India) to 26,500 in 1947. Wages 
continued to fall-principally owing to competition caused by short
age of rough-and strikes, lock-outs, and lay-offs still consumed at 
least one-third of the men's time. Cuba and Brazil almost disappeared 
as cutting centers, and Palestine found the political situation withering. 
The United States continued unsurpassed as a cutter of large stones. 

World Production.-Accurate figures regarding diamond production 
are not available for all countries, but the estimates in the following 

World production of diamonds, 1943-47, by countries, in metric carats 
[Including industrial diamonds] 

Country 1943 1944 1945 1946 

Africa: 
Angola ....•.....•...........• -------------- 794,990 799, 120 803,887 I 806,961 
Bel~ian Congo ______________________________ 4,881,639 7, 53~. 365 10,386,000 6,033, 452 
French Equatorial Africa ___________________ 56.183 60.000 82,849 87,381 
French West Africa ________________________ 36,193 69,726 79,802 51,834 
Gold Coast'-------------------------------- 1,317, 798 1, 165,858 812,451 61\3, 196 
Sierra Leone. _______________________________ 834,492 608,744 504,309 559.229 
South-West Africa. __________ --------------- 94,427 154,379 1.52, 629 163,611 Tanganyika ________________________________ 52,998 90,667 115,666 1119,446 

Union of South Africa: Mines ____________________ -- __ - __ --- ____ 84,342 552,974 878,713 1,025, 019 
AlluviaL ____ • ____________ --_---_-_- ____ 217,987 380,708 262,529 256,768 

Total Union of South Africa __________ 302,329 933,682 1, 141,242 1, 281,787 
Brazil I _______ ---------------------------------- 275.000 301.000 275,000 325,000 
British Guiana_-------------------------------- 18,272 SJ3,911 15,442 22,413 
Venezuela. ________________ --_-- __ ------_----- __ 22,846 22,037 12,769 20,912 
Other countries _____ ---------------------------- 6,804 12,000 2,000 4 1.600 

Grand totaL----------------------------- 8,694,000 11,764,000 14,384,000 10, !27, 000 

1 Estimated. 
• Exports. 
• Includes an estimate of 100,000 carats for State Mines of Namaqualand. 
• Partly estimated: includes India, Borneo, Australia (New South Wales), and U.S.S.R. 
a Includes India, Russia, Borneo, New South Wales, and United States. 

1947 

799,210 
5, 474,469 

I 90.000 
I 90,000 
852,493 
605.554 
180,739 
74,825 

918,042 
3 286,692 

1, 204,734 
275,000 
24.669 
61,6.34 
• 3,500 

9, 737,000 
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table are believed to be fairly reliable. World production (gems and 
industrials) in 1947 is estimated to have been 9,737,000 carats (2.15 
short tons), worth at the mine some $75,105,000, which compares with 
10,127,000 carats (2.23 short tons) in 1946. This is about 96 percent 
of the 1946 production as to weight and 92 percent as to value. By 
weight, 1,120 pounds were gem stones and 3,173 pounds industrials. 

Belgian Congo was the leading producer, by weight (56 percent), 
although it represented only 12 percent of the value. On the other 
hand, the output of the British Commonwealth, which was only 30 
percent of the weight, represented 68 percent of the value. The 
Belgian Congo, the Union of South Africa, and Tanganyika produced 
less than in the previous year, while the Gold Coast, Sierra Leone, 
Southwest Africa, and Venezuela produced more. 

Industrial Diamonds.-It appears that during the recent World 
War brokers of industrial diamonds and manufacturers of tools 
utilizing them overstocked, contributing to the decline in the quantity 
of industrials imported in 194 7. Imports were much below those of 
1942-44, whereas values were comparable. Early in 1948 production 
and consumption were in approximate balance, assuming that manu
facturers are ingenious enough to use the grades available. 

Industrial diamonds are being stockpiled by the Munitions Board. 
The year saw many advances in the use of industrials mechanically, 

but only one new use, as counters for alpha, beta, and gamma rays, 
replacing in some instances the Geiger-Muller counter. As the diamond 
is sensitive to radioactivity, fine colorless crystals form the most 
sensitive and enduring counters. 

The use of the diamond drill in oil-well and blast-hole drilling 
increased. 

Figure 1, originally prepared by Herbert Backman several years ago, 
shows the tremendous increase in use and the sharp decline in the 
price per carat of American imports in the past 29 years. 
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FIGURE 1.-United States Imports and average price per carat of industrial diamonds, 1919-47. 
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Imports of industrial diamonds into the United States during the 
past 5 years are shown in the accompanying table. 

Industrial diamonds (glaziers', engravers', and miners') imported for consump
tion in the United States, 1943-47 

[U.S. Department of Commerce) 

Value Value 
Year Carats Year Carats 

Total Average Total Average 

1943 ____________ 12,084,133 $21, 890, 568 $1.81 1946 ___________ 4, 625,282 $14,297, 536 $3.09 1944 ____________ 
12,614,507 22,894,244 1. 81 1947----------- 3, 920,012 12,840,866 3.28 1945 ____________ 10,733,411 12,823,962 1.19 

In 1947 the United States exported 92,626 carats of industrial dia
monds valued at $512,273 or $5.53 per carat. 

RUBY, SAPPHIRE, AND EMERALD 

Compared with the diamond, the 1947 sales of rubies, sapphires, 
and emeralds were small. Asmost of the deposits of the noble gems 
do not lend themselves to large-scale operations, precious-stone min
ing, by large companies is confined to the diamond, notwithstanding 
the fact that fine emeralds and rubies bring higher prices than most 
fine diamonds. Fine rubies come from Burma; sapphires from Siam, 
Ceylon, Indochina, and Kashmir (rumor has it that the deposits of 
the last two countries are virtually exhausted), and emeralds from 
Colombia and the U. S. S. R. Political conditions in most eastern 
countries are not conducive to successful mining, and the Colombian 
emerald mines are not being operated. But fine gems are not only in 
demand, they are also in short supply-a deficiency met only partly 
by stones from outmoded jewelry. 

The gem gravels of Ceylon furnish not only rubies and sapphires 
but also many other gem stol).es. The gem diggers of the Ratnapura 
district, while active, are not increasing their output, notwithstanding 
the very high prices gems bring. The mining is done by Singhalese 
diggers, who work only in certain seasons. The annual value of 
production is from £66,000 to £82,500, unless exceptionally valuable 
stones are found. 

C. C. Morton (Queensland Government Mining Journal, vol. 47, 
November 1946, p. 340) describes the Willow sapphire field, Central 
Queensland. The gems occur in white clay at from 1 to 10 feet below 
the surface. The good stones are yellows and blues, although the 
dominant colors are green or blue-green. One yellow weighed about 
218 carats. Sapphires were first found at Withersfield, Queensland, in 
1870. Partial records of the production of sapphires and associated 
gems in Queensland from 1892 to the end of 1946 totaled £657,180. 

Transvaal, South Africa, produces a few gem beryls, some of which 
are dark enough to be classed as emeralds; on the average, they are of 
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mediocre grade. The principal producer is the Somerset mine of the 
South Africa Beryl Mining Co. If the stock on hand brings a satis:
factory price (the stock is about 100,000 carats), the Beryl mine 
(Beryl Mining Co., Ltd.), may be reopened and cutting be done in the 
company's own shop. 

In the first half of 1947, South Africa produced 7,260 carats of 
emeralds as compared with 5,572 carats in the corresponding period 
of 1946. 

Neither the Colombian Government mine, Muzo, nor the company,. 
owned Chivor mines has been operated for some time, although in 
1947 the Government gave the right to the Banco de Republico to 
exploit Muzo, and it is reported that the bank, in turn, has contracted 
for the mining, grading, andcutting of the stones. A decree effective 
August 1, 1947, is aimed at suppressing the rather large black market 
in emeralds, which has existed for some years in Colombia, by con~ 
trolling the mining, sale, possession, export, and cutting of rough 
emeralds. (Information received in part through the courtesy of 
Clinton Bernard.) 

LESSER GEMS 

The American Gem Society, by a vote of its members, has dis
continued the use of the term "semiprecious," as the adjective is 
considered to be meaningless. . 

The finest of opals, the Australian, is growing in popularity and 
increasing in price, partly due to the purchases by Gl's stationed 
"down under." There is some evidence that the Lightning Ridge, 
Queensland, black opal deposits are playing out. In the heyday of 
the field (19'10), a thousand miners worked the field; today, only 20 
to 30, and buyers avidly snap up the few gems found, even at present 
high prices. The "Shallow Four Mile" workings, once largely 
neglected, are the site of today's main workings. From 1892 to the 
end of 1946, Queensland had an official opal production of £189,150. 

New Zealand jade (nephrite) used to be recovered as a byproduct of 
gold sluicing, but with the decline in alluvial mining, the supply does 
not satisfy local demand. · 

H. Buttgenbach described a fine topaz crystal weighing 2~ kilo
grams found near the Gitshie River, a branch of the Kungwe, in the 
Ruanda, Belgian Congo. 

A large, fine aquamarine brooch was presented to Mrs. Harry 
Truman when, late in 1947, she and President Truman visited Brazil 
for the Pan American conference. Raymond M. Miller reports that 
Brazilian gem merchants still export quantities of blue topaz, par
ticularly to the Central American and Cuban markets, as aquamarine. 
In Brazil, he says, aquamarine sells at three times the price of blue 
topaz. 

M. F. Beliakov reports lazulite in a quartz vein in the vicinity of 
Mount Sura-iz, northern Urals. The quality of some warrants its 
use in jewelry. 
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·Edward R. Swoboda 2 describes the garnet deposits of Brazil 
opened up since the war-boom development of the national lapidary 
industry. Both fine essonites and alniandites are produced. . 
. In 194 7 andalusite of fine color but small size appeared on the 
American market. The American Gem Society believes it comes 
from the gravel near Santo Teresa, State of Esperitti Santo, Brazil. 
The discovery was made in wartime prospecting for strategic minerals. 
The stone ranges in color from brick-red to yellowish-green and is 
quite brilliant. . · · 

Raymond M. Miller reported that the recent find of large pockets 
of deep-colored amethyst near Bahia has cau~ed a fall in the price of 
that stone in Brazil. The Bahia amethyst, when burned, turns to a. 
fine "citrine." Natural citrine also occurs near Bahia. 

The best Ceylonese gem zircon, one of the dominion's widely 
disseminated gems, is found in Dediyagalemulmlane, in the Southern 
Province. · 

It is stated that India yearly exports 118,000 rupees worth (about 
$35,000) of agate. 

SYNTHETIC GEM STONES 
Nineteen forty-seven was a year of great advance in making 

synthetic gem stones. Late in September the Linde Air Products Co. 
astonished gem experts by putting on the market synthetic star 
s~pphires and rubies.. Both "star" and color are well-developed in 
many examples. Production was limited, but the synthetic stars 
can be sold at one-tenth or everi Qne one-thousandth of the price of 
the natural gem. By microscopic examination, the differentiation of 
natural and synthetic stones is easy. While one cabochon stone 
weighed 109.25 carats, most of the cut stones released weighed from 
4 to 15 carats. The stones, clearly advertised as synthetic, were 
being sold through a single channel. . 

Carroll F. Chatham of San Francisco improved appreciably the 
size and quality of his synthetic emeralds; these can readily be differ
entiated from the· natural gems by the microscope. Such synthetic 

. gems are still relatively small.3 

During the war, German scientists found that bearings could be 
shaped from synthetic spinel with the use of only 30 percent of the 
diamond dust required for sapphire or ruby. Later, upon being 
heated to 950° to 1,050° C., the spinel bearings hardened and replaced 
sapphire bearings satisfactorily. 

J Jewelers' Circular-Keystone, March 1947, pp. 270-272. 
a Pough, Frederick H., Jewelers' Circular-Keystone, 1947, pp. 176, 178, 224-226. 
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Linde Air Products Co . .and the National Lead Co. w 1947 produced 
synthetic rutile of several colors. While not as. yet on the market, 
eventually gems of high brilliancy, but rather too soft for many jewelry 
purposes, may be available. . 

During the recent World War1.both Great Brita:iq and the United 
States became self-sufficient in producing synthetic corundum and 
in shaping it for watch and instrunient jewels. IIi 1946 import of 
foreign synthetics was .resumed, and in October 1946 prices dropped 
markedly. The synthesis of corundum continued ~fter the war' in 
America, and ruby and sapphire were used in medium-price jewelry, 
for bearings, in various tools, gages, and tips for micrometers and.for 
small mortars and pestles. · · .. 

A Swiss manufact~er ,has produced ball bearings from synthetic 
corundum. In comparison with steel balls, they are hard and have 
a high modulus of elasticity, great chemical resistance, and pl\ysical 
stability. 

It is reported that during the war Germans produced a sintered
ruby material superior as an .abrasive to other aluminum oxide 
abrasives. 

RELATIVE VALUE OF GEM STONES 
Gem stones are valued for many reasons but mainly for their 

beauty and rarity. Value is so dependent on perfection th~t it is 
difficult to rankgemsrigidly. A fine spinel may well be more valuable 
than a di~ond of ~ediocre quality. In a broad way, the noble 
gems rank highest, !ihout as follows: Deeply and attractively colored 
diamonds (fancies), emeralds, rubies, colorless diamonds, and sap
phires. The other gems follow in about this order: Imperial jade, 
star ruby, black opal, eat's eye, alexandrite, star sapphire, spinel, 
demantmd, kunzite, morganite, peridot, aquamarine, topaz, white 
opal, jade, tourmaline, amethyst, zircon,~ garnet, citrine, turquoise, 
and· moonstone. To assign a dollar value to the foregoing would 
have little meaning. A pound of "fancies" might be worth $11,350,-
000, or $5,000 a carat, and a pound of turquoise but $15, or, say, 1 cent 
a carat. 
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THE JEWELRY INDUSTRY IN 1948 

MERICAN jewelers found that in 1948 competition for 
· consumers' dollars was increasing from dealers retailing other 
durable goods, long unobtainable, and further found their cus

tomers more discriminating. In consequence, sales ($1,203,000,000) 
were below those enjoyed in 1947. The 1948 Christmas trade was 
satisfactory; but expensive items, particularly large diamonds, moved 
slowly. Retailers' stocks decreased somewhat in the latter part of 
1948; and although wholesale jewelers' sales ($530,000,000) were 
slightly higher than those of 1947, this fact is accounted for by ex
tremely heavy sales in the first half of the year, which overbalanced 
slack sales in the latter half. 

The industry operated under an exceptionally prosperous national 
economv, high industrial wages, a record national income and large 
exports especially to Latin American countries. The marriage rate, 
while high, was lower than in 1947. 

FASHIONS IN JEWELS 

Interest in jewels increased in 1948. Jewelry is yearly becoming 
more individualistic. On the whole, jewelry designs are becoming 
more delicate, graceful, and lacy, and the old compact, solid look is 
passing. In 1948 the dominant motifs were flowers, leaves, and, to 
a smaller extent, birds, bowknots, and butterflies. 

Clips, brooches, and pins were approximately as popular as neck
laces, earrings, and ear clips. Bracelets, rings, and tiny watches 
hidden in bracelets or rings were also frequently seen. 

A large number of gem stones were mounted-diamonds notably, 
then emeralds, rubies, and sapphires. Among some 20 other gem 
stones used, amethysts, pearls, and aquamarines ranked high. Few 
"fancies" (decidely colored diamonds) were mounted; but, of course, 
such stones are rare. 

1 Deceased April 8, 1949. This chapter was compiled principally from an incomplete manuscript and 
notes left by Mr. Ball 
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Wide use of the diamond and a certain popularity of pearls, real 
and cultured, caused colorless gems to be by far the most widely 
used, followed by green, red, and blue and then by purple and yellow 
stones. 

Sets of jewels of the same design and set with the same stone are 
still popular, as are "utility" jewels, which can be separated into two 
or more components. Pendants commonly hang from necklaces or 
dangle from earrings. Odd cuts of diamonds support the brilliant 
and square cut more frequently. Scatter pins became popular late 
in the year. They were even used on sandals, as were other stones, 
and the latter were even set in spectacle frames. 

Forty years ago the possession of a diamond-set ring indicated that 
the American man had attained financial success; now he rarely wears 
a diamond, although he may wear a star sapphire. A definite attempt 
last year to interest Americans in masculine jewelry apparently met 
but little success. 

DOMESTIC PRODUCTION 

In the past 129 years or thereabouts, the United States has produced 
a large number of different gem stones but has never been an im
portant factor in world gem production. Exceptions might be the 
Maine tourmaline deposits over 125 years ago, the turquoise deposits 
of the Southwest in prewhite days, agate and variscite deposits in 
the recent past, and jade deposits in the present and near future. 
But gem mining has been and probably will be one of our minor 
mining industries. 

No large gem-mining companies exist in the United States, but 
several prospectors in a number of instances have banded together to 
work certain deposits for a time; a few small companies have been 
formed to mine jade; and certain professional lapidary shops employ 
a few miners. In addition, amateur lapidaries spend many weekends 
searching for material, particularly of the agate family, to feed their 
lathes. If they are not collectors the product goes to the local jeweler 
or to one of a host of roadside curio shops, particularly in the North
western States,. California, Arizona, New Mexico, Utah, and the Black 
Hills, stocked with souvenirs of local or of pretended local origin. 
The chief customers are automobile tourists. As a fad or a quasi
business, the lapidary craft is spreading rapidly. 

No reliable statistics exist as to the value of the domestic output 
of gem stones; in the rough, it may approximate $400,000 to $500,000 
and more than double that after cutting. 

The many forms of agate, attractive and widely distributed, led 
the field, with jade second and turquoise a poor third. Of the States 
and Territories, Oregon, Wyoming, and Washington were the leaders. 

Agate.-Agate production in Oregon, including "thunder eggs," is 
holding its own, and interest in the lapidary craft grows. The well
known Yellowstone River moss-agate locality in Montana is still pro
ducing but appears yearly to be nearer exhaustion. Production is 
falling, and good material is getting scarce; prices consequently are 
rising. Much of it is cut locally and sold in roadside shops. The 
Black Hills lapidaries are reported to depend on Montana for their 
rough moss agate, claiming that it is better than their own. 
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Considerable agate is produced in west Texas, although some 
. authorities state that intensive exploitation in recent years has re

duced the reserves markedly. Most of it is sent to California for 
cutting. 

Washington produces considerable agate of several varieties. 
A relatively large amount of agatized wood is collected on the borders 

of the Petrified Forest National Monument, Ariz. Other localities 
in Arizona have furnished agate for cutting. 

Apparently the Wyoming moss-agate deposits and the plume-agate 
deposits of New Mexico were not vigorously exploited in 1948. 

Utah produces considerable agate. In the past year or two, fine 
moss agate has been coming from a locality east of Park City. 

Georgia reports a new locality for heliotrope in Catoosa County. 
Jade.-Allan Branham of Lander, Wyo., stated that the old Wyo

ming deposits furnishing light-green jade have been largely depleted, 
although three or four individuals hold some. He further reported 
that the tremolite-jade mine changed hands and that, in the summer 
of 1948, it was vigorously worked, the product being sent to Denver 
in truckloads. 

"Thunder," said to be the largest statuette ever carved in jade 
(20 inches high, weight 104 pounds) portrays an American Indian 
sitting cross-legged on rain clouds and pulling thunder from a small 
drum suspended from his shoulder. Donald Hord of San Diego, 
Calif., was the sculptor. The rough was found by Marcia Branham 
near Lander, Wyo., and the original boulder weighed 460 pounds. 

Bert Rhodes produced considerable jade from a property 60 miles 
southeast of Lander. Some was said to have been exported to Shang
hai, China. 

Robert M. Hawk, a manufacturing jeweler of Denver, reports that 
in 1946, while on a fishing trip, he and two companions found a large 
jade deposit north of Lander. This was producing during the sum
mer of 1948. The jade is in place; it is claimed that there are 50,000 
tons of it. It vari.es in color from light green to black and is said to 
be worth $3 to $50 a pound. Some will be cut in Denver into lamp 
bases, book ends, etc., while some has been exported to China. 

Although the Alaska jade deposits of the Kobuk River region were 
not worked in 1948, considerable was reported to have been exported 
during the year from Pacific ports to China. 

Some nephrite was sold from Monterey County, Calif. A nephrite 
dike in place is said to have been recently found in San Benito County 
near King City, Calif. 

Green-stained quartz is reported to have been produced somewhere 
in Colorado and sold under names such as "king jade." 

Turquoise.-In 1948 the Southwest probably produced less tur
quoise than in recent years. The Southwest Gem & Jewelry Co. in 
1948 produced about 200 pounds from its Mineral Park, Ariz., deposit. 
Dr. G. M. Butler reported that, as depth is attained at the Castle 
Dome Copper Co. property, the quantity of turquoise decreases. 
In 1948 the company ceased trying to recover turquoise as a byproduct, 
but some recovery by miners probably continued. Dr. Butler stated 
that much of the Arizona turquoise is artificially colored and that 
even a clever imitation of matrix turquoise is on the market. 

Some turquoise was produced at Battle Mountain and Tonopah, 
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Nev. The King mine at Manassa, Conejos County, Colo., was op
erated on a small scale; in addition, some turquoise was sorted from . 
the dump. The Cerrillos mine, New Mexico, was not operated dur
ing 1948. 

Other Gem Stones.-Alfred M. Buranek reported that Utah mines 
in 1948 produced about the normal amount of variscite. Most of it 
came from the Clay Canyon deposit but a little from Grantsville 
and Lucin. 

Utah, according to Prof. Junius J. Hayes, produced a new gem 
stone, a transparent yellow labradorite which occurs as phenocrysts 
in an andesite from Clear Lake, Millard County. Stones are small, 
aud cut stones seldom exceed 1 carat; stones weighing as much as 
10 to 15 carats are very rare. They are being sold cut at Salt Lake 
City for $3 to $6 per carat. 

The Barton Mines Corp., North Creek, Warren County, N. Y., 
miners of abrasive garnet, produced a few gem garnets. Pyrope 
garnets late in 1947 and early in 1948 were cut at Moab, Utah, in 
considerable quantities. 

Montana reported no sapphire production in 1948, either from its 
dredges or from its lode mine. The latter, Y ogo Gulch, Judith Basin 
County, was up for sale in 1948 but so far as known no transfer of 
title resulted. Guy B. Ellermeier of Denver reported that at the 
old sapphire locality near Turret, Colo., first discovered in 1886, the 
stones occur in a bed of corundum schist 1 foot thick lying on garnetif
erous metamorphic limestone. While the corundum stones are a 
fine blue, they are too small to be of commercial interest. 

Arkansas continued to produce some rock crystals, and the sale of 
these-largely to mineral collectors-continued to be an important 
source of revenue to a few of the individuals. 

It was hoped in 1947 that changes of ownership in certain gem 
mines in the Pala area near San Diego would increase the California 
production of tourmaline, aquamarine, kunzite, and topaz in the 
Aguanga Mountain area nearby. The hope has .only partly been 
fulfilled, although a little kunzite, aquamarine, garnet, and topaz bas 
been produced. 

Other gem stones produced in small amounts in 1948 in the United 
States follow: Plume agate, New Mexico; agate, Illinois; amethyst, 
Georgia (Union County); apatite, yellow, Mesilla Park, N. Mex.; 
aquamarine, Pikes Peak, Colo.; carnelian, New Mexico; rose quartz, 
South Dakota; satin spar, Perry Peak, Colo.; and topaz, Pikes Peak 
and Tarryall Mountains, Colo., and Topaz Mountain, Utah. 

CANADIAN GEM STONES 

Again in 1948 Canada produced little in the way of gem stones. 
Rock crystal (Black Rapids, Ontario), peristerite (Lyndoch Township, 
Ontario), and some other attractive gem-stone material is either ex
ported to the United States or sold to an enthusiastic coterie of ama
teur lapidaries in Toronto. The Labrador labradorite, the finest in 
the world, can now be credited to Canada. 

The annual value of Canada's gem-stone production probably does 
not exceed a few hundred dollars. 
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GOVERNMENT REGULATIONS 

The jewelry industry doubtless has never been subject to as many 
regulations as at present. Most of the laws attempt to increase 
national revenue, keep currency at home, or obtain dollar exchange. 
A few examples follow. 

Both Canada and the United States continued their luxury sales 
taxes. Exports of certain industrial diamonds from the United States 
required a special export license and customs inspection. Some coun
tries, such as the Union of South Africa, prohibited import of jewelry 
from nonsterling areas. Importation of diamonds into India, Paki
stan, and Ceylon was subject to various restrictive rules. There 
were severe limitations on any movement of jewelry over the borders 
of Hungary. 

IMPORTS 2 

Imports of gem stones, exclusive of industrial diamonds, in 1948, 
as reported by the United States Department of Commerce, totaled 
$115,990,280, about 5 percent more than in 1947. Of the total, 
diamonds comprised 87 percent. 

Precious and semiprecious stones (exclusive of industrial (Hamonds) imported 
for consumption in the United States, 1947-48 1 

[U.S. Department of Commerce] 

1947 1948 

Commodity 
Carats Value Carats Value 

Diamonds: 
Rough or uncut (suitable for cutting into gem stones), 

duty free __________ --------------------------------- ' 996, 514 ' $42, 589, 592 912, 762 $44, 460,365 
Cut but unset, suitable for jewelry, dutiable___________ 347, 810 53,471, 539 389,314 56, 244,934 

Emeralds: 
Rough or uncut, duty free____________________________ 7, 385 258,062 4, 937 28,054 
Cut but not set, dutiable______________________________ '2, 286 ' 75, 420 11,213 286, 565 

Pearls and parts, not strung or set, dutiable: 
NaturaL·-------------------------------------------- ---------- '366, 624 772,763 Cultured or cultivated _______________________________ ---------- 737,753 748,302 

Other precious and semiprecious stones: 
Rough or uncut, duty free ____________________________ ---------- 298,393 258,553 
Cut but not set, dutiable _____________________________ ---------- '3, 664,048 3, 160, i78 
Imitation, except opaque, dutiable: 

Not cut or faceted ________________________________ ---------- 118,168 53,133 
Cut or faceted: 

Synthetic.----------------------------------- ---------- 483, 313 777,224 
Other---------------------------------------- ---------- 7, 688,827 8, 904,941 

Imitation, opaque, including imitation pearls, 
dutiable .... ---------------------------------------- ---------- 15,566 ---------- 59,610 

Marcasites, dutiable: 
ReaL_----------------------------------------------- ---------- 300, 175~---------- 216,003 

~::~~---~::::::::::::::::::::::::::::::::::::::::::==I . 110.07:::: :::::::::: 115, 9~: ~: 
tIn the corresponding table in Minerals Yearbook, 1947, p. 536, revisions for 1946 are as follows: Diamonds, 

cut but unset-carats, 566,313; value, $110,465,703. Other precious and semiprecious stones, cut but not 
set, $8,932,984. Total value, $181,515,265. 

' Revised figure. 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of i\lines, from 
records of the U. S. Department of Commerce. 

883326--50----37 
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DIAMOND 

The year 1948 was a good one for diamond producers and whole
salers, fair for retailers, and poor for cutters. 

World production was about 3 percent greater than in 1947. Out
put in the Union of South Africa was approximately the same as in 
the previous year, but the Belgian Congo registered an increase. 
In Tanganyika, production also increased markedly percentagewise. 

Sales of rough by the principal wholesalers, the subsidiaries of the 
Diamond Corp., were a little over £38,000,000 in 1948 as compared 
with about £24,500,000 in 1947. In July the corporation took over 
marketing of Tanganyika Territory's production and that of French 
Equatorial Africa; and its buyers sometimes purchase in the "out
side" alluvial fields of South Africa, Brazil, and British Guiana. 

Retail sales in the United States were only fair, and retail prices 
declined. High-price articles moved very sluggishly. 

Prices of rough were strong during the early part of the year but 
weakened considerably during the latter part. 

Share Dealings.-From 1944 to date the diamond shares have 
lacked sparkle as market performers. In 1948 the four principal 
quoted shares had an average gain of 57~ percent but only fluctuated 
between 100 and 110 percent. Quotations were at their peak early 
in May and then declined. All the principal diamond-mining com
panies except Premier paid dividends in 1948. 

Cutting.-In 1948 the cutting industry expanded its world-wide 
personnel to 29,500-31,000, a 10- to 12-percent increase over 1947. 
Half the cutters were Belgians. The Palestine industry had a hectic 
year. The number of cutters was too great for the rough available 
and the demand for cut; hence black markets, unemployment, reduced 
wages, and price deterioration of cut followed. 

Netherlands, the United States, and South Africa are considered 
most firmly established as cutters of large stones, and Belgium and 
perhaps Palestine of small. 

Imports.-Imports of gem-grade diamonds into the United States 
increased from $96,061,131 (revised figure) in 1947 to $100,705,299 
in 1948, an increase of 5 percent. The dollar value of both rough and 
cut increased. The quantity of cut increased, whereas that of rough 
decreased. Belgium furnished 56 percent of the cut (value) in 1948. 
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Diamonds (exclusive of industrial diamonds) imported for consumption in the 
United States, 1947-48,1 by countries 

Country 

[U. S. Department of Commercel 

Rough or uncut 

Value 

Carats 
Total Aver· 

age 

Carats 

Cut but unset 

Value 

-------
Total Aver• 

age 
---------------------------·--1----1-·-

1947 

i~il~tcr~~~~~~~~=========================== ~~~~~~~~~~ ~~~~!~~~~~~~ ~~~~~~~ 205;6~- ·ao;36s~~- -~~~~~~ 
BraziL.-----------------·------------------ '25, 918 • 498, 631 219.24 7, 227 900,317 124.58 
British Guiana_____________________________ 822 39,155 47.63 223 26,356 118.19 

~~[~;~~~~~\)~~~~~;~~~~~~: ~:~,~illi :~~.ll~]: :~,~~i I~ :~~ :~~ 
f:,d_~;~--~~~:::::::::::::::::::::::::::::::: :::::::::: :::::::::::: :::::::: gg ?s; f~~ ~g?: 3~ 
~~ifoo;:::::::::::::::::::::::::::::::::::: :::::::::: :::::::::::: :::::::: 1, 02~ 31~: ~~} m: g~ 
Netherlands __________________________________________ ------------ ----·--- 24,011 3, 742,952 155.88 
Palestine and Trans-Jordan ___________________________ ------------ -------- 35,474 4, 297,767 121.15 

§i~~~~~:~~=~==~~==~~~~~::::::~:::::::::::::: ~::::::::: :::::::::::: :::::::: 1~ 1;; ~g 1!~: 5~ 
~;it~~~~~~--~------------~-----------~---_-_-_·_-_-_-_·_-_-_-_-_-_-~: :::~:::::: :::::::::::: :::::::: 4, 7~g 62g; ~ M8: ~ 
UnionofSouthAfrica ______________________ '892,022 '40,054,332 244.90 38,255 8,749,590 228.72 
U.S. S. R---------------------------------- __________ ____________ ________ 9, 270 707,959 76.37 
United Kingdom___________________________ 10,725 480,310 44.78 9, 273 1, 719,427 185.42 
Venezuela__________________________________ 44,184 1, 137,841 25.75 -------- -----------· ------·· 

Total1947 ---------------------------- '996, 514 242,589, 592 • 42.74 347,810 53,471,539 153.74 · 

1948 
Austria _______________________________________________ ------------ -------- 1 215 215.00 

~~f~l~~~-0-~:~:::::::::::::::::::::::::::::: ··----~~:- ------~~~:~- --~:~~~- 213;207- -31;475;999- --147:63 
BraziL·------------------------------------ 15,878 295, 294 18.60 4, 762 578,774 121. 54 
British Guiana_____________________________ 786 29,219 37.17 116 12,535 108.06 
Canada _____________________________________ --------·- ____________ ________ 21 13,388 637.52 
China _________________________________________________ -·---------- ________ 328 67,032 204.37 
Colombia ___________________________________ ··-------- --··-·---··- -------- 20 5, 683 284.15 
Cuba _______________________________________ ---------· ---------·-· ________ 4, 790 657,520 137.27 
Egypt ••• ----·-·····-------------------·---- ---------· ------··---- -------- 14 1, 875 133.93 France ______________________________________ ----···--· ---------·-· ________ 13,471 925,673 68.72 
French Morocco ____________________________ ------------------------------ 61 13,300 218.03 
Germany----------------------------------- ---------- ------------ -------- 11,624 399,714 34.39 
Hong Kong _________________________________ ------------------------------ 324 83,282 257.04 
Iran-·-·------------------------------------------------------------------ 113 12,724 112.60 
Italy. _______________________________________ ---------- ------------ -·------ 3 1, 088 362.67 
Jamaica _______________________________________________ -----···---- ---··--- 2 230 115.00 
Japan _______________________________________ ---------- ------------ -------- 2 539 269.50 
Lebanon. ___________________________________ ---------- ----------·· -------- 23 6, 283 273.17 
Mexico _____________________________________ ------------------------------ 80 9, 954 124.43 

j::~;~~~:::::::::::::::::::::::::::::::: :::::::::: :::::::::::: :::::::: 34, 24~ 5, 109, rJ !:: &\ 
Palestine and Trans-Jordan_________________ 1,120 114,921 102.61 39,995 4,139, 345 103.50 
PortngaJ ____________________________________ ---------- ------------ -------- 99 10,439 105.44 
Siam ________________________________________ ----·----- ------------ -------- 1, 049 197,868 188.63 
Sweden _____________________________________ ·--------- ------------ -------- 1 450 450.00 
Switzerland ••.•.••..• ---·------·-···-·---··· -·-------· ------------ -------- 18,298 3, 044,693 166.39 
Tangier------------------------------------- ---------- ------------ -------- 2 1, 067 533.50 UnionofSouthAfrica ______________________ 832,022 42,379,244 50.94 33,060 7,974,210 241.20 
U.S.S.R.----------------------------·--·- __________ --·-------·- ------·- 9, 303 775,378 83.35 
United Kingdom___________________________ 6,112 310,098 50.74 4, 297 724, 968 168. 71 

~~~~f:~k:::::::::::::::::::::::::::::::: ---~~:=~- --~~~::~:~=- --~~~~- ------1- --------275- -·275:iiii 
Total1948------------------------·--·- 912,762 44,460,365 48.71 389,314 56,244,934 144.47 

t In the corresponding table in Minerals Yearbook, 1947, p. 537, revisions for 1946 are as follows: Cut but 
unset-Cuba is deleted. Total-carats, 566,313; value, $110,465,703; average value, $195.06. I!'or 1947. 
imports were erroneously reported for Belgian Congo, Belgium, France, and Mexico. 

• Revised figure. 
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World Production.-Accurate figures on diamond production are 
not available for all countries, but the figures in the accompanying 
table are believed to be close approximations. World production 
(gems and industrials) is estimated to have been 10,028,000 carats 
(2.21 short tons) in 1948, worth at the mine some $70,000,000, which 
compares with 9,742,000 carats (2.15 short tons) and $75,000,000 in 
1947. Therefore, as compared with 1947, production in 1948 in
creased 3 percent in weight and decreased 7 percent in value. It is 
estimated that, by weight, 2,244,600 carats or 990 pounds were gem 
stones and 7,783,400 carats or 3,432 pounds industrials. 

Belgian Congo was the leading producer by weight (58 percent), 
although it represented only 13 percent of the value. On the other 
hand, the British Commonwealth produced 29 percent by carats 
and over 66 percent by value of the total. 

Among noteworthy developments were the increases in output in 
the Belgian Congo and Tanganyika. With few exceptions, produc
tion in French territories compared favorably with the previous year. 

World production of diamonds, 1945-48, by countries, in metric carats 

[Including industrial diamonds] 

Country 

Africa: Angola ____________________________________________ _ 
Belgian Congo ________ ----------- _________________ _ 
French Equatorial Africa _________________________ _ 
French West Africa _______________________________ _ 
Gold Coast '-- ____________________________________ _ 
Sierra Leone ______________________________________ _ 
South-West Africa._.-------------------------- ___ _ Tanganyika _______________________________________ _ 

1945 

803,887 
10,386,000 

82,849 
79,802 

812,451 
504,309 
152,629 
115,666 

1946 

806,961 
6, 033,452 

87,381 
51,834 

653,196 
559,229 
163,611 
119,446 

1947 1948 

799,210 795,509 
5, 474,469 5, 824,567 

107,076 1100,000 
62,310 77,970 

852,493 I 850,000 
605,554 465,518 
179,554 200,691 

92,229 148,169 
1=======1======1=======1====== 

Union of South Africa: 
Lode___________________________________________ 878, 713 1, 025,019 918,042 I 930,000 
AlluviaL______________________________________ 262, 529 256,768 • 286,692 I 3 270,000 

1-------1------1-------1------
Total Union of South Africa----------------- 1, 141,242 Brazill ____________________ . ______ ._____________________ 275, 000 

British Guiana _______________________ . _ __ _ _ _ __ __ __ _ _ __ 15, 442 
Venezuela _______________________________ .______________ 12, 769 
Other countries __ . ______________________ .______________ 2, 000 

1, 281,787 1, 204,734 11,200,000 
325,000 275,000 250,000 

22,413 24,669 36,301 
20,917' 61,634 75, 513 
• 1, 600 • 3, 500 • 3, 500 

1=======1======1=======1,====== 
Grand totaL ________ . ___________ .----------______ 14, 384, 000 

• Estimated. 
'Exports. 

10,127,000 9, 742,000 

• Includes an estimate of 100,000 carats for State Mines of Namaqualand. 
• Partly estimated; includes India, Borneo, Australia (New South Wales), and U.S.S.R. 
'Includes India, Russia, Borneo, New South Wales, and United States. 

10,028,000 

Industrial Diamonds.-Sales of industrial diamonds in 1948 were 
very large. American and other industries purchased normal quan
tities, and in addition Government missions to London purchased 
large quantities for the American strategic stock pile. Prices slashed 
by the Diamond Corp. at the outbreak of the war were again increased. 
Its present stocks are small. For economy's sake, the trend is toward 
the use of smaller stones wherever possible. 

The use of diamond drills in exploring for and breaking ore (blast
hole drilling) and in developing oil fields where the rock is hard is 
expanding. The use of diamond-impregnated wheels, particularly the 
vitrified type, for shaping carbide tools is increasing. 
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Figure 1 shows the tremendous increase in quantity and the sharp 
decline in the price per carat of American imports of industrial 
diamonds in the past 26 years. 
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FIGURE 1.-United States imports and average price per carat of industrial diamonds, 1923-48. 

In 1948 imports of industrials into the United States were much 
greater than in 1947. Imports of industrial diamonds during the past 
5 years are shown in the accompanying table. 

Industrial diamonds (glaziers', engravers', and miners') imported for consump
tion in the United States, 1944--48 

[U. S. Department of Commerce] 

Value Value 

Year Carats Year Carats 
Total Aver· Total Aver-

age age 
------

1944 __ ------------ 12,614,507 $22, 894, 244 $1.81 19471 _____________ 3, 999,119 $13, 312, 668 $3.33 
1945 __ ------------ 10,733,411 12,823,962 1.19 1948 ______________ 10,418,316 32,521,501 3.12 
1946...------------ 4, 625,282 14,297,536 3.09 

1 Revised figures. 

In 1948 the United States exported 47,747 carats of industrial 
diamonds valued at $312,364. 

RUBY, SAPPHIRE, AND EMERALD 

These fine gem stones are increasing in price due to short supply of 
fine newly mined stones. Notwithstanding the excellence of the 
synthetic star sapphires and rubies introduced to the market in 
September 1947, natural ,stones are more popular then ever, and prices 
are more than holding their own. 

The Anakie sapphire field, Queensland, whose principal center is 
now Rubyvale, was described.3 The gravel, up to 50 feet thick, is 
worked either by open-cuts or shafts with drifts. The gravel is dry
sieved and hand-picked. Dark blues predominate; but fine yellows, 
greens, and particolored stones also occur. Zircon, pleonaste, tourma
line, and jasper are associated. The years from 1907 to 1925, except 

'Squires, S. J., Commonwealth Jeweler and Watchmaker, Dec. 11, 1948, pp. 104-105. 
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for the First World War years, were the most productive and at times 
1,000 diggers worked the field. The Rubyvale miners in 1947 sold 
gems to the value of £3,540. 

The Black Star of Queensland widely exhibited in 1948 by American 
jewelers came from this field. It weighed rough 1,156 carats and 
cut 733 carats. 

In 1948 a giant blue sapphire (1,958 carats) was found in the same 
general region by a digger's wife on a picnic. It was sold to the 
manager of a nearby claun. 

A water shortage restricted production at the Willow Fields sapphire 
field. 

South Africa continues to produce a few emeralds (1946, 11,533 
carats; 1947, 7,753 carats). Six thousand, four hundred and ninety
two carats were exported in 1946 valued at £3,101, or 9s. 6.6d. per 
carat. A few are mounted locally. 

Interesting dat1;1 regarding Colombian emeralds were presented.4 

Rmeralds of good color but of poor water occur in Mewar, India. 
The association is the frequent one, biotite schist intercalated in 
hornblende schist. 5 

According to Guhler's (see Bibliography) valuable study of Siamese 
gem stones, a few rubies have been mined for 500 or more years at 
several places. The sapphire deposits of Bo Ploi are described in 
some detail. Large sapphires are rare. Most gems are cut in Bangkok 
by Siamese, Chinese, or Gulas. Guhler considers the future of the 
industry bright. Siam ships considerable quantities of gems to the 
United States. 

Ceylon produces not only ruby and sapphire but also alexandrite 
and eat's eye and a variety of stones of lesser value. All except moon
stone are recovered from gravels by placer mining including some 
dredging. Singhalese are the only miners; dealers buy the stones in 
the field at auctions or private sales and Moslems then cut them. 
A half million dollars worth of gems is produced in a year. 

LESSER GEMS 

The Australian Government is to study whether, by pushing the 
production of its opal fields, by far the most important in the world, 
its supply of dollars can be increased. 

At present only about 100 men are engaged in Australian opal min
ing; and the 194 7 production-practically all of which came from 
South Australia (Coober Pedy and Andamooka)-was valued at only 
A£63,000. At Lightning Ridge, New South Wales, only a score of 
men mine and cut the black opal. The gem occurs as seams or nodules 
in a Cretaceous sandstone, beneath conglomerate and quartzite. The 
opal bearing layer is from a few inches to 2 feet thick. 6 A little opal is 
coming from Quilpi, Queensland. Most foreign gem purchasers buy 
from dealers in Sydney, Brisbane, or Melbourne, who visit the fields 
periodically. 

There are three zircon-mining centers in French Indo-China (Bokeo, 
Pailin, and Cheon-Ksam). Burmans mine the stones, which occur 

'Apolrnor, Hermano Maria, Acad. Colomb. Rev. 7, No. 'Zl, 1947, pp. 324-3'Zl. 
'India Geological Survey, Minerals, vol. 1, No.1, 1947, pp. 28-30. 
'Squires, S. J., The Commonwealth Jeweler and Watchmaker, (Sydney, Australia), July 10, 1948. 
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almost at the surface, so little equipment is required. The stones are 
heat-treated and cut locally. They range in value from $0.50 to $660. 
Annual production, according to the Department of Commerce, is 
about $140,000. The mines are close to the Siamese border. The 
zircon production of Cambodia is large. 

The Lithuanian amber industry with its center at Palanga was al
most destroyed during the war but is recovering. 

Brazil continued to produce a large caratage of the lesser gems 
Madagascar is producing little owing to the effects of war and rebellion. 
Because of the war damage to Pforzheim, where the stones were cut 
and mounted, the production of South-West Africa has declined. 

Before the war, Turkey exported meerschaum crude to Germany and 
Austria but now makes it into smoking utensils and souvenirs. 

The turquoise deposits of Southern Sinai were described.7 The 
author believes that the flat-lying deposits were formed by post
Tertiary meteoric waters. Even today the Arabs produce a little, 
either re-sorting the ancient dumps now over 2,000 years old, or doing 
a little gouging. 

TECHNOLOGY 

Tourmaline is being used in piezo-electric gages for measuring blast 
pressures in air and under water. It has recently been synthesized.8 

Mullite refractories can be made from topaz. 
Synthetic spinel watch jewels heated after shaping are apparently 

as satisfactory as synthetic sapphire jewels, quicker to make, and 
cheaper to produce. 

Synthetic sapphire bearings, acid proof and having great hardness, 
are finding wide application in industry. There is also a continuing 
interest in the use of natural sapphire in precision instruments. 

The California (Chatham, San Francisco) method of making syn
thetic emerald has been described.9 The crystal grows from seed in 
about 10 months. They are now on the market. The German method 
was described.10 

There may come on the market in the near future synthetic rutile, 
supposedly as a cheap substitute for the diamond. These products 
have high dispersion and birefringence. They have a hardness of 6~ 
on Mohs' scale, and careful polishing is required to eliminate scratch
ing; careful crystallographic orientation in cutting is required. 

A film of fluoride on zircon has recently been detected in some stones 
in the trade. This appears to be a new method to "doctor" gems. The 
film is inert to most acids and to fairly high tE>mperatures. In strong 
daylight or bright artificial light, the coating becomes a dull iridescent. 
film. 

Education and Laboratories.-Not only are the universities of 
America enlarging their courses in the study of gems but the City Col
lege of New York has this year an evening course in lapidary, said to 
be the sole course of its kind in America. 

The excellent correspondence courses and resident lectures of the 
Gemological Institute of America (Los Angeles and New York) are 

1 Davey, John C., Milling Maga1ine, March 1948, pp. 148-152; April1948, p. 212. 
' American Mineralogist, vol. 32, November-December 1947, pp. 680-681. 
'Chemical Engineering vol. 55, No.2, 1948, p. 174. 
10 Geological Magazine (London), vol. 8, No.2, 1947, pp. 98-100. 
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open to qualified students. Similar institutes exist in England and 
Australia. It nnd the American Gem Society work together on a 
number of problems. They have decided to substitute "flawless" for 
"perfect" in diamond grading. 

The Diamond Council of America was organized early in 1949 to 
further the study of gemology. Prof. Paul J. Storm of the University 
of Pennsylvania is to conduct the classes. 

The Gem Trade Laboratory, 36 West Forty-seventh Street, New 
York, was established to furnish identification of gem stones and 
pearls. Dr. A. E. Alexander is director. 

During 1948 the Cincinnati branch of the Gemological Institute of 
America established a laboratory for gem identification under the 

·direction of Edward Herschede, Jr. 
A Diamond Trading Club similar to the New York Diamond Dealers 

Club was organized in Los Angeles. There are about 40 local members 
and additional members from San Francisco and San Diego. Los 
Angeles is said to be the third largest jewelry manufacturing city in 
the United States and second in retail diamond sales. 

It is stated that over 15,000 veterans of World War II are studying, 
with Government aid, to become jewelers. 
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Gem Stones 

By W. F. Foshag,i George Switzer/ and G. W. Josephson . . 

THE JEWELRY INDUSTRY IN 1949 

Jt,l THE close of 1948 business as a wh. o.le .in the United States was J-1\ at its all-time peak. The jewelry volume had declined from its 
sensational 1947 peak. The traditional seasonal pattern of 

the jewelry industry reasserted itself for the first time in 10 years. 
Prices in general began to decline in early 1949, and jewelers liquidated 
their stocks to establish low inventories. During spring and early 
summer business was quiet but became active in July and August, 
when business confidence was restored, and was reasonably so during 
the fall months; the weeks before Christmas saw the traditionalrush 
for jewelry-store merchandise. High-priced di~:~,mond jewelry lagged, 
however, because of anticipated reduction of present.· excise taxes. 
According to a survey made by the National Wholesale Jewelers' 
Association, diamond sales showed a 19-percent decline in 1949 com
pared to 1948. 

The Jewelers' Circular-Keystone, using United States J)ep~:~,rtinent 
of Commerce statistics and .Internal Revenue (excise tax rMeipts) 
data, figured that the volume do~ by jewelry stores in ~94\l:w~~,ap
pro:ximately $1,055,000,000, a decline of.l2 percent from 1948. 

FASHIONS IN JEWELS 

The fashion aspect of the jewelry industry received more recognition 
in 1949 than ever before. The Jewelry Industry Council appointed 
a fashion director and began to include jewelry fashion shows and other 
forms of jewelry entertainment for the fashion press in its regular 
schedule of activities. A fashion advisory committee of the Jewelry 
& Allied Industries was organized to bring together designers, artisans, 
and promoters in the fields of apparel and jewelry. These organiza
tions deal with costume jewelry as well as with diamonds and other 
precious jewelry. 

The fashion picture as a whole was conservative. Paris made no 
radical change in styles. However, there was a strong trend in 
America toward the styles of the 1920's, and the persistence of this 
trend is slowly affecting the design of jewelry. Bracelets are becoming 
increasingly popular, as are longer chains and pendants. The most 
noticeable change in jewelry fashion was the return to pendant ear
rings. The trend is more and more toward white metals for the 

t Smithsonian Institution; consulting mineralogist to Bure<>U of Mines. 
544 
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mounting of diamonds, but in the more elaborate pieces very little 
metal was visible. Manufacture was ingenious from the standpoint 
of mechanical construction. Diamonds were set in hundreds of tiny 
links, invisibly hinged to form mobile showers of baguettes and 
"trembling" leaves, stems, and petals. Kite, keystone, and triangle 
cuts were incorporated into this fine jewelry, and the marquise and 
pear shape continued to be used. . . 

In diamond engagement-ring motrhtings the locked-together types 
of engagement ring and wedding band have b~come more comm()n. 
Ingenuity continued to make smallp.iamonds look larger. The demand 
for straight-sided stones, especiallydiamond, increased. 

DOMESTIC PRODUCTION 

For many years the United States has produced a large variety of 
gem materials but has never been an important factor in world gem 
production. Gem mining has been and probably will continue to be a 
minor mining industry. ·· · 

No large gem-mining companies exist in the United States. A few 
small companies have been organized from time to time to work cer
tain deposits, such as jade, turquoise, sapphire; and tourmaline. Some· 
professional lapidary shops employ a few miners. In addition, thou
sands of amateurlapidaries spend their vacations and weekends sear<Jh
ing for gem materials, particularly for varieties of quartz (agate, 
jasper, and petrified wood). Many of their products go. to local jew
elers or roadside curio shops, particularly in southwestern, western, 
and northwestern States. As a hobby, the l~pidary craft is continuing 
to spread. 

No reliable statistics exist as to the value of the domestic output of 
gem stones; in the rough it may approximate $400,000 to $500,000 
and more than double that after cutting. · 

The many forms of quartz, chiefly the cryptocrystallfue ·varieties; 
led the field, with jade second and turquoise third. Of. the States; 
Oregon, Wyoming, Washington, and Texas were the leaders. 

Agate.-Agate production, including all other varieties of chalced ... 
ony, such as jasper and petrified wood, is increasing as interest in .the 
lapidary craft grows. "Thunder eggs" continued to be produced, 
chiefly in Oregon. The well-known Yellowstone River moss-agate 
locality in Montana is still producing but in ever decreasing quantity, 
with few if any full-time agate hunters. 

It is estimated that over 50 tons of agate were produced in New 
Mexico, plus an additional unknown amount picked up by private 
collectors. Considerable agate was produced in west Texas, mostly 
near Alpine, in the Big Bend section, and near Laredo. South Dakota 
produced some agate, mined by Scott's Rose Quartz Co. 

A relatively large amount of agatized wood was collected on the 
borders of the Petrified Forest National Monument, Ariz. New finds 
of petrified wood were reported from various localities in Oregon and 
Washington. 

A small amount of chrysoprase was mined at Porterville, Calif. 
Red jasper from Vermont was offered in ton lots, mined by the 

Burlington Gem Co. 
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Jade.-Allan Branham, Lander, Wyo., stated that the light-green 
jade (nephrite) in Wyoming is largely depleted but that new finds of 
dark green and black had been made. The year 1949 was the poorest 
in the past 13 for Wyoming jade; total sales were approximately 
$20,000, with the price of light green ranging from $10 to $15 per 
pound and darkgreen and black from $5 to $10 per pound. 

A large deposit of black jade was found at Kortes Dam, Wyo. A 
siilgle piece weighing 1,500 pounds was taken out. A newly discovered 
field at Daniel, Wyo., is reported to be of poor quality. 

The American Jade Co., Denver, Colo., reportedly spent over 
$50,000 developing its jade deposit in the Sweetwater River area, 
Wyoming. 

A new deposit of nephrite jade was discovered on Lewis Hill, 2 
miles north of Porterville, Tulare County, Calif.; 1 ton was mined, 
with several more tons in sight. The jade is reported to vary in color 
from medium to dark green, with excellent translucency. Operators 
of the mine are Frank Janolco and F. V. Alston, Porterville. 

Some nephrite jade was produced from the Monterey County, 
Calif., locality, chiefly by amateur collectors. 

In November 1949 a deposit of jadeite jade was found on Clear 
Creek, San Benito County, Calif., by the late L. Ph. Bolander, K. J. 
Fritsch, and Buck Bleifus. The jadeite mined thus far has been dark 
green and not of gem quality. Considerable interest is being mani
fested in this deposit because it represents the first discovery of jadeite 
jade in the Western Hemisphere other than worked pieces in the 
tombs of ancient civilizations in Central America. 

The Havenstrite Mining Co. (formerly Arctic Circle Exploration 
Co.) mined no jade in the Kobuk area, northwestern Alaska, during 
1949, and reports no known mining by any other organization or 
individual in the Territory. 

Turquoise.-Production of turquoise in the Southwest appears to be 
steadily dimii:rishing. The Southwest Gem & Jewelry Co. mined 75 
to 100 pounds at its Cerebrat ranch, Arizona, property. There was 
no production reported from New Mexico during the year. Some 
turquoise is mined in Lander County, Nev. 

Diamond,___.:.In October 1948 mining operations in the well-known 
diamond-bearing kimberlite pipes near Murfreesboro, Ark., were 
started once again, after a shut-down of many years, by a diamond 
corporation headed by Glenn L. Martin. Milling was carried on in a 
washing and recovery mill having a capacity of 1,000 tons a day. 
Surface-mining methods were used. After 120 thousand tons of var
ious surface ores had been mined from numerous localities in the 60 
acres showing peridotite, the enterprise was closed as of September 
1949. 

The company obtained approximately 840 diamonds, the largest a 
stone of 4~ carats. Ninety percent of the stones recovered were 
small industrials from one-tenth to 1 carat in size. Total diamonds 
produced weighed 246.15 carats. The indicated yield of the ground 
treated is 0.16 carat per 100 loads (16 cubic feet), compared with 24 
carats per 100 loads for the Premier mine in South Africa. The 
production consisted of 10 percent very imperfect distorted pieces of 
mixed color, 5 percent seconds of dark-brown tint, 20 percent small-
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size mixed industrials, and 65 percent crushing boart. The appraised 
valuation was $984.60. 

A 3.93-carat diamond was found near Peru, Miami County, Ind., 
in 1949. 

Other Gem Stones.-Utah reported that about the normal amount 
(300 pounds) of variscite was produced, mostly from the Clay Canyon 
deposit. 

Scott's Rose Quartz Co. mined about 100 pounds of rose quartz in 
South D_akota. The Bumpus quarry, Albany, Maine, reopened and 
produced about 50 tons of rose quartz, much of good color, including 

. a single piece weighing 2,000 pounds. 
Some transparent light-yellow labradorite was produced in Utah, 

probably not over 25 pounds in all. 
No sapphires were produced at the Yogo sapphire mine, Montana. 

The mine has been taken over by a new company, the Yogo Sapphire 
Mining Co. It is reported that the mine will be reopened and worked 
during 1950. 

Arkansas continued to produce some quartz crystals. 
A number of good crystals of green tourmaline were produced· in 

the Pala District, San Diego County, Calif., some of which were cut 
into stones of over 1 carat. Some golden and pale-pink beryl and a 
very small amount of kunzite were also produced . 

. ·A very fine gem-quality green beryl crystal, weighing 14~ ounces, 
was found in Riverside County, Calif. The exact locality has been 
withheld pending further exploration by the discoverers. 

Other gem stones produced in small amounts in 1949 in the United 
States follow: Beryl, Mt. Antero, Colo.; amblygonite, beryl, and 
spodumene, Maine; idocrase. ("californite"), Siskiyou County, Calif.; 
and topaz, Texas and U_tah. 

CANADIAN GEM STONES 
Againin 1949 Canada produced very little in theway of gem stones. 

A few tons each of sodalite, peristerite, amazonite, and labradorite 
find their way each year to dealers in Canada and the United States. 
The annual value of Canada's gem-stone production probably does 
not exceed a few hundred dollars. 

IMPORTS 2 

Imports of gem stones, exclusive of industrial diamonds, in 1949, 
as reported by the United States Department of Commerce, totaled 
$84,185,631, about 27 percent less than in 1948. Of the total, 
diamonds comprised 83 percent. 

• Figures on imports and exports compiled by M. B. Price and E. D. Page, oftbe Bureau of Mines, from 
records of the U. S. Department of Com!!lerce, 
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Precious and semiprecious stones (exclusive of industrial diamonds) imported 
for consumption in the United States, 1948-49 

[U. S. Department of Commerce] 

1948 

. Commodity 
Carats Value 

Diamonds~-
Rough or uncut (suita)lle -for cutting. into gem 

stones),. duty·free ...... -,-------"--------------- 1 . 1909,871 I $44, 40(), 481 
Cut' but unset, suitable for jewelry, dutiable"-"··'' t 388,499 

Emeralds: 
Rough or uncut, duty-free ______________ ,_________ 4, 937 
eut:but not set, dutiable.c-"-------c------------ 11, 213· 

Pearls and parts, not strung·or set, dutiable: 
NaturaL--------- __ ------------------------------ ------------Cultured or c,ultivated ___________________________ ----------"-

Other preCious and semiprecious stones: . 
Rough or uncut, duty-free ______ , _________________ ------------
Cut but not set, dutiable ___________________ , _____ ------------
Imitation, except opaque, dutiable: 

Not cut or faceted ____________________________ ------------
Cut or faceted: 

Synthetic.----"-------'-·---'------------ ------------
Other __ ----------- .. _____ ._ .. ______ . _____ ---------- __ 

Imitation; opaque, including imitation pearls, 
dutiable .... -~------------. ____ ----------------- ------------ . 

Marcasite, dutiable: 
ReaL"_: __ " ______ .----"_ ..... ___ ..... _ .. -.--.. :.. . .... -__ ... -
Imitation .. __ -------- _______________________________________ _ 

56,244,934 

28,054 
286,565 

772,763 
748,302 

258,553 
3, 160,778 

53,133 

777,224 
8, 904,941 

59,610 

I 225.'638 
19,055 

1949 

Carats 

{i51, 15() 
335,487 

80,231 
13,723 

------------
------------
------------
------------
-------------
.------------
------------
------------
------------
------------

Value 

$28, 299, 799 
41,427,718 

226,233. 
284,578 

532,310 
1, 733,698 

208,124 
2, ()45, 476 

36,090 

680,428 
8, 495,151 

37,819 

170,405 
7,802 

---'--1----1 
Total._-----------------·"·----- ___ ---"-_______ __ __ _ ____ ___ 1115, 94(), 031 84,185,631 

.. . . . 

t"Revised figure. 

DIAMOND 

World production· of diamonds was about 36 percent greater: in 
1949 than in 1948. Output for the Union of South Africa was approxi
mately the same. The large increase came from the Belgian Congo, 
where production increased from a little less thari 6,000,000 carats to 
over 9,600,000 carats. Tanganyika continued to show a steady rise. 

Sales ofrough by the principal distributors (Diamond Trading Co. 
for gem diamonds and Industrial Distributors (1946), Ltd., for 
industrial diamonds) were £28,446,000 for 1949 as compared with a 
little over £38,000,000 in 1948. 

Cutting.-The number of employed cutters fluctuated throughout 
1949 with the course of business, and there was considerable unem
ployment. The cost of cutting in the United States continues sub
stantially higher than in other diamond-cutting centers of the world. 
Half the cutters are Belgians. Conditions in theN etherlands' cutting 
industry were fairly satisfactory, with about 1,500 to 1,600 workers 
employed. The Israel diamond-cutting industry was beset by many 
problems, chiefly lack of supply of rough from the Diamond Syndicate. 
Cutting in Germany caused other diamond-cutting centers consider
able difficulty. An effort is being made to revive the diamond
cutting industry in Cuba. 

Imports.-Imports of gem-grade diamonds into the United States 
decreased from $100,645,415 (revised figure) in 1948 to $69,727,517 
in 1949, a decrease of 31 percent. The dollar value of both rough and 
cut decreased, 'as did the quantity of both. Belgium furnished 4 7 
percent (value) of the cut in 1949. 
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Diamonds (exclusive of industrial diamonds) imported for consumption in -the 
United Statljls, 1948-:-49, by countries; 

' · [U. S. Depafpneiit of COII!merce] 

Rough or uncrit Ciit but miset 

Countcy. ·Value. i :.<Value 
Carats Carats:· 1.,...,-,-,.,........,,,.,.,_....:....,.~....._.;.:.. 

TotAl --·..;.•;+.-- . ~,'f.O;tal "r .~.j\.t_~a,ge 

Total1948 .• "-··"·-----' 1909,871 144;400,481 . I 48. 80 I 388, 499_ I 56,.2441 934 11¥.77 

1 Revised figure. 
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World Production.-O:fficial figures on diamond production are not 
available for all countries, but the figures in the accompanying table 
are believed to be reasonably accurate as they have been compiled 
from Government reports, information supplied by officials of pro
ducing companies, and other authoritative sources. World produc'
tion (gems and industrials) is estimated to have been 13,635,000 
carats (3.01 short tons), which compares with 10,047,000 carats 
(2.21 short tons) for 1948, an increase for 1949 over 1948 of 36 percent. 

·Belgian Congo was the leading producer by weight but not by value 
since only about 7 percent of the Belgian Congo production is of gem 
quality. South Africa, on the other hand, although producing much 
les~ by weight led in terms of value. . . · · 

Industrial Diamonds.-,-Sales of industrial diamonds in 1949 were 
very large, although considerably less. than in 1948. Total sales 
in 1949 .. by Industrial Distribvtors (1946), Ltd., the industrial
dia.PJ.ond sales organization for the DeBeers group, were valued at 
£8,469,811. The United States purchased a large percentage of the 
total quantity, both for private industry and for the National 
Stockpile. 

World production of diamonds, by countries, 1946-49, in metric carats 

[Including industrial diamonds] 

Country 1946 1947 1948 1949 

Africa: Angola _____________________________________________ 806,961 799,210 795,509 769,981 
Belgian Congo _____________________________________ 6. 033,452 5, 474,469 5, 824,567 9, 649,896 
French Equatorial Africa __________________________ 87,381 107,076 118,800 123,000 
French West Africa ________________________________ 51,834 53,749 77,970 94,996 
Gold Coast__------ ________ -- ________ ---- __ -------_ I 653, 196 I 852,493 2 850,000 432,530 
Sierra Leone _______________ --------- _________ ------ 559,229 605,554 465,518 494, 119 
South-West Africa. ___________ ------ _______________ 163,611 179,554 200,691 280,134 Tanganyika __________________ : _____________________ 119,446 92,229 148,169 191,787 

Union of South Africa: 
Lode __________ ------------------_-_------------ 1, 025,019 918,042 2 930,000 964,266 
AlluviaL .. ______ ... -.. _--.-.- ... -.-.---.... -.-- 256,768 3 286,692 '3 270,000 • 289, 75f 

Total Union of South Africa._--------------- 1, 281,787 1, 204, 734 2 1, 200,000 1, 254,022 Brazil (estimated) ___ c ___________________ ---- __________ 325,000 275,000 250,000 250,000 
British Guiana. ____ ---------- __ --· ____________________ 30,958 24,669 36,562 34,790 Venezuela ______________________________________________ 20,912 61,634 75,513 56,362 
Other countries (estimated)---------------------------- 1, 600 3,500 3,500 3,000 

Grand totaL ______ ------ _________ ------------ ____ 10, 135,000 9, 734,000 10,047,000 13,635,000 

I Exports. 
• Estimated. 
• Includes an estimate of 100,000 carats for State Mines of Namaqualand. 

The use of diamond drills for exploring and breaking ore is expand
ing, and the use of diamond-impregnated wheels is increasing. The 
only significant new use of industrial diamonds is for drilling in oil 
fields. Bits up to 12 inches in diameter have been used, although 
the common sizes are 6- and 8-inch. These bits are being used not 
for core recovery but for "making hole." 

Figure 1 shows the increase in the quantity of industrial diamonds 
imported into the United States in the past 27 years, as contrasted 
with the price per carat. 
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FIGUB:I!l L-United States imports and average price per carat of industrial diamonds, 1923-49. 

Industrial diamonds (glaziers', engravers', and IlliD.ers') imported for consumption 
in the United States, 1945-49 · 

[U. s. Department of Commerce] 
-

Value Value 
Year Carats Year Carats 

Total Average Total· Average 

1MlL------- 10,733,411 $12, 823, 962 $1.19 1948-'---------- 10,421,201 $32, 581, 385 ,- $3.13 1946 _________ 
4,625, 282 14,297,536 3.09 194.9. ________ _._ 6, 261,689. 17,339,219 2. 77 1947 _________ 3, 999,119 13,312,668 3.33 

• Revised figures. 
RUBY; SAPPHIRE, AND EMERALD_ 

The precious stones,· other than diamond,, cpntinued to increasb in 
price owing to short supply of newly mined stones of fine quality. · 

A 2-ounce particolOrea sapphire was reported found along the_ bed 
of a gully near Tomahawk Creek, Central Qu_eensland, Australia, a 
locality :where gems had not been preyi()JI!!ly ]mowD. to exist. - . 

A s~r sapphire was found in a mirie in the Ratnapura' District, 
Ceylon:, weighing nearly one-half pound. It is believed that- two 
stones of about 400 carats each can be cut from it. 

Mining has been resumed at the famous Chivor-Somondoco mines 
in Co~ombia according to r~ports. . The old "terrace" \ype of min!zlg 
has given way to conventional underground methods. Production 
for 1949 was reported to be 91,656 carats compared with 82,370 carats 
for 1948.4 

The emerald mines at Muzo, Colombia, have been closed by the 
Banco de la Republica, after operating for the year at a. considerable 
loss. 

Emeralds were mined in India, at Kaliguman, a small village in the 
Udaipur district in the State of Rajasthan. A small proportion of 
the production reportedly yielded stones of :fine quality. Production 
of all qualities for 1948--49 was approximately 15,000 carats. 

South Africa and Brazil continue to produce a few emeralds. 

• Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 1, January 1950, pp. 21h'l8. 
t Bureau of Mines, Mineral Trade Notes:_ Vol. 31, No. 1, July 1950, pp. 31-32. 
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Ceylon produces not only ruby and sapphire but also alexandrite, 
cat's-eye, and a variety of less valuable gem stones. Most of these 
are: recovered· from gravels by placer mining. An estimated half 
million dollars' worth of gems is produced each year. 

LESSER GEMS 

The Australian opal-minipg industry continues at a low ebb. Only 
abo~t 100 miners are active. The once famous black-opal fields at 
Lightning Ridge, NewSouth Wales, are almost exhausted.· 

Brazil continued to' produce a large caratage of the lesser gems, 
priP.cipally amethyst,. aquamarine, citrine quartz, and topaz. 

TECHNOLOGY 

.. Synthetic r~tile, (titania). was made .in quantity by the Linde Air 
Products Co. and the National Lead Co. .The material is grown in 
boules by a modification of the well-known V erneuil technique. No 
completely colorless material has been made, the nearest to this being 
tinged with yellow. Other shades such as red, blue, green, brown, 
and yellow have also been made. The refractive index of synthetic 
rutile is considerably higher than diamond, ·while its dispersion is 
approximately three times that of diamond. 

Several experiments were reported in which the color of topaz, 
sapphire, and other gems was changed py exposure to radium radia
tion. The turning of yellow diamonds green and colorless quartz 
purple by bombardm~nt i~ a cyclotrop. was also reported. 

Education and Laboratories.~The Gem Trade Laboratory of New 
.York.«:lonsolidated with the Gemological Institute of America, the 
'new 'I,ab~ratory to be. ~o'wn as .the,Gm:n Trade Laboratory of the 
Oem()logical Institute of America, 5 East Forty-seventh Street, New 
Yor;k,.N. Y. ·. C, . . , 

The Diamond Research Laboratory of Johannesburg, Union of 
South Africa, .was established recently by the leading diamond com
P&nies of the world for two purposes: (1) 'To assist the mining com
'panies in problems concerning their extraction processes and in in
vestigations leading to increased output and reduced cost and (2) to 
a.ct as a research and service center for all who use diamonds in any 
form. 
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Gem Stones 
By W. F. Foshag/ George Switzer/ and H. P. Chandler 

+ 
GENERAL 

DOMESTIC PRODUCTION 

THE United States continues to be an unimportant factor in world 
gem production. Although a wide variety of gems is produced in 
small amount, gem mining probably will continue to be a minor 

mining industry. 
· There are no large gem-mining companies in the United States. A 

few small companies have been organized from time to time to work 
certain deposits, such as jade, turquoise, sapphire, and tourmaline. 
Some professional lapidary shops employ a few miners. Most gem
stone production results from the efforts of. thousands of amateur 
lapidaries ("rockhounds"), who spend their vacations and week ends 
searching for materials suitable for cutting and polishing. Chief 
objects of their search are such varieties of quartz as agate, jasper, 
and petrified wood. Much of what they collect is sold or exchanged 
to mineral dealers, local jewelers, or roadside curio shops, particularly 
in the Southwestern, Western, and Northwestern States. The hobby 
of lapidary work and gem and mineral collecting has grown phenome
nally in the past 15 years. No reliable figures are available as to the 
number of persons engaged in this hobby, but the best estimates range 
from at least 200,000 to a million or more. 

Since only a small percentage is mined by companies on a commer
cial scale, no statistics have been compiled as to the value of the 
domestic output of gem stones. In the rough, it may approximate 
$400,000 to $500,000. 

The many forms of quartz, chiefly the cryptocrystalline varieties, 
led the field, with kunzite (pink spodumene) second, jade third, and 
turquoise fourth. Of the producing States, California, Texas, Oregon, 
Washington, and Wyoming were the leaders. 

Agate.-Agate production, ~eluding all other varieties of chalced
ony, continues to increase as interest grows in the lapidary hobby. 

Greatest production in 1950 appears to have been from the Alpine
Big Bend area, Texas, where agates were recovered having a value 
variously estimated at $10,000 to $50,000. 

Another relatively large producing area was Deming, N.Mex., with 
an estimated production of 30 tons, of which not more than 3 tons 
was of good quality. 

Large quantit~es of agate were also fo~nd in 9alifornia, Oregon, and 
Washington, with small.e~ amounts. m An~o~a, Montana, a~d 
Wyoming. Small quantities of various varieties of chalcedomc 
quartz, such as petrified wood and jasper, were collected in almost 
every other State. 

t Smithsonian Institution; COliBUltlng mineralogist to Bureau of Mines. 
549 
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Kunzite.-Kunzite, the pink gem variety of spodumene, figured in 
the gem-production picture owing to the discovery of a pocket con
taining 280 pounds of rough kunzite crystals in the San Pedro mine, 
Pala district, San Diego County, Calif. This is the first discovery of 
a large quantity of this gem in many years. The value of the find 
was estimated at $20,000 to $30,000. The largest crystal fragment, 
containing a large proportion of gem material, weighed 5 pounds. 
The material is reported to be of good quality but rather pale. 

Jade.-The Wyoming jade (nephrite) industry is reported to be 
decreasing rapidly. The deposits of good green jade are nearly ex
hausted, with a 1950 production of not over 200 pounds. Prices for 
good-quality green have increased to as high as $30 per pound. Black 
jade is still plentiful at $2.00 to $5.00 per pound. Approximately 
1,500 pounds of the black variety were sold in 1950, but a market is 
hard to find. · Some black jade has been used as a substitute for black 
onyx; but, because it is harder to saw and polish, lapidaries prefer the 
onyx. 

In California about 700 pounds of nephrite jade, valued at $700, 
was produced at Porterville. Smaller amounts were picked up by 
collectors at other localities, chiefly in Monterey County. 

The jadeite jade deposit discovered in San Benito County, Calif., 
in 1949 has been visited by many collectors but has not been exploited 
commercially because of its poor color. Other finds of jadeite have 
been reported in Mendocino County, but so far no good gem material 
has been reported. 

No production of nephrite jade was reported for the year from the 
Kobuk area, northwestern Alaska. 

Turquoise.-Turquoise production in the Southwest continues to 
diminish. No output was reported from the Cerrillos mine in New 
Mexico. Some turquoise was mined by the Nevada Turquoise Co. 
near Battle Mountain, Nev., and the open-pit Castle Dome (copper) 
mine near Miami, Ariz., produced a small amount of turquoise of good 
quality. · 

Other Gem Stones.-No diamonds were produced from the Arkansas 
diamond mines in 1950, although the newly organized American 
Diamond Mining Co. indicated the possibility of renewing operations 
there. 

The South Dakota inspector of mines reports 68.5 tons of rose 
quartz produced in that State in 1950 for ornamental and monumen
tal purposes. Scott's Rose Quartz Co., Custer, S. Dak., mined no 
gem rose quartz in 1950, but produced 7Ya tons, valued at $506.50, for 
ornamental purposes. 

A small quantity of rock-crystal quartz from Arkansas and about 
500 pounds of asteria ted quartz from the Springfield, N. H. area were 
sold for gem use. 

Some quartz colored blue by chrysocolla was produced from various 
lo?alities in .the. Sou.thwest, especially at the Inspiration (copper) 
rome near Miami, Anz. 

No sa~phires were produced at the Y ogo Sapphire mine, Montana. 
An e.strmated $5,000 worth of colorless to pale-blue topaz was pro

duced .m Mason County, Tex., mostly by local collectors for private 
collectiOns. 
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A small amount of peridot from near Deming, N. Mex., was sold. 
This material is reported to be abundant but will only cut 4- to 8-point 
stones. Peridot in small quantity was also found on the San Carlos 
Indian Reservation and sold by the Indians in small lots. . 

Some pyrope garnet was produced near Fort Defiance, Ariz., and 
sold by the Indians. 

CONSUMPTION AND USES 

For the first 6 months of the year jewelry sales were slow. The 
general attitude among retailers was one of depression but not panicky 
concern, for the early months of every year are traditionally dull in 
the jewelry stores. Diamonds were particularly slow, principally in 
higher-valued pieces, because of the anticipated reduction of the jew
elry excise tax from 20 percent to 10 percent. The outbreak of the 
Korean War, however, killed any possibility of a tax reduction and 
had a strong effect on the sale of diamonds, for there was now nothing 
to be gained by further {>Ostponement of purchases. Actually, con
sumers saw higher prices m the immediate future because of inflation
ary influences, higher wages among diamond cutters, and greater 
demand. These factprs, plus an increase in the marriage rate, caused 
a strong diamond market during the last 6 months of the year. 

As usual, the United States again in 1950 was the principal world 
market for diamonds. There was substantial purchasing of diamonds 
as investments in several troubled areas of the world and considerable 
evidence of such type of purchasing of fine-quality diamonds in Amer
ica during 1950. 

The iewelers' Christmas business was good. It gained over 1949 
and sufficed to raise the year's volume for the jewelry industry to 
$1,140,000,000 compared with $1,055,000,000 in 1949, a gain of 8 
percent. 

Fashions in Jewels.-Fasbions in gems showed relatively little basic 
change during 1950. Jewelry was light, flexible, and mobile. De
signed on the theory that diamonds in motion look bigger than dia
monds in repose, mountings were made to move loosely. 

In mountings, curved lines were the most popular, but with fewer 
naturalistic flowers and abstract objects. In forms of diamond jew
elry, the necklace remained the most important single piece. Earrings 
changed from the long pendant type to large button clusters on the 
lobe. Diamond wrist watches became increasingly popular. 

The cluster, a large center stone surrounded by one or more rows 
of stones of matched sizes, was the outstanding motif in 1950, ~spe
cially in diamonds. The cluster mountings might be marquise, square, · 
oval, or round. Most popular usage of these clusters was in dinner 
rings. 

Toward the end of the year the metal restrictions imposed or on the 
horizon made new designs uncertain. Gold was being used exten
sively owing to the shortage of platinum. 

More fancy-cut diamonds were used than since the 1920's. Such 
shapes as pentagon, kite, trape~e, triangle, and half;-moon ":"ere used 
extensively. The b~k of the diamond J.evy-elry sold m Amenca, how
ever is mounted with the standard brilliant, the emerald cut, and 
occa~ionally the marquise and baguette. 
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IMPORTS 2 

Imports of gem stones, exclusive of industrial diamonds, in 1950, 
as reported by the United States Department of Commerce, totaled 
$119,641,457, an increase of 42 percent over 1949. 

, TABLE I.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1949-50 

[U, S. Department of Commerce] 

1949 

Commodity 
Carats Value 

Diamonds: 
Rough or uncut (suitable for cutting into gem 

stones), duty-free_________________________________ 1633,731 1$28,246,634 
Cut but unset, suitable for jewelry, dutiable.______ 335,487 41,427,718 

Emeralds: 
Rough or uncut, duty-free__________________________ 80,231 
Cut but not set, dutiable___________________________ 13,723 

226,233 
284,578 

Pearls and parts, not strung or set, dutiable: 
NaturaL .•••. -------------------------------------- .. ---------- 532,310 
Cultured or cultivated.---------------------------- ------------ 1, 733,698 

Other precious and semiprecious stones: 
Rough or uncut, duty-free __________________________ -------'----- 208,124 
Cut but not set, dutiable ___________________________ ------------ 2, 045,476 
Imitation, except opaque, dutiable: 

Not cut or faceted .. ---------------------------------------
Cut or faceted: 

36,090 

Synthetic.--------------------------------- ------------ 680, ~ 
Other_------------------------------------- ------------ 8, 495,151 

Imitation, opaque, including imitation pearls, 
dutiable ________________ -------------------------- _______ ----. 

Marcasites, dutiable: 
ReaL_--------------------------------------------- _______ ----- 170,405 

Im:::~~~~~~~:~~~:~::~:::~:::~:::::::::~:~:::::~::: ::::::::::~: 1184,13::::: 

37,819 

1 Revised figure. 

TECHNOLOGY 

1950 

Carats Value 

819,083 $«, 77 5, 769 
492,671 58,524,902 

12,142 7, 991 
9,706 237,446 

~-----------
410,970 

------------ 3,192, 334 

------------ 324,089 
------------ 2,429, 992 

------------ 19,088 

------------ 811,372 
------------ 8, 752,863 

------------ 14,854 

------------ 136.768 
------------ 3,019 

------------ 119, 641, 457 

Additional experiments in the artificial coloration of diamonds in a 
cyclotron were carried out during the year.3 Color changes noted 
were usually from pale brown to green, white to bluish green, and yel
low to yellow green. Occasional changes from yellow to golden brown 
were observed. The induced color appears to be permanent but is 
only present as a surface skin. No permanent induced radioactivity 
was observed. Diamonds subjected to neutron bombardment in an 
atomic pile were said to have been quickly blackened after first passing 
through an intermediate green color. 

Research on diamonds was carried out by the Diamond Research 
Laboratory of Johannesburg, Union of South Africa, sponsored and 
supported by the Industial Distributors (1946), Ltd. 

2 Figures on Imports and exports compiled by M. B. Price and:E. D. Page,. of the Bureau of Mines from 
records of the U. 8. Department of Commerce. ' 

• Gems and Gemology, Summer 1950, p. 295, and Spring 1951, p, 3. 
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DIAMONDS 
The year 1950 was a record-breaking one in the diamond industry. 

Sales of diamonds effected through the Central Selling Organization 
on behalf of South African and other producers set a new record, as 
follows: Gem diamonds £38,357,698, industrial diamonds £12,609,343, 
total £50,967,041. The previous record was a total of £38,000,000 
established in 1948. Whereas the quantity of diamonds sold in 1950 
was approximately the same as the quantity sold in 1948, the proceeds 
realized in sterling in 1950 exceeded by nearly £13,000,000 (34 percent) 
the sterling proceeds in 1948. This increase was due to devaluation 
of the pound sterling in terms of the dollar in September 1949. 

A new record was also set for world production of diamonds in 1950, 
with a total of 15,300,000 carats, compared with 14,175,000 carats 
in 1949. 

Cutting.-The strong demand for gem diamonds in 1950 tended to 
alleviate somewhat the unemployment situation in the cutting centers. 
Both the Diamond Manufacturers Association and the World Fed
eration of Diamond Workers passed resolutions at their annual con- · 
ventions in Amsterdam urging uniform working conditions and hours 
throughout the industry. 

Belgium continues U> be the largest cutting center, followed by 
Germany, Netherlands, Israel, and the United States. Smaller cut
ting centers are well-established in South Africa, England, and Puerto 
Rico. Efforts to revive the Cuban diamond-cutting industry failed. 
In the United States there are about 300 diamond-cutting establish
ments, employing approximately 1,500 workers. High cutting costs 
in the United States, compared to other cutting centers, foreign 
currency manipulation, and other difficulties were only P,artly offset 
by greater efficiency and finer categories of cutting in the American 
industry. 

Imports.-lmports of gem-grade diamonds into the United States 
amounted to $103,300,671 in 1950 compared to $69,674,352 in 1949, 
an increase of 48 percent. Percentagewise, rough or uncut stones 
showed the greatest increase in total value. Belgium furnished 50 
percent (value) of the cut in 1950. 

TABLE 2.-Diamonds (exclusive of industrial diamonds) imported for con· 
sumption in the United States, 1949-50, by countries . 

[U, S. Department of Commerce] 

Rough or uncut Cut but unset 

Country Value Value 
Carats 1---...---1 Carats 1----,------

Total AVIl!'age Total Average 

Al'ge!ltin& •• ----~---~~~------------·------ -------- ------------ _____ $_____ 3 · $1,009 $336.33 
Belgian Congo____________________________ 3•100 $6.096 1. 97 -169-189 --i9-681-847 ----123~oi 
Belgium-Luxembourg _____________________ -1----315 ----1--Tm ----,-33~44 4: 679 ' 61s:265 131.49 
Bnu:ll------------------------------------- 12, 1 U '464 26 82 30 3,011 100.37 
British Guiana ••• ------------------------ 24 6, ' 38 5 303 139. M 

§~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~ ~ 7::~ !~ 
1 Revised figure. 

232294-53-----86 
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TABLE 2.-Diamonds (exclusive of industrial diamonds) imported for con
sumptio:J?. in the United States, 1949-50, by countries-Continued 

[U. S. Department of Commerce) 

Rough or uncut Cut but unset 

Country Value Value 
Carats 1------.----1 Carats 1------,-----

Total Average Total Average 

1949-Continued 
Czechoslovakia ___________________________ -------- ------------ ---------- 44 $4,357 $99.02 
Denmark _________________________________ -------- ------------ ---------- 139 11.300 81.29 
France .•. --------------------------------- -------- ------------ ---------- 2, 843 355,899 125.18 
French Morocco __________________________ -------- ------------ ---------- 63 15,.091 239.54 
Germany--------------------------------- ____________________ ---------- 3, 528 283,903 80.47 
Gold Coast------------------------------- 6, 947 $81,936 $11.79 -------- ------------ ----------
Hong Kong _______________________________ ------------------------------ 75 41,172 548.96 
Iran. ______ ------------------- .... ________________ ---------- .. ------ ____ 996 82, 039 82. 37 
Israel----------------------------------- __ ----- ______ --------- ---------- 70, 485 5, 402, 074 76. 64 
Italy------------- __ ---------- ... __________ -------- ------------ ---------- 27 134, 933 4, 997. 52 
Lebanon __________________________________ -------- ------------ ---------- 103 13,829 134.26 
Liberia._-------------------------_ .. _____ 60 2, 500 41. 67 ____ . _ .. -------- _ .. __________ _ 
Netherlands ______________________________________ ----------- _ ---------- 24,789 3, 202,227 129. 18 
Netherlands Antilles______________________ 11 3, 534 321.27 15 3, 689 245.93 
Switzerland. ______________________________ -------- ------------ ---------- 14,465 1, 932,944 133; 63 
Tha!land ..... ---------------------------- _____ . __ ------------ ----- ____ . 1, 142 251, 155 219. 93 
Union of South Africa.------------------- 1 580,376 1 26,911,452 1 46.37 39, 644 8, 404,959 212.01 
U.S. S. R-------------------------------- ________ ---------------------- 8,663 539.412 62.27 
United Kingdom------------------------- 1, 708 118,838 69.58 3, 771 449,356 119.16 
Venezuela.-------------------------------- 1 28,973 1 704,015 1 24.30 159 17,155 107.89 

Total1949. ------------------------- 1 633,731 1 28,246,634 1 44. 57 335,487 41,427,718 
=====i===,i=======i~=== 

123.49 

1950 
Argentina--------------------------------- -------- ------------ __________ 109 11,847 108.69 

~~~~''t;,;g;;============================ -----400 ------~~=os9 -----27=65 ------~~ -------~:~ ----~~~~: 
Belgium-Luxembourg_____________________ 1, 631 85,283 52.29 257,942 29,115,318 112.88 
BraziL .. --------------------------------- 43,043 955,922 22,21 2,125 190, 562 89.68 
British Guiana___________________________ 821 25,078 30.55 1 148 148.00 
British West Africa, n. e. s---------------- 15,274 349,455 22.88 ________ ------------ ----------
Canada _________ : ___ --------------------- 1,415 6,413 4.53 657 98,343 149.68 

g~r~~~~::::::::::::::::::::::::::::::::: :::::::: :::::::::::: :::::::::: i~ ~~:Hi ~!~: ~! 
France_, __________________________________ ------------------------------ 4,497 517,574 115.09 
French Equatorial Africa_________________ 215 14,009 65.16 -------- ------------ ----------
French Morocco ________________ c. ________ -------- ------------ ---------- 156 14,779 94.74 
Germany--------------------------------- 3 41 13.67 7, 317 603,797 82.52 

!~~fff:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~ 3] ~; ffi ~~: ~ 
IsraeL____________________________________ 98 5, 938 60. 59 86,192 6, 834,363 79.29 

f!~~~~=::::::::::::::::::::::::::::::::: :::::::: :::::::::::: :::::::::: 21? 37. m h1:~ 
N~h~erl!'nds______________________________ 480 13,932 • 29.03 44,978 4, 845,140 107.72 

~o:t~~~::.i:sia====::::::_:::::::::::::=:: :=:::==: ============ ========== ~g 1t ~ :: ~~ 
So~t ern-Southeastern As1a, n. e. •------- -------- ------------ ---------- 75 4,621 61.61 

~'h~~~:~r~--=======.==============~======== ======== ============ ========== 3
' ;n 7~~: 1~~ m: ~~ Un~onofSouthAfrwa ____________________ 703,520 41,956,932 59.64 74,476 14,313,316 192.19 

u .. s. R:-------------------------------- -------- ------------ ---------- 3,919 190,000 48.48 
United K!Dgdom •• ----------------------- 9, 349 380,338 40. 68 5, 448 776 009 142.44 
Venezuela________________________________ 42,834 971,369 22.68 ________________ : ___ ----------

Total1950 __________________________ 819,083 44,775,769 54. 67 492, 671 58, 524, 902 118.79 

• Revised flgnre. 
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World Production.-Official figures on diamond production are not 
available for all countries, but the figures in the accompanying table 
are believed to be reasonably accurate, as they have been compiled 
from Government reports, information supplied by officials. of pro
ducing companies, and other authoritative sources. Wo:Hd produc
tion (gems and industrials) is estimated .to have been 151300,000 
metric carats, which compares with 14,175,000 (revised figure) carats 
for 1949, an increase of 8 percent. 

Belgian Congo is the leading producer by weight, but only about 
5 percent of the Belgian Congo production is of gem quality. South 
Africa, although producing much less by weight, leads in value owing 
to the high percentage of gem stones. 

TABLE 3.-World production of diamonds, 1947-50, by countries, in metric carats 

[Including Industrial Dhmonds] 

Country 1947 

Africa: 

~~cOOio~:::::::::::::::::::::::::::::::: 5, m: ~ 
French Equatorial Africa...................... 107,076 
French West Africa............................ 53,749 
Gold Co!Yit..................................... • 852,493 
Sierra Leone ..........•. c...................... 505,554 
South-West Africa............................. 179,554 

1948 

795,509 
5,824,567 
1118,300 

77,970 
1850,000 

465,518 
200,691 

1949 1950 

769,981 538 867 
9{649,896 10,147,471 

122,928 111,460 
94,996 126,346 

I I 972,976 1950,000 
494,119 655,474 
280,134 488,422 

Ta.nga.nyika.................... ..•. ............. 92, 229 
Union of South Africa: l==='==l===='==l=======l==='== 

148,169 191,787 195,274 

Lode....................................... 918,042 
AlluviaL................................... 4 286,692 

1-------1---~--·1----~--1--~~ 

1930,000 964,266 1, 516,194 
14 270,000 4 289,756 4 231,674 

Total Union of South Africa.............. 1,204, 734 
BrBZIII............................................. 275,000 
British Ou!Bua..................................... 24,669 
Venezuela •...... ----------------------------------- 61,634 

11,200,000 1,254,022 1, 747,868 
250,000 250,000 200,000 
36,562 34,790 37,462 
75,513 56,362 60,389. 

Other countries~----------------------------------- 3, 500 
1==~==1,===~===1=====~=1====== 

3,500 3,000 3,000 

114, 175, 000 15,300,000 Orand total (round figures).................. 9, 750, 000 10,050,000 

1 Revised figure. 
• Exports. 
• Estimated. 
4 Includes en estimated 100,000 carats for State mines of Nwnaqualend. 

Industrial Diamonds.-Details regarding imports, production, 
sales, and uses of industrial diamonds will be found in the Abrasive 
Materials chapter of this volume. 

OTHER GEM STONES 
The price of most gem stones other th~n diamonds continue~ to 

increase owing to short supply of newly mmed stones of fine quality. 
Again in 1950 Canada produced very little in the way of gem stones. 

A few tons each of sodalite, peristerite, and labradorite are produced 
each year, but the total value probably does not exceed a few hundred 
dollars. , 

Ceylon maintained its out(>ut of important 9-uant~ties of a var?.ety 
of gems, chiefly ruby, sapphire, chrysoberyl (mcludmg alexa.ndr1te), 
topaz, spinel, garnet, zircon, and tourmaline.. ~he Ceylon gems ?O~e 
from the alluvial gravels of the Ratnapura distriCt. The gem-mmmg 
industry is chiefly handled by villagers and minor concerns. Value 
·of the annual production is believed to be about $500,000. 
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Emeralds were mined at the Chivor-Somondoco mines in Colombia. 
Production for 1949 was reported to be 91,656 carats. According to 
latest reports, the famous Muzo, Colombia, mines are still closed. 
Some good-quality emeralds were mined at Kaliguman, India, a small 
village in the Udaipur district, State of Rajasthan. South Mrica 
and Brazil continued to produce a few emeralds. 

Australian gem-sapphire production for 1948 had a reported value 
of £A 6,000.' In September 1948 a 1,958-carat (uncut weight) blue 
sapphire was discovered at Anakie, central Queensland. 

Gem-stone production of Burma for 1949 was as follows: Ruby 100 
carats, sapphire 2,500 carats, spinel12,500 carats, jadeite 2,393 pounds, 
total value approximately $88,500.6 

The Australian opal-mining industry continues at a low ebb. South 
Australia is now the largest producer, with the main fields lying in the 
Stuart Range north of Tarcoola. Only about 100 miners are now 
active, and the value of the annual production averages about 
$200,000.8 

Madagascar gem-stone production for the first half of 1950, chiefly 
tourmaline, beryl, and garnet, was 9,004 grams.7 

In Mozambique the pegmatites in the Alto Ligonho district pro
duced some fine-quality rubellite, morganite, and aquamarine, some 
of which came into the United States. 

The zircon mining and cutting industry of Thailand, which experi
enced a sudden boom inunediately after World War II, is now in a 
depressed condition. Bangkok cutters predict that, if the present 
export volume is not increased soon, it may be impossible to keep the 
industry alive. The zircons are mined in the Provinces of Chantaburi 
and Ubonrajathani, in southeast Thailand along the Thai-Indochina 
border. 

Brazil continued to produce a large caratage of amethyst, aqua
marine, citrine, topaz, and tourmaline and smaller amounts of euclase, 
chrysoberyl, andalusite, and other stones. 

SYNTHETIC GEM STONES 
Corundum and SpineL-The year 1950 witnessed further recapture 

of the Americg.n market by European producers of synthetic corundum 
and. spinel. Chief production IS in Germany, followed by France. 
India and Japan are other foreign producers. 

The Idar-Oberstein district, in the French zone of West Germany 
resumed its. former position of importance as the chief cutting cente; 
for synthetics. Favored by low labor rates and devaluation of cur
rency, most synthetic gems used in the American market are now cut 
in ldar-Oberstein. ~ow~d the end of the year, as large orders piled 
up and European d.ehveries became slower, more business was placed 
in the United States. 

'Bureau or Mlnes, Mlneral Trade Notes: Vol. 30, No.6, June 1950 p 36 
:Bureau or Mineo, Mlneral Trade Notes: Vol. 31, No. 6~_Decemhi!r i950 p 31 

Australian News and rnrormation Bureau, New York: vol. 8, No.4. ' ' · 
' Bure.1u ot Mlnes, Mlneral Trade Notes: Vol. 31, No. 6, December 1950, p, 31. 
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Domestic synthetic corundum and spinel production for the year 
amounted to several million carats. Of this, approximately 70 percent 
was ruby-color synthetic corundum, 20 percent blue spinel, and the 
remainder corundum and spinel of other colors. Most of this material 
was used in educational ring stones, the buff-top, flat-back stones being 
the most popular style. 

Synthetic Rutile (Titania).-During the year public acceptance of 
this relatively new synthetic gem material increased. When first 
introduced, the jewelrY trade did not respond, but as a result of interest 
by the amateur lapidaries and direct-mail sales, public interest has 
been created to a point where the jewelry trade is now beginning to 
accept and promote titania. 

Production has been largely on an experimental basis by the Linde 
Air Products Co. and the National Lead Co. Prices for boules are 
about 50 cents per carat for colorless and 75 cents per carat for colored 
(blue and red). . 

Synthetic Emerald.-This synthetic gem stone continues to be pro
duced only by the Chatham Research Laboratories in San Francisco, 
Calif. Production in 1950 amounted to 50, 000 carats of rough 
crystals, of which less than 10 percent ·was gem quality. No flawless 
stones of over 2 carats were produced. The retail price for top-quality 
synthetic emerald is $120 per carat. 



Gem Stones 
By W. F. Foshag/ George Switzer/ and Robert D. Thomson 

* GENERAL 
DOMESTIC PRODUCTION 

SIN THE PAST, the United States continues to be an unim
portant factor in world gem production. A wide variety of 
gems is produced but in small quantity. Gem mining is, and 

probably will continue to be, a minor industry. 
Most gem-stone production in the United States results from the 

interest of thousands of amateur lapidaries, who pursue their hobby 
with great vigor and spend their vacations and weekends searching 
for materials suitable for cutting and polishing. Much of what they 
collect passes into the hands of numerous small mineral and lapidary 
supply dealers or roadside. curio shops and changes hands through 
sale or exchange. . The many varieties of quartz, such as agate, jasper, 
and petrified wood, are the chief materials produced in this way. 

There are no large gem-mining companies in the United States. 
A few small companies operate certain deposits from time to time, 
such as turquoise, tourmaline, and jade, but they employ only a few 
miners. Since such a small percentage of the total gem production 
is mined on a commercial scale, no reliable statistics of the value of 
the domestic output of gems can be compiled. The value may ap
proximate $400,000 to $500,000. 

The many forms of quartz-chiefly the crypto-crystalline varie
ties-were produced in greatest quantity and value in 1951. Other 
gems produced, but in very much smaller quantity, were jade, kunzite, 
and turquoise, and a number of others in almost insignificant quantity. 
Of the producing States, California, Oregon, Texas, Washington, and 
Wyoming were the leaders. 
· Agate.-As far as could be ascertained, there was no appreciable 

change in agate production (including all varities of chalcedony) 
from that of 1950. 

The Alpine-Big Bend area in Texas was one of the leading produc
ers. A single locality near Alpine was reported to have yielded ap
proximately 6,000 pounds of agate during the year, with an average 
value of 25 cents per pound. 

Production from New Mexico was reported as essentially unchanged 
from the previous year. 

I Smithsonian Institution, consulting mineralogist to Bureau of Mines. 

604 
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Large quantities of agate also were found in California, Oregon, and 
Washington, with smaller quantities in Arizona, Montana, and Wyo
ming. Small quantities of all forms of chalcedonic quartz, such as 
agate, jasper, petrified wood, and chert, were collected in nearly every 
State. A small quantity of chrysoprase was said to have been re-
covered at Porterville, Calif. · 

Kunzite.----:-Renewed mining activity in the Pala district, San Diego 
County, Calif., in the years 1949-51 yielded important quantities of 
kunzite. In the Vandenberg mine pockets were struck m July and 
October 1951 which yielded about 150 pounds of kunzite, of which 
about 10 percent was fine gem quality. The larger of these two 
pockets contained material of exceptionally good color. T~e value of 
this find was estimated at about $16,000. 

Jade.-The available supply of Wyoming nephrite jade continued 
·to diminish. Materialof good color was reportedly selling for $30 to 
$60 per pound. A new find was reported in Shirley Basin, north of 
Medicine Bow, yielding some material of good medium-green color, 
selling at $5 to $10 per pound. . 

In California some jade (nephrite) was found along the coast near 
Monterey, and some jadeite jade was collected at Clear Creek, San 
Benito County. No production was reported from the Porterville 
locality. Reports published in 1951 described the jade deposits in 
Marin, Monterey, and San Benito Counties, Calif/" · 

No production of nephrite jade was reported for the year from the 
Kobuk area, northwestern Alaska. 

Turquoise.-:-Turquoise production continued to decline in the 
Southwest. There was no large-scale activity in any turquoise locali
ties, although undoubtedly small quantities were produced from 
various mines in Nevada, Arizona, and Colorado. 
, Other Gem Stones.-N o diamonds were produced from the Arkansas 
diamond mines in 1951. 

The Barton Mines Corp., North Creek, N.Y., reported a 1951 pro
duetion-<H--00-pennds ef gem-qualitygamet-,-vahted-~t-$-8~ -- - m ...•• -- .•... 

No sapphire was produced in Montana from the Yogo Gulch area. 
The Y ogo Sapphire Mining Corp. was negotiating to buy all the 
properties of the British-owned New Mine Sapphire Syndicate and 
planned to open the mines if negotiations were successful. 

No variscite was produced from the Fairfield, Utah, locality during 
1951 because of litigation. A small quantity was obtained by collec
tors at Grantsville and Lucin, Utah, and a new variscite deposit was 
reported near Snowvil1e, Box Elder County, Utah. 

A number of good-size pieces (s~]e pieces up to several hundred 
carats) of pale-blue topaz were recovered by collectors in Mason 
County, Tex. The Thomas Mountains, Utah, topaz locality was 
visited by many collectors, but no important production resulted. 

I Chesterman, Charles W ., Nephrite In Marin County, Calif.: Callfornle Dlv. of Mines Spec. Rept. 1D-B, 
1951,11 pp. 

Crippen, Richard A.., Jr., Nephrite Jade and A.ssociatad Rocks of the Cape San Martin Region, Monterey 
County, Calif.: Callfornle Div. of Mines Spec. Rept. ID-A. 1951, 14 pp. 

Yoder, H. S. and Chesterman, C. W., Jadeite of San Benito County, Calif.: California Dlv. of Mines 
Spec. Rept. lD-C, 1951, 8 pp. 
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Small quantities of tourmaline and morganite were produced in 
San Diego County, Calif., and some tourmaline and aquamarine in 
the various New England pegmatite localities, chiefly in Maine and 
New Hampshire. 

Rose-quartz production from South Dakota was small. Some of 
the rock-crystal quartz from Arkansas undoubtedly went into the 
gem trade. 

The total value of these miscellaneous gems probably was not more 
than a few hundred dollars. 

CONSUMPTION AND USES 

Business conditions in the jewelry industry remained essentially the 
same as in 1950. In general, sales were slow, particularly in the early 
months of the year, and even the traditional Christmas rush did not 
come up to the expectations of most retailers. Continuation of th~ 
Korean War eliminated any immediate chance of a reduction in the 
20-percent excise tax on jewelry. This, plus continually rising living 
costs, caused a slump in the jewelry industry. 

Again in 1951, the United States was the principal world market for 
diamonds. There was no significant change in the volume of diamonds 
sold by jewelers. Diamond jewelry sales represented about one
quarter of total jewelry sales of the typical dealer in 1951. Most 
jewelers had no trouble in obtaining an adequate supply of diamonds, 
although fine-quality stones in the larger sizes were said to be in short 
supply. 

Fashion in Jewels.-During 1951 women continued to wear a large 
quantity of jewelry of conspicuous sizes. There was a steady rise in 
the production and use of baguette diamonds, as well as other fancy 
cuts, such as the pear and marquise. Large, emerald-cut diamonds 
were the most coveted solitaires, but because of their high price few 
could afford them. · 

Paris jewelry went to no extremes and made no radical departure 
in style. Leaf forms from many trees and shrubs inspired the 
designers. The scale continued large, but forms were light and airy. 

Paris continued to set trends for the world of fashion in 1951, but 
three Italian cities-Rome, Florence, and Milan-also emerged as 
sources of inspiration. Since the Italian jewelry designers sometimes 
come from the ranks of painters, sculptors, and even architects, great 
diversity of artistic creation may be expected from this source. 

IMPORTS s 

Imports of gem stones, exclusive of industrial diamonds, in 1951, 
as reported by the United States Department of Commerce, totaled 
$129.3 million, compared with $118.5 million in 1950, an increase of 
about 9 percent. Diamonds were the more important, totaling 
$110.6 million (86 percent) of the total value of imports, with "cut 
but unset" representing 56 percent of the diamond imports. 

a Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE I.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumptilim in the United States, 1950--51 

[U.S. Department of Commerce] 

1950 1951 
Commodity 

Carats Value Carats Value 

Diamonds: 
Rough or uncut (suitable for cutting into gem 

stones), duty·free _________________________________ 1 673,699 1 $43,655,706 697, 981 $48,704,819 
Cut but unset, suitable for jewelry, dutiable_______ ' 492, 741 I 58, 531, 035 480, 516 61, 858, 003 

Emeralds: 
Rough or uncut, duty-free__________________________ 12,142 7, 991 2, 706 2, 698 
Cut but not set, dutiable___________________________ 9, 706 . 237,446 20,148 264,527 

Pearls and parts, not strung or set, dutiable: 
Natural------------------------------------------------------ 410,970 449,379 
Cultured or cultivated_---------------------------- ---------- 3, 192,334 2, 747,653 

Other precious and semiprecious stones: 
Rough or uncut, duty-free __________________________ ---------- I 304, 167 160,609 
Cut but not set, dutiable--------------------------- ---------- 2, 429,992 2, 686,137 

Imi~~r~u~~~E:d~~~~-~~:~~~~~---------------- __________ 19, oss 87,162 
Cut or faceted: 

Synthetic __________________________________ ---------- 811,372 888,629 
Other ______________________________________ ---------- 18,753,307 11,307,401 

Imitation, opaque, including imitation pearls, 
dutiable----------------------------------~------- ---------- 14,854 26,394 

Marcasites, dutiable: 
Real __ --------------------------------------~------ ---------- 136, 768 -88,395 Imi_tation __________________________________________ ---------- 3, 019 3, 836 

------1---------1------1--------
Tota'-------------------------------------------- ---------- 1118,508.049 129, 275, 642 

1 Revised figure. 

TECHNOLOGY 

The emphasis in gem-stone research was on diamonds. The 
Diamond Research Laboratory of Johannesburg, Union of South 
Africa, sponsored and supported by Industrial Distributors (1946), 
Ltd., investigated many problems in mining and utilization of dia
monds. 

Articles publisl:fed ·recently-aealt -with -tliefuvestigafiori orthe 
Slipper diamond, a 7 .25-carat octahedron with a small included octa
hedron 4 and the luminescence of polished cleavage plates of diamond; 6 

description of the unusual twinned tetrahedral diamonds from the 
Belgian Congo; 6 a fractographic study of the cleavage face of a 34~
carat diamond from the Premier mine, South Africa, which had a 
cleavage pattern partly characteristic of type I and partly of type II 
diamond; 7 description of the effects of treating diamonds in a cyclo
tron; 8 and measurement of the thermo conductivity of diamond, 
sapphire, and quartz.9 

An excellent summary of the chief scientific and industrial develop
ment regarding diamonds that took place during 1951 was prepared by 

4 Kohn, J. A., Observations on the Slipper Diamond: Gems and Gemology, vol. 6, No. 11, Fall1950, pp. 
347-348. 

• Raman, C. V., The Luminiscence of Diamond-IT: Curr. Sci. (India), vol. 20, No.1, January 1951, pp. 
1-7. 

• Polinard, E., Sur nne forme titraedrique du diamant: Bull. soc. gee!. Belg., vol. 74, No.3, 1950, pp. 5!Hi3. 
7 Custers,J. F. H., Laminations in Type II Diamonds: Research, vol. 4, No.3, March 1951, pp.131-136. 
• Ehrmann, M., Bombarded Diamonds: Gems and Gemology, vol. 6, No. 10, summer 1950, p. 295. 
Pough, F. H. and Schulke, A. A., The Recognition of Surface Irradiated Diamonds: Gems and Gemology, 

vol. 7,No.l, Spring 195l,pp.3-11. 
• Berman, R., Simon, F. E., and Wilks, J., Thermal Conductivity of Dielectric Crystals; the "Umklapp" 

Process: Nature, vol. 168, No. 4268, Aug. 18, 1951, pp. 277;-280. 
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P. Grodzinski and his associates and distributed by the Industrial 
Diamond Information Bureau, 32-34 Holborn Viaduct, London, 
E.C.l. 

In the field of colored gem stones, taaffeite, a pale mauve gem 
resembling spinel but chemically a beryllium magnesium-aluminum 
oxide, was described.10 

DIAMONDS 11 

The year 1951 was another record-breaking year in the diamond 
industry. The value of diamonds sold through the Central Selling 
Organization, on behalf of South African and other producers, 
amounted to £65 million. Sale of diamonds produced in Brazil, 
British Guiana, and Venezuela raised the overall total to approxi
mately £68 million, an increase of about 30 percent over 1950. A 
15-percent increase in diamond prices in March 1951 brought sterling 
prices to full parity with dollar prices, which were in effect before the 
devaluation of sterling in 1949. The increased sales for 1951, how
ever, are only partly attributable to this cause, also being influenced 
by increased production of rough diamonds through increased mining 
activity and better milling practices. . 

A sharp increase in sales of industrial diamonds featured the 1951 
market. Sales by the Central Selling Organization were divided as 
follows: 
Gem diamonds--------------------------------------------- £46,780, 632 
Industrial diamonds __ -------------------------------------- 18, 277, 333 

65,057,965 

A new record also was set for world production of diamonds in 1951, 
with a total of 16,800,000 carats, compared with 15,250,000 carats in 
1950. 

Cutting.-The strong demand for gem diamonds continued un
abated during 1951. 

In spite of this high level of activity, the cutting industry continued 
to be plagued with unemployment, indicating a surplus of workers in 
the industry. 

Means to eliminate the disparity in cutting costs, wages, and work
ing hours in the various cutting centers was widely considered, but no 
uniform wage basis could be determined. Neither the efforts of the 
Netherlands and Belgian cutters and manufacturers to arrive at some 
satisfactory arrangement, nor the efforts of the Universal Alliance of 
Diamond Workers to work out an agreement with the German 
diamond workers' organization on time, tariffs, and apprenticeships, 
were successful. 

Belgium continued to be the largest cutting center, followed by 
Germany, Netherlands, Israel, and the United States. Smaller cut
ting centers were in England, South Africa, France, India, Brazil, 
and Puerto Rico. 

IO Anderson, B. W., A Rare New Gem Stone: Gemologist, vol. 20, No. 237, April1951, pp. 75-77. 
n Foshag, W. F. and Swit•er, G., The Diamond Industry in 1951: Jewelers' Circular-Keystone, vol.122. 

No. 10, July 1952, pp. 88, 00, 111\-117, and 118; No. 11, August 1952, pp. 130, 132, and 168-169; and No. 12, 
September 1952, pp. 126, 128, and 149. 
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TABLE 2.-Diamonds (exclusive of industrial diamonds) imported for consump

tion in the United States, 1950-51, by countries 

[U. S. Department of Commerce] 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

Total Average Total Average 

1950 
Argentina _____________________________ ---------- ------------ ---------- 109 $11,847 $108.69 
Australia _____________________________ -------------------------------- 12 6,500 541.67 
Belgian Congo________________________ 1200 1$10,000 1$50.00 --------------------------------
Belgium-Luxembourg_________________ 1336 143,454 1129.33 257,942 29,115,318 112.88 
BraziL .. ----------------------------- 128,096 I 777,164 I 27.66 2,125 190,562 89.68 
British Guiana_______________________ 1375 122,378 I 59.67 1 148 148.00 
British West Africa, n. e. s____________ 1 9, 955 1 317,412 131.88 ---------- ------------ ----------
Canada------------------------------- (') (') (') 657 98,343 149.68 
China __________________ , _____________ ---------- ------------ ---------- 90 12,738 141.53 
Cuba _________________________________ -------------------------------- 261 34,893 133.69 
Denmark _____________________________ ---------- ------------ ---------- 104 7,118 68.44 
France ________________________________ ---------- ------------ ---------- 4, 497 517,574 115.09 
French Equatorial Africa_____________ 215 14,009 65.16 ---------- ------------ ----------
French Morocco ______________________ ---------- ------------ ---------- 156 14,779 94.74 
Germany_____________________________ 3 41 13.67 7,317 603, T97 82.52 

~~~h~~~=========================== ========== ============ ========== 32~ 64, g~ 1~~: ~~ 
India_-------------------------------- ---------- ------------ ---------- 8 1, 277 159. 63 
Iran __________________________________ -------------------------------·· 16 1,551 96.94 
Israel and Palestine___________________ 98 5, 938 60.59 186,262 I 6, 840,496 I 79.30 
ItalY---------------------------------- ---------- ------------ ---------- 5 900 180.00 
Kuwait.------------------------------ ---------- ------------ ---------- 2 542 271.00 
Lebanon ______________________________ ---------- ------------ ---------- 217 37,770 174.06 
Netherlands_------------------------- 480 13,932 29.03 44, 978 4, 845. 140 107. 72 
Philippines ___________________________ ---------- ------------ ---------- 30 8, 500 283.33 
Portuguese Asia __ -------------------- ___ ------- ------------ ---------- 39 11, 329 290. 49 
Southern-Southeastern Asia, n. e. s ___ ---------- ------------ ---------- 75 4,621 61.61 
Switzerland___________________________ 1151 I 7, 324 1 48. 50 3, 251 740,125 227.66 
Thailand ___ -"-------------------_____ ___ ______ _ _____ _ ______ ____ _____ _ 418 81, 596 195. 21 
Union of South Africa ________________ 1 588,551 141, 149, 102 1 69.92 74,476 14,313,316 192.19 
U.S. S. R---------------------------- ---------- ------------ ---------- 3,919 190,000 48.48 
United Kingdom_____________________ 15,117 1350,706 168.54 5,448 776,009 142.44 
Venezuela ___ -------__________________ 1 40, 122 I 944, 246 1 23. 53 ---------- ------------ ----------

Total1950 ___ ------------------- 1 673,699 ' 3, 655,706 I 64.80 I 492, 741 158,531,035 118.79 

·A:usttalia: _____ ::~~~~---------------:: 765 117;086 126/91 -12· -1,200 100.00-
Bahrein ______ ----------------------- __ 50 20, 878 417. 56 ---- ______ ------------ ----------
Belgian Congo________________________ 2, 645 215,173 81.35 ---------- ------------ ----------
Biegium-Luxembourg_________________ 4, 582 409,071 89.28 251,617 31,317,834 124.47 
Brazil_________________________________ 7, 749 523,453 67.55 452 79,078 174.95 
British Guiana_______________________ 1, 553 55,513 35.52 6 646 107.67 
British Malaya _______________________ ---------- ____________ __________ 161 26,700 165.84 
Canada------------------------------- 6,112 174,167 · 28.50 7 1, 751 250.14 
Ceylon _______________________________ ----------------------__________ 9 121 13.44 
Czechoslovakia _______________________ ---------- ------------ ---------- 10 1,150 115.00 
Denmark _____________________________ -------------------------------- 17 2,348 138.12 

b:::rti============================= ------~~- -----~~:~~- ----~~~~- g: ~~ ~8; ~~ 1~i: ~ India _________________________________ ---------- ------------ ---------- 2 260 130.00 
Iran ____________ ------------------------------------------------------ 30 3,600 120.00 
Israel and Palestine___________________ 207 1, 656 8. 00 104,194 9, 128, 630 87. 61 
Italy---------------------------------- ---------- ------------ ---------- 62 12, 372 199. 55 
Japan _________________________________ ---------- ·------------ ---------- 50 5, 670 113.40 
Kuwait _______________________________ ---------- ------------ ---------- 1 800 800.00 

J:l~i~=============================== ------~~~- -----~~:~~~- ----~~~~~- --------6- -----T87i- ----3ii~83 
Netherlands__________________________ 19,329 1, 481,908 76.67 35,940 4, 398,388 122.38 
Southern British Africa _______________ ---------- ------------ ---------- 154 27,853 180.86 
Switzerland___________________________ 85,110 5, 533,669 65.02 7, 229 1, 259,918 174.29 
Union of South Africa________________ 66,930 1, 856,217 27. 73 64,537 13,835,217 214.38 
United Kingdom_____________________ 475,927 37,557,682 78.91 3, 120 536,944 172. 10 
Uruguay ______________________________ ---------- ------------ ---------- 1 425 425.00 
Venezuela ___ ------------------------- 26, 546 754, 356 28. 42 ---------- ------------ ----------

Totai195L_____________________ 697,981 48,704,819 

' Revised figure. 
~)tevlsed to Jloue. 

69. 78 480, 516 61, 858, 003 128.73 
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In the United States employment in the diamond-cutting industry 
reached a low level in 1951. During the year less than 50 percent of 
the enrolled members of the Diamond Workers Protective Union had 
steady employment, and work in the non-union shops was seasonal. 
High labor costs in the United States permitted only cutting of the 
larger and finer grade stones. 

Imports.-lmports of gem-grade diamonds into the United States 
amounted to $110,563,000 in 1951 compared with $102,187,000 
(revised) in 1950, an increase of slightly less than 1 percent. The 
United Kingdom furnished most of the rough or uncut and Belgium
Luxembourg most of the cut in 1951. 

World Production.-Official figures on diamond production are not 
available for all countries, but the figures in the accompanying table 
are believed to be reasonably accurate. World production in 1951 
(gems and industrials) is estimated to have been 16,800,000 metric 
carats, which compares with 15,250,000 carats for 1950, an increase 
of nearly 10 percent. 

Belgian Congo was again the leading producer by weight, but only 
about 5 percent of the Belgian Congo production was of gem quality. 
South Africa, although producing much less by weight, lead in value 
owing to a higher percentage of gem stones. 

TABLE 3.-World production of diamonds, 1948--51, by countries, hi metric carats 

[Including Industrial diamonds] 

Country 

Africa: Angola ____________________________________ _ 
Belgian Congo ________________ ----- _____ - __ 
French Equatorial Africa _________________ _ 
French West Africa _______________________ _ 
Gold Coast ______ ·---------------------------Sierra Leone __________________________ -----
Southwest Africa ______ --- _________________ _ 
Tanganyika--------------------·----------
Unlon of South Africa: 

1948 

795,509 
5,824,567 

118,300 
77,970 

• 850,000 
465,518 
200,691 
148,169 

Lode___________________________________ 1930, ooo 
Alluvial _________ ----------------------- :a 270, 000 

Brazil •----------------------------------------- 2SO, ooo 
British Guiana--------------------------------- 36,562 V pnezuela _____ ----- _______________ -----_ __ ___ __ 75, 513 

Other countries •------------------------------- 3, 500 

1949 1950 

769,981 538,867 
9,649,896 10,147,471 

122,928 111,407 
94,996 126,346 

1972,976 • 950,000 
494,119 655,474 
280,134 488,422 
191,787 195,274 

964,266 
I 289,756 

1, 516,194 
1231,674 

250,000 200,000 
34,790 37,462 
56,362 60,389 
3,000 3,000 

1-----1------11--------
Grand total (round figuresl---c---------- 10,050,000 14,175,000 • 15, 250, 000 

t Exports. 
• Estimated. 
a Includes an estimated 100,000 carats for State mines of Namaqualand. 
• Revised. 

1951 

751,447 
10,564,667 

'136, 000 
101,000 

'1,600,000 
475,759 
478,075 
108,626 

1,967,272 
8 289,063 

200,000 
43,260 
63,226 
3,000 

16,800,000 

Industrial Diamonds.-Details Fegarding imports, production, 
sales, and uses of industrial diamonds will be found in the Abrasive 
Materials chapter of this volume. 

OTHER GEM STONES 
The price of most gem stones other than diamonds continued to 

hold steady owing to a short supply of newly mined stones of fine 
quality. 

Ceylon maintained its output of important quantities of a variety 
of gems, chiefly ruby, sapphire, chrysoberyl, spinel, garnet, zircon, 
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topaz, and tourmaline. The gems came from the alluvial gravels of 
the Ratnapura district. The gem mining was done by individuals or 
small companies, and no official production figures are available. 

Australian opal production 12 for 1951 was valued at £65,474, an 
increase of £9,255 over that produced in 1950. Good-quality material 
was scarce. The Andamooka and Coober Pedy fields in South 
Australia were the main producing centers. The Hayricks mine in 
the Quilpie district was the only one operating in Queensland, and a 
few men worked intermittently at Lightning Ridge, New South Wales. 
The value of opal exports in 1951 amounted to £79,972, as compared 
with £40,040 in 1950. The United States was thelargest buyer in 
both years. 

Australian sapphire production 12 during 1951 was valued at 
£1,135, compared with £3,181 in 1950. Production, which amounted 
to 63 ounces, was chiefly from the areas of Rubyvale and Sapphire, 
Queensland. Three cutting plants were operated at the fields, and 
lapidaries in Brisbane and other cities cut Queensland sapphires for 
the local market and export. No export statistics are available. 

Cultured-pearl production in Japan during 1951 amounted to 3,375 
kilograms. Production had risen steadily from none in 1945 to 938 
kilograms in 1948 and 2,625 kilograms in 1950. The 1951 export 
value of cultured pearls was $4,354,000. An interesting change took 
place in the export market after World War II. In 1938, 40 percent 
of the cultured-pearl exports went to the United States, while in 1951 
the corresponding figure was 61 percent. 

Production of emeralds in Colombia was reported by the Ministry 
of Development to be about 68,000 carats in 1951. This represents 
only the production of the Government-owned Muzo and Cosquez 
mines, which had been closed the last quarter of 1949 but were opened 
again during the latter part of 1951; production was, however, erratic. 
Production of the privately owned Chivor mine is not known. The 

__ Qhi_y()r_ E~r~tld _ MilleEI, lJ1Q._, tl:tEL QWile!J _w_ellt. i1l._tg_l:>@.krt1J>t.Qy ill 
April 1951. Some production was continued by the workers, but all 
of the stones went into the black market. Despite this trouble, it 
was reported that a new vein was found at Chivor, and the emeralds 
produced were said to be the best quality ever taken from the mine. 

Brazil continued to produce a large quantity of amethyst, aqua
marine, citrine, topaz, and tourmaline and smaller quantities of 
chrysoberyl, andalusite, euclase, and other gems. 

Gem-stone production in other well-known districts, such as Burma, 
Thailand, Mozambique, Madagascar, and India, apparently was small, 
and no official figures are available. 

SYNTHETIC GEM STONES 
Synthetic Emerald.-This synthetic gem, so far as known, is 

produced only by the Chatham Research Laboratories in San Fran
cisco, Calif. Production in 1951 averaged 5,000 carats per month 
in crystals averaging 40 carats each. The total production of 60,000 

II Austmllan Bureau of Mineral Resources, Geology and Geophysics, Austmllan Mlneml Industry-
1951: 1952, p. 165. 
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carats for the year was an increase of about 20 percent over 1950. 
Production was broken down as follows: 50 percent very low grade 
(opaque) but good color, 40 percent medium grade, and 10 percent 
fine gem quality. Retail prices of top-quality stones remained about 
the same at $90 to $120 per carat. Flawless stones over 2 carats in 
size were not produced. . 

Corundum and Spinel.-The year 1951 found conditions in the 
American synthetic gem industry at a very low ebb owing to recovery 
of the Eurt>pean industry after World War II, chieflyinGermanyand 
France. 

It was reported that one shop in the United States continued to 
cut synthetics on a large scale, by offering well-cut and well-sized 
stones at higher prices than the European goods but with the added 
advantage of good deliveries. Most of the material cut from American 
sources was for educational jewelry (for example, class rings), the· 
most popular style being the buff-top flat back. Ruby-colored 
corundum predo:rninated, the distribution being 70 percent ruby 
corundum and 30 percent blue spinel. 

The sales ofrough synthetic gem stones manufactured in the United 
States virtually vanished. European manufactured synthetic gem 
stones-principally from Germany~reached manufacturing jewelers 
directly rather than through the normal channels of gem-stone dealers. 
Thus, by obtaining their gem stones directly from Europe the manu
facturing jewelers bypassed wholesalers and realized some price ad
vantage. 

There was some increase in the use of synthetic star rubies and 
sapphires in 1951 over 1950. Also, some synthetic stars of European 
manufacture were seen and at much lower prices than those made in 
t.he United States. 

Synthetic Rutile·. (Titania).-During 1951 titania sales increased 
somewhat, with a greater number of manufacturing jewelers incor
porating this stone in their designs. However, there had not been 
great popular acceptance of this material, and it had not become a 
serious threat to the diamond trade, as was at first feared by some. 



Gem Stones 
By George Switzer 1 and Robert D. Thomson 2 

AS in the past, the United States continued to be an unimportant 
~ factor in world gem production. A wide variety of gems was 

produced but in small quantity. 

DOMESTIC PRODUCTION 

The efforts of thousands of amateur lapidaries, who spend their 
vacations and weekends searching for gem materials, yield most of 
the gem materials produced in the United States. The many varieties 
of quartz, such as agate, jasper, and petrified wood, are the chief 
materials recovered in this w_ay. The demand for cuttable rough 
gem stones by these hobbyists also supports a few small gem-mining 
companies, which operate deposits from time to time, 'chiefly for 
turquoise, tourmaline, kunzite, and jade. Since only a small per
centage of the total is produced on a commercial scale, no accurate 
statistics can be compiled on the value of the domestic output of gems; 
an estimate may approximate $400,000 to $500,000. 

The many forms of quartz, chiefly the cryptocrystalline varieties, 
represented the greatest quantity and value of gem stones produced 
in 1952. Other gems included were turquoise, topaz, garnet, jade, 
tourmaline, onyx, chrysocolla, opal, variscite, idocrase, and spinel. 
Of the producing States, California, Oregon, Texas, Nevada, Wash
ington, Wyoming, and Arizona, in decreasing order, were the leaders. 

Agate.-The Marfa-Alpine area in the northern part of Presidio and 
Brewster Counties, Big Bend area, in Brewster County, and Laredo
Zapata area in Webb and Zapata Counties, Texas, were among the 
leading producers of agate in 1952, with an estimated output of 
50,000 pounds valued at $0.50 to $60.00 per pound and a total value 
exceeding $35,000. 

In Arizona the Saddle Mountain area, covering parts of Maricopa, 
Pinal, and Graham Counties, reportedly produced 8 to 10 tons of 
agate valued at $7,000-$8,000, and total production from this State 
may have been as much as 100 tons. 

Production of agate in California in 1952, largely from the Mohave 
Desert region, had an estimated value of about $100,000. 

Over 10 tons of agate valued at $10,500 were reported produced in 
the Bend area, Deschutes County, Oreg. Production at the Fulton 
agate beds (formerly the Priday ranch, Jefferson County) was not 
reported. However, each visitor was charged a fee and was permitted 

t Smithsonian Institution; consulting mineralogist to the Bureau of Mines. 
' Commodity-industry analyst, Bureau of Mines. 

432 
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to gather up to 30 pounds of agate. Hundreds of visitors collected 
from the Fulton agate beds during the year, and some nodules report
edly sold for as much as several hundred dollars. 

The famous moss-agate deposits along the Upper Yellowstone 
River in Wyoming produced an estimated 6,000 to 8,000 pounds of 
agate, valued at $1 to $6 per pound and averaging $2.50 per pound, 
for a total value of about $20,000. 

New Mexico production was reported as essentially unchanged 
from 1951. 

Considerable quantities of agate were produced also in Utah, 
Michigan, Colorado, and Florida, and almost every State yielded 
small quantities of cuttable forms of chalcedonic quartz. 

Information on agates in the Lake Superior area and the history of 
the use of agates was published in 1952.3 

Topaz.-The Streeter-Kotempsie area of Mason County, Tex., 
known to have produced sizable quantities of gem-quality topaz at 
various times for over 50 years, produced during all of 1952, largely as 
the result of the efforts of amateur hobbyists or "diggers" whose 
findings later were sold to amateurs. Both white and blue topaz 
were found by washing or sifting stream gravels in small creeks. 
The 1952 production totaled about 10,000 grams, of which approxi
mately 65 percent was white topaz with a commercial value of about 
$0.35 per gr;;,m. Twenty-five percent of the topaz found was blue
white valued at $0.75 per gram, and about 1,000 grams of high
quality blue material was produced, valued at $1.25 per gram. Esti
mated value of the 1952 production ranged from $5,400 to $25,000. 

A small quantity of fine-quality gem topaz was reported from a 
locality near Boise, Idaho. 

Turquoise.-Turquoise production continued essentially unchanged 
from 1951. Lee F. Hand, operating a lease near Battle Mountain, 
Nev., produced about $12,000 worth of turquoise. The Miami
Globe district of Gila County, Ariz., reportedly produced about 3,000 
pounds valued at $3 to $15 per pound. Arizona turquoise was stated 
to be soft and of inferior quality, but a method of oiling it was dis
covered, which greatly improved its color. Some of the old mines 
in the vicinity of Mineral Park, Mohave County, Ariz., were opened, 
and about 2,000 pounds of oiling grade (chalk) turqw>ise was pro
duced, valued at $2.50 to $3.00 per pound. 

A small quantity of turquoise was produced near Villa Grove, 
Saguache County, Colo. 

The famous turquoise mine near Cerrillos, Santa Fe County, 
N. Mex., was described in an article.4 

OpaL-During 1952 the famous Rainbow Ridge mine of Virgin 
Valley, Humboldt County, Nev., produced what is perhaps the world's 
largest precious opal, weighing 6 pounds. This opal was described as 
being of exceptional quality and beauty and was valued at $50,000. 
In addition to this unusual find, several additional pounds of opal 
was produced. Unfortunately, the Virgin Valley opal is not durable, 
and for this reason it is not used in the jewelry trade. 

• Vanasse, T. c., Lake Superior Agate: The Sun, Spring Valley, Wis., 2d. ed., 1952, 66 pp. 
Pratt, Ethel M., Agate-Gemstone of the Ancients: Mineralogist, vol. 20, No. 11, November 1952, pp. 394, 
396. 

'Foster, E. E., Famous Turquoise Mine: Mineralogist, vol. 20, No. 12, December l95:l,llt>· 452, 454, 
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Jade.~There was a great decline in jade mining in Wyoming 
owing to depletion of the known deposits. The 1952 production was· 
estimated at 3 tons of black jade, a few tons of dark-green arid gray 
jade, and about 300 pounds of good apple-green material. The price 
ranged from $1 to $2 per pound up to as much as $60 per pound for 
the best quality. 

In California a small quantity of jade, none of fine quality, was 
produced in Mendocino, Monterey, and San Benito Counties. 

Some black jade with green streaks was reported from near Tono
pah, Nev. 

Other Natural Gem Stones.-Some rock-crystal quartz was produced 
in California, .Arkansas, and Idaho, but very little was of gem quality. 
A small quantity of star-rose quartz was reported from the Bumpus 
quarry, Albany, Maine. No rose quartz was produced in South 
Dakota·during 1952. 

The Barton Mines Corp., North Creek, N. Y., reported a 1952 
production of 76 pounds of gem-quality garnet valued at $132.20. 

Tourmaline valued at approximately $2,000 was produced in San 
Diego County, Calif. Three mines in San Diego County'-the Him
alaya at Mesa Grande and the Reynolds and Ashley mines at Pala
were operated part time. 

About 5 tons of chrysocolla reportedly was produced at the Inspira
tion mine, Gila County,. Ariz. Only a small proportion of this was 
good cutting-grade material that sold for $5 to $100 per pound. 

Three hundred pounds of californite (idocrase) valued at $0.50 per 
pound was produced at the Happy Camp, Siskiyou County, Calif., 
locality. 

The Onyx ranch, Murray, Salt Lake County, Utah, reported a pro
duction of 20 tons of onyx valued at $2,400, all used in the lapidary 
trade. Near Salida, Chaffee County, Colo., 500 pounds of black 
onyx valued at $500 was produced. 

A small quantity of variscite was mined in Utah. 
No sapphire was produced during 1952 from the Yogo Gulch area in 

Fergus, Judith Basin, and Meagher Counties, Mont., and no diamonds 
were mined in .Arkansas. 

Synthetic Gems.-Synthetic emerald was produced only by the 
Chatham Research Laboratories in San Francisco, Calif. Production 
in 1952 was about 60,000 carats, of which 50 percent was very low 
quality, 40 percent medium quality, and 10 percent fine gem quality. 
Retail prices of fine-quality stones remained at $90 to $120 per carat. 
Flawless stones of more than 2 carats are not produced. 

Diamonds colored by exposure to bombardment of alpha particles in 
a cyclotron, or to neutron bombardment in an atomic pile to produce 
green stones, wei'e made before 1952. A quantity of green diamonds 
produced in this manner appeared on the market in 1952. One dealer 
reported that he produced and sold about 500 carats of green cyclotron
treated diamonds in 1952, in sizes ranging from ~ carat to 30 carats 
each. 

Literature.-.Articles on gem stones appearing in the press in 1952 
discussed amber, beryl, meteorites, obsidian, opal, pearl, peridot, 
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sinhalite, thunder eggs, tourmaline, quartz, and gem stones m Cali~ 
fornia, Connecticut, and Maine.5 

CONSUMPTION AND USES 

Total sales of gem stones by retail jewelers rose slightly in 1952 
as a result of greater than usual Christmas buying, which partly 
offset slow sales in the early months of the year. The greatest con
sumption of gems was for decorative purposes, mainly in jewelry. 
Bracelets, brooches, hair ornaments, necklaces, and earrings were 
very popular. 

An outstanding use of gem stones during the year was for gem 
collections. Enthusiasm of collecting gem stones by thousands of 
amateur gem collectors for hobby collections or commercial use 
continued to increase. Supply houses, trading posts, and lapidaries 
required sizable quantities for resale. 

A unique use of jade in 1952 was in the construction of a church 
window in Chicago by J. L. Kraft. About 446 pieces of beautifully 
cut and polished jade from his private collection were used. Kraft 
stated, "From the beginning of ti~e, jade has symbolized truth, 
goodness, and beauty," and estimated the jade and labor would 
have come to about $1,500,000.6 

For the third consecutive year a new high record was established, 
when the value of diamonds sold in 1952 totaled an estimated 
£72,000,000, an increase of about 6 percent above 1951. Sales 
effected through the Central Selling Organization on behalf of 
South African and other producers amounted to £69,662,000, an 
increase of £4,604,000 over 1951. The 'remainder was divided 
principally between Brazil, Venezuela, and British Guiana. As in 
previous years, the United States was the principal world market for 
diamonds. There was no significant change in sales volume of dia
mond jewelry or diamond engagement rings between 1951 and 1952. 
Jewelers had no difficulty in obtaining enough diamonds, although 
some reported a short supply of certain sizes and qualities. Dia
mond engagement rings continued to produce as mn&h revenue for 
the typical jeweler as all other diamond jewelry combined. 

The outstanding feature of diamond sales in 1952 was the strong 
advance in industrial diamonds. Sales of industrial diamonds 

• Blakemore, Jean, Treasure Hunting in Maine-Gems and Minerals: Smiling Cow Shop, Boothbay, 
Maine, 1st ed., 1952 118 pp. 

California Jowm! of Mines and Geology, Gem Stones: Vol. 48, No.1, January 1952, pp. 111-112. 
Dake, H. C., California Gem Trails: Mineralogist Pub. Co., Portland, Oreg., 1952, 80 pp. 
Claringbull, G. F.,and Hey, M.H., Sinhalite(MgAIBO•),aNew Mineral: Mineralogist Mag., (London), 

vol. 24, No. 21.?1.June 1952, pp. 841-849. 
Mihelcic, Liuiant.Story of Amber: Mineralogist vol. 20, No. 91 September 1952, pp. 333-334. 
Mineralogist, California Obsidian Deposits: Vm. 20, No.2, Feoruary 1952, pp. 85-90. 
Nininger, H. H., Out of the Sky: Univ. of Denver Press, Denver, Colo., 1952, 336 pp. 
Patchick, P. F., Mineral. Collecting at Crestmore, Calif.: Rocks and Minerals, vol. Zl, No. 3-4, March

April1952 pp. 13(}-135. 
Paugh, F. H., A Short Course in Gemology: Jewelers' Circular-Keystone, vol. 122, No.7, April1952, 

pp. 126, 144-148; No.8, May 1952, pp. 116, 142-146; No.9, June 1952, pp. 92, 108-109; No. 10, July 1952, pp. 100, 
102, 126-127; No. 11, August 1952, pp. 118, 153; and No. 12, September 1952, pp. 122, 161-162; vol. 123, No. 1, 
October 1952, pp. 132 148-151; and No. 2, November 1952, pp. 118, 164-168. 

Roots, Robert D., Thunder Eggs: Rocks and Min~ vol. Zl, No. IHI, May-June 1952, pp. 234-236. 
Smith, G. F. H., Gem Stones: Methuen & Co., Ltd., LOndon, 12th ed., 1952, 537 pp. 
Sobon, J. A., Connecticut Minerals, Their Properties and Occurrence: Connecticut State Geological and 

Natural History Survey, Bull. 77, 1952, 133 pp. 
Walton, James, Physical Gemology: Sir Isaac Pitman & Sons, Ltd., London, 1952, 304 pp. 
Wescott, I. P., Some Beryl-Family Gems: Mineralogist, vol. 20, No.1, January 1952, pp. 3-7. 
• Time, Jade in Church: Vol. 60, No. 14, Oct. 6. 1952, p. 76. 
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amounted to £23,892,000, an advance of more than £5,000,000 
over 1951. Sales of gem diamonds amounted to £45,770,000 in 1952, 
about £1,000,000 less than in 1951. 

.Although the diamond industry was at a high level, diamond cutting 
was still troubled by shortage of rough material and some unemploy
ment. 

The announcement of the date for Queen Elizabeth's coronation 
had an impact on fashion at all levels. Precious jewelry responded 
conservatively with revivals of diamond-set crown brooches, small 
baskets of jeweled flowers, increased demand for amethyst (the royal 
purple) and the Tudor rose as a motif. Tiaras and crownlike orna
ments of all kinds were heavily promoted. 

In engagement rings, there was a revival of the use of cushion-cut 
diamonds mounted in platinum. In lower priced engagement rings 
baguette solitaires were used set with an extension rim to increase 
their apparent size. Eighty percent of diamond engagement rings 
sold were set with center stones of 55 points or less, and the price 
reported by the typical dealer for engagement rings sold in 1952 was 
$167, exclusive of Federal ta:x.. 

The so-called "baroque" jew~lry, made by tumbling rough frag
ments of various gem stones to polish them while maintaining their 
irregular shape, continued to grow in popularity. 

Conditions in the American synthetic corundum and spinel industry 
continued at low ebb as a result of recovery of the European industry. 
Sales of synthetic corundum boules manufactured in the United 
States were very small. There was some sale of synthetic star 
sapphires and rubies made in the United States, but even this market 
was impaired by imports of less expensive synthetic star stones made 
in Europe. 

Sales of synthetic rutile remained essentially unchanged. There 
was no popular acceptance of this material, and it was not a serious 
threat to the diamond trade. 

FOREIGN TRADE 7 

Imports of gem stones, exclusive of industrial diamonds, in 1952 
totaled $124,807,761, compared with $128,953,866 in 1951, a decrease 
of 3 percent (table 1). 

Imports of gem-quality diamonds into the United States in 1952 
totaled $103,972,623, compared with $110,169,603 in 1951. A 
distribution of these figures into rough or uncut and cut but unset 
for the past 2 years is shown in table 2. 

TECHNOLOGY 

The expanding need for industrial diamonds and the present 
outlook for only a limited increasein production stimulated a great 
interest in the synthesis of diamonds. Several research programs 
concerned with this problem were underway, but no successful 
synthesis so far had been announced. A more than usual number of 
dubious claims were publicized, the one receiving the most press 

' Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines, 
from records of the U. S. Department of Commerce. 



GE'M STONES 437 

TABLE 1.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1951-52 

[U. S. Department of Commer()(>j 

1951 1952 
Commodity 

Carats Value Carats Value 
------------------------------------1------l--------l-----------
Diamonds: 

Rough or uncut (suitable for cutting Into gem stones), 
duty-free·----------------------------------------------- 1654,235 1$48,256,746 725,422 

Cut but unset, suitable for jewelry, dutiable ______________ 1 480,602 161,912,857 438,546 
Emeralds: 

Rough or uncut, duty-free-------------------~------------- 2, 706 2, 698 8, 790 
Cut but not set, dutiable__________________________________ 20, 148 264,527 11, 162 

Pearls and parts, not strung or set, dutiable: 
NaturaL _____________________________ --------------------- ----- _____ 449, 379 
Cultured or cultivated ____________________________________ ---------- 2, 747, 653 

Other precious and semiprecious stonPs: 
Rough or uncut, duty-free _________________________________ ---------- 160,609 
Cut but not set, dutiable __________________________________ ---------- 2, 686,137 
Imitation, except opaque, dutiable: 

Not cut or faceted·------------------------------------ ---------- 87,162 
Cut or faceted: 

Synthetic ____________________ -----------------____ ____ _____ _ 888, 629 
Other--------------------------------------------- ---------- 111,378,844 

Imitation, opaque, Including lntltation pearls, dutiable ____ ---------- 26,394 
Marcasltes, dutiable: 

Res! ___________ ~---------------------- ___ ----------------- ---------- 88, 395 
Imitation __ ----------------------------------------------- ---------- 3, 836 

$52, 300, 980 
51,671,643 

22,213 
449,726 

465,165 
3, 373,383 

22b,632 
2,125,456 

97,502 

536,659 
13,412,914 

39,142 

75,283 
11,061 

--------------1------
TotaL-------------------------------------------------- ---------- 1128,953,866 -------- 124,807,761 

1 Revised figure. 

notices being that of Herman Meincke and associates working under 
the auspices of the German Economic Ministry. The method of 
production, when carried 011t under the eyes of Government investi
gators, produced no diamonds. 

Methods for producing synthetic sapphires, rubies, and emeralds 
were described, and distinguishing facts were emphasized.8 The 
thermal conductivity of synthetic sapphire was investigated and 
found at 100° 0. to be about 0.07 calorie per second per centimeter 
per 0 0.~ 

Experiments reportedly showed that no gem, either natural or 
synthetic, has more dispersion or fire than synthetic rutile.10 

Procedures used in cutting a rough diamond into a finished gem and 
the stages of development of the brilliant cut since the 15th century 
were described during the year.11 Details of the index of refraction, 
angle of total reflection, and inclination of main facets for diamond, 
zircon, corundum, topaz, and quartz were compiled in 1952.12 

Various standard sizes and shapes for cabochons and methods of 
drilling holes in cabochons using hollow tubes and silicon carbide 
and diamond abrasives were described.13 . 

a Webster, R., Synthetic Gem Stones: Gemologist, vol. 21, No. 249, 1952, pp. 66-70. 
• Weeks, J. L., and Seifert, R. L., Thermal Conductivity of Synthetic Sapphire: Jour. Am. Ceram. Soc., 

vol. 35, No. 1, January 1952, p. 15. 
10 Field, D. S. M., Synthetic Rutile: Mineralogist,_ vol. 20, No. 10, October 1952, p. 378, 380. 
u Jewelers' Circular-Keystone1 How: a. Diamond 1S Cut: Vol.123~ No.2, November 1952, pp. 112,114. 
Dalro, H. C., Development of tne Brillmnt Cut: Mineralogist, vm. 20, No. 10, October 1952, pp. 373-374, 

876. 
11 Dake, H. C., Some Facet Cuts: Mineralogist, vol. 20,_ No. 11, November, 1952 pp. 421-422. 
"Sinkankas, John, The Size and Shape of Cabochons: -"'OCks and Minerals, vol. 27, No. 5-6, Ms7-June 

1952, pp. 264-269. 
Dake, H. c., Drilling Cabochons: Mineralogist, vol. 20, No. 1, January 1952, pp. 42, 44. 
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TABLE 2.-Diamonds (exclusive of industrial diamonds) imported for consump
tion in the United States, 1951-52, by countries 

[U.S. Department of Commerce 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

Total Average Total Average 
----------1--------------1----1---

19511 
Australia_____________________________ 765 $97,086 $126.91 12 $1,200 $100.00 
Belgian Congo________________________ 2,645 215,173 81.35 ---------- ------------ ----------
Belgium-Luxembourg_________________ 4, 582 409,071 89.28 !251, 703 131,331,704 1124.48 
Brazfi_________________________________ I 6, 827 I 497,726 I 72.91 452 79,078 174.95 
British Guiana----------------------- 1,563 55,513 35.52 6 646 107.67 
British Malaya _______________________ ---------- ------------ ---------- 161 26,700 165.84 
Canada·------------------------------ 11,371 I 154,728 I 112.86 7 1, 751 250.14 
Ceylon _______________________________ ---------- ------------ ---------- 9 121 13.44 
Czechoslovakia _______________________ ---------- ------------ ---------- 10 1,150 115.00 
Denmark _____________________________ ---------- ------------ ---------- 17 2, 348 138.12 

~=;;============================= ------~- -----~~~~- ----~~~~- ~::J~ ~g:r4 l~u~ India _____________________ , ___________ ---------- ------------ ---------- 2 260 130.00 
Iran.----~------------------------------------------------------------ 30 3,600 120.00 
Israel and Palestine------------------- 207 1, 656 . 8. 00 104,194 2 9, 169,614 2 88.01 
ItalY-------------------------------------------------------- _________ c 62 12,372 199.55 
Japan.·------------------------------- ---------- ------------ ---------- 50 5, 670 113.40 
Kuwait •. ----------------------------- ---------- ------------ ____ c_____ 1 800 800.00 
Liberls .. ------------------------------ 180 10,000 55.56 ---------- ------------ ----------
Mexico .••... --------------------------------------------------------- 6 1,871 311.83 
Netherlands-------------------------- 19,329 1, 481,908 76.67 35,940 4, 398,388 122.38 
Switzerland ...•......• ~--------------~ I 62,328 J 5, 325,332 I 85.44 . 7, 229 1, 259,918 174.29 
UnionofSouthAfrlca ________________ 258,541 11,810,483 130.93 164,691 213,863,070 •214.30 
United Kingdom _____________________ • 470,598 •37, 461, 206 • 79.60 3,120 536,944 172.10 
Uruguay ________________________________________ ---------------------- 1 425 425.00 
Venemela____________________________ 1 25,013 '722, 874 • 28.90 ---------- ------------ ----------

Total195L--------------------- I 654,235 148,256,746 I 73.76 I 480,602 261,912,857 1128.82 

1952 
Australia----------------------------- ---------- ------------ ---------- 142 41,882 294.94 
Belgium-Luxembourg_________________ 4, 852 430,417 88.71 186,682 22,956,814 122.97 
Bermuda.--------------"·-----"------ 9, 545 300, 102 31.44 ---------- ------------ ----------
Bolivia.------------------------------ 71 2, 119 29. 85 ---------- ------------ ----------
Braztl_________________________________ 9, 719 479,114 49.30 2,056 242,763 118.08 
British Gniana .• --------------------- 1,061 53,855 50.76 22 3,349 152.23 
British Malaya •• --------------------- 1, 723 115,367 66.96 ---------- ------------ ---- __ _ 
Canada------------------------------- 3, 847 383,463 99.68 169. 36,694 217. i2 
Denmark·---------------------------- ---------- ------------ ---------- 15 2, 528 168.53 France________________________________ 50,490 1, 075,560 21.30 784 321,310 409.83 
French Equatorial Africa.____________ 13,976 396,924 28.40 ---------- ------------ ----------
French Morocco ______________________ ---------- ------------ ---------- 6 602 100.33 
India _________________________________ ---------- ------------ ---------- 2, 821 25,539 9.05 
Indonesia _____________________________ ---------- ------------ ---------- 14 2,532 180.86 
Israel and Palestine.__________________ 1 47 47.00 128,206 10,017,374 78.13 
ItalY---------------------------------- 359 60,808 169.38 187 29,641 158.51 

i~~oii~============================= ========== ============ :::::::::: ~ ~: Wa ~: '?r Mexico _______________________________ -------------------------------- 111 13,143 118.41 
Netherlands__________________________ 2, 271 219,467 96.64 33,636 4, 246,138 126.24 
Portuguese Asia, n. e. s _______________ ---------- ------------ __________ 1, 021 7, 476 7.32 
Surlnsm------------------------------ 135 8,999 66.66 ---------- ------------ ----------
Switzerland ...••.•••.•....... _________ 103,447 7, 050,320 68.15 3, 319 582, 130 175.39 
Thailand .•• -------------------------- 1, 338 153,564 114.77 968 134,883 139.34 
UnionofSouthAfrlca________________ 53,593 1,300,987 24.28 54,011 10,737,727 198.81 
United Kingdom_____________________ 442,068 39,418,835 89.17 6, 706 902,044 134.51 
Venezuela---------------------------- 26,926 851,032 31.61 ---------- ------------ ----------
West Germany----------------------- ---------- ------------ __________ 17,658 1, 364,251 77.26 

Total1952 ••• ------------------- 725,422 52,300,980 72.10 438,546 51,671,643 117.82 

1 Changes In Minerals Yearbook 1951 are as follows: Bahrein and Southern British Africa revised to none. 
I Revised figure, 
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Information on different abrasives and wheels used in polishing 
gem stones by lapidaries was given in an articleY A very high 
polish can be obtained on an onyx by using oxalic acid and tin oxide.16 

A book on gem cutting was published in 1952.16 

WORLD REVIEW 

A new record was set for world production of diamonds in 1952, 
with a total of 18,694,000 metric carats, compared with 16,917,000 
in 1951. Details are given in table 3. Belgian Congo was again the 
leading producer by weight, but 95 percent of the Belgian Congo 
production was industrial quality. South Africa, although producfug 
less by weight, led in value owing to a higher percentage of gem stones. 

Angola.-A comprehensive report on the diamond industry in 
Angola was published in 1952. Geology, tenor, character of the 
diamonds, reserves, production from 1916 to 1950, and other detailed 
information, were discussed.17 

TABLE 3.-World production of diamonds, 1949-52, by countries, in metric carats 

[Includlng industrial diamonds] 

Country 1949 1950. 1951 1942 

Africa: 
Angola--------------------------------------------- 769, 981 743, 302. 538,867 1734,324 
Belgian Congo---------------------------~--------- 9, 649,896 11,608,763 10,147,471 10,564,667 
French Equatorial Africa__________________________ 122,928 163,400 111,407 '136,000 

126,346 101,000 French West Africa-------------------------------- 94.996 136,080 
Gold Coast----------------------------------------- • 972,976 2,189,557 '950,000 11,752,878 
Sierra Leone_·------------------------------------- 494,119 451,426 
Southwest Africa----------------------------------- 280,134 541,027 

655,474 475,759 
488,422 478,075 

Tanganyika---------------------------------------- 191,787 143,023 1164,996 108,625 
Union of South Africa: 

Lode------------------------------------------- 964,266 2, 093,138 1,516,194 1,967,272 
'231,674 AlluviaL-------------------------------------- • 289.755 • 282,681 • 289,063 

Brarll •------------------------------------------------- 250,000 200.000 200,000 200,000 
British GnianB----------------------------------------- 34,790 38,305 37,462 43,260 
Venezuela---------------------------------------------- 56,362 98,291 60,389 63,226 
Other countries •-------·---------------------··-------- 3, 000 5, 000 3,000 3,000 

1-------1------1------1·------Total._ •• ________________________________________ 14, 175,000 18,694.000 15,232,000 16,917,000 

t Revised. 
• Estimate. 
I Exports. 
• Includes an estimated 100,000 carats for State Mines of Namaqualand. 

Australia.-Australian opal production continued to diminish. 
The Lightning Ridge and White Cliffs fields were shut down, and only 
the Andamooka and Coober Pedy areas were supplying any opal. 
The number of miners working these deposits becomes smaller each 
year. 

Some Australian sapphires were produced during the year, but they 
were not of fine quality and did not compete well with Ceylon stones 
in the world market. 

Belgian Congo.-In addition to the productive area around Bak
wanga and Tskikapa, Kasai Province, diamonds are known to occur 
in Katanga Province and along the Lomami, Ituri, Ubangi, and Uele 

••;Mineralogist, Lapidary Hints: Vol. 20, No. &-8, June-August 1952, pp. 277-278. 
ta Mineralogist Polishing Onyx: Vol. 20 No.9, September 1942, p. 330. 
II Wlllems, 1. D., Gem Cutting: Chas.l. Bennett Co., Inc., Peoria, m., 1952, 224 pp. 
17 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 4, Aprll 1942, pp. 32-46. 



440 ~NERALS YEARBOOK, 1952 

Rivers, but these localities are regard~d to. have no economic im
portance.18 In Kivu Province, some small concentrations of rubies, 
white zircons, sapphires, and pink and green tourmalines are known 
to have been found. Garnets occur around Boma, in the Leopoldville 
Province, and in the District du Kibali-Ituri. Amethyst is known to 
occur in the Bas Congo of Leopoldville Province and in Kasai and 
Kivu Provinces. Agate has been found at Tshala on the Bushimaie 
River, and often in the alluvials along the rivers of Kasai, Kwango, 
and Moyen-Congo.19 

Data on diamond production in the Belgian Congo by individual 
companies in 1951 was published during the year.20 

Brazil.---"Brazil continued to produce a large caratage of amethyst, 
aquamarine, citrine, topaz, and tourmaline, and smaller quantities of 
chrysoberyl, andalusite, euclase, and other gems. 

Canada.-Properties and localities of gem stones, such as zircon, 
cat's-eye, tremolite, and scapolite, were discussed in an article.21 

Gem-quality serpentine occurs at Kilmar, Quebec, associated with 
magnesite. The material ranges in color from dark green through 
pea green to citron yellow. Some of the stones have been made 
into ornamental objects, such as book ends.22 

Ceylon.-Ceylon continued to be the principal world producer of 
ruby, sapphire, cill:ysoberyl, spinel, and zircon, and produced lesser 
quantities of garnet, topaz, and tourmaline. The gems came from 
the alluvial gravels of the Ratnapura district. Mining was done 
mostly by individuals, and no official production figures were avail
able.23 

Colombia.-Operations at the famous Chivor emerald mine, owned 
by Chivor Emerald Mines, Inc., were suspended. The Government
owned Muzo and Cosquez mines produced some emeralds, but output 
was erratic.24 

French Equatorial Africa.-According to reports of Grivar Explora
tion Development Corp., the United States and France agreed 
to develop jointly a new diamond mine in this country. The mine 
is near the Ubangi River, about 220 miles southeast of Berberati.25 

Madagascar.-Garnet was produced by Syndicat Minier Carlo 
Borsa near the village of Miary.26 A small quantity of opaque black 
tourmaline for industrial uses was produced on the island. 

Portuguese West Africa.-Harry Winston, Inc., a New York 
diamond dealer, was reported to have negotiated for distributor's 
rights for rough diamonds from Portuguese West Africa. The dia
·monds are mined by Angola Diamond Co.27 

Tanganyika.-It was announced in 1952 that the diamond produc
tion from the Williamson mine at Mwadui, Shinyanga, would be sold 

ts Bureau of Mines, Mineral Trade Notes: Vol. 35, No.5, November 1952, p. 48. 
"Bureau of Mines, Mineral Trade Notes: Vol. 35, No.5, November 1952, p. 50. 
"Bureau of Mines, Mineral Trade Notes: Vol. 35, No.5, November 1952, pp. 31··37. 
21 Field, D. S.M., Miscellaneous Gem Stones in Canada: Canadian Min. Jour., vol. 73, No.5, May 1952, 

pp. 78-80. 
Field, D. S. M., More Canadian Gem Stones: Canadian Min. Jour., vol. 73, No. 11, November 1952, 

pp. 8&-88. 
"Canadian Mining Journal, vol. 73, No. 11, November 1952, p. 87. 
"Seymour, Jobn, Gem Mining in Ceylon: Mine and Quarry Eng. (London), vol. 18, No. 11, November 

1952, p. 349. 
"Bureau of Mines, Mineral Trade Notes: Vol. 35, No.1, July 1952, p. 35. Mining World, vol.14, No.2, 

February 1952, p. 62. 
"Mining World, vol. 14, No.1, January 1952, p. 70. 
"'Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 3, September 1952, p. 40. 
21 Mining World, vol. 14, No. 10, October 1952, p. 75. 
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on the open market. John T. Williamson stated he refused to agree 
to new terms to sell the diamonds through the Diamond Trading 
Corp. controlled by DeBeers diamond interests. Production from 
this mine has averaged about $8,400,000 per year.28 

Venezuela.-The Minister of Mines and Hydrocarbons of Vene
zuela announced that the Government would grant a concession to 
the Compania Venezolana de Diamantes to exploit diamonds at 
Perantepuy. These deposits are in the southeastern part of the 
State of Bolivar near the Brazilian border.29 .. 

•s Mining World, vol. 14, No.2, February 1952 p. 56. 
to Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 5, October 1952, p. 29. Foreign Commerce 

Weekly, vol. 47, No.12, June 23, 1952, p. ao. 
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Gem Stones 
By Robert D. Thomson/ George Switzer,2 and Eleanor V. Blankenbaker 3 

AS IN past years, gem production in the United States resulted 
,...., largely from the efforts of amateur lapidaries who spent their 

leisure time searching for cuttable material. The many 
varieties of quartz, such as agate, jasper, and petrified wood, were the 
chief materials recovered in this way. 

A few small gem-mining companies operated deposits chiefly for 
turquois, opal, tourmaline, and jade. Because only a small percentage 
of the total was produced on a commercial scale, precise statistics 
on the value of the domestic output of gems cannot be compiled. The 
value was estimated at $500,000 to $600,000. 

The popularity of gem cutting as a hobby has increased tremen
dously in the past 10 years. An editor of one of the leading magazines 
in this field estimated that there· were perhaps 50,000 home gem
cutting shops, and the total value of gems produced was millions of 
dollars. Almost all such production remained in private collections 
without passing through trade channels. 

DOMESTIC PRODUCTION 

In the following section the principal gems produced domestically 
in 1953 and areas for which information was obtained are given in 
detail. Materials produced in small quantities and their sources are 
listed in table 1. 

Agate.-There was no significant change in agate production in 
the United States in 1953 compared with 1952. 

In Oregon an estimated 15 tons of agate was recovered, with a total 
value of about $12,000. The Fulton agate beds, Jefferson County, 
reportedly produced about 7 tons valued at $1,000 per ton. An area 
in Crook County northeast of Prineville, reportedly yielded 11,500 
pounds of agate valued at 10 cents per pound, while 2,000 pounds was 
reported found in the Crooked River area. 

Production of agate in Montana was reported to have been about 
2,000 tons; from the quantity worked stones valued at perhaps 
$15,000 were cut. 

In Texas the Marfa-Alpine area in Presidio and Brewster Counties 
and the Big Bend area in Brewster County were the chief sources, with 
a reported production valued at about $8,000. 

I Commodity-industry analyst. 
I Smithsonian Institution; consulting mineralogist to the Bureau of Mines. 
a Statistical clerk. 

479 
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TABLE I.-Localities in the United States where gem materials were reported 
to have been found in 1953 

State, county, and locality 

Alabama: Jackson County: Bridgeport _____________ _ 
Alaska: Homer _______ -- __ ----- ___________________ ---- __ --

Jade Mountain, north of Kobuk River __________ _ 
Sequoia (southeast Alaska) ______________________ _ 

Arizona: 
Apache County: Apache Indian Reservation._-
Cochise County: Mule Mountain---------------
Gila County: 

Globe-Miami area. __ -------------------- ___ _ 

Rice _____ --_ ---------_ ------------- _- ----_ ---
Roosevelt Dam_--------------------------- __ 

Graham County: 
Ash Spring Canyon, San Francisco River ___ _ 

Moonshine Canyon, San Francisco River ___ _ 
Potter Canyon, San Francisco River ________ _ 

Greenlee County: Clifton ______________________________________ _ 
Coronado Trail, Metcalf ____________________ _ 

Granville _______ ---- __ -- ___ ------------------Guthrie, York, and Sheldon ________________ _ 

MorencL _ -----------------------------------
Maricopa County: 

Bronco Canyon-------------------------- ___ _ 
Cavecreek ______________ -------------_ --. __ --
Fish Creek ... ___ --_--------------------------Gila Bend Mountains _______________________ _ 
Lake Pleasant-Slow Springs _______________ _ 
New River __________________________________ _ 
Phoenix __________ ---- __ -----.----------------
Saddle and Fourth of July Mountains ______ _ 
Seven Springs--------------------------------
Wickenburg _____ ---------------- __ ---_ ---- __ 
Winters burg _____ ---------------------- ------

Navajo County: 
Holbrook ________ ------------------.---------
Navajo Indian Reservation_----------------

Pinal County: Perlite.--------------------------
Yavapa! County: Bradshaw Range ____________________________ _ 

Castle Hot Springs __________________________ _ 
Limestone Canyon-Cottonwood Springs ____________________ _ 

Rock Springs_------------------------------
Yuma County: 

Bouse .. ____ -- ____ ---------------------.--_.--Castle Dome district_ _______________________ _ 
Arkansas: 

Garland County __ ------------------------------_ Hot Spring County: Magnet ____________________ _ 
Montgomery County __ --------------------------

California: 
Alameda County: Berkeley Hill ________________ _ 
Calaveras County ____ -------------------------- __ 
Del Norte County: Crescent City ______________ _ 
ElDorado County: Placerville _________________ _ 
Fresno County: Coalinga district._-------------
Humboldt County: Eel River and Van Duzen 

River. 
Imperial County: 

Black Mesa ________ -------------------------_ 
Picacho district__------_---------------------Winterhaven __________ ._. ____ --_. ___ .-. ____ ._ 

Inyo County: 
Bishop area.---------------------------- ___ --

Gem material 

Chalcedony. 

Black petrified wood. 
Jade (nephrite). 
Petrified wood. 

Obsidian and peridot. 
Agate and amethyst. 

Azurite, chrysocolla, epidote, garnet, obsidian, 
opal, amethyst, carnelian, bloodstone, agate, 
agatized wood, crocidolite, serpentine, turquois, 
and peridot. 

Peridot. 
Amethyst. 

Petrified wood, banded agate (blue and green), 
and obsidian. 

Opal, opalized wood, onyx, and chalcedony. 
Turquois, azuiite, malachite, agate, and opalized 

wood. 

Agate. 
Turquois, malachite, azurite, varlsc!te, chalcedony1 

amethyst, garnet, agate (blue banded), ana 
chrysocolla. 

Onyx. 
Chalcedony, turquois, azurite, opal, onyx, petrified 

and opalized wood, agate (black banded, orchid), 
quartz (rose and white). • 

Turquois and agate. 

Agate and jasper. 
Onyx, agate, petrified wood. 
Agate. 
Chalcedony. 
Agate. 
Agate, opal, and jasper. 
Ametnyst and agate. 
Agate and chalcedony. 
Jasper. 
Agate. 

Do. 

Agatized wood. 
Garnet. 
Obsidian. 

Agate. 
Do. 

Agate (purple banded); petrified, opalized, and 
agat!zed wood; chalcedony; limonite; jasper 
(red and green); carnelian; and moonstone. 

Agate. 

Jasper and agate. 
Agate, jasper, opal, and petrified wood. 

Rock quartz. 
Smoky quartz. 
Rock quartz. 

Agate. 
Chrysoprase. 
Agate, jasper, and petrified wood. 
Petrified and opalized wood, jasper, and agate. 
Jasper, chert, and petrified wood. 
Jasper and jade. 

Petrified wood and dnmortierite. 
Agate. 
Agate and fossil wood. 

Garnet, epidote, clear and smoky quartz crystal, 
obsidian, petrified wood, agate., and jasper. 

Owl Springs_-------------------------------- Agate. 
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TABLE !.-Localities in the United States where gem materials were reported 
to have been found in 1953--Continued 

State, county, and locality 

California-Continued 
Kern County: 

Horse Canyon ___ -------- ______________ ------
Rosamond ________ ----------- _____ -----------

Mendocino County: Northern part _____________ _ 
Monterey County: 

Monterey Coast _____ --_-- __ ---_-------_-- ___ _ 
Monterey ___________________________________ _ 

Plumas County---------------------------------
Riverside County: 

Banning _______ ----_-------------------------
Beaumont ______________ --- __ ----------------
Cabazon ______________ -----------------------Hemet_ _______________ -_____________________ _ 
Juniper Flats (between Lakeview and 

Hemet). 
Near Wiley WelL----------------------------
Nuevo ______________ -------------------------
Thomas Mountain (between Hemet and 

Palm Springs). 
San Benito County: Dallas gem mine ___________ _ 
San Bernardino County: 

Mojave and Needles district _____ ------------
Yucaipa and Mentone district ______________ _ 

San Diego County: 
George Ashley mine, Pala ___________________ _ 
Himalaya and Herriot Mines ___ -------------
Mesa Grande district_ _________ --------------
Pala ____________ -----------------------------
Ramona __________________ -------------------Rincon_--- __________________________________ _ 
San Diego __________ --------------------------

San Luis Obispo County: 
Cayucos _________ ----------------------------
Morro Bay-----------------------------------
Nipomo area ___ --------------------------- __ _ 
Northern part of county----------------------Shell Beach _______________________ --------- __ 

Santa Clara County: Morgan Hill and Stone 
Canyon. 

Siskiyou County: Happy Camp district_ _______ _ 
Trinity County---------_--------_--------------

Colorado: 
Chaffee County: 

Brown Canyon ______ ---------------------- __ Salida _______________________________________ _ 
Delta County: Roubideau Canyon _____________ _ 
Elbert County: Bijou Basin (near Elbert) ______ _ 
El Paso County: 

Cheyenne Canon ____________________________ _ 
Colorado Springs----------------------------
Tarryall Mountains-------------------~------

Fremont County: 
Canon City _________________ ----- ___ ------- __ 
Garden Park ________________________________ _ 

Larimer County: 
Red Feather Lakes __________________________ _ 
Wellington __ --- ___________________ ----- _____ _ 

Mesa County: 
Fruita ________ -------------------------------Unaweep Canyon ____________________ ---- ___ _ 
Whitewater---_--- ___ -------------_-- _______ _ 

Montrose County: Crystal----------------------
Saguache County: 

Poncho Pass __ ------------ ____ ------ ___ -- ___ _ 
Villa Grove ______________ --------------------

Teller County: 
Clyde----------------------------------------

g~~8~~-~~~~~:::::::::::::::::::::::::::::::: 
FlorissanL-----------------------------------Pike's Peak ______ --- ___ ---- __ --_-----_--- ___ _ 

Florida: Hillsborough County: Tampa Bay (Ballast 
Point). 

Georgia: 
Cobb County: Kennesaw Mountain (near Mari-

etta). Morgan County: Buckland _____________________ _ 
Paulding County: Dallas ___ ---------------------
Rabun County: Clayton area--------------------

Agate and jade. 
Rhodonite. 

Gem material 

Jade, jasper, opal, and quartz. 

Agate, nephrite, and jadeite. 
Jade, rhodonite, jasper, and agate. 
Rose quartz. 

Corundum. 
Garnet, epidote, and tourmaline, 
Chalcedony and agate. 
Rose quartz, tourmaline, topaz, and beryl. 
Aquamarine. 

Agate. 
Asteriated rose quartz. 
Rose quartz and amazonstone. 

Benitoite, nephrite, and jadeite. 

Jasper, agate, and bloodstone. 
Rhodonite. 

Kunzite, beryl, tourmaline, and quartz. 
Tourmaline, beryl, topaz, and quartz. 
Tourmaline. 
Kunzlte. 
Tourmaline and garnet. 
Tourmaline and kunzite. 

Do. 

Quartz. 
Jasper and jade. 
Agate, jasper, and moss agate. 
Jasper. 
Onyx (travertine). 
Jasper. 

Nephrite, jade, and idocrase. 
Agate, jasper, and rhodonite 

Petrified wood and agate. 
Jasper. 

Do. 
Opal!zed wood. 

Garnet and tourmaline. 
Topaz. 

Do. 

Agate. 
Do. 

Amethyst. 
Amazonstone. 

Agate. 
Amethyst. 
Flint and petritled wood. 
Amazonstone, phenaclte, smoky quartz, and topaz. 

Agate. 
Tnrquois. 

Topaz. 
Zircon. 
Amethyst. 
Petritled wood. 
Agate. 
Agatized coral. 

Topaz. 

Amethyst. 
Garnet. 
Ruby, garnet, amethyst, and smoky quartz 
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TABLE 1.-Localities in the United States where gem materials were reported 
to have been found in 1953--Continued 

State, county, and locality 

Georgia-Continued Troup County: La Grange ______________________ _ 
Wilkes County: Graves Mountain (11 miles from 

Washington). 
Idaho: 

Benewah County: Emerald and Ruby Creeks __ _ 
Blaine County: Muldoon location ______________ _ 
Butte County: Craters of the Moon _____________ _ 
Canyon County: Caldwell ______________________ _ 
Lemhi County: Salmon _________________________ _ 
Nez Perce County: Lewiston ___________________ _ 

Owyhee County: Bruneau Dester location ______ _ 
Indiana: Elkhart County: Goshen __________________ _ 
Iowa: Lee County: Fort Madison _____________________ _ 

Page County: Clarinda _________________________ _ 
Kansas: Franklln County: Ottawa ______________________ _ 

Wallace County: Wallace _______________________ _ 
Louisiana: Ouachita County: West Momoe ________________ _ 

Vernon County: Leesville------------------------Maine: Androscoggin County: Minot _______________ _ 
Maryland: 

Baltimore County: 
Baltimore Harbor----------------------------
Butler ____ -----------------------------------Dyer Quarry ________________________________ _ 

Calvert County: Calvert Cliffs _________________ _ 
Carroll County: New Windsor __________________ _ 
Cecil County: State Line Chrome Pits __________ _ 
Frederick County: Libertytown ________________ _ 
Harford County: Cardifi ________________________ _ 
Washington County: Camp Ritchie ____________ _ 

Michigan: 
Emmet County: PetoskeY----------------------
Keweenaw County: 

Ahmeek-------------------------------------
Delaware mines------------------------------
Isle Royale beaches __ -----------------------

Minnesota: 
Carlton County: Moose Lake-------------------
Cook County: 

North shore of Lake Superior _______________ _ 
Tom Lake __ ---------------------------------Lake County: Grand Marais ___________________ _ 

Mississippi: Harrison County: Biloxi ________________________ _ 
Wayne County: Waynesboro ___________________ _ 

Missouri: Cape Girardeau County: Ozark Mmm
tains (west of Cape Girardeau). 

Montana: 
Custer County: Miles City----------------------Fergus County: Lewistown _____________________ _ 
Granite County: 

Anaconda and Meyers Gulches _____________ _ 
West fork of Rock Creek ____________________ _ 

Lewis and Clark County: Helena _______________ _ 
Madison CountY---------------------------------Missoula County: Lola Creek district ___________ _ 
Park County to Dawson County: Yellowstone 

River. 
Powell County: Dry Cottonwood Creek Gulch __ 
Prairie County: Terry---------------------------Silver Bow County: Butte ______________________ _ 
Yellowstone County: Billings ___________________ _ 

Nebraska: 
J efierson County: 

Fairbury ___ -- __ --- _____ -- __ ---- _____ --- _____ _ 
Steele City-----------------------------------

Nev~::" County: Orella ___________________________ _ 

Clark County: Las Vegas Wash ________________ _ 
Douglas County __ ------------------------------
Humboldt County: Virgin Valley, Thousand 

Creek. 
Lander County: Battle Mountain area __________ _ 

Gem material 

Rose quartz, aquamarine, and amethyst. 
Rutile, kyanite, and lazulite. 

Star garnet. 
Agate and petrified wood. 

Do. 
Agate and agatized wood. 
Opalized wood. 
Opal, star garnet, petrified wood, agate, jasper, 

and sapphire. 
Petrified wood, jasper, opalized wood, and agate. 
Agate and jasper. 

Jasper. 
Agate. 

Petrified wood. 
Opal. 

Agate, jasper, and petrified wood • 
Petrified wood. · 
Garnet. 

Flint. 
Gamet. 
Serpentine. 
Jasper. 
Azurite and malachite. 
Serpentine. 
Malachite. 
Serpentine. 
Cuprite. 

Fossil coral ("Petoskey stone"). 

Agate and thomsonite. 
Chlorastrolite. 
Agate and thomsonite. 

Agate and jasper. 

Thomsonite and agate. 
Do. 
Do. 

Jasper. 
Petrified wood. 
Ag~te and jasper. 

Agate and sapphire. 
Sapphire. 

Do. 
Do. 

Sapphire, garnet, ruby, and spinel. 
Tourmaline. 
Smoky and colorless quartz. 
Agate. 

Sapphire. 
Agate and petrified wood. 
Sapphire. 
Moss agate. 

Jasper, agate, and petrified wood. 
Do. 

Agate, chalcedony, and petrified wood. 

Amethyst. 
Topaz. 
Opal and rhodonite. 

Turquois. 
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TABLE i.-Localities in the United States where gem materials were reported 
to have been found in 1953--Continued 

State, county, and locality 

Nevada-Continued 
Lincoln County: 

Acoma district_ ___________ -------------------
Bristol silver-mining district.----------------
Hiko district. __________ • _______ •... ----------

Washoe County: Sparks ________________________ _ 

New Hampshire: 
Cheshire County: 

Alstead. ________________________ -------------
Marlow _______ -------- ___ ----- ___ ------.-----
Surry __ .-----____ c ••• _------ ••• --_.-- •• ------Walpole _____________________________________ _ 

Westmoreland. __ ----- __ ------_ •••• ----------
Coos County Milan _______________________________________ _ 

Stark. _______________________ • __ •• _ ••••• ___ ---
Grafton County: Plymouth _____________________ _ 
Rockingham County: Raymond (Chandler feld

spar mine). Sullivan County: Tempster _____________________ _ 
New Jersey: 

Morris County: Stirling_ .. ---------------------
Passaic County: New Street quarry in Paterson. Sussex County: Franklin _______________________ _ 

New Mexico: · Luna County: Deming _________________________ _ 
Santa Fe County: Santa Fe _____________________ _ 

New York: Erie County: Buffalo ___________________________ _ 
Orange County: Forest of Dean magnetite mine. 

North Carolina: 
Ashe County-------------- ______ -----------------
Avery County: Cranberry ______________________ _ 
Macon County: Caler Fork of Cowee Creek ____ _ 
Orange County: Hillsboro ______________________ _ 

North Dakota: McLean County: Coleharbor _______ _ 
Oklahoma: Canadian County: El Reno _____________________ _ 

Comanche County: Zircon mine, Wichita Moun-
tain. 

8~.:~~~~ur..tr=J:~:======================== Jackson County: Altus _________________________ _ 
Ottawa County: Miami-Oklahoma district _____ _ 
Pushmataha County: Antlers ___________________ _ 

Oregon: 
Baker County: Greenhorn ______________________ _ 
Crook County: Carey Ranch ________________________________ _ 

Crooked River country ___ -------------------
Eagle Rock __ --------------------------------Ochoco Mountains, Lucky Strike bed _______ _ 
Powell Butte---------------------------------Prineville ___________________________________ _ 
View Point beds ____________________________ _ 

g~u~:g~dnt~~~~~---~~==================== Harney County: 
Glass Butte obsidian field ___________________ _ 
Steens Mountains _________________ -----------

Jackson County: Medford ______________________ _ 
Jefferson County: Fulton agate beds ___________________________ _ 

Madras. ____________________________________ _ 
Pony Butte-Prlday Ranch __________________ _ 

Lane County: Bear Creek ______________________ _ 
Malheur County: Sucker Creek _________________ _ 
Polk County: Dallas ____________________________ _ 
Union and Wallowa Counties: Wallowa Moun-

tains. 
Wheeler County: Fossil district _________________ _ 

Pennsylvania: Adams County: Greenstone ___________________ _ 
Lancaster County: Woods mine ________________ _ 

Gem materlal 

Chalcedony. 
Chrysocolla and malachite. 
Jasper. 
Petrified wood, agate, jasper, idocrase,garnet, and 

obsidian. 

Aquamarine. 
Green tourmaline. 
Amethyst. 
Blue tourmaline. 
Amethyst. 

Topaz. 
Amethyst and',smoky quartz. 
Aquamarine. 
Spodumene. 

Aquamarine. 

Carnelian. 
Prehnite. 
Friedelite. 

Agate. 
Beryl. 

Satin-spar (calcite) 
Suustone. 

Gamet, moonstone, rutile, aquamarine, 
golden beryl. 

Unakite. 
Corundum. 
Moss agate. 
Petrified wood. 

Jasper, petrified wood, and agate. 
Zircon. 

Jasper, petrified wood, and agate. 
Ala baste. 
Smoky quartz. 
Sphalerite. 
Green quartz. 

Agatized fern. 

Agate. 
Moss agate. 
Agate. 
Moss agate and carnelian. 
Agate. 

Do. 
Do. 

Jade. 
Moss agate and carnelian. 

Obsidian. 
Agate. 
Agate, jasper, and petrified wood. 

Agate. 
Amethyst. 
Agate. 

Do. 
Agate, jasper, and petrified wood. 
Jasper, agate, and petrified wood. 
Agate. 

Do. 

Cuprite. 
Serpentine. 

and 
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TABLE 1.-Localities in the United States where gem materials were reported 
to have been found in 1958-Continued 

State, county, and locality 

South Carolina: 
Anderson County: Pelzer-----------------------
Chesterfield County: Chesterfield (Old Brewer 

gold mine). 
Florence County: High H!Il Creek ______________ _ 

South Dakota: 
Custer County: 

Black Hills and Bad Lands------------------
Custer ______________________________ -- ______ _ 

Pennington County: Keystone __________________ _ 
Tennessee: Carter County: Roan Mountain ________ _ 
Texas: 

Brewster County: Alpine. _____________________ -- __________ -- __ _ 
Rio Grande River and Big Bend area _______ _ 

De Witt County----------------------------------
Duval County_----------------------------------Fayette County: Muldoon ______________________ _ 
Gonzales County: 

Gonzales. __ ----------------------------------
Nixon _____________________ --------- __ --------Hidalgo County: Mission _______________________ _ 

Lee County: Giddings __________________________ _ 

Llano County: LlanO----------------------------
Mason County: Streeter _______ , ________________ _ 
Potter County: AmarillO-------------------------Presidio County: Marfa ________________________ _ 
Trinity County: TrinitY-------------------------
Walker County: Huntsv!Ile _____________________ _ 
Webb County: LaredO--------------------------
Zapata County: Zapata and Falcon Dam on Rio 

Grande River. 
Utah: 

Box Elder County: Lucin·-----------------------Garfield County: Escalante _____________________ _ 
Kane County: Orderville------------------------Millard County: Black Rock ___________________ _ 
Salt Lake County: Murray _____________________ _ 
Sevier County: Salina .• -------------------------Tooele County: Dugwav Pass __________________ _ 
Washington County: Hurricane ________________ _ 
Wayne County: 

Hanksville. _____ -----------------------------
Torrey_--------------------------------------Vermont: Windsor County: Chester ________________ _ 

Virginia: Rockbridge County: Vesuvius.-----------
Washington: Cowlitz County: Kalama _______________________ _ 

Kittitas County: 
Ole Elnm----------------------. -------------Ellensburg ____________________ -- __ --- _______ _ 
Horse Canyon.------------------------------

Lewis County: . 
Chehalis-------------------'-----------------
Toledo. ___ -----_-- ---------------------------Yakima County: Toppenish ____________________ _ 

Wisconsin: 
Ashland County: Chippewa River ______________ _ 
Clark County: Owen---------------------------

Wyoming: 
Carbon County: Kortes Dam ___________________ _ 
Fremont County: 

"Cottonwood-Haypress" and Warm Springs. Dubois ____________________ -_--_. __ -- _______ ._ 
Lander------------------------- --------------
North side Beaver Divide and Green 

Mountains. 

Sweetwater County: 

Gem material 

Tourmaline. 
Topaz. 

Petrified wood. 

Rose quartz, star beryl, jasper, jade, chert, and 
agate. 

Beryl, rose and star quartz, and agate. 
Beryl, rose and star quartz, and tourmaline. 
Unakite. 

Agate. 
Agate and jasper. 
Agate, agatized and opalized wood, and jasper. 

Do. 
Opa!ized and petrified wood. 

Do. 
Do. 

Agate. 
Opalized and petrified wood. 
Amethyst, garnet, smoky quartz, quartz, and black 

tourmaline. 
Topaz. 
Petrified wood. 
Agate and jasper. 
Opalized and petrified wood. 

Do. 
Agate. 

Do. 

Variscite. 
Agate, dinosaur bone, and petrified wood. 
Agate. 
Obsidian. 
Onyx. 
Agate. 
Quartz. 
Agate. 

Agate and petrified wood. 
Petrified wood, dinosaur bone, jasper, and agate. 
Pyrite. 
Unak!te. 

Carnelian and sardonyx. 

Agate. 
Do. 

Chalcedony. 

Carnelian and sardonyx. 
Do. 
Do. 

Jasper. 
Agate and jasper. 

Jade (nephrite). 

Do. 
Agate. 
Jade (nephrite) and agate. 
Jade (nephrite), iris agate, 

agatized wood, sapphire, 
hematite, and serpentine. 

moss agate, jasper, 
garnet, aventurine, 

Agate fields._-------------------------------- Agate. 
Eden Valley--------------------------------- Petrified wood. 
Between Liman and Little America __________ Agate. 
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Agate valued at $2,200 was found in San Bernardino County, 
Calif., principally in the Mojave Desert region. The value of gem 
stones from other areas in California, as shown in table 1, is not 
known. 

The total production of agate in Arizona was reported to be 12 tons, 
valued at about $12,000. The principal localities were the Saddle 
Mountain area, in Maricopa, Pinal, and Graham Counties, in the 
Bradshaw Range east of Wickenburg, Maricopa County, and near 
Holbrook, Navajo County, from areas just outside the Petrified 
Forest National Monument. . 

The agate fields near Deming, Luna County, N. Mex., reportedly 
yielded about 50 tons of material (value not reported). Production 
from the Salida and Pike's Peak area, Chaffee County, Colo., was 
valued at $2,000. In Florida production of agatized coral from 
Tampa, Hillsborough County, was reported as 1,000 pounds, valued at 
$3,000. 

The Iris and Fairburn agate were described in 1953.4 

Jade.-The decline in jade mining in Wyoming, noted in the past 
several years, continued in 1953 owing to depletion of known deposits. 
There was virtually no production of good-quality material worth $30 
to $100 per pound. Production was reported as follows: Apple green, 
100 pounds at $30 per pound; black, olive, etc., 2,000 pounds at $1 per 
pound; snowflake, 1,500 pounds at $2 per pound. 

A jade boulder (possibly idocrase) weighing 1,350 pounds was found 
in Shasta County, Calif., and it was estimated that after cutting it 
may be worth about $25,000.5 A small quantity of jade, none of fine 
quality, was produced in Mendocino, Monterey, and San Benito 
Counties, Calif. 

The Empire Jade Co. and the Shungnak Jade Products Co. pro
duced a small quantity of nephrite jade from the Shungnak district, 
Northwestern Alaska region, in 1953. By careful selection and cutting 
gem-quality jade was obtained and made into jewelry. Scraps from 
the cutting and inferior-quality grade, unsuitable for cutting, were cut 
into blocks and sold to tourists as souvenirs. 

Three articles were published in 1953 on jade.6 

Opal.-The opal mines in Virgin Valley, Humboldt County, Nev., 
produced opal valued at approximately $60,000. 

Topaz.-Topaz continued to be produced from the Streeter
Kotempsie area of Mason County, Tex. Both white and blue topaz 
were found by amateur gem collectors by washing and sifting stream 
gravels in the area. The 1953 production was reported as 10,000 
grams, with an estimated value ranging from $4,000 to $10,000. 

Tourmaline.-Operations in the famous gem-producing area of 
Mesa Grande, San Diego County, Calif., produced more tourmaline 
than in the past several years. Production from the Himalaya mine, 
operated by R. R. Potter, was reported as 168 pounds, valued at 
$6,000. Morganite (pink beryl) also was produced, at a value of 
$3,000. 

• Jones, F. T, The ;£rls Agate Described: Mineralogls~~ vol. 21, No.1, January 1953, pp, 3-10. 
Putnam, G. u., Frurburn Agate: Mineral Notes and News, No. 187, April 1953, pp. 8, 43. 
• California Mining Journal, vol, 23, No. 2, October 1953, p. 30. 
• Webster._!tobert, Jade and Jadelike.Min8!'8ls :M~eralogist, vol. 21, No.12, December 1953, pp, 436-438. 
Long, F. w ., Some Alaska Jade Trails: MmeralogiSt, vol. 21, Nos. 6-7-8, June-August 1953, pp. 243-249, 

258,~. 2601 262, 264J _266, 268, 270. 
118lpneru, J. M., Arctic Jade: Rocks and Minerals, vol. 28, No. &-6, May-June 1953, pp. 237-242. 
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Turquois.-Principal production of turquois during 1953 was from 
mines in the vicinity of Battle Mountain, Humboldt County, Nev. 
The Royal Blue Mines Co., operated by Lee F. Hand of Battle 
Mountain, reported producing turquois valued at more than $110,000. 
About 2,000 pounds of good grade turquois and 3,000 pounds of 
lighter colored material was produced in Arizona from the Miami
Globe district, Gila County. A small quantity of fine-quality tur
quois was produced from Villagrove Turquoise Lode, near Villagrove, 
Saguache County, Colo. 

SYNTHETIC GEMS 
8ynthetic star sapphire and ruby gem stones were produced in 

Europe and the United States in 1953. Production by domestic 
industry declined sharply in 1953 compared with 1952 because of 
increased imports of foreign synthetic stones, which were sold at 
lower prices than similar stones produced in the United States. 
Linde Air Products Co., Division of Union Carbide & Carbon Corp., 
a producer of synthetic star stones, petitioned the United States 
Tariff Commission to ban imports on these products originating in 
Europe.7 

Synthetic emerald was produced only by the Chatham Research 
Laboratories in San Francisco, Calif. Production in 1953 was 
essentially the same as in 1952-about 60,000 carats, of which 50 
percent was low-quality, 40 percent medium-quality, and 10 percent 
fine gem quality. 

A small production of titania (synthetic rutile) was reported by two 
United States manufacturers. 

The cultured-pearl industry in Japan, which had nearly regained 
its prewar status, was set back by a typhoon which destroyed much 
of the crop that was to have been harvested in late 1953. In some 
areas losses as high as 60 percent of the crop were reported. The 
damage was expected to cause a 20-percent rise in cultured-pearl 
prices. Major purchasers of cultured pearls urged the Japanese 
Government to establish marketing quotas to prevent flooding of the 
market with inferior quality material. 

CONSUMPTION 
Total sales of diamonds and other gem stones by retail jewelers in 

the United States declined slightly in 1953 compared with 1952. 
Total sales of diamonds, including both gem and industrial, by the 
Central Selling Organization on behalf of all major producers amount
ed to $176,500,000 compared with $201,600,000 in 1952. Sales of 
gem diamonds by the Diamond Trading Co. during 1953 were $121,-
341,000, a small decrease compared with 1952. . 
•Large quantities of semiprecious gem stones were collected in the 
United States by gem-stone enthusiasts. The stones were cut and 
polished in home lapidary shops for handmade jewelry or private 
collections or by commercial lapidary shops. Activity in this field 
has been increasing through the efforts of several technical journals 
and local gem societies. 

t Chemical and Engineerlng News, vol. 31, No. 35, Aug. 31, 1953, pp. 3552-3553. 
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FOREIGN TRADE 8 

Imports of gem stones into the United States increased 4 percent 
in 1953 compared with 1952 (table 2). Diamonds ranked first, with 
83 percent of the imports, based on value, followed by imitation 
stones (synthetic and other), 12 percent; and pearls (natural and 
cultured), 3 percent, as shown in table 2. 

TABLE 2.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1952-53 

[U. S. Department of Commerce) 

Commodity 
Carats 

Diamonds: 
Rough or uncut (suitable for cutting Into gem stones), 

duty-free ________________ -------------------------------- 1709, 043 
Cut but unset, suitable for jewelry, dutiable.------------- 438,546 

Emeralds: 
"Rough or uncut, duty-free·-------------------------------- 8, 790 
Cut but not set, dutiable.--------------------------------- 11,162 

Pearls and parts, not strung or set, dutiable: 
NaturaL----_--.---------------------------------_-------- ---------
Cultured or cultivated------------------------------------ ---------

Other precious and semiprecious stones: 
Rough or uncut, duty-free--------------------------------- --------
Cut but not set, dutiable---------------------------------- --------
Imitation, except opaque, dutiable: 

Not cut or faceted------------------------------------- --------
Cut or faceted: Synthetic.________________________________________ _ _______ _ 

Other ________________________________________ --- _____ --- __ _ 
Imitation, opaque, Including imitation pearls, dutiable •••. --------

Marcasites, dutiable: 
ReaL----------------------------------------------------- ---------
Imitation •• _________ ---- ___ --_-----------_------------_--- __ -------

1952 1953 

Value Carats Value 

I $52, 192, 621 733,630 $57, 010, 829 
51,671,643 444,247 50,549,942 

22,213 15,581 27,987 
449,726 26,952 320,739 

465,165 264,873 
3,373,383 3, 769,758 

226,832 203,667 
2,125, 456 2, 218,858 

97,502 40,720 

I 536,047 677,029 
I 13, 413, 526 14,872,795 

39,142 127,641 

75,285 04,813 
ll,061 2,589 

---1----1 
TotaL-------------------------------------------------- --------- 1124,699,402 -------- 130, 182,050 

1 Revised figure. 

TABLE 3.-Diamonds (exclusive of industrial diamonds) imported for consump
tion in the United States, 1952-53, by countries 

[U. S. Department of Commerce) 

Rough or uncut Cut but nuset 

C untry Value 
Carats 

Value 
Carats 

Total Average Total Average 

1952 
Australia _____________________________ ---------- ------------ ---------- 142 $41,882 $294.04 
Belgium-Luxembourg_________________ 4, 852 $430,417 $88.71 186,682 22,956,814 122.97 
Bermuda ••... ------------------------ 9, 545 300.102 31.44 ---------- ------------ ----------
Bolivia_______________________________ 71 2,119 29.85 ---------- ------------ ----------
BraziL_______________________________ 9, 719 479,114 49.30 2, 056 242,763 118.08 
British Guiana----------------------- 1,061 53,855 50.76 22 3,249 152.23 
British Malaya_______________________ I, 723 ll5,367 66.96 ---------- ------------ ----------
Canada •••••••••••• ------------------- 3, 847 383,463 99.68 169 36,604 217.12 
Denmark _____________________________ ---------- ------------ ---------- 15 2, 528 168.53 
France·------------------------------- 50,490 1, 075,560 21.30 784 321,310 409.83 
French Equatorial Africa------------- 13,976 396,924 28.40 ---------- ------------ ----------
French Morocco. _____________________ ---------- ------------ ---------- 6 602 100.33 
Germany, West.---------------------- ---------- ------------ ---------- 17,658 1, 364,251 77.26 India •• _______________________________ ---------- ------------ ---------- 2, 821 25,539 9. 05 
Indonesia----------------------------- ---------- ------------ ---------- 14 2, 532 180.86 

• Figures on imports and exports compiled by Mae. B. Price and Elise D. Page, Division of Foreign 
Activities, Bureau of Mines, from records of the U. S. Department of Commerce. 
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TABLE 3.-Diamonds (exclusive of industrial diamonds) imported for consump
tion in the United States, 1952-53, by countries-Continued 

[U. S. Department of Commerce] 

R!Jugh or uncut Cut but unset 

Country Value Value 
Carats Carats 

Totsl Average Total Average 

128,206 $10,017,374 $78.13 
187 29,641 158.51 

5 1,250 250.00 
7 ·t,573 224.71 

111 13,143 118.41 
33,636 4,246,138 126.24 
1,021 7,476 7.32 

Israel and Palestine------------------- $47 $47.00 
ItalY---------------------------------- 359 60,808 169.38 

~~i:.o:ii-============================= ========== ============ ========== 
Mexico_ ·---------------------------- ---------- ------------ ----------
Netherlands-------------------------- 2, 271 219,467 96.64 
Portuguese Asia, n. e. S--------------- ---------- ------------ ----------
Surinam------------------------------ 135 . 8, 999 66.66 
Switzerland___________________________ I 94,052 I 6, 997,845 I 74.40 
Thailand----------------------------- 1, 338 153,564 114.77 
Union of South Africa---------------- 148,515 11,276,049 126.30 
United Kingdom--------------------- I 440,162 139,387,889 I 89.48 
Venezuela---------------------------- 26,926 851,032 31.61 

----3;319- ----582;130- ----175~39 

988 134, 883 139. 34 
54, 011 10, 737, 727 198. 81 
6, 706 902, 044 134. 51 

---------- ------------ --·-------
Total1952---------------------- 1709,043 152,192,621 173.61 438,546 51,671,643 117.82 

1988 
Argentina----------~------------------ ---------- ------------ ---------- 18 4, 263 236.88 
Australia------------------------------------------------------------- 3 1, 771 590.33 
Belgian Congo ________________________ ---------- ------~----- ---------- 300 63,603 212.01 
Belgium-Luxembourg_________________ 19,116 1, 818,663 95.14 215,438 25,554,634 118.62 
Bermuda----------------------------- 8, 985 502,677 55.95 ---------- ------------ ----------
Brazil--------------------------------- 398 99,448 249.87 34 8, 722 256.63 
British Guiana----------------------- 2,307 88,958 36.39 30 2,847 94.90 
British Malay&----------------------- 560 65,162 116.36 ---------- ------------ ----------
British West Africa___________________ 121 726 6.00 ---------------------- --------·-

E~=canReiiubllc--================= ----~:~- ----~~- ----~:~~- 9~ 88• ~~ ~:zg: ~ 
France-------------------------------- 11,631 280,922 24.15 1, 098 170,306 155.11 
French Equatorial Africa------------- 39,963 940,002 23.52 ---------- ------------ --------
Germany, West----------------------- 167 1, 667 9. 98 22, 196 1, 633,341 73.59 
Gold Coast--------------------------- 450 4, 219 9. 38 ---------- ------------ --------
Hong Kong--------------------------- ---------- ------------ ---------- 1 93 93.00 India _________________________________ ---------- ------------ ---------- 2, 974 52,853 17.77 
Israel and Palestine------------------- ---------- ------------ ---------- 122,218 10,276,874 84.09 

~~~~~==:::::::::::::::::::::::::: :::::::::: :::::::::::: :::::::::: 1n ~: 5i ~: ~ 
Netherlands-------------------------- 4,171 374,437 89.77 29,365 3, 491,370 118.90 
Switzerland--------------------------- 7, 820 841,026 107.55 493 171,765 348.41 
Union of South Africa---------------- 56,592 2, 336,405 41.29 46,441 8, 465,833 182.08 
United Kingdom--------------------- 524,826 47,625,107 90.74 3, 271 526,641 161.00 · 
Venezuela---------------------------- 51,779 1,587,872 30.67 3 745 248.33 

Totall953---------------------- 733,630 57,010,629 77. 71 444, 247 50, 549, 942 113.79 

1 ltevlsed figure. 

TECHNOLOGY 

Descriptions of lapidary equipment, the general principles of con
struction, and applications of the various cabochon and facet machines 
were described in magazine articles to guide amateur lapidaries.9 

The merits of cutting certain gem stones by the freeform method 
were emphasized.10 

The procedure for cutting and grading diamonds involves intricate 
steps and requires skills developed through years of painstaking work. 

' Morrow, I. L., Gem-Cutting Equipment to Make In the School Shop: Industrial Arts and Vocational 
Education, vol. 42, October 1953, pp. 285-286. 

Sinkankas, John, Lapidary Machinery, part !-Cabochon Machinery: Rocks and Minerals, vol. 28, 
No. 1-2, January-February 1953, pp. 44-48; part IT-Faceting Machinery, No. 3-4, March-April 1953, pp. 
147-153. 

Walker, D. B., A Horizontal Lap Wheel: Mineralogist, vol. 21, No. 10, October 1953, pp. 373-374, 376, 378. 
"Sanger, Lucille, Cutting the Freeform: Rocks and Minemla, vol. 28, No. 9-10, September-October 1988, 

pp. 493-494. 
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The history of diamond polishing and present-day methods for cut
ting and polishing diamonds for market were described.11 

On the basis of end use diamonds are classified as (1) gem and (2) 
industrial. Diamonds of good color and perfection are used for 
gem purposes, and the remainder are used in industry because of their 
hardness.12 Studies were conducted to determine, by microscopic 
techniques, the growth features of diamonds, phenomena produced by 
etching, limitations of polishing, and the rate of abrasive resistance.13 

Further work was done on coloring diamonds by irradiation in a 
cyclotron or nuclear reactor. Green was the main color obtained, 
but brown and other colors also were obtained. Formation of blue 
diamonds from yellow by exposure to high-energy electrons was 
described.14 

Investigations of natural and synthetic emerald showed that syn
thetic stones had a greater transparency to short-wave ultraviolet 
light. Results of the experiments present a possible method for 
distinguishing natural from synthetic emerald.15 

The history of gem-stone synthesis and methods used for producing 
synthetic sapphire, ruby, and emerald were discussed.16 

'rumbling gems for polishing rough gem materials has been known 
for more than 100 years, but just recently the technique has become 
popular with amateur lapidaries. Mechanics and use of a tumbling 
barrel were described.17 

A discussion to aid the layman, to clarify the meaning of brilliance 
and fire and the factors that influence each, was published in 1953.18 

Patents were issued on methods for growing synthetic corundum 
and spinel gems on a seed 19 and for growing synthetic rutile.20 

Absorption spectra of pink and green tourmaline were measured by 
a Hilger.;medium quartz spectograph. Absorption curves showed 
that color was unaffected by heating at less than 800° 0., and between 
800°-1,000° C. the pink crystals were decolorized, with loss in weight 
and partial destruction of the lattice. Green tourmaline turned 

u Industrial Diamond Review, Early Diamond Polishing in London: Vol. 13, No. 149, Apri!1953, p. so. 
Grodzinski, P., The History of Diamond Polishing: Industrial Diamond Rev., vol. 13, No. 147, suppl. 1, 

February 1953, pp. 1-13. Diamond Technology; Production Methods for Diamond and Gem Stones: 
N. A. G. Press, Ltd:.z. London, 2d rev., 1953, 784 pp. 

Holstein, 0., The uraft of Diamond Polishing: Jour. Gemmol., vol. 4, No.1, January 1953, pp.14-23. 
Kaplan, G. R., Procedure for the Cutting and Grading of Diamonds: Gems and Gemology, vol. 8, Winter 

Issue, 1953, pp. 35&-360. 
"Kraus, E. H., Classification and Description of Varieties of Diamond: Ind. Diamond Rev., vol. 13, 

No. 149, April 1953, p. 86. 
u Tolansky, S., The Surfaces of Diamonds: Ind. Diamond Rev., vol. 13, No. 157, December 1953, pp. _ 

271-276. 
"Ousters, J. F. H., Artificial Coloration of Diamonds: Optima, vol. 3, 1953, pp. 8-12. 

I • Anderson, R. W., A New Test for Synthetic Emerald: Gemmologist (London), vol. 22, No. 264, July, 
1953 pp. 11&-117. 

16 Davids, E. B. and Tindula, R. W., Synthetic Gemstones: O:tr. Tech. Services, Tech. Div. Rept. 
IR-11392, May 1953, 7 pp. 

Fronde!, C., Co=ercial Synthesis of Star Sapphires and Star Rubies: Econ. Geol., vol. 48, No.4, June
July 1953, p. 325. 

Kaspar, J., Synthetic Corundum, part II: Ind. Diamond Rev., vol. 13, No. 149, April 1953, pp. 81-84. 
Synthetic Corundum, part III: Ind. Diamond Rev., vol. 13, No. 150, May 1953, pp. 102-104. 

Miles, Joel, Man-Made Gem Stones: Mineralogist, vol. 21, No. 9, September 1953, pp. 32&-326, 328, 
330, 332. 

Webster, R., Synthetic Gemstones: Gemmologist (London), vol. 21, No. 249, 1952, pp. 66-70. 
Weyl, W. A., Synthetic Minerals: Econ. Geol., vol. 48, No. 4, June-July 1953, pp. 288-305. 
11 Leeson, Bert, The Tumbling Barrel, How Does It Work: Min. Notes and News, No. 187, April1953, 

pp. 9, 52. 
Mitchell, R. C., How to Tumble Gems: Lapidary Jour., vol. 6, No. 6, February 1953, pp. 442-446. 
18 Pough, F. H., Brilliance and Fire as Gemstone Properties, part I: Jewelers' Circ.-Keystone, vol. 123, 

No. 11, August 1953, pp. 140, 187-190; part II, No. 12, September 1953, pp. 112, 136-138, 140. 
II Barnes, M. H. (assigned to Union Carbide & Carbon Corp.), Synthetic Gem Production: U.S. Patent 

2,634,554, Apr. 14, 1953. 
"Eversole, W. G. and Drost, Wilfred (assigned to Union Carbide & Carbon Corp.), Synthetic Rutile 

and Method of Making: U. S. Patent 2,610,129, Sept. 9, 1952. 
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brownish at lower temperatures. Results of experiments to determine 
the relationship between color and either lattice structure or chemical 
composition were reported.21 · . 

A polariscope consisting of a cylindrical shell with polaroid plates 
can be used to determine whether a gem is singly or doubly refractive. 
Details were given for building a handmade instrument.22 

Certain gem stones, when exposed to ultraviolet rays, will glow or 
luminesce. Selected gem stones were subjected to ultraviofet and 
X-ray radiation and their reactions were recorded.23 

A historical survey of the spectroscope and its application in 
gemmology was published in a technical journal.24 

WORLD REVIEW 
Production of diamonds (including industrial diamonds) in 1953 

increased 7 percent compared with 1952, as shown in table 4. Belgian 
Congo ranked first, with 63 percent, principally industrial diamonds, 
and Union of South Africa second, with 13 percent, mainly gem-quality 
diamonds .. A detailed review of the world diamond industry in 1952 
was published in 1953.2li · 

Australia.-The value of opal production in 1953 was $174,00Q
an increase of $31,000 over the 1952 figure and the highest annual 
value recorded since 1907. The increase was probably due to a rise 
in average quality rather than to the quantity of material produced. 
Most of the opal produced in 1953 was from the Coober Pedy and 
Andamooka fields in South Australia.26 

A book describing the Lightning Ridge opal area was published in 
1953.27 

The Anakie field in Central Queensland is the only Australian pro
ducer of sapphires. Production has been declining in recent years. 
Production for 1953 was valued at $1,617. A geological report on the 
Anakie field published during the year stated that 21 men were 
engaged in mining sapphires in April 1953.28 

Belgian Congo.-The most important diamond fields are in the 
Kasai, Bushimae, and Kundelungu districts. Some sporadic deposits 
occur in .Aruwimi, Izuri, and ltim.biri districts.23 Tshikapa is con
sidered the focal point for the diamond industry in Belgian Congo and 
was described in an article.30 

· 11 Bradley, J. E. S., and Bradley, Olive, The Coloring of Pink· and Green-Zoned Tourmaline: Mineral, 
Mag. (London), vol. 30, No. 220, March 1953, pp. 26-32. 

n Gems and Minerals, How to Make a Polariscope: No. 194, November 1953 pp. 10-12. 
21 Gemmologist (London), Luminescence In the Service of Gemmology: v;;I, 22, No. 260, March 1953, 

pp. 46-49; No. 261, April1953, pp. 74-76. 
Webster, Robert, Gemstone Luminescence: Gemmologist (London), vol. 22, No. 262, May 1953, pp. 77-80; 

No. 263, June 1953, pp. 93-103; No. 264, July 1953, pp. 123-126; No. 265, August 1953, pp. 139-143; No. 266, 
September 1953, pp. 161-164; No. 267, October 1953, pp. 188-191; No. 269, December 1953, pp. 229-231. 

Anderson, B. W ., Crossed Filters for the Study of Fluorescence: Gemmologist (London), vol. 22, No. 260, 
March 1953, pp. 39-45. 

"Anderson, B. W., The Spectroscope and Its Applications to Gemmology: Gemmologist (London), 
vol. 22, No. 266, September 1953, pp. 153-158; No, 267, October 1953, pp. 173-176; No. 268, November 1953, 
pp. 193-201; No. 269, December 1953, pp. 213-222. 

"Foshag, W. F. and Switzer, George, Diamond Industry, 1952: Jewelers' Circ.-Keystone, vol. 123, 
No. 10, July 1953, pp. 93-100, 103-110, 142-144; No. 11, August 1953, pp, 142, 144, 238, 240, 243, 245; No. 12, 
September 1953, pp. 108, 110, 153. 

18 J. A. Dunn, chief mineral economist, Bureau of Mineral Resources, Department of National Develop· 
ment, Commonwealth of Australia, letter to Bureau of Mines. 

1'1 ldrless, I. L., Lightning Ridge, the Land of Black Opals: Anglobooks, New York, N.Y., 1953, 238 pp. 
as Queensland Government Mlnmg Journal (Australia), vol. 54, No. 622, August 1953 pp. 570-571. 
:n Fleremans, C. [Geology and Geochemistry of the Diamond Fields of Belgian Congo]: Tech. Wetensch. 

Tijdschr, vol. 22, 1953, pp. 71-82. 
II Gemmologist (London), Diamond City of the Congo: Vol. 22, No. 267, October 1953, pp. 182-187; No. 

268, November 1953, pp. 202-207. 
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TABLE 4.-World production of diamonds, 1950-53, by countries, in metric carats 

(rncludlng industrial diamonds) 

Africa: Angols ••• ----------- ______________________________ _ 
Belgian Congo ____________________________________ _ 

French Equatorial .Africa_-------------------------French West .Africa _______________________________ _ 

Gold Coast-----------------------------------------Sierra Leone ______________ ---- _______ --------------
South-West .Africa ________________________________ _ 
Tanganyika _______________________________________ _ 
Union of South .Africa: 

Lode-------------------------------------------
.AlluvlaL _________ ------------------------------

Brazil 1 _______ -----_ ----_ --_ -------------------------- --
British Guiana.----------------------------------------
Venezuels.--------------------------------------------
Other countries----------------------------------------

1950 

538,867 
10,147,471 

111,407 
126,346 

1950,000 
655,474 
488,422 
164,996 

1, 516, 194 
a 231,674 

200,000 
37,462 
60,389' 
3,000 

1951 

734,324 
10,564,667 

136,000 
101,000 

1, 752,878 
475,759 
478,075 
108,625 

1,967,272 
1289,063 

200,000 
43,260 
63,226 
3,000 

1952 

743,302 
11,608,763 

163,400 
136,080 

2, 189,557 
451,426 
541,027 
143,023 

2,093,138 
a 282,681 

200,000 
38,305 
98, 291 
5,000 

1953 

729,377 
12,580,256 

140,144 
180,000 

2, 167,364 
472,934 
617,411 
170,679 

12,397,755 
'300,000 

200,000 
35,306 
84,790 
5,000 

Grand totaL------------------------------------ 15,232,000 16,917,000 18, 604,000 20,081,000 

1 Estimate. 
• Pipe mines under De Beers control. 
• Includes im estimated 100,000 carats for State mines of Namaqualsnd. 
'Includes: (I) .Approximately 117,000 carats for pipe mines outside De Beers control and (2) an estimated 

100,000 carats for State mines of Namaqualsnd. ' 

British Guiana.-The Government increased its royalty on dia
monds in 1953 to $0.50 per carat. 

There were several independent diamond buyers and cutters in 
Georgetown, but the domestic diamond market was controlled by a 
local syndicate, comprised of Krakowsky & Correia Co. and Morabisi 
Mining Co. There was considerable prospecting in the Kurupung 
area and Anaborong River area, as well as in the vicinity of Kurashi 
Creek, a tributary of the Cuyuni River.31 The Kurupung Placers Co. 
early in the year finished prospecting in the Kurupung area and found 
that the deposits were not large enough for commercial exploitation. 
The company began investigation in the Eping Basin. 32 

Burma.-A book on the geology and gem stones of the Mogok 
Stone Tract was published.33 

Canada.-Several large diamonds were found along the banks of 
the Rainy River near Fort Francis, Ontario, and prospectors were 
lured to the area in expectation of finding more.34 

A supplementary list of gem materials found in Canada was 
compiled.35 

Ceylon.-Corundum ~ems produced in Ceylon include ruby and 
white and yellow sapphire; gem-quality alexandrite, amethyst, aqua
marine, garnet, spinel, and zircon also are produced.36 Production in 
1953 was estimated to be worth $420,000. 

Colombia.-The Government-owned Muzo and Cosquez emerald 
mines were opened in 1953 on a full-time production basis after 4 
years of sporadic production. The principal reason for production 

11 Bureau of Mines1 Mineral Trade Notes: Vol. 36, No. li, May 1953, p. 33. 
II Mining Journal 1London), vol. 241 No. 6172, December 1953 p. 656. 
11 Iyer, L • .A. N., The Geology and Gem Stones of the Mogok Stone Tract, Burma: Mem. Geol. Survey 

India. vol. 82, 1953, 100 pp. 
"California Miriing Journal, Diamond Discovery in Canada Starts Prospecting: Vol. 22, No. 11, J'uly 

19li3. p, 28. 
II Field, D. S. M., List of Canadian Gems and Ornamental Minerals: Canadian Min. Jour., vol. 74, No.4, 

.April 1953, pp. 82-83. 
ao Parkinson Kenneth, Ceylon; the lslsnd of Gems: Gemmologist (London), vol. 22, No. 258, J'anuary 

1953, pp. &-7. 
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being suspended was the guerilla activities in the area. With the 
change of government in July, the new administration was able to 
renew production. 

French Equatorial Africa.-It was reported in 1953 that the Gov
ernment expected to double its diamond production within the next 4 
years. It was planned to increase output gradually until it reaches 
400,000 carats per year.37 

India.-New gem-quality emerald occurrences were reported near 
Rajnagar near Deogarh in Kishangarh and in southwest Jaipur. The 
important deposits in Rajasthan are at Kalaguman. The emeralds 
are marketed at auctions held periodically under supervision of the 
Rajasthan State authorities at Jaipur.38 

As a result of a field examination in 1953, it was reported that 
profitable production could be increased from the diamond deposits 
in the Panna area, Vindhya Pradesh. It was recommended that 
accurate quantitative information be obtained regarding the extent 
and location of the reserves and that investment of greater capital in 
mining and milling equipment be considered in an effort to increase 
the production.39 

Japan.-Most of Japan's cultured-pearl fisheries are along the 
coast of the Ku Peninsula. The industry is based on the fact that a 
grain of sand put into the oyster irritates it and causes the particle to 
be coated with a secretion, which in 7 to 8 years will harden and form 
a gem pearl. Artificially cultivated pearls can be marketed at a much 
lower price than those that occur naturally. Japan is the most 
important producer of cultured pearls.40 

Union of South Africa.-De Beers Consolidated Mines recently 
divided the Diamond Corp. into two companies by forming a new 
company called De Beers Investment Trust, Ltd. Diamond Corp. 
will confine its activities to the diamond trade, and the new company 
will handle the financial affairs of Diamond Corp. 

Descriptions of diamond mining and recovery at Kimberley 41 and 
of the early diamond industry 42 were published. 
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Gem Stones 
By john D. Mclenegan/ George Switzer,2 and Eleanor V. Blankenbaker 3 

GEM-STONE production in the United States in 1954 continued 
to depend upon the efforts of amateur collectors to provide 
cuttable material. A few small companies operated deposits, 

chiefly for turquois, opal, tourmaline, and jade. 
Because only a small percentage was mined on a commercial scale, 

complete statistics were not compiled on the value of the domestic 
output of gem stones. The value of the crude uncut stone was esti
mated at $600,000 to $700,000. 

The many forms of quartz, such as agate, jasper, and petrified wood, 
composed the largest output, with kunzite second, jade third, and 
turquois Lfourth. California, Texas, Oregon, Washington, and Wyo-
Ining were the chief producing States. . 

The gem-stone collecting and cutting hobby continued to increase 
in 1954, particularly in central and eastern United States. An 
increased number of amateur rock collectors was in the field in the 
Western States; however, many focused their attention on uranium 
prospecting instead of the collection of gem stones. 

DOMESTIC PRODUCTION 

The reported sources of gem materials in the United States in 1954 
are listed in table 1. The principal gem-stone production, in areas 
where more detailed information was obtained, is given as follows: 

Agate.-Production ofagate in Montana increased in 1954. Of the 
reported $20,000 production, about half was scenic and banded agate 
from the Yellowstone River. The remainder was moss agate and 
lower grade banded material. 

The value of Oregon agate produced in 1954 approximated $12,000. 
Plume thunder-egg agate from 20 miles north of Madras, Oreg., 
ranged in price from $0.50 to $10 per square inch of slab material. 

Agate production valued at $5,000 was reported from the Alpine 
area of Brewster County, Tex., in 1954. The total agate production 
in the State was considered to be greater in 1954 than in any previous 
year)' 

Gravels in Imperial County, Calif., produced several varieties of 
t~,gate. The value of this material, combined with that from the 
Hauser geode beds in the northern part of the county, was about 
$5,000 .in 1954. Riverside County production was reported to be 
approximately 1 ton of rough agate valued at $400. 

1 Commodity-Industry analyst. 
• Smltbsonhm Institution; Consulting mlDeraloglst to Ule Bureau of MJnes. 
I Literature-research clerk. 
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TABLE I.-Localities in the United States where gem materials were reported to 
have been found in 1954 

State County Locality 

Alaska............. 1st Judicial division.. Baranof (southeast Alaska) .. 
Do............ 4th Judicial division. Circle ..... _________________ _ 
Do •••••••••... 2d Judicial division. Kobuk River on the north .. 
Do ••••••••..•.••... do ..•••....•••••. Noatak River .••••••••..•... 

Arlz:D~=~========= -~~~~~=-:~========== -F"oiinefi®oo::::::::::::::: 
Do............ Gila ••...•. ----••••••... --•.. -.. --.--.. ------------
Do .•••....•.••.•... do............... Globe (Salt River Canyon). 
Do .•••....••••..•.. do............... Globe-Miami area .......... . 

Do •••••••••.••.•..• do ............... Miami _____________________ _ 
Do ................. do............... San Carlos Reservation ••••• 
Do............ Greenlee.----------- ____ --------------------------
Do •••••.....•• ____ .do_______________ MorencL ••. ----------------

R~:::::::::::: -~.'1~~~~~=====::::: ~~; ~!:iklVioiiDtiiiii::::::: 
Do •.•• "------- ..... do ...•.....•••••• New River _________________ _ 
Do _________________ do _______________ Saddle Mountain __________ _ 
Do ............ Maricopa and Yav- Agua Frla River ___________ _ 

apai. 
Do ............ Maricopa and Yuma Gtla River _________________ _ 
Do............ Phna .•..•.....•.••• _ Ajo .... ---------------------
Do____________ PinaL.............. Florence .. ------------------
Do ____________ ..... do .............. _ Superior ... -------------~---
Do............ Yavapai .•• --------- Mayer .• --------------------
Do ..•.•••. __ .. Yuma ....•. _____ •••• _____ ..•. __ ••................. 
Do ....... ____ ... __ .do ...... __ ••••••• Yuma •..•••••............... 

Arkansas .. -------
Do ........... . 

California .... _ ... . 
Do ........... . Do ___________ _ 
Do ___________ _ 

Garland............. Hot Springs ________________ _ 
Montgomery-------- _______ -----------------------
Alameda ............ Berkeley hills .............. . 
Alpine._-----------. Markleeville .. --------------Calaveras ___________ Valley Springs ____________ __ 
ElDorado __________ Placerville _________________ _ 

Do ___________ _ Humboldt.--------- Along ocean ............... .. 

R~:::::::::::: -~~~~--~========== 
Midway wen ______________ _ 
Ogtlby _. -------------------
Picacho Peak ••.•...••..•.•. 
Salton Sea area •••...••....•. 

Do ................. do _____________ __ 
Do ................. do ............. .. 

~Jg~~===================== 
Death Valley (Wingate 

Pass). 

R~============ -~~do.:~============ 
Do ..•.... __ .•. . .... do .............. . 

Gem material 

Petrified wood and agate. 
Jade. 

Do, 
Jasper. 
Petrified wood. 
Pyrope garnet. 
Obsidian, 
Serpentine. 
Chalcedony, turquois, garnet, 

amethyst, agate, and apache 
tears (volcanic glass}. 

Turquois. 
Peridot. 
Obsidian. 
Shattuckite and turquois. 
Plume agate and jasper. 
Amethyst. 
Plume agate. 
Fire agate. 
Jasper. 

Agate. 
Shattuckite. 
Chalcedony. 
Obsidian. 
Calcite onyx. 
Dumortierite and shattuckite. 
Gamet, petrified wood, ·jasper, 

agate, chalcedony (desert roses) 
and turquois. 

Quartz crystal aod novaculite. 
Quartz crystal. 
Agate. 

Do. 
Chalcedony. 
Idocrase, vesuvianite, and garnet. 
Agate, petrified wood, jasper. 

and jade. 
Opal. 
Petrified pahn root. 
Agate. 
Desert roses. 
Quartz crystal. 
Garnet. 
Agate. 

Do •••••............ do ••••........... Independence............... Turquois. 
Do ••••••..•... Kern................ Boron .•. -------------------- Agatlzed wood. 
Do ••••••..••..•.... do ...••.......... Mojave .. ------------------- Petrified palm and agate. 
Do ••••...•••....... do ..•.•....... __ . Rosamond .. ---------------- Rhodonite. 

R~:::::::::::: -~fo~~~!~::::::::: ~~wt~~~::::::::::::::::: Aga~O-
Do .•••..••..•..•... do_______________ Randsburg area __ , __________ Agate and rhodonite. 
Do ...•......•...... do_______________ Rosemead (Gem Hill)....... Do. 
Do ...•...•..•• Marin _______________ Bolinas Bay_________________ Agatlzed whalebone. 
Do............ Mendocino.......... Covelo ______________________ Jade. 
Do ____________ ..... do _______________ Eel River (Round Valley) __ Jasper and jade. 
Do____________ Monterey___________ Monterey ___________________ Jade (nephrite), serpentine, and 

rhodonite. Do ____________ Nevada _____________ Nevada City________________ Opallzed wood. 
Do ____________ ..... do _______________ North Bloomfield___________ Opal. 
Do ••••....•.•• Riverside___________ Coon Hollow (Wiley Well). Agate. 
Do ................. do_______________ Hemet ______________________ Agate and jasper. 
Do ____________ ..... do. ______________ Midland ... ----------------- Rhodonite crystals and spinel. 
Do ____________ ..... do_______________ Sage .... ---------------_____ Rubellite. 
Do ____________ Sacramento _________ Folsom ______________________ Opal aod agate. 
Do _________________ do_______________ Sacramento _________________ Jade (nephrite). 

R~:::::::::::: -~~!~~~~:::::::::: -:&;;w-idiili.~~=========::::::: 1a':i'::~te crystals. 
Do ____________ San Bernardino ..... Needles _____________________ Agatlzed wood. 
Do _________________ do_______________ Sao Bernardino_____________ Rhodonite. 
Do _________________ do _______________ Yermo (Calico Mountains Agatlzed palm. 

or Mnie Canyon). 
Do............ San Diego •••....•... Himalaya mine (Mesa 

Grande). 
Do .•••............. do............... Pala. ___ ------------ ______ __ 

Do ............ San Luis Obispo ••.. Nlpomo ••.• -----------------
Do............ Siskiyou ............ Happy Camp ______________ _ 
Do............ Solano.------------- Fairfield .. ------------------

Tourmaline. 

Kunzite, spodumene, tourmaline 
and lepidolite. 

Sagenite and agate. 
Jade (nephrite) and callfornite. 
Travertine onyx. 
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TABLE !.-Localities in the United States. where gem materials were reported to 
have been found in 1964---Continued 

State County Locality 

Callfornla ••••••••. Trinity ••••••••••••• Trinity River •.••••...•••••• 
Do •••••••.•••• Tulare ••••••..•••••• · Porterville .•••.•......•..••• 

Colorado.......... Fremont ••••••••.•.. Canon City •••.•.....•••.••• 
Do............ Mineral ••••••••••••. -···············-·-----------· 
Do............ Rio Grande ••••••.•. ------------------------------
Do •• .:.......... Saguache............ Villa Grove-Turquoise mine. 
Do............ Teller............... Florissant •••••.•.••..•••..•. 
Do............ Weld................ Stoneham ••.••.•••.••••••.•• 

Connecticut...... Middlesex............ Gillette Quarry (Haddam 
Neck). 

Florida........... Hillsborough........ Tampa Bay (Ballast Point). 
Do •••••••••••• Plnellas ••••••••.•••• St. Petersburg •••.••.••••••• 

Georgia........... Troup.............. La Grange _________________ _ 
Idaho............. Benewah............ Emerald Creek .••.••.••.••.. 

Do........... Owyhee •••••••••..•. Homedale •••.• ~------------
minols............ Hanoook .•••••••..•. Hsmllton. ••.•••••.•....•••. 

Do •••••••••••••••. do .• ------------ Nauvoo.--------------------

IoWf5o:·:::::::::: ~~'ri~~~::::::::: -~~~~~:::::::::::::::::: 
B~: :::::::::: fee~~::::::::::::: ~::~~~~::::::::::::::: 
Do ••••••••••. Page................ Clarluda •••••••.•••••••••••• 

Kansas .•••••••••• Cherokee .•••.•..••.. Galena •. --------------------
Do. ---------- Wyandotte •. ------- Kansas City---·-----------

Loulslana .•••..••• Vernon (Parish) •..• Hombeok-------------------
Maine ••••••..•••. Androscoggin ••••••. Livermore ••. ---------------

Do •• --------- Oxford.............. Albany.-------------------· 
Do.---------- •.... do.------------- Kezar Lake •••••••••..•••.•• 

~= :::::::::: :::::t:::::::::::::: ~~;.~~::::::::::::::::::: 
Do ••••••••••••••.• do.............. Stoneham •.•••••••••.•••.... 
Do •• --------- ••••. do •• ------------ Stow------------------------Maryland........ Allegany............ Frostburg __________________ _ 
Do ••••••••••• Baltlnlore ••••••••.•• Powder Mill Conversion 

Tunnel (Baltimore City). 
Do •• --------- ••••• do .. ------------ Texas .......•.••.• ---------
Do ••••••••••••..•. do.............. White Marsh •••••••.••••••. 
Do ••••••••••• Garrett ..•••.••••••. State Line ••••••.•..•••••••• 

Do ••••••••••• Montgomery •••••••• Chain Bridge vlclnlty ••••••• 
Michigan •• ~------ Emmet............. Petoaltey •••••••.•••••••••••• 

Do............ Houghton •••••••..•• 
Do........... Keweenaw •••••••••• 
Do •• -------·· ••••• do •• --------"---Do ••••..•....•.... do ............. . 
Do ••••••••••• -----do--------------
Do........... Marquette •••••••••• 
Do •••••••••••••••• do •••••••••••••• 
Do.---------- ••••• do .. ---·-------
Do •••••••••••••••• do •••••••••••.•• 
Do •• --------- Ontonagon •••••••••• 
Do ••••••••••• -----do--------------

Minnesota........ Cook.. ••••••••••••••• 

Houghton .•••••••••••••.•••• 
Ahmeek •• ------------------
Eagle Harbor •••••••....•••• 
Five Mile Point to Kewee-

naw. 
Mohawk •••••••••••••••••••• 
Ishpeming_-----------------

N~~:::::::::::::::::: 
Republlo ••••••••••••••••..•• 
Maaa ••• --------------------
Sllver City •••• --------------
N orth shore of Lake Supe

rior. 
Do •••••••••••••••• do.............. Paradise Beach ••••••••••••• 

~::::::::::: ~~iiiB:~:::::::::: ~~~~-~:::::::::::::::::: 

M1r::::::::: ~~~==== =w~~~i:::::::::::::::::::: 
Do........... Crawford........... Cherry Valley mine (near 

Steelville). 
Do ••••••••••• Fnmklln •••••••••••• Rnepple mine (Dear Stan-

ton). 
Do ••••••••••• 1aokeon ••••••••••••• -----------------------------
Do........... Lewis............... La Grange •••••••••••••••••• 
Do ••••••••••• Madison •••••••••••• -----------------------------
Do ••••••••••• St. Louis............ St. Louis •••••••••••••••••••. 

Mo.!'~::::::::: :'e'!~iiiiBii::::::::: :::::::::::::::::::::::::::::: 
E::::::::::: ·g~~:::::::::::: M'Eig'~~:::::::::::::::: 
Do ••••••••••• Deer Lodge ••••••••• Oro Fino-Dry Cottonwood 

dlstrlet. 
Do ••••••••••• Gallatin.. •••••••••••• Bozel!11111.----·-·"···--------

Gem material 

Jade. 
Jade and ohrysoprase. 
Agate and onyx. 
Jasper and petrified wood. 
Agate and petrified wood. 
Turquols and lazullte. 
Jade. 
Petrified wood, barite orystals, 

and agate. 
Tourmallne. 

Agatlzed coral. 
Agatized anoient shark bone. 
Aqua.marlue. 
Gamet. 
Agate and jasper. 
Geodea. 

Do. 
Do. 

Fosslls. 
Agate, jasper, and petrlfted wood. 
Geodea. 
Agate. 
Maroasite and sphalerite. 
Agate. 
Opallzed and petrlfted wood. 
Cinnamon garnet. 
Rose quartz. 
Amethyst. 
Rose quartz. 
Toormaline. 
Smoky quartz. 
Amethyst. 
Siderite and barite erystals. 
Quartz, garnet, toormallne, and 

serpentine. 
Calolte erystals. 
J,Rfaw~d quartz. 
W te, rhodocbrome, pioro-

Ute, and serpentine. 
Plaoer gold. 
Agate, devonionfosslls, and Peto 

skey stonea (ooral foSSils). 
Agate. 
Domeykite (metal with quartz). 
Agate, datollte, and thomsonlte. 
Agate, thomsonlte, and ohio· 

rastrolltea. 
Domeykite (metal with quartz) 
Jasper and jaspillte. 
Jasper. 

Do. 
Jasper and Jasplllte. 
Datollte, malaoblte, and tenorite 
Agate. 
Thomsonlte. 

Agate. 
Agate and thomsonlte. 
Agate. 
Agate and Jasper. 

Do. 
Geodes. 
Amethyst,. 

Do. 

Do. 
Agate. 
Agate and jasper. 
Geodes, agate, barite, and galena. 
Agate and jasper. 
Quartz. 
Corundum. 
Agate. 

Do. 
Sapphire. 

Corund'Qm. 
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TABLE I.-Localities in the United States where gem materials were reported to 
have been found in 1954-Continued 

State County. 

Montana..-------- Granite •• ~-----~----
Do •• --------- -----do _____________ _ Do ___________ Jefterson ___________ _ 
Do._--------- ••••• do._-----------
Do •• --------- •.••• do •• ------------Do ___________ Judith BIISln _______ _ 

Do .•• -------- Lewlsimd Clark •••• 
Do •• --------- Madison •••••••••••• 
Do._--------- •••.. do._------------Do •••••.•••••••••. do _____________ _ 
Do •• --------- ••••. do •• -----------
Do •••••••••••••••• do •• ----------·-Do •••••••••••••••• do _____________ _ 
Do •• -·--····· •••.. do •••••••••••••• 
Do •• ----~---- ••••. do.···---------
Do •••••••••••••••• do •••••••••••••• 
Do ___________ -----do.-------------
Do ___________ •••.• do.-------------
Do ••••••••••• Park·----------~----

Do ___________ ••••• do.-------------
Do.-----~---- ••••. dO-------------
Do •• --------- ••••. do •• ------------Do __________ ••••• do •• ------------
Doc"~------"- •.••• do.------------
Do ••••• ~-~--- •.••. do .•• "----------Do •.••••••••• Powell _____________ _ 
Do.---------- •.... do .• -.-----------Do ___________ Prairie _____________ _ 
Do.___________ Ravalli _____________ _ 
Do____________ Rose!)ud •••••••••••• 
Do ____________ Silver Bow •.•••••••• 
Do ••••••••••••••••• do ______________ _ 
Do ____________ ••••• dO---------------
Do ____________ ••..• do. _____________ _ 
Do____________ Yellowstone ________ _ 
Do ____________ ....• do ______________ _ 

Nebraska......... Sioux .• _------------
Nevada........... Humboldt •• --------

Do____________ Lander .••••••••••••• Do____________ Lincoln ____________ _ 
Do. ___________ White Pine ••••••••• 

New Hampshire.. Carroll •• c ••••••••••• 
Do ____________ ....• do ______________ _ 
Do____________ Coos .• _____________ _ 

New Jersey _______ Morris _____________ _ 
Do ____________ ....• do ______________ _ 
Do............ Passaic .••••••••••.•• 
Do ..••••••••••....• do ______________ _ 
Do ____________ Sussex _____________ _ 

Do ____________ ..••• do ______________ _ 
New Mexico...... Luna _______________ _ 

Do____________ Rio Arriba _________ _ 

Locality 

Phillipsb~. --------------
Rock Creek. •••••.•••••••••. 
Bernice._.------------------
Boulder BIISln district •. ---
Toll Mountain, R. S-------
Yogo Gulcb.----------------
Helena .••••••••••••••••••••• 
Clift Lake ••• ---------------
Ennls •.••••••••••••••••••••• 
Granite Creek·-·"·-------
Mlll Canyon •• -------"------
Renova. --------------------
Rocbester.---~-------~------
Sherldan--------------------
Sllver Star ................. . 
South Boulder Creek •• ---·-
Sweetwater Creek ......... . 
Vlr!dnia City----------~----
Carbella •• ------------------

Clyde Park •• ---------------
Gardiner .• ------·----------
Jardine. __ -----·-·--· -------

~~;:=~:::::::::::::::::: Yellowstone Valley ________ _ 
Elllston •.. ·------------------
Lost Creek Falls .......... .. 
Fallon.--------------------
Rye Creek------------------Forsyth west to Sidney ____ _ 
Browns Gulch--------------
Butte ••....••••..••••••••••• 
Highlimds ••.••••.•••••••• "-
Nissler -----~---------------
Billings.-------------"-----
Custer •• -------------------
Orella •••••••• ---------------
Rainbow Ridge mine (Vir-

gin Valley). 
Battle Mountain. __________ _ 
Fish Lake ValleY-----------

~~way.:::::::::::::::::::: 
Passaconaway ______________ _ 

Stark •• --------------------
Montville .••••••••...•••.••. 
Stirling_ •• -·--"------------
Paterson .••••••••••••••••• ~. Prospect Park. _____________ _ 
Franklin •••••••••••••••••••• 

Sparta_---------------------Deming. ___________________ _ 
La Madera _________________ _ 

Do .... ________ Sierra _______________ Elephant Butte Lake ______ _ 
Do ••••••••••••.•..• do .•••••••••••••• EngJe ______________________ _ 

New York ________ Warren •••..•••••••• Barton mine (North River). 
Do ____________ ••.•• do_______________ North Creek----------------

North Carolina... Alexander. __________ ------------------------------Do____________ A very_______________ Cranberry Iron mine _______ _ 
Do. ___________ Buncombe. _________ Goldsmith mine (Democrat). 
Do ____________ Burke _______________ ------------------------------
Do ... _________ Haywood •••••.••••• Emerald mine (Crabtree 

· Mountain). Do. ___________ Macon ______________ Corundum Hill ••• _________ _ 
Do ____________ Mitchell ____________ Geo. Howell mine __________ _ 
Do. ___________ •••.• do _______________ McKinney mine •• _________ _ 
Do. ________________ do_______________ Roan Mountain ____________ _ 
Do____________ Rutherford---------- ------------------------------
Do ____________ Warren _____________ ------------------------------
Do____________ Yancey------------- Little Gibbs mine __________ _ 
Do ............ _____ do _______________ Ray mine-------------------

North Dakota ..•• Adams •••••••••••••• ------------------------------
Oklahoma •• ___ ._. Dewey ___ ----------- Belling_.--------------------

Do ••••••••••••••••• do_______________ 'l:'alogaFa'-'e·w··_-_-_-_-_-_-_-_-_-_-_-__ --_-_-_-_-_-_-_ Do___________ Major_______________ .... 

Gem material 

Sap¥>~· 
Barite. 
Tourmaline. 
Amethyst. 
Sap¥f:-e· 
Serpeutine. 
Garnet. 
Pegmatite. 
Tourmaline; 
Orthoclase crystal. 
Quartz crystal. 
Pegmatite. 
Jasper. 
Quartz. 
''Montana onyx." 
Garnet. 
Petr11led wood, amethyst, and 

fairy stones. 
Iceland gpar. 
Petr111ed wood and travertine 
Arsenopyrite. 
Petr111ed wood. 
Iceland gpar. 
Garnets. 
Agate. 
Amazonstone. 
Agate. 
Fluorite. 
Agate. 
SapphJre. 
Amethyst. 
Epidote and garnet. 
Fluorite. 
Agate. 
=·and Jasper. 

Opal and rhodonite. 

Turquois. 
Agatlzed wood. 
Garnet. 
Topaz1•. smoky quartz, and 

amewyst crystals. 
Topaz and smoky quartz. 
Smoky quartz and amethyst. 
Serpentine. 
Carneliau. 
Prehnite. 
Prcbnite, agate, and amethyst. 
w~~1t:detr:.net, rhodonite, 
Ruby corundum. 
Agate. 
Dumortlerlte, pink and green 

feldgpar, and blue-green beryl. 
Petr111ed wood. 
Petr111ed wood and agate. 
Garnet. 

Do. 
Hiddenite. 
Epidote. 
Moonstone. 
Amethyst. 
Emerald. 

Ruby and sapphire. 
Oligoclase. 
"Moonglo" and "sunstone." 
Moonstone, epidote, and unaklte. 
Emerald. 
Amethyst. 
Oligoclase. 
Emerald. 
Agatlzed wood. 
Jasper, agatlzed wood, Jasp

agate, agate, denderlte, chal· 
cedony, imd Jadlte. 

Do. 
Do. 
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TABLE !.-Localities in the United States where gem materials were reported to 
have been found in 1954-Continued 

State County Locallty 

Oregon. __ -------- Baker--------------- Greenhorn.-----------------Do ______ -----_ _ __ --do_______________ Huntington •• ______________ _ 
Do____________ Coos._______________ Bandon. ____________ ----- __ _ 
Do____________ Crook_______________ Eagle Rock bed ____________ _ 
Do _________________ do _______________ Lucky Strike bed __________ _ 
Do ____________ .•..• do_______________ Ochoco bed ________________ _ 
Do _________________ do_______________ Post .. _.--------------------
Do____________ Deschutes___________ Hampton.------------------
Do _______________ .• do_______________ Terrebonne._---------------
Do____________ Douglas ..• __________ Sutherlin ___________________ _ 
Do ______________ ... do_______________ Yoncalla ___________________ _ 
Do____________ Grant_______________ Galena .• _______ -------------
Do _________________ do_______________ Meadow Creek _____________ _ 

Do____________ Harney_. ____ ------- Burns ______________________ _ 
Do____________ Jackson_____________ Eagle Point and Butte Falls. 

Do____________ Jefferson .. ---------- Ashwood ___________________ _ 
Do .... -------- _____ do __________ ----- Gateway--------------------
Do _________________ do_______________ Madras.--------------------
Do _________________ do_______________ Pony Butte bed ____________ _ 
Do____________ Lake________________ Glass Buttes bed .. _________ _ 
Do _______________ .• do_______________ Lakeview----.--------------
Do _________________ do_______________ Plush (Hart Mountain) ____ _ 
Do.___________ Lane________________ Crooked River at Bear 

Creek. Do ____________ Lincoln _____________ Agate Beach _______________ _ 

Do ______ ------ _____ do __________ ----- Yachats---------------------

Do____________ Malheur. _ ---------- Nyssa ______________________ _ 
Do _________________ do_______________ Sucker Creek. __ ------------
Do ____________ Morrow _____________ Peter's Butte (Opal Butte). 
Do____________ Wasco _____ --------- Antelope ___________________ _ 

Do .. __________ Wheeler _____________ Clarno bed (fossil)----------
Pennsylvanla_____ Adams _______ ------- Greenstone-----------------_ 

Do____________ Bedford •... __ . ________ ------------- __ -------------Do _________________ do .• _____________ New Enterprise. ___________ _ 
Do _________________ do _____ ------____ Salemville ••.•. --------------
Do _________________ do_______________ Waterside .. ____________ -----
Do____________ Somerset._---------- Confluence -----------------
Do ____________ Westmoreland. _____ ------------------------------

South Carolina .•. Cbcsterfield _________ Jefferson (Old Brewer gold 
mine). 

South Dakota ____ Custer ______________ Black Hills------------------
Do _______________ .. do.--____________ Custer_---------------------

Do ________________ .do ... ------------ Fairburn ___________________ _ 
Do ____________ Fall River __________ Mlnnekahta _______________ _ 
Do ----------- Lawrence___________ Deadwood area •• _----------
Do ____________ Pennington.-------- Quinn-----------------------

Do _________________ do ... __ -------- __ 
Do ______ ------ _____ do ___________ • __ _ 
Do____________ Pennington and 

Shannon. 
Do____________ Shannon ___________ _ 

Tenness~l'--- ----- Carter __ -----------
Texas_____________ Brewster------------

Seen !c .. ____________________ _ 
Sheep Mountain ___________ _ 
Bad Lands------------------
Pin• Ridge _________________ _ 
Sh~ll Creek ________________ _ 
Alpine. __________________ ---

Do _________________ do ..... ---------- Marathon ______ -------------
Do _________________ do ... ------------ Terlingua __________________ _ 

Do. ---------- Burnet .. ____________ Marble Falls. ______________ _ 
Do____________ Culberson ___________ Van Horn __________________ _ 
Do.----------- DuvalL_____________ Freer_-----------------------Do____________ Fayette_____________ Carmine ___________________ _ 

Do ____________ .. : .. do.-------------- Flatonia. __ .----------------
Do----------- Gillespie ____________ Fredericksburg_-------------

Do ____________ Hudspeth---------- Sierra Blanca ______________ _ 
Do ----------- Jeff Davis ___________ Fort Davis------------------Do ____________ Live Oak ___________ George West _______________ _ 
Do ____________ Llano _______________ Llano ______________________ _ 

428641-58-82 

Gem material 

Tempskya (agatized fern). 
Agate and jasper. 
Fossil wood. 
Agate. 
Moss agate. 
Agate. 

Do. 
Jasp-agate. 
Thunder eggs and agate. 
Agate. 

Do. 
Agate and petrified wood. 
Agate, petrified wood, and )asp

agate. 
Agate. 
Petrified wood, opalized and ag

atized wood, jasper, jasp-agate, 
bloodstone, and rhodonite. 

Opal. 
Agate. 
Agate and thunder eggs. 
Agate. 
Obsidian. 
Thunder eggs. 
Opal. 
Agatized petrified wood. 

Agate, bloodstone, sardonyx, jas· 
per, jasp-agate, agatized coral, 
petrified wood, and fossil bone. 

Agate, jasper agatized wood, and 
sagenite. 

Thunder eggs. 
Agate. 
Thunder eggs and agate. 
Chalcedony, jade, sagen!te, ag-

ate, jasper, bloodstone, geodes, 
amethyst crystals, ana quartz. 

Agate. 
Cuprite. 
Quartz, calcite, and spar. 
Quariz, calcite, and flint. 
Quartz. 
Spar, quartz, calcltP., and flint. 
SmoKy quartz. 
Petrified wood and flint. 
Topaz. 

Rose quartz. 
Agate, tourmaline, and rose 

quartz. 
Breccia and agate. 
Agatlzed wood. 
Garnet and rose quartz. 
Jasp-agate, chert, chalcedony, 

and agate. 
Chalcedony. 

Do. 
Agate, jas~r. and petrified wood. 

Chert. 
Unaklte. 
Jasper, agate, labradorite, opal, 

and amethyst. · 
Agate and novaculite. 
Agate, jasper, agatlzed and jas· 

perlzed wood. 
Garnet and topaz. 
Agate. 

Do. 
Petrified, agatlzed, and opallzed 

wood. 
Do. 

Petrified, agatlzed, and opallzed 
wood, garnet, and topaz. 

Agate. 
Agate and adularia (moonstone). 
Agate and ~trilled wood. 
Gamet and topaz. 
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TABLE I.-Localities in the United States where gem materials were reported to 
have been found in 1954--Continued 

State County Locallty 

Texas.............. Mason. _____________ ------------------------------

Do .•• c ••..•.•. ___ •. dO--------------- Streeter.--------------------
Do .••••••••••• McMullen._________ Tilden _____________________ _ 

Do............ Presidio_____________ Marfa ______________________ _ 
Do____________ Reeves ------~------ Balmorhea _________________ _ 
Do.----------- TerrelL_____________ Sanderson __________________ _ 
Do.----------- Wa.lker •.••••• ~------ Huntsvllle.-----------------

Do .••. ________ Webb.--------------- Laredo.---------------------Do.----------- Zapate ______________ Zapata _____________________ _ 
Do ----------- Brewster, Presidio, Big Bend area--------------

Jeff Davis, Pecos, 
and Reeves. 

Utah •. ----------- Beaver ______________ ------------------------------Do .••••••••••• _____ do _______________ Blue Valley (Beaver) ______ _ 
Do ----------- ..... do. ______________ Milford ____________________ _ 

~~:::::::::::: -~~~rcr---::::::::::: ·an;ii-iiiv-&.:-::::::::::::::: 
Do____________ Garfield_____________ Escalante. __ ----------------

~~:::::::::::: ·a~t-.:-:::::::::::: -~~~-~~~~~::::::::::: Do .••.••..•••• Juab ________________ Jericho. ____________________ _ 
Do. ---------- _____ dO--------------- Levan.·---------------------
Do ____________ ..... dO--------------- Thomas Range _____________ _ 
Do. ---------- Mlllard ••••••••••... Black Rock-----------------
Do ............ _____ dO--------------- Kanosh.--------------------
Do .••.•••••.•• Salt Lake ........... Murray ____________________ _ 
Do ----------- SevJer_______________ Salina.----------------------

£i:::::::::::: .;~;=~~========= i~~~-~:~~==:::::::::::: Vlndnla .......... Amelia ______________ Amelia Court House ....... . 
J:)o____________ Madison____________ Syr]a _______________________ _ 

~~:::::::::::: ~~i>itdia::::::::: ~U:ViiiS~::::::::::::::::::: Washington_ ••• __ Chelan______________ Wenatchee _________________ _ 
Do____________ Douglas .. ___________ Bridgeport _________________ _ 
Do ... _________ Kittitas_____________ Ellensburg _________________ _ 
Do ................. do _______________ Vantage ___________________ __ 
Do____________ Klickitat •• __________ Lyle_.----------------------

Do .... -------- Snohomish__________ Roosevelt-------------------

Do____________ Yakima------------- Saddle Mountain area ....... 
Do ______ ------ ..... do_______________ Sunnyside._----------------
Do .. ---------- ...•. do ......... ------ Yakima. ___________________ _ 

Wisconsin .• ------ Clark.-------------- ------------------------------Do .... ________ Ashland, Bayfield, Lako Superior area. ________ _ 
Douglas, and Iron. 

Wyoming_________ Albany------------- Marshall area---------------
Do.----------- Carbon ••• ---------- Leo.------------------------
Do ____________ ••••• dO--------------- Medicine Bow--------------
Do_ ---------- ___ •. do_______________ Rawlins---------------------
Do ______ ••. __ • Fremont. ___ -------. __ •••• _. ------ ___ ------- _____ . 
Do ...... ------ .•••. do. ____ ---------- Lander .. --------------------
Do. ___________ Natrona _____________ ------------------------------
Do ..... _.----- •• ___ do. _______ ------. Casper._. ____ ---------------
Do ............ Sweetwater. ________ Eden ValleY----------------
Do •• _______________ do_______________ Farson _____________________ _ 

Do _________________ do .... ___________ Granger •. -------------------
Do ____________ ••••. do_______________ Green River _______________ _ 

Do .••. _____________ dO--------~------ Wamsutter.·----------------

Gem material 

Topaz, smoky quartz, amazonite, 
and cassiterite. · 

Topaz. 
Petrified, agatlzed, and opalized 

wood. 
Agate. 
Agate, onyx, and sardonyx, 
Agate. 
Petrified, agatlzed, and opalized 

wood. 
Agate and jasper, 

Do. 
Agate, carnelian, petrified wood, 

jasper, ]asp-agate, moonstone, 
chalcedony, opal, amethyst, 
and cltrlne. 

Petrified wood. 
Agate. 
Quartz crystals. 
Petrified wood. 
Agate. 
Agatlzed wood. 
Barite nodules. 
Petrified wood and agate. 
Agate. 

Do. 
Topaz. 
Obsidian. 

Do. 
Onyx. 
Agate. 

Do. 
Do. 

Barite nodules. 
Amazonlte. 
Unlkite. 
Jasper. 
Unikite. 
Thulite. 
Thulite and jadeite. 
Petrified wood and jasper. 
Petrified wood. 
Agatlzed and opallzed wood, 

Jasper, and agate. 
Petrified, agatlzed, and opal!zed 

wood. 
Do. 
Do. 

Petrified wood. 
Agate and jasper. 
Agate. 

Petrified, agatlzed, and opallzed 
wood, and agate. 

Jade. 
Do. 
Do. 

Rhodonite. 
Agate, Jade, and jade (nephrite). 
Amazon stone. 
Agate. 
Terrlt!lla (agatlzed snail!!), jade, 

agate, and petrified wood. 
Petrified and agatlzed wood, 

jade, jasper, agate, and chalce
dony. 

Agate. 
Agatlzed wood, agate, jaspe• 

and corundum. 
Territllla (agatlzed snails) and 

agate. 
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Several tons of plume agate, worth $5 a pound in some instances, 
was produced in Maricopa County, Ariz. Production from the 
Saddle Mountain area, Pinal and Graham Counties, in 1954, was 
estimated to be somewhat larger than in 1953. 

About 100 tons of rough agate of undetermined value was pro
duced from the agate fields near .Deming, Luna County, N. Mex. 
Agatized fossils, valued at about $2,000, were found on the shores of 
Lake Superior, Mich. 

Jade.-Production of jade in Wyoming was about 50 tons in 1954. 
It was mostly dark olive but included pink and green, pink, and some 
dark green varieties. Gem-quality, apple-green and black jade were 
scarce and high priced. Apple-green jade retailed at $40 to $100 
per pound, good black at $10 per pound, and other varieties at $5 
per pound. 

Alaskan jade production in 1954 amounted to an estimated value of 
about $10,000, mostly from the Shungnak district in the Northwestern 
Alaskan region. There was increased interest in the jade industry, due 
to the success of the Indian Arts and Crafts Board, which utilized 
jade from the deposits near Shungnak to produce finished jewelry. 

Topaz.-Production of topaz from the Streeter-Kotempsie area of 
Mason County, Tex., continued in 1954. An estimated 8,000 grams 
of this gem material, valued at $4,200, was found, principally by 
amateur .lapidarists. 

Tourmaline.-A pocket of gem-green tourmaline containing an 
estimated 10,000 carats valued at $20 to $100 a caret was discovered 
at Norway, Maine. A 23-carat emerald-green stone was the largest 
cut from the material. 

Turquois.-Two hundred pounds of turquois from the Villa Grove 
area, Saguache County, Colo., was produced in 1954. This was 
mostly high-grade material valued at $20 to $100 per pound. The 
Royal Blue Mines Co., formerly operated by Lee F. Hand of Battle 
Mountain, Nev., was operated by the new owner, Wendall King. 
Production in 1954 was not reported, although it was estimated to be 
about the same as in 1953. Gila County, Ariz., reported about the 
same production of chalk-grade turquois as in 1953. Total Arizona 
production of turquois in 1954 was valued at about $13,000. 

Other Natural Gem Stones.-About 600 tons of opalized wood was 
produced in Yakima County, Wash., from the prehistoric shoreline 
of Lake Bonneville. Limb sections ~ inch to 3 inches in diameter 
and up to 6 inches long retailed for about $2 per pound. Minnesota 
reported the production of thomsonite valued at $3,000 in 1954. 
The use of gem material in the St. Paul-Minneapolis area increased 
about 200 percent during the year owing in part to the increased 
use of tumblers to polish rough stone, which previously was unused 
because of slow methods of finishing. The polished stone was mar
keted in baroque form. Production of 1,300 pounds of aquamarine 
was reported from Troup County, Ga., mostly for markets in Ohio. 
The Idaho production of moss agate, opal, thunder eggs, and garnet 
had a retail value of about $3,000. About 500 pounds of gem quality 
and over 2 tons of specimen quartz crystal was reported mined at 
Crystal Springs, Ark. About 5 tons of onyx valued at $1,500 in the 
rough was mined in Utah County, Utah. 
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A deposit in Arizona of serpentine containing chrysolite was dis
cussed as to location and occurrence in the Mineralogist. 4 

Details on a deposit of onyx in California were published in the 
Mineralogist.5 

The use of tempskya, a petrified palm root, as a gem material was 
reported from Pasco, Wash. The only reported occurrence of this 
material in the United States is the old "Chinese diggings" near the 
former town of Greenhorn in the southwestern part of Baker County, 
Oreg. Total production through 1954 was estimated at 8 tons and 
valued up to $2 per pound.6 

Synthetic Gems.-Diamonds were synthesized in 1954 by the 
General Electric Co., Schenectady, N. Y., although the accomplish
ment was not announced until February 15, 1955. 

Of fundamental importance to success of the project was develop
ment of a vessel that could be operated at pressures up to at least 
1,500,000 pounds per square inch and temperatures about 5,000° 
F. and the ability to maintain these pressure-temperature conditions 
simultaneously for long periods. Details of the design of the pressure 
vessel were not revealed.7 

A new synthetic spinel closely resembling lapis lazuli was produced 
in Idar-Oberstein, Germany. The stones could be differentiated 
from natural lapis lazuli by X-ray powder photographs or observation 
under a Chelsea color filter. Genuine lapis lazuli has specks of iron 
pyrite that usually can be detected at some point on the surface. 
The makers of lapis-colored spinel can provide the stones with specks 
of gold if so desired, in which instance pyrites (fool's gold) would 
indicate the genuine stone and gold would represent the imitation.8 

The world's second largest synthetic emerald, weighing 1,014 carats, 
was added to the Smithsonian Institution's mineralogical collection. 
The crystal was produced by the Chatham Research Laboratories in 
San Francisco, Cali£.9 

CONSUMPTION 
Total sales of diamonds and gem stones by retail dealers increased 

slightly in 1954 compared with 1953. Sales of gem and industrial 
diamonds during 1954 totaled approximately $182 million compared 
with $176 million in 1953. The proceeds realized from sales of dia
monds effected through the Central Selling Organization on behalf of 
South African and other producers and diamonds drawn from stocks 
held by the Diamond Corp. were as follows: Gem diamonds, $127.6 
million; industrial diamonds, $46.4 million; total, $174 million. Cor
responding figures in 1953 were: Gem, $121 million; industrials, $49.9 
million; total, $171 million.10 

The rise in the sales of gem diamonds in 1954 more than offset the 
decline in sales of industrial diamonds. 

• Mineralogist, Arizona's Chrysolite Asbestos: Vol. 22, No.6, September 1954, pp. 297-300. 
I Mineralogist, Calllornia Onyx Location: Vol. 22, No.3, March 1954, pp. 9~100. 
• Gentzler, Josephs., Jetter to Bureau of Mines Mar. 10, 1955, 
7 Switzer, George, 30th Annual Report on the Diamond Industry, 1954: Jewelers' Clrc.-Keystone, 1955, 

pp. 12-13. 
• Anderson, B. W., A New Substitute for Lapis Lazuli: Gems and Gemology, vol. 8, No.3, Fall1954, 

pp. 88--89. 
• Mineralogist, vol. 29, No. 5-6, May-June 1954, p. 244. 
ao Switzer, George, 30th Annual Report on the Diamond Industry, 1954: Jewelers' Clrc.-Keystone, 1955, 

p. 3. 
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The consumption of semiprecious gem stones by amateur lapidarists 
increased in 1954. The chief factor in the increase was continued 
development of mechanical tumbling and faceting equipment. Com
mercial semiprecious gem cutters considered that the larger volume of 
their sales came from gem collectors rather than jewelry manufacturers. 

PRICES 
The first appreciable change in diamond prices since 1945 occurred 

in December 1954, when the Diamond Corp. announced a 2~-percent 
increase in the price of rough diamonds. This price increase was 
attributed to the unexpected high demand for gem stones in the 
United States. 

United States excise tax on jewelry was reduced from 20 to 10 
percent in April1954. 

FOREIGN TRADE 11 

Imports of gem stones into the United States increased in 1954 
compared with 1953 (table 2). Because of changes in tabulating 
procedures by the United States Department of Commerce, the 1954 
data were not comparable to those for earlier years. Diamonds 
ranked first, with 85 percent of the imports, based on value, followed 
by other precious and semiprecious stones, 12 percent; and pearls 
(natural and cultured), 3 percent. 

TABLE 2.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1953-54 

[U.S. Department of Commerce] 

1953 1954 

Item 
Carats Value Carats Value 

Diamonds: 
Rough or uncut (suitable for cutting into gem stones), 

duty·free---------------------------------------------"- 1 730.350 1 $57,001,329 887,273 $59,428,768 
Cut but unset, suitable for jewelry, dutiable _____________ I 444,362 I 50,571,535 594,772 62,758,349 

Emeralds: 
Rough or uncut, duty-free---------------~---------------- 15,561 27,987 (1) 
Cut but not set, dutiable--------------------------------- 26,952 320,739 24,460 

Pearls and parts, not strung or set, dutiable: 
NaturaL------------------------------------------------- --------- 264, 873 
Cultured or cultivated •• -----------------·--------------- --------- 3, 769,758 

Other precious and semiprecious stones: 
Rough or uncut, duty-free _______________________________ ---------
Cut but not set, dutiable--------------------------------- --------
Imitation, except opaque, dutiable: 

Not cut or faceted------------------------------------ --------
Cut or faceted: 

203,667 
2, 218,868 

40,720 

(') 
385,063 

503,753 
14,333,890 

II 265,837 
11,848,989 

a 37,902 

SynthetiC---------------------------------------- --------- 677,029 -------- I 283,302 
Other-------------------------------------------- --------- 14,872,795 -------- 113,651,937 

Imitation, opaque, including imitation pearls, dutiable ... --------- 127,641 I' 35,014 
Marcasites, dutiable: , 

ReaL •• -.--.----.--.----------•• --------.-- __ -------.---- -•• ------Imitation •• ___ •• _______ ------_----- ___ ----- ______________________ _ 
94,813 
2,589 -------- } 

1=---
61,073 

Total-------------------------------------------------- --------- 1130,194,343 -------- 1143,593,877 

• Revised figure. 
I Effective January 1, 1954, not separately classified; included with precious and semiprecious stones, 

rough or uncut. 
a Due to changes in tabulating procedures by the U. S. Department of Commerce data known not to be 

comparable to earlier years. 
' Due to changes in classifications data not strictly comparable to earlier years. 

u Figures on imports and exporl:! complied by Mae B. Price and Elsie D. Page, Division of Foreign Ac
Uvities, Bureau ot Mines, from recordll of the U. B. Department of Oommeroe. 
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TABLE 8.-Diamonds (exclusive of industrial diamonds) imported for consump
tion in the United States, 1958-54, by countries 

tU. S. Department of Commerce] 

Rough or uncut Cut but unset 

Country Value 
Carats 

Value 
Carats 

Total Average Total Average 

1953 

North America: 
Bermuda------------------------- 8, 985 $502,677 $55.95 ---------- ------------ ----------
Canada___________________________ •· 744 448,338 94.51 95 $88,241 $928.85 

~:~:~~~~~~~-:-_-:.-:.:::::::::: =======~== :::::::::::: :::::::::: 16~ 10, ~ ~t ~ 
69.'Xl Total_________________________ 13,729 951,015 

====I====== I== 
South America: 

261 98,715 378.22 

Argentina •••••• ------------------- ---------- ------------ ----------Brazil_____________________________ 398 99,448 249.87 
British Guiana •••••• -------------- 2, 307 83,958 36.39 
Venezuela________________________ 1il, 779 1, 587,872 30.67 

18 4,263 236.83 
34 8, 722 256.53 
30 2,847 94.90 
3 745 248.33 

TotaL------------------------ 54,484 1, 771, 'Xl8 32. 51 85 16,577 195.02 

Europe: 
Belgium-Luxembourg_____________ 19,116 1, 818,663 95.14 France ••• _________________________ 11,631 280,922 24.15 
Germay, West-------·--------···- 167 1,667 9.98 
Italy--------······------·--------- ---------- ------------ ----------
Netherlands .••••.•. ---·------·-·- 4,171 374,437 89.77 
Switzerland •••..•.. ---···-----··-- 7, 820 841,026 107. 55 
Ulllted Kingdom ••• ---·-·-------- 524,826 47,625,107 90.74 

215,438 25,554,634 118.62 
1,098 170,306 155 .. 11 

22,196 1,633,341 73.59 
48 30,647 638.48 

29,365 3,491,370 118.90 
493 171,765 348.41 

3, 'Xll 526,641 161.00 

TotaL------··-------·-·----- 567,731 50,941,822 89.73 'Xll,909 31,578,704 116.14 

Asia: 
Hong Kong _______________________ ---------- ------------ ----------
India.---------------------------- ---------- ------------ ----------
Israel and Palestine _______________ ---------- ------------ ----------
Japan----------------------------- ---------- _ --------- ______ ------
Malaya___________________________ 560 65, 162 116.36 

1 93 93.00 
2,974 52,853 17.77 

122,218 10,'Xl6, 874 84.09 
55 4,919 89.44 

---------- ------------ ----------,-----I-------11-----
TotaL----------------------- 560 65,162 116.36 125,248 10,334,739 

=====1=======1===== 
82.51 

Africa: 

~~~-&~I1f'trica::::::::::::::: ----·-i2i- --------726- -----ii:oo- ------~~- -----~~~- ----~~~~~ 
French Equatorial .Africa_________ 39,963 940,002 23.52 ---------- ---------·-- ----------
Gold Coast .• -------··------------ 450 4, 219 9. 38 ---------- ------------ ----------
UnionofSouthAfrlca ••• _________ 153,312 12,3'Xl,105 t43.65 146,556 18,477,426 1182.09 

TotaL------·---·------------- 93,846 3, 'Xl2, 052 34.87 46,856 8, 541,029 182.28 
Oceania: Australia ____________________ ---------- ------------ ---------- 3 1, 771 590.33 

Grand totall953 ...••.. ------- 1730,350 157,001,329 t 78.05 1444,362 150,571,535 , 1113. ~1 

1954 

6,231 118,899 
4,984 514,120 

100 750 
216.32 

11,315 633,769 'J:l5 59,487 216.32 

6,890 161,606 
2,064 63,591 

81,442 2, 421,299 

350 28,985 82.81 

90,396 2,646,496 82.81 

Revised figure. 
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TABLE 3.-Diamonds (exclusive of industrial diamonds) imported for consump
tion in the United States, 1953-54, by countries-Continued 

[U.S. Department of Commerce! 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

Total Average Total Average 

1954-Continued 

Europe: 
Belgium-Luxembourg____________ 67,969 $7,232,086 $106.40 
France---------------------------- 14,563 346,162 23.77 
Germany, West------------------ ---------- ------------ ----------
Netherlands______________________ 11,673 802,417 68. 74 
Switzerland----------------------- I, 455 82,314 56.57 
United Kingdom_________________ 632,394 44,923,762 71.04 

335,173 $35, 110, 962 $104.75 
4,405 594,543 134.97 

38,724 2, 645,535 68.32 
25,866 2,973,356 114.95 

208 124, 199 597.11 
4, 732 1,267, 999 267.96 

TotaL________________________ 728,054 53,386,741 73.33 409,108 42,716,594 104.41 

Asia: 
12 1, 717 143.08 

1,156 216,743 187.49 
137,073 11,620,417 84.78 

398 34,751 87.31 
53 22,271 420.21 

---------- ------------ ----------

Ceylon. __ .--------------- ___ ----- ---------- __ ---------- ----------
India_---------------------------- ---------- ------------ ----------IsraeL____________________________ 4, 066 42,836 10.54 
Japan·---------------------------- 186 2, 779 14.94 
Lebanon__________________________ I, 325 146,867 110.84 
Malaya___________________________ 453 55,351 122.19 

-------1-------·1------Total_________________________ 6, 030 247,833 41.10 138,692 11,895,899 
=====I======= I===== 

85.77 

Africa: 
Belgian Congo ___________________ _ 
French Equatorial Africa ________ _ 
Liberia. ____ ------_---------------Union of South Africa ___________ _ 

204 24,717 121.16 ---------- ------------ ----------
16,812 731,630 43.52 ---------- ------------ ----------
2,843 35,729 12.57 ---------- ------------ ----------

31,619 1, 721,853 54.46 46,347 8,057,384 173.85 
------·1-------1-------Total. _______________________ _ 

=====I======= I===== 
Grand total 19M--------------

51,478 2, 513,929 48.84 46,347 8,057,384 173.85 

887,273 59,428,768 66.98 594,772 62,758,349 105.52 

TECHNOLOGY 

H. C. Dake described methods for calculating the potential value of 
large masses of gem materials.12 The techniques of sawing, grinding, 
sanding, polishing, and setting malachite were published.13 The art 
of cabochon making was described.14 The techniques, equipment: 
knowledge, and tools required for the amateur to collect mineral 
specimens in various parts of the United States were listed.15 

A. new gem stone, sinhalite, has been found and identified by the 
British Museum and the Smithsonian Institution.16 

A. historical and technical article, Turquois in Nevada, was pub
lished.17 

The historical and technical properties of jade were reviewed.18 

.A.n exhaustive list of gem stones that are luminescent under ultra
violet light was published.19 

A. new pearl weight estimation chart and table for drilled and un
drilled pearls was developed that provided the weight of pearls of any 
size in pearl grains, mommes, carats, and grams. Mom.me is a 

I2 D!>ke, H. C., Calculating Rough Gem Values: Mineralogist, vol. 22, No. 2, February 1954,.pp. 57-62. 
II Sinkankas, John, The Treatment of Malachite: Rocks and Minerals, vol. 29, No. 11-12, November-

December 1954 pp. 599-601. 
"Bingham, W. J., Cabochons: Earth Science, vol. 7, No.4, January-February 1954, pp. 34-38. 
"Dake, H. C., Where to Collect Minerals: Mineralogist, vol. 22, No. 11, November 1954, pp. 400,406. 
"Rocks and Minerals, Sinbalite, A. New Gem Stone: Vol. 29, No. 5-6, May-June 1954, p. 251. 
"Califorula Mining Journal, Turquois in Nevada: Vol. 23, No.8, April 19M, p. 23. 
ts Parker, R. J., The Nature of Jade: Gems and Gemology, vol. 8, No.2, Summer 1954, pp. 38-46. 
"Webster, Robert, Gemstone Luminescence: Gemmologist, vol. 23, No. 273, A.pril1954, pp. 77-78. 
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Japanese term used in cultered-pearl wholesaling. One momme 
equals to 0.0132 ounce.20 

Three methods were devised to distinguish naturally colored dia
monds from those colored by nuclear bombardment.21 

A new brilliant cut was calculated that has a light output improve
ment of 21 to 28 percent. In addition, the cut enabled smaller stones 
to be utilized because of its lower height.22 

A modified electrostatic separation process was developed at the 
Diamond Research Laboratory, Johannesburg, South Africa, to treat 
the finer sizes of gravity concentrate at various alluvial diamond mines. 
The new electrostatic separator recovered diamonds too small for 
satisfactory recovery by grease belts.23 

WORLD REVIEW 

Total world diamond production in 1954 was the highest on record 
and slightly higher than in 1953. Most of the increase came from 
the Union of South Africa and Tanganyika. 

Table 4 shows world production of diamonds, with accurate figures 
from most countries. The total world production was estimated to 
be 1 to 2 percent higher than the figures given in the table. 

Angola.-A report on the 1954 operation of the Companhia de 
Diamantes de Angola was published.24 

TABLE 4.-World production of diamonds, 1951-54, by countries, in metric carats 
(Including Industrial diamonds) 

Africa: 
Angola ..... - .. -------------------.-------------.-"-
Belgian Congo. ________ ------------ _____ -----------
French Equatorial Africa.------------------------
French West Africa--------------------------------
Gold Coast------. ________ --_._-- ___ . ___ . __ --.--- __ _ 
Sierra Leone._.----- _____ --------------------------
South West Africa_.-------------------------------
Tanganyika. _____ . ______ . __ . ____ -- __ ----_-------_--
Union of South Africa: Lode_ .... ____________ ' __________________________ _ 

Alluvial ____ --- __ .•. ----.. ---.-----------------.-. 
South America: 

Brazil _____ .---------.----.-------------------------
British Guiana. ____ .-.----.--.-.--.. ----------.. --. 
Venezuela ______ .-. ___ . __ ... _ .... -___ .. -._._ .. ___ ... 

Other countries .. ----------------------------~---------

1951 

734,324 
10,564,667 

136,000 
101,000 

1, 752,878 
475, 759 
478,075 
108,625 

1, 967,272 
2 289,063 

200,000 
43,260 
63,226 
3,000 

Grand total------------------------------------ 16,917,000 

1952 

743,302 
11,608,763 

163,400 
136,080 

2, 189,557 
451,426 
541,027 
143,023 

2, 093, 138 
2 232,681 

200,000 
38,305 
98,291 
5,000 

18,694,000 

1953 

729,337 
12,580,256 

140,144 
180,000 

'2, 180,728 
472,934 
617,411 

' 172,304 

2,397, 755 
• 300,000 

200,000 
35,306 
84,790 
5,000 

4 20, 096, 000 

1954 

721,607 
12,619,378 

152,529 
216,000 

2, 135,141 
398,608 
683,536 
326,009 

I 2, 544,305 
• 314,000 

• 200,000 
30,073 
96,983 
• 5, 000 

20,440,000 

J Pipe mines under De Beers control but Including 75,225 carats from alluvial diggings at Kle!nzee. 
' Includes au estimated 100,000 carats from the State mines of N amaqualaud. 
a Estimate. 
• Revised figure. 

SOURCE: Jewelers' Circ.-Keystone, 30th Annual Report on the Diamond Industry, 1954: 1955, p. 7. 

20 Small, J., Weight Estimations of Pearls: Gems and Gemology, vol. 8, No.4, Winter 1954-55, pp. 99-105. 
"Custer, J. F. H., and Dwyer, H. B., Discrimination Between Natural Blue Diamonds, and Diamonds 

Colored Blue Artificially: Gems and Gemology, vol. 8, No.2, Summer 1954, pp. 35--37. 
•• Parker, R. L., Suggestion for a New Brilliant Cut: Ge=olog!st, vol. 23, No. 279, October 1954, pp. 

177-179. 
" Optima, Reco"<'ery of Small Diamonds: Vol. 4, No. 1, March 1955, pp. 33--34. 
"Bureau of Mines, Mineral Trade Notes: Vol. 40, No.2, February 1955, pp. 46-49. 
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BraziL-Increased prices for industrial diamonds in Brazil en
couraged expansion of diamond mining in 1954.25 

There was a minor diamond rush in the Diamantino area, in the 
State of Mato Grosso, where the population was reported to be 
increasing at the rate of 1,000 a month. Miners found it more 
profitable to search for alluvial diamonds than to recover quartz 
crystals, which had been their chief mainstay before the diamond 
rush. 

British Guiana.-Diamond production in British Guiana during 
1954 amounted to 27,400 metric carats, a decrease of 8,000 carats 
from 1953.26 

Canada.-In 1954 a substantial deposit of garnet was discovered 
in Dana township, 25 miles north of Sturgeon Falls, Ontario. The 
garnet, of alamandite type, was found in a zone of soft mica schist 
suitable for opencut mining.27 

Ceylon.-Gem-stone mining in Ceylon was limited to small-scale 
open pits operated by 5 to 10 men. The pits, usually rectangular, 
were limited to a depth of 10 to 15 feet by ground-water conditions. 
Usual operations consisted of two men bailing while the other men 
dig and pile the gravel on the surface. When a pit was completed, 
the gravel was washed in cone-shaped baskets of bamboo or cane, 
and the gem stones were picked out.28 

No production statistics were available, but it is estimated that 
the value of annual output was approximately $400,000 in 1954.29 

Principal gem-stone localities in Ceylon follow: 

Ratnapura 
Balangoda 
Pelmadulla 
Adandawela 

Sabaragamuwa Province 

Kotamulla 
Karangoda 
Hangomuwa 
Urupollalawn 

Southern Province 

Marapona 
Pathakada 
Elapatha 
Modduwa 

Ambalarigoda } There were several moonstone and amethyst mines near these 
Meethiyagoda villages. The most precious moonstones are found here (dark 
Karandeniya sky-blue). 

Central Province 

Rattota Fine color amethysts have been mined near these 
Matale ) 

Gammaduwa villages. 
East and West Matale 

Colombia.-It was announced that the Muzo emerald mine, oper
ated by the Banco de la Republica, had reopened in November 1953. 
The operations were being expanded gradually, and production was 
expected to equal that of 1949. The mine was closed in 1949 because 
of internal disorders throughout Colombia.30 

20 Bureau of Mines1 Mineral Trade Notes: Vol. 40, No.4, Aprll1955, pp. 41, 42. 
•• Mining Journal \London), Annual Review May 1955, p. 178. 
"Engineering and Mlning Journal, vol. 155, No. 11, November 1954, p, 160. 
21 Jayasinghe, W. D. 8., Communication to E. R. Ruhlman, dated Oct. 27, 1955. 
2t Mlnlng Journal (Lcndon), Annual Review, May 1955, p. 198. 
,. Bureau of Mlnes, Mineral Trade Notes: Vol. 38, No.2, February 1954, p. 51. 
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India..-The Indian Bureau of Mines investigated the area near 
Ramaelakota (Andhra), and found evidence of a once-flourishing 
diamond-mining industry. It recommended a careful search for vol
canic plugs; the original source of diamonds in Andhra.31 

Japan.-The Japanese pearl-shell expedition that had been oper
ating in the Arafura Sea under the terms of an: interim agreement 
between the Governments of Australia and Japan discontinued diving 
in October 1954, when its quota was reached. The limit of shells 
agreed upon was 975 tons.32 

:Madagascar .-Production of precious and semiprecious gem stones 
in Madagascar was valued at $30,000 in 1954, about the same as in 
1953. Among the stones produced were beryl, tourmaline, topaz, 
opal, sapphire, garnet, and amethyst.33 

A comprehensive report of the gem stones of Madagascar was 
published.34 

South-West Africa.-lndustrial Diamonds of South Africa, Ltd., 
discovered a raised diamond-bearing marine terrace near Luderitz. 
The diamonds were similar in quality to those mined at the Saddle 
Hill Terrace.86 

11 Chemical Age (London), vol. 71, Aug. 21 1954, p. 368. 
n Bureau of Mines, Mineral Trade Notes: 'Vol. 39, No.4, October 1954, p.-56. 
11 Bureau of Mines, Mineral Trade Notes: Vol. 38, No.6, June 1954, pp. 5&-67, 
u Jeannell~ H. F., Mineralogist: Vol. 221 No. 2, February 1954, pp. 85-90. 
11 Mlnlng world, vol.16, No.12, Novemoer 1954, p. 37. 



Gem Stones 
By John W. Hartwell 1 and Eleanor V. Blankenbaker 2 

GEM-STONE production in the United States during 1955 in
creased 17 percent in value over 1954 and reached an alltime 
high exceeding $800,000. This was due largely to the increased 

number of collectors, lapidaries, and "rockhounds." It was estimated 
that 150,000 to 300,000 individuals were engaged, full or part time, in 
this field. Some of the added interest was created by the increase in 
articles on gem stones published in nationally distributed magazines 
and newspapers. Many retired individuals supplemented their income 
by collecting, cutting and polishing, and selling gem stones in small 
shops throughout the United States. These small businesses increased 
the demand for gem materials, and prices rose as the quantity of good 
gem material decreased; however, as prices increased, new locations 
of gem material were found, and old areas were reworked. 

DOMESTIC PRODUCTION 

In 1955, approximately 65 percent of the total value of gem-stone 
production was credited to quartz, jade, and turquois, in decreasing 
order. Eight States-Oregon, Texas, California, Arizona, Nevada, 
Washington, Wyoming, and Colorado---'-produced 88 percent of the 
total value. Oregon was the leading producing State, with an esti-
mated $150,000. _ 

Agate.-As in previous years, agate was the principal gem material 
produced in the United States. The price varied with the quality of 
the material, and only estimates could be made on the value of pro
duction. The areas near Roosevelt, Klickitat County, Wash., and 
Miles City, Custer County, Mont., were the most productive, and the 
price of agate from these localities ranged from $0.50 to $3.50 per 
pound. - · 

Oregon was the leading producer, with an estimated value of 
$25,000, more than double the 1954 figure. Owners of about 20 
agate-bearing properties in central and eastern Oregon charged fees 
to coll~ctors, based on the quantity of agate removed. -

Agate from New Mexico was produced from a locality near Deming,· 
Luna County, with reported sales e~ceeding $12,000. • 

Over 20 tons of agate was produced in Wyoming, mainly from 
Sweetwater and Fremont Counties. · 

Other States with a reported agate-production value of over $3,000 
were Arizona, California, Colorado, South Dakota, and Texas. 

The Yellowstone River Valley in Montana was a good source of 
moss agate, but more work was required to recover the material than -
in the past. The better grade of rough agate sold for $2 to $50 per -
pound and some rare stones up to $150. About 90 percent of the 

• Oommodlty speclallst. 
• Llteratore-researoh clerk. 

479 
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TABLE 1.-Value of production and imports of precious and semiprecious stones 
·in the United States,! 1867~1955, in thousand dollars 

Year 

1867-- ·- -----------------.-----
1868.- --- -~- ------------------
1869.--- -------·-- ..•... c .•... 
1870 _____ ----------------------
1871. -·--- ---- ----------------
1872 ••.•• ----------------------
1873.-------------------------
1874.-------------------------
1875.-------------------------
1876.-------------------------
i877 •• ------C-----------------
1878.-·-----c-----------------
1879.-------------------------
1880. -------------------------
1881.--------'----------------
1882.-------------------------
1883c. __ ---------- ------------
1884 _______ --------------------
1885.---------------------- ---
1886. ~ ------------------------
1887--------------------------
1888. ·------------------------
1889.--------------- ____ c_ ---- -
1890.----·----- -.•-- ---· -------1891. __________________ -- - -·-
1892. ----- --------------------
1893. -------------------------
1894. -------------------------
1895.-------:---~-- -----------
1896. ----- _:_ -----------------
1897--------------------------
1898.----------- --------------
1_899-------------------- , ___ --
1900 ____ - --------- ------------' 1901.. _______________________ _ 

1902c.-_ ------.-----.---------
1903. -------------------------
1904. ~-- ----------- -----------1905 ______________________ ---

1906.-------------·---- -------
1907--------------------------
1908 .• ------------------------
1909. -------------------------
1910.-------------------------
1911.-------------------------

1 Includes Alaska. 
• Not available. 
a Revised figure, 

Produc
tion 

~ 
m 
(2) 
(•) 
(I) 
(I) 
(I) 
(') 
(S) 
{') 
{') 
(2) 
(I) 

$206 
m 
210 
119 
164 
140 
189 
119 
235 
312 
264 
132 
114 
98 

131 
161 
186 
233 
289 
328 
308 
324 
326 
208 
471 
415 
534 
296 
344 

Imports 

$1,319 
1,063 
1,998 
1, 779 
2,351 
3,034 
3,134 
2,372 
3,479 
2,617 
2,235 
3,071 
3,965 
6,870 
8.607 
8,923 
8,127 
9,139 
6,043 
8,260 

10.832 
10,558 
11,978 
13,106 
12,757 
14,522 
10,198 
7,427 
6,574 
4, 619 
6,277 

10,163 
17,209 
13, 559 
22,815 
24,754 
26,525 
27,229 
36,846 
43,602 
31,867 
13,700 
40,238 
40,704 
40,820 

Year 

1912. _. __ --- -------------------
1913.-------------------------
1914.--------------------- ----
1915.- -----------------'- -- , __ 
1916.------c ------------------
1917--------------------------
1918.--------------------.-- ---
1919------------------------ --
1920.-------------------------
1921.----------------'- -------
1922 .•• ----------- ~ -----------
1923.- _, _____ -----------------
1924.-------------------'-----
1925.--------~------------- ---
1926.------·-- -----, __ ---------
1927--------------------------
1928.-------------------------
1929----------------~--- ------
1930c _ ------------------- ____ _ 
1931.-------------------------
1932.------------------ -------
1933.-------------------------
1934.-------------------------1935 _____________________ , __ _ 

1936.----__ ,------------------
1937--------------------------
1938.- ---------------- ~---- ---
1939.- ------------------------
1940.------------ -------------
1941.- ----------_,_ --- --------
1942.-------------------------
1943.-------------------------
1944 •• -------------"--- -------
1945.----------- --------------
1946.- ------------------------
1947--------------------------
1948.-------------------------
1949.--------- _, _______ -------
1950.-------------------------
1951.-------------------------
1952.-------------------------
1953.-------------------------
1954.-------------------------1955.--- _______ . _________ ------

Produc-
tion 

Imports 

$320 $41,363 
319 45,432 
125 19,211 
170 26,194 
218 50,267 
131 37,794 
107 23,443 
112 102,968 
265 73,980 
518 36,525 

(') 65,617 
(I) 74, 148 
(') 71,264 
(') 73,915 
(') 78,291 
(2) 64,950 
(2) 67,964 
(2) 75,317 
(') 38,642 
(2) 21,126 
(2) 12,771 

20 13;752 
3 17,908 
5 27,612 

12 38,146 
32 50,494 

127 28,305 
235 40,488 
340 37,769 
240 33,777 
150 28,449 

67 72,110 
41 77,530 
40 114,435 

325 189,018 
570 110,538 
500 115,990 
500 84,186 
500 118,500 
500 128,954 
500 124,699 
487 130,194 
607 1143,589 
814 175,262 

TABLE 2.-Localities in the United States where gem materials were reported to 
have been found in 1955 

State .County or district Locality 

Alaska____________ Seward district. _____ Seward _____________________ _ 

Do____________ Shungnak district___ Kobuk _____________________ _ 
Do____________ Chichagof district ___ BaranoL--------------------

Arlzona___________ Apache._----------- Globe.~------------------- __ Do _________________ do. ______________ St. Johns __ , ________________ _ 
Do _________ ,__ Coconino____________ FlagstaJl'. __________________ _ 
Do____________ Gila_________________ ClaypooL_------------------
Do _________________ do_______________ Globe. ___________ -----------

Do _________________ do_______________ Miami.------ ______________ _ 
Do _____ ------- Greenlee •• ---------- Clifton .. ----------- ________ _ 
Do _______________ .. do _____ -------___ Duncan __ ---------- ___ ------
Do ____________ Maricopa ___________ Black Gap _________________ _ 
Do _________________ do_______________ Cavecreek _________ --------- _ 
Do _________________ do _____ ---------_ Globe .. ____________________ _ 
Do _________________ do_______________ Hassayampa _______________ _ 
Do _________________ do_______________ New River----------- ______ _ 
Do _________________ do _____ ---------_ Phoenix ____________________ _ 
Do _________________ do_______________ Rock Springs_--------------

Gem material 

Pyrite, jasper, plasma, and 
epidote. 

Jade. 
Agate. 
Peridot. 
Petrified wood. 

Do. 
Turquois. 
Serpentine, turquois, hyper-

sthene, and peridot. 
Turquois. 
Agate. 
Jasper, chalcedony, and agate. 
Copper silicate. 
Jasper. 
Amethyst. 
Chalcedony. 
Agate. 
Jasper and agate. 
Marble. 



GEM STONES 481 

TABLE 2.-Localities in the. United States where gem materials were reported to 
hav·e been found in 1955-Continued 

State County or district Locality 

Arizona ..• ________ Maricopa.---------- Tonopah •. _________ ---------
Do ••••....••.. Pima ________________ Ajo_ ------------------------
Do____________ PinaL_______________ Superior_-------------------
Do............ Yavapai.------------ Prescott_ ___________________ _ 

Do............ Yuma .••... ------___ Quartzsite __________________ _ 

Do ____________ ..... do ••••. ---------- Salome.--------------------_ 
Do ...•.•...•.•..... do .•••. ---------- Yuma __________ -------------

California......... Amador------------- Fiddletown. _______ ---------
Do •.••........ ElDorado __________ Georgetown ________________ _ 
Do____________ ImperiaL.---------- Winterhaven .••...... ----"--
Do ••••.. __________ .do ..•.• __________ ~~~e~ ~ ~~ :::: :~:: :::::: =:: 
g~~::::: :::::: _ ~~~.;-~:::::::: ::::: Trona •.. ___ .:. ___ ......•. __ . 
Do •.• -------"- -Kern ________________ Boron ______________________ _ 
Do .•.• c ••••••••••.• do .•••. ---------- Randsburg _____________ -----
Do .••......... ___ .. do .••.. ---------- Rosamond •• ----------------Do .•.•....•....•... do _______________ Tejon Ranch _______________ _ 
Do .••......... Lake ________________ Lower Lake ________________ _ 
Do____________ Marin_______________ Inverness._------------ ____ _ 
Do............ Mendocino.......... Covelo _____________________ _ 
Do ____________ Monterey ___________ Lucia ______________________ _ 
Do •........... Mono ................ _____________ c ____ : __________ _ 
Do ____________ Napa _______________ Etna Springs _______________ _ 
Do •........•.. Nevada _____________ North Bloomfield __________ _ 
Do ................. do .• _____________ Nevada City _______________ _ 
Do............ Placer--------------- Colfax ..... ------------------
Do............ Riverside •• --------- Anza ___________ , ___ ---------
Do _____________ .... do .•••• ---------- Blythe _____________________ _ 
Do ••••........ San Beulto __________ New Idria __________________ _ 

Do............ San Bernardino •.... Kramer Junction ___________ _ 
Do ••••..•.•..•..... do .............. . Needles .... _._ .• ___ .. __ .. __ . 
Do ••.•...•.•.. ___ .. do ••.•.•..•...... Shoshone ___________________ _ 
Do .•••. ·------- ___ .. do _______ : ______ _ 
Do____________ San Diego •••.••...•. 
Do ____________ -----~0---------------

Wrightwood ••• -------------Mesa Grande ______________ _ 
Paia ... ---------------------

Do ................. do ______________ _ Ramona.-------------------
Do ••. ·-------- San Francisco •...... San Francisco ______________ _ 
Do ____________ San Luis Obisopo •.. 
Do •••...••.•.. Siskiyou •••..•...•.• 
Do____________ Tulare.-------------

Colorado.......... Chaffee ____________ _ 
Do ••••...•.... _ .... do. _____________ _ 

Nipomo ....•. __ ...... __ : ..•. Happy Camp ______________ _ 
Dunlap.--------------------

~all~~~~::::::::::::::::::: 
Do............ Douglas ____________ _ Sedalia _____________________ _ 
Do ••••...•..•. ____ .do ______________ _ Westcreek _____________ , _____ _ 

gg:::::::::::: ~~e~":t::::::::::::: 
Colorado Springs ___________ _ 
Howard ••••.• ___ ••.. ___ ..•.. 

Do •••••.....•. ____ .do .••• ___ , ___ ---- Texas Creek _______________ _ 
Do............ Jefferson ••.••.....•• Deckers ____________________ _ 

Do •••••••.•.•...... do _______________ HartseL ____________________ _ 
Do............ Kiowa.------------- Kiowa ••• -------------------Do ____________ Mesa ________________ Grand Junction ____________ _ 
Do .. __________ MineraL____________ Creede _____________________ _ 
Do ••••• _._.___ Montrose ••• ___ ----- Paradox .•... __ . ____ • ____ . __ . 
Do •••••.•.•• :. Rio Grande •........ Del Norte __________________ _ 
Do............ Saguache •.•........•..... do ______________________ _ 
Do •••••••...••..... do............... VIlla Grove ••. --------------Do............ San Juan____________ Sllverton ___________________ _ 
Do ............ San MigueL ••...... Nucla ...................... . 

Do ____________ Teller_______________ Colorado Springs •••.....•... 
Do ••.••.•.•.••..•.. do............... Florissant __________________ _ 
Do .••• ________ ...•. do............... Lake George _______________ _ 

Georgia __ ,________ Rabun ..••.••.•..•.. --------------------------: ... 
Do............ Towns.------------- . ----------------------- ------
Do ••.•••.•.•.• Troup .• ~---'-------- La Grange _________________ _ 

Maine.-------____ Oxford______________ Stow------------------- ..... 
Michigan......... Emmet............. Petoskey-------.. --- _______ _ 

Do .•.•..••• ___ Houghton .•.•••• __ •• Calumet ••. -------. ____ .•••• 
Do ............ Keweenaw .......... Copper Harbor ............. . Do ____________ ••.•. do.------------- PhoenJx ____________________ _ 

M~~fa:::::::: ~~~~~~:::::::::: f:~~~~:::::::::::::: 
E~::::::::::: tf.<tiU!S:::::::::::: ~~~~~~:::::::::::::::::: 

Gem material. 

Chalcedony. 
Chalcedony (desert rose). 
Apache tears. -
_White jade, lavender agate, and 

chrysoprase. 
Quartz crystals and orbicular 

rhyolite. 
Jasper. 
Rhyolite. 
Rhodoulte. 
Idocrase, vesuvlaulte, and garnet 
J asp-agate. 
Chalcedony. 
Quartz crystals. 
Onyx. 
Morrisonite. 
Agate. 
Rhodonite. 

Do. 
·Quartz crystals. 
Petrified. whalebone. 
Jade and jasper. 
Nephrite. 
Geode. 
Quartz crystals. 
Opal. 

Do. 
Jade (nephrite). 
Rose quartz. 
·Fire agates. 
Benitoite, jadeite, and silicified 

serpentine. 
J asp-agate. 
Blue agate. 
Amethyst. 
Rhodonite. 
Tourmaline. 
Beryl, kunzlte, and tourmaline 

(blue). 
Essonite garnet. 
Jasper. 
Agate. 
Jade. 
Topaz. 
Aquamarine and pheuaclte. 
Agate and beryl. 
Topaz. 
Amazonstone. 
Phenacite and amazonite. 
Agate. 
Rose quartz. 
Amazonstone crystals and ama-

zonstone. 
Tourmaline 
Agate. 
Dinosaur bone. 
Amethyst and marcasite agate. 
Covellite.· · 
Marcasite agate. 
Agate. 
Turquols. 
Rhodonite. 
Dinosaur bone, jasper, and sloth 

bone. 
Amazons tone. 
Amazonite. 

Do. 
Amythest. 
Ruby and sapphire. 
Rose quartz. 
Aquamarine and beryl. 
Petoskey stone. 
Agate. 
Datolite and thomsonlte. 
Cholorastrol!te. 
Jasper. 
Thomsonite. 
Agate (Lake Superior). 

Do. 
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'!'ABLE 2.-Loca.lities in the United States where gem materials were reported to 
have been found in 1955-Continued 

State Ooun~y or district Locality 

Montana _________ Ouster---------"---- Miles CitY------------------
Do.----------- Dawson .. ----------- -----do __ --------------------

E~: ::::::::::: ~~~fr~:: :::::::::::: -T~ ::::::::::::::::::::::: 
Do .. ---------- Rosebud____________ Rosebud---------~---------

Nebraska_________ Sioux __ ---"--c- ~---- Orella--"-------C------------
Nevada ... __ _ _____ Elko_. __ . ____ ------- Elkoc. ______ ----------------

Do ... --------- Esmeralda __________ Tonopah----------~---------
Do ... --------- Humboldt_--------- Denio __________ ------------" 
Do ________ c _______ _do __ ------------ Golconda_------------------
Do_, __________ Lander ______________ Battle Mountain ___________ _ 
Do _______ ----- MineraL ___ --------- Mina. _ ---------------------Do ______ ------ --- __ do _________ :____ Luning _____________________ _ 
Do __ , ____ --_-- N ye ... ___ ------_ --_ _ Tonopah .• ---------_-----_--
Do. ----------- Washoe ____ --------- ------------------------------

New Mexico______ Eddy_-------------- Carlsbad--------------------Do ____________ Hildalgo ____________ Duncan, Arizona ___________ _ 
Do .... ___ .____ Luna. __ . __ -- ___ ----_ Deming ___ ._--_--- ______ -- __ 
Do.----------- San Juan------------ Redrock._------------------Do.----------- Sierra.-------------- Bingham ___________________ _ 
Do~----------- _____ do ___ ----------- Tore------------------------New York ________ Warren _____________ North Creek _______________ _ 

North Carolina ___ Alexander ___________ Hlddeliite.------------'-----
Do •. ---------- O!ay __ -------------- ------------------------------Do ____________ Macon ______________ Franklin--------------------
Do .... -------- Yancey _____________ Spruce Pine ________________ _ 

Oregon __ .-------- Jackson------------- Medford--------------------

Do____________ Jefferson.----------- Madras.----------"---------
Do.-------____ Lake _________ ------- Burns ... --------------------
Do. _____ ... --. Linn .. :_'----------- Crawfordsville.-.-- __ --_._ .. 
D<>------------ Wasco __ ------------ ----'-------------------------

Puerto Rico ______ . Cabo Rojo Munic- Rio GuanajibO--------------

Gem material 

Agate and moss agate. 
Agate. 
Sapphire. 
Agate. 

Do. 
Chalcedony and agate. 
Chalcedony. 
Turquois. 
Common and fire opal. 
Rhodonite. 
Turquois. 

Do. 
Petrified wood. 
Turquois: 
Sulfur and piedmontite crystals 

and schroeckingerite. 
Galven and agate. 
Chalcedony and agate eyes. 
Agate. 
Ricolite. 
Blue fluorite. 
Desert scenic stone. 
Garnet. 
Quartz and rutile. 
Ruby and sapphire crystals. 
Ruby. 
Emerald. 
Jasper, agate, petrified wood, 

rhodonite, and quartz. 
Moss agate. 
Obsidian. 
Purple agate. 
Jasper, quartz, opal, and agate. 
Chalcedony. 

ipal!ty. 
DO------------ Oomerio Mun!c- Rio Pinas------------------- Nephrite. 

ipal!ty. 
Do------------ Humacao Mun!c- Playa de Humacao__________ Jasper. · 

ipal!ty. 
Do ____________ San Juan Munic- Oondado Beach------------- Jade. 

ipal!ty. 
Do____________ San Sebastian Mu- Rio Guatemala______________ Foasil coral. 

nic!pal!ty. 
South Dakota_--- Ouster-------------- Ouster----------------------Do _________________ do __ ------------ Fairburn ________________ ----

Do .. ---------- _____ do __ ------------ Hermosa--------------------
Do .. ---------- Pennington---------Do _________________ do. __ -----------

Creston __ : _________________ _ 

Keystone __ -----------------
Texas .. ----------- Brewster ___________ _ 

Do____________ Gillespie.-----------
Do____________ Mason--------------

Alpine. _____________ ----- __ _ 
Eckert __ ------ _____________ _ 
Katemcy --------------------

Do ____________ TravJs _____________ _ Mason----------------------Utah.------------ Beaver _____________ _ Beaver __ ----_-----_-- __ . ___ _ 
Do _________________ do_------------- Milford •• -------------------Do ____________ Emery _____________ _ 
Do _________________ do._---.-------- Ferron. ___ ------------------Black Rock ________________ _ 
Do .. ---------- Garfield ____________ _ Hatch ______ ---_.-'----------Do____________ Grand _____ : _______ _ Cisco.- .. --------------------
Do _________________ do_------------- Green River.---------------
Do _________________ do __ ------------ Moab_----------------------
Do. __________ , ____ .do._------------
Do.----------- Iron ______ -----------

Thompson _________________ _ 
Cedar City------------------

Do____________ Juab ______ ----------
Do_,__________ Kane _______________ _ 

Dragway Mountain ________ _ 
Orderville _____ . __ . _________ _ 

Do ____________ Millard ____________ _ Cave Fort __________________ _ 
Do _______ ----- _____ do __ ------------ Milford. ___________________ _ 
Do ____________ San Juan .. _________ _ Joy-------------------------
Do _____ .______ Sevier ______ --------- Salina. _____________________ _ 
Do ____________ Washington ________ _ 

vir£~,;;.-::::::::: !~m~:-:::::::::::: 
Central._-- __ ------- _______ _ 
Torrey---------------------_ 
Amelia ____ ------------------Do. ___________ Madison ___________ _ 

Washington_----- Benton _____________ _ 
Do ____ -------- Kittitas _____ --------Do ______ ._____ Klickitat. __________ _ 

Syria ______ ------------------
Mabton---------------------
Ellensburg ______ .--------- __ 
Roosevelt_-------------- ___ _ 

Wisconsin._------ O!ark __________ ----- Greenwood _____ -------------

Agate and rose quartz. 
Fairburn agate, jasp-agate, and 

rose quartz. 
-J asp-agate. 
Agatized wood. 
Garnet. 
Agate. 
Amethyst. 
Topaz, amazonstone, smoky 

quartz, and green fluorite. 
Topaz. 
Blue valley agate and obsidian. 
Obsidian. ' 
Petrified wood. 
Obsidian. 
Onyx. 
Agate. 
Lace agate and jasper. 
Agate. 
Jasp-agate and dinosaur bone. 
Agate. 
Geodes. 
Septarlum nodules. 
Jasper. 
Obsidian. 
Agate and topaz. 
Agate. 

Do. 
Petrified wood. 
Amazonite. 
Unakite (Pikes Peak epidote). 
Opal!zed wood. 
Agate and petrified wood. 
Moss agate. 
Agate. 
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TABLE 2.-Localities in the United States where gem materiais were reported to 
have been found in 1955-Continued 

State County or district Locality Gemmaterml 

Wyoming_________ Carbon.------------ Baggs_______________________ Turitelia agate. 
Do •••.•••••.•...•.. do.-----------·- Saratoga •••• ---------------- Agatlzed wood. 
Do .•• --------- Fremont ____________ Lander·----------------· ____ Jade, sweetwater agate, and pet-

rified wood. 

B~:::::::::::: :::::~~: ::::::::::::: :~:~::::::::::::::::::::: ;;r;_e and jade. 

B~:::::::::::: :::::~~:::::::::::::: ~= ~~~~:..~::::::::::: ~-
Do____________ Natrona_____________ Casper.--------------------- Agate. 
Do ____________ Sweetwater •••.••••• Eden ... --------------------- Petrlfied wood. 
Do _________________ do.------------- Farson·-·----------·-------- Agatlzed wood, eden-valley 

Do.----------- .•... do .. -------------1 Groon River ________________ A:S:~· and petrlfied wood. Do ____________ .•.•. do ______________ Rock Springs _______________ Petrlfied wood. 
Do ____________ .•••. do.------------- W=sutter ------------------ Agate and turitella. 

agate found had no value. The value of moss-agate production from 
this area was estimated at $5,000 to $10,000. · 

Jade.-Alaska jade continued to be the most important gemma
terial of the Territory. A large quantity of the raw material was 
shipped to Germany and Japan for cutting and polishing. The busi
ness of selling jade handicraft to tourists continued to flourish. 

Wyoming production had some importance, but the float material 
was more difficult to find. The 1955 jade production in Wyoming 
was valued at $10,000 and came mainly from an area near Lander, 
Fremont County. 

California production was reported to be approximately $5,000. 
Nephrite was probably the most important jade material in the State 
and ranged in color from pale to dark bluish green. A new jade 
locality was discovered near Cloverdale, Sonoma County, Calif. 

Arizona produced a small quantity of white jade near Prescott. 
Opal.-The Rainbow Ridge mine near Denio, Humboldt County, 

Nev., was reported to be developing a vein of precious opal within 
streaks of opalized wood. This mine has produced opals since 1909 
and recovered one of the largest pieces of precious opal ever recorded, 
weighing 7 pounds.3 Production from this area was about $4,000 in 
1955. 

Some opal was produced in Nevada County, Calif. 
Petrified Wood.-It was reported that in Wyoming the largest pro

duction of petrified wood was from an area around Farson, Sweet
water County, where 2 tons was collected. The total value of Wyo
ming production was approximately $10,000. 

About 10 tons of petrified wood was produced near Medford, Jack-
son County, Oreg. . 

Rhodonite.-Some interest was shown in rhodonite during 1955, 
and a large deposit of this material was reported in .Amador County, 
Calif. Most of it was poor grade. 

About 2 tons of rhodonite was produced in Humboldt County, 
Nev., and smaller quantities were recovered in other States. The 
total production in the United States was less than $10,000. 

Topaz.-A new discovery of topaz crystals was reported in New 

I Mining World, vol.17, No.9, August 1956, p.lOO. 
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Hampshire in the vicinity of Conway, Carroll County. Only a few 
clear 5- to 10-carat pieces suitable for cutting were obtained from each 
crystal. . · · 

The production of topaz. from Mason County, Tex., continued dur
ing 1955, and it was estimated that 5,500 grams with a value·of over 
$6,000 was recovered. These stones were fine light-blue and made 
excellent gem stones. In the San Creek area, Tulore County, Tex., 
a production of over $1,000 was reported. . 

Turquois.-Large quantities of low-grade turquois from Arizona 
·were reported sold as gem material at prices ranging from $1.50 to 

$3 per pound. 
The Lone Mountain Turquoise mine, Nye County, Nev., produced 

about $20,000 of turquois in 1955. Another producer was the Blue 
Gem lease near Battle Mountain, Lander County. Some turquois 
was mined on claims north and west of Columbus Flat near Candelaria, 
Mineral County, Nev. 

Miscellaneous Gems and Specimens.-A report was published on 
garnet deposits near Wrangell, Alaska.4 These garnets were of the 
almandite variety and averaged~ to %inch in diameter. 

One hundred and fifty pounds of dinosaur bone was found near 
Thompson, Grand County, Utah, and 300 pounds was found near 
Grand Junction, Mesa· County, Colo. Smaller quantities were 
reported elsewhere. Petrified whalebone valued at over $200 was 
recovered in Inverness, Marin County, Calif. 

Additional varieties of specimens reported found in 1955 from 
various localities were: Amber, sulfur, piedmontite, schroeckingerite, 
copper silicate, quartz, pyrite, and others. 

Gem stones reported as more precious types than the common 
varieties were highly esteemed when cut and polished and had a 
greater valu~ in the gem-stone trade. They are listed in table 3, 
according to variety, State, and value of 1955 production. 

TABLE 3.~Value of selected gemstones produced in 1955 

Variety State 

Amethyst.----------- Arizona __________ _ 
Do. __ ------------ Texas ____________ _ 

Amethyst agate~----- New Mexico.~----
Aquamarine__________ Colorado _________ _ 
Blue tourmaline______ Callfomia ________ _ 
Desert rose ___________ Arizona __________ _ 
Fairburn agate_______ South Dakota ____ _ 
Fire agate ____________ Arizona __________ _ 

Do.-------------- California ...•..... 

' Value not reported: 

Value 

$18,500 
\'l 

2,000 
1,800 
2,000 

500 
500 
500 

2,500 

Variety State 

Fire chalcedony ______ ArizOna __________ _ 
Fire opal __________ :__ Nevada __________ _ 
Peridot _____ ---_______ Arizona.---------_ Pink chalcedony __________ do ____________ _ 
Purple agate ___ : ___________ do ____________ _ 
Rose quartz__________ Georgia __________ _ 
Sapphire ___ :_________ Montana _________ _ 

CONSUMPTION 

Value 

$2,500 
4,000 -
2,500 

200 
4;~ 

800 

A survey was taken by N. W. Ayer & Son, Inc., to establish trend 
information on sales, inventories, prices, and customer preferences on 
diamond jewelry. It is estimated that the United States consumes 
three-fourths of the world cut-diamond production, and in 1955 its 
value was approximately $151.5 million. The Central Selling Organ-

• Houston, J. R., The Garnet Deposits Near Wrangell, Alaska: Rocks and Minerals, vol. 30, No.ll-12, 
November-December 1955, pp. 563-569. 
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ization reported sales of gem and industrial diamonds to be 10 and 45 
percent, respectively, greater in 1955 than in 1954.s 

The consumption of gem stones (excluding diamonds} in the United 
States during 1955 was greater, in line with increased imports of 
sapphires, rubies, emeralds, pearls, and semiprecious stones and the 
larger quantity of gem stones domestically produced. Amateur 
lapidaries consumed most of the domestic gem-stone production. 

PRICES 
The average retail prices for gem diamonds in 1955 follow: ~-carat, 

$130; }~-carat, $310; 1-carat, $860; 2-carat, $2,140; 3-carat, $3,530.6 

The greater demand for precious and semiprecious gem stones increased 
the prices of imported material. 

FOREIGN TRADE 7 

The value of gem-stone imports into the United States in 1955 in
creased 22 percent over 1954. Gem diamonds composed 86 percent 
of the total value of imports. Pearls (precious and semiprecious) and 
synthetic gem-stone imports increased 11 percent in 1955 over 1954. 

T}_le value of imports of gems and precious stones into the United 
States from 1867 to 1955, inclusive, is shown in table 1. -Table 4 lists_ 
the 1954 and 1955 imports of precious and semiprecious stones, and 
table 5 shows the imports of gem diamonds for the same period. 

In 1955 the United States exported 46 percent more gem stones 
(precious, semiprecious, synthetic, and imitation) than in 1954. 

TABLE 4.-:-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1954-55 

[U.S. Department of Commerce] 

1954 
Item 

Carats Value 

Diamonds: 
Rough or uncut (suitable for cuttlug into gem 

stones), duty free_____________________________ 1 sB7, 702 1 $59,423,768 
Cut but unset, suitable for jewelry, dutiable___ 594, 772 62, 758, 349 

Emeralds: Cut but not set, dutiable--------------- 24,460 385,063 
Pearls and parts, not strung or set, dutiable: Natural ________________________________________ ------------ 503,753 

Cultured or cultivated------------------------- ------------ 2 4, 333;890 
Other precious aud semiprecious stones: 

Rough aud uncut, duty-free ____________________ ------------ 2 265,837 

Carats 

1,064, 932 
707,859 
45,235 

1955 

Value 

• $76, 735, 186 
• 74,833, 550 

I,li64, 676 

600,351 
• 6, 197,897 

228,939 
• 2,837,932 Cut but not set, dutiable----------------------- ------------ ' I, 848,989 

Imitation, except opaque, dutiable: 
Not cut or faceted-------------------------- ------------ • 37,902 ------------ '25, 885 
Cut or faceted: 

SynthetiC------------------------------ ------------ • 283,302 ------------ • 298,985 
Other •.•• :.---------------------------- ------------ 113, 651,937 ------------ 111,806,001 

Imitation, opaque, including Imitation pearls, 
dutiable-------------------------------------- ------------ • 35,014 ------------ • 19,185 

Marcasites, dutiable: Real aud Imitation ___________ ------------ 61,073 ------------ 44,439 
1-------1--------1------1~-------TotaL _______________________________________ ------------ 1 '143,588,877 ------------ '175, 262,026 

I Revised figure; · 
• Owing to ehauges in tabulating procedures by th~ U.S. Department of Commerce, data known not to 

be comparable to years before 1954. 

• Switzer, George, 31st Annual Report on the Diamond lndustry,1965: Jewelers' Circ.-Keystone,1965, p. 2. 
• Switzer, George, 31st Annual Report on the Diamond Industry, 1965:Jewelers' Oirc.-Keystone, 1965, p. 3. 
r Figures on Imports and exports compiled by Mae B. Price aud Elale D. Page, Division of Foreign 

Activities, Bureau of Mines, from records of the U. S. Department of Commerce. . 
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TABLE o.-Diamonds (exclusive of industrial diamonds) imported for consumption· · 
in the United States, 1954-56, by countries 

[U. s. Department of Commerce] 

Rough or uncut Out but miset 

Country 
Carats 

Va!Qe Value 
Carats 

Total .A. verage Total .A. versge 

1954 

North America: 
Bermuda.-------------------
C~----------------------
Mexico. _ --~------------------

~~ ~ --------275" ----$59;487" ---$216:"32 
7. 00 ------------ ------------ --·-------1----1----1 

TotaL------C------"--------
1===1=====1 

Sou tiL America: 

56.01 2711 59,487 216.32 

BmziL________________________ 23.46 
British Guiana_-------------- 30.81 

350 28,986 82.81 
.............................. ............................. ........................... 

Venezuela. ----C-------"------ 29.73 ............................ .............................. .. ..................... 
1----,---1---.--1 

TotaL.----------------------1==='==1,=""='===1==29= .. =28=1======1=====,1=== 
'Elirope: 

350 28,986 82.81 

Belgium-Luxembourg_________ 67,969 7, 232,086 106,40 Fmuce________________________ 14,563 346,162 23.77 
Germany, West _______________ ------------ ------------ ----------
Netherlands__________________ 11,673 802,417 68.74 
Switzerland------------------- 1, 455 82,314 56.57 
United Kingdom_____________ 632,394 44,923,762 71.04 

335,173 35,110,962 104.75 
4,405 594,543 134.97 

38,724 2, 645.535. 68.32 
25,866 2,973,356 114.95 

208 124,199 597.11 
4.732 1, 267,999 .267.96 

1~-----1-----·1------·1--~---
Total.----- ______ ------_ c. __ 728, OM 63, 386, 741 73.33 409,108 42,716,594 104.41 

==== Asia: 
Ceylon _______________________ ---·-------------------------------
India _________________________ ----------~- ------------ ------~---IsraeL_______________________ 4. 066 42,836 10. M 
Japan_________________________ 186 2. 779 14.94 
Lebanon______________________ 1,325 146,867 110.84 
Malays______________________ 453 55, 351 122. 19 

12 1, 717 143.08 
1;156 216,743 187.49 

137,073. 11,620,417 84.78 
398 34,751 87.31 
53 22,271 420.21 

............................. ............................ .......................... 
:-------1-------·1-------1-------

TotaL---------------------- 6,030 247,833 41.10 138,692 11,895,899 85.77 

Africa: Belgian Congo ________ . ________ 204 24,717 121.16 .............................. ............................ ----------French Eqnatorisl.A.frics ••••• 16,812 '131, 630 43.52 ........................... _ -----·------ --·-------
Liberia. __ -------_---------- __ 2,843 35,729 12.57 

-----46;347~ ""8;037;384- ----i73:85 Union of South Africa ________ I 32,048 11,716,853 153.57 

Total .• "·------------------- 151,907 1 2, 508,929 1 48.35 46,347 8,057,384 173.85 

Grand totaL--------------- 1887,702 159, 423, 768 1 66.94 694,772 62,758,349 105.52 

. 1955 
North A\merica: 

Ber(nuda_____________________ 2, 205 228,467 103.61 ------------ ------------ ----------
·c~----------------------- s, 900 569,306 96.49 121 14,126 111.22 
Netherlands Antilles.~-------- ------------ --------~--- ---------- 29 39,955 1, 377.76 

TotaL ______________________ 8,106 797,_773 98;43 156 54,080 346.67 

South America: 
BraziL ____ -------------------- 4,127 199,085 48.24 British Guiana _______________ 

2.566 73, 104 28.49 
Venezuela._------------------ 90,236 2.642, 087 29.28 

113 13,427 118.82 
---------48- ------7;002- ----i59:63 

TotaL---------------------- 96,929 2,914,276 30.07 161 21,089 130.99 

Europe: 
7 3,674 624.86 

427,422 45,354,711 106.11 
4.470. 869,Bl\2 194.60 

48,948 3,452, 716 70.54 
136 127,461 937.21 

22,243 2, 633,320 118.39 
250 58,799 235.20 

5,464 947,127 173.34 

Austria _______________________ ------------ ------------ ----------
Belgium-Luxembourg _____ ---- 102, 676 10, 692,952 104. 14 
France._______________________ 9,lll3 730,133 -79.34 
Germany, West_______________ 1,141 11,215 9.83 
Italy-------------------------- ------------ -----------· ----------Netherlands__________________ 2, 573 261,443 101.61 
Switzerland-----------~------- 29,965 1, 911,100 63.78 
United Kingdom_____________ 728.285 56.960,288 78.21 

------·I-------·I--------1------
TotaL...................... 873.843 70, M'T, 131 80.75 105.02 508,940 53,447,670 

====I==~= I=~=~=== 
See footnotes at ead of table. 

., 
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TABLE 5.-Diamonds (exclusive of industrial diamonds) imported for consumption 
in the United States, 1954-55, by countries-Continued 

[U.S. Department of Commerce] 

Rough or uncut Cut but unset 

Conn try Value Value 
Carats Carats 

Total Average Total Average 

Asia: 

i~;~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~;~~~ ~~~~;~;~ ::::~~::~:~ ::::~~~=~ :~~~~!:~~ 
IsraeL----------------------- 4, 136 44,821 10.84 157,326 13, 735,028 87.30 

i:~n~::::::::::::::::::::: --------549- -----44:750- ----iii~iii- --------~~- -----~:~~- -----~~~~ 
Malaya_______________________ 71 12,201 171.85 _ __ __ _ _ 
saudi Arabia.~--------------------------------------------------- - ----2 ------ -100- ----iiro~iiii 

TotaL _____________________ _ 

Africa: 

5,180 122; 446 23. 64 158. 517 13, 854, 902 
~===1=====,1=====1==== 

87.40 

French Equatorial Africa_____ 8, 110 383,815 47.33 
Liberia----------------------- 14,536 422,726 29.08 
·Nigeria.-~·-------------------- 415 6, 158 14.84 
Rhodesia and Nyasaland, 

Federation of _______________ ------------ ------------ ----------
Union of South Africa __ ------ 57> 814 1, 520, 861 26. 31 

21 8, 365 398. 33 
40, 064 7, 447, 444 185. 89 

------1---~---1-------·1------
TotaL______________________ 80,875 2, 333,560 28.85 40,085 7, 455,809 186.00 

1=====1======1====1,~====1=~~=1===== 
Grand totaL _____________ ,.__ 1, 064,932 •76, 735, 186 72.06 707, 859 '74, 833,550 105. 72 

1 Revised figure. 
' Owing to changes in tabulating procedures by the U. S. Department of Commerce, data known not 

to be comparable to earlier years. 

TECHNOLOGY 
Several books were published during 1955 on identification of rocks 

and minerals.8 The structure and optical behavior of jadeite 9 and 
methods of identifying petrified wood 10 were discussed. Articles were 
published on the origin of jadeite and rose quartz.11 

Block caving was initiated at the Kimberly, Union of South Africa, 
diamond mine.12 

Methods of cutting amethyst 13 and asterated quartz 14 were · 
described. The process of "tumbling" gem stones, givjng instructions 
on types of equipment and abrasives for grinding and polishing, was 
published.15 Polishing and cutting of cleavable gem stones such as 
kunzite, zircon, spodumene, and barite were discussed in an article.18 

s Pearl, R. M., How to Know Minerals and Rocks: McGraw-Hill Book Co., Inc., New York, N. Y .. 
1955, 192 pp. 

Wahlstrom, E. E., Petrographic Mineralogy: John Wiley & Sons, Inc., New Yor~ N. Y.,1955, 408 pp. 
Jensen, D. E., My Hobby Is Collecting Rocks and Minerals: Hart Publishing vo., New York, N.Y., 

1955, 122 pp. 
• Raman, C. V., and Jayaraman, A., The Structure and Optical Behavior of Jadeite: Proc. Indian Acad. 

Sci., vol. 41a, 1955, pp. 117-120; Chern. Abs., vol. 50, No. 19, Oct. 10, 1955, column 13031-f. 
10 Mineralogist, Identifying Wood: Vol- 23, No.2, February 1955, pp. 72-74. 
u de Roever, W. P., Genesis of Jadeite by Low-Grade Metamorphism: Am. Jour. Sci., vol. 253, No. 5, 

May 1955, p. 9283. 
Petrun, V. F., [The Origin of Rose Quartz In Hydrothermal Veins]: Zaplskl Vsesoyus. Mlneralog. Odsh

chestvi!Lvol. 84t_!955, pp. 191-197. Chern. Abs., vol. 50, No. 22, Nov. 25, 1955, column 15650-l. 
1• Gall8gher, w. S., New Approach to Diamond Mining at Kimberly: Optima (Johannesburg, South

West Africa), vol. 5 No.2 June 1955, pp. 52-61. 
11 Dake H. C., How to Cut Amethyst: Mineralogist vol. 23, No. 2, February 1955, pp. 92-94. 
•• Bly, Merwyn, The Cutting of Asterated Quartz Cabochons: Mineralogist, vol. 9, No.9, September 

1955 pp. 327-330. . 
11 Dake, H. c.jThe Tumbled Gems: Mlnersloglst, vol. 23, No.3, March 1955, pp. 133-138. 
11 Zlnkanlkas, ohn, Treatment of Cleavable Gemstones: Rocks and Minerals, vol. 30, N o.IHI, May-June 

1955, pp. 266-269. 
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The investigation on discoloring of_ ordinary violet amethysts that 
change to a colorless, yellow or brown variety at 400°-500° C. and a 
discolored green amethyst was reviewed.17 

The Consolidated Diamond Mines of South-West Africa, Ltd., have · -· 
developed a method to recover diamonds from gravel by treating them 
with a water-repellent coating.18 A summary of the latest metal-
lurgical methods for the recovery of diamonds in the Belgian Congo 
was given by the Academie royale des sciences coloniales, Paris, 
France.19 

An article described the forma-tion of various varieties of quartz and 
chalcedony and their modes of occurrence.20 

A new lapis-lazuli-colored synthetic gem stone with a hardness of 
8 and specific gravity of 3.58 was developed in Germany.31 A process 
for purifying alumina used to produce synthetic gem material was 
developed in Japan.22 Included was the removal of iron, titanium, 
and rarer elements by only two recrystallizations. 

A patent was obtained for an apparatus by which synthetic jewels 
are manufactured.23 Another· patent was issued for a process whereby 
cobalt or nickel oxide is added to Ti02 to produce a sing~e crystal 
varying in color from yellow .to deep red when fired in an "oxidizing 
atmosphere.u 

-WORLD REVIEW 
The 1955 world diamond production reached an alltime high of 

21.5 million carats, exceeding by 5 percent the previous record high 
reported in 191}4. Of this total over 4 million carats were gem 
quality. Countries reporting major increases in production in 1955 
were Belgian Congo, French West Africa, Gold Coast, Sierra Leone, 
South-West Africa, and Venezuela. Table 6 shows the world produc
tion of diamonds, 1951-55, by countries. 

Angola.-The production of diamonds in Angola during 1955 was 
743,378 carats. The proportion of gem diamonds was unknown.25 

Belgian Congo.-All the diamond companies in Belgian Congo 
pooled their resources to· conduct geological surveys of the areas in 
their respective concessions during a period of 3 years beginning 
July 1955.26 

The production of diamonds in Belgian Congo from 1913-55 is 
shown in table 7. 

BraziL-Discovery of an aquamarine weighing 134.5 pounds was 
reported in the State of Minas Gerais. Its value was placed at 
$400,000.27 

11 Rose, H., and Lietz, J., [A Green Discolored Amethyst]: Naturwissenschaften, vol. 41, 1954, p. 448; 
Chern. Abs., vol. 50, No. 17, Sept. 10, 1955, column 11511-d. 

1s Mine and Quarry Engineering, vol. 21, No. 11, November 1955, pp. 463-471. 
1o Bureau of Mines, Mineral Trade Notes, Special Supplement 47: Vol. 41, No.4, October 1955, pp. 5-7. 
'"Walton, James, The Formation of Quartz and Chalcedony: Gemologist (London), vol. 24, No. 288, 

July 1955, pp. 119-123; vol. 24, No. 289, August 1955, pp.139-142; vol. 24, No. 290, September 1955, pp. 164-169; 
vol. 24, No. 291, October 1955, pp. 191-194. 

2t Bambauer, H. V., and Schmitt, C. H., [A New Lapls·Lazult.Colored Synthetic]: Fortschr. Mineral., 
vol. 33, 1955, p. 130; Chern. Abs., vol. 49, No. 21, Nov. 10, 1955, column 14587-d. . 

"Shiro, 1., Alumina for Synthetic Gem Material: Jour. Chern. Soc. (Japan), Ind. Chern. Sec., vol. 58, 
1955, pp. 181-18.~; Chern. Abs., vol. 49, No. 20, Oct. 25, 1955, column 14282-i. 

" Dauncey, L. A. (assigned to General Electric Co., Ltd., London), Apparatus for Manufacturing Syn· 
thetlc Jewels: U. S. Patent 2,692,456, Oct. 26, 1954. 

u Merker, Leon (assigned to National Lead Co., New York, N.Y.), Colored Rutlle Boules and Method 
for Making the Same: U. S. Patent 2,715,071, Aug. 9, 1955. 

"Bureau of Mines, Mineral Trade Notes: Vol. 42, No.4, Apr!l1956, p. 25. 
26 Bureau of Mines, Mineral Trade Notes: Vol. 41, No.4, October 1955, p. 35. 
" Washington Post and Times Herald, Dec. 21, 1955. 
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TABLE 6.-World production of diamonds, 1951-55, by countries, in carats 1 

(Including tndustrlal diamonds) 

1951 1952 1953 1954 1955 

Africa: 
Angola. _____ -------- _______ ----·- ______ 734,324 743,302 729,337 721,607 743,378 Belgian Congo _________________________ 10,564,667 11,608,763 12,580,256 12,619,378 13,041,487 French Equatorial Africa ______________ 136,000 163,400 140,144 152,529 136,900 
French Wes't Africa------------------- 101,000 136,080 180,000 216,000 318,450 
Gold Coast--·------------------------- 1, 752,878 2,189,557 2, 180,728 i135, 141 2,276, 631 
Sierra Leone--------------------------- 475,759 451,426 472,934 . . 398,608 21930,038 South-West Africa _____________________ 478,075 541,027 617,411 683,536 797,207 Tanganyika ___________________________ 

108,625 143,023 172,304 326,009 325,525 
U:tilon of South Africa: Lode. ____________________ ----- ____ 1, 967,272 2, 093,138 2,397, 755 '2, 544,305 '2, 276,894 

Alluvial ______________ ----------- __ '289,063 I 282,681 1300,000 1314,000 12310,000 
South America: 

Brezn _______________ ---·- ______ ------ _ 1200,000 2 200,000 1200,000 1200,000 1200,000 
British Guiana·----------------------- 43,260 38,305 35,306 30,073 33,298 Venezuela _____________________________ 

63,226 98,291 84,790 96,983 141,147 Other countries ____________________________ 
'3, 000 J 5,000 J 5,000 15,000' 15,000 

Grand totaL-------------------- 16,917,000 18,694,000 • 20, 096, 000 20,440,000 21,540,000 

! Source: Jewelers' Circular-Keystone, 31st Annual Report on the Diamond Industry: 195S, p. 7. 
·• Estimate. · 
a Includes an estimated production by Afrlean natives of about 500 000 carets. 
'Pipe mines under De Beers control for 1954 Included 75,225 carets and 58,787 carats In 1955 from De 

Beers alluvial diggings at Klelnzee. . . 
I Includes an estimated 100,000 carets from lhe State mines of Namaqualand. 
• Revised figure. 

Burma.-Gem-stone production in Burma declined sharply in 1955 
from 1954. Ruby production dropped from 21,628 carats to 17,053, 
sapphire production from 46,872 to 6,150, and spinel production from 
31,163 to 5,400. All production for 1955 may not have beenreported.28 

Canada.-The most famous jade locality in Canada is in the Fraser 
· River Valley of British Columbia. Some of the jade is light green 

and has excellent translucency.29 

. Ceylon.-The production of gem stones during 1955 was estimated 
by the Ceylon Department of Mineralogy to be from $315,000 to 
$420,000.3° Ceylon's exports to the United States in 1955 were 17 per
cent more than in 1954. The principal stones were sapphire, ruby, 
cat's-:eye, aquamarine, topaz, garnet, zircon, amethyst, and moonstone. 

China.-It was reported that diamond-bearing deposits were 
discovered in northern Hunan Province in central China.31 

TABLE 7.-Belgian Congo diamond production, 1913-55, in thousand carats. 

Year Produ6o Year' ProdU6o Year Produ6o Year Produ6o 
tlon tlon tlon tlon 

1913 _________ 16 
1924 _________ 

548 
1935 _________ 

3,812 
1946 _________ 

6,033 1914 _________ 
24 1925_-- ------ . 884 

1936 _________ 4,634 1947 _________ 5,474 
1915 _________ 49 

1926 _________ 1,141 1937--------- 4,925 1948 __ ------- 5,825 
1916 _________ 54 

1927 _________ 1,042 
1938 _________ 

7,206 1949.-------- 9,650 
1917--------- 100 

1928 _________ 
1,649 

1939 _________ 8,360 1950--------~ 10,147 
1918 _________ 164 1929.-------- 1,908 1940.-------- 9,603 1951. ________ 10,565 
1919 _________ 215 

1930 _________ 
2, 519 1941_ ________ 5,866 1952.-------- 11,609 

1920 _________ 225 
1931. ________ 3,528 

1942 _________ 
6,018 1953 _________ 12,580 

1921. ________ 174 1932 _________ 3,990 
1943 _________ 

4,882 1954 _________ 12,619 1922 _________ 250 1933 _________ 2, 257 1944 _________ 7,533 1955 _________ 13,041 1923 _________ 
415 1934.-------- 3,331 1945 _________ 10,386 

TotaL 195,250 

J8 U:tilted States Embassy, Rangoon, Burma, State Department Dlspateh 68: July 31, 1956, 24 pp. 
2t Bennett John, A Gem Hunter In Canada: Mineralogist, vol. 23, No.2, Febl'Uill'Y 1955, pp. 60-62. 
ao U:tilted States Embassy, Colombo, Ceylon, State Department Dispatch 685: Mar. 1, 1956, 53 pp. 
II Bureau of Mines, Mineral Trade Notes: Vol. 41, No. 3, September 1955, p. 42. 

457676-58---32 
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Colombia.-In 1955 the Ministry of Mines and Petroleum con
tinued to review the laws and regulations governing the mining of 

. emeralds. Certain temporary regulations were put into effect early 
in the year, so that mining would not be interrupted.33 · 

Japan.-In 1954, 130,000 first-grade pearls were produced off the 
southern tip of Awagi Island. Plans in 1955 called for increased 
plantings until production of 1 million pearls per year is reached.33 

Liberia.-New diamond deposits continued to be reported. Con
trary to pop~r belief Liberian gem diamonds are of good quality. 
The business o'feutting and polishing diamonds was started in Liberia 
in 1955, and equipment was installed for processing small stones for 
the export market. 

The law governing the sale, purchase, and mining of diamonds, 
enacted by the 1954-55. session · of the National Legislature was 
reported to be excellent. It did not impose too many restrictions 
and encouraged the large growth that the industry had during 1955.34 

Rhodesia and Nyasaland, Federation of.-On August 19, 1955, an 
agreement was reached between De Beers Corp. and the Northern 
Rhodesian Legislative Council under which diamond-mining rights 
in the Territory will be relinquished to the Government in 1986.35 

Sierra Leone.-It was reported that illicit diamond mining and 
trading increased .during 1954 and 1955.36 

Thailand.-The most important precious stones produced in Thai-' 
land in 1955 were black sapphires and Siamese rubies.37 

Union of South Africa and South-West Africa.-Quotas on gem 
diamonds, released by the Central Selling Organization in 1955, for 
1955-60, inclusive, were as follows: Government of Union of South 
Africa, 10 percent;Administration of South-West Africa, 26 percent; 
De Beers Consolidated Mines, Ltd., 25 percent; Diamond Corp., Ltd., 
35 percent; and Premier (Transvaal) Diamond Mining Co., Ltd., 
4 percent.38 

Gem-stone production in South-West Africa in 1955 is shown m 
table 8. 

TABLE 8.--:-Gem-stone production in South-West Africa, 1955 1 

Gems 

Diamonds ________________________________ c ____ • _________ • __ • -- ____ ._---_carats __ 
Tourmaline ____ .. ___ .... _ .... __ . __ ... _ ... ______ .. _____ . _________________ grams __ 

~.s~~iy============================================================~~-~~== Tiger's eye ________ ... _____ .. _ .. ____ .. _____ ._._ ... _. ________________ ... ____ tons .. 

Production 

797,198 
31,651 
22,680 
2,286 

(l) 

Sales 

789,475 
7, 780 

------------
2 

1 United States Consulate, Johannesburg, South-West Africa, State Department Dispatch 244: May 1, 
1956, 3pp. 

2 Not available. 

Venezuela.-It was estimated that the 1955 production of pearls 
from Venezuela was nearly US$1.5 million.39 

" Bm:eau of Mines, Mineral Trade Notes: Vol. 40, No. 5, May 1955, p. 54. 
as Bureau of Mines, Mineral Trade Notes; Vol. 40, No.3, March 1955, p. 37. 
" United States Embassy, Monrovia, Liberia, State Department Dispatch 330: May 3, 1956, 6 pp . 
., Bureau of Mines, Mineral Trade Notes: Vol. 41, No.5, November 1955, p. 43. 
"Bureau of Mines, Mineral Trade Notes: Vol. 42, No.3, March 1956 pp. 24--25. 
''Bureau of Mines, Mineral Trade Notes; Vol. 42, No. 2, February 1D5fl, p. 34. 
" Bureau of Mines, Mineral Trade Notes: Vol. 42, No.2, February 1956, p. 24. 
at Bureau of Mines, Mineral Trade Notes: Vol. 40, No. '• April1955, p. 48. 



Gem Stones 
By John W. Hartwell 1 and Eleanor B. Waters 2 

. . GEM-STONE . production in the United States in 1956 was 
$925,000, a 13:-percent increase over ·1955, due largely to the · 
reported increased production of agate, diamond, jade, and 

turquois. . The reported United Stat«;~s production did not include 
considerable quantities of gem materials and mineral specimens 
gathered by individuals for their private collections. . . 

During the year nationally distributed magazines and newspapers 
continued to publish articles on gem stones and reports of valuable 
discoveries by individuals, stimulating the hobby or ·'industry" of 
gem:-stone collectir].g and effecting increased production in many 
States. 

In 1956 the Rocky Mountain Empire Investors acquired the famous 
Yogo sapphire mines in Judith Basin County, Mont., from the New 
Mine Sapphire Syndicate owned by a British concern. These depos
its produced an estimated $20 million worth of gems during 37 years 
of operation. · 

On March 10, 1956, the Federal Tr~de Commission put into effect 
rules on the trade practices of the diamond industry, providing con
trols on sales and on advertised offers for sale to prospective pur
chasers of any diamonds that have. been artificially colored or tinted 
by irradiation, heating, or any other means without disclosure. 

The United States Atomic Energy Commission announced on 
March 17, 1956, that requests for irradiation of gems would be treated 
in the same manner as requests for irradiation ofother materials.& 

DOMESTIC PRODUCTION 
In 1956 quartz gems and mineral specimens comprised approxi

mately 50 percent of the value of all gem materials collected. Jade 
and turquois followed in importance, with 11 and 8 percent, respec
tively. Gem diamonds, being reported for the first time in several 
years, were credited with over 1.5 percent of the total. Oregon was 
again the leading producing State, with a 67-percent increase over 
1955. Other States that reported substantial increases were Ar
kansas, Arizona, Montana1_.~~w Mexico, New York, North Carolina, 
South Dakota, Utah, Wasnington, and Wyoming. 

1 Commodity specialist. 
I ReBearch asslstant. 
s Atomlo Energy Commission, Commission Announces Gem Irradiation Policy: Release 798, Mar. 17, 

1956,2 pp. 
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TABLE 1.-Estimated production of gem stones in the United States for 1955 
and 1956, in thousand dollars 

State 1955 

Arizona ___ ----------"------------ 97 Arkansas ___________________ ------ 4 
California. ______ --"------- _____ ,_ (1) 
Colorado __ ---~-- ___________ ------ 48 Florida __________________________________ _ 
Georgia _________________ -------___ (2) 
Idaho ______________________ ------ 5 
Maine____________________________ 5 
Maryland.----------- ______ --- ___ --------

M~.ll.~~a~~~===:::=:::::::::::::: (:j Mo!ltana____ ____ _____ _____ _______ (1) 
Nebraska_________________________ 2. 4 
Nevada. __________________ -"---__ (1) 
New Hampshire__________________ 5 

1 Included in other States and Territories. 

1956 

(2) 
(2) 
(') 
(2) 
(2) 
(2) 
(2) 

104 
25 
90 
30 

35 
a 

50 
(') 

State 

New Jersey ______________________ _ 
New Mexico _____________________ _ 
New York _______________________ _ 
North Carolina __________________ _ 
Oregon.-------- _________ ~ _______ _ 
Pennsylvania. __________________ _ 
South Dakota ___________________ _ 
Texas __________________________ --
Utah ____________________________ _ 
Virginia. ________________________ _ 
Washington.----- _______________ _ 
Wyoming _______________________ _ 
Other States and Territories ____ _ 

Grand totaL ______________ _ 

1955 1956 

(2) (2) 
25 ao 
(2) 2 
(2) 1 

150 250 
(') (2) 

7.4 10 
115 115 
6 10 

(') 
65 75 
57 75 

226 20 
------

818 925 

2 Figures of Jess than $1,000 included in "Other States and Territories." 

TABLE 2.-Localities in the United States where gem materials were reported 
to have been found in 1956 

State, county, and 
locality 

ALASKA 

Gem material 

Shungnak district: Ko- Jade. 
buk. 

Chichagof district: Pe- Agates and petrified 
tersburg. wood. 

ARIZONA 

Apache: St. Johns _____ _ 
Cochise: Bisbee.----"--
Gila: 

ClaypooL .. _____ -----
Coolidge Dam._------
Four Peaks area ______ _ 
Globe .. ___ ------------

MiamL ---------------Salt River Canyon ___ _ 
San Carlos Reserva-

tion. 
Graham: Black Hills __ _ 
Greenlee: 

Ash Springs Canyon __ 
Black Jack ___________ _ 
Clifton _______________ _ 
U.S. Highway 666 ___ _ 
Duncan ___ ------------
Limestone Canyon ___ _ 

Mule Creek __________ _ 
Sunset Peak _________ _ 

Maricopa: 

Agate. 
Shattuck!te. 

Apache tears. 
Agate. 
Amethyst. 
Agate, chrysocolla, 

serpentine. 
Turquois. 
Serpentine. 
Peridot. 

Chalcedony. 

Agate. 
Do. 
Do. 
Do. 

and 

Agate and jasper. 
Jasper-agate, agate, and 

jasper. 
Agate. 

Do. 

Saddle Mountain.____ Fire agate and pink 
chalcedony. 

Superstition 
tains. 

Moun- Agate. 

Mohave: Chloride _____ _ 
Navajo: 

Holbrook_------------
Petrified Forest_ _____ _ 

Pima: Tuscon Moun
tains. 

Pinal: Mammoth-Som
brero. Yavapai. _______________ _ 

Chalk turquois. 

Petrified wood. 
Do. 

Chalcedony. 

Agate. 

Agate, jasper, chromium 
spar, and white jade. 

State, county, and 
locality 

ARIZONA-Continued 

Yuma: Quartzsite ____________ _ 

Salome ______ ---------_ 

Yumac ____________ ----
Do _______________ _ 

ARKANSAS 

Garland: 
Crystal Springs ______ _ 
Mountain Valley-----

Hot Spring: Hot Spring_ 
Mountgomery: Mount 

Ida. 
Pike: Murfreesboro ____ _ 

CALIFORNIA 

Calaveras: Copperopolis 
Colusa: Sulphur Creek. 
Fresno: Coalinga _______ _ 

Hum bolL. _______ --- __ _ 
Imperial: 

Calexico _________ ------
Ogilby ______ ----------
Plaster City __________ _ 

Do _______________ _ 

Inyo: 
lnyo Mountains _____ _ 
Panamint Mountains_ 
Tecopa ______ --- ____ ---

Kern: Boron ________________ _ 
Rosamond_-----------Tejon Ranch _________ _ 

Lake ___________________ _ 

Marin: Bolinas ________ _ 
Mendocino: Covelo ____ _ 
Modoc: Davis Creek ___ _ 

Gem material 

Plume agate, purple 
agate, desert roses, and 
quartz crystal. 

Striped obsidian and 
jasper. 

Petrified iron wood. 
Rhyolite and agate. 

Quartz crystal. 
Do. 
Do. 
Do. 

Diamond. 

Copper. 
Onyx (chalcedony). 
Chert and petrified 

wood. 
Jasper (Chalcedony). 

Sand spikes. 
Garnet and kyanlte ore. 
Fossil oystershell. 
Palm wood and paisley 

agate. 

Quartz crystal. 
Bloodstone. 
Quartz (amethyst). 

Jasper. 
Rhodonite. 

Do. 
Cinnabar, obsidian, jas-

per, and myrickite. 
Whale bone. 
Jade and jasper. 
Obsidian. 
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TABLE 2.-Localities in the United States where gem materials were reported 
to have been found in 1956-Continued 

State, county, and 
locality 

CALIFORNIA-continued 

Mono: Hot Creek •.• --,-
Monterey: 

King CitY--•---------
Jade Cove, near Big 

Sur. 
Napa: 

Manhattan mine ...... 
Do •••.•.....•••••. Placer ____ • ________ • ____ _ 

Riverside: , 
Blythe .... _____ -------
Cbuckawalla Moun

tains. 
Wiley WelL ••••....•. 

San Benito: 
Hollister.-------------

Do •.. ---------·---
San Bernardino: 

Blue Danube mine ••.. 
Cadiz •. --------------
Kingston Mountains •. 
Havasu Lake.····----
Ludlow-------------·· 
Needles---------------

Gem material 

Geode. 

Limestone. 
Jade. 

Onyx. 
Jasper (chalcedony). 
Agate. 

Fire agate. 
Agate geode. 

Chalcedony, jasper, and 
geode. 

Benitoite specimens. 
Jadeite. 

Agate. 
Opalite. 
Amethyst. 
Blue agate. 
Moss agate. 
Petrlfied palm, blue 

agate, black palm, 
chalcedony, and jasper. 

Newberry area ________ Agateandpetrlfted wood. 
Slam area·--"--------- Crawfordlte. 
Yermo.--------------- Petrlfied wood. 

San Diego: 
Mesa Grande ••••.•••. Spessartite garnet. 
Ramona.------------- Tourmalil).e, topaz, and 

San Francisco: Indian 
Creek.' 

San Lnis Obispo: Ni
pomo. San Mateo _____________ _ 

Santa Clara: Morgan 
Hill. 

Siskiyou: 
Clear Creek •••..• : .... 

Hap:B~-~~~~~~~~=== 
Tulare: Sequoia N a

tiona! Forest. 

COLORADO 

Chaffee: 
Salida •• -- __ .•. ---..... 
Wellsville district •.... 

Do •. --------------
Clear Creek: Buffalo 

Creek. 
Custer: Westcliffe ••••••. 
Douglas: Devil's Head •• 
Elbert: Kiowa.: ________ _ 
Fremont: 

Garden Park ••.•....•• 

Howard •••.• -- •• ---.--
Jefferson: 

Crystal Peak ••••.•••.. 
Pine ••• ---------------

Las Animas: Kim ••••••. 
Mesa: Glada Park ••.... 
Mineral: 

Amethyst Mine •••..•. 
Bulldog Mountain.--
Creede. __ .----•• ------

smoky quartz. 
Nephrite. 

Agate. 

Jasper. 
Do. 

Jadeite. 
Californite. 
Jade. 
Crystal (rock). 

Aquamarine. 
Agatized wood. 
Agate, onyx, and garnet. 
Amazonite. 

Agatized wood. 
Topaz and smoky quartz. 
Petrlfted wood. 

Alabaster, coprolite, and 
satin spar. 

Agatized wood. 

Amazonite. 
Amazonstone and topaz. 
Rose agate. 
Dinosaur bone. 

Amethyst. 
Banded agate. 
Agate and amethyst. 

State, county, and 
locality 

COI.ORADO-continued 

Montrose: 

Gem material 

Long Park ____________ Dinsoaur bone. 
Naturita Canyon ...•. Jasper. 

Park: HartselL_________ Moss opal. 
Sagauche: , 

Camero Creek." ______ Agate; 
Del Norte_____________ Moss-plume agate. 
La Garita _____________ Agate and amethyst. 
Twin Mountains ______ Agate. 
Villa Grove ___________ Turquois. 

San Juan: Eureka_______ Rhodonite. 
Sedgwickc_. ____________ Fossil wood and agate. 
Teller: 

Cripple Creek_________ Agate. 
Crystal Peak area ••.•. Amazonstone. 
Florrlsant.------·----- Amazonite. 
Lake George __________ Amazonlte and smoky 

quartz. 
FLORIDA 

Hlllsborough: Tampa____ Agatized coral. 

GEORGIA 

Towns: Bell Creek...... Corundum. 
Troup: La Grange_______ Rose quartz. 

IDAHO 
Canyon: 

Nampa ...... -----"---- White plume. Do_. ______________ Agate. 

MAINE 
Oxford: Albany ________________ Rose quartz. 

Stow __________________ Amethyst. 

MARYLAND 

Cecil: Conowingo ________ Williamslte. 

MICHIGAN 

Keweenaw: 
Keweenaw Peninsula. Agate and tbomsonite. 

MINNESOTA 

Lake: Shore of Lake 
Superior_____________ Do. 

MONT.I,NA 

Custer: Miles City------
Gallatin: 

Gallatin Gateway ____ _ 

Wlllow Creek ________ _ 

Meagher: Fort Logan ••• _ 
Prairie: Terry __________ _ 
Rosebud: Forsyth ______ _ 
Yellowstone: Blll!ngs ••.. 

NEVADA 

Esmeralda: 
Lone Mountain •....•. Do _______________ _ 

Humboldt •••• ---------
Lander: 

Battle Mountain .•..•. 
Cortez Mining district. 
Ivanhoe .•..•.. --------

Lincoln: 
Empy Mountain .•.•.. 

Agate. 

Corundum and rose 
quartz. 

Petrlfted wood and blue 
agate. 

Agate. 
Do. 

Montana agate. 
Agate. 

Turquois. 
Howardite. 
Fire opal. 

Turquois and rhodonite. 
Turquois. 
Opallte. 

Agate and blue quartz. 
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TABLE 2.-Localities in the United States where gem materials were reported 
to have been found in 1956--Continued 

Stat~, county,, and 
locality 

NEVADA-continued 

Mineral: 

Gem material 

Fish Lake Valley ______ Obsidian. 
Montgomery Pass_____ Do. 

Do ________________ Turquois. 

NEW HAMPSHIRE 

Coos: 
Bald Face Mountain._ Topaz. 

NEW IERSEY 

Passaic: 
Grove Brook __________ ·carnelian. 
Paterson _______ ._______ Amethyst and prehnlte. 

NEW MEXICO 

Bernalillo: Mud Springs_ 
Catron: 

John Kerr Canyon ___ _ 
Hidalgo: Red Rock _____ _ 
Luna: Deming __________ _ 

/Sierra: Engle ___________ _ 
Socorro: Socorro ________ _ 
Valencia: 

Laguna Reservation __ _ 

NEW YORK 

Herkimer: Middleville .. 
Orange: Tuxedo ________ _ 
Rockland: Hillburn ____ _ 
Warren: North Creek ___ _ 
Westchester ____________ _ 

NORTH CAROLINA 
Avery: Cranbcirry ______ _ 
Buncombe: Balsam Gap 
Iredell: Statesville ______ _ 
Macon: 

Burnlngtown Gap ____ _ 
Franklin _____________ _ 

Mitchell: 
Crabtree ___________ - __ _ 
Roan Mountain ______ _ 
Spruce Pine __________ _ 

OREGON 
Baker: Baker ________________ _ 

Green Horn __________ _ 
Benton: Corvallis _______ _ 
Crook: 

Prioeville _________ -----
Do _______________ _ 

Douglas ________________ _ 
Jefferson: 

Madras _______________ _ 
Do _______________ _ 

Lake: Glass Butte ______ _ 
Lane: . 

London Mountain ____ _ 
Malheur: Sucker Creek _________ _ 

Do _______________ _ 
Morrow ________________ _ 

SOUTH DAKOTA 
Custer: 

Custer ________ ---------

Fairburn ____ ----------

Desert scenic stone. 

Agate. 
Agate and serpentine. 
Agate. 

Do. 
Do. 

Selenite, jasper, and 
agate. 

Quartz. 
Tourmaline. 
Pink garnet. 
Garnet. 
Garnet and quartz. 

Epidote and unakite. 
Kyanite. 
Rose quartz. 

Corundum. 
Do. 

Emerald. 
Unakite: 
Golden beryl, biotite, 

and feldspar. 

Petrified wood. 
Do. 

Purple agate. 

Agate and thunderegg. 
Polka-dot agate. 
Carnelian agate. 

Agate. 
Thunderegg. 
Obsidian. 

Blue agate. 

Agate. 
Petrified wood. 
Thunderegg. 

Agate, rose quartz, jas
per, agatized wood, 
and breccia. 

Fairburn agate, jasper, 
breccia, and agatized 
wood. 

State, county, and 
locality 

SOUTH DAKOTA-con. 

Custer-continued 

Gem material 

French Creek------~--- Jasper. 
Hells Canyon__________ Teepee agate. 

Pennington: 
Bad Lands~----------- .Blue chalcedony, agate, 

agatized wood, and 
jasper. 

Quinn_________________ Petrified wood. 

TEXAS 

Brewster: 
Alpine •.•• ~------- ____ _ 
Rio Grande River ____ _ 

E) Paso: El Paso _______ _ 
Pecos: Hovey ___________ _ 
Taylor: Abilene ________ _ 

UTAH 

Emery: Castle Dale ____ _ 
Garfield: 

Escalante _____________ _ 
Hatch ________________ _ 

Grand: Moab ___________ _ 
Juab: Thomas Range ___ _ 
Kane: Kanab ________________ _ 

Orderville: ___________ _ 
Do _______________ _ 

Millard: Black Rock ___ _ 
Tooele: Dugway ________ _ 
Utah: Lehi__ ___________ _ 
Washington: CentraL .. Wayne _________________ _ 

WASHINGTON 

Kittitas: 
Columbia River ______ _ 

Klickitat: Lyle __________________ _ 
Roosevelt _____________ _ 

WYOMING 

Agate and fire opaL 
Agate. · 

Do. 
Do. 

Topazandsmokyquartz. 

Agate. 

Petrified wood. 
Onyx. 
Agate. 

Do. 

Petrified wood and sep· 
tarian nodule. 

Do. 
Agate. 
Snowflake obsidian. 
Geode. 
Onyx. 
Agate and jasper. 
Petrified wood, petrified 

bone, agate, and ob
sidian. 

Petrified wood. 

Agate. 
Petrified wood. 

Albany: Bean Ranch ____ Dendritic agate. 
Carbon__________________ Petrified wood and blaok 

Fremont: 
Absaroka Range ______ _ 
Crooks Mountain ____ _ 
Dubois _______________ _ 
Lander _______________ _ 
Shoshoni__ ___________ _ 
Sweetwater River ____ _ 

Johuson ____ ~------------Natrona ______________ , __ _ 
Park ___________________ _ 
Sweetwater: 

Bitter Creek __________ _ 

Eden _____________ -----
Eden Valley __________ _ 

Farson _______________ _ 

Hays Ranch __________ _ 
Oregon Butte _________ _ 
Rock Springs _________ _ 
Wamsutter ___________ _ 

Uinta: Carter ___________ _ 

jade. 

Agate andpetrifi';,d wooit. 
Jade. 
Nephrite. 
Jasper. 
Jade. 
Agate. 
Petrified wood. • · 
Agate and petrified Wildd 

Do. 
• 

Oolitic and agatized 
agate. 

Petrified wood. . 
Petrified algae, eden 

wood, turritella, and 
petrified wood. 

Fossil wood and petrified 
wood. 

Petrified wood. 
Do. 

Jade and turritella agate. 
Turritella and algae 

agate. 
Petrified wood. 
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.Agate.~Many sections of the United States reported sales of agate 
•below the average of the last 5 years; but increased production from 
Arizona, Montana, Oregon, ·South Dakota, Texas, and Wyoming 
overshadowed any losses and resulted in agate becoming the principal 
gem material produced in 1956. It was estimated that agate valued 
at over $1001000 was produced during the year. Considerable quan
tities of this material were "tumbled" and .sold as baroque gems. 

Oregon was the leading producer in 1956, with an estimated value 
of $50,000, doubling the 1955 figure. Agate was found in most sec
tions of the State, but the more important areas were in Jefferson, 
Crook, and Deschutes Counties. 

Increased output in Arizona during 1956 resulted in the State 
producing the second largest quanity of agate, with a reported value 
o1 $25,000. Areas in Greenlee, Yuma, and Yavapai Counties were 
the chief sources, with a reported production value at nearly $10,000. 

New Mexico continued production from a locality near Deming, 
Luna County, with an increase of 10 percent over 1955. 

Fairburn agates of South Dakota were reported scarce, and prices 
were rising. In 1956, Sweetwater and Fremont Counties, Wyo., re
ported production over $8,000. The Montana agate deposits have 
been exploited for nearly 75 years, and known areas are now reaching 
depletion. 
Diamond.~A 15.33-carat diamdnd valued at $8,000 was found at 

the Crater of Diamonds, Murfreesboro, Ark., on March 4, 1956. 
During the year, over 15~00() individuals hunted for diamonds in the 
Murfreesboro, Ark., area,: an'd 93 more diamonds were found averag
ing 0.56 carat, with a _total value of $8,700. 
,; A flawless, blue-white, rot:rgh diamond, 425 carats, ·the world's 9th 

largest,· was purchased by a New York jeweler. The largest gem 
that oonld be obtained from this stone would be a 200-carat, emerald
cut stone.4 

. Jade.~The jade industry during 1956 experienced one of the best 
years .since discovery of jade in Wyoming in 1930. It was estimated 
that United States and Alaska mined over 32,000 pounds valued at 
nearly $100,000. The average price· ranged from $2 to $8, depending 
upon quality and color. L_arge quantities of jade were exported to 
Germany and Japanfor cutting~andpolishing. · 
· · In 'Wyoming, Fremont' County was· the leading producer, with a 
value estjmated at $50,000. Carbon and Sweetwater Counties pro
duced ·smaller quantities, valued at approximately $8,000. 

The Empire Jade ·co. and 'the Government-sponsored Shungnak 
Jade--project continued procuring jade from the Shungnak district, 
Alaska. It was reported that a 2,000-pound jade boulder was success
fully removed from this district and was expected to be sold in the 
Orient.5 

A small quantity of white jade was produced in Yavapai County, 
Ariz. 

In California a small production was reported from Monterey, 
Mendocino, and San Benito Counties. 

Petrified Wood.-In 1956 over 150 tons of petrified wood was pro
duced from an area west of the Petrified Forest National Monument 

• Life, The Big Diamond: Vol. 40, No.8, Feb. 20, 1956, pp. 57-08,60. 
I Englneerlng and Mlnlng J"ournal. voL 157, No. 10, October 1956, p. 136. 
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in Navajo County, Ariz. Most of this material was sold to tourists 
and lapidaries for cutting and polishing, but some was used as building 
material for rock gardens and fireplaces. Production from Arizona 
was estimated at $35,000. 

Sweetwater County, Wyo., continued production in 1956, with a 
value estimated at $5,000. Utah production was valued at nearly 
$3,000, principally from Garfield County. In Nevada approximately 
$31000 worth was produced in 1956. , 

Production was also reported from California, Colorado, Montana, 
Oregon, and Washington. Ginko, tempskya, and other rare fossil 
woods were produced in small quantities. 

Tur.quois,_:__Nevada was the leading turquois producer in 1956, 
with a value estimated at $25,000. R. J. Frank and James Klopper, 
lessees of the Lone Mountain mine, and T. E. Sabin, of the Battle 
Mountain deposits, mined 85 percent of the total State production. 

Arizona production of turquois in 1956 was nearly $20,000, with 
most material originating from the Sleeping Beauty mine, Gila County. 

The Villa Grove turquois mine, Sagauche County, Colo., production 
was valued at over $15,000. · 

A report contained information on the origin, occurrence, and prop
erties of turquois in three California and Nevada mines. 6• 

CONSUMPTION 
The United States, which depends completely upon foreign sources 

for gem diamonds, has increased consumption each year and in 1956 
imported 39 percent of the world supply. In 1956 the value of all 
gem material consumed in the United States was estimated at $189 
million, . of which less than 1 percent was produced domestically. 
Most gem stones produced in the United States were used by amateur 
lapidaries, but some jade and other less valuable stones were exported 
to Germany and Japan for cutting, carving, and polishing and re
turned for sale in the United States. 

PRICES 
In 1956 the average diamond prices per carat, imported into the 

United States, were: Cut, but unset, $109.35; and rough or uncut, 
$72.58. The average price of cut diamonds per carat decreased from 
1946 to 1956, whereas the price of rough stones increased because of a 
shortage and greater demand for better grade diamonds. 

G Hewett, D. F., Geology and Mineral Resources of the Ivanpah Quadrangle, California and Nevada: 
Geol. Survey Prof. Paper 275, 1956, pp. 165-166. 
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As a result of negotiations between the United States and 21 other 
countries, tariff rates were reduced in 1956 on several categories of 
jewelry and related goods, including imitation semiprecious and 
precious stones, cut, uncut, or faceted.7 

FOREIGN TRADE 8 

The value of gem-stone imports into the United States in 1956 
increased 7 percent over 1955. Gem diamonds accounted for 86 per

. cent of the total, the same as in 1955. Imports of pearls and precious, 
semiprecious, and synthetic gem stones increased 8 percent in 1956 
over 1955 . 

. In 1956 the United States exported 27 percent less and reexported 
. 48 percent more gem stones (precious, semiprecious, synthetic, and 
imitation) than in 1955. . 

TABLE 3.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1955-56 

(Bureau of the CeD$us] 

1955 1956 
Itei:n 

Carats Value Carats Value 

Diamonds: . 
Rough or uncut (suitable for cutting into gem 

stones), duty-free ... ·----------·----··------- 1 1, 066,637 1 • $76,798,651 1,188, 33Z $86,243, 214 
Cut but unset, suitable for jewelry, dutiable___ 707,8.59 • 74,883. 550 693, 142 • 75,795, 826 

Emeralds: Cut but not set, dutiable .. _____________ 45, Z35 1, 564,676 50,931 1, 688,429 
Pearls and parts, not strung or set, dutiable: 

Natural.-----····-··-----------·-------------- --------"--- 669,351 ------------ • 626,237 
Cultured or cultivated.··--·--·-----------·-·- -------· ____ • 6, 197,897 ----------·· · t 8, 024, 660 

Other precious and semiprecious stones: 
Rough or uncut, duty-free _____________________ ·----------· 228,939 ·---------·- • 280,692 
Cut but not set, dutiable ______________________ -----------· • 2, 837,932 ------------ • 3,116, 372 
Imitation, except opaque, dutiable: 

Not cut or faceted ..•.••• ~c---------------- ------------ • 25,885 ------------ • 40,496 
Cut or faceted: 

Synethetic •• -------------------------- ------------ I 2298,133 ------------ • 402,272 
Other--------------------------------- ---------·'· I • 11, 806, 853 -----------. • 11, 448, 744 

Imitation, opaque, including imitation pearls, 
dutiable _____________________________________ -----------· >19, 185 ----------·- • 30,410 

Marcasites, .dutiable: Real and imitation ...•.. -----------· 44,439 ---------··- 38,911 
1-----1-------1----1·--~---

Total .....••••••••••....•••••..•..... -------·---- I J 175,325,491 --------·--- I 187,736,263 

I Revised figure. 
• Owing to changes In tabulating procedures by the Bureau of the Census, data known to be not compara

ble with years before 1954. 

• Jewelers' Circular-Keystone, vol. 76, No. 11, August 1956, p. 210. . 
• Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, Division of Foreign Activ· 

ties, Bureau of Mines, from recor~ of the Bureau of the Cell$US. 
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TABLE 4.--Diamonds (exclusive of industrialdliaJJlends) imported for consump
tion in the United States, 1959;-.-5&,. by_.countries . . •. . .. 

.[Bureau of th«J)ensus] .,. 

Rough or uncut Cut but unset 

Value Value Country 
Carats Carats 

Total Average Total Av~rage . 
1955 

North America: 
Bermuda_____________________ 2, 205 $228,467 $103.61 
Canada_______________________ 5,900 569,306 96.49 127 $14,125 $111.22 
Netherland. Antilles .. -------- _____ ----~- ____ --------- ._--_-_--..::·::~------~-~--29--,-!l--3_9_, 9_5~5-l-~l,_:fl...---'7.-'-76 

Total.---------------------- 8,105 797,773 98.43 156 54,08Q 346.67 

South America: 
BmziL ______________ ---- _- --- 4,127 199,085 48.24 
British Guiana.-------------- 2, 566 '·13, 104 28:1{9 
Venezuela.-------------',---- I 91,348 2,64?;087, •. ~.28. 92 

Total. ______________________ 
I 98, !l41 2, 914,276 I @!I, 73 . 161 21,089 130.99 

Europe: 
Austria _______________________ ---------------------------------- 524.86 
Belgium'Luxembourg________ 102,676 10,692,952 104.14 106.11 

7 3,674 
45,354,711 427,422 

Fmnce________________________ 9, 203 730,133 79.34 194.60 
Germany, West._____________ 1,141 11,215 9.83 70.64 

4,470 869,862 
48,948 3,452, 716 

Italy ____ ,_, ___________________ ------------ ------------ ----"----- 937.21 136 127,461 
Netherlands ______________ ,___ 2,573 261,443 101.61 118.39 
Switzerland___________________ 29,965 1, 911,100 63.78 235.29 

22,243 2,633,320 
250 58,799 

UnitedKjngdom ________ ,____ 1728,878 157,023,753, 178.23 173.34 5,464 947,127 
-------1-------·1-----~1------

TotaL______________________ 1874,436 170,630,596. 1 80<77 105.02 
1=~=1=~~=1===;:'., 

508,940 53,447,670 

Asia: 
Hong Kong___________________ 294 1,177 4. 00 ------------ ------------ ----------

~~~isla::::::::::::::::::::: -------·iaa· -----iii;4ii7- ---i49:98- --------~~- -----~~~- ----~~~:~ 
Iraq __________________________ ------------ ------------ ---------- 103 ' 9, 284 90.14 

. IsraeL------------------------ 4,136 44,821 10.84 157,326 13,735,028 87.30 
Japan. ________________________ ---------------------------------- 837 80,848 .96.59 
Lebanon______________________ 649 44,750 81.51 ------------ ------------ ----------
Malaya_______________________ 71 12,201 171.85 ------------ -~---------- ----------
Saudi Arabia _________________ ---------------------------,------ 2 700 350.00 

Total •. ___________ . ________ _ 

Africa: . 
French Equatorial Africa •.... 
Liberia._--------------------. Nigeria. _____________________ . 

5,180 

8,110 
14,536 

415 

122,446 

383,815 
422,726 

6,158 

23.,64 

47.33 
29.08 
14.84 

158,517 13,.864, 902 87.40 

Rhodesia and Nyasaland, ·· 
Federation of. ______________ ---------------------------------- 21 8,365 398.33 

Union of South Africa_------- 57,814 1, 520,861 26.31 40,064 7, 447,444 185.89 
-----1-------11-------1-----

28. 85 40, 085 7, 455, 809 186. 00 Total_______________________ 80,875 2, 333,560 
1==="==1,===1 

Grand totaL ________________ I 1, 066,637 '76, 798,651 72. 00 707, 859 '74, 833, 550 105. 72 
1=~=1=~~=1=== 

1956 

North America: 
Bermuda_____________________ 498 48,664 97.72 ------------ -----~------ ----------
Canada_______________________ 4, 929 576,212 116.90 279 22,304 79.94 
Mexico _______________________ ------------ ------------ ---------- 57 23,467 411.70 

Total ______________________ _ 5,427 624,876 115.14 336 45,771 136.22 
=====1=======1=======1===== 

South America: 
Bmz!L_______________________ 2,456 112,342 45.74 253 20,196 79.83 
British Guiana -------------- 6, 595 200,740 30.44 
Colombia_____________________ 86 12,055 140.17 ------------ ____________ ----------
Surinam ______________________ ---------------------------------- 85 834 9.81 
Uruguay _____________________ ---------------------------------- 75 23,000 306.67 
Venezuela____________________ 56,996 1,644,575 28.85 156 25,363 162.58 

-----1-------1-------1-----
569 69, 393 121. 96 TotaL______________________ 66,133 1, 969,712 

1=~=1=~~=1 
29.78 

See footnotes at end of table. 
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TABLE 4.-Diamonds (exclusive of industrial diamonds) imported for consump
tion in the United States, 1955-56, by countries-Continued 

Rough or uncut Cut but unset 

Country Value 
Carats Carat.• 

Value 

Total Average Total Average 

1956--Continued 
Europe: Austria. _________________________ .c ____________________________ : 

Belgium-Luxembourg________ 139,965 $16,579,867 $118.46 
Czechoslovakia. ______________ --- _ -------- ______ ----- _ ----------
France________________________ 4, 6;!4 436,790 94.26 
Germany, West______________ 2, 442 108,457 44.41 
Italy _____ ------------, __ ------ ------- , ____ ----- _'_- ---- ----------
Netberlands _________________ c 3, 776 212,270 56.21 
Switzerland___________________ 11,085 429,418 38.74 
United Kingdom_____________ 810,591 60,991,614 75.24 

1-------1------1------

460 $52,800 $110.00 
422,002 46,810,415 110.92 

25 5,660 226.40 
9,293 1,173,809 126.31 

38,333 2, 750,098 71.74 
64 8,806 137.59 

21,987 2, 696,243 122.6;! 
385 340,049 86;!, 24 

3,526 536,427 152.13 
Total __________ · ____________ _ 80.99 109.60 496,095 54,374,307 972, 493 78, 758, 4i6 

=====1=~==1~====1==== 
Asia: 

Ceylon. __ --------- _______________________ ------ __ _ __ _ _ __ __ _ _ _ _ _ 14 1, 058 75. 57 
Hong Kong •. ~---------------- 76 1, 662 21.87 4 419 104.75 
India.-- _____________ , ________ ------------ ------------ ---------- l, 424 121, 254 85. 15 
IsraeL________________________ 2, 556 51,011 19.96 145,950 13, 169, 447 90.23 

~~~~===:::::::::::::::::: ~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~ ------~~~~- -----~;~~- ---~i~~~ 
Total.---------------------- 2, 721 60,339 22.18 148,553 13,396,090 90.18 

Africa: 
Belgian Congo________________ 11,500 27,042 2. 35 ------------ ------------ ----------
British East Africa __ ,________ 74 740 10.00 ------------ ------------ ----------
Egypt_ _________ , _____________ ------------ ------------ ___ _______ 77 6, 674 86.68 
French Equatorial Africa_____ 48,012 1, 242,420 25.88 ____________ ------------ ----------
Liberia_______________________ 35,536 1, 420,676 39.98 15 4,130 275.33 
Southern British Africa. ______ ------------ ____________ __________ 1 487 487.00 
Union of South Africa.------- 46,436 2, 138, 993 46. 06 47, 496 7, 898,974 166.31 

TotaJ. _____ c________________ 141,558 4,829, 871 34.12 47,589 7, 910,265 166.22 

Grand total _________________ l=1=, 1=88~,=33=2=l=86=,;,243~, =21=4=l==7=2.=58=l•==693==, 1=4=2 "1'•=75=,=79=5=, 8=26=l,==109==. 35 

• Revised figure. 
• Owing to ch!lllges in tabulating procedures by the Bureau of the Census data known to be not com-

parable with years before 1954. · 

TECHNOLOGY 

Articles were published on cutting and polishing spinelj9 sapphire 
polishing, using rubber-bonded wheels; 10 and gem-stone drilling.U 
Processes and techniques used in photographing minerals in color 
were published.12 - A history on manufacture of synthetic diamonds, 
rubies, sapphires, emeralds, and their industrial uses was written.13 

An automatic Verneuil furnace was described, and details and illus
trations regarding its operation were given.14 

Faustite, .a newly identified mineral similar to turquois, was dis
covered in the Copper King mine, Eureka County, Nev. It occurred 
as an apple-green vein filling in altered shale. The mineral contains 

• Mineralogist, How to Cut Spinel: Vol. 24, No. 12, December 1956, pp. 478, 460. 
10 Mineralogist, Rubber-Bonded-Wheel Sapphire Polishing: .Vol. 24, No. 11, November 1956, pp. 425-426. 
u Bowser, L. E., Notes on Gem Drilling: Mineralogist, vol. 24, No. 11, November 1956, pp. 426, 428, 430. 
"Getsinger, F. R., Photographing Minerals in Color: Arizona Highways, vol. 32, No. 11, November 

1956, pp. 15-17. . 
ta Wisconsin Engineer, vol. 60, No.6, 1956, pp.18-20; Chern. Abs., vol. 50, No. 22, Nov. 25, 1956, column 

16208-1. 
t• Verma, R. K.t.Sirkar, G. N., and Chatterjee, S., An Automatic Vernenil Furnace: Gemmologist 

(London), vol. 25, ~o. 296, Mareh 1956, 'pp. 52-56. 
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zinc, in addition to the regular mineral composition of turquois.15 
Lazulite with a sky-blue color and hardness of 6 was found in coarse
grained crystal aggregates.16 An unusual garnet with rare cubic and 
octahedral faces, found between Canton and Ball Ground, Cherokee 
County, Ga., was describedP Pale-blue cordierite was unearthed 
in a mica mine in Monroe County, Ga. This gem material was 
found in irregular masses up to % inch across.18 

Twelve mineral specimens were described, giving the synonyms, 
nomenclatlire, varieties, compositions, crystallography, physical and 
optical properties, tests and diagnoses, occurrence, and uses. Each 
mineral was illustrated in color. These mineral specimens were: 
Rhodochrosite, cuprite, smaltite, smithsonite, chalcopyrite, magnetite, 
cerussite, sodalite, molybdenite, apatite, wulfenite, and gypsum.19 

A historical article was published on the mining and production of 
emeralds in Columbia.20 

The origin of gem-quality corundum .found in placer deposits in 
Ceylon was considered to be a contact zone where syenite was intruded 
into and desilicated by crystalline limestone.21 

The gem material, benitoite (BaTiSi30 9), was synthesized hydro-
thermally.22 · 

Conversion of one mineral to another was achieved in the labora
tory by duplicating the conditions developed in the earth at extreme 
depth.23 

A comprehensive report was written on the synthetic-gem-stone 
industry of India.24 · 

Experiments on diamond synthesis were continued in 1956 by 
the General Electric Co. The chamber in which the diamonds were 
formed was approximately ~l& inch in diameter and 1 inch in depth. 
Operating pressures were increased from the original 1.5 million p. s. i. 
to 2.5 million p. s. i., with temperatures up to 5,000° F. About 80 
percent of the raw material used was converted into diamond. The 
largest diamond produced was one-hundredth carat.25 

A standard color code for diamond pastes, showing colors used by 
15 manufacturers, was issued in chart form.26 Methods of deter
mining diamond color characteristics, with illustrations in color, were 
described.27 · 

A mixture of powdered Ti02 and MgO, fused in a V erneuil furnace 
at 1,830°-1,870° C., produced a blue-black crystaL Subsequent 

"Erd, R. C., Foster, M.D., and Proctor, P. D., Faustite, A New Mineral and Zinc Analogue of Turquois: 
Am. Mineralogist, vol. 38, No. 11-12, November-December 1953, pp. 964-972; Ceram. Abs., vol. 39, No. 11, 
November 1956, p. 248j. 

"De, Aniruddha, Lazulite From Sin!, Saraikela (Bihar): Sci. and Culture (India), vol. 21, 1956, p. 746; 
Chern. Abs., vol. 50, No. 22, Nov. 25,1956, column 16573-e. 

17 Georgia Mineral Newsletter, vol. 9, No. 1, Spring 1956, p. 19. 
1s Georgia Mineral Newsletter, vol. 9, No. 2, Summer 1956, p. 73. 
19 Mine and Quarry Engineering (London), Minerals Specimens No. 28-39: Vol. 22, No.1, January 1956' 

pp. 12-13; No.2, February 1956, pp. 58-59; No.3, March 1956, pp. 102-103; No.4, April 1956, pp. 136-137, 
No.5, May 1956, pp. 174-175; No.6, June 1956, pp. 220-221; No.7, July 1956, pp. 27Q-271; No.8, August 1956, 
pp. 318-319; No.9, September 1956, pp. 362-363; No. 10, October 1956, pp. 412-413; No. 11, November 1956: 
pp. 458-459; No. 12, December 1956, pp. 508-509. 

20 Morello, Ted, The Gem of Colombia: Americas, vol. 8, No. 10, October 1956, pp. 21-24. 
21 Wells, A. J., Corundum From Ceylon: Geol. (Hertford, England), vol. 93, No.1, January-February 

1956, pp. 25-31. 
., Rase, D. E., and Roy, Rustum, Phase Equilibria in the System BaT!03-Si02: Jour. Am. Ceram. 

Soc. vol. 38, November 1955, pp. 389-395. 
"Mining Journal (London), The Creation of Minerals: Vol. 246, No. 6284, Jan. 27,1956, p. 125. 
"Sarma, M. V., Manufacture of Synthetic Gems in India: [1956 (?) Revision of an earlier publication], 

8 pp. The Huxley Press, 114 Armenian Street, Madras, India. 
"Journal of Gemmology (London): Vol. 5, No.7, July 1956, p. 387. 
"Industrial Diamond Review, Color Codes for Diamond Pastes: Vol. 16, No. 188, 1956, pp. 136-137; 

Ceram. Abs., vol. 39, No. 11, November 1956, p. 231e. 
27 Ousters, J. F. H., Colors in Diamonds: Optima (Johannesburg), vol. 6, No.2, June 1956, pp. 48-51. 
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oxidation at decreasing temperatures from 1,100°-500c;. C. produced 
a substantially white material exhibiting asterism.28 Patents were 
obtained on a lapidary wheel 29 and a lapidary template and dopstick.30 

Many agates can readily be colored by heat treatmg at 200°-300° C., 
cooling, and then applying inorganic salts by various methods.31 

Polarized light regularly transmitted by fibrous chalcedony and 
the character of the spectra exhibited by iridescent agate were de
scribed~32 

In Japan the standard pearl necklace is 17 ip.ches long, and the 
,average center pearl is 7-7~ millimeters. The largestpearl produced 
is l1 millimeters but requires 5 to 6 years to grow. Normally, a 2-year 
cycle produces the average-size pearl.33 Seeds for pearls and pearl 
oysters treated for several minutes in thyroxine solution, and cul
tured in the usual manner, gave nearly 100 percent pink or rain
bow-colored p~arls.s4 

WORLD REVIEW 

In 1956 world diamo~d production increased 1.6 million carats, 
or 7 percent, over 1955. · Of the world total, 21 percent was of gept 
quality. Countries reporting increases in production were: Sierra 
Leone, 35 percent; South-West Africa, 22 percent; French West 
Africa, 22 percent; Tanganyika, 10 percent; Belgian Congo, 7 per
cent; and French Equatorial Africa, 6 percent. 

Australia.-A joint Australian, Japanese, and United States pearl
culture farm was established in Brecknock Harbor betweenAugustus 
Island and the Australian mainland on· June 20, 1956. It wa8 re
ported that 35,000 immature oysters would be planted the first lear. 
Most of the pearls produced were to be sold in the United States.3 

Belgian Congo._;Belgian Congo, the world's largest producer of 
diamonds, increased production nearly 1 million carats in 1956 over 
1955; 5 percent was gem quality.36 It was reported that inquiries 
were . made by United States dealers regarding the feasibility of 
obtaining increased quantities of mineral specimens and semi-precious 
stones.37 k low-grade diamond deposit in Belgian Congo- being 
developed by the Societe Miniere de Beceka, in 1956, undertook to 
lower costs and increase production by using a heavy-medium separa
tion process in its washing and concentration plant.38 

Colo:rnbia.-The quality and quantity of emeralds produced in 
Colombia during 1956 were below expectations. Three mines were 
in operation, one of which was owned by a United States company.39 

French Equatorial Africa.:-A 149-carat diamond was found in the 
mine, Societe Miniere de l'Est Oubangui. It was estimated that 40 

21 Merker, Leon (assigned to National Lead Co.), Monocrystalline Rutile: U. S. Patent 2,760,874, Aug, 
28ll1956. 

. Vorado, P. ~:Lapidary Wheel: U.s. Patent 2{745,225, May 15, 1956. 
ao Ponting1 F. w '-' Lapidary Template and Dopst ck: U. S. Patent 2,735,246, Feb. 21, 1956. 
II GemmOlOgist (.Loondon), Agate Coloring by Heat Treatment: Vol. 25, No. 304, November 1956, pp. 

:MIS-209. . 
u Raman, C. V., and Jayarman, A., Optical Behavior of Cryptocrystalline Quartz: Proc. Indian Acad. 

Sci., vol; 41A, January 1955, pp. 1-41; Ceram. Abs., vol. 39, No. 4, Aprfi 1956, p. 84f. 
u U; S. Consulate, Kobe-Osaka Japan, State Department Dispatch 45: Sept. 13, 1956, p. 10. 
u Takaoka, Susum.!l~ Pink or Rainbow-Colored Cultured Pearls: Japanese Patent 1330, Feb. 26, 1955; 

Ohern. Abs., vol. 50, NO. 22, Nov. 25, 1956, column 17260b. -
II U.S. Consulate, Perth, Australia, State Department Dispatch 1: July 27, 1956, p. 6. 
at Gemmologist (London}, vol. 25, No. 294, January 1956, p. 8. 
17 U. S. Consulate, Ellsabethville, Belgian Congo'- State Department Dispatch 45: Feb. 20, 1956, p. 1. 
II U.S. Consulate, Ellsabethville, Belgian Congo, !State Department Dispatch 40: Mar. 19, 1957, pp. 1, 5. 
at U.S. Embassy, Bogo1;8, Colombia, State Department Dispatch 304: Nov. 9, 1956, p. 1. 

466818--58----34 
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TABLE 5.-World production of diamonds, 1947-51 (average) and 1952-56, by 
countries, in thousand carats ~ (including industrial dia~onds) 

1947-51 
(aver- 1952 1953 1954 1955 1956 
age) 

------
Africa: 

Angola •..• ___ --_--_.-- ..•••• ---------- 728 743 729 722 743 740 
Belgian Congo ___________ ----- __ ------ 8,332 11,609 12,580 12,619 13,041 14,013 
French Equatorial Africa •..... --,---- 119 163 140 153 137 146 French West Africa ___________________ 91 136 180 216 318 390 
Ghana (Gold CoBst) '----------------- 1,076 2,190 2,181 2,135 2,277 2,127 
Sierra Leone .. c •••• ---- __ ------------- 539 451 473 399 930 ••1,427 South-West Africa ____________________ 325 541 617 684 797 970 Tanganyika ••• _. __ -- _________________ 
Union of South ,Africa: 

141 143 172 326 326 359 

Lode _____ --•. __ ..• -~.-.. _ .. _ .. -.-- 1,259 2,093 2,398 2,544 2,277 4 2, 235 
Alluvial '- --------------------c ___ 273 283 300 314 310 300 

South America: 
Brazil '- _____ ---------------------- ___ 235 200 200 200 200 300 
British Guiana. ___ ------------- ______ 35 38 35 30 33 30 Venezuela •• _. ________________________ 63 98 85 97 141 94 

Other countries '- •••. _ ------------------- 3 5 5 5 5 5 

Grand total (rounded) , _________ 13,225 18,695 20,095 20,445 21,540 23,135 

1 Rounded from Jewelers' Circular-Keystone, 32d ,Annual Report on the Diamond Industry: 1956, p. 7. 
• Estimated. , , 
• Including unofficial production and Liberia, 
4 Includes alluvial diggings at Kleinzee. 
• Including State owned mines of Namaquaiand. 

to 50 percent of the diamonds mined m French Equatorial Africa 
was tjf gem quality.40 

India.-In 1956 it was reported that the Switzerland synthetic gem 
, industry was establishing a similiar enterprise in India, to be called 
the Indo-Swiss Synthetic Gem Manufacturing Co., Ltd. Production 
would start early in 1957, with an annual production of 12 tons. In 
1956 India consumed about 50 tons of synthetic gem materials in the 
cutting of gem stonesY 

IsraeL-In 1956 diamond exports increased 14 percent by weight 
and 19 percent by value over 1955. About 20 percent of the imported 
material was purchased from sources other than the London Diamond 
Syndicate. The United States was the largest purchaser, with 54 
percent of the diamond exports.42 

J'apan.-It was estimated that in 1956 $1 million worth of hand-cut 
or carved semiprecious stones was produced in Japan. Wide varieties 
of semiprecious stones were imported by Japan for the hand-carving 
industry.43 

Large losses in the pearl industry, caused by typhoons, were an
nounced. Investigations were made to determine the possibility of 
moving the pearl industry to the Inland Sea and of establishing a crop 
of 30 million oysters the first year.44 

Liberia.-A diamond rush was reported in western Liberia, around 
the Bomi Hills, and other areas.45 

"U. S. Consulate, Elisabethville, French Equatorial Africa, State Department Dispatch 18: Oct. 31, 
1956, p. 3. 

"Bureau of Mines, Mineral Trade Notes: Vol. 44, No.3, March 1957, pp. 20-21. 
"U.S. EmbBssy, Tel Aviv, Israel, State Department Dispatch 486: Mar. 22, 1956, pp. 1, 2. 
"U.S. Consulate General, Yokohama, Japan, State Department Dispatch 22: Sept. 17, 1956, pp. 1, 2. 
" U. S. Consulate, N ogoya, Japan, State Department Dispatch 16: Oct. 8, 1956, p. 5. 
"U.S. Embassy, Monrovia, Liberia, State Department Dispatch 368: June 13, 1956, pp. 5, 6. 
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Thailan(,l.-Few precious and semiprecious gem stone8 originate in 
Thailand-most were imported, cut and, polished, and exported. In 
1956 the value of imports was $305,000 and exports $660,000.46 · 

Tanganyika.-ln 1956 Tanganyika produced 10 percent more- dia
monds than in 1955. The Williamson diamond mine produced 96 
percent, and .Alamasi, Ltd., mined the balanceY A new diamond
recovery plant with a crude.,.material capacity of 71000 to 7,500 tons 
per day was installed at the Williamson diamond mine.*B · 

Union of South Africa.-A concession was obtained by the Planned 
Investment Trust, Ltd.; Johaimesburg, with Canadian financial sup
port, to prospect- for base metals and diamonds and other precious 
stones.49 In 1956 Mallin diamond mines, Zwartruggens, Transvaal, 
Union of South Africa, expanded its diamond production by mining 
6,500 tons a month, averaging 10,500 carats; 20 percent was gem 
quality.50 

"U. S. EmbBSSy, B.mgkok, Thailand, State Department Dispatch 695: Apr. 4,1956, p. 6. 
"U. S. Consulate, Dares Salaam, T.mganyika; State Department Dispatch 139: May 23, 1956, pp. 24, 25; 
" U. S. Consulate, Dar es Salaani, Tanganyika, State Department Dispatch 139: May 23, 1956, p. 25. 
"U. S. Consulate; Johannesburg, U:irlon of South Africa, State Department Dispatch 108: Nov. 7, 1956, 

p.1. 
10 Gemmologist (London), vol. 25, No. 294, January 1956, p, 8. 





Gem Stones 
By john W. Hartwell 1 and Betty Ann Brett 2 

GEM MATERIAL collected during 1957 in the United States 
wa.S valued at ~bout $900,000, ~?-tly le~sthan in 1956: _ • __ 

New regulatiOns on the. advertismg of Jewelry and gem stones 
in publications, circulars, or orally, .were issuE)d by the Federal Trade 
Commission on 'June 28; 1~57 .. These regulations apply to. all ilifl,UU.
facturers, importers, and sellers and are designed to protect the trade 
and public from:urifairpi.'actices. . . ·.- · · ._-·-_-·.• - ·• 

DOMESTIC PRODUGION 
' .· .. . . .. 

- No·:r,1ew locaiities lor gem materials were reported·in 1957. 8o"!ll'ces 
of gem m~tterials were listed in previous Gem_ Stonmfehapters. · .. 
· About 800 gem:and:tnineral dubs were active in the United States 
iri 1957, mostly in _the Rocky Mountain and Pacific_ Coast- are!tS'. 
The number of members was not known .but was reported to be close 
t? ~0,000; ·about one-quarter owned a:r:r~operated thE)i,r_own lapidl,try 
eqmpment. _ . · _ _ . ·· . · .. · · -. . · . ' · _ 

Collect~g ge~ ~&~_erifl.l.in the Pacific No~thwE)st by amateUrs w;as 
reported becormng more difficult,. as m<?~e- pnvately. o~ed propertie~ 
were closed to collectors. Collectmg_gamed popularity m.the E~tSt. ,. · 
. Some oWners of.geiXl.::.Stone claims openeC,I. their l~tnd to col!ect<;>rs 
for certain· 'fees · atid Used power'-operated dirt-moving equipment w 
uncover- the gem material. . . • · . · · ··. . . . ·.· . . ' ' 
• . In. ·the Pacific Northwest· coni.mercial_ producers of baroque. ot 
"tumbled"-type gerris reJ>orted producti<.>n valued 9:t ne~ly $10Q,99P· ·· 
Becau:'le o_f the. populanty of. barogue J~w~lry, _s~ta~le_ "t_lll.ll-hl_ll!-g" 
matenal was difficult to·. obtam. Com.Iil.erc1al lapidaries sold less· .oi .. 
this tyPe of jewelry because mor~ ama~eurs '~tumbl~4" ·.their .P'Y¥ 
material. .. . · . . . 

Six State8-'-()regon, California, Nevada, Texas, Arizoria,_1 and . 
Washington-produced 72 percent of the total reported value. 0-f 
gem materials in 1957. Oregon led in production, with an est~ ted 
$200,00Q-20 percent less than was reported in 1956. ·· · · 
. Agate.---.-Agate produced in the United States during 1957 was 

valued at more than $125,0.00, a 25-percent increase over 1956. Com,;;_ 
mercia! and amateur lapidaries sold about 200 short tons of "tumbled" 
agate material as baroque gems. Principal States, ill decreasing 
order· of production; were: oregon, New Mexico, ArizQha, Texas, and 
Wyoming. Output in Oregon was valued at appro:xi.rilately $60,000, 
a 20-percent increase. over 1956. Principal areas of production ·were 
Jefferson; Crook, and Deschut~s Counties. Reports fro~ New Mexico 
indicated an, agate production of nearly $25,000, largely from near 
Deming, Luna County. 

1 Commodity SPeCiallBt. 
I Statlllt1cal cler"t. 
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Arizona produced agate worth an estimated $15,000, principally 
from Greenlee, Maricopa, Pima, and Yuma Counties; this was a 
40-percent decrease from the value reported in 19q6. 

Emerald.-The emerald mine near .LJ.ttle Switzerland, N. C., 
formerly leased by the American Gem and Pearl Co., was reopened 
by Little Switzerland Emerald Mines, Inc. ' 

Yearly production of synthesized emeralds by C. F. Chatham, 
San Francisco, Calif., was estimated at 60,000 carats. About 10 
percent of the stones were high quality, retailing at $90 to $120 per 
carat.3 . 

Jade.-Jade production in the United States during 1957. was 
valued at $50,000·, a 50.:.percent reduction from 1956. About half of 
the total value was reported from Wyoming. 

During · 1957 the ·Empire Jade Co., Shungnak district, Alaska, 
produced jade estimated equal to the 1956 output .. Some jade boulders 
were cut to Sizes suitable for 24-inch saws and sold to retailers in the 
United States. The balance of the material was exported to Germany 
for finishing into jewelry. The Governme1;1t-sponsored Shungnak 
Jade Project in Alaska did not sell raw jade but continued to finish 
ornamental objects and jew.dry. Only a small part of_the jad~, pur-
chased from Eskimo claiin.{>wners", was gem quality. . 
. Petrified Wood.-Production of petrified wood decreased in quan

tity and value f~om the record reported during 1956. Estimated 
value of pro~uction from four States was as follows: Arizona, $25;000; 
Utah, $5,000; Wyoming, $4,000; and Colorado, $3,000. · . 

Gingko, tempska, and other rare fossil woods were produced in 
small quantities in California, Montana, Oregon, and Washington. 

T11rquois.-Arizona became the principal turquois-producing State 
in 1~57, sUrpassing Nevada, the leading State in 1956. Arizona 
production of turquois was $30,000. Localities near Miami and 
Kinginan produced about 7,500 pounds of low-grade material. valued 
at $17,000. Nevada reported production of 1,300 pounds of high
grade ma,terial, which was valued at $13,000. The Lone Mount11in. 
and Battle Mountain mines were the principal producers. Turquois 
also was produced in Colorado. · 

Miscellaneous Gem Materials.-Fire-opal production from the 
Virgin Valley area, Nevada, was reported forthe first time since 1955, 
Production was valued at $52,000. 

A dispatch from the Pike County diamond field, Arkansas, states 
that a diamond weighing 3.11 carats was found during 1957. One 
diamond weighing 15.33 carats was found in 1956 near the same 
location.4 

Development of the Yogo sapphire mine in Judith Basin County, 
Mont., uncovered 2 large stones, weighing 4}6 and 5}6 carats. Plans 
were made to build a mill in 1958. 

Over 5 tons of obsidian and quantities of other durable gemma
terials were used by lapidaries for "tumbling" during 1957 to fill the 
demand for baroque gems. 

t Morello, Ted, Green Treasure of the Andes: Nature Mag., vol. 50, No.10, December 1957, p. 515. 
'Washington Evening Star, Woman Finds 3.11-Carat Diamond In Arkansas Mine: 105th Year, No. 140, 

May 20, 11157, p. A5. 
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TABLE 1.-Estima.ted production of gem stones in the United States, 1951f-57, 
in thousand dollars 

1955 1956 1957 1955 1956 . 1957 

------------~-----l-----1----l-----ll-------------~-----l-------------Alaska_______________________ (1) (') 
Arizona______________________ 97 104 
Arkansas____________________ 4 25 
California____________________ (1) 90 
Colorado_____________________ 48 30 
Connecticut _________________ -------- --~---

Florida •• -----------------~ ------~- (') Georgia _________________ ~--·- (2) · (') 

Idaho------------------------ 5 (') 
Illinois •••••.•• ~-------------- -------- -----
Iowa ••• ---------------c------ -------- ------
Maine .............. c ••••• "-- 5 (l) Maryland ___________________ -------- (') 
Micli!gan ____________________ . (') (l) 

Minnesota___________________ (') (l) 
Missouri •• ___________________ -------- -----~ 
Montana ___________________ c (1) 35 

(') 
75 

(1) 
100 
35 

(') 
(') ... 

(') 
5 
2 

(2) 
(') 
(2) 
(') 
(2) 
(') 

Nevada______________________ (I) 50 
New Hampshire_____________ 5 (2) 
New JerseY------------------ (') (2) 
New Mexicoc................ 25 30 
New York___________________ (I) 2 
North Carollna"--"c".cc .. ccc (•)· 1 

~~~\~-~~~~~~~========~=== ""i5ii""" ""250" Pennsylvania________________ (') (') · 
South Dakota_______________ 7.4 10 
Texas .• ------'---------~----- 115' 115 
Utab·-------------•--------- . 6 10 
Washington_________________ 65 75 
Wyomlngc___________________ 57 75 
Other States and Territories. 226: 20 

100 
(I) 
(2) 

30 
5 

(•)· 
(') 
200 

(1) . 
15 

100 
12 
75 
55 
36 

Nebraska____________________ 2. 4 3 
35 
2 TotaL •.. c.------------- 818 925 882 

• Included with "Other States and Territories." 
' Figures of!ess than $1,000 Included with "Other States and Territories." 

~~ggsAND CARATS 

194 7 1~48 1951 1952 1953 ' 1954 ,1;955 . 19;57 

FIGURE I.-World production and United States imports pf gem diamonds, 
1947-57. 

CONSUMPTION 
Sales of lapidary equipme~t and supplies, gem materials (~xcluding 

diamond), and mineral specimens were estimated at nearly $5 million. 
Syuthetic gem-stone purchases from producers in the United States 
were estimated to be about $1 million; other countries supplied over 



520 ~ERALS YEARBOOK, 1957 

$10 :i:nillion. Purchases of natural gem material, exclusive of dia
mond, from other sources was reported to be nearly $15 million. 

The apparent consumption (domestic production plus imports 
minus exports) of gem stones in the United States in 1957 was over 
$142 :i:nillion. 

PRICES 

In January 1957 the Diamond Trading Co. of London, England, 
a.nnounced price increases of 5 to 7~ percent on all qualities of rough 
diamonds used in manufacturing regular goods, tapered baguettes, 
and melee.6 

The average diamond prices per carat imported into the United 
States were for cut, but unset, $107.28 and for rough or uncut, $76.93. 
The upward trend of prices paid for rough or uncut stones continued 
in 1957, wit4 an average increase of $4.35 per carat; prices for cut but 
not set stones decreased $2.07 per carat. 

Average prices paid for sapphire imported into the United States 
for consumption were $9.67 higher per carat in 1957 than in 1956. 

FOREIGN TRADE 6 

Imports of gem stones into the United States in 1957 decreased 10 
percent in value from 1956. This was the first decrease reported 
since 1952. Gem diamonds supplied 85 percent of the total imports, 
compared with 86 percent in 1956. 

TABLE 2.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1956-57 

[Bureau of the Census) 

Item 

Carats 

Diamonds: 
Rough or uncut (suitable for cutting into gem 

stones), duty-free~----------------------------- 1 1, 176,832 
Cut but unset, suitable for jewelrY, dutiable_____ 693, 142 

Emeralds: "Cut but not set, dutiable •. ------------ 50,931 
Pearls and parts, not strung or set, dutiable: 

Natural.--- •• ----------------------------------- ------------
Cultured or cultivated--------------------------------------

Other precious and semiprecious stones: 
Rough or uncut, duty-free.---------------------- -----------
Cut but not set, dutiable------------------------ -----------
Imitation, except opaque, dutiable: 

Not cut or faceted.---------------------··--- ------------
Cut or faceted: 

" Synthetic·------------------------------ ------------
Other __ ------------------ _______________ ------------

Imitation, opaque, including imitation pearls, 
dutiable. ____________ -------------------------- ------------

1956 

Value 

I $86, 216, 172 
2 75, 795, 826 
21,688,429 

'626,237 
'8,024, 660 

2 280,692 
sa, 116,372 

2 40,496 

24()2,272 
'11,448, 744 

2 80,410 
38,911 

1957 

Carats Value 

1,002,696 $77, 142, 072 
609,775 65,418,387 
37,245 1, 594,789 

------------ 480,172 
------------ 9, 508,701 

------------ 629,814 
------------ 3, 163,573 

------------ 59,598 

------------ 463,687 
------------ 10,061,841 

------------ 23,054 
------------ 26,413 Marcasites, dutiable: Real and imitation ________ ------------

1-------1--------1------l------TotaL ________________________________________ ------------ 1 ' 187,709, 221 168, 572, 101 

1 Revised figure. 
' Owing to changes in tabulating procedures by the Bureau of the Census data known to be not compar-

able with years before 1954. · 

• Jewelers' Circular-Keystone, The Diamond Industry, 1956: P. 2. 
• Figures on imports and exports compiled by Mae B. Price and Elsie D. Jackson, Division of l<'orelgn 

Activities, Bureau of Mines, from records of the U. S. Department of Commerce, Bureau of the Census. 
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The p:rin.cipal imported gem stone.s that showed decreases in value 
were imitation gems (25 percent), natural pearls (23 percent), and 
diamond (11 percent). Increases were noted in rough or uncut 
precious and semiprecious gems, excluding diamond and cultured 
pearls, 124 and 18 percent, respectively. 

TABLE 3.-Diamonds (exclusive of industrial diamonds) imported for consump· 
tion in the United States, 1956-57, by countries 

[Bureau of the Census} 

Rough or uncut Cut but unset 

Country Value 
Carats Carats 

Value 

Total Average Total Average 

1956 

North America: _ . . 
Bermuda_______________________ 498 $48,664 $97.72 ---------- ------------ ---~------
Canada _________ "--------------- 4, 929 576,212 116. _90 279 $22,304 $79.94 
Mexico _______________ ---------- ------------ ----------- ---------- 57 23,467 41L 70 

South America: 

TotaL.•--•------------------- 5, 427 624,876 115.14 
1====1====1 

336 45,771 136.22 

BraziL- -~'---------•---------'- 2, 456 112,342 45.74 253 20, 196 79.83 -

~~~~~~~~===========~===== ------~~!~- ----~~~- ---~~~~- =======~= ========~= ======~;~i 
Uruguay----------------------- ------------ ------------ ---------- 75 23,000 306.67 Venezuela______________________ 56,996 1, 644,575 28.85 156 26,363 162.58 

TotaL----------------------- 66,133 1, 969,712 29.78 569 69,393 121.96 
1====1======1=== ===1======1===;== 

Europe: 
· Austria _______________ • _________ ------------ ------------ ----------

Belgium-Luxembourg _______ ,,, -139,965 16,579,867 118. 46 
Czechoslovaklac ________ c_c _____ -•---------- --------- __ , ----------
Frauce _________ • ___ c_c _______ "-- 4, 634 436,790 94.26 
Germany, West._~------------- 2, 442 108,457 44.41 
ltalh ___ ----------------------~- ________ : ___ ------- _____ ------- __ _ 
Net erlauds-------------------- 3, 776 _ 212,270 56.21 Switzerland ______ , _____________ ~ 11,085 429,418 - 38.74 
United Kingdom_______________ 810,591 60,991,614 75.24 

480 
422,002 

26 
9,293 

38,333 
64 

21,987 
385 

3,626 

52, 800 110. 00 
46, 810, 415 ' 110. 92 

5, 660 . 226. 40 
1, 173, 809 126. 31 
2, 750, 098 71. 74 

8, 806 1 ·.' 137. 59 
2, 696, 243 . 122. 63 

340, 049 883. 24 
536, 427 152. 13 

. TotaL-----------------------~ 
Asia: 

972, 493 78, 758, 416 ' 80. 99 496, 005 54, 374, 307 1Q9.60 

.. ceylon _________________________ -------••--- ------------ ----------. 14 1,058 75.5.7 
Hong Kong.____________________ 76 l, 662 21.87 4 419 104.78 
-India_-------------------------- --•-••------ ----•------- ---------- 1, 424 121, 254 85. 15 
IsraeL------------------------- - 2,556 51,011 19.96 145,950 13,169,447 90.23 

. ,ii{~~======================= ~~~~~~~~~~~ ~~~~~~!~~~ ~~~~~~~~ --~-~rit- ---c-:-:- ----i:~~ 
Total------------------------- 2, 721 60,339 22.18 148,553 13,396,090 90.18 

AMes: . 
British East Africa.------------ 74 740 10.00 ---------- ------------ ----------
Egypt __________________________ ------------ ------------ ---------- 77 6, 674. 86.68 
French Equatorlal Africa.______ 48,012 1, 242,420 25.88 ---------- ------------ -•--------Liberia_________________________ 35,536 1, 420, 676 39.98 15 4,130 275.33 
Southern British AMes _________ ------------ ------------ ---------- 1 487 487.00 
Union of South Africa_--------- 46, 436 2, 138, 993 46.06 47, 496 7, 898, 974 166. 31 

Total------------------~------ 1130,058 1 4, 802,829 1 36.93 47,589 7, 910,265 166.22 

Grand total------------------- 1 1, 176,832 186, 216, 172 1 73. 26 693, 142 75, 795, 826 109. 35 

1 Revised figure; Beigi!ln Congo revised to none • 

.t86221-~ 
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TABLE 3.-Diamo.nds' (exclusive of industrial diamonds) imported for consump· 
. • tion in the United States, 1956-57, by countries-Continued 

Rough or uncut Cut but unset 

Country Value Value 
Carats Carats 

Ave~ . .. · Total .1 Average 
-------~--'--1----1-----1-----'----------

Total 

1957 

North Americlli Canada •••••••••• ~. 
1======1=====1===== 

South Ameri(l!l: 
Argentina.-~---·····---~---···-
Brazu, _ -------------------··---
British Guiana.----·-"---·----
Surinam. __ ------·--··--·-·-~--_ 
Venezuela~_-----·----·--_---·"-

Total-----------------·-···-·-
--~--~~~~-1----

1====1=======1==== 
E;urope: 

Belgium-Luxembourg_--------- 130,646 13, 30!1;-054 101.86 
France .. -------··------~----·-- 21,052 . 846, 4!!3 40.21 
Germany, West--------------"· 588 18,498 31.46 
Hungaryc -•----·--------------- ------------ -~----·-"-·- ---------
Italy------~--~-----·-·--·------- --·--------- ------·----- ----------
Netherlands ..••••• ~------------ 4, 248 319,044 75.10 
(lwitzerland~-------------------- 917 27, 160 29Ai2 
United Kingdom_______________ 646,424 55,447,905 85.78 

Total.-----------~~----------- 803,875 69,967, 144 87.04 

As!S: 
Hong Kong _______ , _____________ --·--------- ------------ ----------

~!~::::::::::::::::=========== -~-------~~ -"----~~~~- ----~:::~-JsraeJ __________________________ c 3, 462 128, 664 37.16 

.Japan~---"·--"--"--------"------ 249 4, 148· 16.66 
Malaya_________________________ 300 43, 655 145.52 
ThaUand"-----·---------------- ------------ ------------ ----------

419 

9 
778 
236 

--------4-

1,i)27 

345,899 
6;228 

29,873 
105 
147 

22,686 
134 

3,275 

.~347 

3 
385 
147 

151,488 
1,297 __ .. _______ 

152 

$52,190 $t24.5ti 

615 68.33 
75,620 97.20 
24,011 101.74 

--------493' ----123~25 

100,739 98.09 

37,482,783 108.36 
987,074 158.49 

2,019,582 67.61 
3,500 33.33 

21,839 148.56 
2, 914,262 128.46 

107,905 805.26 
551; 728 168.47 

44,088;673 107.97 

274 91.33 
259,119 673.04 
12,519 85.16 

13,685,980 90.34 
115,713 89.22 

------------ ------8~44 1,283 
:TotaL;. ______________________ _ 

4,034 .178,717 . 44.63 153,472 14,074,888 91.71 

Africa: 
Belgian Congo__________________ 4, 150 13, 584 3. 27 ---------- -------·---- ----------
British East Africa _____________ ----·---------------------------~ 1 515 515.00 
French Equatorial Africa_______ 23,690 633,920 26.76 ---------- ------------ --------·-
French West Africa.___________ 2, 469 52,572 21.29 ---------- ----------·- ----------
Liberia.- •.• ------------·-----·-- 45, 496 1, 607, 795 35. 34 ---------- ------------ ----------
Southern British Africa _______ ,_ ----------•- -"--------"- ---------- 42 3, 250 77.38 
Union of South Africa.......... 40, 161 1, 700, 797 42.35 46,284 7, 063, 491 152.61 

TotaL _________ c_____________ 115,966 4, 008,668 34.57 46,327 7, 067,256 152.55 
Oceania: Australia __________________ ------------ ------------ ---------- 183 34,641 189.30 

Grand totaL__________________ 1, 002,696 77, 142,072 76.93 609, 775 65, 418, 387 I 107. 28 

t Owing to changes in tabulating procedures by the Bureau of the Census, data !mown to be not com· 
parable with years before 1954. 

WORLD REVIEW 
In a historical world review of diamond discoveries, production, and 

sales it was estimated that, in 1955, nearly 22 thousand workers were 
engaged in cutting and polishing diamonds. Belgium led in number 
of workers, with 10,700, followed by Germany, 4,000; Israel, 2,500; 
and the United States, 2,000. The remaining workers were in 11 
countries .. Rough diamonds sold by the Diamond Syndicate during 
1920-29, and the Central Selling Organization, 1930-56, were in
cluded. Sales in 1956 were nearly $210 million.7 

'Leeper; Sir Reginald, The Development of the Diamond Industry: Optima (1ohannesborg), Yol. 7, No. 
3, Septemoer 1957, pp. 125-129. 
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NORTI-:1 AMERICA 

Canada.-An increased quantity of jade was produced from the 
Fra2;er ·River deposits of British Columbia, Capad11, during 1957. 
These d,eposits were be~oming more iinportant as a S()urce of good 
gem material as deposits in the United'States and ..(tiafjka were being 
depleted, ... , . . ·. .. · 

Cuba.-The, diamond cutting and polishing ind1U1tryestablished 
during World War· II was reported almost noneXistent in 1957. 
Over 12,000 carats were exported to the United States from 11)47 to 
1950, inclusive; none was exported from 1951 to 1956.8 ' · 

Guatemala.-A study on jade and jade artifacts found w. Guate
mala gave the history .of use; nomenclature; geologic occurrence:; 
cJ:remical, l>.~ys~cal, and opt~cal properties.; and typ~s of jade an~ 
ot.p:er green mmerals used m meso-AmeriCan cultwes~9 After Jhe 
study was publis,hed .a jade deposit was found in pl~ce near .Mon:-
zartal, Guate:mala. ·. . . · > . · . . . . .. • . . . · . . . •· . 

Mexico,..:._The quaiity, quahtity, and location of agate, amethys't, 
apat~te, beryl;danburite, ·garnet., obsidian, opal, orthoclase, ~car>olite, 
topaz, and 'tourmali!le were reported. Many agate varieties, mclud
.ing iris, moss, . flame, .plume, an,d banded,.· were considereQ. :more 
valuable than other gem. materials found. · Aga,te was pro<iuced in 
large quantities.U1· · ·' · · • ·. ··' · · 

It was reported that ll.t "lost" N[exican jade deposit was traced to 
an area near Taxco, Guerrero.U ·· · · 

SOUTH. AMERJCA 

Surinaln.:-A diamond area neai Rosebel and Sabanpassie, known 
since 1880, was investigated by the Geologica:! and Mining Servic~: 
Diamond w:as found in ehiyhtl conglomerate deposits. Mirii,ng 
would depend on the adaptability of large-scale equipmen.t,l2, ' •• 

. Venezuela:-Over 19,000 carats'ofgem-qua:Iity diamonds.\V~J,s pro
duced in 1956, equivalent. to 20 percent of tota}diamond prod;u~t~on~ 
Only.· a .. s~all part .ras do:r;nestically .cut. and polish~d: . PeaJ;ls ·soli in 
domestic Jewelry came fro,;m loca:I sources but were only a sm!ill,plll'~ 
·of the total production. :.Most of the pearls produced were eJq)o:fMd.1~ 

. . ' ·.- . . . . . '. ' ,· .. ,, )_ 

·- 'i 
~SIA 

India.-A total of 360 tons of ore f:r'om 20 sampling shafts, stink at 
intersections of gridliries Z50 feet apart, in-the Panna diamond-mining 
area yielded '63 diamonds, equivalent~ 12.5 carats per 100 tons;' 

Iran • .-An estiinated 15,000 poUilas of ·turquois was' mined in 
Nishapur during 1956. · Production in 1957· was reported to be 30 
percent less in quantity but 15 percent more 'in value. · Sa:Ies to th.'e 
United States were about $2,400.14 

• U.S. :Embassy, Havana, Cuba, State Department Dispatch 412: Nov; 1!!, 1957, p. t. · . . . 
t FOShaj!, W. F., Mineralogical StudieS on Guatemallall. Jade: SmlthsoDlim Miscellaneaus Co!leetiOIIJI, 

vol. 135, No.5, Dec. 3, l91i7, 60 pp. . . . . · 
•• Barron" E; M:, Report on·Mexlcan Gem Minerals: UnpubUshed. . .. 
u Sclence Newsletter, vol. 711 No. 13, Mar. 30, 1957, p. 198. · 
u U~ S. ColiSulate, Paramarloo, Sorlnatn, State Department Dispatch' 116: Nov. 20, l957, p. 3. 
·u U, S. Embassy; CarAcas, Venezuela, State Department Dispatch 469: Jan. 7, 1958, pp. SIKO. 
u Bureau of Mines, Mineral Trade Notes,: Vol: 45,. No~: 41, De~ber 1957, pp. 2S-29. · 
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Israel.-Progress was reported by the Israel diamond-polishing 
industry, which anticipated exports valued at $31 million during 
'195~, compared with $24.5 million in 1956. According to spokesmen 
of the industry, employment rose to about, 3,000. The average 
"added value" of the diamond increased from 17 to 20 perce:ht.15 

18.pan.-'-The pearl industry overproduced in the spring during de
clining prices, cut production, increased exports, and stabilized prices 
in the last half of 1957. Production for the year was 45,469 pound:s-
4,134 pounds less than in 1956. Exports were 55,140 pounds valued 
at $14.3 :r:hillion.16 

U.S. S. R.-Diamond was discovered in an area of over 115 square 
miles near Y akutia. In an article describing the deposits, data were 
given on diamond properties and methods of prospecting, petrography, 
and :mineralogy of the kimberlite. The largest diamond found 
weighed32.5 carats; but in typical deposits, 70 to 90 percent of the 
diamonds were snialler than 1/10 carat. Because the stones were 
small, the field might be regarded principally as a source Of industrial 
diamondP 

The Y akutia discoveries also were smilmarized and references to 
Russian publications· describing the six separate diamond-b(laring 
areas were given. It was indicated that abotit 19 percent ·of the 
diamonds were good industrial stones and gem stones.18 · 

AFRICA 

Angola.-The Portuguese Government was formulating plans to 
develop a diamond-cutting·and polishing industry in Lisbon, utilizing 
diamond produced in Angola. Most of the Angola output was gem 
quality (60 percent), and was exported to the United Kingdom.19 

.Belgian Congo.-A decree effective August 1, 1957, was issued in
crea~ng. the base value of Kasai diamonds, but reducing the export 
tax. from 5 to 3 percent ad valorem. . . 

French West Africa.-On February 20, 1957, at Kerouane, French 
Guinea, an African cooperation, Bakima, was created for diamond 
exploitation in . the Famarodou area. This organization was estab
lished to protect the authorized miners and to help. stop the illegal 
production and sale of diamond. The history of the area and methods 
of mining were related.20 

Liberia.-Diamond exports in 1956 were over 1 million carats, 
more than 5 times the 1955 exports.21 

A second diamond rush was reported in the Suehn-Bopolo district, 
northeast of Bomi Hills, about 75 miles from Monrovia.22 

Rhodesia and Nyasaland, Federation of.-An emerald discovery 
near the Belingwe Native Reserve, Southern Rhodesia, was placed 
under Government control. Specimens were sent to the United States · 

"U.S. Embassy, Tel Aviv, Israel, State Department Dlspatdt 222: Oct. 15, 1P57, p. 3. 
"U .. S. Consulate, Nagoya, Japan, State Department Dispatch 43: Jan. 10, 1958, p. 1. 
17 Davidson, C. F., The Diamond Fields of Yakutia: Min. Mag. (London), vol. 47, No.6, Deoomher 

1957 dlp. 329-338. 
ts Moyar, A., The Diamond Industry In 1956-57, Vlaams Econqmlsch Verbond (AntwerP, Belgium), 

und.'lted: Pp. 72-76. 
,. U. S. Consulate, Luanda, Angola, State Department Dispatch 62: Nov. 26, 1957, pp. 1-2. 
JO U. 8. Consulate, Dakar, French West Africa, State Department Dispatch 241: Apr. 10, 1957, pp. 1-7. 
11 U. 8. Embassy, Monrovia, Liberia, State Department Dispatch 256: Apr. 10, 1957, pp. 2-3. 
aU. B. Embassy, Monrovia, Liberia, State Department Dispatch 206: Feb. 6, 1957, pp. IHI. 
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for appraisaL The value and extent of deposits were not known,23 

T~tnganyika.-In 1957 production from the Williamsqn and Ala
masi, Ltd., diamond mines exceeded that for 1956. Exports from the 
territory increased about 4 percent in weight and over 1 percent in 
value. Improvements made by Alamasi, Ltd., increased the output 
above the average of former years.24 John T. Williamson, principal 
owner of the Williamson Diamond, Ltd., mine died January 8, 1958.25 

Union of South Africa.-The Diamond Export Duty Act of 1957 
was approved and ad{)pted by th& Government. This act, consoli
dating the export duty acts of 1917, 1919, 1947, 1950, and 1956, 
which were wholly or partly repealed, regulated the export duty of 
rough and uncut diamonds from the Union of South Africa.26 · 

The DeBeers Consolidated Mines, on behalf of the Central Sales. 
Organization, reported sales of gem diamond in 1957 totaling nearly 
$148 million, the highest on record and about $6 million. over 1956.27 

H. F. Oppenheimer became chairman of the board of DeBeers 
Consolidated Mines, Ltd., on the death of his father, Sir Ernest 
Oppenheimer, on November 25, 1957.28 

OCEANIA 

Australia.-Recovery of an additional 100 tons of oystershell by 
Japanese "pearlers" outside the 10-mile zone was approved by the 
Australian Government. The number of. pearls recovered was not 
known. 

A quantity of cultured pearls- was produced by the Australian
Japanese-United States company described in the 1956 Gem Stones 
chapter.29 

TECHNOLOGY 

. Scheelite crystals 'Us inch in maximum dimensions were discovered 
in the Tyler Creek tungsten mine near Deer Creek, Calif. Crystals 
are rare, because most deposits contain only disseminated scheelite 
grains.80 

A series of articles was published on gem materials, listing the prop
erties that make them highly esteemed. Information on localities 
and facts about cutting and polishing were given.81 

The properties of natural and artificial gem stones and methods 
of distinguishing between them were described.32 

u Rhodesia and Nyasaland Newsletter (Salisbury), Value of Rhodesian Emerald Find St111 Unknown: 
Feb. 7, 1958, p. 3. 

u u. S. Consulate, Dares Salaam, Tanganyika, State Department Dispatch 157: Feb. 19, 1958, p. 4. 
,. Canadian Mining Joumal The Late John T. Williamson: Vol. 51, No. 550 February 1958, p. 120. 
II U.S. Embassy, Pretoria, Union of South Africa, State Department DispatCh 76: Sept. 3,1957, p.l. 
17 DeBeers Consolidated Mines, Ltd., Annual Report, 1957: p. 18. 
ts DeBeers Consolidated Mines, Ltd., Annual Report, 1957: pp. 7-9, 11. 
II U. S. Consulate, Perth, Anstralla, State Department Dispatch 3: Aug. 28, 1957, p. 4. 
at Callfornia State Division of Mines, Mineral Information Service, Scheellte-Crystal Discovery: Vol. 

10, No.5, May 1, 1957, pp. 6-7. 
11 Owens, G. S., Gems: Rocks and Minerals, vol. 32, Nos. 1-2, January-Febmary 1957, pp. 43-46; Report 

on Spinel: Nos. 7-8, Jnly'-August 1957, pp. 375-377; Beryl: Nos. 9-10, September-October 1957, pp. 469-472; 
Report on Chrysoheryl: Nos. 11-12, November-December 1957, pp. 582-585. 

Cole, Bill, Tourmaline: Rocks and Minerals, vol. 32, Nos. 1-2, Jauuary-Febmary 1957, pp. 47-48; Tur· 
quolse: Nos. 3-4, March-April 1957, pp. 146-147; Feldspar Gems: Nos. lHI May-June 1957, pp. 268-269; 
Quartz Gems (part I, The Crystalllne Forms): Nos. 7-8, July-August 1957, pp. 400-401; Quartz Gems (part 
ll The Crysptocrystalllne Forms): Nos. 9-10, September-October 1957, pp. 473-474. n Bias, L. [Characteristics of Natural and Synthetic Gems): Ion, vol.l6, No.l76, March 1956, pp.l47-152; 
Eng. Index Service No. 57-1879; Ind. Diamond Rev. Abs., vol. 17, No. 198, May 1957, p. B78. 
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A review of the gem-ston~ industry in California included mineralogy 
and geology; occurrences, locations of deposits, mining, utilization and 
treatment, ·markets, and a :I;>ibliography.33 · 

A method of forming emerald crystals under high temperature and 
pre$sure was given.34 

: ·Sapphires grown in aqueous solutions-a process similar to that 
used to grow quartz crystals-appeared free from strain. The crystals 
might be useful in manufacturing optical items. The process might be 
used to make synthetic rubies and star sapphires under controlled 
conditions. 35 . 

A synthetic gem-strontium titanate-was made: by the Verneuil 
process. It had an index of refraction higher than diamond and a 
hardness of 6 on the Mohs scale. 36 · · · 

Quality corundum crystals without strains· and with minimum 
brittleness were grown by the Verneuil process.37 

A report on gem stones and industrial crystals other than natliral 
discussed the inadequacies of the terminology used in the trade to 
describe the finished products.38 

Twelve mineral specimens were described, giving the synonyms, 
nomenclature, varieties, compositions, crystallography, physical and 
optical properties, tests, diagnoses, occurrence, and uses. Each min
eral was illustrated in color. These mineral specim~ns were listed in 
chronological order: Beryl, sphalerite, chrysocolla, garnierite, pitch-:
blende, chromite, quartz, corundum, fuller's earth, kyanite, pyrrhotite, 
and feldspar. 39 

A formula for calculating the weight of regular cuts of gem stones 
and pearls, particularly brilliant-cut diamonds, was given. Tables 
and graphs were included.40 • 

A new instrument, the refractoscope, to determine the density 
and/or the index of refraction of gem stones, was introduced to 
jewelers and gemmologists.41 

Laboratory methods to remove surface coatings from rough di
amonds by chemical means were investigated. Present methods 
require a window cut into the stone to determine its quality.42 

The color terminology and quality grades in diamond evaluation 
were discussed.43 

33 Wright, L.A., Gem Stones: Chap. In Min. Commodities of California, California Div. Mines, Bull. 
176, December 1957, pp. 205-214. 

,. Hurst, V. J., Mineralogical Notes: Georgia Mineral Newsletter, vol. 10, No. 3, Autumn 1957, p. 95. 
"Chemical Engineering News, vol. 35, No. 38, Sept. 23, 1957, p. 62. 
'"Pough R. H., Fabl)l!te: Jewelers' Circ.-Keystone, vol. 127, No.8, May 1957, pp. 78-83. 
"Ikomlkova, N. Yu., and Popova, A. A. [Preparation of Uniaxial Crystals of Synthetic Corundum); 

Doklady Akad. Nauk (S. S. S. R.), vol. 106, No.3, 1956, pp. 460-461; Ceram. Abs., vol. 40, No.7, July 1957, 
column 172i. 

"Pough, F; H., Reconstruction, Synthesis, Culture'{)r-What?: Jewelers' Circ.-Keystone, vol. 127, No. 
10, July 1957, pp. 69-70, 87; No. 11, August 1957, pp. 160, 162, 188, 190; No. 12, September 1957, pp. 94, 96, 
98, 114, 153; vol. 128, No.1, October 1957, pp. 126, 128, 193-195. 

"Mine and Quarry Engineering (London), Mineral Specimens No. 40-51: Vol. 23, No.1, January 1957, 
pp. 14-15; No.2, February 1957, pp. 58-59; No.3, March 1957, pp. 102-103; No.4, April 1957, pp. 144-145; 
No. 5, May 1957, pp. 190-191; No. 6, June 1957, pp. 238-239; No. 7, July 1957, pp. 288-289; No.8, August 
1957, pp. 334-335; No.9, September 1957, pp. 38()-381; No. 10, October 1957, pp. 428-429; No. 11, November 
1957, pp. 472-473; No. 12, December 1957, pp. 516-517. 

"Schiebel W. [Formula for Calculating the Weight of Regular Cuts of Gemstones and Pearls, Particu· 
larly of the Brilliant Cut Diamond): Deutsch. Gesell. Edelstelnkunde Ztschr., No. 18, Winter 1956-57, 
pp. 16-22; Ind. Diamond Rev. Abs., vol. 17, No. 196, March 1957, p. B53. 

"Pough, F. H., Refractoscope: Jewelers' Circ.-Keystone, vol. 127, No.9, June 1957dlP. 62, 64, 66, 111. 
" International Cooperation Administration, Monthly Report, Bureau of Mines Metallurgist, Rio de 

Janeiro, Brazil, July 1957: July 31, 1957, 2-page airgram. 
"Klippel, Robert, Modern Diamond Assorting: Jewelers' Circ.-Keystone, vol. 127, No. 11, August 1957, 

pp. 152,154, 156, 158; No. 12, September 1957, pp. 90, 92, 123. 
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The properties of certain natural and synthetic colorless gem stones 
were described.44 · 

Methods of determining the difference between true jade and 
artificially colored jade were given.45 

Patents, suitable for use in lapidary processes, were obtained on a 
diamond bandsaw,46 a diamond-filled-paste applicator,47 an automatic 
feeder for cooling lapidary grinding tools,48 a machine for grinding 
gem diamonds to selected shapes/9 and an apparatus for cutting and 
polishing gemfacets.50 

Patents were also issued on a process of bonding diamond powder 
on a tool grinding face,51 and a method of producing blue-white 
boules, which have gemlike properties.52 

u Pough, F. H., Colorless Stones: Jewelers' Clrc.-Keystone, vol. 128, No.2, November 1957, pp. 100,102, 
112-114. 

•• Wong, Edward, Be Sure It's Really Fine Jade: Jewelers' Clrc.-Keystone, vol. 128, No. 3, December 
1957 !..pp. 70, 84. . . 

.. Barron, J. H., Diamond Bandsaw: U.S. Patent 2,784,536, Mar. 12, 1957. 
47 Booth, S. M., Applicator for Applying a Diamond-Filled Paste to a Working Surface: U. S. Patent 

2,771!,851, Jan. 1, 1957. 
" LOOOY, J ., Jr., Control Means for Cooling of Dressing Diamond or the Like: U. S. Patent 2,781,035, Feb. 

12, 1957. 
"Salzer, A., Automatic Diamond Cutting and Polishing Device: U.S. Patent 2,829,472, Apr. 8, 1958. 
M Collar, L. H.; Machine for Grinding and Polishing Gem Facets: U. S. Patent 2,779,138, Jan. 29, 1957. 
II Keeleric, G. F. Process for Making Abrasive Article: U. S. Patent 2,785,060, Mar. 12, 1957. 
n Merker, Leon (assigned to National Lead Co.), Synthetic Rutile Composition: U. 8. Patent 2,801,182, 

July 30, 1957. 





Gem Stones 
By John W. Hartwell 1 and :Betty Ann Brett 2 

• 
HE ESTIMATED VALUE of gem material produced in the 
United States in 1958 exceeded $1 million for the first time. 
Material collected was nearly 1 million pounds. 

The Federal Trade .Commission suggested that the descriptive 
tel'lilS-;"-Cul~ured, man-made, and created-by-man~ould not be used 
as designations forlaboratory-produced emeralds, sapphires, or other 
gem stones. It was suggested that they be called synthetic, imitation, 
simulated, or some word of like maaning to distmguish them from 
natural stones. · 

DOMESTIC PRODUCTION 

Forty-one States reported production compared with 32 in 1957. 
Oregon was the leading producing State with an estimated $200,000, 
th~ same as in ~957. Ten Sta~es---Uregon, California__, Texas, Nevada, 
AriZona Washington, Wyoll\lng, Utah, Colorado, and Montana-pro-
duced s7 percent of the total value. Increased production was re
ported for 19 States; decreased production, for 3 States. 

Gem materials were found in about· 200 new localities mostly in 
~astern S~ates. The princi~al varieties of ~m material produced 
m . decreasmg order, by we1ght, were petrified wood, agate, rose 
quartz, quartz crystal, obsidian, and jade. In decreasin~ order, by 
value, the principal varieties were turquois, agate, petrified wood, 
jade, and quartz crystal. _ 

Agate.-Agate produced was valued at $50,000, a 60-percent drop 
from 1957. Only 39 tons of this material was collected, com
pared with 200 ~ons in 1957. The prim;ipal. States, .in d~creasing 
order of production, were Oregon, New Mexico, Cahforma, Wyo
ming, and Texas. The value of production in Oregon was about the 
same as in 1957; that in New Mexico was about half the 1957 value. 

Diamond.-Production of diamond in Arkansas was reported at 
475 carats, valued at over $5,000. Hundreds of individuals paid fees 
for the privilege of searching for the gems on privately owned 
diamond deposits in Pike County. 

Three_ diamonds, smoky in color, were recovered from a mud pi:pe 
in Pershing County, Nev., and a claim was filed on the depOSit. 
Diamond also was discovered 155 feet underwound by the Jersey 
Quarry Co. in an unidentified locality in lllmois. The diamonds 
from Illinois were reported to be too smill for gems. 

• Commodl1:7 spec:tallst. 
• Statistical clerk. 

467 
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J'ade.-J ade production was valued at $60,000, a 20-percent increase 
compared with 1957. Alaska was the principal producing State, 
followed by Wyoming, California, and Colorado. 

Jade was found in its place of formation in Fremont County, Nev. 
All jade previously recovered in this area was from alluvial deposits. 

In California, good-quality jade was recovered from a deposit 
under 36 feet of water off the coast at San Simeon by skin divers. 
Jade also was produced in Arizona and Nevada. 

A new lapidary shop was built at the Shungnak Jade Project 
School, Shungnak, Alaska, and a portable diamond drill was ob
tained to core jade boulders as an aid in the search for gem-grade 
material. A shortage of gem-quality jade prompted intensified pros
pecting. 

Petrified Wood.-Over 110 tons of petrified wood was produced, 
about equal to the 1957 quantity. Estimated value of production 
was about $50 000, principally from Arizona, Utah, Wyoming, Ore
gon, and California. Navajo County, Ariz., was the main producing 
area, with a value estimated at $12,000. · 

Turquois.-Arizona was the leading producing State, with 80,000 
pounds, but because the turquois was low grade its value was only 
$16,000. Nevada produced only 1,500 pounds but led in value of 
production with $30,000. Colorado production was 350 pounds, 
valued at $16,000. New Mexico production was about 5,000 pounds, 
valued at $5,000. 

Miscellaneous Gem Material.-Rose quartz production in South Da
kota was 35 tons, valued at $5,000. A small output also was reported 
from Maine. 

A vein of noncrystalline smoky quartz ranging from light brown 
to deep black, was discovered in Jasper County, Ga. Excellent gems 
were cut from unflawed pieces.3 

Precious opal produced in Nevada was valued at less than $2,000, 
compared with $52,000 in 1957. 

Obsidian (26,000 pounds) valued at $7,000 was about 2% times 
the quantity estimated for 1957. Obsidian was used principally in 
tumbling machines for making baroque gems. 

Quartz crystal ( 52,000 pounds), valued at $23,000, came principally 
from Garland and Montgomery Counties, Ark. Other producing 
States were California, Utah, and Pennsylvania. 

Feldspar gem-stone production totaled 9,000 pounds, valued at 
$5,000. The principal producing States were South Dakota, Vir
ginia, Pennsylvania, and Colorado. 

About 1,800 pounds of beryl specimens, valued at $1,500 was pro
duced in Mohave County, Ariz. 

Copper mineral specimens totaling 6,800 pounds valued at $11,000 
were produced in Arizona. Of this total, 1,300 pounds was chryso
colla, valued at about $3,800. 

The quantity and value of some other gem stones produced were: 
Fluorite, 5,000 pounds, $1,400; onyx, 15,000 pounds, $5,POO; rhodonite, 
10,000 pounds, $3,000; and tourmaline, 2,000 pounds, ;p8,000. 

• Gleason, F. E., Smoky Quartz in Georgia: Georgia Mineral Newsletter, vol. 11, No. 4, 
Winter 1958, pp. 132-133. 
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TABLE I.-Estimated produotton of gem atones in the U'nlted States, in thousand 

dollars 

Alaska---------------------------
Arizona.------------------------
Arkansas-------------------------Oallfornia _______________________ _ 
Oolorado. _______________________ _ 

Oonnecticut---------------------
ldaho. --------------------------Dllnols.-------------------------
Malne.---------------------------Maryland •••••••••••••••••• _____ _ 
Mont&na..-----------------------
Nebraska. ----------------------
Nevada._------------------------

1957 1958 

(1) 
$75 

(') 
100 
35 

(I) li 

2 

~~ 
3li 
2 

100 

(1) 

~ 
150 
38 
3 
5 

1.3 
5 

1.5 
3li 
2 

1957 1958 

New York.·---------------------- 5 
North Oarollna •••• --------------- (') 
Oregon.-------------------------- 200 
Pennsylvania •••••••.. ------------ (I) 
South Dakota-------------------- 15 
Texas---------------------------- 100 
Utah •. --------------------------- 12 
Vermont---------------------------------VIrglnla __________________________ --------

Washington ••••••• --------------- 75 Wyoming________________________ 55 
Other States •-------------------- 36 

8 
1.3 
200 

2 
16 

100 
40 
1 
3 

75 
52 
21 

New Hampshlre. ----------------

~= ~xko:.:::::::::::::::::::: ~ 
100 

5 
4 

28 

TotaL------------------"-- 882 1, 006 

30 

'Included with "Other States." 
I Less than $k,_OOO value with "Other States" lnclnde: Florida (1957), Georgia (1957-58), Iowa (1957-58)1 

Kansas (1958), A.elltucky (1958), Massachusetts (1958), Michigan (1957-58), Minnesota (1957-58), Mlssoun 
(1957-58), North Dakota (1957-58), Ohio (1958), Oklahoma (1958), South. Oarollna (1958), Tennessee (1958), 
and West Vlrglnla (1958). 

CONSUMPTION 

Sales of lapidary equipment and supplies, gem materials (excluding 
diamonq), and nnneral specimens shghtly exceeded 1957 sales, with 
an estimated $5.5 million. Synthetic and imitation gem-stone sales 
from domestic and foreign suppliers were estimated at $11 million. 
Purchases of natural gem materials, exclusive of diamond, were re
ported to be about $15 million. 

The apparent consumption (domestic production plus imports 
minus exports) of gem stones was over $151 million compared with 
$142 milliOn in 1957. 

PRICES 

Retail prices for some natural gem stones, cut and polished in for
eign countries, in 1957-58 were as follows: 

Rtmge of JJrioea 
Variety, size or color: per carat, iloRar• 

Alexandrite (1-2 carats>-------------------------- 5-15 
Alexandrite (5-20 carats>------------------------- Up to 200 
Alexandrite (cats-eye, 5-6 carats>------------------ Up to 100 
Chrysoberyl (1 carat>------------------------------ 20-25 
Gamet (demantold, 1-2 carats>--------------------- Up to 100 
Peridot (up to 6 carats>---------------------------- 1-2 
Peridot (100 and over>---------------------------- 8-18 
Ruby (2 carats and over>--------------------------- 2,500 up 
Ruby (% carat and under)------------------------ 2-5 
Ruby (star, all sizes)----------------------------- Up to 1,500 
Sapphire (golden)-------------------------------- 10-25 
Spinel (ruby>------------------------------------- Up to 100 
Spinel (purple, pink, blue>-------------------------- Up to 10 
Tourmaline (purple, pink, ruby)-------------------- Up to 15 
Ton~ (green)-------------------------------- 5-10 z~ (pale blue) ________________________________ 1-2 

2arcon (deep blue)--------------------------------- 8-10 
Zircon (white)------------------------------------- 4-7 

SoUllCIII: Jewelers' Clrcular-Ke;vstone, vol. 128, No. 7..1 April 1958l..pp. 104, 110, 1112, 114-
117; No. 8, Ma;v 19118, pp. 68, 70, 76; No. 9, J'une 19o8, pp. 58, 6u, 62. 



470 MINERALS YEARBOOK, 1958 

Wholesale prices paid per carat for rongh anq uneut alex:andrite 
'ranged from $300 to $500 for Ceylo'Jl stones and up to $500 for the 
Siberian variety. Sapphires of the alexandrite -yariet;y, fr:om Ceylon, 
cost about $50 per carat wholesale. 

FOREIGN TRADE 4 

Imports of gem stones decreased nearly 2 percent in value from 
1957. Gem diamonds supplied 85 percent of total imports, the same 
as in 1957. Precious stone imports from the Federation of Rhodesia 
and Nyasa.land were reported for the first time and were valued at 
$141,000. 

Decreases in the value of cut but not set imported gem stones were 
reported for synthetic gems (51 percent), emeralds (31 percent), and 
rubies and sapphires (10 percent). Increases were noted in natural 
pe. arls (24 percent), rough or uncut precious stones (excluding dia
mond) (22 percent), and cultured pearls (9 percent). 

WORLD ,REVIEW 

World diamond production increased 2.7 million carats over 1957. 
Of the world total, 18 percent was of gem quality. Sales of gem dia
mond in 1958 were 5.2 million carats valued at about $140 million 
compared with 5.5 million carats valued at $148 million in 1957. 

TA»LE 1.-:Preciou• and semiprecious stones (exclusive of industrial diamonds) 
imported tor consumption in the U;u.ited States 

[Bill'~au of the Census] 

1957 1968 

Item 
Carats Value Carats Value 

(thousand) (thousand) 

Diamonds: 
Rough or uncut (suitable for cutting Into gem 

stones), duty-free_------------------------------- 1 997, 162 
Cut but unset, suitable for jewelry, dutiable.------ 609,775 

Emeralds: Cut but not set, dutiable___________________ 37,245 
Pearls and parts, not strung or set, dutiable: Nat uraL ____ ._. ____ •. ____ ----- _________ • ___ • ______ •• _________ • _ 

Cultured or cultivated._------------------------··· ··--------·-
Other precious and semiprecious stones: 

Rough or uncut, duty-free.··-··--····------------- --·-···-·--
Cut but not set, dutiable.-··-··--·····--·-----·--···-·--·---·
Imitation, except opaque, dutiable: 

Not cut or faceted.---········-·-·--·----·------ --·-··---·-
Cut or faceted: 

Synthetic ••••••••••••• -••••••. -·--· __ -·--· __ ---- -·--··
Other_··-··········--·-···--·-_----···---·- ····----···· 

1. $77,170 
65,418 
'1,595 

480 
'9, 509 

'630 
'3, 164 

1, 129,297 
718,422 
38,848 

'60 --··-------· 

• 464 ------------
1. 10,125 ------------

Imitation, opaque, Including lnaitatlon pearls, 
dutiable.·····-··········-··----------·-··--·-··- -···----·--- '23 --------·---

Marcasltes, dutiable: Real and imitation •••.•••••• -·-·----··-- '26 ----------·· 

$72,430 
68,065 
1,100 

597 
10,347 

717 
2,904 

65 

228 
9,311 

17 
26 

I-------I-------1-------I------
TotaL •••••••••••••••••••.•••••••.•..••••..••.••• ------------ 1 • 168,664 165,807 

1 Revised figure. 
• Data known to be not comparable with 1958. 

• Figures on Imports and exports compiled by Mae B. Price and Elsie D. Jac]>son, Divi
sion of Foreign Activities, Bureau of Mines, from records of the U.S. Department of Com
merce, Bureau of the Census. 
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Countries reporting increases in produetion were: Tanganyika, 28 
percen~; Belgian Congo, 'I percen~; and GJ:~ana, 7 percent. .All other 
countries reported )ower production than 111 1957. 

TABLE 3.-Dlam,onda (exclusive of industrlal ctlamonds) IJiiported for bcm:sump-
. tion in the United states, by .countries 

Country 

(Bureau of the Census] 

1957 1958 

Rough or uncut Cut but unset Rough or uncut Cut but llliSet 

Carats 
Value 
(thou· 
sand) 

Value 
Carats (thou- Carats 

saild) 

Value Value 
(thou- Carats (thou
Saild) sand) 

--------1,--------------,--·1---1---
No:rth America': Cllnada •••••• 5,850 $568 419 $52 8;085 $885 1,lll8 $103 

SouU! America~ 
= = ====- = == 

i~~~::::::::::::::: 147 3 9 (1) 290 1 J~ 12 
3,426 135 778 76 0,631 295 17 

British Gu:!ana ••••.•••••• 4, 782 136 236 24 6,?39 210 to 6 
Surinam ••••••••••••..•••. 2,726 88 -·----~.- ···t·r·· 27 1 ----··40-Venezuela ••.••.•••.•.•••. 61,890 2,058 39,to5 1,114 4 

~ -·-·------·----~ 
Total .•...•••••••••••••• 72,971 2,420 1,027 100 52,092 1,627 317 39 

---= --- - ====== ==== = ]jlurope: 
Austtla.~----------------- .•••••••• ------·--- .•••••••• -------- ---------- -------- 6! 9 
Belgium-Luxembourg.... 130, 646 13,308 345, 899 37, 483 192,980 12,831 455, 267 40, 740 
France................... 21,052 846 6,228 987 11,267 424 7,386 898 
Gern1any, West.......... 588 18 29,873 2,020 784 19 35,323 2,442 
Hungary--···········---- ••••••.•• -------··• 105 4 •••.•••••• ----·--- --------- ••.••.•• 
Italy ..••••••..••••••..••. ------------------- 147 22 ---------- ••••••.. 119 60 
Netherlands.............. 4, 248 319 22,686 2, 914 8, 252 983 24,046 2, 927 
Switzerlaild .......... c... 917 ZT 1U 108 ----·-··· -----·-- 279 100 
Unlted:K:Ingdol:tl ••••..••• •646,890 1 1i5,807 3,275 652 646.111'1' 50,448 6,543 1,447 

TOtal.--~-~: •••.••••..•• 2804,341 • 70,025 408,347 44,000 859,360 64,705 529,025 48,623 
' ' ====-===== . ==== ======== 

Asla: 
Ceylon .••••.•.••.•...•.•. --------- ••.••••••• --------- ••.••••.••.•••••.• -------- 142 21 
Houg Kong.................................. 3 (') ---------- •••••••. 207 15 
India..................... 23 2 385 259 ---------- -------- 57 4 
Iran ••••••••.•••••••..•••• --------- --·------- 147 13 ---------- -------- --------- --------
IsraeL................... 3, 462 129 151, 488 13, 686 7, 088 146 150,438 12, 769 

~t':Oil::::~==:::::::::: ··---~~- ·-------~- ·--~:~:. ----~~~- ---·i;200· c •••• oo. -----~- ··----~ 
Malaya; Ftderation of.. •. } 300 44 ---------· -------- ••••••••• •••••••• 
Slrigapore, Colony of..... --------- -------- 200 42 ••••••••••••••••• 
Thailand. •••••••••••.•••• ---·--··· •••••••••• 152 1 --------·· •••••••• -········ •••••••• -----· -----------------~-

Total................... 4, 034 179 1.'i3, 472 14,075 8, 628 248 151,152 12,831 
===_...:__=----...:....=~ 

Africa: 
Belglan Congo............ 4,150 14 --------- •••..••. 5, 025 30 ••••••••••••••••• 
BritiSh East Africa .•....• --------- ---------- 1 (1) 479 16 ..••••••.•••••••• 
Frenoh Equatorial Africa. 23,690 634 •••.•.••• .••.•••• 6, 521 224 -•······· •••••••• 
French West Africa...... 2,4611 52 --------- -------- 3,686 92 .•••••••. --------
Ghana .••••••••••••••••••• --------- ---------- --------- -------- 72,951 553 •••••••..•••••••• 
Liberia •••••••.•••••.•••• - 45,496 1, 608 •••••.••. -·-·---- 22,989 805 4 (1) 
Southern BritiSh Africa .. --------- ---------- 42 3 ---------- ••••••.. --------- •••••••• 
UnionofSouthAfrlca ...• '34,161 '1,67U 46,284 7,063 88,815 3,191 36,546 6,469 
Western Portuguese 

Africa............................................ ••••.••• 666 55 ••••••••.•••••••• --------------------------
T{Ital ••••••••••••••••••. •1og, 966 2 3, 978 46,327 7,066 201,132 4, 965 36,550 6, 469 

Oceania: Australia ••••..••••.••••••..• ····------ 183 35 --------·· •••••••••••••••.••••••••• 
:::::::::::z=:= ====== = =. 

Grand totaL ••••••.•••• •997,162 "'77,170 609, 7'15 55,418 1,129,297 '72,430 718,422 68,065 

I Less thail $1,000. 
2 Revised llgure. 
• Data Jtnown to be not comparable with 1958. 
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NORTH AMERICA 

Canada.-Upstream gravels near Princeton district, British Colum
bia, yielded seven or eight minute diamonds. The area was staked, 
and further prospecting and sampling were anticipated.5 

An article on industrial minerals in Canada contained a section on 
the occurrence of gem stones and mineral crystals. Some information 
was given on the size of the Canadian gem-stone industry.6 

SOUTH AMERICA 

Brazil.-In 1957 the National Department of Mineral Production 
authorized rough -diamond exports of over 7,800 carats valued at nearly 
$250,000 and over 55,600 carats of cut semiprecious gems valued at 
about $5,500.7 

British Guiana.-Exports of diamond in 1958 were 31,000 carats 
valued at $1,'394,000 or over $42 per carat, compared with 29,000 carats 
in 1957. The 1958 production of diamond reversed a decreasing trend 
apparent since 1955.8 

A new diamond-cutting plant was established, costing $20,000.9 

:Paraguay.-N o gem stones were produced, but probable locations 
were discussed in a report.10 

Venezuela.-Nearly 14,500 carats of gem-quality diamonds were pro
duced compared with about 24,800 carats in 1957.11 

EUROPE 

Belgium.-The demand for gem diamond lessened throughout the 
world, especially in the United States, Belgium's principal buyer. 

Imports of cuttable gem diamonds decreased 20 percent by weight 
compared with 1957, and imports of polished gems were 37 percent 
less. Exports were 7 percent less. 

Purchasers in the United States bought 79 percent by weight of all 
uncut gem diamonds sold and 50 percent of the polished gems.12 

:Portugal.-The Government established a diamond-cutting corpora
tion, Sociedade Portuguesa de Lapidocao de Diamantes in Lisbon. 
This company will process stones produced in Angola, formerly ex
ported to the United Kingdom, and will purchase additional stones 
from London diamond interests.18 

United Kingdom.-Gem-diamond sales of the Central Selling Organi
zation in London were $138.4 million, 6.4 percent below 1957 sales. a 

6 Canadian Mining Journal, Royal Canadian Venturers: Vol. 79, No. 9, September 1958, 
p. 154. 

8 Western Miner and Oil Review (Vancouver, B.C.), The Search for Industrial Minerals 
In Canada: Vol. 31, No. 6, June 1958, pp. 36-37. 

• l:!.S. Embassy, Rio de Janeiro, Brazil, State Department Dispatch 332: Sept. 23, 1958, 
p. 2. 

8 U.S. Consulate, Georgetown, British Guiana, State Department Dispatch 150: Mar 13 
1959. p. 30. • • 

• Mining Journal (London).: Vol. 251, No. 6426, Oct. 17, 1958, p. 421. 
10 Eckel, E. B., Geology and Mineral Resources of Paraguay, A Reconnaissance: Geol. 

Sun-ey Prof. Paper 327, 1959, p. 83. 
11 {_J.S. Embassy, Caracas, yenezuela, State Department Dispatch 856: May 14, 1958, p. 

1 ; Dispatch 962 : Apr. 29, 19n9. Encl. 1, p. 2. 
1ll Bureau of Mines, Mineral Trade Notes: Vol. 48, No. 6, June 1959. pp. 30-32. 
13 U.S. Embassy, Lisbon, Portugal, State Department Dispatch 337: J'an. 2, 1958 p 1 
"Jewelers' Circular-Keystone, vol. 129, No. 5, February 1959, p. 142. ' · • 
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ASIA 

Afghanistan.~Lapis lazuli production totaled over 1.5 short tons. 
The value of the uncut material was $41 to $45 per pound and the 
cut and polished gems were valued at $59 to $136 per pound.15 

India.-The production of emeralds in 1957 totaled 338,000 carats, 
compared with 474,000 carats in 1956. Diamond production was 790 
carats in 1957 and 1,535 in 1958.16 

Israel.-Diamond exports from Israel were US$32. 7 million in 
1957, and US$32 million in 1958. It was estimated they would reach 
US$35 million during the 1959-60 period.11 

J'apan.-Pearl standards were raised to reduce the number of in~ 
ferior grade pearls exported. Members of the Pan-Japan Pearl Cul
tivators Cooperation warned all pearl producers to avoid buying or 
selling cultured pearls produced by using a nucleus of synthetic ma.
terial. The difficulty of drilling such peltl'ls without breaking ca.used 
a damaging effect upon the cultured peltl'l export trade.18 

The Uruted States was the biggest mltl'ket for cultured peltl'ls, 
taking about 70 percent of exports. The remainder was exported to 
Europe. Exports of over 54,000 pounds .of cultured peltl'ls to the 
United Sta.tes was expected in 1958.19 · ... 

Thailand. -Only 11 sma.ll quanity of gem stones origina.te in Tha.ila.nd. 
Imports in 1956 were over 13 million carats, of which 12 million.was 
synthetic stones. Most of the imported gems were cut, polished, and 
sold locally. Gem-stone exports were over 1 million camts, princi
pally synthetic gems, zircons, a.nd sapphires. 20 

U.S.S.R.-A 7-year plan was drafted for the development of the 
Y akutia diamond industry in the U.S.S.R. It was e;xpected that the 
home demand for gem dia.monds would be met under this pla.n. 21 Dur~ 
ing exploitation of the Y akutia diamond deposits, gem-quality chryso- · · 
lites were found.22 · 

AFRICA 

Basutoland.-Diamond WitS discovered in a. kimberlite pipe in the 
Makhotlong area. Only small gem and industrial diamonds were 
recovered. 23 

French Guinea.-A short history was written on the occurrence a.nd 
production of diamond in French Guinea. Most gem diamonds found 
were of poor quality. Production was 250,000 carats.2' 

:us U.S. EmballllY, Kabul, Afghanistan, State Department Dispatch 466 : May 23, 1959, 
Encl. 11, p. 1. 

te Bureau of Mines, Mineral Trade Notes: VoL 47, No. 2, August 1958, p. 24. 
U.S. Embassy, New Delhi, IndJla, State Department Dispatch 1237: Apr. 23, 1,91)8, p. 1. 
""U.S. Embassy,_Tel Aviv.l. Israeli State Department Dispatch 533:. Feb. 26..z._1959, p. 10. 
u J'apan Trade Hulletln, ;:synthet c Nuclei Attacked by Pearl Cultivators:' .NO. 219, Dec. 

1, 1958, p. 4. 
"'J'ewelers' Circular-Keystone, Japan Expects a Big Boost in Pearl Exports This Year: 

Vol. 129, No.5, February 1959, p. 140. 
• Bureau of Mines, Mineral Trade Notes: Vol. 460No. 6, June 1958, pp. 37-38. 
AMining Journal (London), vol. 251, No. 6428, ct. 31, 1958 p. 478. 
n Ilin, I. V., Kur;vleva, N, A., Popugayeva, L.A., and Clgal, Ya. B. [Chrysolites From the 

Kimberlite Tubular Columns of Yakutlya as Precious Stones for Jewelry Industry]: 
Razvedka; Okhrana Nedr., No. 2, 1958, pp. 8-9; Library of Congress Ref. Card 132, Jan. 
17. 1958. 

!aMine and Quarry Engineering (London), New Diamondfl.eld: Vol. 2', No. 8, August 
1958. p. 343. 

"'Moyal. Maurice, Guinea's Mineral Wealth: Min. Mag. (London), vol. 252, No. 6446, 
Mar. 6, 19119, p. 255. 
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Liberia.-Diamond mining was established on a small scale by the 
Liberian Government in 1936. Real interest in diamond mining began 
in 1953, and in early 1957, 30,000 people were prospecting and mimng 
around the Lo:fa River. Because o£ the disorder o£ the diamond rush 
and the loss o£ manpower £or other activities the Government closed 
the diamond fields in April 1957. In July 1958 they were reopened 
to prospectors on a controlled basis, except £or an area near the Lo£a 
River which was withheld £or future large-scale mining by conces
sionaires. By late 1958 more than 1,300 prospecting licenses and 400 
mining licenses had been issued. Foreigners were excluded £rom 
mining or prospecting, except in concessions. No thorough geologic 
snrvey o£ the diamond field was made. Diamond production was 
difficult to estimate because o£ the great number o£ diamonds smuggled 
into Liberia from nearby countries. Illicit imports into Liberia were 
thought to be valued at $10 million in 1956 and $5 million in 1957. 
The reduction in 1957 was attributed to stricter export controls in 
Sierra Leone. 25 

. Exports of diamond in 1957 were 800,000 carats valued a~ $1.5 mil
hon, but only 20,000 carats valued at $200,000 was gem quahty.26 

Rhodesia and Nyasaland, Federation of.-Samples o£ the emeralds 
found near the Belingwe Native Reserve, known as the Sandawana 
emeralds, were sent to the United States £or valuation. The initial 
shipment weighed 1.27 ounces and produced 40 cut stones weighing 
6.54 carats valued at $375. The second parcel, weighing 5.6 ounces, 
produced 200 carats of cut gems valued at about $6,000. Many other 
gem materials, including diamond, chrysoberyl, amethyst, and rose 
quartz, have been found in Southern Rhodesia.27 

A second emerald discovery was reported near the initial Belingwe 
find: The emeralds in this deposit were o£ lower quality.28 

South-West Africa.-Production and exports o£ gem stones in 1958 
was reported as follows: 29 

TABLE 4.-Production and exports of gem stones, South-West Africa 

Exports 
Production 

Quantity Value 

Diamond'-------------------------------------------------------------- 640,752 carats______ $32,'100. 000 
Amethyst (20.84 tons)--------------------------------------------------- 14.67 tons.-------- 7, 400 
Rose quartz (2 tons>----------------------------------------------------- 1.28 tons__________ 616 
Tiger's eye '---------- -------- ____ --------------------------------------- 1 ton ______ -------- 560 
Tourmaline (10,700 grams).--------------------------------------------- 1,000 grams.______ 420 

J Data not available . 

.., U.S. Embassy, Monrovia, Liberia, State Department Dispatch 180: Jan. 6, 1959, 
pp. 16-17. 

20 Mining Journal (London), Liberia's Diamond Laws: Vol. 251, No. 6429, Nov. 7, 1958, 
p. 506. 

'"Jason, Lewis, Valuing Gems Stones Found in Rhodesia: Rhodesian Min. Eng. (Salis
bury), vol. 23, No. 8, Au~st 1958, p. 38. 

28 Bureau of Mines, Mmeral Trade Notes: Vol. 47, No. 6, December 1958, p. 35. 
*'U.S. Consulate, Johannesburg, South-West Africa, State Department Dispatch 245: 

Mar. 3, 1959, p. 2. 
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Tanganyika.-The De Beers Consolidated Mines, Ltd., and the Tan" 
ganyika Government became equal owners in the Williamson Dia" 
mond, Ltd., mine at Mwadui under terms of an agreement signed 
August 13, 1958.80 

·Diamond production from the Williamson mine was 515,762 carats 
valued at over $12 million, an alltime high and an inc~ of 143,160 
carats over 1957 production. The recently constructed treatment 
plant of the Willramson Diamond, Ltd., operated at full capacity 
during the year.31 

A mining claim acquired by Tanganyika Corundum, Corp., Ltd., 
in 1958 contained ruby of near precious quality and corundum associ
ated with zoisite as an apple-green rock suitable for art objects. Early 
production was anticipated.32 

The De Beers Consolidated Mines, Ltd., 71st Annual Report, 1958, 
included a statement by the chairman of the board that the most 
important development during 1958 was the purchase jointly with 
the Government of Tanganyika of the entire share capital of the 
Williamson Diamond, Ltd. For 50 percent interest about $7.1 mil~ 
lion was paid and in addition a loan of nearly $3.7 million was made 
to the Tanganyika Government to assist them in financing their share 
of the business. This loan is repayable out of dividends received by 
the Government on its shareholding in Williamson Diamonds. . 

The financing of the sale of the Williamson mine was unusual in 
that it was based indirectly on an issue o:f Anglo American Corpora
tion of South .Africa, Ltd., bonds that were offered by the Deutsche 
Bank .Aktiengesellschaft of Frankfurt, West Germany, for sale· to 
the public in Germany. The capital thus raised was used to support 
a loan by the .Anglo .American Corporation to De Beers Consolidated 
Mines; Ltd. Details of the transaction were presented in a joint 
announcement by the Directors of De Beers and the .Anglo .American 
companies issued September 3, 1958. 

Union of South Africa.-.A new $4 million diamond treatment and 
recovery plant at the De Beers mine at Kimberley was opened by 
H. 'F~ Oppenheimer, chairman of De Beers Consolidated Mines, Ltd., 
June 10, 1958. The :P.lant was capab.le of handling 202000 tons ofore 
a day. The plant will serve Du T01tspan, Bultfontem, and Wessel" 
ton mines, as well as the De Beers mine, should it come back into 
production. sa 

. .A diamond deposit discovered near Swartruggens, Transvaal, was 
described. 34 

OCEANIA 

Australia.~Precious opal weighing 136 pounds was discovered in 
southern .Australia. Three pieces of these opal in the rough~ valued 
at $175,000 were shipped to the United States." Another opal, weigh-

ao Bureau of Mines, Mineral Trade Notes: Vol. 47, No. 1'1, November 191'18, pp. 30, 31. 
81 U.S. Consulate, Dar es Salaam, British East Africa, State Department Dispatch 272: 

Mar. 20, 1959, p. 3 . 
.,Mining Magar:ine (London), Corundum (Ruby): Vol. 100, N0. 3, March 191'19, p.149. 
33 :Engineering and Mining Journal: Vol. 159, No. 7, July 1958, p. 11>9 . 
.. Mining Magazine (London), Investigation of a Transvaal Diamond• Occ.urrence! Vol. 

100; No. 3, March 191>9, pp. 181t-182 . 
.. Wall Street.;Journal, Unfinished Pieces of Largest Opal Stone Ever Found Arrive In n:.s .. From A_ustral!a: Vol. 152., No. 80, Oct. 16, 191>8, p. 4. 
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ing 5 pounds, 14 ounces, was found in the Andamooka opal field. It 
contained about 2 pounds of precious opal valued at $337 an ounce. 

Diamond prospecting and mining in Australia were discussed.36 

The government of Western Australia granted a temporary reserve 
in the Kimberley area for diamond prospecting. In New South Wales 
placer diamond mining has been active for a number of years. The 
diamonds are of high quality but small, and only a few are suitable 
for jewelry. 

TECHNOLOGY 

Geochemical prospecting for diamonds by testing soils and plants 
for nickel was noted as a possibility.37 

The history, geology, and use of diamond found in India were 
published. 33 

A British Guiana Geological Survey publication reported a com
plete survey of the diamond resources of the colony.39 

The history and geology of the Bubani Emerald mine, India, were 
published. The emeralds, found in pockets or lenses in a talc-actino
lite-biotite schist in the vicinity of pegmatites, often are associated 
with apatite and green mica.40 

A review of the gem-stone industry in California included mineral
o& and geology, occurrences, locations of deposits, and a 
b1bliography.41 

Each monthly issue of the Mine and Quarry Engineering (London) 
journal beginning with October 1953 described a mineral, giving the 
synonyms, nomenclature, varieties, composition, crystallography, 
~hysical and optical properties, tests, diagnoses, occurrences, and uses. 
Each mineral was illustrated in color. In the 1958 issues the minerals 
in chronological order were: V anadinite, wollastonite, pyromorphite, 
vivianite, monazite, graphite, magnesite, bauxite, garnet, lepidolite, 
dioptase, and sphaerocobaltite. 

The method used by the Consolidated Diamond Mines of South
West Africa, Ltd., in developing its 240-mile-long diamond property 
on the sea coast was described. The report of the recovery procedures 
including sampling, overburden removed, excavation and tramming, 
and preliminary treatment of the diamondiferous gravels.42 

A series of articles published in German on synthetic emeralds 
contained information on varieties produced, manufacturing methods, 
characteristic differences between American and German synthetic 
emeralds, and causes of cracks formed in production. All articles 
were illustrated.43 

IOMinlng Magazine (London), Diamonds: Vol. 99, No. 3, September 1958, p. 164. 
"'Mine and Quarry Engineering (London)., Geochemical Prospecting for Diamonds: Vol. 

25, No. 4, April 1959, p. 192. 
10 Kulkarni, M. G., Prosperity Through Diamonds:· Malaney & Co., Bombay, India, 1958, 

98.f,P· 
Pollard, E. R., Dixon, C. G., and Du:Jardin, R. A., Diamond Resources of British Gniana: 

British Guiana Geol. Survey (Georgetown) ; Min. Mag. (London), vol. 98, No. 4, April 
1958. pp. 195-196. 

"'Bagchi, T. C., The Geology of the Bubani Emerald Mine: Indian Min. Jour. (Cal· 
cutta), vol. 6, No.3, March 1958, pp. 1~ 11. 

" California Division of Mines, Gem ;:stones: Min. Inf. Service, vol. 11> No. 6, June 1, 
1958, pp. 1-7. 

'"Devlin1 S. W., Mining Procedure and Method at C.D.M.: Jour. South African Inst. Min. 
and Met. \Johannesburg), vol. 59, No. 4, November 1958, pp. 184-201. 

'"Eppler, W. F., [Synthetic Emeralds] Deut. Goldschmiede Ztg., (Stuttgart), vol. 56, 
No. 4, April 1958, pp. 193-197i· No. 5, May 1958, pp. 249-251 ; No. 6, June 19581 pp. 327-
329 .i No. 7, July 1958, pp. 38 -385 ; IniL Diamond Abs., vol. 51 June 1958, p • .&81 ~ July 
195a, p. .Al.02 ; November 1958, p. Al71 ; September 1958, p •. .a.18Ci. 
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Details were given on the synthesis o£ gems, differentiation of 
synthetic from natural stones, and the manufacture of rutile, quartz, 
emerald, and diamond. 44 

Information on the production of strain-free synthetic sapphire 
by a hydrothermal technique was given. The process involves dis
solving and recrystallizing aluminum oxide from an aqueous solution 
under high pressure and temperature. Synthetic rubies also could 
be made, using the same process, if a small quantity of a chromate 
was added to the nutrient.45 

Other articles on synthetic gem stones were published concerning 
the production and properties of synthetic corundum, quartz, and 
garnet; 46 the historical development of synthetic gems with references 
to optical and physical properties,47 and methods of producing and 
crystallizing synthetic corundum.46 

Processes used in the manufacture of synthetic crystals for in
dustrial use were described.49 

Synthetic lapis lazuli was made with color and appearance equal 
to the natural material but with the hardness and wear resistance of 
spinel. 5° 

Black pearls were made by exposing white pearls to neutron bom
bardment in a reactor. The black luster was said to be permanent. 51 

The judging diamond with relation to origin, weight, luster, and 
color, and methods of cutting was discussed. 5 2 

A new system of calculating the weight of a cut gem stone was 

givuenl.53 
• h d d · · d '11' d · h d trasomc met o s use m cuttmg, n mg, an carvmg ar gem 

material were reviewed. 54 

It was determined that a small percentage of iron oxide-not 
chromium or vanadium--caused the colorization of green amazonite.55 

Optical, electrical, and other physical tests were made on more than 
1,000 gem diamonds to show adsorption by infrared light and to 
identify the variety of impurities. 56 

.. Espig, H., [Manufacture of Synthetic Precious Stones] : Chern. Tech. (Berlin), vol. 9, 
1957 pp. 90-93; Ceram. Abs., vol. 41, No. 5, May 1, 1958, p. 132. 

'"Laudise, R. A., andi Ballman, A. A., Hydrothermal Synthesis of Sapphire: Jour. Am. 
Chern. Soc., vol. 80_.~ No. 11, June 5, 1958, pp. 2655-2657 . 

.. Webster, R., ;:synthetic Gemstones: Gemmologist (London )I, vol. 27, No. 324, July 
1958, pp. 124-1.29; No. 325, August 1958, pp. 146-Hi2; No. 326, September 1958, pp. 
170-1(13. 

••Thomas, L. A., Synthetic Gems: Research (London), vol. 11, No. 12, December 1958, 
pp. 466-471; Ind·. Diamond Abs., vol. 16, January 1959, p. A3 . 

.. Barta, C., The Production and Properties of Synthetic Corundum : Ind. Diamond Rev., 
vol. 17, No. 201, August 1957, pp. 147-150 . 

.. Hahn, Steven, Properties and Uses of Industrial Crystals: Product Eng., Design Di
gest Issue, October 1957, pp. C18-C21. 

oo Rocks andl Minerals, Synthetic Lapis Lazull Spinel: Vol. 34, No. 268, January-Febru
ary 1959, p. 18. 

Itt Jewelers' Circular-Keystone, News Notes "Briefty": Vol. 129, No. 6, March 1959, p. 
160. 

u Bagot, M . .:. How to Judge the Value of a Jewel: Realltes (Paris), vol. 99, February 
1959, pp. 31Hi9 ; Ind·. Diamond Abs., vol. 16, March 1959, p. A39. 

"" Schlossmacher, K., [Estimation of Weight of Faceted Colored Stones by Measure
ment]: Gold v. Silber (Hamburg), vol. 11, No. 11, November 1958, pp. 1~14 ;. Ind. Dia
mond Abs., vol. 16, January 1959, p. A3. 

"'Schiebel, W., [Ultrasonic Methods for Working Gemstones]: Zetts. Dtsch. Ges. fftr 
Edelsteinkunde, vol. 19i 1957, pp. 7-11; Ind. Diamond Abs., vol. 15, March 1958, p. A4:8. 

""Basett, R., The Co oring Agent in Amazonstone (Amazonlte).: Geol. SurveY' Tangan
yika, Dar-es-Salaam, Recordis Geol. Survey Tanganyika, No. 3, 1956, pp. 97-100; Chern. 
Abs., vol. 52, No.7, Apr. 10, 1958, column 5217g . 

.. Bunting, E. N., and Van Valkenburg, A., Some Properties of Diamond: Am. MiDeraL, 
voL 43, No. 1-2, January-February 191i8, pp. 102-106. 
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Foreign patants were issued on gem construction,57 color improve
ment of pale diamonds,58 and an apparatus for manufacturing syn
thetic jewels. 59 

,., Marl!:s; R, V., Ooalescent Gem Construction; Australian Patent 216,746, Otl!.cial Jour., 
vol. 28, No. 29-34; A.ugnst-September 1958; Ind. Diamond Abs., vot 15, December 1958, p. 
A206. . . . • . . · 

""Cnsters, H. F. J., Dyer H. B., and Ditchburn, R. w., Method for Improving the Colour 
of Pal<! Yellow or Brown Diamonds: Swiss Patent 332,126, Patentllste, No. 16--17, August~ 
September 1958; Ind. .Diamond Abs., vol. 15, December 1958, p. A206. 

611 General Electric Co., Ltd., Apparatus for Manufacturing Synthetic Jewels; :Btitish 
Patent 798,818, Official Journal (Patents), No. 3616, June 4, 1958; Ind. DlatnOnd Abs., 
vol. 15, August 1958. p. A128. 



Gem Stones 
By John W. Hartwell 1 and Betty Ann Brett 2 

GEM stone8 and mineral specimens produced in the United States 
during 1959 had an estimated value of $1,185,000, nearly 18 
percent more than in 1958. This increase was p:rlma.!'ily ·due 

to a 235-percent gain from Utah and increases from 28 other States. 
New gem, stone deposits continue to be found in all sections of the 

United States. A few old deposits, thought depleted, were reestab
lished as producing localities with the introduction of new mining 
methods. · 

DOMESTIC PRODUCTION 

Because of the many scattered, part-time, and amateur producers 
of gem stones it was not possible for the Bureau to canvass all opera
tions. Th~refore, th~ information. is b'!'sed '?n a partial survey, and 
the domestic. productiOn figures grven m this chapter are estrmates 
based on available data. · 

Production was reported for the first time from the 50th State, 
Hawaii. Oregon was the leading producing State, with an estimated 
$200,000, the same as in 1958. Eleven States-Oregon, California, 
Utah, Nevada, Texas, Arizona, Wyoming, Washington, Colorado, 
New Mexico, and·Montana-_produced 88 percent of the total value. 

During the year petrified wood, turquoise, jade, agate, quartz 
crystal, and mmeral specimens, in that order, comprised about 27 
percent of the value of all gem materials and mineral specimens 
collected. PrinciP.al varieties produced, in decreasing order by 
weight, were petrified wood, agate, rose_ quartz, unclassified mineral 
specrmens, quartz crystals, and jasper. These materials comprised 
about 10 percent of the total weight collected. 

Agate.-Producers in 9!1 States reported recovering 35 tons of agate 
valued at $30,000, a 10-percent decrease in weight, and a 40-percent 
decrease in value from 1958. Principal producing_ States, in de
creasing order of production, were Oregon, Utah, Wyoming1 Cali
fornia, and Texas. Gem-stone industry representatives estunated 
that agate _production from Oregon, Washington, Idaho, and Mon
tana ranged from 50 to 200 tons. 

1ade.--=over 11,000 pounds of jade valued at $35,000 was produced 
during 1959. Wyommg was the leading State in value ($17,000); 
Alaska led in quantity (5,625 pounds). Some processed jade, mined 
at Dahl Creek near Kobuk, Alaska, was sold at auction at the Anchor
age Fur Rendezvous, Anchorage, at prices ranging from $3 to $22 

• Commodity apeelaUat. 
• Statlstieal clerk. 
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per pound. The average price paid :for Alaskan jade, rough and 
uncut, was more than $2 per pound. Quantities of jade continued to 
be sent to West Germany for cutting and polishing. 

Petrified Wood.-An estimated 350 tons of petrified wood valued at 
more than $100,000 was produced by 16 States during 1959-greater 
than three times the estimated 110 tons reported in 1958. Utah was 
the leading State, with nearly 200 tons valued at $60,000, followed 
by Arizona, Oregon, and Wyoming. 

Quartz Crystal.-About 16 tons of quartz crystal valued at $10,000 
was produced in 12 States. Arkansas led with over 13 tons valued 
at $5,000. About 11,000 carats of smoky quartz crystal valued at $1,000 
was reported recovered in New Hampshire. 

Turquoise.-Total U.S. production was estimated at 16,000 pounds 
with a value of $63,000. Arizona remained the leading producing 
State with 9,000 pounds valued at $18,200. The area around Globe 
and Miami yielded about 6,000 pounds valued at nearly $12,000. An 
additional 1,000 pounds valued at $2,000 was reported produced in 
the Cerbat Mountains in Mohave County. 

In Nevada Lone Mountain Turquoise Mine, Esmeralda County, 
reported production of 550 pounds valued at $11,000. Total State 
production was nearly 1,500 pounds valued at $22,600. 

The Villa Grove Lode Mme, Saguache County, Colo., reported 
production of 340 pounds valued at $16,000. 

Miscellaneous ·Gem Material.-The quantity of mineral specimens pro
duced in the United States was estimated at over 125,000 pounds 
valued at nearly $90,000. The principal producing States were 
Arizona and Colorado. 

Tourmaline production at a Mesa Grande location in San Diego 
County, Cali£., was 80 pounds valued at $7,200. 

Production of 1.25 pounds of fire opal valued at $1,500 was re
ported from the Rainbow Ridge and Bonanza mines in Humboldt 
County, Nev. A new opal discovery near Yerington, Nev., was re
ported. One opal recovered in this deposit weighed 55 pounds. 

Diamond production in Arkansas was reported at 110 carats valued 
at $825. During the year a 6.42 carat stone reportedly was found. 

Sapphire production in North Carolina was estimated at $2,500. 
Montana production was reported by a mine owner to average about 
$6,000 per day; annual production was not given. 

Rose quartz production at the Scott Mine, S. Dak., was 134 000 
pounds valued at $5,000. Total U.S. production was estimated at 
140,000 pounds with a value of $6,000. 

The quantity and value of some other gem stones produced were: 
Amazonite, 2,000 pounds, $2,000; beryl specimens, 750 pounds, 
$1,300; fluorite, 7,000 pounds, $2,500; garnet, 500 pounds, $2,100; 
jasper, 23,000 pounds, $7,000; obsidian, 10,000 pounds, $6,500; peridot, 
680 pounds, $1,600; and rhodonite, 9,000 pounds, $2,200. 

CONSUMPTION 
Consumption of diamond ($180 million) was about 28 percent 

higher; sales of cultured pearl ($13 million) were 25 percent higher; 
and sales of synthetic and imitation stones ($10 million) about 10 
percent higher than 1958. 
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TABLE 1.-Estimated production of gem stones in the United States 
(In thousand dollarS') 

1958 1959 1958 

Alaska_______________________ (') 
Arizona______________________ $86 
Arkansas_____________________ 23 
California____________________ 150 
Colorado_____________________ 38 
Connecticut__________________ 3 Florida ________________ -~_____ _ ________ _ 
Hawaii _______________________ ---------- (I) 
Idaho________________________ 5 
lllinois __ --------------------- 1 Kansas ___ --- __________________________ _ 
Maine________________________ 5 
Maryland____________________ 2 
Massachusetts ________________ ---------- (9 

$18 New Mexico _________________ _ 
88 New York ___________________ _ 
18 North Carolina ______________ _ 

150 North Dakota...--------------

$28 
8 
1 
1 

43 Ohio------·---------------·-- (I) 5 Oklahoma ____________________ ----------
3 Oregon_______________________ 200 

5 §~~~:a-:::::::::::::::: 1~ 
1 Tennessee____________________ 1 
1 Texas------------------------ 100 

10 Utah------------------------- 40 
2 Vermont..------------------- 1 Virginia______________________ 3 

Michigan _____________________ ---------- 1 Washington__________________ i5 
West Virginia________________ 1 
Wyoming_------------------- 52 
Other States-----------------· 17 

Minnesota____________________ 1 ----------
Missouri_ ____________________ ---------- 3 
Montana_____________________ 35 35 
Nebraska_____________________ 2 3 
Nevada______________________ 100 100 
New Hampshire______________ 5 10 

TotaL _________________ _ 
1,006 

New Jersey___________________ 4 6 

1 Included with" Other States." 
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1959 

(') 

$39 
8 
9 
1 
2 

200 
3 

20 

100 
134 

1 
4 

75 
1 

76 
9 

1,184 

Apparent consumption (domestic production plus imports minus 
exports) o:f gem stones in the United States in 1959 was about $189 
million. 

1PRICES 
.A. booklet published early in 1960 listed retail replacement prices 

(:for insurance purposes) :for excellent and good quality, 1- to 40-carat, 
cut and polished gem stones.• The gem stones included agate, aqua
marine, alexandrite-1 amazonite, amethyst, bloodstone, chrysoprase, 
cairngorm, citrine, Cl.iamond, emerald, garnet, hematite, jade, kullzite, 
labradorite, lapis lazuli, moonstone, morganite, onyx, opal, pearl, 
peridot, ruby, sardonyx, sa-pphire, synthetic gems, topaz, tourmaline, 
turquoise, and zircon. Prices ranged :from $1 for a good quality 
1-carat agate gem to $16,000 for an excellent quality 8-carat Siberian 
emerald, or ruby. Diamond prices were quoted :for stones up to and 
including 3 carats. 

FOREIGN TRADE 4 

Value o:f gem-stone imports inro the United States in 1959 increased 
28 percent over that of 1958. Gem diamond accounted :for 85 percent 
o:f the total imports, about the same as had been reported since 1954. 

Import value o:f natural pearls remained the same as in 1958, but 
cultivated -pearls showed a 26-percent increase, primarily due to an 
increase o:f rmports :from Japan. 

Emerald imports, cut but not set, showed an increase of $1.4 mil
lion, primarily because o:f imports :from Switzerland o:f $1.1 million1 
compared with $170,300 in 1958. The average value per carat ot 
emeralds imported from Switzerland in 1959 was $725. 

• Gu1fey, Neal, Gem Appraisers• Guide: Lapidary Jewelers, Ine. (Georgetown), Wash
~ton. D.C., 1960, 56 pp. 

Figures on Imports and exports complied by Mae B. Prlee and Elsie D. Jackson, Divi
sion of Foreign Aetlvltles, Bureau of Mines, from records of the U.S. Department of 
Commerce, Bureau of the Census. 

5678215.-6Q---31 
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Exports of gem stones, precious and semiprecious, from the United 
States was $5.6 million in 1959, compared with $3.6 million in 1958; 
and reexports were $19.6 million, compared with $11.5 million in 1958. 

TABLE 2.-Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States 

[Bureau of the Census) 

1958 1959 

Item 
Carats Value Carats Value 

(thousands) (thousands) 

Diamands: 
Rough or uncut (suitable for cutting into gem 

stones), duty free--------------------------------- 11,129,808 1$72,563 1, 599,720 $94,299 
Cut, but unset, suitable for jewelry, dutiable_______ 718,422 1 68,068 928, 699 86,366 

Emeralds: Cut but not set, dutiable___________________ 38,848 1, 100 88,875 2,450 
Pearls and parts, not strung or set, dutiable: 

NaturaL------------------------------------------- ------------ 597 ------------ 595 
Cultured or cultivated _____________________________ ------------ 10,347 ------------ 13,083 

Other precious and semiprecious stones: 

~¥t~t~~r::.· ~t\~£r:~~~:======================= ============ 2, z~ ============ 3, ~ Imitation, except opaque, dutiable: 
Not cnt or faceted ______________________________ ------------ 65 ------------ 64 
Cut or faceted: 

SynthetiC---------------------------------- ------------ 228 ------------ 243 Other ______________________________________ ------------ 9, 311 ------------ 10,746 
Imitation, opaque, including imitation pearls, 

dutiable-------------------------------------- ------------ 17 ------------ 14 
Marcasites: Real and Imitation, dutiable _______ ------------ 26 ------------ 8 

I-------I------I-------1------
Tota! ••••....••••.......•.•..........•... ------------ 1165,943 ------------ 212,536 

1 Revised figure. 

WORLD REVIEW 

World diamond production decreased 1.2 million carats below that 
of 1958--the first annual decrease in 13 years. Decreases from Sierra 
Leone (200,000 carats) and the Belgian Congo (1.8 million carats) 
were the principal causes of lower production. Increases in other 
COU!ltries reduced the difference, bringing total production to 26.8 
million carats. 

Sales of gem diamonds (reported by the Central Selling Organiza
tion, London, which sold about 90 percent of the world total) were 
$177 million, compared with sales of $138 million in 1958. 

NORTH AMERICA 

Dominican Republic.--Production and sales of amber in 1959 were 
about 161 pounds valued at $520." 

SOUTH AMERICA 

Brazil.--Possibilities of exploiting the Brazilian diamond deposits 
by large companies were discussed. Brazil produced only 3 percent 
of the world's diamonds~ but deposits were known in 12 States. These 
deposits were worked t:>y large numbers of individuals who used 

• U.S. Embassy, Cludad Trujillo, Dominican Republlc, State Department Dispatch 354: 
Apr. 22, 1960, p. 1. 
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TABLE 3.-Diamonds (exclusive of industrial diamonds) imported for consumption 
in the United States, by countries 

Country 

[Bureau of the Census] 

1958 

Rough or uncut Cut but unset 

Carats 
Value 
(thou
sands) 

Value 
Carats (thou

sands) 

1959 

Rough or uncut Cut but unset 

Value 
Carats (thou

sands) 

Value 
Carats (thou

sands) 
---------1----1-------------------
North America: 

Canada._-------------- 8, 085 $885 1, 318 $103 13, 322 $1, 259 817 
15 

$61 
1 Mexico _________________ ----------- -------- ---------- -------- -----·---- --------

TotaL_______________ 8, 085 885 1, 318 103 13,322 1, 259 832 62 
1====1======- = 

South America: 
Argentina______________ 290 7 10 12 508 11 ---------- --------
BraziL________________ 5, 631 295 287 17 22,032 725 213 18 
British Guiana......... 6, 739 210 40 6 7, 461 241 67 8 
~=~:.::::::::::::: --------27" ------i- ---------- -------- 216 li -------25" -------3 
VBOOZUela.............. 39,405 1, 114 -------40- ------4- ---47;5is· -·i;iii" 19 2 

TotaL _______________ _ 52, 092 1, ffJ.7 377 39 77, 735 2, 393 324 31 

Europe: 
Austria. ________________ ----------- --------
Belgium-Luxembourg._ 192, 980 12,831 
Franee--------------·-- 111,581 1 463 
Germany, West________ 784 19 
Italy ___________________ -------------------
Netherlands .••••• ~----- 8, 252 983 
Switzerland. ___________ ----------- --------
UnttedKlngdom _______ 1646,274 150,542 

========== 
62 

455,267 
7,386 

35,323 
119 

24,046 
279 

6,543 

9 
40,740 

898 
2,442 

60 
2,927 

100 
1,447 

""398;700- -20;003-
24, 373 1, 257 
2,418 57 
1,152 28 
6,900 546 
3,134 91 

877, 236 63, 669 

220 
538,811 
13,981 
49,400 

58 
35,782 

918 
7,398 

28 
50,786 
1,461 
3,438 

14 
3,987 

433 
1,016 

Total_________________ 1859,871 164,838 529,025 48,623 1, 314,003 85,651 646,568 61,163 
=== = 

Asia: 
Ceylon _________________ ----------- -------- 142 21 ---------- -------- ---------- --------
Hong Kong._---------- ----------- -------- 207 15 ---------- -------- ---------- --------India ___________________ ----------- -------- 57 4 ---------- -------- 1, 970 331 
IsraeL................. 7, 088 146 150,438 12,769 6, 625 158 240, 552 17,497 

~~~-oii::::::::::::::: -----i;2oo· -----oo- ------~- -----~- :::::::::: :::::::: 1• 8~ 15~ 
Singapore, Colony of... 290 42 ---------- -------- ---------- -------- 32 13 

Total_________________ 8, 628 248 151, 152 12, 831 6, 625 158 244, 385 18, 001 
1====1===== == 

Africa: Belgian Congo ________ _ 
British East Africa ••••• 
Freneh Equatorial 

Africa ..• -------------
Freneh WestAfrlea and 

Togo, Republic of. ••• 
Ghana..--------------
Llberla.. •••••••••••••••• 
Unlon of South Africa.. 
WastemPortuguese 

Africa ••.••••• ~-----

5,025 
479 

6;521 

3,686 
72,951 
22,989 
88,815 

666 

30 ---------· --·----- ---------- -------- --------·- --------15 

224 ---------- -------- 1, 796 85 ........................... --------
92 ---------- -------- 5,546 224 ... ......................... ...................... 

563 --------4- ---<·r·· 43,508 404 ---------- --------800 30,384 905 -··oo;590" ---7;i09 3,191 36,546 16,472 106,801 3,220 

S5 ---------- -------- ---------- -------- -----·--·- --···---1----1---1------------------
TotaL________________ 201, 132 4, 965 36, 550 I 6, 472 188,035 4, 838 36, 590 7,109 

1=====1===1====1======== 
Grand total .••••••••• 11,129,808 172,553 718,422 168,068 1,599, 720 94,299 928,699 86;366 

1 Revised figure. 
1 Less than $1,000. 
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TABLE 4.-World production of diamond, by countries 

[In thousand carats] 

1958 1959 
Country 

Africa: 

~~J=~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~ 
KasaL-----------------------------------------

French Equitorial Africa'------------------------
French West Africa'-------------------------------
Ghana.-------------------------------------------
Liberia a __ ----------------------------------------
Sietra Leone. __ ------------------------------------
South-West Africa. __ ------------------------------
TauganyiJra ______________________ --------------- ---
Union of South Africa: 

Premier __ -----------------.-.-----------------_ 
De Beers Group __ ----------------------------
Other "pipe" mines'-_------------------------Alluvialtl ________________________________________ _ 

Other regions: 
Brazill_.------------------- __ ---------------------
British Gulana..------------------------------------V euezuala _________________ . ________ .. -----_. _ .. _ ---

Gem 

601 

304 
469 
45 

195 
1,232 

323 
590 
844 
231 

316 
488 
40 

100 

150 
13 
15 
5 

Industrial Gem Industrial 

400 516 500 

15,700 
200 

396 13,800 
259 400 

60 40 60 
260 200 400 

2,200 876 2,200 
500 470 500 
900 644 650 
60 841 90 

290 274 350 

960 323 950 
480 562 500 

70 30 70 
100 250 150 

150 180 170 
20 22 40 
75 15 80 
5 5 10 India, Borneo, Australia, U.S.S.R., and Others'---

1-------1------1-------1·-----
World total.--------------------------------- 5,961 22,430 5,903 20,920 

I Estimate. 
2 ExPOrtS only. 
• Including State-owned mines. 

primitive recovery methods. Over 90 percent of the diamond re
covered was gem stone, because little effort was made to save the 
small and industrial stones. Recovery of diamond by large com
panies may be difficult because of the low ratio of payable diamond 
material to worthless rock.6 

The variety and approximate quantity of uncut gem stones ex
ported from Brazil in 1959 are given in table 5.7 

British Guiana.--Production of diamond in 1959 was more than 430,-
000 stones weighing about 62,330 carats, compared with more than 
280,000 stones weighing about 33,000 carats in 1958.8 

Colombia.-During 1958 the Banco de la Republica decided to re
organize the Muzo and Cosquez emerald mines. In mid-1959 a pro
posal was made by the Minister of Mines to establish the emerald 
mining industry as a "public utility," with exploitation rights 

TABLE 5.-Gem stone exports from Brazil, uncut, 1959 

Variety 

Agate_ ••.•.•.. _____ . __________ . ____ . __ 
Amethyst ________________ ..... _______ _ 
Aquamarine._. ______________________ _ 
eat's eye ________ ----------------------Citrlne _______________________________ _ 

Quantity 
(pounds) 

357,300 
33,100 
1,000 

10 
1,800 

Variety 

Topaz ________________________________ _ 
Tourmaline.----.-- _________________ __ 
Other, n.e.s. --------- ________________ _ 
Diamond (carats)---------------------

Quantity 
(pounds) 

400 
600 

352,800 
25,000 

• Mleritz, R. E., Brazil, An Untapped Diamond Source: Min. World, vol. 21, No. 1, 
.Tanua.ry 1959, pp. 41-43. 

7 U.S. Embassy, Rio de .Janeiro, Brazil, State Department Dispatch 1044: Apr. 28, 1960, 
pp. 2-3. 

8 Industrial Diamond Review (London), News In Brief: Vol. 20, No. 231, February 1960, 
p, 38. 
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reserved for the Government. Renewable 5-year contracts could be 
granted to private companies under government supervision.9 

Early in 1960 it was announced that these emerald mines would be 
worked by a new company, The Colombia Emerald Co. This com
pany was organized with government and private capital. (Private 
capital came from foreign and domestic sources.) 10 

Production of emeralds in 1958 was over 93,000 carats of third-, 
fourth-, fifth-, and sixth-class material; 68,000 carats was classed as 
Morrallas '(semicrystallized product having the appearance of tur
quoise matrix, but green in color) . Emerald production in 1957 was 
estimated at 12,500 carats.11 

Venezuela.-Production of gem diamond in 1959 was 15,103 carats.12 

EUROPE 

:Belgium.-A decline in recent years in the number of apprentices for 
some parts of the Belgium diamond industry was due. to lower 
wages, increased production demand, and inadequate training facil
ities. The industry, in recognition of the importance for a number 
of skilled workers, was considering establishing technical schools.13 

Imports of cuttable gem diamonds in 1959 were about 4.4 million 
carats valued at $102 million, compared with 4.4 million carats worth 
more than $90 million in 1958. Exports of cuttable and polished 
diamond in 1959 were about 1.1 million carats valued at $115 million. 
Nearly 50 percent of the polished diamond, valued at $50 million, 
was exported to the United States.14 

Finland.-Gem materials found in Finland include chrome diop
side, which usually occurs as nontransparent material suitable for 
cabochons. (Transparent crystals of this diopside are rare.) Other 
gem materials reportedly found were almandine, blue cordierite, 
staurolite, quartz crystals, and garnet.15 

Germany, East.-Russian authorities reported opening an amber mine 
at Palmniken, East Germany. Production was reported at 25 to 30 
tons annually.16 

Netherlands.-The Netherland Institute of Scientific Research of 
Precious Stones and Pearls installed X-ray equipment to distinguish 
natural and cultivated pearls. Examinations were available to 
private individuals for a fee. 17 

U.S.S.R.-A new diamond discovery in the northern Ural Mountains 
was reported. These diamonds were of gem quality .18 

The quality of diamond produced from the Yakutian area was 
unknown, but 80 percent of the stones were small, ranging from 0.5 
to 32.5 carats. The largest found was a 54.14-carat stone. Stones 

• Bureau of Mines, Mineral Trade Notes: Vol. 50, No. 1, January 1960, p, 18. 
10 Mining World, vol. 22, No. 3, March 1960, pp. 81-82. 
u Bureau of Mines, Mineral Trade Notes: Vol. 49, No. 2, August 1959, p. 45. 
"'U.S. Embassy, Caracas, Venezuela, State Department Dispatch 942: Apr. 26, 196(), p. 1. 
"'U.S. Consulate, Antwerp, Belgium, State Department Dispatch 125: Dec. 23, 1959, 

4pp. 
><Bureau of Mines, Mineral Trade Notes: Vol. 50, No. 6, June 1960, pp. 8-9. 
"'Laitakari, Aarne, Some Unusual Stones in Finland: Rocks and Minerals, vol. 34, 

No. 7'-8, July-August 1959, p. 297. 
"'Mining Journal (London), vol. 2!53, No. 6477, Oct. 9, 1959, p. 340. 
17 Bureau of Mines, Mineral Trade Notes: Vol. 49, No. 4, October 1959, p. 40. 
lB Mining Journal (London), Russian Diamonds: Vol. 254, No. 6490, Jan. 8, 1960, p. 46. 
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of gem quality were rare, although enough were found to· start a 
small-scale jewelry-making industry.19 

United Kingdom.-The Central Belling Organiz.ation in London re
ported that sales of gem diamond in 1959 rose to$176,492,923 from 
$138,377,948 in 1958. Sales of diamond in the United States (about 
three-fourths of world sales) benefited from increased business ac
tivity and restocking of inventories depleted during 1958.20 

Cairngorms, amethysts, topaz, royal blue beryl, sapphires, garnets, 
sard, and agates from Scotland were described.21 

ASIA 

Afghanistan.-Lapis lazuli production in 1959 was about 2 tons, com
pared with 1.5 tons in 1958. Unit value of cut and uncut material 
ranged from $41 to $136, the same as in 1958.22 

Bahrein, State of.-Reports indicated that the value of pearl produc
tion would reach $210,000 in 1959. The pearling industry had been 
declining for several years owing to consumer preference for J apa
nese cultured pearls.28 

Borma.-The quantity and value of gem stones produced in 1959 
were: Jadeite, 47,700 pounds valued at $72,800; ruby, 15,200 carats· 
valued at $415,800; sapphire, 438,500 carats valued at $214,600; and 
spinel, 73,900 carats valued at $119,100.~ 

Cbina.-Geologists reportedly discovered a diamond deposit in the 
Yuan River, Province of Hunan.25 

India.-Production of emeralds totaled 249,000 carats, compared 
with 80,000 in 1958, and 338,000 in 1957. Diamond production was 
682 carats in 1959, 1,535 in 1958, and 790 in 1957. Other precious 
and semiprecious stones also were produced during these years." 

A directory of mines, firms, and mineral commodities of India, 
giving the name and address of each company owning or operating 
mines, was published." 

Israel.-Israel was able to compete in world gem-diamond trade 
because of a low-wage level, high rate of raw material usage, and 
technical improvements in its production processes. Therefore, dur
ing 19597 n~w workers .were trained, a;nd additional diamond;-cutting 
ana -pohshing enterpnses were established. The raw matermls and 
financial assistance were supplied by the Government.• 

Exports of polished diamond were about 470,000 carats. This 
was a 37 -percent increase over the 1958 production of 341,000 carats ... 

"'Katko:tf, v. Russia's Diamond Strike, How Potent?: Jewelers' Clrc.-Keystone, vol. 129, 
No. 1, April1959, pp. 85---91. 

liD Wall Street Journal, vol. 1515, N'O. 5, Jan. 8, 1000, p. 15. 
111 Rhodesian Mining Journal, Gem Stones of Scotland: Vol. 30, No. 378, November 1958, 

p. 312. 
,. U.S. Embassy, Kabul, Afghanistan, State Dejlartment Dispatch 199: Apr. 9i 1960, p. 1 . 
.. Bureau of Mines, Mineral Trade Notes: Vol. 50, No. 1, January 1960, p. 8 . 
.. U.S. Embassy, Rangoon, Burma, State Department Dispatch 520: Apr. 27, 1960, Encl. 

1, D.l. 
li& ;Jewelers' Circular-Keystone, Briefly: Vol. 129, No. 12, September 1959, p. 144. 
• U.S. Embassy, New Delhi, India, State Department Dispatch 1431 ; June 4, 1959, p. 

35 ; Dispatch 1006 : Apr. 25 1960, EncL 1 p. 1. 
""'Mine and Quarry Engineering (London), List of Indian Mines: Vol. 25, No.6, June 

1959 ... p. 281. 
18 tiemmologist, Report From Israel; VoL 28~ No. 338, September 1959, pp. 177-178. 
""South African Mining and Engineering Journal (Johannesburg), Israeli Diamond 

Exports: Vol. 71, No. 8500, Mar. 4, 1960, p. 551. 
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J'apan.-Pearl exports in 1959 were valued at nearly $29 million, an 
increase of $6 million over 1958... Higher prices were expected be
cause a typhoon in September 1959 caused about $15 million damage 
to the pearl industry. A shortage of quality cultured pearls might 
result for 2 to 5 years.111 

A short history of the cultured-pearl industry of Japan, and recent 
techniques introduced by the industry, was reported ... 

Thailand.-About 1 million carats of gem stones was imported in 
1959, compared with 6.9 million in 1958. Of the 1959 imports, 99 per
cent were "precious and semiprecious stones, including synthetics, cut 
but not set, n.e.c." Exports, 1.1 million carats in 1958, rose to 3.4 
million carats in 1959. Exports in 1959 included uncut sapphires 
(163,000 carats), cut sapphires (314,000 carats), and cut zircons (217,-
000 carats) . 33 

AFRICA 

French West Africa.-Upper Guinea has many alluvial diamond de
posits, about which production data are not available. However, two 
mining companies, Soginex, a. De Beers subsidiary, and Compagnie 
Miniere de Beyla, a French company, exported about 52,000 carats 
of gem diamond in 1959.34 

Rhodesia and Nyasaland, Federation of.-Vulcan Minerals (Pvt.), Ltd., 
sold its emerald deposit in the Belingwe district of Southern Rho
desia to Rio Tinto Ltd. The new owner planned to make a geologi
cal and mining survey of the area.85 

Amethyst production in 1958 was about 3,800 pounds valued at 
$462, reported by theN orthern Rodesian Department of Mines.36 

South-West Africa.-Gem-diamond exports in 19'59 were 819,351 
carats valued at $42,530,000. Other gem materials produced were 
rose quartz ( 4.25 tons), tourmaline ( 41.3 pounds) , chalced01ay ( 670 
pounds), topaz (20,300 pounds), and amethyst. Almost 3 tons of 
amethyst valued at $1,176 wasexported.37 

Tanganyika.-The Tanganyika Corundum Corp. produced a few 
small specimens from its ruby-corundum claim acquired in 1958.88 

A three-part historical and operational account of the Williamson 
Diamond mine was given. Pa.rt one described the property and the 
services rendered to the community. Part two discussed geology and 
mining operations. Part three gave information on the process of 
concentrating diamond.89 

30 Foreign Commerce Weekly, Japanese Pearl Exports Set Record ln 1959: Vol. 68, 
No. 5, Feb. 1, 1900, p. 29. 

31 Wall Street Journal, Cultured Pearl Sales Expected to Rise in '60 Despite Higher 
Prices: Vol. 11>5, No. 9Jan. 14, 1900, p.19. 

Jewelers' Circular .ll..eystone, Japan Typhoon Wlll Cause Pearl Shortage: Vol. 130, 
No. 4, January 1960, p. 1116 . 

.. Bureau of Mines, Mineral Trade Notes: Vol. 50,, No. 1, January 1960, pp. 18-24 .. 

.. U.S. Embassy, Bangkok, Thailand, State Department Dispatch 552: Mar. 30, 1960, 
Encl. 10, p. 1; Dispatch 673: May 27, 1959, Encl. 10, p. 1. 

.. U.S. Embassy, Canakry, Republic of Guinea, State Department Dispatch 2421: Mar. 
30, 1960, p. 10 . 

.. South African Mining and Engineering Journal (Johannesburg), Rio Tinto and 
Emeralds: Vol. 70, No. 3482, Nov. 6, 1959, p. 1153. 

10 U.S. Consulatei Johannesburg, Union of South Africa, State Department Dispatch 78: 
Sefrt. 29, 1959, Enc . 1, p. 1. 

U.S. Consulate, Johannesburg, Union of South Africa, State Department Dispatch 202: 
Mar. 31, 1900, p. 1. 

as Mining Magazine (London), Tanganyika Mining Industry, 1959: Vol. 102, No. 3, 
March 1900, p. 161. 

80 Du Toft, G. J .. The Wllllamson Diamond Mine: Mine and Quarry Eng. (London), vol. 
25, No. 3, March 1959, pp. 98-103; No. 4, April 1959, pp. 146-153; No. 5, May 1959, pp. 
194-200. 
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Union of South Africa.-Production of emerald crystals totaled 145 
pounds in 1958, compared with 13 pounds in 1957. The leading pro
ducer in 1958 was the African Emerald Mining Co. (Pty.), Ltd., 
Pretoria. Tigers-eye production in 1958 and 1957 was 20 and 40 short 
tons, respectively. 40 

OCEANIA 

Australia.-All important gem stones except ruby and jade have 
been found in Australia. However, only opal and to a lesser extent 
sapphire, diamond, and emerald have been recovered commercially. 

The principal opal- producing areas were Coober Pedy and Anda
mooka in South Australia, Lightning Ridge and White Cliffs in New 
South Wales, and the Hayrick mine near Quilpie, Queensland. 

TABLE G.-Exports of opal from Australia 1 by destination 

Country 1954 1955 1956 1957 

Ceylon ____________________________________ $20,906 $48,010 $22,340 $19,889 
Germany, West--------------------------- 55,662 64, 180 76,715 143,777 Hong Kong ________________________________ 511 17,284 24,201 23,598 
Japan ___ ------ ___ ---- _____________________ 645 12,947 115,752 244,966 
New zealand __ ---------------------------- 1, 485 4,382 710 3,689 United Kingdom __________________________ 5,103 7,397 2,860 27,554 
Other British countries ____________________ 3,519 7, 775 981 18,543 
United States. __ ---------------------- ____ 114,406 109,912 127,725 130,442 
Other-- ___ -----_---- ______________________ 1,861 3,559 18,106 34,769 

TotaL. ______________________ -------- 204,098 27.5, 446 389,390 647,227 

1958 

$17,703 
156,507 

6,982 
369,531 

2,437 
12,611 
5,519 

166,640 
49,076 

787,006 

I Converted from Australian Mineral Industry, Quarterly Review: Vol. 12, No. 2, pt. 1, November 
1959, p. 24. 

Sapphire has been produced from the Anakie field, Queensland, 
and the Inverell district of northeastern New South Wales. In 1920 
gems valued at $125,000 were produced in the Anakie field; however, 
by 1958 the annual production value had fallen to about $1,800. The 
sapphire was found in the form of water-worn fragments, presum
ably liberated from basalt deposits. Other gem stones found in these 
alluvial deposits were green, yellow, and orange-yellow transparent 
to translucent corundum. 

In 1959 Tungsten Consolidated Ltd., bought 40 percent interest 
in an Inverell sapphire deposit. :While developing the property, 
more than 100 ounces of gem-quahty corundum was produced per 
week; about 30 ounces was cuttable. 

Diamond was small, off color, and not of gem quality. The prin
cipal producing areas were Copeton, Bingara, and Cudgegong fields 
of New South Wales. 

Emerald production also was sma~l. The principal producing 
area was near Poona, Western Australia. 

Complete statistical information on Australian and Japanese 
pearl-fishing operations in areas off the Australian coast were com
piled by the Australian Fisheries Division, Department of Primary 
Industry. These statistics, published in two volumes, covered the 

'"Bureau of Mines, Mineral Trade Notes: Vol. 49, No. 6, December 1959, pp. 41-42. 
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industry from mid-19th century through 1957. Annual supplements 
were planned for succeeding years. 41 

Pearl production values from 1954 to 1957 were $8,192, $7,493, 
$16,173, and $28,067, respectively. Ornamental shell (mother-of
pearl, trochus, and green snail) production for fiscal year 1957-58 
was 2,809 short tons, about $2.9 million in value.42 

French Oceania.-Mother-of-pearl shell exports totaled 535 short tons 
at $795,000 in 1957, and 693 tons at $1,132,000 in 1956. About 85 
percent of the exports were to France and West Germany ! 3 

TECHNOLOGY 

A guide to the minerals and rocks of Minnesota was published. 44 

The quartz family minerals, including the phanero and crypto
crystalline varieties found in California, were described. General 
references also were included.45 

The geographical, geological, morphological, and economic condi
tions of the important mineral deposits of the Burmese Union were 
discussed. These minerals included precious gem stones and jade:''6 

An occurrence of jadeite in Kotaki, Niigata Prefecture, Japan, 
and its association with albite and a calciferous rock was studied. 
It was stated that albite placed under high pressure was transformed 
into jadeite with liberation of Si02." 

Studies were made on rocks from the west slope of the Urals 
containing genetic accessory minerals which accompany diamond in 
Ordovician gravels ... 

A pale green, fine-grained, ornamental rock from the Transvaal, 
Union of South Africa, known as South African jade, and another 
type of garnet, uvarovite, were described ... 

The Jewelers' Circular-Keystone magazine, beginning with the 
January 1959 issue, gave facts and legends about birthstones for 
each month of the year. These gem stones in chronological order 
were garnet, amethyst, aquamarine, diamond, emerald, pearl, ruby, 
sardonyx, sapphire, opal, topaz, and turquoise. 

Each monthly issue of the Mine and Quarry Engineering (London) 
journal beginning with October 1953 described a mineral, giving 
the synonyms, nomenclature, varieties, composition, crystallography, 
physical and optical properties, tests, diagnoses~ occurrences, and uses. 
Each mineral was illustrated in color. In the 1959 issues the minerals 
in chronological order were : Ilmenite, aragonite, tourmaline, adamite, 

"U.S. Embassy, Canberra, Australia, State Department Dispatch 509: June 22, 1959, 
2 pp . 

.. Bureau of Mines, Mineral Trade Notes: Vol. 50, No. 1, January 1960, pp. 16-17 • 

.. Bureau of Mines, Mineral Trade Notes: Vol. 49, No. 4, October 1959, p. 40 • 

.. Schwartz, G. M., and Thiel, G. A., Guide to the Minerals and Rocks of Minnesota : 
Univ. of Minnesota, 1958, pp. 1-26. 

'"California Division of Mines, Quartz Family Minerals: Min. Inf. Service, vol. 12, No. 
4, April 1959, pp. 1-'-5. 

"'Jungwirth, Josef, Mining In Burmese Union-Present Status and Development Pos· 
sib!litles : Berg-u hiittenmllnn. Monatsh. montan. Hochschule Leoben, vol. 104, 1959, 
pp. 143-151; Chern. Abs., vol. 53, No. 21, Nov. 10, 1959, col. 19721b. 

07 Shido, Fumiko, Calciferous Amphibole Rich In Sodium From Jadeite Bearing Albite 
of Kotakl, Nilgata Prefecture: Chishitsugaku Zasshl (Tokyo), No. 64, 1958, pp. 595-600; 
Chern. Abs .. , vol. 53, No. 11, June 10, 1959, col. 9914c. 

48 Verbitskaya, N. P., and Gapeeva, G. M., Possible Sources of Diamonds In Alluvial 
Deposits of the West Slope of the Urals: Razvedka 1 Okhrana Nebr., vol. 2'5, No. 3, 1959, 
pp. 8-12; Chern. Abs., vol. 53, No. 18, Sept. 25, 1959, col. 16840e . 

.. Frankel, J. J., Uvarovlte Garuet and South African Jade (Hydrogrossular) From the 
Bushveld Complex, Transvaal: Am. Mineral., vol. 44, No. 5-6, May-June 1959, pp. 565-li91. 
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campylite, asbestos, autunite, analcime, epidote, anglesite, prehnite, 
and niccolite. 

An inexpensive cardboard-mounted dichroscope was offered for sale 
in the latter part of 1959. This simple instrument helps in identify
ing colored stones and in distinguishing many synthetic from natural 
gems... · · 

An article on the atomic strlicture of diamond crystal presented new 
knowledge and led to a better understanding of the properties of 
diamonds. Also, clirrent theories concerning the hardness of diamond 
were given.• 

Sizable diamonds have been sold that were coated in such a way 
that some of the objectionable color was absorbed or neutralized. 
The coating made the stones appear whiter and therefore more valu
able. Methods of restoring the original color and the efforts of the 
Jewelers Vigilance Committee to di8cover some simple optical test 
to detect the coat~ was reported... .. -

Four types of facets may be ma.de when recutting diamonds with 
old-fashioned designs. This recutting is said to give better refraction 
but causes a weight loss of 10 to 50 percent ... 

The refractive indices, absorption coefficients, and biabsorption 
were determined for two synthetic ruby samples, one colored pink by 
0.11 percent Cr20a (chromic oxide) and the other colored deep red 
by 1.40 percent Cr208•6" 

A method for making rubies, similar to the hydrothermal growth 
technique used ·to make emeralds, was announced. · About 2 years was 
required to produce ·these rubies, and they we.re made in batches of 
3,000 to 4,000 . carats. Emeralds could be manufactured in about a 
year.56 . 

White sapphires reported to be more perfect than natural stones 
were produced by the Bell Telephone Laboratories.118 · · 

Studies were made on unusual star-beryl, which contained a multi
tude of crystal inclusions. 51 

A study was made of the directional variation of grinding hardness 
in strontium titanate.58 

Chrysoberyl and its special optical properties were described.69 

Care and restoration of pearl luster were explained. Scratch 
hardness of pearls, tested with a sceleroscope, is 58 to 64 compared 
with 178 for quartz, 304 for spinel, and 667 for ruby.60 

.. Pough, F. H., New Low-Cost Diehroscope on Market-Or You Can Make Your Own: 
Jewelers' Circ.-Keystone, vol. 129, No. 11, Augl!st 19i59, pp. L72, 174.. 

• Wedepohl, P. T., Why Diamonds Are So Hard: Jewelers• Circ.-Keystone, vol. 129, 
No. 11, August 1959 pp. 132-133, 188, 190, 192 195. 

""1ewelers' Circular-Keystone, More Gyps Now "Coat" Diamonds, JVC Warns: Vol. 129, 
No. 12, September 1959, p. 159. 

&a Deutcher Goldsehmlede Zeitung (Stuttgart), [Re-cutting Diamonds]: Vol. 57, No. 9, 
September 1959, p. 499; Ind. Dlarilond Abs .. vol. 16, November 1959, p. A212. 

"'Mandarino, J. A., Refraction, Absorption, and Biabsorptlon in Synthetic Ruby: Am. 
Mineral., vol. 44, No. 9-10, September--October 1959, pp. 961-973. 

• Jewelers' Circular-Keystone, "Cultured" Rubies Shown to Jewelers by Chatham: 
Vol. 129, No. 12, September 1959, p. 158. 

68 Science Newsletter, Sapphires Brewed in "Pressure Cooker": Vol. 76, No. 10, Sept. 
5, 1959, p. 152. 

"'Eppler, W. F., An Unusual Star-Beryl: Jour. Gemmology (London)i vol. 7, No. 5, 
January 1960, pp. 183-191; Ind. Diamond Abs., vol. 17, March 1960, p. A6 . 

""Giardini, A. A., and Conrad, M. A., Directional Hardness of Strontium Titanate by 
Peripheral Grinding: Ceram. Abs., vol. 42, No. 4, April 1959, pp_ 165.-168. 

""Webster.~. R'.!. The Prized Chrysoberyl: Gemmologist (London), vol. 28, No. 339, October 
1958, pp. 19u-lll4. 

00 Jewelers' Circular-Keystone, Why Pearls Deserve Loving Care: Vol. 12,9, No. 9, June 
1959, p. 68. 
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A conference on crystal growth was held at the Institute of Crys
tallography, Academy of Sciences, U.S.S.R., during 1959. Talks 
were given on hydrothermal synthesis of quartz and methods for 
crystallization at ultrahigh pressures.61 

An apparatus for extracting diamond from concentrates was 
patented in the U.S.S.R. 62 

A. method was patented for examining and classifying gem dia
mond, which also produced a record by means of which the diamond 
could be positively identified.63 

A. patent was issued on a process for manufacturing synthetic 
gems.64 

Artificial gem stones were made by pulverizing colored ceramics, 
porcelain, and glass, pressing the powder into briquets with or with
out binders, and firing the briquets at 950° to 1,300° C. The fired 
material was then worked into finished gem stones by cutting, grind
ing, engraving, polishing, and boring.65 

61 Central Intelligence Agency, .A.. U.S.S.R. Confer~nce on the Growth of Crystals: Sci. 
Inf. Rept. PB131891 T-30, Sept. 18, 1959, pp. 37-39. 

62 Dubinskii, S . .A.., Shvetsov, G. F., and Khaidarov, .A. . .A.., Apparatus for Extraction of 
Diamonds from Concentrates : U.S.S.R. Patent 113,055, Aug. Hi, 1958 ; Chem . .A.bs., vol. 
53 is No.3, Feb. 10, 1959, col. 25Ud. 

Samuels, .A.. S., Sr., Method of Examining and Classifying Diamonds : U.S. Patent 
2,909,961, Oct. 27, 1959 . 

.. Kato, Ichiro Ultrahigh-Pressure Furnace for Manufacture of Synthetic Gems: Jap. 
anese Patent 9960, Nov. 19, 19l:i8; Chem . .A.bs., vol. 53, No. 5, Mar. 10, 1959, col. 4619b. 

65 Weichel, Fritz, and Maurer, Karl, Gem Stones From Ceramics, Porcelain, and (or) 
Glass: German Patent 936,739, Dec. 22, 1955; Chem • .A.bs., vol. 53, No. 3, Feb. 10, 1959, 
col. 2·5lle. 





Gem Stones 
By John W. Hartwell 1 and Betty Ann Brett 2 

GEM materials and mineral specimens produced in the United 
States during 1960 were estimated at $1,188,000-a $3,000 in
crease over 1959. 

During the year the U.S. Customs Bureau auctioned 8,014 carats 
of confiscated diamonds, realizing over $1 million :for the Government. 

The Federal Trade Commission approved the use of the term 
"Chatham~created emerald" to describe the gem stone produced by the 
Chatham Research Laboratories, San Francisco, Calif. This term 
was developed to replace the word "cultured" :formerly used. The 
Commission emphasized that this phrase was to be used only in 
describing the gems and not the jewelry in which the stones were 
mounted. 

DOMESTIC PRODUCTION 

Production information was collected by the Bureau of Mines by 
canvassing amateur and professional producers of gem stones, but 
it was not possible to contact all operations. Therefore, facts are 
based on only a partial survey. 

Forty-four States reported production of gem stones, compared 
with 45 in 1959. Oregon again was the leading State. Thirteen 
States-Oregon, California, Arizona, Nevada, Texas, Washington, 
Utah, Wyoming, Colorado, New Mexico, Arkansas, Montana, and 
South Dakota-produced 89 percent of the total value. 

Agate.-About 200 tons of agate, valued at $175,000, was produced 
in 29 States in 1960. This was a large increase in value and quantity 
over 1959. Principal States, in decreasing order o:f production, were 
Oregon, Utah, New Mexico, Arizona, California, Wyoming, Colorado, 
and Texas. 

A large agate weighing 237 pounds was discovered in Idaho. It 
was 14 inches in diameter, contained alternate bands of blue and 
white quartz, and had a small portion in the center containing quartz 
crystals. 

Fire agate production was valued at $5,000 ; moss, plume, and Tur
ritella agate production was valued at more than $33,000. 

Diamond.-Diamonds were still being found at the "Crater of Dia
monds" near Murfreesboro, Ark. Production in 1960 was 141 carats 

' Commodity specialist, Division of Minerals. 
• Statistical clerk, Division of Minerals. 
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valued at about $9,000. Kimberlite, valued at $7,500 and weighing 
15,000 pounds also was sold. 

Jade.-Production of jade from Alaska, California, Colorado, and 
Wyoming was 22,000 pounds, valued at $51,000. Wyoming was the 
leading State with 7,000 pounds, valued at $24,000. Some Alaskan 
jade was sent to West Germany for cutting and polishing; other jade 
was cut and polished locally by native craftsmen. 

Petrified Wood.-Almost 150 tons of petrified wood valued at $90,000 
was produced in 16 States during 1960. This was considerably less 
than in 1959. Arizona led with nearly 45 tons, followed by Utah, 
Oregon, Wyoming, and New Mexico. Twenty-five thousand pounds 
of petrified palm wood and petrified bone, valued at $20,000, was pro
duced in 8 States. A large deposit of petrified wood, apparently 
buried under volcanic ash, was discovered in Crook County, Oreg. 

Quartz Crystal.-An estimated 18 tons of quartz crystal, valued at 
$15,000, was produced in 15 States •. Arkansas, with over 11 tons 
valued at nearly $7,000, was the principal producing State. Thirty
eight tons of rose quartz, valued at $5,000, was produced in 5 States. 
Arizona, with 35 tons, was the leading State. A small quantity of 
smoky quartz, valued at $1,500, also was produced. 

Turquoise.-Production of turquoise from Arizona, Colorado, and 
Nevada was 16,000 pounds, valued at $60,000. The Villa Grove 
Turquois Lode, Saguache County, Colo., reported production of over 
400 pounds, valued at $16,400. The American Gem Co. reported 
production from its Lone Mountain Turquois Mine, Esmeralda 
County, Nev., of 332 pounds, valued at $6,640. 

Miscellaneous Gem Material.-Mineral specimens produced in the 
United States were estimated at nearly 300,000 pounds, valued at 
$125,000. Principal producing States were Arizona, Utah, Califor
nia, Oregon, and Wyoming. 

TABLE I.-Estimated value of gem stone production in the United States 

(Thousand dollars) 

State 1959 1960 

Alaska _______ --- _____ ------ __ $18 (1) 
Arizona ____ ------------------ 88 $120 Arkansas ____________________ _ 18 38 
California ____ ---------------- 150 150 
Colorado ___ ------------------ 43 45 Connecticut _________________ _ 5 7 
Florida_---------------------- 3 ----------
Hawaii.---------------------- (I) (1) 
Idaho __ ._-------------------- 5 5 
Illinois_ •• -------------------- 1 1 Kansas ______________________ _ 

1 ----------Maine _______________________ _ 10 15 Maryland ___________________ _ 
Massachusetts________________ (1) 

2 2 

Michigan_____________________ 1 
1 
1 
2 Minnesota ____________________ ----------

Missouri_____________________ 3 

State 1959 

New Jersey __________________ _ 
New Mexico _________________ _ 
New York ___________________ _ 
North Carolina ______________ _ 
North Dakota _______________ _ 
Ohio _____ ------- ____________ _ 
Oklahoma____________________ (1) 

$6 
39 
8 
9 
1 
2 

Oregon_______________________ (') 
Pennsylvania_________________ 3 
South Dakota________________ 20 
Tennessee __ ---- ____ ---------- __ ----- __ _ 
Texas________________________ 100 
Utah------------------------- 134 Vermont_____________________ 1 
Virginia______________________ 4 
Washington__________________ 75 
West Virginia________________ 1 

Montsna_____________________ 35 35 Wyoming____________________ 76 
Nebraska_____________________ 3 
Nevada______________________ 100 
New Hampslllre______________ 10 

1Jncluded with "Other States." 

4 Other States__________________ 209 
100 

15 TotaL.---------------- 1,184 

1960 

$7 
40 
9 
4 
1 
3 
1 

(1) 
4 

20 
1 

100 
72 
1 
5 

75 
1 

68 
235 

1,188 
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Rough garnet production was 4,500 pounds, valued at $5,000. The 
garnet mine, North Creek, N.Y., reported sales of 1,440 carats of cut 
and polished stones valued at $3,600. . 

Fire opal from Nevada was valued at over $5,000 ; quantity was not 
reported, but one producer at Virgin Valley, Nev., reported 20 pounds 
valued at $800. 

Lapis lazuli production :from the Caseade Mine, San Bernardino 
County, Calif., was 250 pounds. The value depended upon the quality 
and was priced from $3.50 to $200 per pound. 

The quantity and value of some other gem stones and mineral 
specimens produced were: Amethyst, 1,600 pounds, $2,200; beryl 
specimens, 1,000 pounds, $500; copper minerals, 8,000 pounds, $5,000; 
fluorite, 5,000 pounds, $8,000; geodes, 50,000 pounds, $10,000; how lite, 
3,000 pounds, $1,500; jasper, 100,000 pounds, $30,000; kunzite, 50 
pounds, $1,500; lepidolite, 1,500 pounds, $1,000; marcasite, 1,500 
pounds, $1,500; onyx, 16,000 pounds, $4,500; peridot, 440 pounds, 
$1,000 ; rhodonite, 20,000 pounds, $6,000; rhyolite, 21,000 pounds, 
$3,000; and vesuvianite, 2,500 pounds, $1,500. 

CONSUMPTION 

Consumption of diamond ($166 million) was 8 percent lower than 
in 1959; sales of synthetic and imitation stones ($6 million) were 40 
percent lower; and sales of natural and cultured pearls ($14.6 million) 
were 6 percent higher. 

Apparent consumption (domestic production plus imports minus 
exports) of gem stones in the United States in 1960 was over $164 
million, compared with $189 million in 1959. 

PRICES 

Prices of colored precious stones and some semiprecious stones have 
increased in the past few years. Some gem stones were difficult to 
find in wholesale and retail stores in the United States "because of a 
greater demand from European countries. 

Emeralds were in demand everywhere, but especially in Italy where 
the green stones are highly esteemed. Most natural emeralds sold 
originated in Colombia and Africa (good quality stone but small or 
dark), Brazil (pale), and India, where the mines were nearly 
exhausted. 

Deep blue aquamarines, produced in Brazil, were scarce and priced 
higher than wholesalers in New York were willing to pay. 

Large rubies, always high-priced, were rare, whereas the prices of 
small cheap stones rapidly increased. The large flawed crystals, 
usually sold as . mineral specimens, were cut and polished for the 
jewelry trade. Large quantities of dull, dark, and flawed star rubies 
from India were sold. · 

Sapphires also gained in popularity, and prices increased con
siderably above the unusual low prices of :former years. Production 
of fancy sapphires from Ceylon continued to decrease. 

Prices of Ceylon eat's eye and alexandrite increased, but these gems 
were almost nonexistent in the markets. No alexandrites were avail-
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able in European markets in late 1960, but a few small Russian stones 
at prices higher than diamonds of the same size were offered. 

Wholesale prices of black opal increased 50 percent or more. Red 
tourmaline, in short supply, and green and blue tourmaline, in good 
supply, increased only slightly in price. Most quartz gems were 
abundant, but fine amethysts were rare, and even average-quality 
stones were hard to find. 

Most other semiprecious and synthetic gem stones increased in 
price only slightly despite the increased labor costs of cutting and 
polishing. 

Zircon was the only gem whose price decreased.3 

FOREIGN TRADE 4 

Imports.-Imports of gem stones decreased nearly 10 percent in value 
from 1959. Gem diamonds accounted for 86 percent of the total 
imports but decreased about $6.8 million in value :from 1959. 

The value of natural and cultivated pearls imported increased 
$900,000 over 1959. 

Emerald imports, cut but not set, decreased $1 million. Imports 
from Switzerland increased nearly 400 carats, but the unit value per 
carat dropped from $725 in 1959 to $134 in 1960, resulting in an 
$861,000 drop in value. Imports from Colombia and Ceylon dropped 
12 percent and 83 percent, respectively, in quantity. There were 

TABLE 2.-U.S. imports for consumption of precious and semiprecious stones 
(exclusive of industrial diamonds) 

1959 196D 

Item 
Carats Value Carats Value 

(thousauds) (thousands) 

1 Revised figure. 
SorrRCE: Bureau of the Census 

1 Pough, Frederick H., Precious Stones : Scarcer, Costlier: Jewelers' Clrc.-Keystone, vol. 
131, No. 6, l\Iarch 1961. pp. 76. 93-94. 

• Figures on Imports and exports complied by 1\Iae B. Price and Elsie D. Jackson, Divi
sion of Foreign Acth·lties, Bureau of l\llnes, from records of the U.S. Department of 
Commerce, Bureau of the Census. 
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almost no imports from Thailand, whereas in 1959 nearly 2,500 carats 
were imported. 

Imports of imitation gems, cut or :faceted were nearly 55 percent 
under 1959. 

TABLE 3.-U.S. imports for consumption of diamonds (exclusive of industrial 
diamonds), by countries 

19.09 1960 

Rough or uncut Cut but unset Rough or uncut Cut but unset 
Country 

Carats 
Value 
(thou- Carats 
sands) 

Value 
(thou
sands) 

Carats 
Vain!' 
(thou
sands) 

Carats 
Value 
(thou
sands) 

---------1----1--------------------
North America: 

Canada ________ --------- 13,322 $1,259 817 
Mexico _________________ ----------- -------- 15 

$61 
I 

13, 751 $1, 004 936 
173 

$74 
16 

90 TotaL--------------- 13,322 1, 259 832 62 13,751 1, 004 1, 109 
1====1========= 

South America: 
Ar~entina _______ ------- 508 11 
RraziL---------------- 22,032 725 ------213- -----is- ---2ii~sii- ----iiii7- -------34- -------8 
British Guiana_________ 7, 461 241 67 8 22, 102 743 23 1 

~g;f~~~~~~~=========== -------=~6- ------~- -------25- ------3- ========== ======== ::::====== ======== 
Venezuela______________ 47,518 1,411 19 2 41,220 1,161 ---------- --------

Tota]_ ______ ---------- 77' 735 2, 393 

Europe: 
Austria _________________ ----------- --------
Belgium-Luxembourg_- 398.790 20,003 
Frai•ce __ ----.---· ------- 24,373 1, 257 
Germany, West________ 2, 418 57 
Italy___________________ 1,152 28 
Netherlands____________ 6, 900 546 
Swit7.erland____________ 3,134 91 
United Kin~dom_______ 877,236 163,749 

TotaL--------------- 1, 314,003 185,731 

Asia: 
India ___________________ ----------- --------
IsraeL----------------- 6, 625 158 
Japan __ ------------- ___ ----------- --------
Lebanon _______________ -··--------- --------
Singapore, Colony of ___ ----------- --------

324 

220 
538, Sll 
13.981 
49,400 

58 
35,782 

918 
7,3qs 

646,568 

1,970 
1228,677 

1,828 
3 

32 

31 

28 
50, 7S6 
1, 461 
3,438 

14 
3,987 

433 
1,016 

---
61, 163 

331 
17,497 

159 
1 

13 

90, 133 2, 811 

---------- --------
207,225 14,354 
45,965 1,803 

553 13 
---------- --------

22,512 1,432 
2, 501 138 

829,523 59,547 
-------
1,108,279 77,287 

57 

753 
435,284 
13,337 
59,703 

66 
33,869 

99 
7,133 

----
550,244 

86 
213,013 

6,398 

9 

47 
44,462 
1, 181 
3, 974 

15 
3, 762 

10 
1,094 

---
54,545 

15 
17,453 

81 

TotaL--------------- 6, 625 158 1232.510 18,001 54,894 1, 801 219,497 17,549 
1===1======== 

Africa: 
Congo, Republic of 

the, and Ruanda-
Urundi'-------------- ----------- -------- ---------- --------

Western Africa, n.e.c.•_ 5, 546 224 ---------- --------
West.ern Equatorial 

Africa, u.e.c.•---------Ghana _________________ _ 1, 79G 85 
43, 5P.8 404 Literia ________________ _ 30,384 905 

Union of South Africa __ _ I 85, 251 I 3, 124 36,590 7,109 

22 1 
7,180 259 

3,494 105 
7,104 47 

23,567 879 
5o, 185 3,198 

TotaL________________ I 166,485 I 4, 742 36,590 7,109 97,552 4, 489 
Oceania: Australia _________ ----------- -------- ---------- -------- 920 118 

--------------------
--------------------
----------

30.955 

30,9fi5 
83 

--------
-------·· 
---------------· 
--------

5,843 

5,843 
1 

====1========= 
Grand totaL _________ 11,578,170 194,283 1916,824 86,366 1,365,529 87,510 801,945 78,037 

1 Re >ised figure. 
• Effective July 1960; formerly Belgian Congo. 
• Effective July 1960; formerly French West Africa and Republlc of Togo. 
• Effective July 1960; formerly French Equatorial Africa. 

SoURCE: Bureau of the Census. 
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Exports.-Exports of gem stones, precious and semiprecious, were 
$7.6 million in 1960, compared with $5.3 million (revised) in 1959; 
and reexports were $21.7, compared with $19.7 million (revised) in 
1959. 

WORLD REVIEW 

World diamond production decreased 700,000 carats below 1959. 
This decrease was due to the political unrest in the Republic of the 
Congo where loss in production was 1.8 million carats. Increases in 
other countries brought the total production to 26.1 million carats. 

Gem-diamond production increased 300,000 carats, principally be
cause of increased production from Angola, Sierra Leone, and the 
Union of South Africa (De Beers' Group). · 

Sales of gem diamonds, reported by the Central Selling Organiza
tion, London, which sold about 90 percent of the world total, were a 
record $178 million, compared with $177 million in 1959. 

TA:BLE 4.-World production of diamonds, by countries 

(Thousand carats) 

1959 1960 
Country 

Gem Industrial 

Africa: 
Angola _______________ --------______________________ 516 500 

60 
14.200 

Central African"Republi<i;'------------------------- 40 
Congo, Republic of the.---------------------------- 655 

2,200 
400 
500 

Ghana_____________________________________________ 876 

?v~~;c~~si-,_~~==================================== } 200 
Liberia •- _ ----------------------------------------- 470 
Sierra Leone ___ --------------------------------____ 644 650 
South-West Africa •. _------------------------------ 841 90 
Tanganyika________________________________________ 27 4 
Union of South Africa: 

350 

Premier _________ ----- ______ -----_______________ 323 950 
De Beers Groupe_______________________________ 562 500 
Other "pipe" Mines'-------------------------- 30 70 
Alluvial • '------------------------------------- 250 1b0 

Other regions: 
Braril • --------------------------------------------- 180 170 
British Guiana_____________________________________ 22 40 
Venezuela__________________________________________ 15 80 
India, Borneo, Australia, U.S.S.R., and Others •--- 5 10 

1----1----
World totaL------------------------------------- 5, 903 

' Formerly French Guinea. 
I Estimate. 
I Exports only. 
< Including State-owned mines. 

NORTH AMERICA 

20,920 

Gem Industrial 

658 400 
30 45 

. 413 13,040 
873 2,400 
447 670 
80 120 

577 400 
912 1,050 
866 70 
287 250 

309 1,000 
717 580 
30 70 

240 160 

150 150 
41 60 
14 57 
10 20 

6, 700 20,500 

Dominican Republic.-Amber, containing numerous insect and plant 
inclusions, from deposits in Dominican Republic was described. Some 
references to other world deposits known to contain animal and 
vegetable inclusions were made.5 

s Science, Amber With Insects and Plant Inclusions from the Dominican Republic: Vol. 
131, No. 3409, Apr. 29, 1960, p. 1313. 
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SOUTH AMERICA 

Brazil.-Exploracao de Mineros Brasilia Ltd., a partnership of two 
Canadian corporations, prospected for diamonds and gold in several 
areas in the State of Minas Gerais during 1960. An alluvial deposit 
was found in central Brazil, but the quantity of gold was considered 
too low to risk the development of the property solely for diamonds. 6 

British Guiana.-A new diamond deposit was reported found near 
Ekereku.7 

EUROPE 

Spain.-The history and present production of "Spanish Topaz" 
mines near Velas Buenas, Spain, were given. These "topaz" crystals 
(brown quartz crystals or citrine) were valued in 1958 at US$35 per 
kilogram.8 

U.S.S.R.-Gem diamond produced by the U.S.S.R. was to be sold 
exclusively by the Central Selling Organization of the Diamond Corp., 
London, under an agreement whereby the diamonds produced from 
Siberian deposits would be marketed for the first time in the free 
world. 

The diamond mines in Y akut ASSR and their industrial develop
ment were described. 9 

ASIA 

Fine precious gems of Burma, Ceylon, and Thailand became scarce 
because mining almost ceased. Sapphires were still found in these 
countries, but the Ceylon stones were less valuable than those of Burma 
or Thailand. The Thailand sapphires were easier to cut and polish 
than Burma stones but had less value. 

Ceylon.-Gem stone mines in Ceylon produced alexandrite, amethyst, 
aquamarine, eat's eye, garnet, moonstone, ruby, sapphire, spinel, 
topaz, tourmaline, and zircon. The average annual output was esti
mated at US$420,000.10 

India.-The Geological Survey of India reported discovery of a 
rare variety of diamond in the Majhagawan diamond mines in the 
Panna district. Diamond also was reported to occur in a conglom
merate bed near Banganapalle in Andhra Pradesh.U 

Indonesia.-A new diamond field was discovered in South Kaliman
tan near the Ulin airport at Bandjarmas. One diamond that was 
found weighed 12 carats. 

Israel.-The history and status of the diamond industry were re
ported.12 Israel, with nearly 150 small factories employing 4,000 
people, cutting and polishing gem diamonds ranging from Yts carat 

• Mining World, Latin America: Vol. 13, No. 12, November 196(), p. 70. 
• Diamond News, Diamond Rush In British Guiana: Vol. 24, No. 3, December 196(), p. 13. 

8 Pough, Frederick H., The "Spanish Topaz" Mines: Jewelers' Circ.-Keystone, vol. 130, 
No.4, January 1960, pp. 62, 64. 

• Bureau of Mines, Mineral Trade Notes: Vol. 50, No.5, May 1960, pp. 7-12. 
10 Mining Journal (London), Diamonds, Gemstones, and Abrasives: Annual Review, 

May 1960, pp. 71, 73, 75, 77. 
1f Mining World, India: Vol 22, No. 12, November 1960, pp. 78-79. 
Mining Journal (London), Mineral Discoveries In India: Vol. 255, No. 6530, Oct. 14, 

1960, p. 413. 
""Bureau of Mines, Mineral Trade Notes: Vol. 51, No. 5, November 1960, pp. 18-24. 
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to% carat, was the third largest diamond center in the world. Dia
mond exports in 1959 were valued at nearly US$47 million, and 42 
percent of the total was exported to the United States. 

AFRICA 
Congo, Republic of the.-:Most diamond mining in the Congo was 

suspended for about 2 months during 1960 because of political con
ditions. The Bakwanga mine produced about 95 percent of the total 
output. It was closed on August 28, resumed operations late in Oc
tober, and production was expected to become normal early in 1961. 
Most other smaller mines of the Forminiere were partially shut down 
during the last half of the yearY 

Guinea, Republic of.-In the first part of 1960, Soguinex, a subsidiary 
of De Beers, and another French company, produced two-thirds of the 
Guinean diamonds; the other third was produced by a large number 
of individual miners. In November 1960 a Government resolution 
decreed that all private exploitation should be nationalized. Diamond 
exploitation was placed under the control of a new organization, 
Societe N ationale d'Exploitation de Diamonts, which was run for the 
Government by Russian mining engineers. In 1960, 1,116,500 carats 
of diamond was exported compared with 643,000 carats in 1959.14 

Alluvial diamond mining deposits near the Sierra Leone border 
were described.15 

Ivory Coast.-The output of diamond in 1959 by the two principal 
producers was about 188,000 carats, a 13-percent increase over 1958. 
One producer erected a plant to treat the 1960 production by a new 
process tried in a pilot plant during 1959. This new plant will re
cover about 250,000 carats from old tailings.16 

Malagasy· Republic.-During 1959, 24,740 pounds of precious and 
semiprecious stones, valued at nearly US$9,000, was exported. In the 
first half of 1960, exports were 21,800 pounds valued at US$19,000. 
Most valuable gems exported were citrine and labradorite.17 

Rhodesia and Nyasaland, Federation of.-Rhodesia Chrome Mines, 
Ltd., discovered a deposit of nephrite jade in the midlands of Southern 
Rhodesia during 1960. This was the first discovery of this mineral 
in Southern Africa.18 

Sierra Leone.-A program, called the Sierra Leone Revolving Loan 
Scheme, was instituted by the Department of Information, Ministry 
of Mines and Labor, to help native diamond miners improve mining 
methods and secure equipment. This program, financed by a free 
grant from American Aid released to the British Territories in 
Africa, allocated Sierra Leone $140,000.19 

13 Foreign Commerce Weekly, Strife-Torn Congo Struggles To Keep Mineral Output at 
Normal Rate: Vol. 64. No. 22, Nov. 28, 1960, pp. 32, 34. 

U.S. Embassy, Leopoldville, Republic of the Congo, State Department Dispatch 226: 
Jan. 23. 1961, p. 1. 

14 U.S. Embassy, Conakry, Republic of Guinea, State Department Dispatch 225: Mar. 13, 
1961, p. 15. 

15 Bruton, M. E., Diamond Mining in Guinea: Gemmologist, vol. 29, No. 348, July 1960, 
pp. 121-131. 

16 Bureau of Mines, Mineral Trade Notes: Vol. 50, No. 6, June 1960, p. 10. 
17 Bureau of Mines, Mineral Trade Notes: Vol. 52, No. 2, February 1961, pp. 10-11. 
18 Industrial Diamond Review (London), News in Brief: Vol. 20, No. 238, September 

1960, p. 175. 
19 Bureau of Mines, Mineral Trade Notes: Vol. 52, No. 2, February 1961, p. 10. 
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South-West Africa.-Most o:f the 18 varieties o:f gem stones produced 
in South Africa come :from an area near N amaland, and include agate, 
amazonite, amethyst, aquamarine, emerald, garnet, jade, topaz, and 
tourmaline. 

Production o:f gem diamond inl959 was nearly 875,000 carats, com
pared with 834,000 in1958. Output in 1960 was estimated at 4 percent 
more than in 1959. 

The Central Selling Organization reported that South-West Africa 
contributed about 24 percent o:f the total value o:f gem diamonds sold 
on the world market in 1959. 

Consolidated Diamond Mines, a subsidiary o:f De Beers Consolidated 
Mines, Ltd., accounted :for about 99 percent o:f the diamonds produced 
in this country. 20 

Tanganyika.-Tanganyika Corundum Corp, Ltd., continued to de
velop a ruby-corundum deposit near Longido, but no significant pro
duction or sale o:f gem material was reported. 

Ruby and Sapphire were reported discovered in deposits in the 
Lushoto district, Tanganyika. 21 

.Union of South Africa.-Income :from the sale o:f gem diamond dur
ing 1960 decreased 7 percent :from 1959 owing to a decrease in the 
quantity o:f diamonds sold.. Production o:f semiprecious gems was 
amethyst, 2,000 pounds, and tourmaline, 5,700 pounds. Tiger eye 
continued to be exported (2,000 pounds), but production figures were 
not available.22 

OCEANIA 

Australia.-Nullamanna Sapphires Pty., Ltd., about 10 miles north 
o:f Inverell, New South Wales, began producing sapphire during 1959. 
In 2 months, 221 ounces o:f material was produced. 

Opal was discovered near Helen Springs Station 90 miles north o:f 
Tennant Creek. Some black opal was produced. The Cretaceous rock 
:formations in western New South Wales were reported to be :favorable 
:for opal discoveries. 

Opal production was expected to exceed US$2.8 million in 1960, 
compared with US$1.9 million in 1959. Exports to .Japan in 1959 
were valued at over US$1 million; to West Germany, over US$400,000. 

Information concerning Australia's gem stone deposits and pro
duction was published by the Australian Bureau o:f Mineral 
Resources.23 

In an area between Southern Cross and York in Western Australia, 
mineral deposits were staked by several large mining companies. 
Included was a 30-square-mile tract 40 miles northeast o:f Hall's 
Creek staked :for agate and other gem stones.24 

A new syndicate was licensed by the State o:f Western Australia to 
operate cultured pearl :farms in two areas in King Sound at Malumbo 

20 Rnrpau of Mines, Mineral Trade Notes: Vol. 52, No. 1, J"anuary 1961, pp. 15-17. 
"'Mining .Tournai (London), Mining in Tanganyike in 1960: Vol. 256, No. 6559, May 5. 

1961. pp. 505. 507. 
""U.S. Consulate, Cape Town. Union of South Africa, State Depal'tment Dispatch 110: 

Mar. 30. 1961, pp. 2, 6, encl. 2, pp. 1, 2. 
23 Mining J"ournal (London), Australia's Gemstone Industry: Vol. 255, No. 6521, Aug. 12, 

1960. p. 173 . 
.. Financial Standard (Melbourne), Mineral Interest Widens: Vol. 117, No. 2920, J"an. 

26, 1961, p. 27. 
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Anchorage. The services of a Japanese technician and cultured pearl 
expert were to be obtained. 25 

ANTARCTICA 

Antarctica.-Petrified wood of low-grade gem quality was found by 
a Bureau of Mines field engineer in perhaps the world's most remote 
location near the head of Mackay glacier west of the Ross Sea. 

TECHNOLOGY 
Newly developed prospecting techniques were mentioned as possible 

methods of searching for the original source of diamonds found in 
the Great Lakes glacial drift areas. 26 

Two publications on Maine minerals and mineral locations were 
issued during the year. 27 

The occurrence and description of 63 gem and ornamental stones 
in Washington was published.28 

DescriptiOns and occurrences o£ many Malagasy minerals and gem 
materials were given.29 

Each monthly issue of the Mine and Quarry Engineering (London) 
journal beginning with October 1953 described a mineral, giving the 
synonyms, nomenclature, varieties, composition, crystallography, 
physical and optical properties, tests, diagnoses, occurrences, and 
uses. Each mineral was illustrated in color. In the 1960 issues the 
minerals in chronological order were: Crocoite, lazurite, erythrite, 
manganite, serpentine, scheelite, stilbite, ulexite, brochantlte, brucite, 
mispickel, and agate. 

Deposits of minerals in Arkansas and Oklahoma, including diamond 
inleridotite, were described. 30 

historical review and the characteristics of Brazilian diamonds 
were given, and the diamonds were compared with diamonds from 
other countries. 31 

A Russian book on the diamond fields of Y akutia, northern Siberia, 
was published in 1959. It contained 525 pages, 41 colored plates, and 
305 photographs, drawings, and diagrams. The book was reviewed 
and abstracted in a British publicatiOn. 32 

A history of African diamond mining and recovery of diamond from 
alluvial and underground deposits were published.33 

26 Bureau of Mines, Mineral Trade Notes: Vol. 51, No.5, November 1960, p. 28 . 
.., Smith, Charles H., Diamonds in the Great Lakes Area-A Geological Enigma: Ca

nadian Min. JOUr., vol. 81, No. 7, July 1960, pp. 51-52. 
"'Morrill, Phillip, and others, Maine Mines and Minerals: Dillingham Natural History 

Museum, East Winthrop, Maine, vol. 1, Western Maine, 1960, 82 pp.; vol. 2, Eastern 
Maine, 1960, 82 pp. 

Maine Geological Survey (Augusta), Maine Mineral Collecting: 1960, 23 pp. 
"'Valentine, G. M., and Huntting, M. J., Inventory of Washington Minerals, 2d Ed.: 

Wash. Dept. of Conserv., Div. of Mines and Geol., Bull. R7, vol. 1, pt. 1, 1960, pp. 43-46 
(text); vol. 2, pt. 1, 1960, p. 35 (map). 

""Behler, Jean, Madagascar Mineralogy: Rept. Malgache, Ann. Geol., Madagascar, No. 29, 
1960, pp. 1-78; Chern. Abs., vol. 55, No. 2, Jan. 23, 1961, col. 1301e. 

oo Scull, B. J., The Age of Mineralization in the Ouachita Mountains of Arkansas and 
Oklahoma : Symposium on Geol. Ouachita 1\Its., Dallas Geol. Soc., Ardmore Geol. Soc, 
1959, pp. 62-69; Chern. Abs., vol. 54, No. 1, Jan. 10, 1960, col. 178b. 

"'Reis, Esmaraldino, The Big Brazilian Diamonds: Brazil Dept. Natl. Prod. Mineral, 
Div. Geol. e Mineral., Rio de Janeiro, vol. 191, 1959, 65 pp.; Chern. Abs., vol. 54, No. 14, 
JUly 25, 1960, col. 139921. 

.. Wilson, N. W., The Diamond Deposits of Yakutia: Min. Mag. (London), vol. 103, No. 4, 
Oetober 1960, pp. 205-213 . 

.. Dally, A. F., Africa's Key Role in Diamond Mining: World> Mining, pt. 1, vol. 13, No. 
10, September 1960, pp. 38-43 ; pt. 2, vol. 13, No. 11, October 1960, pp. 36-41 ; pt. 3, vol. 
13, No. 12, November 1960, pp. 32-37. 
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Additional information on diamond mining, processing, and syn
thetic development may be found in the Abrasive Materials chapter 
of this volume. 

Chemical, optical, and X-ray data on jadeite and associated min
erals found in central Japan were given.34 It was suggested that 
jadeite probably was formed under high pressure at a low temperature 
during metamorphism. Desilication of its host rock by the associated 
ultramafic rock might have promoted its formation. 

The composition and structure of moonstones from Ceylon, Coim
batore, and Korea were studied, and results were given.35 

The mechanism of quartz formation in the laboratory and some 
conclusions concerning the natural process was written.36 

Equipment used by various research laboratories in the synthesis of 
diamond was described.37 

The U.S. Air Force established a research laboratory at Bedford, 
Mass., to synthesize crystals, including diamonds. It was hoped that 
diamonds could be developed for making transistors that could be 
operated at high temperatures. Information on equipment used and 
results obtained was given.38 

Diamond, kyanite, garnet, topaz, and jadeite were synthesized in 
the laboratory under ultra-high pressures.39 

.A. new emerald substitute was manufactured in Austria. These 
emeralds, grown from a seed consisting of a faintly colored, faceted, 
beryl gem, were then coated with a thin layer of emerald by a hydro
thermal or flux-fusion process. The result was an unpolished faceted 
O'em.4o 
o Star gem stones produced synthetically were described.41 

Methods of producing quartz eat's eye,42 garnet,43 and unicrystal
line bodies 44 were patented. 

Cutting of jade minerals by diamond saws was compared with wire 
and disc cutting methods.45 

.. Seki, Yl\tarll. Alba, Mlzuo, and Kato, Chlgusa, Jadeite and Associated Minerals of 
Metagabbroic Rocks in the Sibukawa District, Central Japan: Am. Minerai. vol. 45, Nos. 5 
and 6, May-June 1960, pp. 668-679 . 

.. Jayaraman, A., X-Ray Study of the Structure of Moonstones: Proc. Indian Acad. Sci., 
vol. 50A, 1959, pp. 349-357; Chern. Abs., vol. 54, No. 15, Aug. 10, 1960, col. 15107a. 

.. Corwin, James F., Natural Quartz From the Laboratory: Jour. Chern. Ed., vol. 37, 
No. 1, January 1960, pp. 11-14 . 

., Giardini, A. A.,, Ty~dings, J. E., and Levin, S. B., A Very High Pressure-High Tempera
ture Research Apparatus and thtl Synthesis of Diamond: Am. Mineral., vol. 45, Nos. 1 and 
2, January-February 1960, pp. 217-221. 

Schwartz, C. M., and Wilson, W. B., Ultra High Pressure for Materials Research : Bat
telle Tech. Rev., vol. 8, No. 6, June 1959, pp. 3-8. 

""Pough, Frederick H., The "Gem" Factory on Route 128: Jewelers' Clrc.-Keystone, 
vol. 130, No. 7, April 1960WJP· 78, 80, 92-94, 123. 

so Metal Progress, Ultra-High-Pressure Techniques: Vol. 77, No. 4, April 1960, pp. 170, 
172, 174. 

Birch, Francis, and Robertson. E. C., Report P.B. 128556: U.S. Govt. Research Rept., 
vol. 29, No. 2, 1958, 55 pp. 

""Holmes, Ralph J., and Crowningshield, G. Rober.t, A New Emerald Substitute: Reprint 
from Gems and Gemology, Spring 1960, 22 pp. 

a Pough, Frederick H., New Star Stones Break With Tradition: Jewelers' Circ.-Keyston.e, 
vol. 131, No.2, November 1960, pp. 64, 78, 80, 82 . 

., Watson, John E., Method of Making Synthetic Quartz Cat's-eye Gem: U.S. Patent 
2,948,082, Aug. 9, 1960. •a Nielsen., James W. (assigned to Bell Tele)>hone Laboratories), Method of Making Single 
Crystal Garnets: U.S. Patent 2,957,827, Oct. 25. 1960. 

Wentorf, Robert H. (assigned to Union Carbide Corp.), Method of Making Garnet: U.S. 
Patent 2,941,861, June 27, 1960. 

"Kebler, Richard W., Dutchess, Elmer E., and Hutcheson, Ralph L. (assigned to Union 
Carbide Corp.), Method for Making Synthetic Unlcrystalll~ Bodies: U.S. Patent 2,962,838, 
Dec. 6, 1960 . 

.. Shreve, R. Norris, Jade Cutting Toooy: Gems and Gemology, voL 10, No.3, Fall1960, 
pp. 81-89. 
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The need for lapidary diamond saws, less costly than the circular 
type now being used, was discussed. It was suggested that hacksaw 
blades, diamond-charged and adapted to lapidary work, would be a 
good substitute since power tools suitable for opera6ng this type of 
blade were already on the market.46 

Cutting, grinding, and polishing techniques used in producing 
kunzite gem stones were described.47 

A machine for faceting gems was patented in Switzerland. The 
patent was illustrated and showed details of the gem holder which 
was angularly adjustable but limited by stops.48 

A brilliant-cut diamond with a new shape called the trilliant, 
having 44 facets and a polished girdle, was developed.49 

Methods of testing pearls to determine if they are natural or cul
tured were described.50 

A simple, quick, and cheap method of determining whether a dia
mond is naturally or artificially blue was developed.51 

The color changes in diamond bombarded with neutrons and elec
trons in a high voltage accelerator were described. 52 

A method o£ preventing gem opal from cracking during processing 
was patented in Japan. 53 

A foldable device for use in examining tran"sparent or translucent 
gem materials with polarized light was patented.54 

An electrical detector was invented to sort transparent and trans
lucent gem diamond from opaque gangue materials. The optical 
property o£ gem diamond to reflect light was used to develop this 
appar.atus.55 

Lists of reference books for gem collectors and lapidaries were 
given.56 Some books on gems and gem materials were published in 
late 1959 and during 1960.57 

39~~-ineralogist,. New Lapidary Products: Vol. 28, Nos. 2-3, February-March 1960, pp. 

<7 Deane, N., Cutting a Kunzite: J"our. Gemology, vol. 7, No. 8, October 1960, pp. 294-295. 
48 Stachli, W., Machine for Faceting Series of Gems: Swiss Patent 343,829, Mar. 1, 1956. 
'"'Gemmologist (London), Brilliant-Cut Diamond of New Shape Developed: Vol. 29, No. 

345, April 1960, p. 63. 
50 Pough, Frederick H., Natural or Cultured? X-ray Will Tell All: J"ewelers' Circ.

Keystone, vol. 130, No. 7, April 1960, pp. 74, 88-90. 
51 Custers, J". F. H., Dyer, H. B., and Raal, F. A., A. Simple Method of Differentiating 

Between Natural Blue Diamonds and Diamonds Coloured Blue Artificially: Ind. Diamond 
Rev., vol. 30, No. 236, July 1960, pp. 134-135. 

52 Custers, J". F. H., and Wedepohl, P. T., Diamond•s and the Atom: J"ewelers' Circ.
Keystone, vol. 130, No. 13, September 1960, pp. 106, 125, 126. 

63 Nagao, C .. Japanese Patent 311 (1960) J"an. 19, 1960. 
"'Chromy, Benjamin J., Device for Optical Examination of Gem Materials: U.S. Patent 

2,934,993, May 3. 1960. 
55 Linari-Linholm, A. A., An Optical Method of Separating Diamond from Opaque 

Gravels: Inst. Min. and Met. (London), preprint 38, 1960, 11 pp. 
56 Pough, Frederick H., Basic Books and Tools for the Gem Specialist: J"ewelers' Circ.

Keystone, vol. 130. No. 6, March 1960, pp. 80, 82, 115-116. 
Pough, Frederick H., Information for Your Talks About Gems: J"ewelers' Circ.-Keystone, 

vol. 130, No. 13, September 1960, pp. 108, 110, 127-128. 
Pough, Frederick H., Good Source Material for Jeweler Lectures: J"ewelers' Circ.-Key

stone, vol. 130, No. 11, J"uly 1960, pp. 66, 70, 72, 74, 76. 
Jewelers' Circular-Keystone, Books: Vol. 130, No. 9, J"une 1960, p. 110. 
Pough, Frederick H., Classic Gem Texts Stand Tests of Time: J"ewelers' Circ.-Keystone, 

vol. 130, No. 8, May 1960, pp. 66, 68. 
"' Copeland, L., and others, The Diamond Dictionary : Gemological lust. America, Los 

Angeles, Calif., 1960, 317 pp. 
Lapham, Davis M., and Geyer, Alan R., Mineral Collecting in Pennsylvania: Pennsyl

van!a Topographic and Geologic Survey Bull. G-33, 1959, 74 pp. 
Smkankas, J"ohn, Gemstones of North America: D. Van Nostrand Co., Inc., Princeton, 

N.J., 1959, 675 pp. 
Northrop, Stuart A., Minerals of New Mexico, Rev. Ed.: Univ. of N. Mex. Press, A.Ibu

qnerque, N. Mex., 1959, 665 pp. 



Gem Stones 
By John W. Hartwell 1 and Betty Ann Brett 2 

GEM materials and mineral specimens produced in the United 
States during 1961 were estimated at $1,309,000-a $121,000 
increase over 1960. 

According to the U.S. Department of Commerce, there were 326 
lapidary plants in 25 States in 1958.8 New York, N.Y., had the 
greatest number with 205, followed by Providence County, R.I., 37; 
and Los Angeles, Calif., 11. The average number of employees in 
each plant was 6. Four of the larger plants, located in the counties 
of Westchester, N.Y., Middlesex, N.J., Rolette, N.Dak., and Tarrant, 
Tex., employed 100 to 249 workers each. Also listed were 249 
plants in 15 States manufacturing "jewelry findings and materials." 
Most plants were in Rhode Island, with 144, followed by New York, 
41, Massachusetts, 23, and New Jersey, 20. One plant in Massachusetts 
employed more than 500 workers. The average plant employed 20 
workers. 

The Internal Revenue Service amended its regulations covering 
the Federal retail excise tax on jewelry. The new regulations added 
to, amended, or superseded sections of Regulation 51 as amended and 
printed in 1956. The following stones, whether real or synthetic, cut, 
polished, rough, or in their natural state, were taxable when sold at 
retail: Amber, beryl (aquamarine, emerald, golden beryl, heliodor, 
and morganite), chrysoberyl ( alexandrite, eat's eye, and chrysolite), 
corundum (ruby and sapphire), diamond, felds:J?ar (moonstone), 
garnet, jadeite (jade), jet, lapis lazuli, nephrite (Jade), opal, pearl 
(natural and cultured), peridot, quartz (amethyst, bloodstone, citrine, 
moss agate, onyx, sardonyx, and tiger's eye), spinel, topaz, tourmaline, 
turquoise, and zircon. In addition to these stones, the tax applied to 
all articles commonly or commercially known as jewelry, regardless 
of the substance of which they were made. In determining the retail 
price for tax purposes, any charge for the coverings or containers in 
which the stones or jewelry were delivered to the customer were to 
be included.4 

DOMESTIC PRODUCTION 

Production data were collected by the Bureau of Mines by can
vassing amateur and professional producers of gem stones, but it was 
not possible to contact all operators. Therefore, information is based 
on only a partial survey. 

1 Commodity specialist, Division of Minerals. 
• Statistical clerk, Division of Minerals. 
• U.S. Department of Commerce. 1958 Census of Manufacturers: Lapidary Work. 

1961. p. 72. 
• Burnstlne, Bernard N. A Jeweler's Guide. Jewelers' Clrc.-Keystone, v. 131, No. 7, 

Apni1961,pp.86-89,102, 104. 
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Gem material and mineral-specimen production was reported from 
45 States, 1 more than in 1960. California, Oregon, and Texas were 
the leading States. Eleven States-California, Oregon, Texas, Ari
zona, Nevada, Wyoming, Washington, Utah, New Mexico, Colorado, 
and Montana-produced 85 percent of the total value. 

An amethyst mine in Roberta, Cabarrus County, N.C., began 
operating in 1961. Two weeks after mining started, three bushels 
of amethysts in clusters and single crystals were recovered.5 

TABLE I.-Estimated value of gem st~rte production in the United States 

(Thousand dollars) 

State 1960 

Arizona_______________________ $120 
Arkansas_____________________ 38 
California.------------------- 150 
Colorado_____________________ 45 
Coflllectlcut._________________ 1 
Delaware _________________ -·-- _________ _ 
Hawaii_______________________ (1) 
Maine________________________ 15 
Maryland____________________ 2 
Massachusetts---------·------ 1 
Nebraska_____________________ 4 
Nevada._____________________ 100 
New Hampshire.............. 15 

~:: ~es:foo:::~===========:=: J New York____________________ 9 

• Included with" Other States." 

1961 

$119 
19 

200 
36 
9 
1 

18 
20 
3 
2 
5 

100 
(1) 

State 

North Carolina.______________ $4 
North Dakota________________ 1 
Ohio_________________________ 3 
Fennsylva:tlia_________________ 4 
Rhode Island _________________ ----------
South Dakota •• ______________ 20 
Tennessee____________________ 1 
Texas________________________ 100 
Utah_________________________ 72 
Vermont..___________________ 1 
Virginia._____________________ 5 
West Virginia________________ 1 
Wyoming____________________ 68 

9 Other States •---------------- 355 

1961 

$6 
1 
4 
5 
1 

18 
1 

150 
73 
2 
6 
1 

83 
361 

46 ~--··-·-· 
10 TotaL _________________ _ 1,188 1,309 

• Ill.ciudes Alaska,ldabo, Illinois, Indiana (1961), Michigan, Minnesota (1960), Missouri (1961), Montana, 
Oklahoma, Oregon, and Washington with a value of $1,000 or more and those States indicated by footnote 1. 

A pink sapphire weighing 14 ounc~s, estimated to contain 2,000 
carats of cuttable material, was found m the Cowee Valley gem field, 
Macon County, N.C. A 24-ounce ruby weighing 3,400 carats also 
was found. The ruby contained many flaws, but from the unflawed 
material within the stone 800 to 1,200 carats may be cut. 6 

New synthetic emeralds were available to U.S. jewelers as a result 
of a contract between Linde Co. and a Brazilian gem stone dealer, a 
worldwide distributor of Austrian-manufactured synthetic emeralds. 
The new synthetics were to retail for $62 to $75 per 1-carat stone, 
compared with the Chatham-created emeralds priced at $50 to $280 
for the same size.7 

Agate.-Nearly 180 tons of agate valued at $130,000 was reported 
produced in 23 States in 1961. Estimates were that an additional200 
tons valued at $150,000 was produced in States from which no reports 
were received. Principal States, in decreasing order of production, 
were Oregon, South Dakota, New Mexico, Arizona, Washington, 
Utah, California, and Montana. 

Moss agate production was valued at $6,000; turritella, $8,000; and 
fire agate, $4,000. Plume agate was not reported produced. 

• Rocks and Minerals. Amethyst Mine Opens in North Carolina. V. 36, Nos. 9, 10, 
September-October 1961. p. 458. 

6 The Evening Star, Washington, D.C. Carolina Gem-Hunter Finds 2 Giant Stones. 
No. 205, July 24, 1961, p. 24. 

• Jewelers' Circular-Keystone. The New Synthetic Emeralds. V. 131, No. 12, August 
1961, pp. 156, 158, 160, 161. 
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Diamond.-Production of diamond at "Crater of Diamonds" near 
Murfreesboro, Ark., was 121 carats valued at $7,260. Kimberlite was 
still beins- sold, but production and value were not reported. The two 
largest dmmonds found during 1961 weighed 3.42 and 3.27 carats. 

A washing and concentrating plant, capable of processing 100 cubic 
yards of diamond-bearing kimberlite per day, was in operation during 
1961 at the Arkansas Diamond Mine near Murfreesboro, Ark. A 
total of 9 carats valued at $320 was reported recovered during the year. 

Jade.-J ade production from Alaska, California, Nevada, and Wyo
ming was 24,000 pounds valued at $73,000. Wyoming was the lead
ing State with 9,000 pounds valued at $42,000. Jade was reported 
discovered in the Lake Huron region, Mich. No other information 
on this new source was given. 

Outcroppings of green, yellow, blue, gray, and brown jade were 
discovered southwest of Twenty Nine Palms, Calif. 

Obsidian.-Obsidian production, totaling 90,000 pounds valued at 
$25,000, was reported from six States. Utah was the leading State 
with 42,000 pounds valued at $13,000. Some of the obsidian varieties 
collected included rainbow, golden sheen, snowflake, black, and white. 

Petrified Wood.-About 80 tons of petrified wood valued at $69,000 
was produced in 12 States. South Dakota led with nearly 26 tons, 
followed by Arizona, Wyoming, Utah, Nebraska, and Nevada. Petri
fied palm wood production was 5,300 pounds valued at nearly $4,000, 
and petrified bone produced was 11,000 pounds valued at $6,600. 

Quartz Crystal.-Reports indicated that about 35 tons of quartz 
crystal and miscellaneous quartz specimens, except smoky and rose, 
was produced, valued at $20,000. Arkansas was the leading pro
ducing State with 26 tons valued at $8,000. 

Smoky and rose quartz production was 10,000 pounds valued at 
$8,000. 

Tourmaline.-Production of tourmaline from Maine was reported 
to be over 4,000 carats valued at $500, and 10,000 pounds of tourmaline 
specimens valued at more than $1,000 were produced. Most of the 
material came from the Harvard Mine near Greenwood, Maine, and 
from areas around Newry. Specimens of apatite, cookeite with 
quartz, and lepidolite also were obtained from the Harvard Mine. 

Turquoise.-Five States reported production of 5,300 pounds of 
turquoise valued at $40,000. Arizona produced 2,900 pounds valued 
at $12,000; Nevada, 1,800 pounds, at $20,000; and Colorado 100 pounds, 
at $5,000. Minor values were reported from California and New 
Mexico. 

The Blue Star mine, north of Carlin, Nev., a producer of turquoise 
for 25 years with an output of about $400,000, was being developed 
into a gold-producing property during 1961. 

Miscellaneous Gem Material.--Mineral specimens produced in the 
United States were estimated at 350,000 pounds valued at $200,000. 
Principal producing States were Texas, South Dakota, California, 
Colorado, and New Mexico. 

Rough garnet production was 1,700 pounds valued at $2,100, princi
pally from California. Sales of 458 carats of cut and polished stones 
valued at $916 were reported from a garnet mine at North Creek, 
N.Y. 
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A few pounds of gem opal valued at $3,000 were reported produced 
from the Rainbow Ridge and Bonanza opal mines in Virgin Valley, 
Nev. Another producer from a locality south of Yerington, Nev., 
reported production of 1,500 pounds. 

Output of 100 pieces of jet valued at $200 was reported from New 
Mexico for the first time in many years. . 

Production of black coral, obtained by divers off the islands of 
Kauai, Lanai, Maui, and between Maui and Molokini Islands in 
Hawaii, was about 3,200 pounds valued at $18,000. Due to the depths 
to which divers were required to go to recover the coral, prices were 
expected to increase from $5 to $8 per pound in 1961 to $12 in 1962. 

The quantity and value of some other gem stones and mineral spec
imens produced were: Amethyst, 1,000 pounds, $1,000; beryl spec
imens, 1,000 pounds, $6,000; copper minerals, 10,000 pounds, $12,000; 
feldspar gems, 15,000 pounds, $3,000; fluorite, 2,000 pounds, $1,500; 
fossils, 5,000 pounds, $3,000; geodes, 25,000 pounds, $15,000; gold 
nuggets, 2 pounds, $1,000; idocrase, 3,000 pounds, $2,500; jasper, 75,000 
pounds, $25,000; lepidolite, 2,000 pounds, $1,000; marcasite, 2,000 
pounds, $1,500; onyx, 50,000 pounds, $10,000; ornamental stone, 50,000 
pounds, $8,000; peridot, 10,000 pounds, $15,000; rhodonite, 30,000 
pounds, $10,000; rhyolite, 5,000 pounds, $1,500; topaz, 1,000 pounds, 
$2,000; and verd-antique, 15,000 pounds, $1,500. 

CONSUMPTION 

Diamond consumption, $193 million was 16 percent greater than 
in 1960; sales of synthetic and imitation gem stones, $5.3 million were 
12 percent lower; and sales of natural and cultured pearls, $17 mil
lion were 16 percent higher. 

Apparant consumption (production plus imports minus exports 
and reexports) of gem stones in the United States was over $181 
million, compared with $164 million in 1960. 

PRICES 

Prices quoted during October 1961 for cut and polished gem dia
monds were: 14 carat, $70 to $295 ; % carat, $170 to $540; 1 carat, 
$400 to $1,680; and 2 carats, $1,090 to $4,000. The range in price of 
each size depended upon quality (cut, clarity, and color) . 

The price of medium-grade, rough, green opal from Australia in
creased from US$45 per ounce in 1959 to US$90 in 1960, and to 
US$135 in 1961. Best-grade, rough, black opal was selling at US$448 
or more per ounce in mid-1961. 

A report on the diamond industry was published. This publication 
contained information on diamond marketing and world prices of gem 
and industrial diamonds during 1960.8 

8 Switzer, George. Thirty-Sixth Annual Report on the Diamond Industry-1960 
Jewelers' Circ.-Keystone, 1961, 53 pp. 



GEM STONES 589 

FOREIGN TRADE 9 

Imports.-Gem stone imports increased 16 percent in value over 1960. 
Gem diamonds accounted for 87 percent of the total imports and 
increased 947,000 carats in quantity and $28 million in value over 1960. 

Diamonds, cut but unset, were principally imported from Israel 
and Belgium-Luxembourg, with 51 percent from the latter. The 
average values per carat of diamond imports from the principal ex
porting countries were Belgium-Luxembourg, $98.02; France, $96.24; 
Israel, $78.97; Netherlands, $112.46; Union of South Africa, $179.18; 
United Kingdom, $129.82; and West Germany, $66.73. Average value 
of all imports of these cut but unset diamonds was $93.67. 

Imports of emeralds, cut but not set, increased 146,000 carats over 
1960; 89 percent came from India. The average values per carat of 
emerald imports from the principal exporting countries were Brazil, 
$23.12; Ceylon, $48.53; Colombia., $78.35; France, $30.29; Hong Kong, 
$86.34; India, $5.36; Italy, $84.78; Pakistan, $87; Switzerland, 
$138.13; Union of South Africa., $114.64; United Kingdom, $16.91; 
and West Germany, $37.47. 

The value of imported cultured pearls increased about $2.5 million 
over 1960, but the value of natura,! pearls decreased $129,000. 

Rubies and sapphires, cut but not set, valued at $675,000 were 
imported from 13 countries. Imports from Colombia, the principal 
source, were valued at $506,000. 

TABLE 2.-U.S. imports for consumption of precious and semiprecious stones, 
exclusive of industrial diamonds 

1960 1961 

Stones 
Carats Value Carats Value 

Diamonds: 
Rough or uncut, suitable !or cutting into gemstones, 

duty !ree .•..... ---------------------------------- 1, 365,529 
Cut, but unset, suitable !or jewelry, dutiable....... 801,945 

Emeralds: Cut but not set, dutiable___________________ 81,207 
Pearls and parts, not strung or set, dutiable: 

NaturaL ..... ____________ ------ ______ .• ---------- ------------
Cultured or cultivated ___________________________ ------------

Other precious and semiprecious stones: 
Rough or uncut, duty !ree ••• ---------------------- -----------
Cut but not set, dutiable .•.........••.....•.•.•.••• -----------
Imitation, except opaque, dutiable: 

Not cut or !aceted----------------------------- ------------
Cut or faceted: 

Synthetic._. __ •.. _ ..• --•... ----.-------.-... -------.• -. 
Other_ •..... ___ .. _ •.•. _ ....•.••.•...•• _.... . ___ •••••• __ 

Imitation, opaque, including Imitation pearls, duti-
able .•.• _ .•......•.... __ ••.•..•...••••••••.•• _._.. . .••••...... 

(thousands) (thousands) 

I $87,518 
78,037 
1,463 

2,274,923 
839,150 
227,284 

629 ------------
13,934 ------------

620 
3,967 

74 ------------

334 
5,897 

8 ------------

$114,670 
78,605 
2,090 

500 
16,425 

1,169 
3,899 

54 

346 
4,907 

Marcasites: Real and Imitation, dutiable •••..•..... ------------
1-------1------1------1------

7 
14 
36 

Total ••• -------•••• ---------------.------------ ------------ 1192,488 222,715 

1 Revised figure. 
Source: Bureau of the Census. 

~Figures on Imports and exports comptled by Mae B. Price and Elsie D. Jackson, 
Division of Foreign Activities, Bureau of Mines, from reeords of the U.S. Department 
of Commerce, Brareau of the Census. 
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TABLE 3.-U.S. imports for consumption of diamonds (exclusive of industrial 
diamonds), by countries 

Country 

1960 

Rough or uncut Cut but unset 

Value 
Carats (thou

sands) 

Value 
Carats (thou

sands) 

1961 

Rough or uncut 

Carats 
Value 
(thou
sands) 

Cut but unset 

Value 
Carats (thou

sands) 
--------~1--------· --·-----------------
North America: 

Canada ••••• ____________ 13,751 $1,004 936 $74 7, 772 $8aa 
Mexico _________________ ---------- -------- 173 16 257 3 
Panama ________________ ----·----- -----··- ---·-·-·-· -·------ ---------- -------·-

TotaL.-------------· 13,751 1, 004 1,109 90 8,029 836 

79 
160 
23 

262 

$10 
14 
3 

27 
= ==::=::::::===== 

South America: BraziL ________________ _ 26, 811 907 34 8 42, 962 759 706 36 
British Gu!a.na ________ _ 22, 102 743 23 1 26, 150 686 93 8 Venezuela _____________ _ 

41,220 1,161 ---------- -----·-- 111,700 3,151 ---------- --------------------------------.-
Total_________________ 90,133 2, 811 57 9 180,812 4, 596 799 44 

________:..,.__===_._,._._=== 
Europe: 

~::fif~='Lllieiniiciitri~~ --2ii7;m· -i4;a54· 435, ~ 44, 4~~ --2iii;4iii- --i5;39i" --428;o54· --4i;957 
France_________________ 45,965 1, 803 13,337 1,181 47,857 1, 522 10,578 1, 018 
Germany, West._______ 553 13 59,703 3, 974 896 28 52,154 3, 480 

~~herlaiid8:::::::::::: ---22;5i2- --i;432- 33, s~ 3, 1M --·so:s63- ---2;aoo· 28, rs~ 3, ~ 
Switzerland____________ 2, 501 138 99 10 6, 526 269 349 205 
U.S.S.R ________________ ---------- -------- ---·------ ·------- ---------- --------- 1,023 85 
United Kingdom_______ 829, 523 159, 555 7, 133 1, 094 1, 561, 423 81, 702 5, 238 680 

Total _________________ 1, 108,279 177,295 550,244 54,545 1, 877,684 101,272 526,693 50,718 

Asia: 
Hong Kong _____________ ---------- -------- ----·----- -------- -----·---- ---------
India ___________________ ---------- -------- 86 15 ---------- ---------
Jran ____________________ ·------·-- -------- ---------- -------- ---------- ---------
IsraeL----------------- 54,894 1, 801 213,013 17,453 50,744 1, 938 
Japan __________________ ---------- -------- 6,398 81 244 26 

~~~~~~e:-~~1~~~-~~::: :::::::::: :::::::: :::::::::: :::::::: :::::::::: ::::::::: 

1 
9 

56 
278,229 

942 
38 
83 

(') 
3 
4 

21,971 
91 
11 
1 

TotaL--------------- 54,894 1, 801 219,497 17,549 50,988 1, 964 279, 358 22, 081 

Africa: 
Congo, Republic of 

the, and Ruanda
Urundi •--------------

Western Africa, n.e.c.•·•
Western Equatorial 

22 
7,180 

1 ---------- -------- 10,860 
80,243 

228 
2,097 

10 

Africa, n.e.c.•---------Ghana _________________ _ 
Liberia ________________ _ 
Uu!on of South Africa .. 

3,494 
7,104 

23,567 
56,185 

259 

TotaL_______________ 97,552 4, 489 
Oceania: Australia_________ 920 118 

30, 955 5, 843 157' 410 6, 002 31, 961 
83 1 ---------- --------- 77 

5,726 
9 

Grand total __________ 1, 365,529 187,518 801,945 78,037 2, 274,923 114,670 839,150 78,605 

t Revised figure. 
2 Less than $1,000. 
• Effective July 1960; formerly Belgian Congo. 
• Effective July 1960; formerly French West Africa and Republic of Togo. 
• N.e.c.-not elsewhere classified. 
e Effective July 1960; formerly French Equatorial Africa. 

Source: Bureau of the Census. 

Exports.-Exports of gem stones, precious and semiprecious, were 
$14.8 million, compared with $7.6 million in 1960. Diamonds, cut 
but unset, accounted for 76 percent of the total. 

The value of gem stones exported, except diamonds, was over $2 
million, of which 50 percent went to Switzerland and West Germany. 
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Reexports of gem stones, precious and semiprecious, were $28 mil
lion. , compared with $21.7 million in 1960. . Diamonds, rough, uncut, 
and suitable for cutting into gem stones, accounted for 80 percent of 
the total. 

WORLD REVIEW 

Gem and industrial diamond sales through the Central Selling 
Organization (London) were a record $268 million. No breakdown 
between gem and industrial sales was given. The previous sales 
record was $255.2 million, set in 1959. 

TABLE 4.-World produetion of diamonds, by countries 

(ThousaiJ.d carats) 

1960 1961 
Country 

Africa: 
Angola---------------------------------------------
Central African Republic ••••.••••••.••••.••••••••• 
Congo, Repu,blic of the-----------------------------
Ghana.-------------------------------------------
Guinea •------------------------------------------
Ivory Coast----------------------------------------
Liberia • ___ ----------------------------------------
Sierra Leone---------------------------------------
South-West Africa. _____ ---------------------------Tanganyika _______________________________________ _ 
Union of South Africa: 

Pipe mines: 
Premier---·------------------·----------·--

2t*:ii:~~~~~=============::::::::: Other regions: 
Brazil•----------------------·---------------------
British Gniana ••. ----------------------------------Venezuela _________________________________________ _ 

India, Borneo, Australia, U.S.S.R., and Others •---

Gem Industrial 

658 400 
30 150 

413 13,040 
1773 12,500 

447 670 
80 120 

577 400 
912 1,050 

1885 I 50 
287 250 

309 1,000 
717 580 
140 1100 
240 160 

1175 1175 
161 140 

14 57 
160 1360 

Gem Industrial 

688 460 
41 70 

405 17,738 
740 2,300 
490 730 
219 330 
595 500 
887 1,050 
816 90 
340 345 

360 1,200 
953 760 
35 80 

240 160 

175 175 
68 45 
60 74 
80 420 

1--------1-------1--------1------
World total ••••••••••••••••••• ---·--------------- 16,700 

1 Revised figure. 
• Estimate. 
1 Exports only. 
• Including State-owned mines. 

NORTH AMERICA 

l 21,000 7,200 26,500 

Canada.--The possibility of finding diamond in Canada was reported 
to be good because of the similarity between the diamond-bearing 
rocks in Siberia and those of northern Canada.10 

SOUTH AMERICA 

:Brazil.-A deposit of tourmaline was discovered in pegmatites at 
Serra da Cacunda, Minas Gerais. Three other tourmaline mines 
were registered with the Government, one each in the States of 
Minas Gerais, Ceara, and Sao PauloY The quantity produced was 
unknown. · 

10 Jewelers' Circular-Keystone. Diamond Finds in Canada Likely. V. 131, No. 7, 
April 1961, p. 134. 

u Mining Journal (London). Mining News from Brazil. V. 257, No. 6593, Dec. 29, 1961, 
p. 675. 
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Reactivation of an old diamond mine, the Boa Vista, in the State 
of Minas Gerais, was planned by a group of investors from the United 
States. The new company's name was Diamonds of Brazil, Inc.12 

Exports of semiprecious stones in 1960 were 533 tons valued at 
US$481,321, compared with 317 tons valued at US$27,173 in 1959. 
These figures were compiled from export licenses issued by the Bra
zilian Department of Mineral Production.13 

British Guiana.-Diamond production was 112,679 carats in 1961, of 
which 67,600 was gem material. This was an increase of about 12,000 
carats over 1960. A new diamond deposit was discovered during 
1961 at Kurupung. 

Chile.-Exports of laJ?is lazuli in 1961 were 1.8 short tons valued at 
US$6,400, compared with 4.4 tons valued at US$2,840 in 1960. In 
both years West Germany was the leading customer.14 

Colombia.-A new company, Empresa de Esmeraldas, was formed 
by the Banco de la Republica to take over and work the existing emer
ald mines. Reports were received that new deposits of emerald were 
found in the western Department (State) of Boyaca.15 

Venezuela.-Diamond production in 1961 was 134,000 carats, of 
which 60,500 carats was gem quality. Exports of 54,000 carats were 
to Bermuda and the United States. The discovery of several large 
deposits in the Caroni River bed resulted in increased production of 
all types of diamonds during the year.16 

EUROPE 

U.S.S.R.-After the discovery of the first kimberlite pipe in Yakutia 
in 1954, about 200 pipes and dikes were reported found. Only seven 
or eight had a diamond content high enough for economic exploitation. 
Two of these were in southern Y akutia; the rest were in the north or 
near the Arctic Circle. . 

It was estimated that 900,000 carats was produced in Y akutia and 
about 50,000 carats in the Ural Mountain region in 1960. Of the 
total produced, about 5.5 percent was gem diamond. Gem diamonds 
were being cut and polished in Leningrad and Sverdlovsk.U 

ASIA 

Bahrain.-Expectations were that the 1961 pearl harvest from the 
Persian Gulf would exceed the 1960 production of US$210,000. The 
pearling fleet consisted of 11 boats with 450 divers, compared with 
over 1,800 boats used 30 years ago. Most of the pearls were polished 
and drilled in India before being made into jewelry.18 

12 Jewelers' Circular-Keystone. American Investors Seek Diamonds In Brazil Mine. 
V. 131. No.9, June 1961, pp. 95-96. 

13 Miuing Journal. Notes on the Mineral Potential of Brazil. V. 256, No. 6560. 
May 12, 1961, p. 535. 

"U.S. Embassy, Santiago, Chile. State Department Dispatch 645. Apr. 17, 1962, D. 31. 
15 Mining Journal (London). Mining Miscellany. V. 257, No. 6580, Sept. 29, 1961, 

p. 317. 
10 Bureau of Mines. Mineral Trade Notes. V. 54, No. 5, May 1962, p. 10. 
17 Kowalewski, Jan. Mineral Resources Development in U.S.S.R.-II. Min. J., v. 257, 

No. 6571, July 28, 1961, p. 94. 
18 Foreign Commerce Weekly. Forecast for Bahrain Pearl Harvest Appears Optimistic. 

V. 67, No.2, Jan. 8, 1962, p. 60. 
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Hong Kong.-The Colonial Government with the help of Japanese 
consultants was reviving its pearl industry. Although it was still 
in the experimental stage, the developers hoped to produce cultured 
pearls within a few years.19 

India.-The National Mineral Development Corp., owned by the 
Government of India, proved a diamond· deposit in the Panna region 
and planned production of 40,000 to 50,000 carats by 1963. It was 
estimated that 65 percent of total production would be gem diamonds.20 

Emerald deposits in the Udaipur region at Gamgudha, Kalouman, 
and Tikhi had yielded high-grade gems in past years, and the possi
bilities of again producing in these areas were being explored.21 

Israel.·-A. new diamond center).. sponsored by the Government-con
trolled Diamond Development vorp. and the Jerusalem Economic 
Corp., was opened in Jerusalem in November 1960. The Israel dia
mond industry in 1961 employed about 8,000 people, with ·an expansion 
of an additional42000 people expected in the near future. 

In 1960, Israel rmported nearly 1.5 million carats of rough diamonds 
valued at US$51 million and exporteq about 618,000 carats valued at 
US$61 million, of which US$18 million were sent to the United 
States.22 · 

The value of exports of polished gem diamonds increased 425 per
cent in the 10-year period, 1951-60. Total carats exported increased 
365 percent in the same period. The· United States was the largest 
customer for the cut stones.23 

The finding of malachite in the King- Solomon mine was reJ?orted. 
Some of the copper ores found in the rome contained blebs of mmerals 
with a coloring of turquoise, beige, blue, and black with specks of 
white, and they were used for decorative purposes. Some of the softer 
nuggets were broken up and cemet:tted together in a mosaic pattern for 
jewelry. 

The entire gem stone industry was controlled by the Government, 
and those wishin~ to purchase malachite or other gem materials for 
jewelry were reqmred to obtain a license from the Ministry of De"Velop
ment.24 

AFRICA 

British East Africa.-Tanganyika's production of diamond in 1961 
was "Valued at US$17 million. Crude ruby and ruby-bearing corun
dum were sold for US$41,000. 

Federal Ventures, Ltd., Tanganyika, finished preliminary examina
tion of the ruby and sapphire occurrence in the Umba River area, 
Lushoto district in 1960. A. processing plant was planned, and 
production was expected to start in 1962. 

Specimens of semiprecious stones found by: prospectors during 1961 
included quartz, garnet, zircon, sphene, beryl, chrysoberyl, and 
tourmaline. 

'"Foreign Trade (Ottawa). Commodity Notes. V. 116, No. 7, Sept. 23, 1961, p. 14. 
,., Engineering and Mining Journal. In India. V. 162, No. 10, October 1961, p. 182. 
"'Mining Journal (London). Udaipur's Mineral Wealth. V. 257, No. 2572, Aug. 4, 1961, 

p. 108 . 
.. Bureau of Mines. Mineral Trade Notes. V. 53, No. 4, October 1961, pp. 19-21. 
""Bureau of Mines. Mineral Trade Notes. V. 53, No. 4, October 1961, pp. 19-21. 
"'Gold, Gertrude. King Solomon's Mine Produces Riches Again. Jewelers' Clrc.-

Keystene, v. 181, No. 10, July 1961, pp. 48, 110. 
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Tanganyika Crystals, Ltd.t at .A.nusha, was reported to be producing 
high-quality cut stones, espemally amethysts. 

Overseas companies were investiga.tmg opportunities for invest
ments in the local precious and semiprecious gem stone industry. 23 

British West Africa.-During 1961 a report from Kenya indicated 
that 1,000 carats of sapphire valued at US$846 was produced.26 

Cameroun, Republic of.~ Three diaroonds, the largest of which was 1.'7 
oo.ra.ts, were discovered in the Mere and Vina regions during 1960. 
Extensive prospecting during 1961 was proposed oy the Government 
of CamerounP 

Ivory Coast.-:Ivory Coast _Diamond Company, State-owned, '!Vas to 
be. f?rmed to mine diamond ~ the Ivory coast and to help stop Illegal 
mmmg. Exports of gem diamond for the first 11 months of 1961 
were valued at US$2 million.28 

Jtralag~sy.Re~ublic.-One ?f the outstanding ch~racte~stics of t~e 
mmerahzatwn m Malagasy IS the occurrence of a w1de vanety of semt
precious gem stones. The mast highly p~zed gems came from deposits 
m the Sahatany Valley and from Ants1rabe, .A.nkazobe, and Ikala
mavony pegmatite :fields. Domestic production during 1961 was spo
radic and barely supplied local lapidaries. Some of the more impor
tant gems mined were beryl (morganite, aquamarine, and heliodor), 
tourmaline (rubellite, ind1cohte, and others having colors of green, 
brown, violet, and pink), spodumene (kunzite and others of yellow 
and greenish yellow color), garnet ( spessartite and almandite), topaz 
(colors range from water clear to a slightly greenish tint), sapphire 
( cordierite), feldspar ( amazonite, moonstone, and others water white 
to golden yellow in color), and quartz (rock crystal, citrine, smoky, 
amethyst, chalcedony, and jasper). 

Other varieties of gems found in Malagasy that may be cut and 
polished are alabaster, chrysoberyl, danburite, diopside, epidote, ferro· 
pecotite, kornerupite, labradorite, opal, rhodonite, rhodizite, scapolite, 
serpentine, spinel, and turquoise. · 

Other mineralogical S_Pemmens highly prized by collectors included 
ampangabeite, befanam1te, beta:fite, and grandidierite. 

Rhodesia and :Nyasaland, Federation of.-The Sa.ndawana emerald de
posits, owned by Rio Tin to Co., Ltd., were reported producing high
quality gems during 1960. Production and values were unknown. 
Two new emerald deposits were reported in the Fort Victoria district.29 

Another emerald discovery was reported in the Mazoe district 20 miles 
north of Salisbury.so 

South-West Africa.-In June 1961, Marine Diamond Corp., Ltd., was 
formed to nrine diamond by dredging in a coastal area extending from 
the mouth of the Orange River north 172 miles and extending frotn 
the low-water tnark on the coast to the 3-tnile limit.31 Also, Atlantic 

""Mining Journal (London). Tanganyika's Mining Industry in 1961. V. 258, No. 
6605,Mar.23, 1962,pp.288-289 . 

.. U.S. Consulate, Nairobi, Kenya. State Department Dispatch 400. Mar. 26, 1962, p, 2. 
111 Bureau of Mines. Mineral Trade Notes. V. 53, No. 3, September 1961, p. 16. 
28 Mining Journal (London). Mining Miscellany. V. 258, No. 6600, li'eb. 16, 1962, p, 173 . 
.. Rhodesian Mining and Engineering (Salisbury). News Concentrates. V. 26, No. 6, 

June 1961, pp. 30, 50. . 
00 Bureau of Mines. Mineral Trade Notes. V. 53, No.5, November 1961 p, 17. 
01 Bureau of Mines. Mineral Trade Notes. V. 53, No. 5, November 19th, pp, 14-15. 
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TABLE 5.-Production, exports, and value of gem stones from South-West Africa 
during 1961 

Gem 

Diamonds._ •• ------------------------------------.. carats •• 
AmethysL----------------------------------------pounds .• 
Chalcedony ______ -------------------- ___ ------------ .do. __ • 
Rose quartZ------------------------------------------do •••• Tourmaline __________________________________________ do----
Aragonite ___________________________________________ .do •••• 

Production 

Quantity 

816 
6,658 

30,200 
980 

73 
400 

Exports 

Quantity 

787,949 
658 

2,600 
980 

11 
400 

Value 

US$47, 267, 567 
111 

1,960 
140 

4,900 
280 

Diamond Corp., Ltd., was seeking an 8-mile concession north of the 
Orange River along the coast to the 3-mile limit.32 

Union of South Africa.-Emerald production from northeastern 
Transvaal increased to 3,600 pounds in 1960 from 1,800 pounds in 
1959. African Emerald Mining Company (Pty.) Ltd., African Gem 
Company, and Gravelotte Emerald Mine were the only producers. 
Virtually all of the emerald was exported to Switzerland and the 
United Kingdom. Tiger's eye production was about 3 tons.33 

Plans were made for reopening the famous de Beers' diamond mine 
at Kimberley.34 This mine, also known as the "Big Hole," was mined 
to a depth of 3,520 feet and produced over 14 million carats before 
mining stopped in 1908.85 

OCEANIA 

Australia.-The value of opal reported in official statistics was the 
amount buyers reported to the Government as the price paid for rough 
material. Opal production in 1960 was valued at US$1.5 million, 
and exports were US$2.3 million.36 

TECHNOLOGY 

A list of mineral species, some of which were found only in Cali
fornia, was published. 37 

Information on jade gem material in Washington was given.'18 

A new book on opal, published in Australia, contained information 
on the history of opal mming and discussed modern methods of extrac
tion. It was illustrated with drawings and photographs of different 
types of opal.39 

Gem stones of South Africa and their locations were described!0 

.. Mining Journal (London). Mining Miscellany. V. 257, No. 6586, Nov. 10, 1961, 
p. 485. 

aa U.S. Consulate, Johannesburg, Union of South Africa. State Department Dispatch 7. 
July 7, 1961, p. 14, encl. 3, pp. 1, 2. 

"'Mining World and Engineering Record (London). De Beers Well EquipJled to Meet 
Difficult Times Ahead in Africa. V.177, No. 4551, June 1961. p. 243 • 

.. Rocks and Minerals. Kimberley Diamond Mine May Reopen. V. 36, Nos. 1 and 2, 
January-February 1961, p. 41. 

.. Bureau of Mines. Mineral Trade Notes. V. 54, No. 1, January 1962, pp. 40, 41. 
:n Stinson, Melvin C. '.rhe Mineral Kingdom. Miner. Inf. Service, California Div. of 

Mines, San Francisco. Calif., v. 14, No. 8, August 1961, 16 pp. 
ss Waskey, Frank H. Washington State Jade. Rocks and Minerals, v. 36, Nos. 1 and 2, 

January-February 1961, pp. 30-31. 
ao Leechman, Frank. The Opal Book. Ure Smith Pty. Ltd., Sydney, Australia, 1961, 

255 pp • 
.. Bllgnaut, Adi. Gemstones of Southern Africa. Geol. Museum of Johannesburg, Trans

vaal, South Africa, 1961, 28 pp. 
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Each monthly issue of Mine and Quarry Engineer (London) begin
ning with October 1953 described a mineral, giving the synonyms, 
nomenclature, varieties, composition, crystallography, physical and 
optical properties, tests, diagnoses, occurrences, and uses. Each min
eral was illustrated in color. In the 1961 issues the minerals in chron
ological order were strontiamite, wavellite, cryolite, aurichalcite, 
datolite, hemimorphite, adularia, diopside, gibbsite, topaz, rutile, and 
opal. · 

A series of articles on quartz as a gem material were published.41 

Data on gem stones having dichroism, the property of presenting 
different colors in two directiOns by transmitted light, were given.42 

The origin of jadeite and experimental studies on 1ts synthesis were 
described.43 

Recent developments in the synthesis of gem material for jewelry 
and industrial applications were reviewed." 
. Sin~le crystals of ~rundum ma~e by the Verneuil metho~ w~re 
mvestlgated to determme the qu~tntlty, color, and degree of oXIdation 
of manganese which they contained. The crystals contained from 
0.1 to 20 mole-percent manganese oxide. Chemical and microscopic 
examinations were reported.45 

A Russian publication reviewed the history of emerald synthesis in 
Germany. Past and recent methods used to manufacture emeralds 
were described. The synthesis of phenakite, zircon, garnet, titanite, 
and rutile also was mentioned.48 

Methods of growing crystals of synthetic ruby in a closed system 41 

and of producing garnet synthetically were patented.48 

An improvement in the color of pale yellow or brown gem diamonds 
by exposure to gamma radiation was described.49 

The design of an apparatus for use in extraction of diamonds was 
patented in.Russia.50 

A method of producing diamonds by explosive force was described. 51 

"Pough, Frederick H. The Many Faces of Quartz. Jewelers' Circ.-Keystone. v. 132, 
No. 1, October 19.61!. pp. 80, 82, 102.-103; No. 2, November 1961, pp. 68, 70, 77-78; No. 3, 
December 1961, pp. oO, 52, 54. 56. 

40 Pough, Frederick H. Bi-Color, Parti-Color and Dichroic Stones. J ewelers• Circ.
Keystone, v. 131, No. 10, July 1961, pp. 52, 54. 

'"Moskaleva, V. N. The Problem of Jadeite. Econ. Geol., v. 56, No. 8, December 1961, 
p. 1480 . 

.. Chemical Engineering. Flame-Grown Gem Stones Enjoy Broadened Use in Optics 
and Fashion Jewelry. V. 68, No. 26, Dec. 25, 1961, pp. 26-28 . 

.., Baumgllrtel, Rolf. (Investigations on Corundum Single-Crystals Containing Man
ganese.) Chern. Tech., No. 10, 1961, 615 pp. 

"Espig, Hermann. (Emerald Synthesis.) Chern. Tech., No. 6, 1960, pp. 327-331. 
•1Ballman Albert A., Anthony J. Caporaso, and Robert A. Laudise (assigned to Bell 

Telephone Laboratories, Inc.). Method of Growing Corundum Crystals. U.S. Pat. 
2,979,413, Apr. 11, 1961. 

.svan Uitert, L. G. G. (assigned to Bell Telephone Laboratories, Inc.). Polycrystalline 
Garnet Materials. U.S. Pat. 3,003,966, Oct. 10, 1961. 

48Custers, J. F. H., H. B. Dyer, and R. W. Ditchburn (assigned to Industrial Dis
tributors Ltd. (1946)). Treatment of Diamonds. U.S. Pat. 2,998,365, Aug. 29, 1961. 

""Lomakin, G. A. Russian Pat.129,146, June 15, 1960. 
61 VanTilburg, J. Australian Pat. 226,337, Nov. 27, 1959. 



Gem Stones 
By John W. HartwelP and Betty Ann BretP 

PRODUCTION of gem materials and mineral specimens in the 
United States during 1962 was valued at approximately $1,296,-
000, a $13,000 decrease from 1961. 

Public Law 87-713, passed by Congress in 1962, stated that deposits 
of petrified wood were excluded from appropriation under the mining 
Ia ws. Petrified wood was no longer to be considered a mineral that 
could be used to establish a valid mining claim. It was defined as 
"agatized, opalized, petrified, or silicified wood, or any material formed 
by the replacement of wood by silica or other matter." 

DOMESTIC PRODUCTION 

Production data were collected by the Bureau of Mines by canvass
ing amateur and professional producers of gem stones, but it was not 
possible to contact all operators. Therefore, information was based 
on a partial survey. 

Gem material and mineral-specimen production was reported from 
45 States, the same as in 1961. During both years California, Oregon, 
and Texas were the leading producing States. Twelve States, with 
production valued at $25,000 or over, produced 89 percent of the total 
value. These States were Arizona, California, Colorado, Maine, 
Montana, Nevada, New Mexico, Oregon, Texas, Utah, Washington, 
and Wyoming. 

The reported find of a 14-ounce pink sapphire and a 24-ounce ruby 
in North Carolina during 1961 was discovered to be a hoax.8 

Gem grade pollucite was reported mined during 1962 at the Walden 
Gem mine, Portland, Conn. A cut and polished gem of more than 12 
carats and a 49 carat uncut stone of gem quality were some of the larger 
pieces produced. Many 1 to 4 carat pieces were recovered and offered 
for sale. 

Agate.-About 125 tons of agate valued at $92,000 was reported pro
duced in 18 States. The variety and quantity of agate included in the 
total was classified as: Moss, 4,300 pounds; turritella, 5,100 pounds; 
and fire agate, 1,400 pounds; the balance were miscellaneous types. 
Principal States, in decreasing order of production, were Oregon, 

• Commodity specialist. Division ot Mln!'rals. 
• Statistical assistant. Division of Minerals. 
1 The Knoxville News-Sentinel. Rockhoundfl Go To "Gem J'ie148." Aug. 18, 1961, p. B-t. 

585 
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Arizona, New Mexico, Washington, California, South Dakota, Texas, 
and Utah. 

Diamond.-Diamond production at Crater of Diamonds near Mur
freesboro, Ark., was reported at 200 carats valued at $8,850. A frosty
white diamond was repo~ted weighing 4.39 cara~s an~ valued at $3,qoo. 

Jade.-Production of Jade from Alaska, Cahforma, and 'Vyommg 
was 45,600 pounds valued at nearly $100,000. California was the lead
ing State with 23,000 pounds valued at nearly 25,000. A 2,250-pou_nd 
jade rock discovered in 170 feet of water off Catalina Island, Cahf., 
was valued at $75,000. 

Mineral Specimens.-About 140,000 pounds of mineral specimens were 
produced and valued at nearly $50,000. Arizona, Colorado, and New 
Mexico were the leading States; each produced more than 25,000 
pounds. Copper mineral specimens production, not included in the 
above total, was reported at 21,900 pounds valued at $12,700. Most of 
the copper minerals came from Arizona. 

Obsidian.-Production, totaling 122,000 pounds valued at $24,000, 
was reported from five States. California was the leading State with 
nearly 83,000 pounds valued at $17,000. 

Petrified Wood.-Production of 174 tons valued at $92,000 was re
ported from 11 States during 1962. Utah led with nearly 32 tons 
:followed in descending order by Arizona, Wyoming, South Dakota, 
California, Colorado, New Mexico, and Texas. Petrified palm wood 
production was only 138 pounds valued at $138, and petrified bone 
produced was 3,000 pounds valued at $2,000. 

Quartz CrystaL-Output from 18 States was reported at 72,100 
pounds valued at $30,200. Rose quartz production was estimated at 
37,000 pounds with a value of $1,200. Smokey quartz production was 
570 pounds valued at about $1 per pound. 

Turquoise.-Production in 1962 was reported at 11,500 pounds valued 
at $44,500. Arizona was the leading turquoise-producing State with 
7,400 pounds valued at nearly $17,000. New Mexico followed with 
2,250 pounds valued at $6,000. Two other States that also reported 
production were Nevada and California. Nevada material was rated 
more valuable with values ranging from $5 to $20 per pound. 

Miscellaneous Gem Material.-J asper production was estimated at 
nearly 59,000 pounds valued at $15,000. Principal production was 
reported from Arizona. All grades of opal mined during the year 
were reported at 104,000 pounds valued at about $13,000. Only 10 
pounds of fire opal valued at $150 was declared. Nevada was the lead
ing-producing State with an estimated 101,000 pounds valued at $8,000. 
Most of this material was produced in Virgin Valley. Garnet pro
duction was 2,400 pounds valued at $1,200. Sales of 196 carats of 
cut and polished stones valued at nearly $500 were reported from a 
garnet mine at North Creek, N.Y. Black coral obtained by divers 
off the island of Maui was valued at $6,000 with a production of 1,200 
pounds. No production was reported from the ocean near the other 
islands. Peridot gems from Arizona and New Mexico were reported 
to be valued at $14,000 with a production of 22,300 pounds. 

The quantity and value of some other gem and ornamental stone 
reported produced were: Amethyst, 3 pounds, $180; beryl specimens, 
1,300 pounds, $3,200; feldspar gems, 3,900 pounds, $1,500; fluorite, 
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23,100 pounds, $8,200; fossils, 1,600 pounds, $800; geodes, 1,100 pounds, 
$560; gold nuggets, 20 ounces, $700; idocrase, 4,500 pounds, $1,400; 
marcasite, 1,000 pounds, $700; onyx, 32,000 pounds, $8,000; ornamental 
stone, 73,100 pounds, $4,400; rhodonite, 6,300 pounds, $3,400; rhyolite, 
42,000 pounds, $4,900; sapphire, 14 pounds, $2,100; topaz, 600 pounds, 
$1,500; and vesuvianite, 1,400 pounds, $280. 

CONSUMPTION 

Gem diamond consumption, $192 million, was nearly the same as in 
1961; sales of imported imitation and synthetic gem stones, $4.3 mil
lion, were 20 percent lower; and sales of natural and cultured pearls, 
$18.9 million, were 12 percent higher. 

Apparent consumption (production plus imports minus exports and 
reexports) of gem stones in the United States was $167 million, com
pared with $181 million in 1961. 

PRICES 

Prices quoted during January for cut and polished unmounted gem 
diamonds were: 0.25 carat, $65 to $318; 0.5 carat, $200 to $550; 1 carat, 
$525 to $1,500; 2 carats, $1,200 to $4,364; and 3 carats, $2,400 to $8,162. 
The price range of each size depended upon quality (cut, clarity, and 
color). 

A report on the diamond industry contained information on dia
mo~d marketing and world prices of gem and industrial diamonds 
durmg 1961! 

FOREIGN TRADE 5 

Imports.-Gem stone imports increased less than 1 percent in value, 
compared with 1961. Gem diamonds accounted for 85 percent of total 
imports but decreased 711,352 carats in quantity and $1.6 million in 
value, compared with 1961. 

Diamonds, rough or uncut, were principally imported, by quantity, 
from the United Kingdom (53 percent), followed by Venezuela (9 
percent), British West Africa (9 percent), and the Republic of South 
Africa (8 percent). Diamonds, cut but unset, were principally im
ported from Belgi urn-Luxembourg ( 49 percent) and Israel ( 36 per
cent). The average values per carat of cut but unset diamond imports 
were Belgium-Luxembourg, $95.49; Israel, $79.36; the Netherlands, 
$103.58; Republic of South Africa, $182.43; the United Kingdom, 
$129.64; and West Germany, $71.63. 

Imports of emeralds, cut but unset, decreased 30,600 carats under 
1961; 93 percent came from India, 2 percent each from Colombia and 
Switzerland, 1 percent from West Germany, and the balance from 
18 other countries. The average value per carat of emerald imports 

• Switzer, George. Thirty-Seventh Annual Report on the Diamond Industry-196L 
J"ewriPr~· Clrc.-Keystone, 1962. 48 pp. 

1 Fil!ure~ on lmportR ond exports compiled by Mae B. Price and Elsie D. J"aekson, Divi
sion ot Foreign Actl..-ltles. Bureau of Mines, from records of the U.S. Department of Com
merce, Bureau of the Census. 



588 ~ERALS YEARBOOK, 1962 

:from the principal exporting countries were Colombia, $124,28; India, 
$10.95; Switzerland, $45.64; and West Germany, $10.87. 

Rubies and sapphires, cut but unset, valued at $1,207,700 were im
ported :from 15 countries, principally from Colombia ( 86 percent), the 
United Kingdom (4 percent), India (3 percent), and Republic of 
South Africa (3 percent). Imports from Colombia, the principal 
source, were valued at $1,033,000---more than a 100-percent increase, 
compared with 1961. 

Cultured pearl imports were about $1.8 million more than 1961, and 
imports of natural pearls were $237,000 more. The principal countries 
from which natural pearls were imported were Japan ( 49 percent) 
and India ( 41 percent). 

The largest quantity of rough or uncut and cut but unset gem stones 
imported into the United States came from Hong Kong ($658,000) 
andBrazil ($285,000). 

TABLE 1.-U.S. imports for consumption of precious and semiprecious stones, 
exclusive of industrial diamonds 

1961 1962 

Stones 
Quantity Value Quantity Value 

(thousands) (thousands) 

Diamonds: 
Rough or uncut, suitable for cutting Into gem stones, duty free __________________________ carats__ 2, 274,928 
Cut, but unset, suitable for jewelry, dutiable 

carats__ 839,150 
Emeralds: Cut but not set, dutiable _____________ do____ 227,284 
Pearls and parts, not strung or set, dutiable: 

Natura'-------------------------------------------- (1) 
Cultured or cultivated.---------------------------- (1) 

Other pr~cious and semi precious stones: 
Rough or uncut. duty free_________________________ (1) 
Cut but not set, dutiable·-------------------------- (1) 
Imitation, except opaque, dutiable: 

Not cut or faceted •• ---------------------------- (1) 
Cut or faceted: 

Syuthetlc ••••••••••••••••••••••••. number.. 664,932 
Other-------------------------------------- (1) 

Imitation, opaque, Including Imitation pearls, 
dutiable •.•• ----------------------------------____ (1) 

$114,670 

78,605 
2,090 

500 
16,425 

1,169 
13,900 

54 

1345 
4,907 

14 
36 

1, 420,443 

982,278 
196,649 

(1) 
(1) 

(1) 
(1) 

(1) 

1, 176,058 
(1) 

(1) 
(1) 

$102,446 

89,188 
2,798 

737 
18,198 

1, 765 
5,098 

61 

457 
3, 740 

18 
(1) Marcasites: Real and Imitation, dutiable___________ (1) 

1-------1------1------1-------
Total ••• _________ ----------------------------- ___ (I) 

• Quantity not recorded. 
I Revised figure. 
I Less than $1,000. 

Source: Bureau of the Census. 

222,715 (1) 224,506 

Exports.--Precious and semiprecious gem stones exported were 
$18.8 million, compared with $14.8 million in 1961. Diamonds, cut 
but unset, accounted for 74 percent of the total. The value of gem 
stones exported, except diamonds, was over $3 million. 

Reexports of gem stones, precious and semiprecious, were $40 mil
lion, compared with $28 million in 1961. Diamonds, rough, uncut, 
and suitable for cutting into gem stones, accounted for 86 percent of 
the total. 
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TA:BLE 2.-U.S. imports for consumption -of diamonds (exclusive of industrial 
diamonds), by countries 

1961 1962 

Countly 

North America: 

Rough or uncut 

Vslue 
(thou
sands) 

Canada..--------------- 7, 772 $833 
Mexico________________ 257 3 
Panama _______________ ----------- ---------

Total---------------- 8, 029 
I=='=== I=== 

836 

South America: 
Bl'IIZil. ----•-----------
British Guiana •••••••• 
Venezuela.------------

42,962 
26,150 

111,700 

759 
686 

3,151 

Cut but unset 

Vnlue 
Carats (thou

sands) 

79 $10 
160 14 
23 3 

262 27 

706 36 
93 8 

--------- ....................... 

Rough or uncut 

Carats 

5,128 
............................... 
................................ 

5,128 

096 
9,8li2 

128,264 

Value 
(thou
sands) 

$666 
....................... 
.......................... 

655 

39 
346 

4,025 

Cut but unset 

Value 
Carats (thou

sandS) 

217 $111 
198 22 

....................... ....................... 

415 38 
= 

1,i: 121 
10 

... ...................... ........................ 
1---1----1-------

799 44 139, 112 4, 410 1, 602 131 
1===1====1==== 

Total---------------- 180, 812 4, 596 
I==== I==== 

Europe: 
Austria---------------- ----------- --------- --------- -------- ----------- ---------Bt-ll!ium-Luxembourg. 210,419 15,391 428,054 41,957 39,877 2, 381 
France ••• ------------- 47, 857 1, 522 10, 578 1, 018 4, 902 413 
Germany, West_______ 896 28 52,154 3, 480 2,144 59 
lrt>land •••••••••••••••• ----------- --------- --------- -------- ----------- ---------

~~fta"Wi(ioozo::::::: ::::::::::: ::::::::: -----~~- -----~~- ::::::::::: ::::::::: 
Netherlands........... 50, 563 2,360 28,756 3, 234 22,367 1, 652 
Portugal •••••••••••••.• ----------- --------- --------- -------- ----------- --------
Spain .•.••••••••••••••• ----------- --------- --------- -------- ----------- ---------
Switzerland........... 6, 526 269 349 205 603 95 

:g~t~l:Kiiiiciiiiii:::::: -i~ooi~423- ··si~702- ~:~ 6~ ---752~905· ··a7~os7· 

130 
478,795 

14,291 
75,301 

1 
201 
169 

23,7~ 

7 
526 

2,640 
5,901 

13 
45,721 
1,459 
6,394 
(1) 66 

Ul 2,4 
5 

66 
262 
765 

1----lr----ii----
Total................ I, 877, 634 101,272 526, 693 50, 718 822, 698 71,687 601, 760 li6, 231 

=====1,====1==== = 
.Uia: 

Hong Kong ____________ ----------- --------- 1 (1) 3 ----------- --------- 46 12 
India __________________ ----------- --------- 9 ----------- --------- 38 50 

~er::::::::::::::::: ----50~744· ---i~938- 21s, Jg 21, Dri ----2ii~ooi· -----949· 351,383~1 21, sJ. 
Japan.---------------- 244 26 942 91 ----------- --------- 70 
Mnlaya, Federation of. ----------- --------- --------- -------- ----------- ----•---- 7 10 
Sin~apore, Colony of •• ----------- --------- 38 11 ----------- --------- --------- --------
Thailand.. ••••••••••••• ----------- --------- 83 1 ----------- --------- --------- --------

Total-·-------------- 50. 988 1, 964 279, 358 22, 081 20, 001 949 352, 302 28, 0211 
1===1=="== ===1==="==11== == 

Africa: 
British West Africa 

and Sierra Leone •••• ----------- --------- -----·--- ------·-
Cameroon, Federnl 

Republic of __________ ----------- --------- --------- -----·--
Congo, Republic or 

the and Ruanda-
UrundL.------------ 10, 860 228 10 1 

OhanR----------------- ----------- --------- -------·- --·----
IJbt-rla................ 8, 113 280 --------- --·----
Nigeria.. ••••••••••••••• ----------- --------- --------- --------
South Africa, Repub-

lic ofl. -------------- 54, 331 3, 346 31, 951 II, 725 
We'ltem Africa, n.e.c.•. 80, 243 2, 097 --------- --------

125,407 

2,218 

34,945 
23,962 
10,456 

778 

120,213 
57,030 

4,622 

28 

1,309 
253 

1,211 
190 

12,255 
2,772 

321 38 

25,878 4, 721 

Western Equatorial 
Africa, n.e.c.•-------~ 3, 863 51 --------- -------- 58,495 2,105 --------- -----·--

1-----r---·1----1---r----1--------
Total---------·-·-- 1S7, 410 6, 002 31, 961 11, 726 433, 504 24, 745 26,1911 4, 7511 

OClellllla: Australia-----·- ----------- --------- 77 9 ----------- --------- --------- --------
l==:===o==l====ll==:== 1=====1'=====11==== == 

01'91ld total_________ 2, 274, 923 114, 670 839, 150 78, 605 1, 42o, 443 102,446 Q82, 278 89,188 

1 Less than $1,000. 
1 Effective Jan. 11 1962; formerly Union of South Africa. 
IN ot elsewhere CJaSSlfled. 

Source: Bureauotthe Census. 
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WORLD REVIEW e 

NORTH AMERICA 

Canada.-De Beers Consolidated Mines, Ltd., an associate of Anglo
American Corporation of South Africa, Ltd., acquired the exploration 
license that was granted toW. G. Wahl, Ltd., to explore for diamonds 
in Ontario.' Mineral sources in eastern Ontario that could be easily 
reached by collectors were reported.8 Boulders of jade were reported 
discovered in Vital Creek, near Tak1a Landing, British Columbia.. 
Two "Stones wei~hing 5,000 and 3,000 pounds each were shipped to 
Vancouver for display. Vancouver dealers in jade were reported to be 
exporting about 40 tons a year, the greater portion being destined for 
West Germany .• 

TABLE 3.-World production of diamonds, by countries 
(Thousand carats) 

1961 1962 
Country 

Africa: 
Angola---------------------------------------------
Central African RepubliC-------------------------
Congo, Republic or the-----------------------------
Ghana--------------------------------------------
Guinea I'----------------------------------------Ivory Coast---------------------------------------
Liherla '------------------------------------------
Sierra Leone 1 '-------------------------------------South Africa, Republic of: 

Pipe mines: 
Premier __ -------------------------------------
De Beers GrouP--------------------------------
Other pipe mines 1_ ----------------------------

Alluvial mines •---------------·-----------------
South-West Africa---------------------------------Tanganyika _______________________________________ _ 

Other regions: BraziL ____________________________________________ _ 

11ritlsh Gulana..-----------------------------------
Venezuela------------------------------------------

Gem 

688 
41 

405 
1654 

490 
219 

1596 
1799 

360 
953 
35 

240 
816 
340 

175 
68 
60 

Industrial Gem Industrial 

460 701 380 
70 80 185 

17,738 11456 1117,700 
11,560 

730 
628 2,580 
140 210 

330 102 182 
500 225 680 

11,497 707 1,200 

1,200 
760 

425 1,260 
883 750 

80 36 84 
160 290 190 
90 800 227 

345 323 324 

175 175 175 
45 60 40 
74 94 83 

U.S.S.R., India, and others~----------------------
1-------l------l-------l------

80 420 75 425 

World total-------------------------------------- 17,019 

t Including exports reported from Congo (excluding French). 
1 Estimate. 
I Revised tlgure. 
•Exports. 

SOUTH AMERICA 

126,234 6,200 26.6711 

Brazil.-New diamond deposits were reported discovered near Grao 
Mogol, Minas Gerais,10 and at Chapada dos Guimarees, Mato Grosso.11 

• Values In this section are U.S. dollars, based on the average rate ot exchange by the 
Federal Reserve Board unless otherwl~e ~pecltled. 

'Northern l\IInPr (Toronto). De Beers Comes to Canada Looking tor Diamonds. V. 48, 
No. 11 •. Tune 7, 1962. p. 16, sec. 1. 

• Marshall, John W., Jr. Mineral Collecting In Eastern Ontario, Canada. Rocks and 
Minerals, v. 37, Nos. 5-6. May-June 1962, pp. 229-232, 328. 

•Western l\IIner and Oil Review (Vancouver). Jade Boulders in Omineea. V. 35, No.12, 
December 1!!62, p. 52. 

••Engineering and Mining Journal. V. 163, No. 10, October 1962, p. 154. 
UJIIlnlnc Journal (London). Diamond Find In BrazU. V. 259, No. 6624, Aug. 3, 1962, 

p.110. 
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A large-scale diamond-prospecting program by the Pacific Tin Co. 
near Diamantina, Minas Gerais, on the Rio Sao Francisco was in 
progress, and about 65 to 70 men were employed. An amethyst dis
covery was reported. Production was estimated at 3 tons, 10 percent 
of which was faceting grade. The available varieties of colors and 
sizes were described.12 

British Guiana.-Diamond production decreased 12 percent from 
1961. Bad weather at midyear, hampering the individual prospectors, 
was blamed for the reduced production.13 

Venezuela.-Three gem-mming concessions were granted by the Gov
ernment: One for rubies, another for precious stones in the State of 
Merida, and the third was for diamonds in the State of Bolivar.1~ 

EUROPE 

Belgium.-Imports of cuttable diamonds were reported to be about 
3.4 million carats valued at $95 million in 1961. Nearly 192,000 carats 
of this quantity came from the United States. Polished diamond im
ports were 221,000 carats valued at $36 million. Polished diamond 
exports were 916,000 carats valued at $102 million.13 

Switzerland.-Data on gem stone and jewelry imports for 1960 and 
1961 were reported. Statistics on out.Put of manufactured and semi
manufactured precious and semiprecious stones were not available. 
Tariff rates and import duties were given.18 

ASIA 

Burma.-The Kachin State Supreme Council announced plans to 
develop and nationalize the jade industry, which was centralized 
about 65 miles west of Mogaung, Myitkyina District, where the 
mining and trading was monopolized by the Chinese. Plans included 
development of abandoned mines and establishment of plants to man
ufacture household articles of low-grade jade.U 

Ceylon.-Gem stone mining followed the same pattern as in previous 
years. Value of exports which was the only figure published was 
$420,000. The principal varieties produced were ruby, sapphire, eat's 
eye, topaz, zircon, aquamarine, and moonstone.18 

Hong Kong.-Jewelry and gem stones available, prices, methods of 
manufacturing and processing, and items for sale that should be 
avoided by U.S. buyers were described. Nearly 700 jewelry stores 
and lapidaries flourished in this British island colony. Jewelry man
ufacture was limited to small, simple articles of jade and ivory; no 
figure carving was attempted. Every carved stone object originated 

12 Bookstone, Harry. New Brazilian Amethyst Find. Jewelers• Clrc.-Keystone, v. 132, 
No. 11, July 1962, pp. 66, 68, 78. 

11 U.S.Con•ulnte, Georgetown, British Guiana. State Department Dispatch A-231. 
Feb. 17, 1963, p. 14. 

14 Mining World. World Wide 1\flnlng Activities. V. 25, No. 5, Apr. 25, 1963, p. 124. 
111 U.S. Consulate, Antwerp, Belgium. State Department Airgram 37. Nov. 2, 1962, 

encl. 8. p. 1; encl. 10, pp. 1, 2. 
11 Nelson, Jobn H. What's Current in Commodities? Jewellery, Switzerland. Foreign 

Trade, v. 118, No. 3, Aug. 11, 1962, pp. 8, 9. 
17 Bnr!'au of Mines. Mineral Trade Notes. V. 55, No. 4, October 1962, p. 18. 
•Ml.n1ng World. World Wide Mining Act1v1t1ea. V. 211, No. Ci, Apr. 211, 1963, p. 107. 
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in China. a.nd could not be purchased for import into the United 
States.111 

India.-Crude emerald production in 1960 and 1961 was 321,000 and 
304,000 carats, respectively, and no value was given. In 1960 trimmed 
or processed emeralds, weighing 59,000 carats, were valued at $12,200, 
and in 1961, 14,000 carats were processed valued at $2,700.20 The 
diamond mines in the Ramkherya and Majhgawan areas in the Panna 
District, Madhya Pradesh, were expected to start producing in 1963. 
Recovered during the prospecting of these areas in 1960-62 were 540 
gems and 284 industrial diamonds. Surveys of other diamond deposits 
in the Kurnool, Anantpur, Mahboobnagar, and Krishna Districts were 
planned.21 

lapan.-During 1962 exports of pearls from the extensive pearl~ 
forming area in Mie Prefecture was reported to be 62,850 kilograms 
valued at $41,850,000. The quantity exported was 2,000 kilograms 
more than during 1961. The United States was still the leading cus~ 
tomer, followed by Switzerland.22 Cultured pearl exports in 1961, 
reported by the All Japan Pearl Culture Cooperative, reached a rec~ 
ord of 27,350 pounds valued at $35.8 million, an increase of 20 percent 
over 1960.21 The Japanese jewelry industry was reviewed. Pearls, 
opal, and coral ranked high in gem stone sales. Quantities of jade 
were sold at prices higher than m the United States. Carved ivory 
was also offered for sale. Prices for pearls, opals, coral, and jade were 
quoted." 

AFRICA 

Angola.-Diamond production was normal in the Lunda District. 
Following several years of exploration, a new diamond field in the 
Guango Basin was expected to start producing in 1963. Diamond 
output ·in 1962 was 1,081,100 carats, of which 65 percent was gem 
quality.n 

British East Africa.-Tanganyika Corundum Corp., Ltd., continued 
to work the ruby-corundum deposit near Longido during 1961. Ex
ports to Germany of green zoisite matrix and rough ruby were reported 
for the first time. Federal Ventures, Ltd., completed a preliminary 
examination of the ruby and sapphire deposits of the Umba River in 
the Lushoto District and applied for a mining lease. Negotiations 
were underway for the sale of these gem materials. One prospecting 
license for zircon in the Lushoto District was granted. The zircons 
found were described as suitable for use as gem stones. An important 
development for the semiprecious stone industry was the establishment 
of a laEidary by Tanganyika Crystals, Ltd., at Arusha.26 Owners of 
the W 1lliamson Diamond mines made an agreement with the Tan-

u Pough Frederick H. A Glance at .TewE>lry Scene In Hong Kong, Jeweler's Clrc.-Key
stone, v. 133, No. 1, October 1962, pp. 88, 90, 103-105; Hong Kong Hokus Pokus, No. 2, 
November 1962, pp. 66, 68, 85-86. 

"'Bureau of Mines. Mineral Trade Note!J. V. 55, No. 6, December 1962, p. 10. 
21 Journal of Mines, Metals and l!'uels (Calcutta). V. 10, No.8, August 1962, p. 30. 

21 U.S. Consulate, Nagoya, .Tapan. State Department Alrgram A-92. Mar. 12, 1963, 
pp.1, 2. 

20 Bureau of Mines. Mineral Trade Notes. V. 55, No. 3, September 1962, p. 29 . 
.. Pough. Frederick H. The Japanese Jewelry Scene. Jeweler's Circ.-Keystone, v. 133, 

No. 3, December 1962, pp. 48, 50, 56. 
'"llflnlng World. World Wide Mining Activities. V. 25, No. 5, Apr. 25, 1963, p. 1.14 • 
.. Mining Magazine (London). Tanganyika Mining Industry, 1961. V. 106, No. 6, 

.Tune 1962, pp. 337-340. 
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ganyikan Government to examine new ruby and sapphire deposits 
found near the Umba River.2'T 

Ivory Coast.-Two government corporations were formed to prospect 
for diamonds in the vicinity of Seguela. Other organizations to which 
the government considered granting concessions were consolidated 
African Selection Trust, Diamond Distributors, Inc., and Harry 
Winston, Inc. The Israeli Government was granted exclusive dia
mond prospecting rights for 1 year in two large areas. 28 

Mozambique.-Tourmaline was produced in 1961 by Empresa 
Mineira do Alto Ligonha, Lda., from the pegmatite area of the Zam
bezia District. Production in 1961 was estimated at 500,000 carats, 
compared with '70,000 carats in 1960. Most of the production was 
exported to West Germany.29 

Rhodesia and Nyasaland, Federation of.-Progress continued in the 
development of the Sandawana emerald deposit. Drilling indicated 
that emeralds may be found in some areas at deeper levels than was 
expected.3° Four exclusive precious stone prospecting licenses were 
granted by the Southern Rhodesian Government to Sandawana Mines 
(Pvt.), Ltd., in July 1962.31 Amethyst veins discovered southeast of 
Kalomo, Northern Rhodesia, were described. Mining was done by 
manual selection of gem quality stones from weathered vein material. 
Reserves of quality material were estimated at over 2 million 
pounds.32 According to the Central Statistical Office, Salisbury, ame
thyst production in Northern Rhodesia was nearly 10,000 pound 
valued at $22,400. Agate output in Southern Rhodesia in 1961 was 
3,'700 pounds valued at $1,500.83 A report on Rhodesian gem-stone 
production and problems in marketing was published.34 

South Africa, Republic of.-Exports of emerald crystals decreased to 
353 pounds valued at $311,500, compared with 1,200 pounds valued at 
$145,000 in 1961 and 2,880 pounds at $113,000 in 1960. The crystals 
exported in 1961 and 1962 went principally to the United Kingdom. 
Tiger's eye production was 206,000 pounds in 1962 and 34,000 pounds 
in 1961. Exports were 126,000 pounds valued at $37,500 in 1962 and 
12,000 pounds valued at $760 in 1961. The only producer of tiger's 
eye was P. C. Beukes, Niekerkshope, Cape Provmce.35 A 32-carat 
gem diamond and several 10-carat stones were found by miners at 
Windsorton. 88 The Treasure Trove Diamond mine on the West Rand 
near Postmasburg was expected to resume production. This mine, 
which was closed in 1930, produced principally gem quality stones.31 

~Mining Journal (London). Ruby Depm!lts In Tanganyika. v. 259, No. 6627, Aug. 24, 
1962, p. 175. 

• Mining Journal (London). Diamond Prospecting In the Ivory Coast. V. 258, No. 6618, 
June 22, 1962, p. 652. 

• Bureau of Mines. Mineral Trade Notes. V. 55, No. 3, September 1962. D. 29. 
ao South African Mining & Engineering Journal (Johannesburg),. V. 73, pt. 1, No. 3616. 

May 25, 1962, pp. 1145. 
at Mining Journal (London). V. 259. No. 6624. Aug. 3. 1962. p. 110. 
a Brown, A. G. The Amethyst Deposits of Mwakambiko. Rhodesian Min. ancl Eng. 

(Salisbury, Southern Rhodesia), v. 27, No. 12, November 1962,p. 28. 
a Bureau of Mines. Mineral Trade Notes. V. 55, No. 3, September 1962, p. 29. 
"'Broeksma, J. B. A. Rhodesia Mny Be on the Way to "GPm Country" Status. Rho

desian Min. and Eng. (Salisbury, Southern Rhodesia), v. 27, No. 10, October 1962, 
pp. 19-20, 30. 

as U.S. Consulate, Johannesburg. State Department Alrgram A--362. Mar. 28 1963. 
5 pp. • 

Bureau ot Mines. ~lneral Trade Notes. V. 5C!, No. 2, August 1962, pp. 28, 29. 
ao Engineering and Mmlng Journal. V. 163, No. 10, October 1962. p. 161. 
"Mining Journal (London). V. 259, No. 6633, Oct. 5, 1962, p. 321. 



594 ~RALS YEARBOOK, 1962 

South-West Africa.-Marine Diamond Corp., Ltd., dredged for dia
monds off the South-West African coast. By July, 9,000 carats were 
produced and 250 carats per day were expected to be recovered during 
the balance of the year. Southern Diamonds Coryoration, Ltd., was 
formed to operate off the Atlantic coast near the Cape of Good Hope. 
Fifty percent of the operating expenses were being furnished by the 
owner of Marine Diamond Corp., and the balance, from two other 
companies. 88 Ocean diamond mining was still considered to be in 
the experimental stage, and no official estimate of the payable reserves 
of diamondiferous gravel was made. Diamond and mineral deposits 
were discovered along the Skeleton coast between the dry beds of the 
Ugab and Unjab Rivers. Over 800 diamonds, 90 percent being of 
gem quality, were reported recovered in this area.39 Semiprecious 
stone production in 1961 was reported to be about 38,000 pounds; 
principally amethyst, chalcedony, rose quartz, and tourmaline. Ex
ports were 14,000 pounds valued at $10,300, almost all of which was 
shipped to West Germany. Producers of semiprecious stones were 
listed.'0 

TABLE 4.-South-West Africa: Production and exports of gem stones in 1962 

Gem 

Diamonds-------------------------------------------carats •• 

~ha\~~a~~-y:::::::::::==============================~~~~== Rose quartz __ ---- ______ --------- __ -------------- _______ do ___ _ 
Tourmaline ____ ---------.------- _____ ---- ______________ do ___ _ 
Aragonite_ ------- _____________ ---- ________ ---- _________ do ___ _ 

I Industrial and gem diamonds combined. 

I Production 

Quantity 

11,027,233 
312,000 

8,000 
500 
11 

98,000 

Exports 

Quantity Value 

800, 497 $40, 000, 000 
9,560 9,800 
4, 740 2,150 

--------s;-ooo· ---------i;i2o 

Source: U.S. Consulate, Johannesburg, Republic of South Africa. State Department Alrgram A-33(. 
Mar. 13, 1963, pp. 1-2. 

OCEANIA 

Australia.-Opal exports were about $900,000 per year from the pro
ducing areas of Coober Pedy and Andamooka, South Australia, and 
Lightning Ridge, New South Wales. The Australian Government 
considered the industry to be of sufficient importance to station officials 
full time at the fields and to incur expenditures to provide water for 
the areas.'1 Rise inprices of sapphire caused an increased interest in 
mining this gem. The sapphire mining district of Inverell in New 
South Wales and the Anakie District of Queensland rel?orted in
creased activity."2 The potential of sapphire and opal mrning was 
discussed in a report by the Queensland Government.'3 

18 Mining Magazine (London). Diamonds Mined O!r the Seabed. V. 107, No. 1, July 
1962. p. 40. 

• Mmlng .Journal (London). Diamonds and Salt in South West Africa. V. 258, No. 6610, 
Apr. 27. 1962, p. 419. 

40 Bureau of )lines. Mineral Trade Notes. V. 55, No. 2, August 1962, pp. 29, 30. 
41 Mining Magazine (London). Opals. V. 107, No. 3. September 1962, p. 167. 
"Mining Magazine (London). Gems. V. 106, No. 3, March 1962, p. 158. 
"Queensland Government Mining Journal (Australia). Gemstones. V. 63, No. 729, 

July 1962, p. 334. 
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TECHNOLOGY 

Nineteen gem and mineral localities in Kern County, Calif., were 
described. The names and locations of the deposits and the materials 
found were published!~ 

Opal occurrences in New Mexico were described and identification 
and infrared absorption data were given.~5 

A world-wide review of emerald deposits was published!8 

A report on the diamond industry contained information on dia
mond marketing, and the prices of gem and industrial diamonds 
throughout the world during 1961.47 

Each monthly issue of The Mineralogist Magazine, beginning with 
November-December 1960, described methods of mineral identifica
tion. In the 1960 through 1962 issues the titles of the articles in chron
ological order were Introduction, Physical Characteristics of Min
erals, Chemistry and the Blowpipe, Heat Tests for Elements, The 
Native Elements, The Sulfides and Sulfosalts, The Halides and 
Oxides, The Carbonates, The Anhydrous Silicates, The Hydrous Sili
cat~s, The Oxygen Salts Part I, The Oxygen Salts Part II, and Eval
uatwn and Tests for Unknowns. 

A series of articles on quartz minerals starting in October 1961 
was concluded. The gem variety of quartz minerals described were 
formed by hot and cold solutions and included rock crystal, smoky 
and rose quartz, cairngorm, and amethyst!8 

Analyses and physical properties were given for three types of 
garnets found in a mine near Gabbs, Nev!9 

Each monthly issue of Mine and Quarry Engineer (London) be
ginning with October 1953 described a mineral, giving the synonyms, 
nomenclature, varieties, compositions, crystallography, physical and 
optical properties, tests, occurrences, and uses. Each mineral was il
lustrated in color. In the 1962 issues the minerals in chronological 
order were spheene, rosasite, petalite, silver, marcasite, descl01zite, 
cobaltite, anhydrite, willemite, zircon, pyrolusite, and covellite. 

Black coral found in Hawaii was softer than red coral, took a good 
polish, could be cut with a wood saw or a knife before drying, was 
soft and pliable in warm water, shrank when it dried and hardened, 
and developed concentric separation cracks in sections through the 
trunk and limbs on shrinkage. 50 

Orange (natural and synthetic) gem stones were described. Yellow 
and golden natural gems are common but orange gems, which include 
diamond, opal, scapolite, and sapphire, were considered the rarest of 
all colors in the gem world. The makers of synthetic orange sapphires 

.. Troxel, Bennie W., and Paul K. Morton. llrlnes and Mineral Resources of Kern 
County, Calif. California Div. of Mines, County Rept. No. l, 1962, pp. 90-92. 

"'Sun, l\Iing-Shan. Trirlymite (Low Form) in Rome Oral of New Mexico. Am. Miner., 
v. 47, No. 11-12, November-December 1962, pp. 1453-1455. 

"'RhodeRinn 1\Iining and Engineering ( Sali,lmry, Ronthern Rhodesia). Emeralds: Where 
and How They Occur. V. 27, No. 1, January 19fl2. pp. 23-24. 

• 7 Switzer, George. Thirty-Seventh Annual Report on the Diamond lndustry-1961. 
Jeweler•' Circ.-KeJ·•tone, 1962, 48 pp . 

.. Pough, Frederick H. The 1\Iany Faces of Quartz. Jewelers' Circ.-Keystone, v. 132, 
No.4, January 1962, pp. 60, 62, M . 

., Lee, Donald E. Grossularlte-Spessartite Garnet From the Victory Mine, Gabbs, Nevada. 
Am. Miner., v. 47, No. 1-2, Jnnuary-February 1962, pp. 147-151. 

.. Pough, Frederick H. Black Beauty in Hawaii. Jewelers' Circ.-Keystone, v. 132, 
No. 13, September 1962, pp. 100, 102, 129. 
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produced the change in color by adding nickel oxide to the formula. 51 

Methods and devices used in prospecting for gem stones were de
scribed. To facilitate the recognition of water-worn gems in gravel 
deposits, 12 gem stones were described and data on what to look for 
when prospecting given. 52 

.A system of prospecting for kimberlite pipes from the air was de
scribed. Prepared and coordinated supplemental data from an aero
magnetic survey provided a basis for final ground operation.53 

.A method of cleaning bedrock for the recovery of diamonds was 
described.5~ 

The Diamond Research Laboratory in Johannesburg, Republic of 
South Africa, discovered a method whereby diamonds can be sep
arated optically from waste rock or gravel. 5 5 

Methods of cutting and polishing semiprecious gems in cabochon 
form were described. 56 

Methods employed in Hong Kong for cutting and polishing jade 
were described. 57 

A brilliant silicon carbide gem of about 0.5 carat required special 
techniques for cutting and polishing. 58 

Calcium titanate boules approximately 1 inch long and 0.5 inch in 
diameter were grown by the flame fusion technique then heat-treated 
to produce untwinned crystals. This colorless crystal had an index 
of refraction of 2.40, slightly less than diamond; a hardness of 6.5 to 
7, slightly less than quartz; conchoidal fracture, melting point of 
1,960° C, and a specific gravity of 4.10, about as heavy as zircon-one 
of the heaviest gem stones. 59 

.A process of producing large emerald crystals synthetically by Bell 
Laboratories was described. Even though the temperature during 
crystallization was about 1,000° C, the crystals could be removed 
quickly from the furnace for cooling, because of their high resistance 
to thermal shock. so 

The artificial growth of oxide crystals was described as a method 
of providing insight into the forces that hold solids together and of 
furthering understanding of how to use solids in technology. 61 

11 Jewelers' Cire.-Keystone. The Padparadschah: A Color for Collectors. V. 132, No. 12, 
August 1962, pp. 140, 160-161 . 

.. Goldberg, I. Hints for Prospectors on Recognition of Gemstones. Rhodesian Min. and 
Eng. (Salisburg, Southern Rhodesia), v. 27, No. 10, October 1962, pp. 26-27, 30. 

13 Barygln, V. M. Polski kimberlitovykh trubok a~rometodaml (Prospecting for Kim
berlite Pipes from the Air). Trud. yakutskogo flliala sibirskogo otdel. Akad. Nauk 
U.S.S.R., No. 6, 1961, pp. 172-1,79; trans. by N. W. Wilson, Min. Mag. (London), v. 107, 
No. 2, August 1962, pp. 73-78 

"'Mining Magazine (London). Cleaning Bedrock by Vacuum. V. 107, No.1, July 1962, 
p. 28. 

11 Mining Magazine (London). Optical Sorting of Diamonds. V. 106, No. 4, Aprll 1962, 
pp. 246-248. 

56 Rhodesian Mining and Engineering (Salisbury, Southern Rhodesia). Give 'Cabochon 
Charm' to our Semi-Precious Stones. V. 27, No. 10, October 1962, pp. 2(}.-21. 

"'Shreve, R. N. How Jade Is Cut Today. Gemmologist (London), v. 31, No. 369, 
April 1962, p. 63. 

'"Mitchell, R. K. A Rare Synthetic. 1. Gemmology (London), v. 8, No. 6, Aprll 1962, 
pp. 218-220 . 

.. Merker, Leon. Synthesis of Calcium Titanate Single Crystals by Flame Fusion Tech
nique. J. Am. Ceram. Soc.: Ceram. Abs., v. 45, No. 8, Aug. 1, 1962. pp. 366-369 • 

.. Chemistry. Growing Emeralds. V. 36, No. 2, October 1962, pp. 23, 26. 
11 Laudlse, R. A. Growing Oxide Crystals. Bell Laboratories Record, v. 40, No. '1, 

July-August 1962, pp. 244-250. 
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A. method of growing crystals, similar to the V erneuil method but 
adding supplementary heat to all portions of the crystalline mass be
fore shutting off the burner, was patented. 62 

A. process of growing a pegmatitic crystal by thermally inducing 
a circulation of nutrient solution in the seed-growing region was 
described. 63 

Several patents were granted for methods of producing diamonds 
synthetically. 6' 

The changes of coloration, transparency, and origin of beryls during 
heating to 1,200° C were studied. Coloration usually increased 
during heating. At temperatures above 600° C, transparency and 
glassy luster disappeared, and refractive indicies and birefringence 
decreased. 65 

A. series of articles on the Brazilian gem market described the dis
covery of kunzite, tourmaline, and aquamarine deposits, what the 
tourist or jeweler can see in Brazil, and the difficulties of the Brazilian 
miners in producing gem stones.66 

12 Merker, Leon (assigned to National Lead Co., New York). Method tor Growing 
Crystals. U.S. Pat. 2,012,374{ Dec. 12, 1961. 

88 Sawyer, Charles B. (as• gned to Sawyer Research Products. Inc., Eastlake, Ohio). 
Production of Artificial Crystals. U.S. Pat. 3,013,867, Dec. 19 1961 . 

.. Bovenkerk, Harold P. (assigned to General Electric Co.). Method for Producing 
Improved Diamond Crystals. U.S. Pat. 2,992.900, July 18, 1961; Method of Diamond 
Growth and Apparatus Therefor, U.S. Pat. 3,031,269, Apr. 24, 1962. 

Custers, J. F. H., H. B. Dyer, B. W. Senior, and P. T. Wedepohi, Canadian Pat. 643,290, 
June 19, 1962. 

Eversole, William G. (assigned to Union Carbide Corp., Kenmore, N.Y.). Synthesis of 
Diamond. U.S. Pat. 3,0li0,187._Apr. 17, 1962; U.S. Pat. 3,030,188, .apr. 17, 1962. 

11 Gavrusevlch, B. S., and Jr. Ya. Sarapulov. (Concerning the Change of Color and 
Optical Properties of Ber!ls on Heating.) Trans. Akad. Nauk S.S.S.R., Doklady, v. 31, 
No.8, 1941, pp. 771-774, Tech. Trans. (Dept. of Commerce), v. 7, No.9, May 15, 1962, 
p. 637. 

• Pough, Frederick H. Brazilian Gem Market, 1962. Jewelers' Clrc.·Keystone, v. 132, 
No. II, February 1962, pp. 70, 75, 93-94; No. 6, March 1962, pp. 74, 76, 91-92; No. 7d 
April 1962, pp. 76, 78, 80, 144; No.8, May 1962, pp. 78, 80, 82, 9(}-111; No. 9, June 196;,o, 
pp. 110, 112 6(}-61. 





Gem Stones 
By Benjamin Petkof 1 

PRODUCTION of gem materials and mineral specimens was esti
mated at $1.4 million, an increase of 9 ercent from the revious 
year. Production of these materials sttll remained large/; in the 

hands of individual collectors. · 

DOMESTIC PRODUCTION 

The Bureau of Mines collected production data by direct can· 
vass of known amateur and professional gem stone producers. All 
producers are not known to the Bureau and the data presented are 
based on a. partial survey. . 

For the third consecutive year, production of gem material and 
mineral SJ?ecimens was reported from 45 States. California, Oregon, 
Texas, Anzona, Wyoming, and Nevada, the leading producing States, 
accounted for almost 62 percent of the total production in value. 

Crystals of beryl~ rangmg in size from 1/16 inch in diameter and 
length to 2 feet in diameter and 4 feet in length, have been found in 
Coosa County, Ala. Much of the material is gem quality, and colors 
range from white to green, brown, and yellow. Most of the crystals 
are fractured and weathered, but fragments have been cut and polished 
into attractive gem stones.2 · 

Emeralds of beautiful color and good quality have been found in 
Montana. The emeralds are very bright green and are similar to 
those of Chivor, Colombia. While. most of the crystals are opaque, 
some have clear green portions.3 . 

The Four Peaks amethyst mine was expected to begin production. 
The mine is located over a mile up on the western slope of the Four 
Peaks mountam range in Arizona. Mining equipment and construc
tion material have been transported to the site by helicopter, and 
the ameth;yst crystals will be brought out in the same way.~ 

Agate.-Production of almost 106 tons of agate valued at $92,000 
was reported in 23 States. Production included moss, turritella, fire, 
and other miscellaneous varieties of agate. Wyoming, New Mexico, 
Utah, and Arizona were the principal producers, in decreasing order 
of production. 

1 Commodity speclalis~ Division of Minerals. 
• Mining World. V. 2o, No. 6, May 1003, p. 40. 
8 California Mining Journal. A.H. Welllng Finds Valuable Emerald Deposits Near Su

perior, Montana. v. 33, No.2, October 1963, p. 7. 
• Mlnlng World. V. 25, No.3, March 1963, p. 38. 
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Diamond.-Production was reported only in Arkansas. The recov
ery of 100 carats valued at $38,000 was reported. 

Jade.-Jade production of 45,000 pounds valued at $90,000 was re
ported in five States. Wyoming and California accounted for 92 per
cent of the total production. Smaller quantities were produced in 
Nevada, Alaska, and North Carolina. 

Mineral Specimens.-Produotion of various materials for mineral 
specimens was reported at almost 203,000 pounds valued at about 
$63,000. ProductiOn in varying quantities was reported from 31 
States. The largest producing States, in decreasing order of rank, 
were California, Colorado, Michigan, Utah, and South Dakota. Pro
duction of copper mineral specimens, not included in the previously 
guoted total' was reported as 19,500 pounds valued at $8,800. The 
bulk of the production eanie from Michigan. 

Obsidian.-Production of over 85,000 pounds valued at over $29,000 
was reported in five States. Arizona, California, and Utah were 
the largest producers, accounting for 96 percent of total production. 

Petrified Wood.-Petrified wood production .of all varieties was re
ported as 115 tons valued at $78,000. Of this total, 1,400 pounds was 
petrified palm wood. The major producers of this commodity, in 
decreasi.Iig order, were Utah, Wyoming, and Arizona. These States 
were responsible for about 75 percent of total production. Eleven 
other States produced petrified wood. · 

Quartz Ccystal.-Arizona and South Dakota provided 62 percent of 
total quartz crystal production, which was reported as 81,000 pounds 
valued at .$30,000. Twenty other States also reported some produc
tion, but seven of these produced under 100 pounds of quartz crystal 
each. Approximately 4,000 pounds of the total production was of the 
smoky and rose quartz varieties. 

,Tourmaline.-About 220 pounds of tourmaline valued at almost 
$12,000 was produced. Half of this originated in Maine. The next 
largest producer was Minnesota, with lesser quantities from Alabama, 
California, Colorado, and South Carolina. 

Turquoise.-The greatest quantity of turquoise was produced in Ari
zona. Wisconsin, California, Colorado, Wyoming, Nevada, and New 
Mexico produced lesser quantities. Total production was 14,750 
pounds valued at $81,600. 

Miscellaneous Gem Material.-Production of jasper was 36,600 pounds 
valued at $20,158, with Arizona and California producing two-thirds 
of the total. Opal production was about 7,400 pounds valued at 
almost $8,300. In addition, 12 pounds of fire opal valued at $180 
was produced. New Mexico was the leading producing State with 
3,100 pounds valued at $2,033. Garnet production was 4,800 r.ounds 
valued at $4,300. Coral production was primarily from Hawaii, with 
smaller quantities from a few other States. Total production was 
9,100 pounds valued at $40,000. Peridot production occurred pri
marily in Arizona. A bout 1,500 pounds valued at $4,000 was 
produced. 

The quantities and va:ues of other gem and ornamental materials, 
for which production was reported, were amethyst, 470 pounds $560· 
beryl specimens, 1,400 pJunds, $1,480; feldspar gems 7 400 pounds' 
$4,000; fluorite, 2,200 pounds, $800; fossils, 17,900 pou'nds, $8,900; 
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geodes, 1,500 pounds, $4,000;. idocrase, 2;300 pounds, $4,700; ma.:rea.
site, 620 pounds, $580; onyx. 68,500 pounds, $19,100; ornamental 
stone, 46,700 pounds, $10,300; rhodonite, 42,800 pounds, $11,200; sap
phire, 18 pounds, $140; topaz, 470 pounds, $420. 

CONSUMPTION 

Consumption of gem diamond was valued at $224 million, an 
increase of about $32 million over 1962; imported imitation and 
synthetic gem stones was $5.1 million, an increase of $0.8 million 
over 1962; and natural and cultured pearls was $17.9 million, $1 
million less than 1962. 

Apparent consumption (domestic p~du~tion plus .imports, minus 
exports and reexports) of gem matenals m the Umted States was 
$170 million, compared with $167 million in 1962. -

PRICES· 

Prices ranges of cut and polished unmounted diamonds rose, com
pared with those of the previous year, because of increased demand. 
Estimated price ranges were 0.25 carat, $72 to $340 L0.5 carat, $220 
to $600; 1 carat, $575 to $1,650; 2 carats, $1,380 to ~,000; 3 carats, 
$2,880 to $9,900. 

FOREIGN TRADE 
Imports.-Total precious and semiprecious gem stone imports were 

valued at about. $256 million. About .2.8 million carats of rough 

TABLE 1.-U.S. imports for consumption of precious and semiprecious stones, 
exclusive of industrial diamond 

Stones 

Diamonds: 
Rough or uncut, suitable for cutting Into gemstones, 

duty.free •• -------------------------------ear&ts... Out but unset, suitable for Jewelry, dutiable 
· earats... 

Emeralds: Out but not sat, dutiable-------------do •••• 

Pear:a~-~~!-~-~-~-~~:~~1~: ••••••••••• 
Cultured or oultlvated. -----------·----------------Other precious and semiprecious stones: 
RoN,b or uncut, dug-tree·--------------------··-
Out ut not eet, du ble--------------------------
Imitation, exeept opague, dutiable: . 

Not cut or tacetecL----------------------------Out or faceted: 
SynthetiC._ ----------------------number •• 
Other.----------------·--------------------Imitation, opaque, Including Imitation pearls, 

dutiable ••••••••••••• ----------------------------
MlllCIISltes: Real and Imitation, dutiable.---------

Total •••••••••••••••• ----------------------------

I Revised figure. 
• Quantity not recorded • 

. I Less tb&n $1,000. 

Souroe: Bureau of the Census. 

1962 

Quantity Value 
(thoDBallds) 

11,421,1411 1.$102,548 

982,278 
196,649 

89,188 
2, 798 

(t) 737 
(t) 18,198 

~ 1,765 
I 6,102 

(I) 61 

1,176,058 457 
(I) 13,730 

(t) 18 
(I) (I) 

(I) 1221,602 

1963 

Quantity Value 
cu-nds) 

1, 749,641 $129,810 

1, 017,620 
190,1133 

93,977 
2,081 

(t) f79 
------------ 17,427 

~ ki: 
(t) 28 

754,236 398 
(I) f,487 

~ 1M 
(I) 

(I) 255,700 
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(uncut) and cut gem diamonds was imported and represented almost 
88 percent of total imports by value. 

Rough diamonds were principally imported by quantity from the 
following countries: United Kingdom, 52lercent; British West 
Africa, 18 ~ercent; and Repu~lic of Sou.th frica, 6. p~rcent. Cut 
but unset diamonds, by quantity, were Imported prmCipally from 
Belgium-Luxembourg (51 percent) and Israel (37 percent). Aver
age values per carat of cut but unset diamond imports were Belgium
Luxembourg, $96.78; Israel, $79.42; Netherlands, $110.06; Republic 
of South Africa, $174.83; United Kingdom, $163.32; West Germany, 
$76.11. 

Over 92 percent, by weight, of the cut but unset emeralds im
ported were from India. Of the remainder, 7 percent was imported 
from Switzerland, Belgium-Luxembourg, Colombia, and France. 
Twelve other countries supplied varying small amounts. The aver
age values per carat of emerald imports from principal exporting 
countries were India, $9.11; Switzerland, $16.21; and Belgium
Luxembourg, $15.43. 

Japan supplied almost the entire quantity of imported cultured 
pearls. Natural pearl imports were primarily from India (66 per
cent), Japan (14 percent), and Switzerland (7 percent); the remain
der were from France, Iran, ·Hong Kong, Venezuela, and West 
Germany. 

In addition, about $6.9 million of other precious and semiprecious 
stones1 both rough and cut but unset, were imported. However, no 
classification information on varieties was available. 

Exports.-Precious and semiprecious gem stone exports were valued 
at $40.5 million, compared with $18.8 million in 1962. Doubling of 
exports of cut but unset diamonds accounted for the increase. Cut but 
unset diamonds accounted for 81 percent of total e~orts. The value 
of gem stones, other than diamond, was over $5 milhon. 

Reexports of all varieties of gem stone were valued at $46.7 million, 
compared with $40.0 million in 1962. Diamonds in the rough but 
uncut category accounted for 84 percent of total reexports. 
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TABLE 2.-U.S. imports for consumption of diamond (exclusive of industrial 
diamond), by countries 

1962 1963 

Country 
Rough or uncut 

Carats 
Value 
(thou
sands) 

Cut but unset 

Value 
Carats (thou

sands) 

Rough or uncut 

Carats 
Value 
(thou
sands) 

Cut but unset 

Carats 
Value 
(thou
sands) 

--------1----1---1----------------
North America: 

Canada_______________ 5,128 $655 
Mexico ________________ ----------- ---------

217 
198 

$16 
22 

9,110 $918 847 
12 

$66 
3 

TotaL-------------" 5,128 655 415 9,110 
1=~=1==- ===== 

38 918 859 69 

South America: 
Brazil •• --------------- 996 39 1, 469 121 1, 911 191 ---------- --------
British Guiana________ 9, 852 346 133 10 1, 011 43 84 6 
Columbia •....••..•.•. ----------- --------- --------- -------- 124 6 ---------- --------
Venezuela............. 128,264 4, 025 --------- -------- 55,905 1, 971 ---------- --------

---------------------
TotaL.-------------- 139,112 4, 410 1, 602 131 58,951 2, 211 84 6 

Europe: 

t:~LuxemiJ<>iiii: ----3ii;s77- ---2;3si- 478, ~~ 45, 1~r ---33;531- -··a;282- ··:s22;asa· --iio;ii55 
France________________ 4, 902 413 14, 291 1, 459 7,169 633 16,746 1, 775 
Germany,West....... 2,144 59 75,301 5,394 7 (') 46,015 3,502 
Gibraltar ••.• ----------------------------------------------------------------- 7 (') 
Ireland ......••......•. ----------- --------- 1 (1) ---------- -··------ ---------- --------

Italy------------------ ----------- --------- 201 66 ---------- --------- 152 103 
Malta and Gozo _______ ----------- --------- 169 16 519 14 660 56 
Netherlands........... 22,367 1, 652 23,786 2, 463 26, 539 1, 583 19, 299· 2,124 
PortugaL _____________ ----------- --------- 12 1 ---------- --------- 105 14 

~~~~&iiiii<i::::::::::: -------503- ------95· 5~ ~ ---37;.to2· --·1;549· ------5iii- -----205 
g~i~<r:Kiiiidom:::::: --.-753;533· -.-ii7;i7ii- ~: ~~ ~~~ --iioo;a4o· --86;977- 4, ~~ 6~ 

---------------------
TotaL______________ • 823,326 • 71, 776 601,760 56,231 1, 011, 513 94, 0.~8 610,559 59,056 

Asia: 
Hong Kong ___________ ----------- --------- 46 12 ---------- --------- 227 50 
India. ••• -------------- ----------- ----"···· 38 50 ---------- --------- 207 16 Iran ___________________ ----------- --------- 74 e ___________________ ---------- --------
IsraeL---------------- 20,001 949 351,306 27,381 69, 671 3, 404 374,199 29,719 

~~oii~::::::::::::: ::::::::::: ::::::::: -----~~- _____ :~- ------=~- -------~- 4. ~~ 321 
Malaya, Federation ot ·---------- --------- 7 10 ---------- --------- ---------- --------
Thailand ..•.•.• _______ ----------- --------- --------- -------- 3 (1) ---------- --------1----1----1--------------------

TotaL-------------- 20,001 949 352,302 28,029 69,957 3, 409 379,029 30,110 

Africa: 
British West Africa 

and Sierra Leone ___ _ 
Cameroon, Federal Republic oL _______ _ 
Congo, Republic of 

the, 8l;ld Ruanda-

125,407 

2,218 

UrundL.------------ 34,945 
Ghana________________ 23,962 
Liberia________________ 10,456 
Nigeria.·------------·· 778 
South Africa, Repub-

lic of. ••• ------------ 1120,285 
Western Africa, n.e.c.•_ 57,030 
Western Equatorial 

4,622 

28 

1,309 
253 

1, 211 
190 

112,268 
2, 772 

2,105 

===== 
320,845 8, 725 ---------- --------

321 38 ---------- --------- ---------- --------

--------- -------· 8,811 368 ----- .. ---- --------
--------- -------- 1,993 49 ---------- --------
--------- -------- 19,051 1,395 ---------- --------
--------- -------- 4,329 135 ---------- --------

25,878 4, 721 112,448 11,558 27,089 4, 736 
--------- -------- 71,096 4,148 ---------- --------
--------- -------- 61, 537 2,916 ---------- --------Africa, n.e.c.•-------- 58, 495 1---1------------------

TotaL-------------- • 433,576 • 24,758 26,199 4, 759 600,110 29,294 27,089 4, 736 
===== 

Grand total •••.••..• •t, 421,143 '1G2, 548 982,278 89, 188 1, 749, 641 129, R70 1, 017,620 113,977 

• Less than $1,000. 
I Revised figure. 
• Not elsewhere classified. 
Source: Bureau of the Census 
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WORLD REVIEW 5 

SOUTH AMERICA 

Brazii.-A·large emerald deposit, claimed. to be the largest in South 
America, has been located at Polao Arcado, in the State of Bahia. 
Shafts have been sunk and exploitation has begun.6 About 503,000 
pounds of semiprecious gem stone material was exported during the 
year. The material consisted primarily of agate, with lesser amounts 
of amethyst, citrine, garnet, aquamarine, tourmaline, and topaz.. A 
valuation cannot be placed on these materials due to the wide variation 
of Brazilian currency during the year. ·· 

Chile.-Lapis lazuli was produced by only one company during 1962. 
Compafila Minera Caren mined the stone from a deposit high in the 
Andes Mountains in Coquimbo Province. Exports of about 22,000 
pounds were reported for 1962. The bulk of the exports went to the 
United States, with smaller quantities going to West Germany, Fr~nce, 
Japan, and Italy.7 

TABLE 3.-World production of diamonds, by countries 

(Thousand carats) 

1962 1003 
Country 

Africa: 
Angola---------------------------------------------Central African Republic ____ , ____________________ _ 
Congo, Republic of the.--------------------------
Congo, Republic of •-------------------------------
Ghana ••••. ----------------------------------------
Guinea, Republic or.------------------------------
Ivory Coast..--------------------------------------
Liberla ·---------------------------~--- -----------
Sierra Leone.--------------------------------------
South Africa, Republic of: 

Pipemlnes: 
Premler.-----------------------------------
De Beers Group •---·----------------------Others ____________________________________ _ 

Alluvial mines--------------------------------
South-West Africa---------------------------------Tanganyika._ _____________________________________ _ 

OUler regions: 
BrazU •-----------------------------------------
Brltlsh Guiana. •• ---------------------------------
Indla ••• ------------------------------------------
Veneznela...---------------------------------------
U .S.S.R.• •• ----------------------------------------

Gem 

1762 
80 

256 
1158 

628 
1140 

102 
225 

1707 

425 
883 
36 

290 
800 

1323 

175 
60 
1 

94 
'200 

Industrial .Gem Industrial 

'319 759 325 
185 121 282 

14,400 296 14,468 
1 2, 4il 341 5,343 

2,580 536 2,142 
•210 '22 432 

182 63 117 
680 249 508 

11,200 555 833 

1,260 
750 

522 1,565 
921 754 

84 37 86 
100 294 196 
227 1,076 119 
324 276 313 

175 175 175 
40 60 40 

---------83-. 1 
_______ ,.. ____ 

38 31 
240 12,300 

l------1---~-1-------l-----~ 
2, 760 

World total'------------------------------------- 186,347 1827,659 

1 Revised figure. 
• Probable origin, Republic of the Congo. 
• Estimate. 
• Data known to be low, no sure basis for an upward revision. 
• Exports, most production from adjacent nations. 
1 Includes some alluvial diamond from De Beers' properties. 
' Countries producing minor quantities of gem diamonds not Included. 
1 Data do not add to total because of rounding. 

8 6. 572 30,089 

• Values In this section are U.S. dollars based on the average rate of exchange by the 
Federal Reserve Board unless otherwise specified. 

•Mining Journal (London). V. 2161, No. 6681, Sept. 6, 1963, p. 218. 
• Bureau ot Mines. Mineral Trade Notes. v. 57, No. 5, November 1963, p. 13. 
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Venezuela.~ Production of gem diamond increased from 60,495 carats 
in 1961 to 93,970 carats in 1962. Exports of all qualities of diamond 
in 1962 totaled 82,189 carats, valued at $2.6 million. The major 
portion of exports was destined for the Uniwd States. and Bel1lluda, 
with quantities consigned to Israel, the United Kingdom, and West 
Germany.3 Production of gem diamond for 1963 was 38,400 carats. 

EUROPE 

Belgium.-Cuttable diamond imports increased 8 percent, from about 
3.4 million carats in 1961 to about 3.7 million carats in 1962. Pol
ished diamond imports decreased from 221,000 carats in 1961 to 
212,000 in 1962. Israel and the Republic of South Africa were the 
principal suppliers. Exports during 1962 of cuttable and polished 
diamonds totaled 1.1 million carats and were valued at $120 Inillion. 
Slightly over 500,000 carats of this material valued at about $53.8 
million was sent to the United States.9 . 

. ASIA 

Afghanistan.-The Mghan Ministry of Mines and Tndmlf!ries an
nounced that about 3,600 pounds of lapis lazuli was produced in the 
year ending March 1962. · About 1,800 pounds valued ·at $250,000 
was exported.10 · 

.Burma.-The jade mining industry in the Kachin State has been 
nationalized by the Kachin State Affairs Council. Nationalization 
primarily affected Chinese nationals who own more than half of 
the 1,000 jade mines in the area. Chinese-owned mines have stopped 
<perations, and the. unemployed workers have been informed by the 
COuncil that they may have these mines if they work them on a 
collective or cooperative basis.11 . . 

India:-During the financial year of 1963-64:, India's exports of 
preeious stones were expected to reach a value of about $30.5 mil
lion. The Ramkheria mine in the Panna area was not in operation 
because of lack of equipment and was expected to he in operation in 
1964. The Majhgawan, in the same area, was expected to oo operative 
at the end of :1,963. By December 1962, 1,070 carats were discov
ered.:L2 The Indian State Geological Survey investigated diamond 
deposits and sampled pipe rocks of Vajrakarpur, in the Anantapur 
diStrict of Andhra Pnidesh.18 Production of crude and dressed em
eralds during 1962 was reported as about 306,000 and 52,700 carats, 
respectively, valued at about $12,000 and $37,800, respectively. India 
imported emeralds valued at about $2 million. 

IsraeL-Exports of $103 million worth of polished diamond in 1963 
made Israel the world's second largest processor of diamond.u Dur
ing 1962, about 838,000 carats of polished diamond valued at about 

• Bureau of Mines. Mineral Trade Notes. V. 56, No. 6, J'uue 19.63, p. 13. 
• Bureau of Mines. Mineral Trade Notes. V. 56, No. 6. J'une 1963, pp. 8, 11. 
"'Bureau of Mines. Mineral Trade Notes. v. 117, No. 5, November 1963, p. 13. 
21 Bureau of Mines. Mineral Trade Notes. V. 56, No. II, May 196&, pp. 14-111. 
u Mining J'ournal ~Londonl.. V. ~60, No. 6661, Apr. 19, 1963, p. 373. 
u Mining J"ournal London • V. 260, No. 66118, Feb. 22, 1968, p. 184. · 
""Mlnl.ni Journal London • V. 262, No. 6699, J'an. 17,1964, p. 1111. 
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$82.3 million were exported, compared with about 699,000 carats 
valued at about 26 percent less in 1961.15 

J'apan.-The Japanese cultured pearl industry has formed an orga
nization to supervise the quality of exJ?orts. One of the aims of the 
·19-member group is to prevent very thmly coated pearls from reach
ing the consumer market.16 

AFRICA 

Angola.-A newly formed company has been granted a concession 
to exploit stone deposits containing precious and semiprecious stones. 
This company will concern itself primarily with rubies, sapphires, 
topazes, and aquamarines that occur in the riverbeds of southern and 
southeastern sections of the country. Previously, the only large-scale 
concessionaire, the Companhia de Diamantes, exploited only high
value precious stones.17 Diamond production in 1963 was about 1.1 
million carats, of which 70 percent was gem variety. 

Central African Republic.-The Central African National Assembly 
enacted legislation to establish a State-owned diamond-mining firm, 
to be known·as the Societe Nationale de Recherches et d'Exploitations 
Minieres. This legislation was expected·to increase diamond produc
tion and to control the activities of non-Central African diamond buy
ers. Within the next 2 years this organization planS to establish 
several small diamond-mining centers in the southwestern section of 
the Nation. These centers will be staffed with 2 to 3 mining engineers 
and 15 to 30 laborers. Villages will be established with such facilities 
as retail stores and licensed buying offices. It is expected that these 
centers will attract the large number of "diggers" scattered through
out the area, and that licensed buying offices will purchase their pro
duction. These offices will ·resell to buying offices in Bangui. The 
Government will sell its production directly to buying offices in 
Bangui. · 

The Israel-Central African Republic diamond export monopoly was 
dissolved on December 31, 1963.18 · 

Diamond production during 1963 was reported as 403,000 carats, of 
which 30 percent was gem quality. 

Gabon.-A Government decree issued November 16, 1963, stopped 
exploitation of diamond resources by all persons, except those of 
Gabonese origin who are registered artisans under the direct control 
of the Government-owned mining company. Little interest has been 
shown in diamond mining owing to the small size of the deposits and 
exploitation difficulties.19 

Ghana.-The Ghana Diamond Marketing Board was established Jan
uary 1, 1963, for the purpose of purchasing, grading, and appraising 
diamonds produced within the country. Subject to the prior ap
proval·of the Minister of Finance and Trade, the Board has the power 
to control and fix prices paid to producers, to license agents to pur
chase diamonds from the Board, and to control exports of diamonds. 

26 Mining .Journal (London).. V. 260, No. 6651, Feb. 8, 1963, p. 134. 
18 .Jewelers' Circular-Keystone. v. 134, No. 2, November 1963. p. 121. 
17 Mining .Journal (London). V. 260, No. 6669, .Tune 14 1963, p. 600. 
18 Bureau of Mines. Mineral Trade Notes. V. 58, No. 5. May 1964,_ pp. 17-18. 
u Bureau of Mines. Mineral Trade Notes. V. 58, No. 3, March 1964, p. 49. 
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Previously licensed agents were to be relicensed to buy from the 
Board.20 Diamond production of 2.7 million carats was reported for 
1963. Twenty percent was gem quality. 

Kenya.-A.bout 48,000 pounds of semiprecious gem stone material, 
valued at about $4,000 was produced during 1963. The bulk of this 
material was rose quartz; smaller quantities of such materials as 
augite andcorundum were also produced. 

Rhodesia and Nyasaland, Federation of.-A.methysts have been dis
covered in the Gwaai section of Southern Rhodesia and develop
ment of the claim has begun. The stones are considered of excellent 
quality.21 Gem stone production for 1963 was reported as follows: 
Southern Rhodesia, 4,000 pounds of jade valued at about $1,120, and 
36 pounds of chrysoberyl valued at about $58; Northern Rhodesia, 
34,000 pounds of amethyst valued at about $286,000. No gem stone 
production was reported in Nyasaland. 

South Africa, Republic of.-The old De Beers mine, which was closed 
in 1908, has been prepared for reopening. A. new shaft has been sunk 
to the 412-foot level and connected to the old shaft. Mining is to be 
done by dropping ore from upper levels through existing ore passes 
to the crushing plant on the 1,720-foot level, for crushing to minus 5 
inches. From here the ore would be hoisted to the 412-foot level, 
carried to a new surface crusher by a 1,700-foot inclined conveyor, 
and crushed to 1.5 inches. Then the crushed material would travel by 
another conveyor to the central treatment plant. 22 

During 1962, the Premier diamond mine completed its $7 million 
plant expansion program to increase production to 2.5 million carats 
per year. New facilities were installed to treat 400,000 tons per month 
of tailings remaining from previous mining operations. These tail
ings contained small industrial diamonds for which there was small 
demand in the past. 23 

Rich diamond deposits have been found in Namaqualand, and 
it has been claimed that they may be larger than the Kimberly fields. 
The statement has been made that these deposits are the source of the 
diamonds found off the N amaqualand coast. 24 Production of emerald 
crystals was reported as 527 pounds. A. like amount valued at 
$412,000 was exported. Production of tiger's-eye was reported as 129 
tons. Exports were listed as 150 tons valued at $49,000. 

South-West Africa.-The Marine Diamond Corp., Ltd., has sunk three 
boreholes in the offshore diamond-bearing gravel deposits located 
north of Plum Pudding Island. High-quality diamonds averaging in 
excess of one-half carat in size were found. This yield rivals that of 
the Charnels Reef deposit, where more than 150 carats per day, mostly 
of gem quality, is recovered.25 During 11 months prior to June 1963, 
the Marine Dia:mond Corp. recovered 116,369 diamonds weighing 
51,917 carats valued at $1.7 million. 26 The Diamond Mining & Utility 

10 Bureau of Mines. Mineral Trade Notes. V. 56, No. 4, April 1963, pp. 14-15. 
21 Mining Journal (London). Amethyst in Southern Rhodesia. V. 261, No. 668, Oct. 11, 

1963, p. 341. 
""Mining Engineering. Famous Diamond Mine Comes to Life Again. V. 15, No. 9, Sep

tember 1963, pp. 44-45. 
"'Skillings' Mining Review. Premier Diamond Mine Expands Plant. V. 52, No. 14, 

Apr. 6, 1aaa, p. s . 
.. Engineering and Mining Journal. V. 164, No. 3, March 1963, pp. 155, 157. 
"'Bureau of Mines. Mineral Trade Notes. V. 56, No. 3, March 19.63, p. 11. 
• Bureau of Mines. Mineral Trade Notes. v. 58, No. 4, Aprll 1964, pp. 11-12. 
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Co. agreed to lease its concessions and rights, granted by the South
West African Government, to the Tidewater Oil Co. The latter com
pany thereby acquired diamond mining rights on land and from the 
highwater mark to the 6-mile limit. The lease will run for 25 years 
and includes an option to buy the grant after 5 years. 27 

In April the South-West Africa Administration granted a marine 
diamond mining concession to Terra Marina, a newly formed com
pany composed of various financial interests in the Republic of South 
Africa. Their concession is off the South-West Africa coast and ex
tends from Diaz Point at Li.ideritz northward to Hottentot Bay.28 

Gem diamond production decreased about 15 percent from that of 
1962. Semiprecious gem stone production decreased from about 
419,000 pounds in 1962 to 155,000 pounds. Production for 1963 ap
pears in table 4. 

TABLE 4.-South-West Africa: Production and exports of gem stones in 1963 

Gem 
Exports 

Production 
(quantity) 1-----.----

Quantity Value 

Dlamond.o..--·---------------------------------------earats.. 1, 076,000 1,329, 644 $57,800,000 
AII18tonlte •• ___ ---- ___ ----- ________ -------------- __ .pounds.. 18, 000 ----------- ___ --------------

~~~~~~~~~~~~~~m~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~ ------~~~:- =======~~= =========~; 
Tanganyika.-A total of 588,8'10 carats of diamonds valued at about 

$13.9 million were exported. This compared with 64'1,117 carats 
valued at $15.1 million m 1962.29 About 46 pounds of rough ruby and 
sapphire, valued at about $46,800, were. exported in 1962,30 

OCEANIA 

Australia.-The value of opal and sapphire produced in 1'961 was 
reported as $1.9 million and $18,000, respectively.31 

The Capricornia Mineral Development Co. Pty., Ltd., has been 
formed to mine crysoprase, which is available in the Marlboro ranges, 
near Rockhampton. This material has a marked similarity to 
Chinese jade. Crysoprase has been shipped to the United States, 
West Germany, Japan, and Hong Kong.32 An access road has been 
constructed, and crysoprase veins have been exposed.35 

French Pacific Islands.-Mother-of-pearl prices have been dependent 
on the economic conditions of both the United States and Europe, 
which are the chief markets. Prices have varied from a low of $0.25 
per pound in 1951 to a high of $1 per pound in 1963. Previously, 
uncontrolled collection and export of shell depleted many collecting 

"'Bureau of Mines. Mineral Trade Notes. V. 57, No. 1, July 1963, p. 11 . 
.. Bureau of Mines. Mineral Trade Notes. V. 57, No. 2, August 1968, p. 20. 
""Mining Journal (London). V. 262, No. 6705, Feb. 21, 1964, p. 139. 
30 South African Mining and Engineering Journal (Johannesburg, Republic of South 

Africa). V. 74, pt. 1, No. 3656, Mar.1,1963, p. 497. 
81 Bureau of Mines. Mineral Trade Notes. V. 56, No. 6, June 1963, p. 17 • 
.. World Mining. V. 17, No.3, March 1964, p. 67. 
81 Queensland Government Mining Journal (Australia). V. 64, No. 746, December 1963, 

p. 797. 



GEM STONES 547 

areas. However, rigid government controls have been applied. The 
Government is presently financing a program to repopulate the pearl 
shell beds and develop the culture of pearls. Seedmg of pearls is 
being carried out experimentally. During 1961, 565 short tons of 
mother-of-pearl was exported.84 

TECHNOLOGY 

Each monthly issue of Mine and Quarry (London) beginning with 
October 1952 has described a mineral, giving the synonyms, nomen
clature, varieties, composition, crystallography, physical and optical 
properties, tests, diagnosis, occurrences, and uses. In the February 
and May 1963 issues brazilinit~ and turquoise were described. 

Spectrolite, the new gem form of labradorite coming from Finland, 
is described. The Finnish material occurs in isolated large to medium 
individual crystals, in contrast to the material from Labrador, which 
occurs in coarse-grained chunks with each crystal unit several inches 
across. Blue is the commonest sheen of the spectrolite, but other 
hues of equal intensity are common.35 The tumbling method for 
evolving the irregularly shaped semiprecious stones (baroques) is 
reviewed.86 

An article was written on gem mineral occurrences in Colorado that 
have been found and lost. Topaz, turquoise, sapphire, and jade are 
mentioned.37 

Methods of developing "synthetic emeralds" were discussed, and 
products made by the Lechleitner method and the Chatham process 
were compared. The principle of the Lechleitner system, like Chat
ham's, is one of making an approximation of natural conditions in 
which a crystal is able to enlarge itself. The additional growth is 
crystallographically continuous.38 

An artiCle on turquoise reviewed the traditions of the celebrated 
historical mines of Persia (now Iran) .89 

The origin of Colorado gold stone was described. The product 
does not contain gold nor is it a stone. The process involved in pro-
ducing this material is discussed.40 · 

The techniques of the lapidary industry of Japan are discussed. 
Japanese stone carving is relatively new and expanded after German 
sources were cut off in 1939. The poJ?ular materials are rose quartz, 
rock crystal, aventurine, sodalite, lapis, tiger's-eye, gold stone, ame
thyst, and agate.41 

"Bureau of Mines. Mineral Trade Notes. V. 56, No. IS, May 1963, p. 15. 
• Jewelers' Circular-Keystone. Spectrolite a New and Exciting Gem Stone. v. 133, No. 

12, August 1963, pp. 138, 140, 159, 162. 
ao Rhodesian Mining and Engineering ('Salisbury, Southern Rhodesia). How "Baroque" 

Gem Stones Are Polished. v. 27, No. 13, December 19~. p. 27. 
"'Pearl, Richard M. Colorado Minerals Lost and Found. Rocks and Minerals, v. 38, 

Nos. 3-4, March-April 1.963 pp. 129-130. 
ao Pough Frederick H. A Unique "Synthetic," the Llnde-Lechleltner Stone. Jewelers' 

Circular-Keystone, T. 133, No. 11, July 1963, pp. 52, 54, 62, 64, 66. 
• King, Frank A. Turquoise-Mining and Traditions of the Past. Canadian Min. J. 

(Quebec, Canada), T. 84, No. 1, January 1963, pp. ~9. 
40 Pough, Frederick H. The True Story of Colorado Gold Stone. Jewelers' Clreular

Keystone, v. 133, No. 5, February 1963, pp. 9~. 98, 100, 101. 
"'-Pough, Frederick H. The Lapidaries of Kofu. Jewelers' Circular-Keystone, v. 133, 

No. 4, January 1963, pp. 60, 62, 72-74. 
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Methods of irradiating aiamonds with charged particles are de
scribed. A brief history of irradiation is given, problems are dis
cussed, and results are evaluated.42 

The practice of raising the color grade 9f certain diamonds to near 
colorl~ by disguising the true light~yellow or brown body ~lor by 
applymg a f<?reign su~stance ~the surface of .the sto~e wa.s discussed 
for the first time. Guides are listed for detectmg coatmg when exam
ining diamonds.43 

An article on the production of cultured pearls described the basic 
anatomy of the oyster, growing pearl oysters, color and luster of the 
pearl, chemical analysis of the pearl, and synthetic pearl essence.44 

An unusual use of antibiotics was ~ported from Japan, where a 
scientist on the staff of the Fisheries School of Mie Prefecture de
scribed tests over 4 years in which the antibiotic ·chlortetracycline 
raised production of top-quality cultured pearls by 30 percent." 

A method for improving the color and quality of natural or cultured 
pearls was patented. The pearls are subjected to high-energy, ioniz
ing radiation.46 

A patent was issued in Australia on aniniproved method for manu
facturing synthetic diamonds, wherein graphite or a carbide is dis
solved in molten nickel or nickel alloy solvent to form a saturated 
solution.47 

.A cigarette filter tip consisting of tourmaline particles dispersed in 
a nontoxic carrier was patented.48 

A French patent was granted on a method for producing blue dia
monds by chemically coloring white natural diamonds.49 

. A ?-escripti~m was ¢ven of simple «:sts that can be made to dis
tmgwsh genume preciOus and semipreciOus stones from paste stones. 
The use of the spectroscope and specific ~avity tests with heavy 
liquids such as bromoform, methylene iodide, and clerici's solution 
were discussed.j;0 

.. Pough, Frederick H. Recent Diamond Irradiation Techniques. Jewelers' Circular
Keystone, v. 134, No. 3, December 1963, pp. 54, 56, 58, 60. 

43 Miles, Eunice Robinson. Coated Diamonds. Jewelers' Circular-Keystone, v. 133, No. 
8, May 1968, pp. 66-69, 82, 84, 86, 88, 90, 92. . . 

"Crltldes, Leon. Producing Cultured Pearls. Chemistry, v. 36, No. 11, December 1963, 
pp. 6-12, 81. 

45 Chemical Trade Journal and Chemical Engineer (London). Antibiotics in Pearl Pro
duction. V. 153, No. 3977, Aug. 80, 1963, p. 805. 

'"Chow,· K. T. Process for Irradiating Pearls and Product Resulting Therefrom. U.S. 
Pat. 8,075,906, Jan. 29, 1963. 

• 7 Custers, J. F. H., H. B. Dyer, B. W. Senior, and P. T. Wedepohl. Australian Pat. 
239,176, June 26, 1962. 

'"Jacobson, G. Cigarette Filters. U.S. Pat. 3,087,500, Apr. 30, 1968. 
48 Duchaine, M.P. J. French Pat. 1,816,489, Dec. 26, 1968. 
00 Parkinson, Kenneth. Test That Stone. Rocks and Minerals, v. 88, Nos. 3-4, March

Aprll196·8, pp. 131-135, 216. 



Gem Stones 
By Benjamin Petko£ 1 

ESTIMATE of 1964 production of gem materials and mineral 
specimens reached $1.5 million, an increase of 7 percent over 1963. 
Individual collectors continued to account for the bulk of 

domestic production. 
Regulations controlling the collection of petrified wood on public 

lands were issued by the Bureau of Land Management of the De
partment of the Interior.2 

DOMESTIC PRODUCTION 

The Bureau of Mines discontinued its collection of data by direct 
canvass of known amateur and professional gem stone J>roducers. Es
timat.es of production indicated that 38 States produced gem stone. Of 
these, California, Oregon, Texas,· Arizona, and Wyoming were the 
leading producers. 

A deposit of black jade was discovered 62 miles southwest of Doug
las, Wyo., by a rock hobbyist who leased his claim to the Eloxite Corp. 
Similar jade is known only in Siberia. The domestic stone is claimed 
to be of a better quality because it polishes to a more lustrous sheen. 
The mining company was selling the material for $8,000 per ton. 
Material has been shipped to Japan for cutting and carving and to the 
Federal Republic of Germany for jewelry. 

The California Division of Mines and Geology announced the dis
covery of nephrite jade in 1962 by its personnel in the Bagby district 
21!z N.-N.E. of Bagby, Calif. The jade occurs in veins along the east 
contact of the serpentine belt and ranges up to 5 feet thick and 150 
feet long. The best quality jade occurs in various shades of green 
without any flaws and changes into rock of less desirable color perfec
tion and hardness. The jade is generally within a thick shell of par
tially nephritized serpentine.3 

The Himalaya Mine of San Diego County, Calif., which won its 
fame as a producer of gem tourmaline between 1903 and 1913, was 
sold to new owners who plan to open it for organized groups to hunt 
for tourmaline and other minerals that can be found on the mine dump. 

A ruby weighing almost 87 carats was found at the old Shuler corun
dum mine in Cowee Valley near Franklin, N.C. The stone was valued 
in excess of $4,000. 

• Commodity specialist, Division of Minerals. 
1 Bureau of Land Management, U.S. Department of the Interior. Subchapter C~Mtn

erals Management. Clrc. 2147, July 1, 1964, pp. 5-6. 
• California Mineral Information Service, Division of Mines and Geology. New .Jade 

Deposit Found by Division • • • . v. 17, No. 2, February 1964, p. 21. 
507 
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CONSUMPTION 

Consumption of gem diamond reached $259 million, an increase of 
almost 16 percent over 1963; imported imitation and synthetic gem 
stones including imitation pearl was $6.1 million, an increase of 20 
percent over 1963; and natural and cultured pearls were $19.7 million, 
an increase of 10 percent over 1963. 

Apparent consumption (domestic production plus imports minus 
exports and reexpo:rlts) of gem material in the United States was 
$189 million, up 11 percent over 1963. 

PRICES 

Prices quoted during the year for cut and polished, unmounted gem 
diamonds were 0.25 carat, $70 to $275; 0.50 carat, $185 to $600; 1 carat, 
$500 to $1,800; 2 carat, $1,200 to $5,600. 

FOREIGN TRADE 

Over 90 percent of the cut but unset emerald was imported from 
India. Nineteen other countries supplied the remaining quantity. 
The average value of emerald imports from India was $11.50 per carat. 

Japan supplied the hulk of the pearl imports. Cut hut unset rubies 
and sapphires, valued at $4.1 million, were imported. In addition, 
about $6.9 million of other precious and semiprecious stones were 
imported. However, no classification information on the latter was 
available. 

TAl!LE 1.-U.S. imports for consumption of precious and semiprecious stones, 
exclusive of industrial diamonds 

1963 1964 

Stones -------,----1---.-----
Value Value 

Quantity (thou-
sands) 

Quantity (thou-
sands) 

-----------------1----1---------------
Diamonds: 

Rough or uncut, suitable for cutting Into gem 
stones, duty-free _________________________ carats__ 1, 749,641 $129,870 

Cut but unset, suitable for jewelry, dutiable.carats _ _ 1, 071, 620 93, 977 
Emeralds: Cut but not set, dutiable _____________ do____ 190,933 2, 081 

Pear~a~al~~s:_~~~-~~-~:-~~~-e:~-~~~~~~=~~----------- (1) 479 
Cultured or cultivated_____________________________ (1) 17,427 

Other precious and semiprecious stones: 
Rough or uncut, duty-free.------------------------ (1) 1, 708 
Cut but not set, dutiable___________________________ (1) 5,183 
Imitation, except opaque, dutiable: 

Not cut or faceted------------------------------ (1) 28 
Cut or faceted: Synthetlc ________________________ number __ '1, 054, 236 398 

Other-------------------------------------- (1) 4, 487 
Imitation, opaque, including imitation pearls, 

1, 547,955 
1, 096,795 

180,069 

(1) 
(1) 

(1) 
(1) 

(1) 

1, 218,326 
(1) 

(1) 

$149,729 
108,805 

3,218 

474 
19,204 

2,514 
7,657 

(') 

623 
5, 825 

337 dutiable ____ ----------- _______________ ------------ (1) 154 
Marcasites: Real and imitation, dutiable .• ---------

1 
__ ( 1) __ 

1 
___ <'_) --1-·-----------------+·-----------------

TotaL___________________________________________ (1) 255,792 

r Revised. 
1 Quantity not recorded. 
• No longer separately classified. 
1 Less than ~ uuit. 

Source: Bureau or the Census. 

(1) 298,386 
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Precious and semiprecious gem stone exports were valued at $46.8 
million compared with $40.5 million in 1963. Diamonds, both rough 
and uncut, accounted for almost 89 percent of total exports. 

Reexports of all varieties of gem stone were valued at $64.3 million 
compared with $46.7 million in 1963. Diamond in the rough but 
uncut category accounted for 85 percent of total reexports. 

TABLE 2.-U.S. imports for consumption of diamond (exclusive of industrial 
diamond), by countries 

1963 

Rough or uncut 
Country 

I Value 
Carats (thou-

sands) 

1964 

Cut but unset Rough or uncut Cut but unset 

Value 
Carats (thou- Carats 

sands) 

Value 
(thou
sands) 

Value 
Carats (thou-

sands) 
---------\-------------------------
Austria ____________________ ---------- _________ ---------- ________ ---------- --------- 584 $35 
Belgium-Luxembourg_____ 33,537 $3,282 522,383 $50,555 77,728 $9,264 583,207 60,155 
BraziL____________________ 1, 911 191 ---------- ________ 1,329 196 5 3 
British Guiana____________ 1, 011 43 84 6 10,156 383 ---------- --------
Canada____________________ 9,110 918 847 66 7, 758 1, 200 227 28 

8~=~~:~~~~-~~~~~~~~~ ------124- -------6- ========== ======== --~~=~~1~- ---~~=~~- ========== ======== Congo (Leopoldville)______ 8,811 368 ---------- ________ 236 71 __________ --------
France____________________ 7,169 633 16,746 1, 775 6, 066 435 15,781 1, 678 
Germany, West___________ 7 (1) 46,015 3,502 -----~---- --------- 18,040 1,335 
Ghana_____________________ 1, 993 49 ---------- -------- 858 53 ---------- _______ _ 
Guinea ____________________ ---------- --------- ---------- -------- 2, 774 418 ---------- --------

rn<;tl~-~~~::~~============ ========== ========= ~~~ ~~ ========== ========= ~~~ 1ii Ireland ____________________ ---------- --------- ---------- ________ 3, 616 464 ---------- _______ _ 
IsraeL_____________________ 69,671 3, 404 374,199 29,719 49,011 3, 800 426,052 36,800 
ItalY----------------------------------------- 152 103 ---------- --------- 84 17 
Japan_____________________ 283 5 4,381 321 ---------- --------- 1,541 95 
Liberia____________________ 19,051 1, 395 ---------- -------- 8,417 806 ---------- _______ _ 
Malta and Gozo___________ 519 14 660 56 ---------- --------- 205 16 
Netherlands_______________ 26,539 1, 583 19,299 2,124 39,265 4,179 14,358 1, 896 
Nigeria____________________ 4,329 135 ---------- -------- ---------- --------- ---------- --------
Sierra Leone______ ________ 320,845 8, 725 ---------- -------- 72,153 2, 867 ---------- --------
Re:f~ublicofSouthAfrica __ 112,448 11,558 27,089 4,736 138,015 12,162 23,721 4,918 
SWitzerland_______________ 37,402 1,549 501 205 33,748 2,192 783 364 
U.S.S.R------------------- __________ --------- 411 23 ---------- --------- 5, 590 503 
United Kingdom__________ 906,340 86,977 4, 280 699 894,260 100,928 5, 387 754 
Venezuela_________________ 55,905 1, 971 ---------- -------- 78,486 2, 960 ---------- --------
Western Africa, n.e.c.'----- 71,096 4,148 ---------- ________ 20,995 1, 868 ---------- --------
Western Equatorial Africa. 61,537 2,916 ---------- -------- __________ --------- ---------- --------

Total•--------------- 1, 749,641 129,870 1, 017,620 93,977 1, 547,955 149,729 1, 096,795 108,805 

1 Less than ~ unit. 
• Not elsewhere classified. 

Includes imports valued at less than $25,000 for following countries: Barbados, 1964; Jamaica, 1964; 
Mexico, 1963; Netherlands Antilles 1964; Trinidad and Tobago, 1964; Gibraltar, 1963; Portugal, 1963--64; 
South Korea, 1964; Lebanon, 1963; Thailand, 1963; Senegal, 1964; Australia, 1964; New Zealand, 1964. 

Source: Bureau of the Census. 

WORLD REVIEW 

Brazil.-MineraQao Tejucana S.A. has been given the right to develop 
previously uneconomic alluvial diamond deposits along the Jequitin
honha River in the area of Diamantina and Bocaiuba, Minas Gerais. 
Economic exploitation is expected by dredging with equipment that 
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can treat 3 million cubic meters per year for the recovery of about 
30,000 carats, valued at about $600,000.4 

A large crystal of gem beryl weighing about 15 pounds was found 
near Padre Paraiso, Municipality of Cara:i, Minas Gerais and was 
valued at $143,000.5 

Cameroon.-The Ivory Coast Diamond Corp. has been awarded dia
mond prospecting rights by the Ministry of Transportation, Mines, 
and Post and Communication.6 

TABLE 3.-World production of gem diamond by countries 
(Thousand carats) 

Country 

Atriea: 
Angola .. ------------------------------------------------------------------------
Centra!African Republic-------------------------------------------------------
Congo, (Brazzaville) Republic of I • ~-------------------------------------------
Congo, (Uopoldville) Republic of the-------------------------------------------
Ghana __________ ·----------------------------------------------------------------
Guinea I •----------- _____ --------------------------------- ___ ------ __ -----------
Ivory Coast._------ ____ ---------------------------------------------------------
Liberia~------------------------------------------------------------------------
Sierra Leone---------------------------------------------------------------------
Republic of South Africa: 

Pipe mines: 
Premier __ ------------------------"-------------------------------------
DeBeers group •--------------------------------------------------------
Others-------------------------------------------------------------------

AlluviaL--------------------------------------------------------------------
South-West Africa _________________ ------------------------------- ___ ------------Tanzania _______________________________________________________________________ _ 

Other Countries: 
Brazil •--------------------------------------------------------------------------British Gnlana ________________ -------------- ________ ----------- ______________ ----India ___________________________________________________________________________ _ 

U.S.S.R. • ------ __ -------- __ ------------------------------------------ ____ ------_ 
Venezuela ..•• --------------------------------------------------------------------

1963 

759 
121 
341 
296 
536 
22 
63 

240 
556 

522 
921 
'15 

'338 
1,076 

276 

175 
60 
1 

240 
38 ---

1964 

804 
221 
316 
295 
267 
22 

120 
298 
616 

555 
928 
18 

288 
1,373 

12 

175 
60 

2 
240 
58 ---

World total____________________________________________________________________ ' 6, 594 6, 570 

• Esthnated. ' Revised. 
I Exports. 
• Probable origin, Republic of the Congo. 
I Includes some alluvial from DeBeers properties. 

Canada.-Rock blasted from a quarry on Ile Ronde, Montreal, showed 
a similarity to South African kimberlite. This indicated a possibility 
that diamonds are embedded in the rock far below the surface. 

Ceylon.-The Government formed the State Gem Mining Corpora
tion to control internal and external trade in precious stones within 
the country. The corporation was expected to eliminate smuggling, 
thereby improving the Government's revenue and foreign exchange 
position in addition to insuring a reasonable return to the miner. The 
corporation shall have the authority to set license fees on all gem pits 
and impose taxes on all sections of the industry. The industry reforms 
caused a large number of gem dealers in Ratnapura to close their 
businesses.7 

Chile.-Compafiia Minera Caren continued to operate the only active 
lapis lazuli mme near the Argentine border in Coquimbo Province. 

• Mining Journal (London). V. 263, No. 6729, Aug. 7, 1964, p. 93. 
• Bureau of Mines. Mineral Trade Notes. V. 59, No. 5, November 1964, pp. 4-5. 
• Bureau of Mines. Mineral Trade Notes. V. 59, No. 4, October 1964, p. 17. 
• Mining Journal (London). V. 263, No. 6731, Aug. 21, 1964, p. 137. 
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.About 8,800 pounds, valued at $12,000, was produced during 1963. 
The bulk of this material was exported to Italy, France, United States, 
Germany, and Switzerland. Greater production was planned during 
1964 to meet the increasing market created by hobbyists who are cut
ting and polishing lapis lazuli.8 

Colombia.-During 1963 the Muzo, Coscuez, and Chivor emerald 
mines produced 50,560 carats of gem quality emerald. In· addition, 
these mines produced 140,556 carats of low-grade emerald (morralla.) 9 

Czechoslovakia.-.A northern area of the country where gem quality 
pyrope was formerly found has shown a similarity to the Siberian 
kimberlites. Studies of the pyrope rock have been made and it was 
concluded that further exploration for diamond was warranted.10 

India.-The National Mineral Development Corporation of India 
undertook development of two new diamond mines at Majgawar and 
Ramkhiria. The yield of these mines was estimated at 30,000 and 
12,500 carats per year respectively.U 

Ivory Coast.-Three companies, Societe .Anonyme de Recherches et 
d'Exploitations Miniere en Cote d'I voire, Societe J)iamantifere de 
Cote d'Ivoire, and Societe Miniere de Bandama produced diamonds 
during 1963. The Societe W aston and the Diamond Corporation of 
the Ivory Coast prospected but did not begin operation in 1963. Gov
ernment enforcement of its ban on clandestine operations eliminated 
the production of native prospectors.1z 

Sierra Leone.-The Government and Templesman and Bros., an 
.American firm, have signed an agreement to set up a factory to cut 
and polish rough and uncut diamonds within the country. Opera
tion of the famlity is anticipated by the end of 1965.13 A detailed 
article describing licensed diamond mining in the country was 
published.14 

South Africa, Republic of.-Mining began at the Finsch Mine, the first 
new diamond mine in 50 years, in December. The mine, at Potmasburg 
on a claim discovered by .A. T. Fincham was purchased by DeBeers 
Consolidated Mines for over $6 million in 1963. The area was 
being stripped of overburden to reach the diamond-bearing "blue 
ground." Treatment of the "yellow ground" in the overburden for 
the recovery of diamond has begun. Pilot plant experience will de
termine the design of the treatment and recovery plant to be built. 
The area will be mined by open pit methods to a depth of 300 feet. 
Operating results will then determine whether to continue open pit 
methods or begin underground mining.15 

.A special court in Pretoria opened hearings on the General Electric 
Co.'s application to patent the process for manufacturing diamond. 
The Transvaal and Orange Free State Chamber of Mines opposed 
the application by claiming that the synthesis of diamond is an obvious 

a Bureau of Mines. Mineral Trade Notes. v. 59, No. 2, August 1964, p. 34. 
1 Bureau of Mines. Mineral Trade Notes. V. 60, No. 1, January 1965, pp. 12-13. 
10 Mine and Quarry Engineering (London). Czech Diamond Prospects. V. 30, No. 2, 

February 1964, p. 96. 
u Mining Journal (London). V. 262, No. 6709, Mar. 20, 19M, p. 216. 
"'Bureau of Mines. Mineral Trade Notes. V. 59, No. 1, July 1964, p. 13. 
lll Mining Journal (London). Sierra Leone Diamond Factory. V. 264, No. 6752, Jan. 

15, 1965, PE· 43, 45. 
"Fairba rn, W. C. Licensed Diamond Mining in Sierra Leone. Min. Mag. (London), 

v. 1121 No. 3, March 1965, pp. 166-167, 169, 171, 173, 175, 177. 
,. Mmes Magazine. New Diamond Mine. V. 55, No. 3, March 1965, pp. 23-24. 
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process and not an invention. The legal dispute was expected to be 
lengthy because of the affidavits entered by affected parties and the 
legal efforts by the Chamber of Mines to require deponents to give 
eVIdence in person.16 

South-West Africa.-Diamond dredging activities continued in the 
offshore marine sediments. Offshore prospecting was underway by 
several mining companies. Notable among these was the Rookeater, a 
ship specifically designed for underwater mineral sampling, whose 
sampling operations were supported by the DeBeers Consolidated 
Mines, Ltd. 

Marine Diamond Corp., Ltd., continued to recover diamonds from 
its offshore concession. During the period of January 1 to May 31, 
1964, the company mined almost 102,000 carats of diamonds. 

Mining activities continued along the territory's coastal belt. Con
solidated Diamond Mines' Vacu-Veyor, essentially a large vacuum 
cleaner, proved successful for removing sand and gravel from bed 
rockY An article .Provided a description of Consolidated Diamond 
Mines diamond minmg practices.18 

South-West Africa continued to produce and export semiprecious 
gem materials such as agate, amazonite, quartz (amethyst, green and 
rose), chalcedony, jasper, and tourmaline. 

Thailand.-During 1963 about 13 million carats of precious and 
semiprecious materials was imported and over 11 million carats was 
exported. The bulk of the material imported consisted of synthetic 
or reconstructed precious or semiprecious stones.19 

Upper Volta.-Diamond exploration rights were awarded to the 
West African Selection Trust, Ltd., for 1 year commencing at the 
beginning of 1964 and to be renewable for 2 years. The organization 
agreed to spend $62,000 per year for exploration. Geological sur
veys had been completed for only 20 percent of the territory involved, 
and traces of diamond were found near the Ghanaian border.20 

U.S.S.R.-Both industrial and gem diamonds were mined at Mirny in 
Y akutia, Eastern Siberia, by opencast methods. A new concentrat
ing plant capable of operating the entire year was being built. Finds 
of new kimberlite pipes were reported north of Mirny on the Olenck 
River.21 

Zambia.-Rio Tinto, Ltd., discontinued exports of higher grade 
emerald from the Sandawana mine near Belingwe in order to form a 
domestic cutting industry that will export cut emerald. Rio Tinto 
planned to contmue to export lower grade uncut emerald.22 

TECHNOLOGY 

Detection by Ioupe or Gemolite that a diamond was coated to enhance 
its color was reported. The coating, a foreign substance, is applied to 

16 Bureau of Mines. Mineral Trade Notes. V. 58, No. 5, May 1964, p. 18. 
17 South African Mining & Engineering Journal (Johannesburg). Mining Activities in 

S.W.A. V. 75, Pt. 2, No. 3725, June 26, 1964, pp. 187~188, 191. 
18 South African Mining & Engineering Journal (Johannesburg). 26-million to 1 Con-

~1~l~~n Operation at Cons. Diamonds. V. 76, Pt. 1, No. 3759, Feb. 19, 1965, pp. 

16 Bureau of Mines. Mineral Trade Notes. V. 59, No. 6, December 1964, pp. 18-19. 
~Bureau of Mines. Mineral Trade Notes. V. 58, No. 5, May 1964, p. 23. 
21 Mining & Minerals Engineering (London). Diamond Mining in Yakutia. V. 1, No. 

7, March 1965, p. 277. 
20 Bureau of Mines. Mineral Trade Notes. V. 60, No. 8, March 1965, p. 7. 
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the surface of certain diamonds to raise their color by neutralizing 
their true yellow color. Recent application of the phase microscope 
has brought the nature of coated surfaces of diamond into critical 
focus and photographic records were made under 500 to 1,000 magnifi
cation. The pictures reveal clearly where coatings were applied. 
They confirm earlier findings of characteristic markings that were 
seen with use of lOX loupe or a. Gemolite.23 

The development of an ultramodern automatic diamond sorting 
machine was reported. The machine was based on techniques in 
various scientific fields that electronics coordinated effectively, as 
X-rays, precision mechanics, vacuum, and compressed air.24 

Steps taken to improve gem diamond production at the operations 
of the leading gem diamond producer was briefly described.. The 

installation of two Wedag medium scoop wheel separators by Con
solidated Diamond Mines of South-West Africa Ltd., should con
tribute considerably in increasing production.25 

Advanced equipment used in diamond prospecting on the sea-floor 
sampling program conducted on behalf of the DeBeers group off the 
coast of South-West Africa was described.26 

Method and equipment used in the production of diamonds in the 
U.S.S.R. were described.27 

Tests for identifying artificial and improved turquoise were re
ported. Many substitutes are offered in place of genuine turquoise. 
The offerings are of three types : Compacted poor quality turquoise, 
colored and soaked with plastic; other natural substances similarly 
treated; and wholly artificial aggregates.28 

An article was written on the misleading use of names on maps in
dicating turquoise locations in the Turquoise Mountains eastof Baker, 
Calif.29 

The use of synthetic sapphire jewel bearings in gas flow meters was 
discussed. Synthetic sapphires are nonmagnetic, corrosion-resistant, 
easily obtainable, and have miniature dimensions within critical 
tolerances. 30 

. The occurrence of needle-like structures and some color phases in 
quartz are described.81 

A guide on gems, minerals, crystals, and ores was written for pro
fessional mineralogists, gem cutters, collectors, and hobbyists. The 

23 Miles, Eunice R. First Close-Up Shots of Coated Diamonds. Jewelers' Circular
Keystone, v. 75, No. 1, October 1964, pp. 70-73, 104-108. 

"Mining Journal (London). Automatic Rough Diamond Sorter. V. 263, No. 6743, 
November 1964, p. 355. Mining Magazine (London). Automatic Rough Sorter. v. 
III, No. 6, December 1964, p. 391. 

25 Mining Magazine (London). Dense Medium Separators for Diamonds. V. III, No. 
6, December 1964, pp. 381-383 . 

.. Mining Magazine (London).. Sea-Floor Sampling. V. III, No. 6, December 1964, 
pp. 403, 405. South African Mining & Engineering Journal (Johannesburg). Prospecting 
For Diamonds Olf South-West Africa. V. 75, Pt. 2, No. 3743, October 1964, pp. 1208-1209. 

27 World Mining. How Russia Mines More Diamonds. v. 17, No. 13, December 1964, 
p. 34. 

28 Pough, F. H. Turquoise and Its Substitutes. Jewelers' Circular-Keystone, v. 84, 
No. 4, January 1964, pp. 78, SO and 81 . 

.. Pemberton, H. E. Place Names In the Turquoise Mountains. The Mineralogist, v. 
32, No. 5, October 1964, pp. 10-13. 

30 Chemical Engineering. Synthetic Jewel Bearings Make Accurate Gas Flow Meter. 
V. 71, No. 22.._ October 1964, p. 146. 

81 Pougb, .1!". H. Quartz Jewelry Stones. Jewelers' Circular-Keystone, v. 75, No. 1, 
October 1964, pp. 86-90, 98-100. 
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book describes where to find them, methods of identification, cutting, 
a.nddisplaying.81 • 

The cultivation of high-quality pearls in fresh.:-water mussels was 
described. The fresh-water mussel often is larger and· has a thicker 
shell than the Japanese salt-water oyster. Fresh-water mussels yield 
two crops of non-nucleated pearls.88 

The surface structures of crystal faces of natural and synthetic 
emeralds were reported. By using a reflection and phase contrast 
microscope, a clear distinction can be made between natural and syn
thetic emera.lds.84 

The geologic occurrence,. variations, color zoning, and inclusions 
were diSCUSsed in an article on tourma.line;81 

Goldmanite, a new garnet, has been identified as a constituent of a 
metamorphosed uranium-vanadium deposit in the Sandy (or South 
Laguna) mine area, about 4 miles southeast of Laguna, N.Mex. Oc
co.rrence, separation, properties, composition, and analytical pro-
cedures are described." . 

11 Pearl, R. M. Gems, llfinerals, Crystals and Ores. The Odyssey Press, New York, 
1964 pp. 320. 

ao Pough, F. H. Cultured Pearls-Shape and Luster Distinguish Fresh-Water Cultured 
Pearls. Jewelers' Circular-Keystone1 v. 84, No. 11, Julv 1964, pp. 72-76, 92. 

"'Sunagawa, I. A Distinction Be'tWeen Natural .and 'Synthetic Emeralds. The Ameri
can Mineralogist, v. 49, Nos. II and 6, May-June 1964, pp. 785--792. 

• Ransom, J. E. Tourmallne-The Geological Saga of a Crystal. The Mineralogist, 
v. 82, No. 4, August 1964, pp. 2-9. · 

• Moench, R. H. and R. Meyrowits. Goldmanitel.a Vanadium Garnet from Laguna, 
New Mexico. The American Mineralogist, v. 49, .L'IOS. II and 6, May-June 1964, pp. 
6~111'1. 



Gem Stones 

By Benjamin Petkof 1 

Gem stone production during 1965 was 
estimated at $2.2 million, an increase of 50 
percent over last year. Amateur collectors 

continued to be the principal collectors of 
domestic gem material. 

DOMESTIC PRODUCTION 

Production estimates show that 38 States 
produced gem material during the year. 
Oregon, California, Texas, Idaho, Arizona, 
Wyoming, and Nevada were the leading 
producing States. The estimated value of 
production was 50 percent more than in 
1964. 

During the year the excise tax on gem 
materials was removed. This appeared 
likely to promote increased sales of gems 

and gem materials. 
Very well-formed augite crystals were 

found on the west rim of the Haleakala 
Crater, Island of Maui, Hawaii. Most of 
the crystals were single but contact and 
penetration twins were also found. The 
largest one found was eleven-sixteenth of 
an inch long.2 Wavellite was identified 
in the King turquoise mine in the San Luis 
Valley, Colo.s 

CONSUMPTION 

Gem diamond consumption reached $307 
million, an increase of almost 19 percent 
over that of 1964. Value of imported syn
thetic and imitation gem stones including 
imitation pearl was $7.1 million, an in
crease of 16 percent over that of 1964 and 
value of natural and cultured pearls was 

$22.2 million, an increase of 13 percent 
over that of 1964. 

Apparent consumption (domestic pro
duction plus imports minus exports) was 
$248 million, an increase of 31 percent 
over that of 1964. 

PRICES 

At midyear, prices for cut and polished, 
unmounted gem diamond were 0.25 carat 
$75 to $275; 0.50 carat $200 to $725; 1 

carat $400 to $1,900; and 2 carats $1,250 
to $5,500. 

FOREIGN TRADE 

Precious and semiprecious gem stone ex
ports were valued at $4 7.1 million, com
pared with $46.8 million in 1964. Dia
mond, both rough and uncut, accounted 
for the bulk of the exports. 

Reexports of all varieties of gem stone 
were valued at $60.5 million, compared 
with $64.3 million in 1964. Diamond 

made up the major portion of total re
exports. 

India provided 73 percent of the emer
ald (cut but unset) imported during the 

• Commodity specialist, Division of Minerals. 
• Pemberton, Earl H. Augite Crystals at 

Haleakala Crater, Hawaii. Gems and Minerals, 
No. 331, April 1966, p. 42. 

• Rock Products. Rare Wavellite Found in 
King Mine. V. 68, No. 4, April 1966, p. 122. 

427 
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Table 1.-U.S. imports for coDSDDlption of precious and semiprecious stones, 
exclusive of industrial diamond · 

1964 1965 

Stones 
Quantity Value Quantity Value 

· (thousands) (thousands) 

Diamond: 
Rough or uncut, suitable for cutting into gem stones, 

duty-free ________ --------------- ________ carats __ 1,547,955 
Cut but unset, suitable for jewelry, dutiable •• do _____ 1,096, 795 

Emerald: Cut but not set, dutiable _____________ do_____ 180,069 

Peart~~,S~~-~~t-~~~-~~~~-~~:~~~~~~'------------- NA 
Cultured or cultivated.--------------------------- NA 

Other precious and semiprecious stones: 
Rough or uncut, duty-free _____________ -------- ___ _ 
Cut but not set, dutiable _________________________ _ 
Imitation, ezcept opaque, dutiable: 

Cut or faceted: · -

NA 
NA 

Synthetic ____________ --------- __ number __ 1,218,326 
Other---------------------------------__ NA 

Imitation, opague, including imitation pearls, dutiable_ NA 
Ma.rcasites: Real and imitation, dutiable___________ NA 

$149,729 
108,805 

3,218 

474 
19,204 

2,514 
r 7,441 

623 
5,825 

337 
•2 

1,900,936 $175,457 
1,258,745 131,828 

189.828 5,397 

NA 592 
NA 21,674 

NA 2,728 
NA 8,901 

2,526,418 1,007 
NA 5,429 
NA 415 
NA 3 

Total--------------------------------------------N-A __ _:___., _______ _ r 298,172 NA 353,431 

r Revised. NA Not available. 

year. The remainder was supplied by 25 
other countries. Indian emerald imports 
had an average value of $16.20 per carat. 

Ruby and sapphire (cut but unset) were 
imported from 20 countries, with India 
and Thailand supplying over 50 percent 

of the total value of almost $4.8 million. 
Japan supplied 97 percent of the cul

tured-pearl imports by ·value but only 8 
percent of the natUral pearl imports. In
dia supplied 66 percent by value ·of the 
natural pearl imports. 
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Table 2.-U.S •. imports for consumption of diamond (exclusive of industrial diamond), 
by countties 

Country 

Argentina ______________ _ 
Australia _______________ _ 
Austria ________________ _ 
Barbados _______________ _ 
Belgium-Luxembourg ____ _ 
BraziL _________________ _ 
British Guiana __________ _ 
Canada _________ -- ____ c. 
Centra.! Mrican Republic __ 
Ceylon ____ ~- ___________ _ 
Congo (L6opoldville) _____ _ 
Denmark _______________ _ 
France _________________ _ 
Germany, West _________ _ 
Ghana _________________ _ 
Guinea _________________ _ 
Hong Kong _____________ _ 
India. _______ ---- ______ _ 
Iran __ -- ___ ------_--_--_ Ireland _________________ _ 
IsraeL __ -- __ ----- ______ _ 
ltS!y --------------------Ivory Coast_ ___________ _ 
Jamaica __ --------- __ - __ -
Japan ___ ---------- __ ----Korea, South ___________ _ 
Lebanon _____ ---- _____ --
Liberia _________________ _ 
Ma.laysia ____ ----- _--- ---
Ma.lta and Gozo _________ _ 
Netherlands ____________ _ 
Netherlands Antilles _____ _ 
New Guinea ____________ _ 
N~w ~ealand ____ --------
N~gena _________________ _ 
Panama _______ " ________ _ 
Peru _____ ---------------Poland _________________ _ 
Portuga.l _______________ _ 
SenegaL ___ -------------Sierra Leone ____________ _ 
South Mrica, Republic oL _ 
Switzerland _____________ _ 
Trinidad and Tobago ____ _ 
U.S.S.R. ____ ----- ______ _ 
United Kingdom ________ _ 
Venezuela ______________ -
Western Africa, n.e.c.2 ___ -

Western Portuguese 

1964 

Rough or uncut Cut but unset 

Value 
Carats (thou- Carats 

sands) 

Value 
(thou
sands) 

1965 

Rough or uncut Cut but unset 

Va.lue 
Carats (thou- Carats 

sands) 

Value 
(thou
sands) 

---------------------------------------------------- 15 $18 
24 $10 ___ ---------------------------------------------------

---------------- 584 $35__________________ 255 40 

--77~728---9~264 583,2~~ 60,111 74,~~i 7 .~~~---679~614--73~923 
1 ,329 196 5 3 4 '185 293 1,014 97 

10,156 383__________________ 19,295 742 40 5 
·7 ,753 1,200 227 28 7,139 1,138 349 44 

102,919 5 ,45L ____ --- __ - ___ -. -- 144 ,209 8 ,365 .• _ ------ ________ _ 
---------------------------------------------------- 177 20 236 7L_________________ 928 63 _________________ _ 

2 (') ---6~i.i66 -----435-- --i5 ~ 7iii---i ~678 ___ --i ~642-- ----70 15,675 1,665 
---------------- 18,040 1,335._________________ 18,507 1,370 

858 53__________________ 2,883 146 183 16 
2,774 418__________________ 2,065 205 ________________ . __ 

---------------- 329 41 15 3 4 1 
---------------- 535 11L_________________ 2,469 342 

23 55 --T6i6 -----464::::::::::::::::::-----4 ~ii4- --- --7i 47 a 
49,011 3,800 426,052 36,800 56,681 3,310 472,602 42,134 

---------------- 84 17__________________ 13 9 
---------------------------------- 188 29.-----------------

18 5------------------------------------ 178 13 
---------------- 1,541 95 46 8 1,276 142 _ _ _ _ __ __ __ _ ___ _ _ 61 a ___________________________________ _ 
---------------------------------------------------- 28 8 8,417 806__________________ 6,598 674 _________________ _ 
---------------------------------- 67 4 ____ -- ------------
---------------- 205 16.-----------------------------------

39,265 4,179 14,358 1,896 33,524 4,094 20,772 2,835 
---------------- 22 18__________________ 7 4 
---------------------------------- 349 38 __ -- --------------
---------------- 74 7------------------------------------
---------------------------------- 961 108 __ - -- "-- ----------
---------------------------------------------------- 2 1 
---------------------------------------------------- 55 6 
---------------------------------------------------- 158 11 
---------------- 33 4.-----------------------------------

128 17------------------------------------------------------72,153 2,867__________________ 44,161 2,818 _________________ _ 
138,015 12,162 23,721 4,918 158,539 15,330 27,223 6,166 
33,748 2,192 783 364 104,044 9,879 1,142 633 

---------------- 95 13.-----------------------------------
---------------- 5,590 503__________________ 11,289 1,410 
894,260 100.928 5,387 754 1 ,141 ,833 113,481 5,626 857 
78,486 2,960__________________ 54,448 1,950 _________________ _ 
20,995 1,868__________________ 34,973 4,903 _________________ _ 

Africa, n.e.c.2 _____________________________________________ _ 2,145 124 .. ----------------

Tota.J _____________ 1,547,955 149,729 1,096,795 108,805 1,900,936 175,457 1,258,745 131,828 

1 Less than 'h unit. 
• Not elsewhere classified. 

WORLD REVIEW 

Angola.-The Angolan Diamond Com
pany produced diamond in excess of 1 
million carats during the year. During 
1964 the company produced almost 1.15 
million carats. Rubble processed in 1964 
yielded 0.37 carat per cubic meter. The 
company intends to contract for additional 

prospecting teams to mark and map claims 
for exploitation when its present contract 
terminates in 1971. 

Basutoland.-Two large diamonds, 
weighing 103 and 527 carats were found 
at the Letseng-la-Terae native diamond 
diggings in northeast Basutoland. They 
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Table 3.--World production of diamond, by countries 
(Thousand carats) 

1964 1965 
Country 

Gem Industrial Gem Industrial 

Africa: Angola ____ ------ ___________________________________ _ 804 345 878 277 
268 

4,982 
12,490 
2,023 

Central African Republic _____________________________ _ 221 221 268 

g~~i~ ~~~~~~~~[~~)·-~:~~~= = = = = == == = = == = == = = = = == = = = = = = 
316 4,949 318 
295 14,457 14 

Gh&na ___________ ----- _______________________ - _____ _ 267 2,402 225 Guinea 1 ____________ - _____ -- _______ - ________ - ______ _ '21 '51 e 21 e 51 
77 

263 
Ivory Coast_ ________________________________ - ______ _ 120 80 116 Liberia •- __________________________________________ _ 298 272 277 Sierra Leone _________________________________ -- _____ _ '585 '878 • 658 • 804 
Republic of South Africa: 

Pipe mines: Premier ____________________________________ _ 556 1,668 • 654 e 1,963 
De Beers group'----------------------------- 928 759 • 1,119 • 916 

0 42 Others _____________________________________ _ 18 41 • 18 AlluviaL _______________________________________ _ 288 192 e 188 • 126 
158 South-West Africa ___________________________________ _ '1,387 154 1,432 

Tanzania ___________________________________________ _ '338 326 e 414 • 414 

Total Africa ______________________________________ _ '6,442 '26,795 6,600 24,854 

175 
68 

1 
3,200 

45 

Other countries: Brazil e _____________________________________________ _ 175 175 175 British Guiana ______________________________________ _ 60 49 45 India ______________________________________________ _ 2 1 4 
U.S.S.R. •- ___ --- __________ ---- _____________________ _ 240 2,760 300 
Venezuela _________ ----_- __ --- ______________________ _ 58 58 46 

World total •- ___________ ------- __________________ _ '6 ,977 '29 ,838 7,170 28,343 

• Estimated. r Revised. 
1 Exports. 
2 Probable origin, Republic of the Congo. 
3 Includes some alluvial from De Beers Properties. 
• Does not include minor world production. 

were found by native Africans, using hand 
methods.4 

Bechuanaland.-Kimber I it e Searches 
Ltd., a De Beers Consolidated Mines Ltd. 
subsidiary has found indications of dia
mond in northern Bamangwato Tribal Ter
ritory, west of Francestown.5 

Belgium.-About 4.93 million carats of 
rough cuttable diamond was imported dur
ing 1964, an increase of about 11 percent 
over 1963 imports. Polished diamond im
ports reached 304,000 carats, an increase 
of 2 percent over 1963 imports. During 
the first 9 month of 1965 about 3. 72 mil
lion carats of cuttable and 241,000 carats 
of polished diamond had been imported. 

Exports of cuttable and polished dia
mond reached 1.02 million and 1.33 mil
lion carats, respectively, in 1964. During 
the first 9 months of 1965, 762,000 carats 
of cuttable and 1.04 million carats of pol
ished diamond were exported. The major 
portion of polished diamond went to the 
United States, the United Kingdom, and 
Hong Kong.6 

Chile.-The only producer, Compafiia 
Minera Caren, mined about 36,400 pounds 

of lapis lazuli during 1964. The company 
has arranged to sell about 22,000 pounds 
of material to a New York importing firm. 
Deliveries are expected to extend into 
1966. About 12,000 pounds of lapis lazuli, 
valued at $15,492, was exported to West 
Germany, Hong Kong, Italy, and the Unit
ed States.7 

Dahomey.-The Government issued the 
first license for diamond pospecting to De 
Beers Consolidated Mines Ltd., London. 
Plans include prospecting in the Dassa
Zoume foothills and the area to the north.s 

lndonesia.-A Netherland firm will as
sist the Indonesian Government in develop
ing the Kalimantan diamond fields. Re
ports indicated that these deposits contain 
primarily gem quality diamond.9 

'Bureau of Mines. Mineral Trade Notes. V. 
62, No. 1, January 1966, pp. 8-9. 

5 Mining Journal (London). V. 264, No. 6763, 
Apr. 2, 1965, p. 251. 

6 Bureau of Mines. Mineral Trade Notes. V. 
62, No. 3, March 1966, pp. 8-9. 

7 Bureau of Mines. Mineral Trade Notes. V. 
61, No. 4, October 1965, p. 29. 

8 Bureau of Mines. Mineral Trade Notes. V. 
62, No. 2, February 1966, p. 9. 

• Bureau of Mines. Mineral Trade Notes. V. 
61, No. 3, September 1965, p. 24. 
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lsraei.-Imports of raw diamond mate
rial reached about $96.7 million in 1965. 
Exports of polished diamond were valued 
at $131.76 million.lO 

Sierra Leone.-The Parliament approved 
the agreement between the Sierra Leone 
Government and the New York firm of 
Leon Tempelsman & Son to establish a 
diamond cutting and polishing industry. 
The firm will have a 1 0-year monopoly of 
diamond cutting and polishing in the coun
try. Complete details of this agreement 
have been published.U 

South Africa, Republic of.-Late in 
1964, the Commissioner of Patents award
ed four patents to the General Electric Co. 
relating to the manufacture of synthetic 
diamond. The Transvaal and Orange Free 
State Chamber of Mines has requested per
mission to appeal the patent award.12 

South-West Africa.-In May 1965, De 
Beers Consolidated Mines Ltd. announced 
through its subsidiary, Consolidated Dia-

mond Mines of South-West Africa Ltd. 
( CDM), that a 29-percent interest in the 
Marine Diamond Corp. Ltd. (MDC), had 
been acquired. MDC recovered diamond 
from shallow water concessions of the 
South-West African coast. In addition, 
CDM transferred its coastal strip conces
sion between high and low water mark to 
MDC.13 

In October, Orama Holding Ltd. was 
formed by CDM and other MDC stock
holders. Ownership of 58 percent of 
CDM's stock gave Orama controlling in
terest. 

The exploration vessel "Rockeater" was 
purchased by De Beers to continue evalua
tion of offshore mineral concessions. This 
vessel was previously used to evaluate MDC 
offshore concessions for De Beers. 

During 1964, MDC recovered 286,651 
carats of diamond. During 1965 pro
duction of almost 219,000 carats of dia
mond was lower because of bad weather 
and accidents.14 

TECHNOLOGY 

A method was developed to grow single 
alumina crystals by vapor-deposition. For 
constant gas compositions and flow rates, 
the growth rate varied directly with tem
perature. Crystal growth rate varied up 
to 90 milligram per square centimeter per 
hour. Analysis showed impurities to be 
less than 30 parts per million. Substrate 
temperature, total pressure, and reactant 
gas partial pressures controlled crystal 
structure.15 

A new theory has been published about 
the origin of the diamonds found in the 
glacial drift in Ohio, Indiana, Michigan, 
and Wisconsin. The theory proposes that 
the diamonds had been carried south from 
an ancient meteorite crater located in an 
area in southeastern Hudson Bay. When 
the meteorite impacted, the deep mantle 
rock breccia, containing diamonds, was 
brought to the surface in a central uplift 
as found in lunar craters. After the crater 
formed, it was filled with sediments which 
lithified. It is conjectured that these rocks 
slid by gravity from the crater center as 
it was uplifted, reexposing the diamond
bearing rocks.16 

Volume compression measurements were 
made on sapphire, rutile, and spinel to a 
maximum pressure of 10,000 atmospheres. 

The data were reported as the constants 
of an empirical equation.17 

Methods were developed to produce 
gem-quality synthetic emerald. Material 
was grown by hydrothermal techniques in 
a high-pressure bomb on seed plates cut 
parallel to a pyramid face. The techniques 
used were similar to those used for quartz 
crystal synthesis.lS Gem material was 
crystallized in 2 minutes from beryl powder 
at pressures in excess of 10,000 atmos
pheres. Color was controlled by the quan-

10 Mining Journal (London). V. 266, No. 6805, 
Jan. 21, 1~66, p. 51. 

u Bureau of Mines. Mineral Trade Notes. V. 
61, No. 1, July 1965, p. 13. 

12 Bureau of Mines. Mineral Trade Notes. V. 
61, No. 6. December 1965, p. 12. 

13 Bureau of Mines. Mineral Trade Notes. V. 
61, No. 2, August 1965, pp. 24-26. 

,. Bureau of Mines. Mineral Trade Notes. V. 
62, No. 2, February 1966, pp. 9-12. 

"'Schaffer, Philip S. Vapor-Phase Growth of 
Alpha Alumina Single Cryaj;als. J. Am. Ceram. 
Soc., v. 41!, No. 10, October 1965, pp. 508-511. 

10 Schwarcz, H. P. The Origin of Diamonds 
in Drift of the North Central United States
Geological Notes. J. of Geol.. v. 73, No. 4, July 
1965, pp. 657-663. 

17 Weir, C. E. Compressibility of Eleven In
organic Materials. NBS J. of Res., v. 69A 
(Phya. and Crem.), No. 1, January-February 
1965, pp. 29-31. 

10 Pough, Frederick H. The New Linde Syn
thetic Emerald. Jewelers' Circular-Keyatone, v. 
135, No. 12, AUirllllt 1965, pp. 126-14.2. 
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tity of metallic oxides in the beryl powder.19 
Ruby crystals have been grown experi

mentally from solution in molten lead 
fluoride. The solvent was chosen from a 
group having preferred properties. Crys
tals were grown under three sets of experi
mental conditions in a sealed platinum 
crucible that was in a high-temperature 
furnace. The results of the experiments 
were discussed.20 

Structure was determined by studying 
etch patterns on polished diamond surfaces. 
The surfaces were etched at an elevated 
temperature with potassium nitrate. Sev
eral etch patterns were obtained. Rectilin
ear structures corresponded to a layered 
growth. Curved lines indicated growth 
interference. Additional conclusion con
cerning growth were derived based on ob
served patterns.21 

Various microstructure patterns have 
been observed concurrently on the surfaces 
of diamonds obtained from the Panna 
mines in India. Observations indicate 
that these diamonds may have been sub
jected to solution in nature.22 

A more efficient method to make girdles 
on precious and semiprecious gem stones 
has been described. Two rough stones are 
arranged to work the edges of each other's 
table while their axes of rotation are at 
right angles. While working against each 
other, round girdles . are formed on both 
stones simultaneously.23 

A method was reported to convert a used 
garbage disposal unit in an efficient lap
ping and grinding unit.24 

Waste has been reduced in cutting caba
chons from semiprecious material. A slab 
of material is faced with gem-defining 
patches. These patches are sawed off with 
straight line cuts. The edges are ground 
off to the patch. The patch is removed, 
and the cabachon is completed.25 

A method was developed to produce 
large synthetic diamond crystals from a 
diamond seed. The method can be used 
to grow diamond in a batch or a continu
ous process at comparatively low tempera
ture and pressure.26 

A device has been designed to finish and 
to polish semiprecious gem stones quickly 
by applying a high-frequency vibration to 
a plastic-lined container, mixing and tum
bling the charge of gem stone and abrasive 
completely.27 

A method to synthesize diamond par
ticles by using an electric discharge across 
a spark gap has been developed. One or 
both of the electrodes contain elemental 
carbon and are immersed in a dielectric 
liquid. Repeated discharges. provide an 
elevated pressure and temperature that con
verts particles of carbon to diamond.28 

An apparatus has been built to inspect a 
mounted or unmounted gem stone. A 
magnified image is projected which makes 
any flaw easily visible.29 

A method was developed to join two 
brilliant-cut natural diamonds to form a 
large composite doublet stone in a mar
quise form.30 

19 Hickman, Bill. Synthetic Emerald Process 
May Aid Laser, Maser R&D .. Electronic News, 
v. 10, No. 484, Apr. 12, 1965, p. 44, 

20 White, E. A. D., and J. W. Brightwell. The 
Growth of Ruby Crystals From Solution in 
Molten Lead Fluoride. (Paper pres. at the 
Symp. on Inorganic Single Crystals in London, 
Apr. 12-18, 1965). Chern. and Ind. (London), 
No. 89, Sept. 25, 1965, pp. 1662-1668. 

21 Seal, Michael. Structure in Diamonds as 
Revealed by Etching. Am. Mineralog., v. 50, 
No. 1 and No. 2, January-February 1965, pp. 
105-128. 

22 Patel, A. R., and M. K. Agarwal. Micro
structures on Panna Diamond Surfaces. Am. 
Mineralog., v. 50, No. 1 and No. 2, January
February 1965, pp. 124--181. 

"'Roos, S. (assigned to Nederlandse Organis
atie voor Toegepast-Natuurwetenschappelijk On
derzoek ten behoewe van Nijerheid Handel en 
Verkeer, The Hague, Netherlands). Method for 
Making Girdles. U.S. Pat. 8,202,147, Aug. 24, 
1965. 

"'Redmond, Gordon. At Your Disposal. Gems 
and Minerals, September 1965, pp. 16-18. 

25 Drown, C. R. Method of Gem Cutting. U.S. 
Pat. 8,211,141, Oct. 12, 1965. 

26 Brinkman, J. A., C. J. Meeeham, and H. M. 
Dieckamp (assigned to North American Aviation, 
Inc.). U.S. Pat. 3,175,885, Mar. 30, 1965. 

27 Smith, E. E. Apparatus for Agitating and 
Polishing Materials. U.S. Pat. 3,197,922, Aug. 
3, 1965. 

28 Inoue, Kiyoshi. Method of Synthesizing Dia
mond Particles by Utilizing Electric Discharge. 
U.S. Pat. 3,207 ,582, Sept. 21, 1965. 

26 Robinson, D. A., L. M. Robinson, and J. 
Dods. Apparatus for Viewing Gems and Similar 
Objects. U.S. Pat. 3,225,647, Dee. 28, 1965. 
Australian Pat. 249,602, Feb. 13, 1964. 

ao Sirakian, C., and Fils. British Pat. 1,005,-
060, Sept. 22, 1965. 
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Table 1.-U.S. imports for consumption of precious and semiprecious stones, 
exclusive of industrial diamond 

Stones 

Diamond: 
Rough or uncut, suitable for cutting into gem 

1965 

Quan
tity 

(thou
sands) 

Value 
(thou
sands) 

Quan
tity 

(thou
sands) 

191iS 

Value 
(th.OUl
sands) 

stones -------------------------------carats __ 1,901 $175,457 2,032 $21)8.~:39 
Cut but unset, suitable for jewelry ____ do -----

Emerald: Cut but unset ____________________ do -----
Rubies and sapphires: cut but unset suitable for 
· jewelry -------------~-----------------------------

Marcasites: Real and imitation, dutiable -----------
Pearls and parts. not strung or set: 

Natural ---------------------------------------
Cultured or cultivated -------------------------
Imitation --------------------------------------

Other precious or semiprecious stories: 
Rough or uncut ------------------------------
Cut but unset ----------------------------------
Other n.s.p.f. ---------------------------------

Imitation: 
Cut but unset, synthetic ______________ number __ 

1.259 
190 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

2,526 

131.828 1,452 165,73~ 
5,397 220 6,025 

4,769 NA ;,ISS 
3 NA ::;, 

592 NA 133 
21.674 NA :n.236 

415 NA 0.116 

2,728 NA 2,48B 
r 3,630 NA 4.972 

218 NA :!12@ 

1,007 2,699 1,178 
Other ----------------------------------------

---------------------------------
NA r 6,131 NA 8,341 

Total ---------------------------------------- NA r 353,849 NA 426.~38 

r Revised. NA Not available. 

483 
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Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), 
by countries 

(Thousand carats and thousand dollars) 

1965 1966 

Country Rough or uncut Cut but unset Rough or uncut 

Quantity Value Quantity Value Quantity Value 

Belgium-Luxembourg 
Brazil -------------- 75 $7,597 680 $73,923 72 $9,520 
British West Africa __ 4 293 1 97 4 425 
Canada ------------ 2 325 
Central African 

Republic --------- 7 1,138 (') 44 10 1,663 
France 144 8,365 187 9,835 
G<.rmany,-W-;;;;t-===== 2 70 16 1,665 3 211 
Ghana ------------- 19 1,370 (1) 1 
Guinea ------------- 3 146 (1) 16 20 464 
Guyana ------------- 2 205 1 66 
India --------------- 19 742 5 25 995 
Ireland ------------- 2 342 
Israel -------------- 4 71 (1) 3 56 2,248 
Japan -------------- 57 3,310 473 42,134 36 3,096 
Liberia (1) 8 1 142 (1) 6 Netherla,;ds __________ 

7 674 16 1,831 
Sierra Leone-======= 34 4,094 21 2,835 49 8,825 
South Africa, 

Republic of ------- 44 2,818 161 7,705 
Switzerland -------- 159 15,330 27 6,166 121 13,023 
U.S.S.R. ----------- 104 9,879 1 633 69 8,504 
United Kingdom ---- 11 1,410 
Venezuela ---------- 1,142 113,481 6 857 1,106 131,809 
Western Africa, 

n.e.c.2 ------------ 54 1,950 66 2,525 
Western Portuguese 35 4,903 21 3,446 

Africa, n.e.c. 2 124 7 1,445 
Other countries ----- 3 259 186 (1) 71 

Total --------- 1,901 175,457 1,259 131,828 2,032 208,039 

1 Less than 'h unit. 
2 Not elsewhere classified. 

Table 3.-World production of gem diamond, by countries 
(Thousand carats) 

Country 

Africa: 
Angola --------------------------------------------------
Central African Republic --------------------------------
Congo (Brazzaville) 1 2 e ----.-----------------------------
Congo (Kinshasa) ---------------------------------------
Ghana --------------------------------------------------
Guinea e ------------------------------------------------
Ivory Coast ---------------------------------------------
Liberia e ------------------------------------------------
Sierra Leone ---------------------------------------------
Republic of South Africa: 

Pipe mines: . 
Premier -----------------------------------------
De Beers group 3 ---------------------------------

Other -------------------------------------------
Alluvial ---------------------------------------------

South-West Africa ---------------------------------------
Tanzania -------------------------------------------------

Total Africa ---------------------------------
Other countries: 

Brazil e -------------------------------------------------
Guyana -------------------------------------------------
India ----------------------------------------------------
U.S.S.R. e --------------------------------------------__ _ 
Venezuela ------------------------------------------------

World total 4 -------------------------------------------

e Estimated. r Revised. 
1 Exports. 
2 Probable origin, Congo (Kinshasa). 
3 Includes some alluvial from De Beers Properties. 
4 Does not include minor world production. 

1965 

878 
268 
318 

14 
225 

21 
r 119 

277 
658 

r 610 
r 985 
r123 

r 230 
r 1,491 

414 

r 6,631 

175 
45 

4 
300 

46 

7,201 

Cut but unset 

Quantity 

787 

(1) 

18 
17 

(1) 
8 
2 

525 
1 

21 

(1) 
28 

1 
29 
10 

1,452 

Value 

$94,353 

16 

1,902 
1,441 

8 
720 
101 

51,446 
78 

3,013 

53 
7,001 

422 
3,391 
1,354 

438 

165,737 

1966 

964 
270 
318 

15 
282 

21 
110 
343 
629 

625 
1,429 

131 
300 

1,583 
473 

7,493 

150 
37 
2 

300 
42 

8,024 



Gem Stones 
By Benjamin Petko£ 1 

Domestic gem stone production was 
estimated during 1967 at $2.4 million, 
unchanged from 1966. Gem stone collec-

tion continued to be essentially a recrea
tional activity of individual collectors and 
hobbyists. 

DOMESTIC PRODUCTION 

Production estimates indicated that 38 
States produced gem material in 1967. 
The leading producing States were Ore
gon, California, Idaho, Arizona, Texas, 

Wyoming, Colorado, Montana, and Nev
ada with each State producing material 
valued over $100,000. These States pro
vided 77 percent of total production. 

CONSUMPTION 

Consumption of gem diamond, both 
rough and ctit, reached $387 million, only 
a small increase from $374 million in 
1966. Value of imported synthetic and 
imitation gem stones including imitation 
pearl reached $11.5 million, compared 
with $10.0 million in 1966; natural and 

cultured pearls declined 19 percent from 
1966. 

Apparent consumption of gem stones 
(domestic production plus imports minus 
exports and reexports) was $304 million, 
compared with $289 million in 1966. 

PRICES 

During the year, price ranges for cut 
and polished, unmounted gem diamond 
were 0.25 carat, $80 to $375; 0.50 carat, 

$200 to $800; 1 carat, $500 to $2,500; 2 
carat, $1,800 to $7,000. 

FOREIGN TRADE 

Exports of precious and semiprecious 
gem stone were valued at $6.5 million, 
compared with $64.1 million in 1966. Dia
mond, over one-half carat in weight, cut 
but unset, made up the bulk of the ex
ports. 

Reexports of all varieties of gem stone 
reached $72.0 million, a decline of $3.2 
million from those of 1966. The major 
portion of reexports consisted of rough or 
uncut gem quality diamond. 

Ruby and sapphires valued at $5.7 mil-

lion were imported from 27 countries. 
Thailand, India, and Ceylon supplied 
about 70 percent of the total. 

Imports of emerald rose in quantity but 
declined in value. India supplied 38 per
cent of all imports. 

India and Japan were the major sources 
of imported natural pearl. However, 
Japan remained the largest supplier of cul
tured pearls. 

1 Commodity specialist, Division of Mineral 
Studies. 
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Table I.-U.S. imports for consumption of precious and semiprecious stones, exclusive of 
industrial diamond 

(Thousand carats and thousand dollars) 

Stones 

Diamond: 
Rough or uncut, suitable for cutting into gem stones 

carats __ 
Cut but unset, suitable for jewelry _____________ do ___ _ 

Emeralds: Cut but unset_ _________________________ do ___ _ 
Rubies and sapphires: Cut but unset, suitable for jewelry ___ _ 
Marcasites: Real and imitation, dutiable _________________ _ 
Pearls and parts, not strung or set: 

NaturaL _________________________________________ _ 
Cultured or cultivated _____________________________ _ 
Imitation _________________________________________ _ 

Other precious or semiprecious stones: 
Rough or uncut_ __________________________________ _ 
Cut but unset_ ____________________________________ _ 
Other n.s.p.f._ _____________________________________ _ 

Imitation: 
Cut but unset, synthetic __________ ----- _____ number __ 
Other _______________________________________ _ 

TotaL _______________________________________ _ 

'Revised. NA Not available. 

1966 

Quantity 

2,032 
1,452 
'218 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

2,699 
NA 

NA 

Value 

$208,039 
165,737 
'5,994 

7,163 
5 

733 
21,286 

506 

2,483 
4,972 

320 

1,178 
8,341 

'426,707 

Quantity 

2,506 
1,455 

242 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

3,042 
NA 

NA 

1967 

Value 

$212,902 
174,570 

5,518 
5,685 

3 

576 
17,140 

374 

4,900 
6,539 

270 

1,382 
9,786 

439,645 



Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by countries 

(Thousand carats and thousand dollars) 

1965 1966 1967 

Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity tity 

Argentina _____________________________________ ------ __ 
-$7;597 $78;923 

4 $241 Belgium-Luxembourg ___________________________________ 75 680 72 $9,520 787 $94,353 47 6,111 775 $96,676 
BraziL ____ - __ ----------------------------------------- 4 293 1 97 4 425 21 1,009 2 169 
British West Africa ___________ ----- _______________ ------ 2 325 2 380 
Canada_ .. ____________ ---- ___ ------ ___ --------- ________ 7 1,138 (') 44 10 1,663 (') 16 5 847 (') 64 Central African Republic _________________________ ----- __ 144 8,365 187 9,886 189 9,002 
Cyprus ___________ -_- __ --_----------------------------- 2 281 (') 38 Gl 
France ___________________________________ ... ____________ 2 70 16 1,665 3 211 18 --i;9o2 1 101 17 2,085 ~ Germany, West .. __________________________ ----- __ ---- __ 19 1,370 (') 1 17 1,441 2 227 11 1,039 Ghana ______________________________ ----_----- ________ 3 146 (') 16 20 464 5 68 

~ Guinea ___________________________________ ----- ________ 2 205 1 66 Guyana _______________________________________________ 19 742 5 25 995 (') 8 31 1,870 India _________________________________________________ 2 842 8 720 14 1,239 z 
Ireland _____________________ ----_---------------------- 4 71 (') 3 ---56 2,248 2 101 132 571 3 240 1!;1 
IsraeL ________________________________________________ 57 3,310 478 42,134 36 3,096 525 51,446 46 4,079 533 55,033 

rn 

{jg!~ii.==== = = = = = = = = = = = == = = = ===== = = = = = == = = = = = ===== ===== = 
(') 8 1 142 (') 6 1 78 (') 14 2 150 

7 674 16 1,831 26 3,946 --2;o65 Netherlands ___________________________________________ 34 4,094 21 2,835 49 8,825 21 3,013 39 8,566 14 Sierra Leone ________________________ ----- ______________ 44 2,818 161 7,705 (') 53 180 5,921 3 307 
South Africa, Republic oL------------------------------ 159 15,330 27 6,166 121 13,023 28 7,001 333 39,852 32 7,766 Southern Africa, n.e.c ___________________________________ 

--9~879 --- -i 2 101 (') 31 Switzerland ____________________________________________ 104 1 633 69 8,504 422 7 1,524 (') 174 u.s.s.R _______________________________________________ 11 1,410 29 3,391 (') 17 39 5,918 United Kingdom _______________________________________ 1,142 113,481 6 857 1,106 131,809 10 1,354 1,339 122,000 10 1,895 Venezuela ______________ .. ______________________________ 
54 1,950 66 2,525 64 2,347 - -(1)- ------6 Western Africa, n.e.c _________________ ------ ____________ 35 4,903 21 3,446 35 4,260 Western Portuguese Africa, n.e.c _________________________ 2 124 7 1,445 Other countries ________________________________________ 3 259 1 186 (') 71 5 438 (') 67 (') 180 

TotaL _________________ - ____ - _____ -------------- 1,901 175,457 1,259 131,828 2,032 208,039 1,452 165,737 2,506 212,902 1,455 174,570 

'Lese than !1 unit. 
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WORLD REVIEW 

Brazii.-The diamond mmmg industry 
has been undergoing a change from hand 
mining method to the application of large 
hydraulic dredges for large-scale recovery. 
A dredge has been placed in operation on 
the Jequitinhonha River by Menera<;ao 
Tijucana S.A., Dragagem de Ouro S.A., 
and Pacific Tin . Corporation which moves 
material at the rate of 400 cubic yards 
per hour in 12-cubic-foot buckets. Test 
drilling has shown that the diamond re-

covery rate averaged 0.01 carat per cubic 
yard of diamondiferous gravel. Eighty 
percent of the material recovered is of 
gem grade. 

The Mining Department of the Fed
eral Government began prospecting and 
evaluating the Tocantins River area for 
available diamond by the interpretation 
of aerial photographs and coring opera
tions. This area has previously been 
worked by crude hand methods.2 

Table a.-World production of gem diamond, by countries 1 

(Thousand carats) 

Country 1963 1964 1965 1966 1967 p 

Africa: Angola ________________________________________ 759 804 878 964 '1,000 
Central African Republic ________________________ 121 221 268 270 260 
Congo (Kinshasa) ______________________________ 296 295 14 15 263 
Congo (Brazzaville)• 2 '- ________________________ 341 316 318 '300 300 Ghana ________________________________________ '4 '378 '25 282 254 
Guinea e ______________________ ------ __________ '22 21 21 21 20 
Ivory Coast_ __________________________________ 63 120 119 110 105 
Liberia 2 ______________________________________ 240 298 277 343 353 
Sierra Leone ____ -' _______________________________ 555 585 658 629 • 600 
South-West Africa, Territory oL _________________ 1,076 1,387 1,491 1,583 • 1, 700 
Tanzania _________________________________ 276 338 414 '474 494 

South Africa, Republic of: 
Premier ___________________________________ 522 556 610 625 NA 
De Beers group 4 ___________________________ 921 928 985 1,429 NA 
Other pipe mines ____ -------- ___ ------ ______ 16 18 123 131 NA 
AlluviaL _______ ------------------------- 338 288 230 300 NA 

Total South Africa _____________________ ' 1, 797 1,790 1,948 2,485 '2 '100 Total Africa ___________ .. _______________ ' 5,550 ' 6,553 ' 6,431 '7 ,476 7,449 
Other areas: Brazil e _______________________________________ 175 175 175 150 160 

Guyana _______________________________________ 60 60 45 37 38 India _________________________________________ 1 2 •3 2 6 Indonesia ____________________ - _________________ NA NA 1 2 2 U.S.S.R.• ____________________ - _________________ '600 '800 '1,000 ' 1,200 1,400 
Venezuela ______________________________ '38 ' 57 ' 52 42 38 

World total'- _______________________________ '6,424 ' 7,647 ' 7,707 '8. 909 9,093 

e Estimate. r Revised. P Preliminary. NA Not available. 
' Compiled mostly from data available April 1968. 
2 Exports. 
' Probable origin, Republic of the Congo. 
4 Includes some alluvial from De Beers properties. 
5 Totals are of listed figures only; no undisclosed data included. 

Canada.-A recent paper postulates 
that the source of the diamond previously 
found in the glacial deposits of Ohio and 
Wisconsin was kimberlite deposits in the 
James Bay area." 

Lesotho.-The Government and The 
Rio Tinto-Zinc Corp. Ltd. announced an 
agreement for diamond prospecting and 
eventually mining at the Lesotho State 
Diamond deposit at Letseng-la-Terai in 
northeastern Lesotho. The agreement pro-

vided for a 2- to 3-year prospecting 
period to determine if large-scale mining 
operations are justified.• A large pale
brown stone weighing 601 carats was re
covered. 

2 Linder, P. H. Modern Dredges Successful 
in Recovering Brazilian Diamond. Lapidary 
J.; v. 21, No. 2, May 1967, pp. 29!\--305. 

• Northern Miner (Toronto, Canada). Dia
mond-Type Rocks in James Bay Area No. 1, 
Mar. 30, 1967, p. 15. 

4 U.S. Embassy, Maseru, Lesotho. Depart
ment of State, Airgram A-83, Oct. 27, 1967, 
pp. 1-2. 
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Sierra Leone.-In terms of value dia
mond was the major mineral product of 
Sierra Leone. 

Sierra Leone S~lection Trust Ltd. 
(SLST) and the Government renegoti
ated the SLST leases, providing for an 
increase in the income and diamond 
profits tax paid by the company. SLST 
also agreed to release certain locations in 
Kono and Tongo for licensed alluvial 
mining, to allow licensed diggers to re
cover diamond from its mine tailings, to 
begin a program of rehabilitating mined
out areas, and to study prospecting po
tential for more diamond.5 

South Mrlca, Republic of.-The Finsch 
diamond mine was formally opened on 
February 24, 1967. The ore reserves were 
estimated at 11 0 million tons down to the 
open pit mining limit of 900 feet; at a 
planned production rate of 17,000 loads 
( 16 cubic feet per load) per day, mini
mum life would be 25 years. The recov
ery rate was 38 carats per 100 loads.6 

About 75 percent of the diamond recov
ered was industrial grade. The average 
overall recovery ratio is 1 to six million. 

The Finsch is the first new pipe mine 
since the Premier mine was opened in 
1903! 

Tanzania.-Williamson Diamonds, Ltd. 
and two subsidiary companies, New Ala
masi and Kahama Mines, Ltd., suppfied 
most of the diamond production and ex
ports. The Government has 50 percent 
interest in this group. The company mined 
3,285,038 tons of ore which yielded 923,-
423 carats at the Mwadui mine. Ore pro
duction at the New Alamasi totaled 
411,512 tons of ore which contained 
23,176 carats. The ore body was mined 
out at the Kahama Mines Ltd., and 
treatment of the stockpile began. Com
pletion is expected in 4 years. Williamson 
Diamond continued to look for diamond 
north of Kahama during 1967, but noth
ing of value was found.8 

5 Bureau of Mines. Mineral Trade Notes. v. 
64, No. 6, June 1967, p. 5. 

e U.S. Embassy, Johannesburg, Repulilic al 
South Africa. Department of State, Airgram 
A-351, Mar. 28, 1967, p. 1. 

7 World Mining. What's Going On in 
World Mining. v. 3, No. 4, April 1967, p. 41. 

• Bureau of Mines. Mineral Trade Notes. v. 
65, No. 1, January 1968, p. 7. 

-t< U. S. GOVERNMENT PRINTING OFFICE : 1958 31<5-05~/61 
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Gem Stones 

By Benjamin Petko£ 1 

Estimates of domestic gem stone produc
tion indicate that output has increased 
slightly from $2.4 million in 1967 to $2.5 
million in 1968. The United States has no 

formal gem stone mining industry and the 
collection of gem materials rests firmly in 
the hands of individual collectors and rock 
hobbyists as a recreational activity. 

DOMESTIC PRODUCTION 

Thirty-eight States produced gem mate
rial during 1968. The following States were 
the major producers and supplied material 
valued in excess of $100,000: Oregon, Cali-

fornia, Idaho, Texas, Arizona, Wyoming, 
Co!orado, an:d Montana. These States sup
plied 72 percent of total production. 

CONSUMPTION 

Consumption of both rough and cut gem 
diamond exceeded 4.3 million carats valued 
at $475 million, an increase of 10 percent 
in quantity and 23 percent in value over 
that of 1967. The value of imported syn
thetic and imitation gem stones including 
imitation pearl reached $12.4 million, an 
increase of 20 percent over that of the 

previous year; natural and cultured pearls 
declined 24 percent from 1967. 

Apparent consumption of gem stones 
(domestic production plus imports minus 
exports and reexports) increased 45 per
cent from $304 million in 1967 to $441 
million in 1968. 

PRICES 

During the year, price ranges for cut 
and polished, unmounted gem diamond 
were 0.25 carat, $75 to $400; 0.50 carat, 

$200 to $800; 1 carat, $650 to $2,500; 
2 carats, $1,500 to $9,000; 3 carats, $3,000 
to $18,000. 

FOREIGN TRADE 

Exports of precious and semiprecious 
gem stone increased over 50 percent to a 
value of $99.2 million. Diamond, over 
one-half carat in weight, cut but unset 
made up the bulk of the exports. 

Imports of gem material increased 22 
percent in value over those of 1967 with 
gem diamond accounting for 88 percent 
of the total. 

Emerald imports almost doubled, with 
India and Colombia supplying almost 60 

percent of the receipts. 
Ruby and sapphire imports increased 

61 percent and were received from 27 
countries with Ceylon, Burma, and India 
furnishing 68 percent of the total. 

Imports of natural and cultured· pearl 
declined with India and Japan supplying 
the major portions of natural and cultured 
material, respectively; 

1 Physical scientist, Division of Mineral Studies. 
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Table 1.-U .S. imports for consumption of precious and semiprecious gem stones 

(Thousand carats and thousand dollars) 

1967 1968 

Quantity Value Quantity· Value 
Stones 

Diamonds: 

~~~~~':.'.~:~~===========================~d.':~:: ~:~g~ 
Emeralds: Cut but unset-------------------------do____ 242 
Rubies and sapphires: Cut but unset-------------------- NA Marcasites-----"----------- ___ -- _ _ _ ___ __ ____ __ __ __ __ _ __ NA 

$212,902 2,514 $252,653 
174.570 1,834 222,478 

5,518 365 10,644 
5,685. NA 9,175 

8 NA 1 
Pearls: 

NaturaL.---------- ___ --------------------- ___ ---- NA 576 NA 525 
Cultured_---- __ ------------------_--- __ ----_______ NA Imitation •••• _----_________________________________ NA 17,140 NA 12,865 

874 NA 408 
Other precious and semiprecious stones: 

~~~~:~~:~~:::::::::::::::::::::::::::::::::::: ~! 
Other, n.s.p.L __ ----------------------------------- NA 
Synthetic: 

Cut but unset-------------------------number.. 3,042 
Other_------------------"--------------------- NA 

4,900 NA 5,062 
• 7,745 NA 11,038 

270 NA 874 

1,882 5,085 2,404 
104 NA 166 

Imitation gem stones------------------------------- NA • 8,476 NA 9,405 
-------~-----------

Totsl------------------------------------------- NA 439,645 NA 537,193 

• Revised. NA Not available. 



Table 2.-U.S. imports for CODSUIDpDOn of diamond (exclusive of industrial diamond), by countries 

(Thousand carats and thousand doDara) 

1966 1967 1968 

Rough or uncut Cut but UDSet Rough or uncut Cut but UDSet Rough or uncut Cut but unset 
Country 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Belgium-Luxembo111'g •••••••••• 72 .$9,620 787 $94,363 47 $6,111 776 $96,676 46 $7,456 954 $119,396 
Brazil------------------------ 4 426 ----(i)"" ------iii 21 1,009 2 169 10 694 (') 8 
Canada. __ ------------------- 10 1,663 6 847 (1) 64 9 1,256 6 206 
Central African Republic _______ 11!7 9,836 ------iii ---Ciiii2 183 9,002 ------i7 -··a:oii5 218 11,818 1 61 
France ••••• _ •• -----•••••••••• 3 211 1 101 22 1,004 22 2,514 
Germany, West ••••••••••••••• (') 1 17 1,441 2 227 11 1,039 (') 2 6 656 
Ghana •••••••• __ ••••••••••••• 20 464 ----(9"" -------8 6 68 ------ii -----iiiiii ~:~ 46 

¥u':fi:~~:::::::::::::::::::::: 26 996 31 1,370 ------ii -·-casii 5 
------56 ---2:248 8 720 -----i32 -----m 30 2,714 

Ireland ••••••• _ ••• __ •• _____ ••• 2 101 3 240 ------60 ---&:m 3 305 
IsraeL ••••••••••••••••••••••• 36 3,096 626 61,446 46 4,079 633 66,033 666 70,217 

fJ t:e:;:;::::::::::::::::::::::: (') 6 1 78 (') 14 2 160 (') 'l 62 1 100 
16 1,881 ----··ai -··a:oiii 26 8,946 ------ii -··a:oii5 1,898 ------iii -·-a:o7ii Iii: 

Ntrtherlanda. _ ---------------- 49 8,826 39 8,566 46 9,953 Sierra Leone __________________ 
161 . 7,706 (') 63 180 6,921 3 307 61 1,892 9 1,310 rn 

South Africa, Republic of ••••••• 121 13,023 28 7,001 333 39.852 32 7,766 484 46,380 86 9,076 '"'l 
Switzerland ••••••• __ ••• __ ••••• 69 8,604 1 422 7 1,524 (') 174 20 2,039 4 786 0 
U.S.S.R.-------------··-····· ---i:ioii ·iiii:iioii 29 3,891 (') 17 39 6,918 ---C4iiii ·m:iiiii 68 9,688 z 
United Kingdom •••••••••••••• 10 1,854 1,339 122,000 10 1,896 17 2,289 Ill 
Venezuela •••••••••••••••••••• 66 2,526 64 2,347 95 3,468 rn 
Wf11tem Africa, n.e.c ••••••••••• 21 

I 
8,446 -------5 -----438 86 4,260 --··rr -------ii 86 6.614 -·--pr· -------6 

Other countries--------------- 10 1,907 10 1,070 244 7 272 ') 276 

Total.----•••• --------- 2,032 208,039 1,462 166,787 2,606 212,902 1,465 174,670 2,614 262,653 1,884 222,478 

I Less than ~ unit, 
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WORLD REVIEW 

Canada.-Kimberlite dikes were dis
covered underground at the Upper Canada 
Mines, Limited, by the Geological Survey 
of Canada. Upper Canada and neighboring 
Queenston Gold Mines Limited, entered 
into an exploration agreement with Cana
dian Rock Company Limited, a wholly 
owned subsidiary of De Beers Consolidated 
Mines Ltd. of South Africa. During the 
latter part of the year an announcement 
was made that work progress had not been 
encouraging. 

The Kimberlite Mining Corporation 
Limited began a drilling and geophysical 
program in the Coral Rapids area of 
northern Ontario. Reportedly a 250-foot 
width of kimberlite material was found 
during drilling." 

Ceylon.-Export duties on precious and 
semiprecious stones were abolished effective 
November 16, 1968. The abolition of duties 

was expected to provide incentive for gem 
exporters to accept foreign exchange 
controls.• 

Colombia.-The Government has estab
lished a group called the Empresa Colom
biana de Esmeraldas to develop and ad
minister deposits of emeralds and other 
precious stones in the national reserve 
region of Colombia. The directorate of this 
organization will consist of the Minister 
of Mines and four other members appointed 
by the Government. The issuance of per
mits to others for the purposes of explora
tion and development of emerald deposits 
has been suspended.' 

2 Canadian Mining Journal. Diamonds. V. 90, 
No. 2, February 1969, p. 124. 

3 U.S. Embassy, Ceylon. State Department 
Airgram A-544, Nov. 27, 1968, p. 1. 

'Mining Journal (LoPdon). Columbia Emerald 
Exploitation. V. 271, No. 6942, Sept. 6, 1968, 
p. 168. 

Table 3.-World production of gem diamond, by countries 

(Thousand carats) 

Country 1964 1965 

Africa: 
Angola •• ___ --- ___ ----_--------------- r 874 r 887 
Central African Republic _______________ 221 268 
Congo (Kinshasa) __ ------------------- 295 14 
Congo (Brazzaville) • 1 '--------------- 316 318 

g~r:.:!.-;::::::::::::::::::::::::::::: 378 25 
21 21 

ti~~~i;~~~::::::::::::::::::::::::::: 120 119 
298 277 

Sierra Leone.------------------------- 685 658 South· West Africa _____________________ 1,387 1,491 Tanzania _____________________________ 
338 • 414 

South Africa, Republic of:• 
Premier ____ .. ___ ........................................... 656 610 
De Beers Group '----------------- 928 985 Other pipe mines __________________ 18 123 
Alluvial._----------- ___ ------ __ -- 288 230 

Total, South Africa, Republic of_ __ 1,790 1,948 
Total Africa ____________________ 

• 6,623 • 6,440 

Other Areas: 
Brazil •- _ ------------------------ ____ 175 175 Guyana __________ • _______ • _______ • ___ 

60 45 Inilia ________________________________ 
2 •4 Indonesia __________________ • _____ • ____ 

14 • 14 
U.S.S.R. •-----. _ ••• ---------- _________ 800 1,000 
Venezuela _____ ------------- __________ 57 52. 

Total • __ --------------------------- • 7,731 r 7,730 

• Estimate. • Preliminary. • Revised. NA Not available. 
I Exports, fiscal year ending August 31. 
• Probable or'gin Congo (Kinshasa). 
8 Output of Consolidated Diamond Mines of South-West Africa Ltd. 
' Includ<s some alluvial from De Beers properties. 
• Totals are of listed figures only. 

1966 

r 968 
270 
r 12 
300 
282 

21 
110 
343 
629 

1,583 
• 474 

625 
1,429 

131} 
300 

2,485 

• 7,477 

150 
37 

2 
•14 

1,200 
42 

• 8,922 

1967 

983 
•260 

1 
NA 
254 
NA 

• 105 
362 
560 

••1,631 
864 

694 
2,128 

334 

• 3,056 

• 7,976 

160 
41 

6 
14 

1,400 
38 

• 9,634 

1968. 

1,316 
0 305 

551 
NA 

• 245 
NA 

• 110 
537 

• 560 
11,552 

356 

608 
2,307 

484 

3,399 

8,931 

160 
28 

7 
14 

1,400 
60 

10,600 
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Guyana.-The diamond production po
tential was discussed and reviewed in a 
recent paper. Production was primarily in
dustrial with a small quantity of gem 
grade and was from alleuvial deposits.' 

India.-The Geological Survey of India 
has begun work to determine the feasibility 
of commercially extracting diamond from 
the pipe rock, conglomerates, and river 
gravels in Andhra Pradesh." 

Sierra Leone.-In November 1968, a 
mining agreement was reached between 
the Diamond Corporation West Africa Ltd. 
and the Sierra Leone Government wherein 

the corporation would be the sole marketer 
and exporter of diamond produced under 
the Alleuvial Diamond Mining Scheme. 
The terms of the agreement require that 
the corporation pay an annual fee to the 
Government for these rights and forego the 
service fee paid for its operation of the 
Government Diamond Office. The agree
ment became effective at the beginning of 
1969.7 

Thailand.-Imports and exports of pre
cious and semiprecious stones for 1967 were 
pubiished. 8 

TECHNOLOGY 

Several papers were published concern
ing the development of kimberlite deposits. 
These papers presented theories and sup
porting data on the occurrence of diamond 
and other materials in kimberlite." 

5 Norwood, V. G. C. Guyana-an Expanding 
Source of Industrial Diamonds. Min. Mag., v. 
118, No. 3, March 1968, pp, 169-171. 

6 Journal of Mines, Metals & Fuels. Explora
tion for Diamonds in Andhra Pradesh. V. 14, 
No. 8, August 1968, p. 285. 

7 Bureau of -Mines. Mineral Trade Notes. 
Diamond (Sierra Leone). V. 66, No. 3, March 
1969, p, 7. 

8 Bureau of Mines. Mineral Trade Notes. Gem 
stones. V. 65, No. 12, December 1968, pp, 18-19. 

9 Crockett, Richard N., and Robert Mason. 
Foci of Mantle Disturbance in Southern Africa 

The refractive index of type I diamond 
has been shown to vary indirectly with 
pressure. A direct measurement technique, 
with the application of hydrostatic pres
sure, was used to make direct measure
ments to a pressure of 7 kilobars!0 

and Their Economic Significance. Econ. Geol., 
v. 63, No. 5, August 1968, p. 532-540. 

Dawson, J. B. Recent Researches on Kimber
lite and Diamond Geology, Econ. Geol., v. 63, 
No. 5, August 1968, p, 504-511. 

Kennedy, George C., and Bert E. Nordlie. The 
Genesis of Diamond Deposits (Abstract). Econ. 
Geol., v. 63, No. 5, August 1968, p. 495-503. 

1o Schmidt, E. D. D., J. L. Kirk, and K. 
Vedam. Variation of the Refractive Index of 
Diamond With Hydrostatic Pressure to 7 Kilo
bars. Am. Miner., v. 53, Nos. 7-8, July-August 
1968, pp, 1,404-1,406. 
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Gem Stones 

By Jerry J. Gray 1 

Estimated gem stone production of $2.4 
million was 4 percent less than the pre
vious year because output dropped at the 
Star garnet deposit, Clarkia, Idaho. The 
decrease would have been larger except for 
initiation of production from a new com
mercial jade mine in Washington and in
creased visitor days at a precious opal fee 
site in Idaho. Domestic gem stone produc-

tion continued to be principally the result 
of recreational mining by private individu
als at free or fee sites. Only a few deposits 
were operated to produce rough material 
for direct sale to wholesale or retail out
lets. The semiprecious gem industry of Or
egon was reviewed with reasons given why 
it developed into a significant activity for 
the State. 2 

DOMESTIC PRO.DUCTION 

Gem stone production was reported from 
38 States. The following States supplied 78 
percent of the total: Oregon, $750,000; Cal
ifornia, $200,000; Arizona, $153,000; Texas, 
$150,000; Washington, $150,000; Wyoming, 
$129,000; Colorado, $122,000; Montana, 
$109,000; and Nevada, $100,000. 

Activities involving all of the precious 
gem stones (except ruby) were reported. 
The Murfreesboro, Ark., diamond pipe, 60 
years after its discovery, was consolidated 
under one owner, General Earth Minerals. 
The Dallas, Tex., firm opened the whole 
pipe to fee digging; formerly, only a small 
portion was available to the public. a Both 
the largest emerald crystal (3-lfl6 inches 
by 211:! inches, 1,438 carats) and the long
est (6 inches by 11:! inch) ever found in 
North America were collected at the newly 
opened Rist mine. This fee site and the 
older Ellis mine fee site arc located near 
Hiddenite, N.C., and were operated hy 
American Gem, Inc. 1 Two Montana sap
phire deposits were described. One, a pla
cer deposit, was open to the public for a 
straight fee,r. and the other, a dike, 5 miles 
long with an average width of 8 feet, was 
to be worked partially commercial and 
partially hy individuals who gained dig
ging rights by buying a lot in a vacation 
real estate development situated near the 
dike. s The precious opal deposit near 

Spencer, Idaho, had its first full season as 
a fee site. The mine had been operated as 
a commercial mine until late in the 1968 
season. 1 

Concerning semiprecious gem stones, 
jade was in danger of being in oversupply. 
Two new jade provinces were supplying 
the market, one in Washington s and the 
other in Alaska, u along with continued 
production from two mines in 

1 Geologist, Albany Mineral Supply Field Ollice, 
llureau of Mines, Albany, Oreg. 

• Shaffer, Leslie L. D., and Steve T. Hashimoto. 
The Semiprecious Gem Industry of Oregon. Oreg. 
llus. Rev., v. 28, No. 7, July 1969, pp. 1-4. 

' Leiper, Hugh: Crater of Diamonds is Reopened 
to the Public. Lapidary J. v. 23, No. 7, October 
1969 pp. 970-!174. 

• Trapp, Francis W. Green Bolu are Found 
Again Near Hiddenite, N.C. Lapidary .J. v. 24, 
No. I, April 1970, pp. 116-126. 

• Williams, Marjorie. Sapphires on the Eldorado 
liar. Gems and Minerals, No. 383, August 1!169, 
pp. 28-31. 

• Leiper, Hugh. "Five Miles of Sapphires" Fam
ous Yogo Montana Sapphire Mine to be Reopened. 
Lapidary J., v. 22, No. 10, january 1969, PP· 
1278-1286. 

' Cuthbert, Donna L. Precious Opal, Queen of 
Gems, in Idaho. Lapidary J. v. 23, No. 7, Octo
ber I !169, pp. 928-930. 

• McLeod, D. L. Nephrite jade Has lleen Dis
covered in Washington. Lapidary J. v. 22, No. 8, 
November 1968, pp. 1034-1037. 

• Munz, William. Hundreds of Tons of Nephrite 
jade; Lapidary J. v. 24, No. I, April 1!170, pp. 
18-26. 
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California 10 and a small output from 
Wyoming.u Jade imported from a new 
mine in British Columbia added to the 
oversupply. 12 Demand for jade probably 
did not keep pace with supply bec:mse de
mand had been a function of population 
growth and affluence, which did not ex-

hibit a sudden growth surge. 
Output of star garnet, from Clarkia, 

Idaho, dropped sharply after the U-S. For
est Service stopped the free collecting on 
several . square miles of its acquired lands. 
Collecting was restriced to a 40-acre fee 
site concession. 13 

CONSUMPTION 

The domestic gem stone output gener
ally went to rock,. mineral, and. gem stone 
colle1=tions, objects of art, and jewelry. Ap
parent consumption of gem stones (domes
tic production plus imports minus exports 
and reexports) . declined to $343 million, 
compared with $355 million revised in 1968, 
heqmse of greater exports. · · · 

Total consumptio~ was measured pri
marily by reported import-export data. 
The reported values contain mainly high
value-per-unit-weight rough and cut stones. 
The cut stones inflate the total consump" 
tion value figure by that amount added by 
foreign cutting and polishing. Gein. dia' 
mond consumption, both rough and cut, 
continuing an upward trend, reached $505 
million, a 6-percent increase over that of 

1968 and 163 percent over the $192 million 
of 1962. Value of synthetic and imitation 
gem stones including imitation pearl was 
$12.7 million, an increase of 2 percent over 
that of 1968; value of natural and cultured 
pearls declined to $12.7 million, a 5-per
cent decline from that of 1968 and a 43-
percent decline from that of 1965. 

If gem stone consumption were viewed 
from the standpoint of quantity instead of 
value, it would change from I ton of im
ported diamonds to hundreds of tons of 
domestically produced semiprecious mate
rials. Consumption, in terms of quantity, 
cq uates to. domestic production of semipre
cious materials; however, there is no good 
estimate available for domestic quantitative 
output. 

PRICES 

During the year, price ranges for cut 
and polished; unmounted gem diamond 
were 0.25 carat, $100 to $400; 0.50 carat, 
$250 to $800; 1 carat, $650 to $2,750; 2 car
ats, $1,500 to $9,000; and 3 carats, $3,900 

to $17,000. The medium price. for ·each 
range .was 0.25 carat, $200; 0.5 carat, $500; 
I carat, $1,600; 2 carats, $4,250; and 3 car
ats, $8,000. 

FOREIGN TRADE 
Precious and semiprecious gem stone ex

ports were valued at $128.0 million, com
pared with $99.2 million in 1968. 
Diamond, over one-half carat in weight, 
cut but unset, made up tp.e bulk of the 
exports. Reexport of all varieties of gem 
stones was valued at $97.6 million, com
pared with $85.6 million the previous year. 
Rough or uncut gem-quality diamond 
formed the major portion of reexports. 

Imports of gem material increased !) per
cent in value over those of 1968; gem dia
mond supplied from 26 countries ac
counted for 89 percent of the totaL 

The total value of emeralds imported 
was 14 percent less than the previous year. 
Although originating from 33 countries, 

Brazil, Colombia, and India supplied 86 
percent of the total carats and 68 percent 

10 Davis, Fenelon F. Some Highlights of 1969, 
California Mining Review. Mineral Information 
Service, v. 23, No. 4, April· 1970, p. · 75. 

Draper,' James W. Botryoidal Jade of the Cal
ifornia Coast. Lapidary. J. v. 23, No. 5, August 
1!)69, pp. 684-686. 

Hemrich, Gerald I. Botryoidal Jade in Califor
nia. Lapidary J. No. 386, November 1969, pp. 
42-47. 

11 Gregory, Gardiner E. Jade Hunting at Jeffrey 
City, Wyoming. Lapidary J. v. 22, No. II, Febm
ary 1969, pp. 1476-1481. 

12 Cavenaile, Rene. Surrey, B.C., Housewife
Prospector Finds British Columbia. "Mountain of 
Jade." Lapidary J. v. 22, No. 12, March 1969, p. 
1562. . . 

13 Gems and ~Iinerals. National Forest Servite 
Announces New Arrangements for Garnet Collect
ing at Emerald Creek, Idaho. No. 382, July 1969, 
pp. 11-12. 
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of the total value. Imports of rubies and 
sapphires remained at about the same 
level with Thailand, India, and Ceylon 
supplying 69 percent of the total value. 
The value of imported pearls decreased 5 

percent from that of 1968 and 40 percent 
from that of 1965. India was the major 
source of natural pearl, 69 percent; Japan 
the major source of cultured pearls, 92 
percent. 

Table I.-U.S. imports for consumption of precious and semiprecious gem stones 

(Thousand carats and thousand dollars) 

1968 1969 
Stones 

Quantity Value Quantity Value 

Diamonds: 
Rough or uncut _______________________ carats__ 2,514 $252,653 
Cut but unset _________________________ do____ 1,834 222,478 

Emeralds: Cut but unset_ ___________________ do____ 365 10,644 
Rubies and sapphires: Cut but unset________________ NA 9,175 
Marcasites ______ ------ ______________ - _ -- __ _ _ _ _ _ _ _ NA 1 

2,932 $287,566 
1,758 217,081 

309 9,175 
NA 9,201 
NA 6 

Pearls: 
NaturaL____________________________________ NA 525 NA '475 
Cultured____________________________________ NA 12,865 
Imitation _______________ ----- ______ ----______ NA 403 

NA 12,238 
NA 672 

Other precious and semiprecious stones: 
Rough and uncut_____________________________ NA 5,062 
Cut but unset________________________________ NA 11,038 

NA 4,847 
NA 12,799 

Other, n.s.p.L_______________________________ NA 374 
Synthetic: 

Cut but unset_ __________________ number__ 5,085 2,404 

NA 559 

4,886 2,793 
Other___________________________________ NA 166 NA 282 

Imitation gem stones ____________________________ N_A ____ 9_,_4_0_5 ___________ _ NA 8,999 

TotaL------------------------------------ NA 537,193 NA 566,693 

NA Not available. 



Table 2.-U.S. imports for consumption of diamond (exclusive of iD.dustrial diamond), by countries 

(Thousand carats and thousand dollars) 

1967 1968 1969 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Belgium-Luxembourg _____________ 47 $6,111 775 $96,676 46 $7,455 954 $119,396 59 $6,729 916 $113,114 
BraziL _ -- .... ------------------ 21 1,009 2 169 10 594 (') 8 29 1,033 1 58 Canada ..• ___ . _____ ..... ________ 5 847 (') 64 9 1,256 5 205 8 1,307 (') 54 
Central African Republic ...• ___ ._ 183 9,002 218 11,818 1 61 232 9,806 France _ _____________ - __________ 1 101 'i7 2,ii85 22 1,004 22 2,514 10 379 '2ii 2,484 
Germany, West __________________ 2 227 11 1,039 (') 2 5 556 1 13 5 507 
Ghana .. _._._._._._ ... ___ ... _. __ 5 68 --- --- 'i4 sao (') 46 (') 9 --- ---Guyana ................ _ ........ 81 1,870 

1,239 
(1) 5 20 1,020 

India ... ___ ._ .. _ ................ 
is2 571 

14 --- --- 30 2,~~:· --- --- ·so 2,663 
Ireland ...... __ .... _ .. _ ........ _ 3. 240 ·so 5,245 

3 
'36 4.i55 

2 220 
IsraeL .... ____ ... ___ ........ ____ 46 4,079 588 55,038 666 70,217 658 78,777 
Japan .... ___ ... _ ........ __ .. _ .. (') 14 2 150 (') 52 1 100 (') 5 1 71 
Liberia ............. _ .... __ .. _ .. 26 3,946 7 1,898 18 2,976 
Netherlands ... _ .•• ___ ._._. ______ 39 8,566 'i4 2,iiii5 46 9,953 'iii 3,ii7ii 48 12,810 '27 8,5iii 
Sierra Leone ____________________ 180 5,921 3 307 61 1,892 9 1,310 224 8,331 10 1,447 
South Africa, Republic of. ........ 333 39,852 32 7,766 434 46,380 85 9,076 361 41,585 28 8,713 
Switzerland._ ........ ___ .... ____ 7 1,524 (') 174 20 2,039 4 785 6 1,043 3 919 
U.S.S.R ... _ .................... (') 17 39 5,918 

1,439 152,iiiii 
63 9,588. 

1,697 185,278 
48 6,629 

United Kingdom ................. 1,339 122,000 10 1,895 17 2,239 9 1,496 
Venezuela_, _____________________ 64 2,347 

(i)' "6 95 8,468 
<')' "5 

157 5,439 
Western Africa, n.e.c _____________ 35 4,260 86 5,614 27 5,210 
Other countries ................. _ 10 1,070 (') 244 7 272 (') 275 4, 488 5 1,868 

TotaL ... _._ .... _. ___ ..... 2,506 212,902 1,455 174,570 2,514 252,658 1,884. 222,478 2,982 287,566 1,758 217,081 

1 Less than 3i unit. 
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GEM STONES 

WORLD REVIEW 

Table 3.-World production of gem diamond, by countries 

(Thousand carats) 

Country 

Africa: • 
Angola-----------------------------------------------
Central African Republic ____ .------.----_. _______ ._._._ 
Congo, (Kinshasa) _______ ----------.-----------.-.~_._. Ghana __________________ ._. ____________ . ___ . ________ _ 
Ivory Coast ____ ---- _____ ._. ____ . _____________ ._. __ ._. 
Liberia'"------- __ ---- ___ . ________ . _______ ._ ... ____ .. _ 
Sierra Leone •--- ------. _______ . _. _. _______ - ___ . _ .. _. __ 
South-West Africa e •- ______ . ______ ---- _____ • _______ . _. 
Tanzania ______ .. __ ----- ___ ........ ___________ ........ ________ .. 

1967 

983 
•260 
'263 

254 
• 105 
'262 

560 
1,531 
'433 

South Africa, Republic of: • 
Premier_---- _____ • ____ . __ . ___ . _________ . __ ._._._. 594 
De Beers Group •------ ______ . _________ . ______ . _... 2,128 
Other_._. _____ . _________ .. __ . _______ ._ ... _._._.__ 834 

1968 

1,316 
• 305 

551 
e 245 
• 110 

537 
560 

1,636 
356 

580 
2,170 

446 

519 

1969 p 

e 1,536 
e 330 

491 
• 238 
e 121 
• 550 

600 
1,700 
• 380 

NA 
NA 
NA 

-----------------------
Total, South Africa, Republic oL_________________ 3,056 3,196 3,380 

8,812 9,326 
==~================= 

Total Africa __ --------~---.----- __ ... __ ... ____ ._ '7, 707 
Other areas: 

Brazil•--------------------- ------.---. _ ..... __ ..... 160 
41 

5 
14 

1,400 
88 

160 160 
Guyana e .... __ .. __ .. _______ .. _ .. ______ .. ___ .. _ .. _,;,._ .. _ ... _ .. _ .. _ .. __ 28 31 
India ___ ------------------------------ ... --- ........ . 7 •7 
Indonesia e ___ -------- .... -------------- ______________ _ 14 14 
U.S.S.R.•------------ ------------------------.-------. 1,400 1,500 
Venezuela __ .------- ___ ----------------------- __ ..•... 60 118 

Total•------------------------.--------------··· ... '9,865 10,481 11,156 

• Estimate. P Preliminary. 'Revised. NA Not available. 
t Gem diamond is also produced in Guinea but data are not available. 
• Exports, fiscal year ending August 31. 
3 Output of Consolidated Diamond Mines of South-West Africa Ltd. 
' Includes some alluvial from De Beers properties. 
• Totals are of listed figures only. 

Angola.-Exports of gem and industrial 
diamonds, totaling 2 million carats valued 
at $70 million, continued to provide a 
major portion·.o£ the country's total export 
value. Only one company, Companhia de 
Diamantes Angola (DIAMANG) , mined 
for diamond; however, two new companies 
\\[ere granted concessions for the explora
tion and exploitation of diamond' and 
other precious stones. 14 

Australia.-A 220-ounce opal found at 
Andamooka sold for a world record price 
of $188,000. is 

Botswana.-De Beers Consolidated Mines 
Ltd. established that one of the diamondi
ferous kimberlite pipes discovered during 
1968 at Orapa, in the central part of the 
country, could become a major _source of 
diamonds. Initial ore production of 8,000 
tons per day is scheduled for 1971 with a 
douhling of production by 1974-75. Out
put to date indicated a ratio of 70 percent 
industrial stones to 30 percent gem-quality 
stones. The National Assembly of Bot
swana passed the "Precious Stone Industry 

(Protection) Act, 1969" to regulate and 
control the new industry. A mineral re
source and mining activities review of the 
Republic was published. 16 

Burma.-The Burmese Government held 
its fifth annual Gem, Jade, and Pearl Em
porium March 5-13, 1969, and sold $2.4 
million worth of material. Cultured pearls 
accounted for 44 percent of total sales. All 
gem stone prospecting, mining, and mar
keting was nationalized March 12, and all 
private gem-mining operations and equip
ment were appropriated without promise 
of compensation. The justification for the 
action was that it would provide greater 
benefits to the gem workers and to the 
people of Burma generally, and that it 

"Bureau of Mines. Mineral Trade Notes. Dia
mond. V. 66, No. 8, August 1969, pp. 8-10. 
---. Gem Stones. V. 66, No. 12, December 196!1, 
pp. 13-14. 

•• The Mining journal. The Industry in Action: 
World Record-Priced Opal. V. 273, No. 7008, 
Dec. 12, 1969, p. MI. 

16 Boocock, C. Review of Mineral Resources and 
Mining Activities in the Republic of Botswana. 
Geological Survey-Botswana, jan. 15, 1969, 12 pp. 
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would curb smuggling. The claim w:as 
made that the gem trade had enriched 
only a few individuals, largely persons of 
foreign origin, and had brought only poor 
revenue to the Government.l7 

Caaada.-A new type opal gem stone 
with prismatic reflective colors was discov
ered in the Province of Alberta. The 
stone, suitable for doublets, was the, opal
ized conchiolin of the fossil ammonite. 11. 

Two lode deposits of jade were reported to 
have been discovered in British 
Columbia. 19 

Colo:mbia.-An emerald weighing 7,025 
carats (almost 3 pounds) was reported to 
have been found at the Las Cruces ..UUe 
in Cundinamarca. It was the largest ever 
found in Colombia. ao 

Southern Rhoclaia.-A portion of an 
emerald crystal weighing 1,160 -carats was 
fo.und at the Chikwlinda mine near Fort 

Victoria; The area may have possibilities 
as a new emerald source. 21 

Tanzania.~ Tanzania exported 780;210 
carats of diamond (gem and industrial 
combined) valued at $24.9 million ~d 514 
kilograms of other gem stones valued at 
$200,000. Gem-corundum, ruby, and sap
phire exports totaled 296 kilograms valued 
at $140,000. A new source of ruby and 
sapphire was reported to have 'been located 
and was ~g mined,aa 

Exports of gem zoisite totaled 20 kilo
grams valued at fliO,OOO. During 1967, a 
deposit of gem-quality violet-blue zoisite 
crystals (given the varietal name tanzan
ite) was discovered. The crystals, because 
of a striking red, blue, yellow-green 
pleochroism, ·quickly .gained popularity in 
the gem market. A 122.7 carat faceted tan
zanite was placed on display by the Smith
sonian Institute, aa and several -reports 
were published describing the gem mineral 
and its location. IN · 

TECHNOLOGY 

A colorless synthetic yttrium-aluminum 
garnet developed for use in microwave, 
laser, and ultrasonic devices was marketed 
as a diamond substitute. Faceted stones 
were sold for $50 per carat under the 
trade name "Diamonair". 21 A general re
view of diamond mining and recovery was 
published.. 2& A study of diamonds IJ:
covered from the Witwaterirand gold 
mines suggested that the stones were sub
ject to charged-particle radiation and ·sub-

1r Bureau of Mines. Mineral Trade Notes. Gem 
Stonea. V. 66, No. 6. August 1969, pp. 18-14. 

" Leiper, Hugh. A New FOIIil Gem is Found 
in Alberta, Canada. Lapidary J. v. 23, No. 7, 
October 1969, pp. 952-957. 

,. The Northem Miner. B.C. Com~ Join 
in Consortium To Exploit MountainSide . Jade 
Find. Sept. 25, 1969, .P• 20. 

Western Mining Newa. Second Jade Dilc:overy. 
Mar. 6, 1970, p. 4. 

• Bureau of Minea. Mineral Trade Notes. Gem 
Stonea. v. 66, No. 7, July 1969, p. 15. 

21 Bureau of Mines. Mineral Trade Notes. Gem 
Stones. V. 67, No.4, April 1970, p. 12. 

,.. Lapidary Journal. New Ruby, Sapphire 
Soun:ee in Afrii:a. v. 25, No. 9, DeCember 1969, 
p. 1296. 

• Trapp, Francis w. "The Midnight Blue." A 
New Tamanite is Added to the Smithsonian's Col
lection. Lapidary J. v. 2S, No; 5, August 1969, p. 
680. 

:Ill Brayman, Harold H. "Really Beautiful Stuff" 
Tanzanite. Science Digest, May 1969, pp. 70-72. 

sequent annealing. 2r Single crystal _sap
phire filaments were grown to lengths of 
100 feet with tensile strength of 300,000 
pounds per square inch and a modulus of 
elasticity 65 to 75 million pounds per 
square inch. 2s · A molten salt solution 
method of growing gem-grade rubies was 
discussed. Controlled defects ~ be intro
duced similar to those found in natural 
stones. 29 

Hurlbut, C. S., Jr. Gem Zoisite From Tanzania. 
Miner., v. 54, No. 5-6, June 1969, pp. 702-709. 

Thompson, Thomas. 'Tanzania to Tiffany's. 
Life, v. 66, No. 18, May 9, 1969, pp. 70-76. 

• Business Week. Marketing-Why the }rake Dia
moind Market Glitters. No. 2111, Feb. 14, 1970, 
p. 116. 

Chabrla, John ll. How To Grow King Size 
Single Crystal Y I Ga. Ceram. Ind. Mag., v. 89, 
No. 5, November 1967, pp. 52-54. 

Crowingshield, llcibert. Diamonair-A New Dia
mond Substitute. Lapidary J. v. 25, No. 12, March 
1970, pp. 1614-1619. . 

• I,inholm, A. A. L. Diamond Recovery is Big 
Buaineaa. Eng. I: Min. J. v. 170, No. 11, Novem
ber 1969, pp. 67-80. 

:lrRaal, F. A. A Study of Some Gold Mine Dia
monds. The Am. Miner., v. 54, No. 1-2, january
February, 1969, pp. 292-501. 

• Chemistry. Hundred-Foot-Long Sapphifts. V. 
42, No. I, january 1969, p. 23. 

• Chemical Engineering. Growing Gem-Grade 
Rubies. V. 76, No. 5, Mar. 10, 1969, p. 64. 



Gem Stones 
By Robert G. Clarke 1 

Domestic gem stone production was esti
mated at $2.4 million in 1970, unchanged 
from that of 1969. Gem stone collection 
continued to be principally a recreational 
activity of individual collectors and hobby-

ists at free or fee sites. Only a few deposits 
were operated to produce rough material 
for direct sale to wholesale or retail outlets 
or for raw material to lnanufacture fin
ished jewelry by the deposit operators. 

DOMESTIC PRODUCTION 

Gem stone production was reported from 
38 States. The following States led in pro
duction and accounted for 78 percent of 
the total: Oregon, $750,000; California, 
$200,000; Arizona, $155,000; Texas, 
$150,000; Washington, $150,000; Wyoming, 
$130,000; Colorado, $120,000; Montana, 
$109,000; and Nevada, $100,000. 

Many States publish brochures describing 
their major occurrences of gem stones and 
minerals, including maps and instructions 
on how to reach the deposits. The bro
chures are free and usually may be ob
tained from the individual State Depart
ment of Economic Development, or from 
the State Geologist. 

Reports of activities in gem collecting 
included all varieties of precious and semi
precious stones. In Louisiana, an 18.20 

carat diamond was found in Princeton, in 
a yard, by a little girl at play.2 It was 
named the LaMounce diamond for Louisi
ana (La) , and Mr. Mounce, the jeweler 
who purchased it. It has since been cut 
into three fine gems by Lazare Kaplan and 
Sons of New York City; an oval, a mar
quise, and a heart shape. 

In South Dakota, the Cheyenne River 
Agency of the South Dakota Sioux oper
ated a quarry near Rapid City for alabas
ter which was handcrafted at the Sioux 
Stone Craft Co.s Third year sales exceeded 
the total of the first 2 years combined. 
Many accounts of interesting field trips re
sulting in mineral and gem stone finds were 
related in journals for enthusiasts.4 5 Many 
clubs and societies reported on the activities 
of their members. 

CONSUMPTION 

The output of domestic gem stones gen
erally went to rock, mineral, and gem 
stone collections, objects of art, and jew
elry. Apparent consumption of gem stones 
(domestic production plus imports minus 

exports and reexports) declined to $292 
million, compared with $343 million in 
1969 because of greater exports and reex
ports of diamonds. 

PRICES 

During the year, price ranges for cut 
and polished, unmounted gem diamond 
were as follows: 0.25 carat, $100 to ~425; 
0.50 carat, $275 to $900; 1 carat, $700 to 
$2,800; 2 carats, $2,000 to $9,500; and 3 
carats, $4,000 to $20,000. The median price 
for each range was 0.25 carat, $200; 0.5 
carat, $500; 1 carat, $1 ,550; 2 carats, 
$4,100; and 3 carats, $8,500. 

1 Physical scientist, Division of Nonmetallic 
Minerals. 

'Lapidary Journal. Diamond Found in Louisi
ana. V. 24, No. 8, November 1970, p. 1122. 

3 Lapidary Journal. Stone Age Provides New 
Business for Sioux. V. 24, No. 7, October 1970, 
p. 925. 

• Gems and Minerals. News Notes of Collecting 
t97S~· No. 388, January 1970-No. 399, December 

5 Rocks and Minerals. Mineral Localities Infor
mation Department. V. 45, No. 1, January 
1970-V. 45, No. 12, December 1970. 

529 



530 MINERALS YEARBOOK, 1970 

FOREIGN TRADE 

United States exports of diamond in 
1970, on which some work was done prior 
to reexport, amounted to 1!91,599 carats 
valued at $ll6.6 million. Of this total, dia
monds, cut but unset, suitable for gem 
stones, not classified by weight, were 93,937 
carats valued at $5.3 million; cut but 
unset, suitable for gem ~tones, not over Y2 
carat, were 49,297 carats valued at $5.4 
million; and, cut but unset, suitable for 
gem stones, over Y2 carat, were 248,365 car
ats valued at $105.9 million. 

Reexports of diamond in 1970, on which 
no work was done, amounted to 1,258,146 
carats valued at $67.8 million in the fol
lowing categories: Cut but unset, suitable 
for gem stones, not classified by weight, 
1,213,958 carats valued at $58.5 million; 
cut but unset, suitable for gem stones, not 
over Y2 carat, 28,704 carats valued at $4.4 
million; cut but unset, suitable for gem 
stones, over Y2 carat, 15,484 carats valued 
at $4,920,588. 

Exports and reexports of all other gem 
materials amounted to $12.4 million. Of 
this total, natural precious and semipre
cious stones, worked or unworked, not set 
or strung, were valued at $11.1 million. 
Exports and reexports of pearls, natural 
and cultured, not set or strung, were val
ued at $0.9 million. Synthetic or recon-

structed precious or semiprecious stones, 
not set or strung, exports and reexports, 
were valued at $0.4 million. 

Imports of gem material decreased l4 
percent in value compared with that of 
1969. Gem diamonds accounted for 87 per
cent of the total value of imports. 

Imports of emeralds decreased 16 percent 
in value, but increased 6 percent in quan
tity. Of 24 countries supplying emeralds to 
the United States, Ind~a furnished 215,664 
carats valued at $2.8 million; Brazil, 33,565 
carats valued at $0.6 million; and Colom
bia, 17,419 carats valued at $1.5 million. 
These three countries furnished 82 percent 
of the quantity (in carats) and 64 percent 
of the value of emeralds. Imports of emer
alds from Switzerland amounted to 14,224 
carats valued at $1.2 million, but the ac
tual country of origin is unknown. 

Imports of rubies and sapphires de
creased 37 percent in value from 29 
countries. Four countries accounted for 76 
percent of the value of rubies and sap
phires as follows: Thailand, $2.3 million; 
India, $0.9 million; Ceylon, $0.7 million; 
and Hong Kong, $0.5 million. The value 
of imported natural and cultured pearls 
decreased 22 and 17 percent, respectively; 
the value of imported imitation pearls in· 
creased 122 percent. 

Table I.-U.S. imports for consumption of precious and semiprecious gem stones 

(Thousand carats and thousand dollars) 

1969 1970 
Stones 

Quantity Value Quantity Value 

Diamonds: 
Rough or uncut_ _______________________________ carats __ 
Cut but unset_ _____ . ____________________ ------ __ do ___ _ 

Emeralds: Cut but unset_ ____________________________ do ___ _ 

2,932 $287,566 
1, 758 217,081 

309 9,175 

2,633 $234,164 
1,642 190,733 

326 7, 715 
Rubies and sapphires: Cut but unset_ _______________________ _ 
Marcasites _______________________________________________ _ NA 9,201 

NA 6 
NA 5, 769 
NA 4 

Pearls: 
NaturaL ____________________________________________ _ NA 475 NA 371 Cultured. ____ . ______________________________________ _ NA 12,238 NA 10,184 
Imitation ____________________________________________ _ NA 672 NA 1,493 

Other precious and semiprecious stones: 
Rough and uncut_ ____________________________________ _ 
Cut but unset_ _______________________________________ _ 
Other, n.s.p.L _______________________________________ _ 
Synthetic: 

NA 4,847 
NA 12,799 
NA 559 

NA 10,001 
NA 12,034 
NA 590 

Cut but unset. __________________________ .number._ 
Other ___________________________________________ _ 

4,886 2,793 
NA 282 

7,333 4,363 
NA 526 

Imitation gem stones _________________________________ _ NA 8,999 NA 8,096 

TotaL ____________ . _. __ .--... -.------------ .. ------
----------------------~ 

NA 566,693 NA 486,043 

NA Not available. 



Table 2.-U.S. imports for consumption of diamond (exdnsive of industrial diamond), by countries 
(Thousand carats and thousand dollars) 

1968 1969 1970 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Belgium-Luxembourg ______________ 46 $7,455 954 $119,396 59 $6,729 916 $113,114 64 $6,572 863 $103,705 
BraziL _______ ------------------- 10 594 (') 8 29 1,033 1 58 31 1,184 1 80 
Canada _______ ------------------- 9 1,256 5 205 8 1,307 (') 54 2 462 1 60 
Central African Republic __________ 218 11' 818 1 61 232 9,806 

---2~484 
165 5,826 

---2~55o France ____ ---------------------- 22 1,004 22 2,514 10 379 20 4 195 27 Germany, West_ __________________ (') 2 5 556 1 13 5 507 2 117 4 516 Guyana ________________ - _________ 14 830 (') 5 20 1,020 
---2~663 

26 1,074 (') 19 
India _______________ -----________ _ _______ 

---5~245 
30 2,714 ------36 ---4~i55 

30 
---6~723 

40 3,475 IsraeL ___________________________ 50 666 70,217 658 73,777 52 604 61' 753 Japan __________________ ----- ____ (') 52 1 100 (') 5 1 71 (') 20 (') 18 
Liberia __ ------------------------ 7 1,898 ------iii ---a~o7ii 

13 2,976 
---3~56i 

6 1,898 ------iii ---i~899 Netherlands ______________________ 46 9,953 48 12,810 27 23 7,886 
Sierra Leone ____ ----------------- 61 1,892 9 1,310 224 8,331 10 1,447 -----593 ""54~57i 

6 814 
South Africa, Republic of_ _________ 434 46,380 35 9,076 361 41,585 28 8,713 26 6,868 
Switzerland ________ -_-_-_-------- 20 2,039 4 785 6 1,043 3 919 4 354 1 262 
U.S.S.R. ___ --------------------- --------

"i52~88i 
63 9,588 

---i~697 "i85~278 
43 6,629 

---i~432 -i4o~24a 
44 6,826 

United Kingdom __________________ 1,439 17 2,239 9 1,496 6 970 
Venezuela ________________________ 95 3,468 ---(,) ___ 157 5,439 -------- -------- 223 6,333 -------- --------Western Africa, n.e.c ______________ 36 5,614 5 27 5,210 

---i~588 
1 366 -----9i8 Other countries ___________ -------_ 7 272 3 626 4 447 7 5 345 6 

TotaL _____________________ 2,514 252 '653 1,834 222,478 2,932 287,566 1,758 217,081 2,633 234,164 1,642 190,733 

1 Less than Y. unit. 

f;l 
a:: 
Cll 
>-l 
0 z 
~ 
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WORLD REVIEW 

Angola.-Diamond exports amounted to 
2,239,912 carats, compared with 1,980,394 
carats in 1969. The number of exploration 
projects increased tremendously because 
most of the area previously held exclu
sively for Companhia de Diamantes de An
gola (DIAMANG) has been released, par
ticularly at sites near Luanda and Gabela. 

Australia.-A large kimberlite intrusion 
was located by a team working for Stellar 
Mining Co. in the Kimberley district of 
Western Australia, where gems have been 
discovered in prior years.6 

Botswana.-Work at the Orapa pipe, cov
ering 276 acres, claimed to be the world's 
second largest, proceeded on schedule.7 
The indicated recovery ratio of industrial 
diamond to gem diamond was 90 to 10. 
First stage development was forecast for 
July 1971 at 7,250 metric tons per day to 
yield 2 million carats per year. 
Brazil.~Dredging activity for diamond 

in the Rio Jeq~itinhonha was increased 50 
percent by the transfer of a dredge for
merly used for gold recovery in the Rio 
das Belhas by Minera~o Tejucana S.A., of 
Minas Gerais. Geologists reportedly found 
diamond pipe or kimberley-like deposits of 
diamonds in Piaui State.s Opals in large 
quantities were also reported from Piaui 
State. Exact weight and value of gem pro
duction were unavailable, but the Federal 
Government of Brazil has set up a Gem 
Bank in Minas Gerais State to control the 
gem industry. 

Central African Republic.-Diamond 
production fell 18 percent in value and 10 
percent in volume from 1969. Most of the 
decrease was due to disagreements between 
mining companies and the Government. 
Also, in 1970 the Government passed a law 
forbidding anyone but native-born citizens 
from prospecting for diamonds or other 
precious stones. 

Congo, Kinshasa.-In 1970 the total out
put of diamonds, both gem and industrial, 
was almost equal to that of 1969. However, 
the amount of gem diamonds (in carats) 
increased 256 percent. The increase in gem 
diamonds reflected a decrease in industrial 
diamonds, which alleviated slightly the 
Government's distress in light of .the 
planned sales of U.S. surplus industrial 
diamond holdings. The Congo retained its 
world rank of number one for total natu
ral diamonds produced. 

India.-The National Mineral Develop
ment Corp. operated the nationalized dia
mond industry in the Panna district more 
vigorously, and also conducted prospecting 
operations at Angore, in the Chhatarpur 
district, and at Andhra Pradesh, in the 
Anantpur district.9 India aimed to satisfy 
domestic diamond demand through domes
tic production. India imported rough dia
monds purchased through the Central Sei
ling Organization (CSO) and reexported 
finished gems. 

Israel.-The decrease in general business 
activity in the United States in 1970 af
fected the two countries that import the 
greatest amount of rough diamonds and 
export the greatest amount of polished 
diamonds. Belgium ranked first and Israel 
ranked second, and both countries pro
cured most of their rough diamonds 
through the CSO. At Tel Aviv, in the 
world's largest diamond exchange, daily 
transactions in 1970 were estimated at $60 
million.1o 

Ivory Coast.-Diamond production ih 
1970 increased '5 percent over that of 1969. 
A new plant at Tortiya (south of Ko
rogho) was started to treat low-grade ore. 
Improvements were also made at older 
plants at Seguela. The increase in produc
tion from all plants was estimated at 30 
percent, and will be reflected in future re
ports. Output of diamonds from Ivory 
Coast is estimated to be 40 percent gem 
stones. 
Kenya.~em stone production included 

amethyst, sapphire, ruby, garnet, tourma
line, aquamarine, and zircon. Indicated 
quantities and value•were greater than in 
1969. 

Liberia.-Exports of rough diamonds 
were reported as 775,500 carats valued at 
$5.5 million. No distinction was made be
tween gem diamonds and industrial dia
monds, but according to a report by the 
Director of the Bureau of Natural Re
sources and Surveys of Liberia, most of the 
diamond output was not high quality. 

6 Mining & Mineral Engineering (London). V. 
6, No. 12, December 1970, p. 53. 

' Mining Magazine. Botswana Diamonds. V. 
123, No. 6, December 1970, p. 473. 

8 Rolff, Almeida. Gem News From Brazil. Lapi
dary J., v. 24, No. 3, june 1970, pp. 514-516. 

9 Singh, D. V. A Review on Diamond and Its 
Beneficiation. J. Mines, Metals and Fuels, v. 18, 
No. 11, November 1970, pp. 399---406. 

to Time. Israel, the Kindest Cut of All. V. 96, 
No. 7, Aug. 17, 1970, p. 62. 



Country' 

Table 3.-Diamond: World production, by countries 1 

(Thousand carats) 

1968 1969 

Gem Industrial Total Gem Industrial Total 

Africa: 
1,316 351 1,667 

305 804 609 
551 11,358 11,904 
245 2,202 2,447 

21 49 70 

8::\~f~~t~~~~~~~=::::::::::::=:::=:::::::::::::::: 
Ghana-----------------------------------------------------Guinea •-- -- ... _______ ...... ____ -- ____ ----- ... -- ...... __ - -- ...... _________ _ 

1,617 404 
268 267 
491 13,625 
239 2,152 
22 50 

77 110 187 
2 10 12 

Ivory Coast __________ ----- __ ---- ____ ------ ________________ _ 
Lesotho--------------------------------C-------------------

81 121 
5 24 

Liberia •- ---- ______ -------- _____ ---- ______________________ _ 537 212 749 562 184 

1970• 

Gem Industrial Total 

1,917 479 2,396 
241 241 482 

1,750 12,336 14,086 
252 2,271 2,523 

22 52 874 
85 128 213 

4 13 17 
•620 '206 •826 

560 962 1,522 

•608 1,824 2,482 

•723 •1,282 '1',955 
Sierra Leone ______________________________________________ _ 

South Afrjca, J?!public of: ==================~===~=======~~==;;,;,;,;;, 
Premter mme __________________________________________ _ 

736 1,253 

631 1,891 

2,021 
535 

14,116 
2,391 

72 
202 
29 

746 
1,989 

2,522 669 2,008 •2,677 
Other De Beers Company'------------------------------ •2,813 1,892 4,205 2,457 2,010 4,467 • 2,511 • 2,054 •4,565 

7 478 818 796 

7 3,899 4,034 '7,438 
1,686 

Other ____ --------·------------------------------------
Total, South Africa, Republic of_ _______________________ -::-::::::-----:--=-:----=--::=----::-=:----:-~-,-:-:~--=----=-=---~ 

South-West Africa, Territory oL------------------------------

524 350 

3,612 4,251 
1,928 

874 •522 •348 •l!70 

7,863 8,702 4,410 8,112 
86 1,,722 

356 346 702 Tanzania. __ -----------------------------------------------
101 

394 338 
2,024 • 2,100 •100 • 2,200 

777 359 349 708 
Other areas: 

Brazil •-- __ ------ __ ---- ________________ -------- ___________ _ 160 HiO 320 160 160 320 160 160 320 
28 38 66 

7 2 9 
14 6 20 

g,':fl:~_-:: ::::::::::::::::::::::::::::::::::::::::::::::::: 
Indonesia •----- ___________ ----------- _______ ----- __ ---- ___ _ 

21 31 
10 2 
14 6 

52 24 37 61 
12 •10 •2 "12 
20 14 6 20 

U.S.S.R.•- _ -- ___ -------------------------- _- . --- __ , __ ---- __ • 1,400 5;600 '7,,000 1,500 6,000 7,500 1,600 6,;2'50 7,8'50 Venezuela _________________________________________________ _ 
60 54 114 118 76 194 129 371 500 

7 10,674 25,,879 36,553 World totaL ••••• ---------------------------------------------~------"'----------------11,773 29,090 40,863 13,712 28,643 42,355 

• Estimate. • Prslimin~. ' Revised. 
1 Total (gem plus industrial diamond output of each country is aetually ~~~ported except where indicated to be an estimate by footnote. In contrast, the .detailed separate 

reporting of gem diamond an industrial diamond represents Bureau of Mines estimates ,in tbe case of all cowitries except Ang~, Congo (Kinsi1asA), Lesotho (1969 only), 
Liberia, and Venezuela, where sources list both total output and the detail. The estimated distribution, of the •total in the case of several countries is conjectural, based on 
unofficial sources of varying reliability. , 

• In addition to the countries listed, Botawana also ,produces ,diamond, but output statistics,are regarded as confidential by the .produce~, and there is insufficient.general 
informatbn to prepare reliable estimates. 

• Government of Guinea estimate. 
• Exporte for year ending August 81 of that stated. 
• Exports. , 
• Officially reported production of nonalluvial stones ,from Transvaal; the Premier mine is the o;nly major'ilource of such stones in 'the Transvaal. 
'All company output from the Republic of South Africa except for,that from the Premier mine; excludes company outpuHrom the Territory ofSouth-West :Africa. 
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Sierra Leone.-Diamonds are the coun
try's most important mineral resource. To 
derive maximum benefit from its diamond 
resources, the Government acquired major
ity control (51 percent) of Sierra Leone 
Selection Trust Ltd. (SLST) , which had 
the concession to about 450 square miles 
of the best diamond area. A new company, 
the National Diamond Mining Co., Ltd. 
(DIMINCO) was formed. Diamond ex

ports dropped owing to the depressed 
world diamond market.n 

South Africa, Republica of.-From the 
best information available, South Africa 
ranked second in total diamond production 
and first in gem diamonds in 1970. The 
Department of Mines also reported pro
duction of 7,500,000 carats of emerald, of 
which 4,975,000 carats was exported; and 
1,150 short tons of Tiger's-Eye, of which 
139 short tons was exported. In the annual 
report of De Beers Consolidated Mines 
Ltd., sales by the CSO were 23 percent less 
than sales in 1969, and the book value of 
diamonds-on-hand increased 92 percent.l2 

Southern Rhodesia.-A large emerald 
crystal, 2 inches high by 3 inches across, 

weighing 1,160 carats, was found at the 
Chikwanda mine of Rhodesia Star mines, 
Fort Victoria, Rhodesia, in late December 
1969. If a cut gem stone was produced 
from it, one appraiser estimated the gem 
could be worth $2 million. The collector, 
who has acquired it, intends to keep it 
uncut.13 

Tanzania.-Diamonds were the principal 
mineral mined and almost the entire out
put came from Williamson Diamonds Ltd., 
which is 50 percent Government owned. 
Prospecting for colored gem stones at
tracted numerous small miners in the 
northern sections for minerals such as 
tanzani te .14 

U.S.S.R.-Diamond production increased 
in 1970 and was claimed by the U.S.S.R. to 
rank second in the world. However, most 
of the output was industrial diamond, and 
was from the pipes in Yakutia near Mirny. 
Gem deposits were reported to have been 
discovered in the Turkestan mountain 
range in Uzbekistan and included tur
quoise, amethyst, chalcedony, jasper, and 
selenite.15 

TECHNOLOGY 

The practical aspects of the diamond 
cutter's art, from cleaving and sawing to 
the final facetting operations were de
scribed; and the assistance of science was 
explained as an aid to the cutter in under
standing the structure and properties of 
the diamond crystaJ.l6 

Pigmented synthetic quartz crystals of 
large size (up to 2 pounds) in citrine, per
idine, and cobalt blue colors, developed by 
Soviet scientists, and believed to be in
tended for less expensive jewelry items, 
were displayed at gem shows as crystals 
and in cut form in jewelry.17 

On May 28, 1970, General Electric Corp. 
made public its progress in developing 
man-made, gem-quality diamonds up to 1 
carat in size, but the cost of their produc
tion exceeded that of natural stones.ls 

The defects of the crystalline structure 
of a natural emerald from Muzo, Colom
bia, and of an artificial emerald synthes
ized by Gilson, were studied by X-ray. The 
study revealed zoning of strong misorienta
tions in the natural crystals and a high 
number of irregularities of curved grains 
in the synthetic.19 

Polarized absorption spectra of natural 
yellow, green, and blue sapphires, and of 
synthetic blue sapphires grown by the Ver
neuil process were studied and interpreted 
for the roles of titanium and iron in the 
resulting colors.2o 

u Bureau of Mines. Mineral Trade Notes. Dia
monds. V. 68, No. 2, pp. 8, 9. 

"' Mining Journal. De Beers Consolidated Mines 
Ltd. Annual Report. V. 276, No. 7082, May 14, 
1971, pp. 389-395. 

" Lapidary journal. Giant Emerald Crystal 
Found at Ft. Victoria, Rhodesia. V. 24, No. 4, 
July 1970, p. 646. 

14 Skilling's Mining Review. Diamonds and 
Gold Are Leading Exports of Tanzania. V. 59, 
No. 48, Nov. 28, 1970, pp. 14, 15. 

"Mining journal. V. 276, No. 7082, May 14, 
1971, p. 391. 

16 Rainier, D. M. How Gem Diamonds are 
Fashioned. Ind. Diamond Rev., v. 30, No. 358, 
September 1970, pp. 350-357. 

17 Pough, F. H. Colored Synthetic Quartz From 
Russia. Lapidary J., v. 24, No. 3, June 1970, pp. 
444-446. 

"Lapidary Journal. G. E. Announces First 
Man-~lade Gem-Quality Diamonds. V. 24, No. 
4, july 1970, pp. 540-548. 

"Schubnel, H. ]., and A. Zarka. Topographie 
Aux Rayons X D'une Emeraude Naturelle et 
D'une Emeraude Artificielle. Association Francoise 
de Gemmologie. Bull. No. 25, December 1970, 
pp. 7-10. 

" Lehmann, G. and H. Harder. Optical Spectra 
of Di- and Trivalent Iron in Corundum. The 
Am. Miner., v. 55, Nos. I and 2, january
February 1970, pp. 98-105. 



Gem Stones 

By Robert G. Clarke 1 

Gem stone production was estimated to 
be $2.6 million dollars in 1971, an increase 
of 8 percent over 1970 figures. Individual 
collectors reported more finds of gem ma
terials in both quantity and value. Since 
the United States has no formal gem stone 

mmmg industry, activity was principally 
the result of recreational mmmg by 
hobbyists. A few deposits were operated to 
produce rough material for direct sale to 
wholesale or retail outlets, or for raw ma
terial to manufacture finished jewelry. 

DOMESTIC PRODUCTION 

Collectors in 38 States produced gem 
materials estimated at $1,000 or more for 
each State. Of these, the following States 
supplied 78 percent of the total, in thou
sand dollars, as follows: Oregon, $755; Cali
fornia, $205; Arizona, $160; Texas $155; 
Washington, $155; Wyoming, $135; Colo
rado, $125; ~ontana, $114; l'levada, $105; 
and Idaho, $100. 

Emeralds from Hiddenite, l'I.C. made 
news in that the largest emerald crystal, 59 
carats, ever found in l'lorth America was 
discovered there August 1970. The stone 
was fashioned, cut to 13.14 carats as a 
gem, named the Carolina Emerald and dis
played by Tiffany's of l'lew York.z Reports 
of emerald recoveries from Hiddenite were 

published in newspapers and journals.a A 
jade boulder, 8 feet long and weighing 
over 5 tons, was taken from the Pacific 
Ocean near Jade Cove, just south of the 
town of Big Sur, Calif.• Similar nephrite 
boulders, weighing up to 1 ton, were re
ported to have been found at a site on the 
Rib River in Marathon County in 
Wisconsin.5 

Black opal from Virgin Valley, l'lev., has 
an unfortunate tendency to craze. A proc
ess has now been developed which stabi
lizes the opal and allows it to become one 
of the most treasured gems of the world.6 

Descriptions of field trips, events, and re
ports of mineral and gem stone finds were 
reported in periodicals.7 

CONSUMPTION 

Domestic gem stone output generally 
went to rock, mineral, and gem stone 
collections, objects of art, and jewelry. Ap· 
parent consumption of gem stones (domes-

I Physical scientist, Division of Nonmetaiiic 
Minerals. 

2 Crowningshield, R. America's Largest Faceted 
Emerald. Lapidary J., v. 25, No. I, April 1971, 
p. 40. 

• Knoxviiie (Tenn.) News-Sentinel. Rockbound 
Finds Gems in N. C. Hole. Aug. 18, 1971, p. 40. 
The State, Columbia, S. C. Raw Emeralds. Aug. 
I, 1971, p. 26A. 

• The Evening Star, Washington, D.C. $180,000 
Jade Slab. V. llO, No. 215, Aug. 3, 1971, p. A3. 

• Kraege, H. Another Prospectors Mecca. Rocks 
and Minerals, v. 46, No. 12, December 1971, p. 
737. . 

8 Zeitner, June C. Precious Opal from Nevada. 

tic production plus imports minus exports 
and reexports) increased to $311 million, 
compared with $292 million in 1970, be
cause of greater imports of diamond. 

Lapidary J. v. 24, No. 12, March 1971, pp. 
1534-1542. 

7 Gems and Minerals. Field Trips, News Notes 
of Coiiecting Areas. No. 400, January 1971-No. 
4ll, December 1971. 

Rocks and Minerals. Mineral Localities Infor
mation, Visiting Rockhounds Welcome. V. 46, 
No. 1, January 1971-V. 46, No. 12, December 
1971. 

Lapidary Journal. Calendar of Events, Show 
News. V. 24, No. 10, January 1971-V. 25, No. 9, 
December 1971. 

The Mineralogical Record. Friends of Mineral
ogy. V. 2, No. 1, January-February 1971-V. 2, 
No. 6, November-December 1971. 
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PRICES 

During the year, representative price 
ranges for first quality, cut and polished, 
unmounted gem diamond were 0.25 carat, 
$100 to $450; 0.5 carat, $250 to $950; I 
carat $650 to $3,000; 2 carats, $2,000 to 

$10,000; and 3 carats, $3,000 to $18,000. 
The median price for each range was 0.25 
carat, $210; 0.5 carat, $525; I carat, $1,600; 
2 carats, $4,500; and 3 carats, $8,700. 

FOREIGN TRADE 

Exports of all gem materials amounted 
to $132.9 million, and reexports, to $85.1 
million. Diamond was 94 percent of the 
value of each, exports and reexports. 
United States exports of diamond in 1971, 
on which work was done prior to reexport 
amounted to 349,136 carats valued at 
$125.3 million. Of this, diamonds, cut but 
unset, suitable for gem stones, not classi
fied by weight, were 62,904 carats valued 
at $4.9 million; cut but unset, not over 0.5 
carat, were 109,932 carats valued at $8.6 
million; and cut but unset, over 0.5 carat, 
were I 76,300 carats valued at $Ill.8 mil
lion. 

Reexports of diamond, on which no 
work was done, amounted to 1,226,755 car
ats valued at $79.8 million in the follow
ing categories: Cut, but unset, suitable for 
gem stones, not classified by weight, 
1,173,727 carats valued at $65.2 million; 
cut but unset, not over 0.5 carat, 20,851 
carats valued at $4.4 million; cut but 
unset, over 0.5 carat, 32,177 carats valued 
at $10.2 million. 

The seven leading countries for diamond 
exports and reexports combined, account
ing for 95 percent of the carats and 93 
percent of the value were as follows: Is
rael, 577,121 carats valued at $32.2 million; 
Belgium, 335,274 carats valued at $23.7 
million; Switzerland, 282,846 carats valued 
at $27.5 million; Hong Kong, II9,124 car
ats valued at $59.0 million; The Nether
lands, II7,363 carats valued at $23.8 mil
lion; Japan, 39,969 carats valued at $2I.l 
million; and the United Kingdom 23,809 
carats valued at $3.1 million. 

Exports of all other gem materials 
amounted to $7.6 million. Of this total, 
pearls, natural and cui tured, not set or 
strung, were valued at $0.4 million. Natu
ral precious and semiprecious stones, unset, 
were valued at $5.7 million; and synthetic 
stones, unset, were valued at $1.6 million. 
Reexports of all other gem materials 
amounted to $5.3 million. Reexports of 
pearls amounted to $0.3 million; of natu-

raJ precious and semiprecious stones, unset, 
to $4.9 million; and of synthetic precious 
and semiprecious stones, to $0.1 million. 

Imports of gem material increased 8 per
cent in value compared with that of 1970. 
Diamond accounted for 88 percent of the 
total value of gem stone imports. 

The four leading countries from which 
diamond imports came, in total carats and 
in total value were as follows: Belgium
Luxembourg, 1,123,193 carats valued at 
$122.7 million; the United Kingdom, 
959,516 carats valued at $120.3 million; the 
Republic of South Africa, 928,896 carats 
valued at $89.8 million; and, Israel, 717,470 
carats valued at $73.0 million. 

Imports of emeralds increased 8 percent 
in quantity and less than I percent in 
value. Of 33 countries supplying natural 
emeralds to the United States, India fur
nished 190,358 carats valued at $3.6 mil
lion; Brazil, 67,519 carats valued at $0.7 
million; Hong Kong, 34,818 carats valued 
at $0.4 million; and Colombia, 18,622 car
ats valued at $1.3 million. These four 
countries furnished 89 percent of the 
quantity (in carats) and 78 percent of the 
value of total emerald imports. The 
United Kingdom, Switzerland, France, 
West Germany, Israel, and Italy accounted 
for most of the remainder, but the country 
of origin was unknown. 

Imports of rubies and sapphires in
creased 42 percent and came from 27 
countries. Seven countries accounted for 92 
percent of the value of rubies and sap
phires, as follows: Thailand, $4.4 million; 
India, $0.8 million; Ceylon, $0.7 million; 
Hong Kong $0.5 million; France, $0.4 mil
lion; Switzerland, $0.4 million; and the 
United Kingdom, $0.3 million. 

Synthetic materials, gem stone quality, 
cut but not set, amounted to $9.6 million 
in imports. From West Germany, the value 
of synthetics was $3.5 million; from Japan, 
$1.4 million; from Switzerland, $1.3 mil
lion; from Israel, $1.1 million; and from 
France, $0.9 million. 
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Table 1.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

1970 1971 
Stones 

Quantity Value Quantity Value 

Diamonds: Rough or uncut _____________________________________ _ 

Cut but unset ___ ------------------------------------
2,633 $234,164 
1,642 190,733 

2,742 $254,575 
1,925 208,667 Emeralds: Cut but unset _________________________________ _ 326 7,715 351 7,731 

Rubies and sapphires: Cut but unset _______________________ _ 
Marcasites _____ _____________________________ . ___________ _ 

NA 5,769 
NA 4 

NA 8,206 
NA 1 

Pearls: 
NaturaL _____________ ------------------------------- NA 371 NA 364 Cultured __________________________________ ---- _____ _ NA 10,184 NA 6,895 Imitation ____________________________________ ------ __ NA 1,493 NA 5,013 

Other precious and semiprecious stones: Rough and uncut ____________________________________ _ NA 10,001 NA 3,532 Cut but unset _______________________________________ _ NA 12,034 NA 13,456 Other, n.s.p.L ______________________________________ _ 
Synthetic: 

NA 590 NA 734 

Cut but unset ___________________ ------ __ number __ 
Other __ ---- ______ -------------------------------

7,333 4,363 
NA 526 

11,040 9,492 
NA 137 

Imitation gem stones ________________________ ------- __ NA 8,096 NA 7,180 

TotaL _______________ --_- ____ --------------------- NA 486,043 NA 525,983 

NA Not available. 



Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by country 
(Thousand carats and thousand dollars) 

1969 1970 1971 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Belgium-Luxembourg_----------- 59 $6,729 916 $113,114 64 $6,572 863 $103,705 88 $9,092 1,036 $113,626 BraziL _________________________ 29 1,033 1 58 31 1,184 1 80 3 129 2 232 
Canada ___ --------------------- 8 1,307 (1) 54 2 462 1 60 1 69 

208 6,785 Central Africa Republic _________ 232 9,806 
2ii 2,484 

165 5,826 
27 2,550 3i France _________________________ 10 379 4 195 21 634 2,514 

Germany, West_ ________________ 1 13 5 507 2 117 4 516 1 121 2 210 Guyana ________________________ 20 1,020 26 1,074 (1) 19 1 49 (1) 19 
India ______ -------------------- iiii 2,663 40 3,475 80 6,429 
IsraeL _______________ -- _____ --- 36 4,155 658 73,777 52 6,723 604 61,753 47 3,425 671 69,569 Japan _______________________ - __ (1) 5 1 71 (1) 20 (1) 18 (1) 33 2 203 
Liberia ___________________ - __ --- 13 2,976 

27 3,561 
6 1,893 

is 1,899 
17 3,797 (1) 66 

Netherlands ____________________ 48 12,810 23 7,886 31 6,190 20 2,440 
Sierra Leone __________ ... _________ 224 8,331 10 1,447 6 814 281 14,331 4 527 
South Africa, Republic of_ ________ 361 41' 585 28 8,713 593 54,57i 26 6,868 904 83,389 25 6,388 
Switzerland _____________________ 6 1,043 3 919 4 354 1 262 16 3,149 11 1,156 
U.S.S.R _____________________ ---

1,697 185,278 
43 6,629 

140,243 
44 6,826 

947 118,9i3 
24 3,324 

United Kingdom ________________ 9 1,496 1,432 6 970 12 1,366 
Venezuela __ -------------------- 157 5,439 -- -- 223 6,333 -- -- 177 4,283 -- --Western Africa, n.e.c _____________ 27 5,210 

1,588 
1 366 -6 9i8 

--
529 Other countries _________________ 4 447 7 5 345 -- 255 -4 

TotaL _________ ------_--- 2,932 287,566 1,758 217,081 2,633 234,164 1,642 190,733 2,742 254,575 1,925 208,667 

1 Less than )1! unit. 
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WORLD REVIEW 

Ango1a.-A new firm, Consorcio Mineiro 
de Diamantes (CONDIAMA) , formed by 
Companhia de Diamantes de Angola 
(DIAMANG) of Lisbon, and De Beers 
Consolidated Mines Ltd. of Kimberley, Re· 
public of South Africa, was granted ex· 
elusive rights to concession areas relin· 
quished by DIAMANG whose rights 
originally granted in 1921 expired May 14, 
197I.s The Angolan Government will gain 
financially from the new contracts. 

Australia.-A major emerald deposit was 
opened near Poona, 430 miles northeast of 
Perth. One emerald from the deposit 
weighed 138 carats and measured 1.8 
inches by 0.8 inch.9 At Glengarry, an oval 
shaped black opal, valued at $168,000, 
measuring 2.25 inches by 1.5 inches was 
found and named the Orient Queen.1o 

Botswana.-The Orapa diamond mine 
began operations in July 1971 on a sched· 
uled treating of 8,000 tons of diamond· 
bearing ore per day.n Gem diamond re· 
covery was indicated to be only 10 percent 
of the estimated annual yield of 2 million 
carats.12 

Burma.-The Mineral Development 
Corp., the Burmese state-owned mining 
concern, sent an exploration team to the 
Shan State following reported diamond 
finds in Mongmit township.13 Jade was 
predominant in sales at Burma's Seventh 
Annual Gem, Jade, and Pearl Emporium 
accounting for $1.96 million of the total of 
$2.60 million. Pearl sales amounted to 
$480,000. AU other gem sales amounted to 
$154,000. Jade sales, accounting for 76 per
cent of the total sales, set a new record 
owing to strong demand from Hong Kong_ 
No single large stones were sold.14 

Brazil.-A new diamond rush started in 
Minas Gerais State when diamond stones 
were found weighing 75, 44, and 24 
carats.1s 

Ceylon.-The Government set up the 
State Gem Corporation which sponsored a 
gem auction. To protect consumers, the 
State Gem Corporation initiated a proce
dure to issue a certificate of authenticity 
for each gem stone giving its specific grav
ity, refractive index, hardness, weight, vol
ume, color, and luster, together with a 
true-to-scale contact print.16 

India.-The National Mineral Develop
ment Corporation (NMDC) started opera
tions in the Majhgawan diamond pipe of 

21 surface acres at Panna.u Ore reserves 
down to 1,000 feet was estimated to be 55 
million tons. Although the grade is low, 10 
carats per 100 tons, the venture is profita
ble because of the high ratio of gem dia
mond to industrial diamond, about 4 to 1. 
Other areas investigated by NMDC were at 
Golconda and Kurnool in Andhra Pradesh. 
NMDC imports gem diamond from Ghana 
for cutting and reexport.18 

Ivory Coast.-Societe Anonyme de Re
cherches et d'Exploitation Minieres en Cote 
d'Ivoire (SAREMCI) at Tortiya south of 
Korogho, accounted for 91 percent and So
ciete Diamantifere de Cote d'Ivoire (SO
DIAMCI) accounted for 8 percent of dia
mond production reported in 1970. New 
equipment installed by each was expected 
to maintain the ratio in 1971.19 

Malagasy Republic.-Garnets were the 
most important gem stones produced and 
were marketed for jewelry, bearings, and 
abrasives.2o De Beers Consolidated Mines 
Ltd. of South Africa concluded an agree
ment with the Government for prospecting 
for diamond. Under the agreement De 
Beers would analyze 20,000 samples of ore 
concentrate from the Malagasy Republic. 
The contract included Government sharing 
in any subsequent corporation.21 

8 Bureau of Mines. Mineral Trade Notes. Dia
mond, Angola. V. 68, No. 12, December 1971, 
pp. 11-12. 

• Journal of Mines, Metals & Fuels (India). 
Notes and News, Emerald Mine in Western Aus
tralia. V. 19, No. 12, December 1971, p. 372. 

1o The Evening Star, Washington, D.C. $168,000 
Opal Found. V. ll9, No. 190, July 9, 1971, p. 
D6. 

u Holz P. Other African Countries. Botswana. 
Canadian Mining J., v. 93, No. 3, March 1972, 
p. 71. 

"World Mining. De Beers Orapa Diamond 
Mine Starts Production in June 1971. V. 6, No. 
13, December 1970, p. 50. 

"Industrial Minerals (London). No. 46, July 
1971, p. 45. 

"Bureau of Mines. Mineral Trade Notes. Gem 
Stones, Burma. V. 68, No. 6, June 1971, p. 5. 

15 Jewelers' Circular-Keystone. BrieRy. V. 142, 
No. 3, December 1971, p. 74. 

,. Staff, Modern Asia: Hong Kong. Gem Coun
try. V. 5, No. 8, October 1971, pp. 24-27. Cey
lon Government Gazette, No. 14, 989/8, Dec. 23, 
1971, pp. liA-16A. 

"Staff, World Mining. Diamond Mining in 
India Today. V. 24, No. 6, June 1971, pp. 34-35. 

18 Journal of Mines, Metals & Fuels (India). 
Import of African Diamonds. V. 19, No. l, Janu
ary 1971, p. 25. 

1• Bureau of Mines. Mineral Trade Notes. Ivory 
Coast. V. 68, No. 8, August 1971, p. II. 

"'Mining Annual Review. Malagasy. June 1971, 

p. J~~reau of Mines. Mineral Trade Notes. Mal
agasy Republic. V. 68, No.7, July 1971, p. 17. 



Table 3.-Diamond (natural): World production by country 1 

(Thousand carats) 

1969 1970 1971 v 
Country 

Gem Industrial Total Gem Industrial Total Gem Industrial Total 

Africa: Angola ___________________________________________________ '1,516 '506 2,022 1,797 599 2,396 • 1,625 • 542 • 2,167 
Botswana ________________________________ .... ______________ NA NA NA 54 490 544 87 785 '872 Central African Republic ___________________________________ '348 '187 535 '313 '169 482 304 163 467 
Ghana. __________________________________ -_-·------------ 239 2,152 2,391 255 2,295 2,550 256 2,306 2,562 
Guinea _______ .... _____ .. _____________________ .... _____________ 22 50 72 22 52 • 74 • 22 • 52 • 74 Ivory Coast ______________________________________________ 81 121 202 85 128 213 • 88 • 132 • 220 Lesotho • _________________________________________________ 5 25 30 4 13 17 1 6 7 Liberia ___________________________________________________ • 562 • 184 • 746 5 577 • 235 • 812 525 214 739 
Sierra Leone ______________________ ... _______________________ 736 1,253 1,989 723 1,232 1,955 715 1,220 1,935 

= 
South Africa: 

Premier ________________________________________ .. ..:. __ -- 631 1,891 2,522 623 1,867 2,490 • 652 • 1,955 • 2,607 
Other DeBeers Comp!lny '------------------------------ 2,457 2,010 4,467 2,615 2,140 4,755 2,267 1,855 • 4,122 
Other ________________________________________________ 524 350 874 520 347 867 181 121 • 302 

TotaL _______ -- ___ --------------------------------- 3,612 4,251 7,863 3,758 4,354 8,112 3,100 3,931 7,031 
South-West Africa, Territory of_ ____________________ ---- ____ 1,923 101 2,024 1,772 93 1,865 • 1,800 • 100 •1,900 
Tanzania _________________________________________________ 394 383 777 359 349 708 404 404 2 808 
Zaire (formerly Congo-Kinshasa) ________________________ - __ -

Other Areas: 
'1,802 '11,621 '13,423 1,649 12,438 14,087 • 1, 700 • 12,000 • 13,700 

Brazil e _____ ,.. ___ .. ________________________________________ 160 160 320 160 160 320 160 160 320 
Guyana ______________________________________ - ___ -------- 21 31 52 24 37 61 19 29 48 India ____________________________________________________ 

10 2 12 17 3 20 16 3 19 
Indonesia e ___________ ... ___________________________________ 14 6 20 14 6 20 14 6 20 
U.S.S.R.• _____________________________________________ ---- 1,500 6,000 7,500 1,600 6,250 7,850 1,800 7,000 8,800 
Venezuela. ___________________ .- ______ -------.------------ 118 76 194 129 371 500 • 130 • 370 • 500 

World totaL ____________________________________________ 13,063 27,109 40,172 13,312 29,274 42,586 12.766 29,423 42,189 

• Estimate. v Preliminary. 'Revised. NA Not available. 
' Total (gem plus industrial) diamond output of each country is "ctually reported except where indicated to be an estimate by footnote. In contrast, the detailed separate 

reporting of gem diamond and industrial diamond represents Bureau of Mines estimates in all cases except Angola (1969 only), Lesotho (all years), Liberia (1969 and 197~), 
Zaire (1969 only), and Venezuela (1969 and 1970), where sources give both total output and demil. The estimated distribution of the total in the case of a number of countries 
is conjectural, base\1 on unofficial information of varying reliability. 

2 Exports. 
' Official estimate by Government of Guinea. 
' Exports of diamond originating in Lesotho; excludes stones imported for cutting and subsequently reexported. 
' Exports for year ended August 31 of that stated. 
• Total non-alluvial output of Tr~>nsvaal, presumably includes a small share of total originating from non-De Beers-owned properties other than the Premier mine. 
7 All company output from the Republic of South Africa except for that from the Premier mine; excludes company output from the Territory of South-West Africa and 

from Botswana. 
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Nigeria.-The Government published 
Decree No. 55, Diamond Trading Decree 
1971, in the Official Gazette No. 64, V. 58, 
Dec. 31, 1971.22 The Federal Military Gov
ernment issued the decree which contained 
15 sections. Mining, selling, buying, im
porting, exporting, and cutting of diamond 
was to be licensed or authorized, and vio
lators subject to arrest, forfeitures, and 
penalties. 

Scotland.-A short paper described areas 
for collectors of minerals, precious stones, 
and semiprecious stones in Scotland.23 A 
location map of the country was included. 

Sierra Leone.-The third largest dia
mond ever found, 969.8 carats and valued 
at $11.7 million, was reported.24 Sierra 
Leone diamond production has a high 
ratio of gem diamond. The Government 
and the economy are tied to diamond pro
duction to a remarkable degree as trade 
data for the last three years showed. Dia
mond exports were about two-thirds of the 
country's exports in value and were the 
source of 15 to 20 percent of the Govern
ment's revenue. 

South Africa, Republic of.-Production 
of diamond decreased but value of sales 

increased. De Beers announced a 5 percent 
general increase in prices in terms of U.S. 
dollars on November 1, 1971; also, the 
South African exchange rate varied be
tween August and December 1971.25 

South West Africa.-Consolidated Dia
mond Mines of South-West Africa, Ltd. 
(CDM), a subsidiary of De Beers, closed 
the sea and foreshore operations in the 
areas leased to the Marine Diamond Cor
poration Ltd., a subsidiary of CDM.26 

Tanzania.-Diamond was the most im
portant mineral mined and exported. Dia
mond exports in 1971 were 808,000 carats. 
Gem zoisite (tanzanite) exports amounted 
to 79,000 carats and were 36 percent of the 
total value of exports of gem stones ex
cluding the value of diamond. Ruby, sap
phire, garnet, amethyst, and tourmaline 
were other gem stone types exported. 

Venezue1a.-A significant diamond dis
covery of gem quality on a 15,000 acre 
concession in the State of Bolivar was 
reported.27 Diamond production increased 
6 times in quantity and 4 times in value 
from 1965 to 1970 according to Govern
ment data in an article which also de
scribed mining methods and laws.2s 

TECHNOLOGY 

A detailed description of synthetic gem 
stones and other synthetic materials was 
published.29 Diamond imitations, their 
pretensions, and some trade names were 
also described.ao 

Personnel of the Hawaii Institute of Ma
rine Biology tested a miniature submarine 
at Makapuu Point, Oahu, in a series of 
dives to harvest precious coral of which 
the varieties included gold, pink, bamboo, 
gold bamboo, and black. The submersible 
was equipped with an arm and claw and a 
large basket.31 Union Carbide Corp.'s 
Crystal Products Department reported pro
duction of a giant synthetic white sap
phire, 28,000 carats, 3.5 inches in diameter 
and 8 inches long, the largest manufac
tured sapphire crystal on record, using the 
Czochralski process.a2 

The damage caused by mechanically pol
ishing sapphire and spinel wafers was min
imized by chemical polishing.aa Topaz \\"as 
described in terms of geometrical and 
electrostatic interactions.34 Tiny laser 
beams were used to burn out unsightly 
dark inclusions in diamond, a development 
for jewelers to be aware of.35 

22 Bureau of Mines. Mineral Trade Notes. Dia
mond, Nigeria. V. 69, No. 4, April 1972, pp. 
5-12. 

23 Adamson, G. F. S. The Gemstones of Scot
land. Mining and Minerals Engineering, v. 7, 
No. 6, June 1971, pp. 21-24. 

24 The Sunday Star, Washington, D.C. Third 
Largest Diamond Found on Conveyor in Mine 
Plant. V. 120, No. 107, Apr. 16, 1972, p. D7. 

25 Staff, Mining journal, (London). Diamond 
Sales Improve. V. 278, No. 7117, jan. 14, 1972, 
p. 33. 

"'Mining and Minerals Engineering (London). 
Marine Diamonds. V. 7, No. 6, june 1971, p. 25. 

27 The Wall Street journal. Fairway Explora
tions Ltd. Reports Making Significant Diamond 
Find. V. 178, No. 8, July 13, 1971, p. 33. 

28 Fairbairn, W.C. Diamonds in Venezuela. 
Mining Magazine, v. 125, No. 4, October 1971, 
pp. 349-353. 

211 Webster, R. A. Comprehensive Compendium 
on Modern Synthetic Gem Stones, Part I. Lapi
dary J., v. 25, No. I, April 1971, pp. 275-280; 
Part II, Lapidary J., v. 25, No. 2, May 1971, pp. 
304-317. 

3• Sarett, M. R. The Facts About Diamond Im
itations. Lapidary J. v. 25, No. 5, August 1971, 
pp. 714-715. 

31 Reported by Bureau of Mines State Liaison 
Officer for Hawaii. 

32 Iron Age. Gem of a Giant and Giant of a 
Gem, Techfront. V. 208, No. 15, Oct. 7, 1971, p. 
31. 

33 Reisman, A., M. Berkenblit, J. Cuomo, and 
S. A. Chan. The Chemical Polishing of Sapphire 
and MgAI Spinel. J. Electrochemical Soc., v. 118, 
No. 10, October 1971, pp. 1653-1657. 

34 Ribbe, P. H., and G. V. Gibbs. The Crystal 
Structure of Topaz and Its Relation to Physical 
Properties. The American Mineralogist, v. 56, 
January-February 1971, pp. 24-30. 

35 jewelers' Circular-Keystone. Something New 
to Look For in a Diamond. V. 61, No. 6, p. 114. 
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Gem Stones 

By Robert G. Clarke 1 

Although no formal gem stone mmmg 
industry exists in the United States, pro
duction in 1972 was estimated to be 
$2.7 million, an increase of 4% over the 
value of production in 1971. Individual 
collectors accounted for most of the quan-

tity and value. Members of clubs in all 
States collected mineral specimens and rock 
samples. A few deposits were operated for 
the production of rough material that was 
sold directly to wholesale or retail outlets 
and sometimes to jewelry manufacturers. 

DOMESTIC PRO-DUCTION 

Gem stone production was estimated to 
be $1,000 or more for each of 38 States. 
The following States accounted for 77% of 
the total production, in thousands: Ore
gon, $793; California, $215; Arizona, $168; 
Texas, $163; Washington, $163; Wyoming, 
$142; Colorado, $131; Montana, $120; Ne
vada, $110; and Idaho, $105. 

The State of Arkansas purchased the 
only diamond mine area in North America 
for development as a State park.2 The 
property amounted to 867 acres, including 
the 78-acre diamond-producing crater. The 
cost was $750,000. 

A find of semiprecious tourmaline was 
reported at the Vevel Pit on Plumbago 
Mountain, near Newry, Maine.3 High 
value estimates were made for the find be
cause of the large quantity of watermelon 
tourmalines, 3 inches in diameter, 4 to 5 
inches long, green on the outside and pink 
inside. 

The Ruggles mine, near Grafton, N.H., 
the oldest mica mine in the United States, 
was reopened to tourists and rock collec
tors on a fee basis.4 The mine was origi
nally opened in 1803 and was operated for 
the production of feldspar from 1932 to 
1959. About 150 minerals have been found 
at the Ruggles mine. The list, in addition 
to mica and feldspar, includes amethyst, 
beryl, rose and smoky quartz, aquamarine, 
garnet, gummite, autunite, and zircon. 

Tourists to the Mt. Washington Valley 
area of the White Mountain National For
est obtained collector's permits free of 
charge from the U.S. Forest Service Head-

quarters at Laconia, N.H.5 The permit al
lowed hobby collecting only and required 
restoring work areas. Minerals mentioned 
as collected included smoky quartz, ame
thyst, topaz, feldspar, mica, and other peg
matite minerals. 

Mines and minerals of the State of Vir
ginia were described in a four-part series.s 

A 10,000-pound boulder of jade was cut 
at the Majestic Jade Co., Riverton, Wyo.7 
The boulder was one of several removed 
by the company from its Verla-Irene oper
ations near Jeffrey City, Wyo. After cutting, 
the jade sold for an average of $10 per 
pound. 

Descriptions of field trips, events, and 
mineral and gem stone finds were reported 
throughout the year by Gems and Miner
als, Lapidary Journal, Mineralogical Rec
ord, and Rocks and Minerals. 

1 Physical scientist, Division of Nonmetallic 
Minerals. 

2 Arkansas Gazette (Little Rock, Ark.). Crater 
of Diamonds Land is Purchased by State. Mar. 
15, 1972, p. 17. 

a Shevis, A. $1 Million Value Newry Tourmaline 
Trove Is Found. Daily Kennebec Journal, Au
gusta, Maine, Nov. 18, 1972, pp. 1-2. 

4 Bohlin, V. Gems To Fall From the Sky. Her
ald Traveler and Boston Record American (Bos
ton, Mass.), Sept. 6, 1972, p. 22. 

5 Morrisey, C. There's Quartz in Them Thar 
Hills. New Hampshire Sunday News (Manchester, 
N.H.), Sept. 3, 1972, pp. 31, 37. 

6 Morrill P. Virginia Mines and Minerals. 
Rocks and Minerals. Part I; No. 393, v. 47, No. 
6, June 1972, pp. 363-371. Part II; Nos. 
394-395, v. 47, Nos. 7-8, July-August 1972, pp. 

· 435-444. Part III; No. 396, v. 47, No. 9, Sep
tember 1972, pp. 515-523. Part IV; No. 397, v. 
47, No. 10, October 1972, pp. 587-596. 

7 Star-Tribune (Casper, Wyo.). More To Come. 
Jan. 6, 1973. 
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CONSUMPTION 

Domestic gem stone output generally 
went to rock, mineral, and gem stone 
collections, objects of art, and jewelry. Ap· 
parent consumption of gem stones (domes-

tic production plus imports minus exports 
and reexports) increased to $423 million, 
compared with $311 million in 1971, be
cause of greater imports of diamond. 

PRICES 

During 1972, representative price ranges 
for first-quality, cut and polished, un
mounted gem diamond were 0.25 carat, 
$100 to $400; 0.5 carat, $300 to $1,000; 1 
carat, $700 to $3,500; 2 carats, $2,000 to 

$11.500; and 3 carats, $3,500 to $25,000. The 
median price for each range was 0.25 
carat, $200; 0.5 carat, $550; 1 carat, $1,675; 
2 carats, $4,500; and 3 carats, $9,000. 

FOREIGN TRADE 

Exports of all gem materials amounted 
to $184.9 million, and reexports, to $110.9 
million. Diamond was 93% of the value of 
exports and 92% of the value of reexports. 
U.S. exports of diamond in 1972, on which 
work was done prior to reexport, 
amounted to 371,381 carats valued at 
$172.3 million. Of this, diamond, rough or 
uncut, suitable for gem stones, not classi
fied by weight, was 345 carats valued at 
$18,975; cut but unset, not over 0.5 carat, 
was 63,780 carats valued at $11.5 million; 
and cut but unset, over 0.5 carat, was 
307,256 carats valued at $160.8 million. 

Reexports of diamond, on which no 
work was done, amounted to 1,430,244 car
ats valued at $101.9 million in categories 
as follows: Rough or uncut, suitable for 
gem stones, not classified by weight, 
1,335,606 carats valued at $79.0 million; 
cut but unset, not over 0.5 carat, 40,384 
carats valued at $7.7 million; cut but 
unset, over 0.5 carat, 54,254 carats valued 
at $15.2 million. 

The six leading recipients of diamond 
exports and reexports accounted for 94% 
of the carats and 86% of the value and 
were as follows: Israel, 609,121 carats val
ued at $41.0 million; Belgium, 435,075 car
ats valued at $28.5 million; Switzerland, 
203,209 carats valued at $37.7 million; 
Netherlands, 177,003 carats valued at $40.0 
million; Japan, 154,497 carats valued at 
$34.7 million; and Hong Kong, 112,124 car
ats valued at $71.1 million. 

Exports of all other gem materials 
amounted to $12.6 million. Of this total, 
pearls, natural and cultured, not set or 
strung, were valued at $0.2 million. Natu-

ral precious and semiprecious stones, unset, 
were valued at $9.7 million; synthetic or 
reconstructed stones, unset, were valued at 
$2.7 million. Reexports of all other gem 
materials amounted to $9.0 million. Reex
ports of pearls amounted to $0.3 million; 
of natural precious and semiprecious 
stones, unset, to $8.5 million; and of syn
thetic or reconstructed stones, unset, to 
$0.2 million. 

Imports of gem material increased 36% 
in value compared with that of 1971. Dia
mond accounted for 88% of the total 
value of gem stone imports. 

The four leading suppliers of diamond 
imports were as follows: United Kingdom, 
1,334,000 carats valued at $182-2 million; 
Belgium-Luxembourg, 1,275,000 carats val
ued at $158.1 million; Republic of South 
Africa, 980,000 carats valued at $108.3 mil
lion; and Israel, 890,000 carats valued at 
$103.4 million. 

Imports of emeralds increased 63% in 
quantity and 187% in value. Of 30 coun
tries supplying natural emeralds to the 
United States, India furnished 276,198 car
ats valued at $6.2 million; Brazil, 90,483 
carats valued at $1.5 million; and Colom
bia, 26,635 carats valued at $7.2 million. 
Also furnishing emeralds to the United 
States, but for which the country of origin 
was unknown, were Switzerland, 31,266 car
ats valued at $2.3 million; Hong Kong, 
52,905 carats valued at $1.4 million; 
United Kingdom, 31,634 carats valued at 
$1.2 million; and France, 4,979 carats val
ued at $1.0 million. These seven countries 
furnished 90% of the quantity (in carats) 
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and 94% of the value of total emerald im
ports. 

Imports of rubies and sapphires in
creased 61% and came from 31 countries. 
Seven countries accounted for 95% of the 
value of rubies and sapphires, as follows: 

Thailand, $7.3 million; Sri Lanka (Cey
lon) , $1.5 million; Switzerland, $1.0 mil
lion; India, $1.0 million; Hong Kong, $0.7 
million; France, $0.5 million; and United 
Kingdom, $0.5 million. 

Synthetic materials, gem stone quality, 

Table I.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carat. and thousand dollars) 

1971 1972 
Stones 

Quantity Value Quantity Value 

Diamonds: 
Rough or uncut______________________________________ 3,096 338,624 
Cut but unset________________________________________ 2,410 288,055 

Emeralds: Cut but unset__________________________________ 573 22,176 
Rubies and sapphires: Cut but unset________________________ NA 13,172 

2,742 254,575 
1,925 208,667 

351 7,731 
NA 8,206 

Marcasite•---------. _- ____ .. ------ _______ - _ __ __ __ _ _ __ _ __ _ NA 96 NA 1 
Pearls: 

NaturaL __ --- ____________ ------_____________________ NA 571 NA 364 
Cultured.___________________________________________ NA 7, 615 NA 6,895 
Imitation____________________________________________ NA 3, 707 NA 5,013 

Other precious and semiprecious stones: 
Rough and uncut_____________________________________ NA 6,210 NA 3,532 
Cut but unset. ... ______________________________ .c ___ _ NA 17,238 NA 13,456 
Other, n.s.p.f._______________________________________ NA 1,107 NA 734 
Synthetic: 

Cut but unset ___________________________ number__ 16,957 10,571 
Other___________________________________________ NA 165 

11,040 9,492 
NA 137 

Imitation gem stone•--------------------------------- NA 6,829 NA 7,180 
-------------------------

TotaL ________ ---_---------------------.---------- NA 525,983 NA 716,136 

NA Not available. 

Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), 
by country 

(Thousand carat. and thousand dollars) 

1970 1971 1972 

Rough or Cut but Rough or Cut but Rough or Cut but 
Country uncut unset uncut unset uncut unset 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity tity 

Belgium-
Luxembourg 64 6,572 863 103,705 88 9' 092 1, 036 113,626 64 10 '706 1,211 147,392 BraziL _______ 31 1,184 1 80 3 129 2 232 (1) 26 3 321 

Canada ______ 2 462 1 60 1 69 1 82 
Central 

African 
Republic ___ 165 5,826 208 6, 785 207 6,587 

France _______ 4 195 27 2,550 21 634 31 2,514 33 1,564 23 1,895 
Germany, 

West. _____ 2 117 4 516 121 2 210 (1) 31 3 324 
Guyana ______ 26 1,074 (1) 19 49 (1) 19 2 96 (1) 6 
India ________ 40 3,475 80 6,429 186 16,507 
IsraeL _______ 52 6, 723 604 61,753 47 3,425 671 69,569 38 5,120 852 98,816 Japan ________ (1) 20 (1) 18 (1) 33 2 203 1 129 
Liberia _______ 6 1,893 17 3, 797 (1) 66 3 1,611 (1) 67 
Netherlands __ 28 7,886 13 1,899 31 6,190 20 2,440 37 10,948 15 2,266 
Sierra Leone __ 6 814 281 14,331 4 527 164 15,593 3 324 
South Africa, 

Republic of. 593 54,571 26 6,868 904 83,389 25 6,388 953 100,059 27 8,286 
Switzerland ___ 4 354 1 262 16 3,149 11 1,156 47 2,269 8 1,188 
u.s.s.R ______ 44 6,826 24 3,324 35 5,802 
United 

Kingdom ... 1,432 140,243 6 970 947 118,913 12 1,366 1,302 178,659 32 3,586 
Venezuela_ _ _ _ 223 6 , 333 177 4,283 244 5,118 
Other. _______ 6 711 6 918 (1) 255 4 529 2 237 10 1,564 

TotaL.2,633 234,164 1,642 190,733 2, 742 254,575 1,925 208,667 3,096 338,624 2,410 288,055 

1 Less than ~ unit. 
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cut but not set, and including others, 
amounted to $10.7 million in imports. 
From West Germany, the value of synthet
ics was $3.8 million; from Switzerland, $1.5 
million; from France, $1.0 million; from 
Japan, $0.9 million; and from Austria, $0.8 
million. 

Marcasites, cut, not set, and suitable for 
jewelry were imported from two countries. 
From France, the value of marcasites was 
$77,000, and from Israel, $19,000. 

Precious and semiprecious stones, rough 
and uncut, amounted to $6.2 million in 
imports. Three countries accounted for 
75% of the value as follows: Colombia, 
$2.7 million; Brazil, $1.0 million; and Aus
tralia, $0.9 million. 

Precious and semiprecious stones, cut 
but not set, amounted to $17.2 million in 
imports. Six countries accounted for 86% 
of the value as follows: Hong Kong, $7.8 
million; Brazil, $2.2 million; Australia, $2.2 
million; West Germany, $1.3 million; 

Japan, $0.9 million; and Taiwan, $0.5 mil
lion. 

Natural pearls and parts imported from 
India were valued at $0.4 million. Other 
leading suppliers of natural pearls and the 
value of imports were as follows: France, 
$57,500; Hong Kong, $35,500; and Japan, 
$29,000. Imports of cultured pearls from 
Japan were valued at $7.3 million. Cul
tured pearls were also imported from 
Hong Kong valued at $112,600; from 
Burma, $89,000; and from Switzerland, 
$67,600. 

Four countries accounted for nearly 
100% of the value of imports of imitation 
pearls, as follows: Japan, $3.0 million; 
Hong Kong, $0.5 million; Taiwan, $0.2 
million; and Spain, $0.04 million. 

Of 18 countries supplying imitation gem 
stones to the United States, five countries 
accounted for 97% by value, as follows: 
Austria, $3.2 million; West Germany, $1.9 
million; Czechoslovakia, $0.8 million; Japan, 
$0.4 million; and Hong Kong, $0.3 million. 

WORLD REVIEW 

Angola.-The consortium composed of 
Companhia de Diamantes de Angola 
(45%) , De Beers ·Consolidated Mines, Ltd. 
(45%), and the Angolan Government 
(10%) reported the finding of two promis
ing and extensive kimberlite deposits in its· 
concession area.s No announcement of sig
nificant finds during the past year was 
made by the smaller companies. 

Australia.-Australian production of natu
ral sapphire was the world's largest in 
1970.9 Recovery of alluvial sapphires were 
mainly from Swanbrook Creek near Inver
ell and from Frazer Creek near Glen 
Innes, both in New South Wales. Domin
ion Mining, Ltd. commissioned a new 
$600,000 sapphire washing plant, claimed 
to be the world's largest. The sapphires 
ranged from colorless to dark blue, blue 
green, green, yellow, and blue yellow. A 
large portion of the marketable gems 
weighed more than 1 carat each, and some 
weighed as much as 40 carats. 

Botswana.-The Orapa diamond mine, 
which became fully operational in June 
1972, was the only producer of diamonds. 
It was estimated that 85% of the diamond 
production by weight was industrial dia
mond, and that 50% of the value was gem 
stone. About 8,540 tons per day were 

mined from the open pit. Little addi
tional cost would be involved to expand 
processing by 50% should the market de
mand warrant the increase.10 

Brazil.-Minera9io Tejucana S.A. contin
ued to be the largest diamond mining op
eration. The company operated two 
electric bucket dredges (12- and 9-cubic
foot buckets) on the Jequitinhonha River 
54 miles north of Diamantina, Minas Ger
ais. The company also operated a suction 
dredge to remove barren sand ahead of 
the bucket dredges. Early in 1972, a large 
aquamarine weighing 65 kilograms was 
found near Ihla Grande, Municipio o[ 
Itaobim, Minas Gerais, and was the largest 
found in Minas Gerais since 1947. 

Burma.-Burma's Eighth Annual Gem, 
Jade, and Pearl Emporium closed March 5, 
1972, with reported sales of US$2.3 mil
lion, a 12% decrease from the previous 
year's record sales.u Jade was the biggest 

8 Bureau of Mines. Diamond: Angola. Mineral 
Trade Notes, v. 69, No. 10, October 1972, p. 3. 

9 World Mining. Mechanization Boosts Austra
lian Sapphire Output. V. 26, No. I, January 
1973, p. 55. 

10 Bureau of Mines. Diamond: Botswana. Min
eral Trade Notes, v. 69, No. 9, September 1972, 
p. 3. 

11 Bureau of Mines. Gem Stones: Burma. Min
eral Trade Notes, v. 69, No. 6, June 1972, p. 10. 
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seller, accounting for US$1.7 million in 
sales. Several Burmese press accounts com· 
mented unfavorably on the status of the 
gem industry and suggested that a better 
system should be found. A ruby deposit 
was reported 60 miles northwest of Mo· 
gong, Kachin State.12 

Guyana.-M & V Diamond Mines was 
incorporated in Canada under a Dominion 
charter with the objective of mining dia· 
monds in Guyana.1s The company quali
fied in Guyana on December 31, 1971. The 
company obtained five diamond locatioru 
covering a combined length of 5.5 miles on 
th Potaro and Kopinang Rivers in the 
Mazaruni Mining District, the main dia
mond area of Guyana. 

India.-Ail diamond production in 1972 
was from the Panna District, Madhya Pra· 
desh. Diamond mining operations were 
controlled and supervised by the Govern· 
ment of India-owned National Mineral De· 
velopment Corporation (NMDC) in col· 
laboration with the State Government of 
Madhya Pradesh. About 82% of the pro· 
duction was gem quality. NMDC imported 
mine-run diamond from African sources 
for cutting, polishing, and reexport, which 
in 1971 amounted to US$28 million as 
imports and US$42 million as exports. 

Ivory Coast.-Diamond production was 
the only output of the mining industry in 
Ivory Coast since the stoppage of man· 
ganese ore mining in 1970.14 Societe Anony· 
me de Recherches et d'Exploitation 
Minieres en Cote d'Ivoire (SAREMCI) 
produced 250,367 carats in 1971 and aimed 
for a similar production in 1972. Societe 
Diamantifere de Cote d'Ivoire (SO· 
DIAMCI) stopped activities at Sassandra 
and at Seguela. On the other hand, the 
Waston Co. put into operation in January 
1971 a processing plant that produced 
65,382 carats in 1971 and for which the 
objective in 1972 was 72,000 carats. 

Lesotho.-London and Rhodesian Min· 
ing and Land Co. (Lonrho) ceased pros· 
pecting operations at Kao in Butha Buthe 
district that it had begun in 1969 in a 
search for diamond.1s Rio Tinto-Zinc 
Corp. (RTZ) pulled out of Letseng-la· 
Terai in the Mokhotlong district after 
more than 3 years of prospecting and Sap!· 
piing. Lonrho spent approximately $1.25 
million and RTZ about $3.75 million on 
their respective operations. Newmont Min· 
ing Corp., which began prospecting at Kao 

in 1971, has spent $1.9 million on its oper
ation. 

Sierra Leone.-The "Star of Sierra 
Leone," a 969-carat diamond, third largest 
ever found in the world, was sold to Harry 
Winston, Inc., of New York for more than 
900,000 pounds sterling or over $2 million. 
The sale of "The Star of Sierra Leone" 
contributed greatly to the profits of the 
National Diamond Mining Co. (DIM
INCO) . DIMINCO is 51% owned by the 
Government.16 Diamond sales represented 
more than 60% of all Sierra Leone official 
exports in 1971. The importance of the 
diamond mining industry to the economy 
resulted in further prospecting for kimber
lite sources by DIMINCO to offset proj
ected decreases in production from alluvial 
areas. 

South Africa, Republic of.-The Repub
lic of South Africa and the Territory of 
South-West Africa combined are credited 
with over 40% of the gem-quality diamond 
output of the world in the period 1966 to 
1971.17 The De Beers group of mines, open 
pit, underground, and coastal, accounted 
for over 90% of the combined output of 
the two countries. De Beers developed a 
long-term mining plan for its mines under 
which part of the operations will be on 
standby to stretch out the lives of all the 
mines. Also, preference can be given to the 
sizes of diamond stones in demand by 
opening mines that satisfy the demand and 
by closing those that do not meet the de
mand. 

United Kingdom.-A comprehensive list 
of sites in England was published for 
collectors of gem stones and ornamental 
rocks.1s General locations for 18 mineral 
and rock types were shown on an accom
panying map. 

U.S.S.R.-V-0 Almazjuvelirexport, the 

12 World Mining. Burma. Jadeite and Precious 
Stones. V. 26, No. 1, January 1973, p. 38. 

13 Northern Miner (Toronto). Form New Com
pany To Mine Diamonds In South America. V. 
57, No. 51, Mar. 9, 1972, p. 15. 

14 Ivory Coast Bureau of Mines and Geology. 
Translations on Africa, No. 1242. Joint Publica
tions Research Service, No. 57754, Dec. 12, 1972, 
pp. 16-20. 

15 Bureau of Mines. Diamond: Lesotho. Mineral 
Trade Notes, v. 70, No. 3, March 1973, pp. 3-4. 

16 Meisler, S. Diamond Digging in Sierra Leone 
is Dirty Business. The Denver Post, Sept. 28, 
1972, p. 47. 

17 Engineering and Mining Journal. Diamonds: 
One of South Africa's Best Friends. V. 173, No. 
11, November 1972, pp. 184-185. 

IS Adamson, G. L. S. Gems and Decorative 
Stones in England. Mine 8: Quarry (London), v. 
2, No. 1, January 1973, pp. 35-37. 
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U.S.S.R. foreign trade organization special· 
izing in diamond and jewelry exporting, 
exhibited amber products and diamonds at 
Unimart 1972, the Annual International 
Trade Fair, at Seattle, Wash.19 Represent· 
atives of U.S.S.R. claimed that tile produc· 

tion of diamond from Siberia equals that 
of the Republic of South Africa in quan
tity and quality. It was also claimed that 
the Kaliningrad amber fields are the larg
est in the world and constitute more than 
two-thirds of the world's amber reserve. 

Table 3.-Diamond (natural): World production by country 1 

(Thousand carats) 

1970 1971 1972 p 
Country 

Gem Indus- Total Gem Indus- Total Gem Indus- Total 
trial trial trial 

Africa: 
1,797 599 2,396 1,810 603 2,413 1,171 391 1,562 

•47 •417 '464 82 740 822 360 2,043 2,403 
Angola ............. . 
Botswana ....... _ .. . 
Central African 

313 169 482 288 149 437 346 178 524 
255 2,295 2,550 256 2,306 2,562 266 2,393 2,659 

Republic ......... . 
Ghana ............. . 
Guinea e ____________ _ 22 52 '74 22 52 74 25 55 80 
Ivory Coast ........ . 85 128 213 130 196 326 131 199 •330 
Lesotho •------------ 4 13 17 1 6 7 1 8 9 
Liberia ......... ----- • 577 • 235 • 812 4 532 •277 •809 532 278 • 810 

723 1,232 1,955 715 1,220 1,935 609 1,038 1,647 Sierra Leone •--------
======~==~======~==~======~==~~ 

South Africa, Repub-
lic of: 

Premier mine ___ _ 
Other De Beers 

Company •----Other __________ _ 

623 

2,615 
520 

1,867 2,490 

2,140 4,755 
347 867 

609 1,828 2,437 613 1,841 2,454 

3,931 2,291 1,874 4,165 
663 466 310 776 

2,162 1,769 
398 265 

--------------------------------------------TotaL _______ _ 
South-West Africa, 

Territory oL _____ _ 
Tanzania ___________ _ 

7,031 3,370 4,025 7,395 

1,648 1,516 80 1,596 
837 365 365 •730 

3,758 4,354 8,112 3,169 3,862 

1,772 93 1,866 1,566 82 
359 349 708 419 418 Zaire _______________ _ 

Other areas: 
1,649 12,438 14,087 1,250 11,270 12,520 980 12,380 13,360 

Brazil •-------- ------ '150 '150 •300 '150 '150 '300 155 155 310 
Guyana _______ ._----
India •• ___ -_--------

48 20 29 49 
19 17 3 20 

24 37 61 19 29 
17 3 20 16 3 

Indonesia e _________ _ 14 6 20 12 3 15 12 3 15 
U.S.S.R.•------- ----- 1,600 6,250 7,860 1,800 7,000 8,800 1,850 7,350 9,200 
Venezuela. ___ " __ ---- '131 '378 '509 114 385 499 141 316 466 

World totaL ______ 13,297 29,198 42,496 12,351 28,761 41,102 11,867 31,288 43,155 

• Estimate. P Preliminary. 'Revised. 
' Total (gem plus industrial) diamond output of each country is actually reported except where indicated to 

be an estimate by footnote. In contrast, the detailed separate reporting of gem diamond and industrial diamond 
represents Bureau of Mines estimates in the case of all countries except Lesotho (all years), Liberia (1970 and 
1971) and Venezuela (all years), where sources give both total output and detail. The estimated distribution 
of total output between gem and industrial diamond is conjectural in the case of a number of countries, based 
on unofficial information of varying reliability. 

' Official estimate by Government of Guinea. 
' Exports of diamond originating in Lesotho; excludes stones imported for cutting and subsequently 

reexported. 
4 Exports for year ended August 31 of that stated. 
• Exports. 
• All company output from the Republic of South Africa except for that from the Premier mines; also ex

cludes company output from the Territory of South-West Africa and from Botswana. 

TECHNOLOGY 

A description of a technique to pan for 
diamond was published.2o By a modifica· 
tion of the method used to pan for placer 
gold, it is possible to find diamond sped· 
mens in the United States. The specific 
gravity of gold is 19.3 in the pure state 
and may decrease to 15.0 with impurities. 
The specific gravity of diamond is 3.52. 
Hence, the difference between diamond 

and quartz or common sand, specific grav
ity of 2. 7, indicates the care to be exer
cised in the panning operation for dia
mond. The technique was used by the 

19 Barnett, C. Soviet Diamonds Mined in Siberia 
Dazzle Onlookers at Trade Fair. J. of Commerce, 
v. 313, No. 22, 762, Aug. 15, 1972, p. 3. 

20 Joque, M. S. Prospecting for Diamonds. Lap· 
idary J., v. 26, No. 10, January 1973, pp. 
1501-1507. 
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author at localities in California. In addi
tion, to these finds, Frank Fischer, an en
trepreneur now of Lake Hamilton, Ark., 
applied his knowledge of diamond identi
fication that he gained from 10 years expt!" 
rience in the diamond fields of Minas Ger
ais, Brazil, to sites south of Murfreesboro, 
Ark. Mr. Fischer reported diamond finds at 
several locations. He believed that the lack 
of familiarity with diamond by most 
collectors explains the dearth of diamond 
finds in the United States. 

The quality of synthetic crystals was im
proved by application of computer controls 
to the growth process.21 The syste)Il was 
developed for producing the rare-earth 
garnet (gadolinium gallium garnet or 
GGG) and can be adapted to growing 
other kinds of crystals. 

At least 15 lasers were in use by dia
mond cutters around the world in New 
York, Antwerp, Israel, and India to in-

crease the value of diamond gem stones by 
100% or more.22 

A yearlong scientific study of the pat
ented 144-facet diamond cut showed that 
the new cut had an average brilliance 
32.2% higher than that of the conven
tional 58-facet cut.23 

The most valuable gem stone of the 
feldspars is moonstone. A complete descrip
tion of the chemical and physical require
ments for forming moonstone was pre
sented in an article that also described 
means for proper identification.2-! 

21 American Metal Market. Crystals of Gadoli
nium Produced at Bell Labs. V. 79, No. 176, 
Sept. 26, 1972, p. 11. 

22 Ward, A. Pique Diamonds, Treated By Las
ers On The Increase In World Markets. jewelers" 
Circular-Keystone, v. 142, No. 6, March 1972, pp. 
98--100. 

23 Jewelers' Circular-Keystone. 144-facet dia
monds more brilliant: Zeiss. V. 143, No. 3, De
cember 1972, p. 109. 

24 Rieman, H. M. Moonstone. Lapidary J., v. 
25, No. II, February 1972, pp. 1560-1564. 





Gem Stones 

By Robert G. Clarke 1 

The production value of gem stones and 
mineral specimens in the United States 
during 1973 was estimated to be $2.7 mil
lion, essentially equal to the value of pro
duction in 1972. Amateur collectors pro
vided most of the material. A few small 

companies operated deposits for turquoise, 
opal, jade, emerald, and sapphire. These 
small companies sold mostly to wholesale 
or retail outlets and sometimes to jewelry 
manufacturers. 

DOMESTIC PRODUCTION 

Gem stone production was estimated to 
be $1,000 or more for each of 38 States. 
The following States accounted for 76% of 
the total production, in thousands: Ore
gon, $700; California, $220; Arizona, $170; 
Texas, $163; Washington, $160; .Montana, 
$150; Wyoming, $142; Nevada, $140; Colo
rado, $131; and Idaho, $ll0. 

The Yogo mine near Utica, Mont_ was 
reopened by a new firm controlled by Sap
phire International Corp.2 The operation 
was described as employing 40 miners on 
two shifts, and daily ore production was 
100 to 150 tons yielding 3,000 to 5,000 car
ats per day of a mix of good gem stones, 
imperfect stones, and chips. The above
ground washing plant operated about 6 
months of the year, depending on the 
weather. Underground operations contin
ued year-round. The sapphires from Yogo 
Gulch are a consistent corn-flower blue 
and are brilliant under artificial light. 

Pala Properties, International, continued 
to work the Stewart Lithia mine and the 
Tourmaline Queen mine in the Pala dis
trict, San Diego County, Calif.a Good 
pockets of tourmaline matrix exhibiting 
deep rose coloring with green caps were 
uncovered in the Tourmaline Queen. 
Large tourmaline crystals, 2 inches in di
ameter and 4!)4 inches long, were accompa
nied by quartz crystals 4 inches in diame
ter and 61;2 inches long. The company also 
worked the White Queen mine where 
morganite was produced on an intermit
tent schedule and also planned to reopen 

the Pala Chief, Esmeralda, and the Hima
laya mines.\ 

Benitoite, one of the rarest gem stones, 
was produced from an open-cut mine in 
San Benito County, Cali£.4 The locality is 
near the headwaters of 'the San Benito 
River, about 25 miles north of Coalinga. 
Benitoite has a fire and dispersion very 
close to that of diamond; however, it has a 
hardness of 6.5 or less on the Mobs' scale. 

Seashell and rock coUectors at Miami 
Beach, Fla., found a large new source of 
material for their hobby.5 A dredging 
project to deepen the shipping channel at 
the Port of Miami yielded about 400,000 
tons of mixed material that contained a 
high percentage of coral and clam shells. 
The dredgings were put in numerous piles 
at the southern end of Miami Beach. An 
abundance of the coral and of the clam 
shells were in filled with yellow calcite crys
tals caused by fossilization. A mollusk pa
leontologist at tile Rosenstiel School of 
Marine and Atmospheric Science, Univer
sity of Miami, estimated the fossils to have 
a range in age from 100,000 to 1 million 
years. 

1 Physical Scientist, Division of Nonmetallic 
Minerals-Mineral Supply. 

• The Mining Record of Denver, Colorado. 
Yogo Mine in Montana is Reopened. V. 84, No. 
34. Aug. 22, 1973, p. 2. 

• California Geology. Mining Activity in Cali
fornia, July 1972-July 1973. V. 26, No. 12, De
cember 1973, p. 294. 

4 Schiffman, W. Mine Produces Rarest of Gems. 
San Jose Mercury-News, July 22, 1973, p. 12. 

5 Gems and Minerals. Good News for Florida 
Rockhounds. No. 430, July 1973, pp. 40-41. 
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Touchstones were collected from gravel 
beds of the Coosa River system near We
tumpka, Ala., in Elmore County.s Touch
stone, which has been used since ancient 
times by jewelers and goldsmiths, can give 
a precision of about I part in 100 in esti
mating the gold content of a gold-silver or 
gold-copper alloy. The stones from the 
Coosa River are also called tarbaby agates. 
The touchstone from the Coosa River is a 
deep velvet black variety of jasper and can 
be polished to a strikingly beautiful gem 
stone. 

Two gem-quality diamonds, 2 to 2Y2 car
ats in weight, were reportedly found at the 
Crater of Diamonds State Park at Mur
freesboro, Ark. Mr. J. Cannon, Superin
tendent of the Park, commented that the 
stones were of beautiful gem quality. Find
ers are keepers at the Park, and hence the 
value of the stones was unknown until the 
finders report appraisals. 

Descriptions of field trips, events, and 
mineral and gem stone finds were reported 
regularly in the following publications: 
Gems and Minerals, Lapidary Journal, Min
eralogical Record, and Rocks and Miner
als. 

Domestic Gem Stone Producers.-The 
Department of the Interior has received 
many inquiries regarding producers of gem 
stones. In response to these inquiries, the 
Bureau of Mines started an annual canvass 
in 1973. Quantity and value data were 
withheld to maintain confidentiality of the 
producers who responded to the canvass. 
The following lists producers by principal 
gem stone reported: 

Emerald.-Big Crabtree mine, Mitchell 
County, N.C., operated by. PBH Emerald 

Co., P.O. Box 163, Little Switzerland, N.C. 
28749. 

Jade.-Stewart mine, Kobuk Village, 
Alaska, operated by Stewart Jewel Jade 
Co., 531 4th Ave., Anchorage, Alaska 99501. 

Opal.-Royal Peacock mine, Humboldt 
County, Nev., operated by Harry W. Wil
son, Denio, Nev. 89404. 

Spencer Opal mine, Clark County, 
Idaho, operated by Mark L. Stetler, 1862 
Ranier Street, Idaho Falls, Idaho 83401. 
Mostly operated on a daily fee digging 
basis for amateurs. 

Sapphire.-Chaussee Sapphire mine, 
Granite County, Mont., operated by Chaus
see Sapphire Corp., P.O. Box 706, Philips
burg, Mont. 59858. 

Sapphire Village mine (Yogo Gulch), 
Judith Basin County, Mont., operated by 
Sapphire International Corp., Utica, Mont. 
59452. 

Turquoise.-Blue Eye mine, Lander 
County, Nev. operated by Elmer F. Schroe
der, Roderick Corp., Box 6, Crescent Val
ley, Nev. 89821. 

Blue Jay mine, Esmeralda County, Nev., 
operated by M. C. Winfield, P.O. Box 813, 
Tonopah, Nev. 89049. 

June #1 mine, Lander County, Nev., 
operated by W. H. Coplen, Box 301, Sells, 
Ariz. 85634. 

Pinto Valley Turquoise Operation, Gila 
County, Ariz., operated by L. W. Hardy 
Co., Inc., 3809 E. Hwy. 66, Kingman, Ariz. 
86401. 

Tina Gem mine, Lander County, Nev., 
operated by R. G. Bonner, Box 948, Fal
lon, Nev. 89406. 

Variscite.-Brown Claims, Esmeralda 
County, Nev., operated by C. R. Barbe, 
Box 187, Mina, Nev. 89422. 

CONSUMPTION 

Domestic gem stone output generally 
went to rock, mineral, and gem stone 
collections, objects of art, and jewelry. Ap
parent consumption of gem stones (domes-

tic production plus imports, minus exports 
and reexports) was $423 million, equal to 
that of 1972. 

PRICES 

Prices of all gem stones increased during 
1973. Price ranges in February 1973 for 
first-quality, cut and polished, unmounted 
gem diamond were as follows: 0.25 carat, 
$100 to $425; 0.5 carat, $300 to $1,000; 1 

carat, $700 to $3,800; 2 carats, $2,300 to 
$12,000; and 3 carats, $4,100 to $25,000. 
The median price for each range in Feb-

6 Mayo, R. Tarbaby Agate. Rocks and Miner
als, v. 48, No. I, January 1973, pp. 63-64. 
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ruary was 0.25 carat, $225; 0.5 carat, $550; 
1 carat, $1,750; 2 carats, $4,750; and 3 car
ats, $9,500. A similar determination of 
price ranges in June 1973 was 0.25 carat, 
$100 to $450; 0.5 carat, $300 to $1,195; 1 
carat, $800 to $5,000; 2 carats, $2,200 to 
$20,000; and 3 carats, 1$4,500 to $35,000. 

The median price for each range in June 
was 0.25 carat, $250; 0.5 carat, $595; 1 
carat, $2,000; 2 carats, $4,950; 3 carats 
$11,950. Price data were not ascertained in 
the latter part of 1973 because of instabil
ity and conflict in international political 
affairs. 

FOREIGN TRADE 

Exports of all gem materials amounted 
to $333.1 million, and reexports to $186.8 
million. Diamond comprised 94% of the 
value of exports and 93% of the value of 
reexports. U.S. exports of diamond in 1973, 
on which work was done prior to ship
ment, amounted to 259,119 carats valued at 
$314.2 million. Of this, diamond cut but 
unset, suitable for gem stones, not over 0.5 
carat, was 44,714 carats valued at $16.7 
million; and cut but unset, over 0.5 carat, 
was 214,405 carats valued at $297.5 million. 

Reexports of diamond; on which no 
work was done, amounted to 1,467,234 car
ats valued at $173.9 million in categories 
as follows: Rough or uncut, suitable for 
gem stones, not classified by weight, 
1,389,340 carats valued at $128.3 million; 
cut but unset, not over 0.5 carat, 35,579 
carats valued at $9.0 million; cut but 
unset, over 0.5 carat, 42,315 carats valued 
at $36.6 million. 

The six leading recipients of diamond 
exports accounted for 92% of the carats 
and 93% of the value and were as follows: 
Hong Kong, 69,071 carats valued at $97.2 
million; Switzerland, 59,126 carats valued 
at $52.3 million; Japan, 53,592 carats val
ued at $51.7 million; the Netherlands, 
30,037 carats valued at $53.9 million; Bel
gium, 19,878 carats valued at $30.8 million; 
and Israel, 7,395 carats valued at $6.3 mil
lion. The six leading recipients of dia
mond reexports accounted for 94% of the 
carats and 92% of the value and were as 
follows: Israel, 636,497 carats valued at 
$70.2 million; Belgium, 403,108 carats val
ued at $30.7 million; the Netherlands, 
194,101 carats valued at $30.4 million; 
Switzerland, 124,715 carats valued at $19.3 
million; Japan, 15,874 carats valued at $5.8 
million; and Hong Kong, 9,075 carats val
ued at $2.8 million. 

Exports of all other gem materials 
amounted to $19.0 million. Of this total, 
pearls, natural and cultured, not set or 
strung, were valued at $0.5 million. Natu-

ral precious and semiprecious stones, unset, 
were valued at $16.2 million; and synthetic 
or reconstructed stones, unset, were valued 
at $2.3 million. Reexports of all other gem 
materials amounted to $12.9 million. Reex
ports of pearls amounted to $0.8 million; 
of natural precious and semiprecious 
stones, unset, to $11.6 million; and of syn
thetic or reconstructed stones, unset, to 
$0.5 million. 

Imports of gem material from 85 coun
tries and territories increased 31% in value 
compared with that of 1972. Diamond ac
counted for 86% of the total value of gem 
material imports. 

Most of the rough and uncut diamond 
imports were from seven countries, which 
accounted for 98% of this category as fol
lows: the United Kingdom, 978,553 carats, 
$225.8 million; Sierra Leone, 747,000 carats, 
$78.9 million; Republic of South Africa, 
426,881. carats, $83.7 million; Venezuela, 
296,271 carats, $9.8 million; Central Afri
can Republic, 190,833 carats, $7.7 million; 
Belgium-Luxembourg, 68,056 carats, $16.8 
million; and the Netherlands, 55,255 carats, 
$22.2 million. Of the imports of diamond, 
cut and unset, not over 0.5 carat, 89% was 
supplied by the following eight countries: 
Belgium-Luxembourg, 1,016,871 carats, 
$131.4 million; Israel, 774,090 carats, $106.6 
million; India, 211,061 carats, $22.8 mil
lion; the U.S.S.R., 27,435 carats, $5.2 mil
lion; France, 23,485 carats, $2.4 million; 
the United Kingdom, 18,511 carats, $1.9 
million; the Netherlands 15,158 carats, $1.7 
million; the Republic of South Africa, 
13,656 carats, $3.9 million. For diamond, 
cut and unset, over 0.5 carat, 99% came 
from the following seven countries: Bel
gium-Luxembourg, 142,001 carats, $45.8 
million; Israel, 77,944 carats, $21.6 million; 
the Republic of South Africa, 10,070 car
ats, $8.9 million; the Netherlands, 2,832 
carats, .$2.4 million; India, 2,148 carats, 
$0.3 million; the U.S.S.R., 1,882 carats, $0.7 
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million; and the United Kingdom, 1,683 
carats, $0.5 million. 

Imports of emeralds increased 31% in 
quantity and 47% in value. Of 28 coun· 
tries supplying natural emeralds to the 
United States, 10 countries accounted for 
97% of the quantity as follows: India, 
412,179 carats, $6.7 million; Brazil, 148,399 
carats, $1.2 million; Colombia, 47,524 car
ats, $15.2 million; Hong Kong, 34,196 car
ats, $1.0 million; Switzerland, 27,840 carats, 
$2.9 million; the United Kingdom, 22,651 
carats, $2.3 million; Israel, 13,771 carats, 
$0.6 million; the Netherlands, 9,652 carats, 
$0.1 million; West Germany, 9,419 carats, 
$0.2 million; and Belgium·Luxembourg, 
3,47·8 carats, $0.2 million. 

Imports of rubies and sapphires in
creased 47% and came from 30 countries. 
Eight countries accounted for 90% of the 
value of rubies and sapphires as follows: 
Thailand, Sll.7 million; Hong Kong, $2.5 
million; India, $1.4 million; Switzerland, 
$0.7 million; the United Kingdom, $0.6 
million; France, $0.3 million, and Israel, 
$0.2 million. 

Natural pearls and parts imported from 
India were valued at $260,000. Other lead
ing suppliers of natural pearls and the 
value of imports were as follows: Italy, 
$33,100; Japan, $28,600; Hong Kong, 
$18,500; Switzerland, $10,500; Burma, 
$8,300; and Taiwan, $5,300. Imports of cul
tured pearls from Japan were valued at 
$8.4 million. Cultured pearls, also im-

ported from Hong Kong were valued at 
$231,000; from Burma, $348,000; from 
Switzerland, $101,000; from France, $38,000; 
from Thailand, $22,000; from Italy, 
$19,000; from West Germany, $8,000; and 
from India, $8,000. 

The imports of imitation pearls de
creased two-thirds. Imports from Japan 
valued at $1.1 million comprised 85% of 
the total. Other countries from which imi
tation pearls were imported included: 
Spain, $78,000; Taiwan, $27,000; Australia, 
$7,000; Hong Kong, $5,000; the Republic 
of Korea, $4,000; and West Germany, 
$1,000. Smaller values also came from 
France, Switzerland, and Portugal. 

Of 17 countries supplying imitation gem 
stones to the United States, 6 countries ac
counted for 78% by value, as follows: Aus
tria, $4.0 million; West Germany, $2.8 mil
lion; Czechoslovakia, $0.8 million; 
Switzerland, $0.5 million; Japan, $0.3 mil
lion; and Denmark, $0.1 million. 

Synthetic materials, gem-stone quality, 
cut but not set, and others, decreased 
about 3% in value. From West Germany, 
the value of synthetics was $4.8 million; 
from Switzerland, $1.2 million; from 
Japan, $1.0 million; from France, $0.8 mil
lion; from Taiwa,n, $0.7 million; from Is
rael, $0.5 million; from Hong Kong, $0.4 
million; from Belgium-Luxembourg, $0.3 
million; and from Austria, $0.2 million. 
These nine countries accounted for 98% of 
synthetic gem imports. 

Table I.-U.S. imports for consumption of precious and semiprecious gem stones 

(Thousand carats and thousand dollars) 

1972 1973 
Stones 

Quantity Value Quantity Value 

Diamonds: 
12,821 1460,198 

2,360 360,892 
Rough or uncut_ ____________________________________ _ 
Cut but unset_ ______________________________________ _ 

3,096 338,624 
2,410 288,055 

749 32,600 
NA 19,336 
NA 28 

Emeralds: Cut but unset_ ________________________________ _ 
Rubies and sapphires: Cut but unset_ ______________________ _ 
Marcasites _____ _________________________________________ _ 

573 22,176 
NA 13,172 
NA 96 

Pearls: Natural. ___________________________________________ _ NA 571 NA 368 
NA 9,232 
NA 1,257 

Cultured ___________________________________________ _ 
Imitation ___________________________________________ _ 

NA 7,615 
NA 3,707 

NA 5,859 
NA 25,043 
NA 1,532 

Other precious and semiprecious stones: 
Rough and uncut_ ___________________________________ _ 
Cut but unset_ ______________________________________ _ 
Other n.s.p.L _______________________________________ _ 

NA 6,210 
NA 17,238 
NA 1,107 

16,365 10,066 
NA 341 

Synthetic: 
Cut but unset_ __________________________ number __ 
Other __________________________________________ _ 

16,957 10,571 
NA 165 

Imitation gem stones ________________________________ _ NA 6,829 NA 10,906 
------------------------TotaL ___________________________________________ _ NA 716,136 NA 937,658 

NA Not available. 
1 Adjusted by the Bureau of Mines. 



Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by country 
(Thousand carats and thousand dollars) 

1971 1972 1973 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Belgium-Luxembourg ____________ 88 9,092 1,036 113,626 64 10,706 1,211 147,392 68 16,836 1,159 177,222 BraziL _________________________ 3 129 2 232 (!) 26 3 321 (I) 6 2 409 Canada _ _______________________ 1 69 
207 6,587 

1 82 1 276 1 91 Central African Republic _________ 208 6,786 
iii 2,514 

191 7,668 
France_------------------------ 21 634 33 1,564 za 1,895 6 169 24 2,44i Germany, West_ ________________ 1 121 2 210 (!) 31 3 324 1 301 1 94 Guyana ________________________ 1 49 (I) 19 2 96 (!) 6 (I) 37 (!) 3 
India ___________ - ____ - ___ ----- _ 80 6,429 186 16,507 (!) 21 213 23,099 IsraeL _________________________ 47 3,425 671 69,569 38 5,120 852 98,316 34 7,838 852 128,204 

Li~!ri;~~= = = :::::::::::::::::::: 
(!) 33 2 203 1 129 1 36 2 286 

17 3,797 (!) 66 3 1,611 (!) 67 7 5,192 (!) 406 
Netherlands ____________ --- __ --_ 31 6,190 20 2,440 37 10,948 15 2,266 55 22,209 18 4,143 
Sierra Leone _____ --------------- 281 14,331 4 527 164 15,593 3 324 '747 '78,919 (!) 40 
South Africa, Republic of_ ________ 904 83,389 25 6,388 953 100,059 27 8,286 427 83,707 24 12,833 Switzerland _____________________ 16 3,149 11 1,156 47 2,269 8 1,188 1 181 5 1,429 u.s.s.R ________________________ 

947 n8,9iii 
24 3,324 

1,302 
35 5,802 

979 
30 5,931 United Kingdom ________________ 12 1,366 178,659 32 3,586 225,802 20 2,415 Venezuela ______________________ 177 4,283 -.. 244 5,118 

iii 1,564 
296 9,839 (I) 12 

Other_------ ________ ----------_ (!) 255 529 2 237 7 1,161 9 1,834 
TotaL ___________________ 2,742 254,575 1,925 208,667 3,096 338,624 2,410 288,055 '2,821 2460,198 2,360 360,892 

1 Less than Yz unit. 
2 Adjusted by the Bureau of Mines. 
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Marcasites, cut but not set, and suitable 
for jewelry were imported from four coun
tries: Israel, $23,125; Switzerland, $3,644; 
Hong Kong, $850; and the United King
dom, $450. 

Precious and semiprecious stones, rough 
and uncut, amounted to $5.9 million in 
value of imports. Seven ·countries ac
counted for 92% of the value as follows: 
Colombia, $2.4 million; Brazil, $1.3 mil
lion; Australia, $0.8 million; the United 
Kingdom, $0.3 million; the Republic of 
South Africa, $0.3 million; Mozambique, 
$0.2 million; and Hong Kong, $0.1 million. 

Precious and semiprecious stones, cut 
but not set, amounted to $25.0 million. 
Eleven countries accounted for 94% of the 

value as follows: Hong Kong, $9.4 million; 
Australia, $3.4 million; Brazil, $3.1 million; 
West Germany, $1.9 million; Iran, $1.4 
million; Taiwan, $1.4 million; Japan, $1.0 
million; Sri Lanka, $0.5 million; Mexico, 
$0.5 million; India, $0.5 million; and 
Switzerland, $0.5 million. 

Coral and cameos, cut but not set, were 
imported from Italy, $1.2 million; from 
Japan, $0.5 million; and from Taiwan, $0.3 
million. Minor quantities of coral and ca
meos were also imported from the United 
Kingdom, France, West Germany, Switzer
land, Israel, Singapore, the Philippine Re
public, Hong Kong, the People's Republic 
of China, Australia, and Egypt. 

WORLD REVIEW 

Angola.-Companhia de Diamantes de 
Angola (DIAMANG) , the only diamond 
producer, reported an increase in export 
value in 1972 of 4% to $63.4 million 
owing to an increase in the percentage of 
gem stones produced.7 The quantity of 
diamond exported in 1972 decreased 6% to 
2.2 million carats. All diamond exports go 
to metropolitan Portugal. The Consorcio 
de Diamantes de Angloa, the consortium 
of DIAMANG and De Beers interests that 
inherited all but 50,000 square kilometers 
of DIAMANG's former concession area, 
continued active exploration. A number of 
promising kimberlite deposits were found, 
but no plans were made for immediate ex
ploitation. 

Australia.-Large deposits of high-qual
ity nephrite jade were discovered near 
Cowell, a town in the east coast of Eyre 
Peninsula, about 125 miles northwest of 
Adelaide, South Australia.s A newly 
formed company, Jade Australia Proprie
tary Ltd., Adelaide, was reported to have 
extensive proven reserves. 

According to Australian sources, its 300 
sapphire mines produce sapphires valued 
at $15 million and account for 80% of the 
world volume of sapphire and 50% of the 
world sapphire value.9 

Botswana.-Development of a second 
large diamond mine is expected.10 The 
Government of Botswana and De Beers 
Botswana Mining Co., discussed develop
ment of the DK 1 kimberlite pipe 25 miles 
southeast of the existing Orapa mine, 
which currently produces 2.4 million carats 

worth about $30 million per year. The 
mine at DK 1 could be operating within 
18 months after agreements are reached. 

Burma.-Burma's Ninth Annual Gem, 
Jade, and Pearl Emporium was held Feb
ruary 19-24, 1973. Jade sold amounted to 
$4,307,000; gems, to $281,000; and pearls, 
to $1,247,000. The total amounted to 
$5,835,000, a record high. The increase was 
due primarily to rising world prices of 
jade rather than an increase in the quan
tity of jade, or gems, or pearls. Attendance 
was by 12 countries, 151 ·firms, and 219 
persons. Hong Kong buyers took 119 lots 
of jade out of the 156 lots sold. The Peo
ple's Republic of China delegation bought 
27 lots of jade, and Japanese buyers 
bought 9 lots. One bidder from the United 
States bought one lot of jade. Neither 
gems nor pearls were bought by U.S. bid
ders. Motivated by the success of the 
Ninth Emporium, the Government held a 
special emporium in August 1973 for jade 
and pearls, omitting gem stones. At the 
special emporium, jade sales amounted to 
$5.3 million. Hong Kong dealers monopo
lized the buying of jade, accounting for 72 
lots of the 81 sold. Burmese authorities as
sert that reserves of jadeite are adequate 

1 U.S. Bureau of Mines. Angola. Mineral Trade 
Notes, v. 70, No. 8, August 1973, pp. 8-9. 

• Stone, J. Massive Jade Discovery in South 
Australia. Calif. Min. J., v. 42, No. II, July 
1973, p. 24. 

• Jewelers' Circular-Keystone. Briefly. Australia 
Becomes a Major Source of Sapphires. V. 64, No. 
3, December 1973, p. 97. 

•• Engineering and Mining Journal. In Africa. 
Botswana. V. 174, No. 12, December 1973, p. 
127. 
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and that prospects are good for locating 
additional deposits. 

Canada.-Pacific Jade Industries, opera
tors of all nephrite jade mines near Ogden 
Mountain, British Columbia, reported 1972 
jade sales of nearly $200,000, over half of 
which was sold to the People's Republic of 
China.u Exports to other countries in
cluded West Germany, Hong Kong, Singa
pore, and Japan. The most precious jade 
is generally apple-green in color, translu
cent, free of flaws, and free of color varia
tions. Variations in color can be almost 
white or black and all shades of green in 
between. The value of jade sold ranged 
from $1 to $30 per pound, averaging about 
$3.30 per pound. In addition to selling 
crude jade, Pacific Industries also marketed 
finished pieces ranging from inkstands and 
paper weights to works of art. 

Central African Republic.-Cominco, 
Ltd., a Canadian company and Diamond 
Distributors, Inc., of New York formed a 
new company, Societe Centraficaine d' Ex
ploitation Diamantifere, to conduct dia
mond mining and exploration in the Cen
tral African Republic.12 Cominco, which 
has the majority interest, will manage the 
new company and provide technical direc
tion; Diamond Distributors, Inc., will be 
responsible for marketing. In the Central 
African Republic, 60% of the amount of 

diamond recovered is from the Upper 
Sangha (Carnot, Berberati, and Nola re
gions) ; the remainder is from the north
ern (Bamingui-Bangoran) and eastern 
(Haute-Kotte) areas.t3 About 45,000 work
ers were employed in 1973 to gather dia
mond from alluvial deposits. 

Colombia.-The Government-owned em
erald mines at Muzo, Coscuez, and Peiia 
Blanca were closed in July 1973 and the 
operations landfilled to conserve the un
mined emeralds. The emerald mine areas 
were placed under Colombian Army con
trol. Negotiations were underway between 
the Ministry of Mines and private opera
tors to arrange the reopening of the mines. 
The amount of security to be exercised by 
the Army to protect the operations was an 
important item. The export of emet·alds 
accounted for more than half of the value 
of mineral exports from Colombia up to 
the time of the mine closures. 

Israel.-The growth in the imports and 
exports of gem stones, particularly dia
mond, has been explosive. The main rea
sons have been the continual turmoil in 
exchange rates, and worldwide inflation. 
People are actively seeking a reliable item 
of value and a hedge against inflation. 
Gem stones, most of all diamond, fill the 
need. The following tabulation indicates 
the growth pattern: 14 

Year 
Net imports of rough 

gem diamond 
Net exports of polished 

diamond 

Carats Value Carats Value 

1970.-----------------------------------
1971.-----------------------------------
1972.-----------------------------------
1973.-----------------------------------

3,624,027 $154,361,873 
5,292,715 224,065,256 
6,176,605 316,059,884 
6 '587' 698 448' 020 '973 

1' 501,265 
1,874,685 
2,296,829 
2,445,092 

$202 '040 '738 
265,269' 576 
385' 691 '783 
556,754,004 

The value of diamond exports to the 
United States increased 78% from $74 mil
lion in 1971 to $132 million in 1973; how
ever, the share of the exports to the 
United State& decreased from 28% in 1971 
to 24% in 1973. After the United States, 
Japan, Hong Kong, the Netherlands, Switz· 
erland, Belgium, and West Germany, in 
that order, were the major recipients of 
diamond exports for 1971 through 1973. In 
September 1973, diamond enterprises num
bered 649 and the employees numbered 
9,857. 

Lesotho.-As part of a continuing effort 
by the Lesotho National Development Corp. 
(LNDC) to revive commercial interest in 

diamond mining, De Beers Consolidated 

Mines, Ltd., was granted permission to 
conduct a 6-month evaluation of the Let
seng-la-Terai diamond pipe in the Mok
hotlong District.ts This site was aban
doned by Rio Tinto Zinc Corp. in 1972, 

11 Fish, R. H. East and West Meet at B. C. 
Jade Mine. Northern Miner, v. 59, No. 37, Nov. 
~!). 1973, p. 44. 

12 Northern Miner (Toronto). Cominco to 
Mine Diamonds in Central African Republic. V. 
59, No. 37, Nov. 29, 1973, p. 32. 

" Translations on Africa. Central African Re
public. 1972 Mining Statistics Show Diamond 
Production Recovering. JPRS July 23, 1973. No. 
1340. p. I. 

" Israel, State of. Annual Report for the Year 
1973. Ministry of Commerce & Industry, Diamond 
Department, February 1974, 27 pp. 

,. U.S. Bureau of Mines. Diamond: Lesotho. 
Mineral Trade Notes, v. 70, No. 9, September 
1973, p. 5. 
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and Newmont Mining Corp. cancelled a 
similar effort earlier this year at Kao in 
the Butha Buthe District. However, subse
quent evaluations made of the stones in 
those areas have shown the diamond to be 
of higher value than originally appraised. 

Sierra Leone.~Diamond exports contin
ued to be the main source of revenue for 
Sierra Leone for 1972 and 1973. World 
prices which began ris1ng in 1972 were 
still rising in 1973. The National Diamond 
Mining Corp. (DIMINCO) increased its 
work force to recover as much diamond as 
possible from its alluvial deposits. Dia
mond production was not tied to long
term price contracts as were other miner
als, therefore revenue to the Government 
of Sierra Leone increased as diamond 
prices increased. 

Table 3.-Diamond (natural): 

Sri Lanka.-The State Gem Corp., a 
Government-owned company, introduced 
an incentive program to encourage market
ing of privately held gem materials. The 
incentive program was so successful that 
receipts to the Government increased more 
than twentyfold for the period January
July 1973 compared with those of the 
similar period in 1972. Many lovely gem 
stones are produced in Sri Lanka, but 
worldwide high prices applied at the 
source by the State Gem Corp. discouraged 
buyers from the United States.16 

South Africa, Republic of.-The Central 
Selling Organization reported 1973 dia
mond sales of $1,290 million, an increase 

16 Pough, F. H. Ceylon: Island of Gems. Jewel
ers' Circular-Keystone, v. 144, No. 5, February 
1974, pp. 77-79. 

World production, by country 1 

(Thousand carats) 

1971 1972 1973 p 
Country 

Gem Indus- Total Gem Indus- Total Gem Indus- Total 
trial trial trial 

Africa: Angola. _____________ 1,810 60l3 2,413 1,616 539 2,155 1,594 531 2,125 
Botswana ___________ 82 740 822 360 2,043 2,403 362 2,054 2,416 
Central African 

Republic. _____ --._ •304 '164 '468 346 178 524 251 129 380 Ghana. _____________ 256 2,306 2,562 266 2,393 2,659 232 2,085 2,317 Guinea e _____________ 22 52 74 25 55 80 25 55 80 
Ivory Coast. ________ 130 196 326 134 200 334 120 180 300 
Lesotho'------------ 1 6 7 1 8 9 1 9 •10 
Liberis ______________ I 532 '277 '809 '414 I 350 I 764 450 370 • 820 
Sierra Leone _________ '778 '1,168 '1,946 720 1,080 1,800 '670 '1,000 •• 1,670 

South Africa, Republic 
of: 

Premier mine ____ 609 
Other de Beers 

1,828 2,437 613 1,841 2,454 625 1,876 2,501 

Co.'---------- 2,162 1,769 3,931 2,289 1,872 4,161 2,368 1,938 4,306 
Other ___________ 398 265 663 468 312 780 455 303 758 

TotaL ________ 
South West Africa, 

3,169 3,862 7,031 3,370 4,025 7,395 3,448 4,117 7,565 

Territory of. _______ 1,566 82 1,648 1,516 80 1,596 1,520 80 1,600 
Tanzania ____________ 419 418 837 • 326 '325 • 651 290 290 '580 
Zaire ________________ '1,274 '11,469 '12, 743 

Other areas: 
1,339 12,051 13,390 1,294 11,646 12,940 

Brazil'-------------- 150 150 300 155 155 310 160 160 320 
Guyana. ____________ 19 29 48 20 29 49 21 31 '52 India. ______________ 16 3 19 17 3 20 18 3 21 
Indonesia e __________ 12 3 15 12 3 15 12 3 15 
U.S.S.R.•--- _________ 1,800 7,000 8,800 1,850 7,350 9,200 1,900 7,600 9,500 
Venezuela ___________ 114 385 499 141 315 456 241 537 778 

World totaL _______ , 12,454 '28,913 •41,367 12,628 31,182 43,810 12,609 30,880 43,489 

e Estimate. P Preliminary. r Revised. 
1 Total (gem plus industrial) diamond output for each country is actually reported except where indicated 

to be an estimate by footnote. In contrast, the detailed separate reporting of gem diamond and industrial dia-
mond represents Bureau of Mines estimates in the case of all countries except Lesotho (1971 and 1972), Liberia 
(1971 and 1972), and Venezuela (1971 and 1972), where sources give both total output and detail. The esti-
mated distribution of total output between gem and industrial diamond is conjectural in the case of a number 
of countries, based on unofficial information of varying reliability. 

2 Exports of diamond originating in Lesotho; excludes stones imported for cutting and subsequently 
reexported. 

' Exports for year ending August 31 of that stated. 
• Exports. 
5 All company output from the Republic of South Africa except for that from the Premier mine; also excludes 

company output from the Territory of South West Africa and from Botswana. 
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of 40% over those of 1972. No breakdown 
of quantity of gem stones or value of gem 
stones versus the quantity and value of in
dustrial stones was given. De Beers sus
pended operations at some mines in favor 
of operations at other mines to adjust pro· 
duction to meet demand.17 Consumer de
mand worldwide in 1973 was mostly for 
l.O carat stones and resulted in a surplus 
of small stones weighing less than y.:t carat. 
A marketing program was developed for 
use of smaller stones to accentuate other 
gem stones in jewelry settings. 

Zaire.-On November 30, 1973, the Gov
ernment of Zaire announced that compa
nies formerly operated by a Belgian group, 
FORMINIERE, would be taken over 
100%. Included in this group was the dia
mond mine of the Societe Miniere de Bak
wanga (MIBA) located at Mbuji Mayi, 
East Kasai Region. The MIBA mine pro
duces over 12 million carats of diamond 
annually, nearly all industrial diamond, 
and is a major foreign exchange earner for 
Zaire. MIBA employed about 4,000 workers 
in East Kasai in 1973. 

TECHNOLOGY 

The Diamond Grading Laboratory, Lon
don, England, developed a method for pos
itive identification of individual diamond 
gems.1s The method utilizes the range of 
color in diamond, approximately 1,000 
hues, and the characteristics of flaws and 
inclusions commonly found in all diamond. 
A full "fingerprint" dossier, including a 
color photograph, was recommended for 
all stones l carat and over, for an approxi
mate cost of $75 each. 

Another utilization of diamond charac
teristics was developed for identifying the 
source, or area in the world, from which a 
diamond came. The De Beers Diamond 
Research Center, Johannesburg, Republic 
of South Africa, compiled a set of 150,000 
physical observations of diamond from var
ious parts of the world for use in estab
lishing the identifying traits.19 

Geologists have believed that high pres
sures and temperatures were necessary for 
the growth of diamond. Laboratory efforts 
using high pressure and temperatures were 
proven successful, first by General Electric 
Co. research workers and subsequently by 
many others. However, a review of all 
available data disclosed that other condi
tions may foster the growth of diamond.2o 
Information gained from patent literature 
and from laboratory experiments was used 
to present a new theory on the growth of 
both natural and synthetic diamond. Ac
cording to the ·theory, the essential re
quirement is a set of conditions that will 
provide a source of individual carbon 
atoms that exist in excited states. This 
theory attempts to explain why diamond is 
not present in the lower regions of kim
berlite pipes, and why some kimberlite 
pipes have no diamond present. Although 

high pressure and high temperature used 
by the earlier experimenters provided a set 
of conditions that presented carbon atoms 
in an excited state, the passage of an elec
tric current in the presence of catalytic 
contaminants was needed to complete the 
transformation to diamond. 

Nephrite jade has a hardness of 6\12 on 
the Mohs' scale and jadeite jade has a 
hardness of 7. However, the hardness is 
not an indication of the toughness, or the 
resistance to breakage. In addition to the 
two jades, a number of minerals were 
measured for relative toughness even 
though no widely accepted scale exists.21 
For comparison, carbonado diamond was 
found to be the toughest mineral. Of all 
other natural minerals, nephrite jade 
measured highest in resistance to breakage, 
and jadeite was ranked next, a sequence 
which is the reverse of their accepted rela
tive hardness. In fact, the two jades ex
ceeded most commercially available ceram
ics. Only ultrahigh strength, hot-pressed 
oxides and nitrides used for cutting tools 
and turbine vanes exceeded the two jades 
in toughness. 

The most attractive of current imita
tion diamonds is a well-made doublet 

''Forbes. De Beers. V. ll2, No. 2, July 15, 
1973, pp. 62-64. 

1• Black, s. Diamond: Position Secure As Queen 
of the Gems. The Financial Times, London. No. 
25,968, Feb. 7, 1973, pp. 18-19. 

"De Beers Consolidated Mines Limited. 1973 
Annual Report. P. 23. 

20 Wilson, W. D. On the Growth of Diamond, 
Part !-A-Modern Theory. Lapidary J., v. 27, 
No. 6, September 1973, pp. 982-984. On the 
Growth of Diamond, Part II-Growth of Dia
mond at Low Pressure. Lapidary J., v. 27, No. 
7, October 1973, pp. 1096-1098. 

"'Bradt, R. C., J. ·v. Biggers, and R. C. 
Newnham. The Toughness of Jade. Am. Mineral
ogist, v. 58, Nos. 7-8, July-August 1973, pp. 
727-732. 
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which combines the virtues of two 
synthetics.22 A sapphire crown provides 
durability to the exposed area, and a 
strontium titanate pavillion provides fire 
and brilliance. The juncture may be at the 
girdle or it may be just below the girdle. 
The plastic cement used to join the crown 
and pavillion is resistant to almost any
thing likely to be encountered except 
steam cleaning_ 

All phases of faceting require equipment 
to be properly prepared and also require a 
skillful artisan. The proper procedure for 
dopping gems for .fa.cet cutting was de
scribed for a variety of minerals.2a 

The term "cameo" applies particularly 
to a stone, shell, glass or other hard sub
stance upon which a design has been 
carved. A comparison was made of meth-

ods used to carve antique cameos and cur
rent methods are thoroughly illustrated by 
examples in color photography.:24 

Pierre Gilson, one of the leading produc
ers of synthetic emeralds, submitted a 
3.5-carat synthetic black opal to the Gem
ological lnsti tute of America for 
examination.25 The specimen was de
scribed as "absolutely beautiful." The rep
resentatives of Gilson claimed that stones 
as large as 20 carats may be available in 
the future. 

22 Pough, F. H. The Simulated Diamond Story. 
Jewelers' Circular-Keystone, v. 163, No. 10, July 
1973, pp. 146, 162-170. 

23 Grieger, J. Faceting Know-How. Grieger J., v. 
I, No. 2, May 1973, pp. I, II. 

24 Williams, J. D. Cameos. Miner. Digest, v. 2, 
2d. Quarter, 1973, pp. 42-51. 

25 Jewelers' Circular-Keystone. Gilson's New 
Triumph. V. 144, No. 2, November 1973, p. 91. 



Gem Stones 

Robert G. Clarke 1 

The production value of gem stones and 
mineral specimens in the United States 
during 1974 was estimated to be $4.6 mil
iion, an increase of 70% over that of 1973. 
Most of the value was contributed by the 
few companies which operated deposits for 
emerald, jade, opal, sapphire, and tur-

quoise. Amateur collectors were important 
even though their total contribution was 
surpassed by the commercial operators. 
The commercial operators sold mainly to 
wholesale or retail outlets and occasionally 
to jewelry manufacturers. 

DOMESTIC PRODUCTION 

Gem stone production was estimated to 
be $1,000 or more for each of 39 States. 
The following States accounted for 70% 
of the total production value in thou
sands: Arizona, $1,500; Oregon, $500; 
Montana, $400; Nevada, $400; California, 
$220; and New Mexico, $200. 

Gem stones are considered as one of the 
reliable items of value sought by people as 
a hedge against inflation. Added to this 
demand, the recent tremendous increase in 
American Indian jewelry has stimulated 
the turquoise mining industry to new rec
ords in value of output. 

The Fairburn agate received its name 
from the town in which it was found first, 
Fairburn, S. Dak. Fairburns are beautiful 
agates noted for many fine lines in the 
pattern and brilliant natural colors. Be
cause of the sharp contrasts of red, white, 
yellow, and black bands, they are often 
considered the world's most beautiful 
agates. Good ones sell for $5 to $100 per 
pound. Two articles described the collect
ing areas.' 

Cape May "diamonds" are little quartz 
pebbles washed onto New Jersey beaches." 
These are sold in most Cape May souvenir 
shops. In addition to beachcombing for 
the "diamond" quartz pebbles, collectors 
also gather pebbles of citrine, rose quartz, 
amethyst, smoky quartz, unakite, jasper, 

basanite, ilmenite, zircon, and various fos
sils of shellfish. 

Several good quality diamonds, up to 2 
carats in weight, were found at the Crater 
of Diamonds State Park in Arkansas, ac
cording to reports from park authorities. 

Some of the world's finest sparkling 
quartz crystals are found in northern and 
western Arkansas where the collecting lo
calities are numbered by the dozens! Ama
teurs are permitted to collect at the com
mercial mine described. The record clear 
crystal from the operation measured 57 
inches in length and 37 inches in width. 

, Descriptions of field trips, events, and 
mineral and gem stone finds were reported 
regularly in the following publications: 
Gems and Minerals, Lapidary Journal, 
Mineralogical Record, and Rocks and Min
erals. 

The quantity and value of emerald, 
jade, sapphire and tourmaline produced 

1 Physical scientist, Division of Nonmetallic Min
erals. 

2 Linde, M. Collecting Fairburn Agates. Gems 
and Minerals, No. 439, May 1974, pp. 22-23. 

Josiassen, S. Rockhound Paradise. Gems and 
Minerals, No. 439, May 1974, p. 23. 

0 Thomas, C. A. Bonus Trips in the Cape May, 
New Jersey Area. Gems and Minerals, No. 445, pp. 
2&--29. 

'Broughton, P. L. Rock Crystal Clusters From 
Coleman Crystal Mine Near Hot Springs, Arkansas. 
Lapidary Journal, v. 28, No. 4, July 1974, pp. 724-
728. 
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domestically were withheld to maintain 
confidentiality. About 9 tons of rough opal 
was produced and was valued at $68,000. 
The production of turquoise of all grades 
and qualities was nearly 160 tons valued 
at $2.0 million. Producers of gem stones in 
the United States, by principal gem stone 
reported, were as follows: 

Emerald.-Big Crabtree mine, Mitchell 
County, N.C., operated by PBH Emerald 
Co., P.O. Box 163, Little Switzerland, 
N.C. 28749. 

Jade.-Stewart Jewel Jade mine, Kobuk 
Village, Alaska, operated by Stewart Jewel 
Jade Co., 531 4th Ave., Anchorage, Alaska 
99501. 

Opal.-Jeppesen and Wilson mine, Clark 
County, Idaho, operated by· Jeppesen, 
Wilson, and others, Rt. 2, Box 162, Idaho 
Falls, Idaho 83401. Operated on a daily 
fee-digging basis for amateur collectors. 

Lorrie Lee mine, Humboldt County, 
Nev., operated by Charles L. Eddy, 10799 
Sherman Grove, Sunland, Calif. 91040. 

Royal Peacock mine, Humboldt County, 
Nev., operated by Harry W. Wilson, Denio, 
Nev. 89404. 

Spencer Opal mine, Clark County, 
Idaho, operated by Mark L. Stetler, 1862 
Ranier St., Idaho Falls, Idaho 83401. 
Operated on a daily fee-digging basis for 
amateur collectors. 

Sapphire.-Chaussee Sapphire mine, Gran
ite County, Mont., operated by Chaussee 
Sapphire Corp., P.O. Box 706, Philipsburg, 
Mont. 59858. Also sold unscreened material 
to tourists during the summer months. 

Sapphire Village mine (Yogo Gulch), 

Judith Basin County, Mont., operated by 
Sapphire International Corp., Box 30, 
Utica, Mont. 59452. 

Tourmaline.-Plumbago Gem mine, Ox
ford County, Maine, operated by Plum
bago Mining Corp., P.O. Box 366, Con
gress Street, Rumford, Maine 04276. 

Turquoise.-Aurora mine, Lander County, 
Nev., operated by Carico Lake Mining Co., 
P.O. Box 3426, Albuquerque, New Mexico 
87110. 

Blue Jim mine, Lander County, Nev., 
operated by James Elquist, Box 255, Battle 
Mountain, Nev. 89820. 

Cortez Canyon mine, Lander County, 
Nev., operated by Nevada King Turquoise 
Co., P.O. Box 21, Searchlight, Nev. 89046. 

Duval mine, Mohave County, Ariz., 
turquoise operations by L. W, Hardy Co., 
Inc., 3809 E. Highway 66, Kingman, Ariz. 
86401. 

Pinto Valley mine, Gila County, Ariz., 
operated by L. W. Hardy Co., Inc., 3809 
E. Highway 66, Kingman, Ariz. 86401. 

Red Mountain Turquoise mine, Lander 
County, Nev., operated by Donald B. 
Potts, Box 629, Tonopah, Nev. 89049. 

Shoshone mine, Lander County, Nev., 
operated by Lombardo Turquoise Milling 
and Mining Co., Box 148, Austin, Nev. 
89310. 

Tina Gem mine, Lander County, Nev., 
operated by Richard G. Bonner, Box 948, 
Fallon, Nev. 89406. 

Villa Grove Turquoise mine, Saguache 
County, Colo., operated by Clayton C. 
Musick, Box 101, Villa Grove, Colo. 
81155. 

CONSUMPTION 

Domestic gem stone output went to 
amateur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption of gem 

stones (domestic production plus imports, 
minus exports and reexports) was $401 
million, about 5% less than that of 1973. 

PRICES 

Typical costs to a retail jeweler for a 
2-week period in December 1974 for rep
resentative gem stones, based on a survey 
of dealers in all parts of the United States, 

were as follows: 5 

5 Jewelers' Circular-Keystone. JC-K's Colored 
Stone Price Index. V. 145, No. 5, February 1975, 
p. 51. 
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Carat 
Gem stone weight 

Median price 
per carat 

Price range 
per carat 

Amethyst -------------------------------------- 10 $12 $8-$20 
60-200 

200-1,500 
600-5,000 

4-20 

Aquamarine ----------------------------------- 8 95 
300 

1,000 
6.50 

1,100 
275 
200 

Black opal ------------------------------------- 3 
Cat's-eye --------------------------------------- 10 
Citrine ---------------------------------~------ 10 
Emerald --------------------------------------- 1 500-7,000 

150-400 
80-1,000 

25-60 
350-15,000 

250-2,200 
200-500 

20-75 
35-100 

Green garnet ----------------------------------- 1 
Man's sky blue star ---------------------~~----- 10 
Peridot ------------------------------~--------- 15 40 

800 
500 
220 

Ruby ------------------------------------------ 2 
Sapphire --------------------------------------- 2 
Tanzanite -------------------------------------- 5 
Tourmaline ------------------------------------ 10 35 

80 White/opal fiery ------------------------------- 5 

· Turquoise prices, wholesale, per pound, 
Kingman, Ariz., were as follows: 

Kingman 

Natural turquoise 
Low- Medium
grade grade 

High
grade 

mine _ $80 $100-125 $200~250 
Castle 

Dome 
mine _ 80 100-125 150-200 
Treated, cutting-grade turquoise 

Grade 1-Biue -------------- $60 
Grade 1-Blue Green -------- 40 
Grade 1-Green ------------- 30 

Treated, tumbled-polished turquoise 
Y4-inch =small; Y4-inch-~-inch = 

medium; ~-inch and up= large. The 
tumbled-polished turquoise is the same 
price regardless of size. 
Grade 1-Blue ---------
Grade 1-Blue Green ----
Grade 1-Green ---------

Stabilized turquoise 

$60-$80 
20-40 
20-40 

Grade 1 ------------------
Grade2 ------------------
Grade 3 -------------------

$100 
80 
60 

No survey was made of diamond prices. 
However, diamond price trends indicated 
that a 25% .increase occurred in the 
higher range and that the lower range 
was unchanged. 

FOREIGN TRADE 

Exports of all gem materials amounted 
to $3 20.7 million, and reexports to $165.3 
million. Diamond accounted Jor 95% of 
the value of exports and 92% of the value 
of reexports. Exports of diamond in total 
were 285,136 carats valued at $304.6 
million. Of this total, diamond cut but 
unset, suitable for gem stones, not over 
0.5 carat, was 50,340 carats valued at 
$18.1 million; and cut but unset, over 
0.5 carat, was 234,796 carats valued at 
$286.5 million. 

Reexports of diamond amounted ·to 
1,176,132 carats, valued at $151.8 million, 
in categories as follows: Rough or uncut, 
suitable for gem stones, not classified by 
weight, 1,059,089 carats valued at $92.7 
million; cut but unset, not over 0.5 carat, 
56,686 carats valued at $13.3 million; 
cut but unset, over 0.5 carat, 60,357 
carats, valued at $45.9 million. 

The seven leading recipients of diamond 

exports accounted for 92% of the carats 
and 95% of the value and were as follows: 
Hong J(ong, 80,627 carats valued at 
$87.8 million; Switzerland, 75,933 carats, 
at $63.9 million; the Netherlands, 36,107 
carats, at $58.2 million; Japan, 37,247. 
carats, at $30.6 million; Belgium, 20,170 
carats, at $28.6 million; West Germany, 
7,822 carats, $10.9 million; and France, 
4,968 carats, at $10.2 million. The six 
leading recipients of diamond reexports 
accounted for 93% of the carats and 
90% of the value and were as follows: 
Israel, 437,476 carats valued at $41.3 
million; Belgium, 383,943 carats, $33.1 
million; the Netherlands, 197,919 carats, 
$31.0 million; Switzerland, 54,924 carats, 
$20.8 million; Japan, 8,812 carats, $5.3 
million; Hong Kong, 12,454 carats, $5.0 
million. 

Exports of all other gem materials 
amounted to $16.0 million. Of this total, 
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pearls, natural and cultured, not set or 
strung, were valued at $0.8 million. 
Natural precious and semiprecious stones, 
unset, were valued at $13.3 million; and 
synthetic or reconstructed stones, unset, 
were valued at $2.0 million. Reexports of 
all other gem materials amounted to $13.5 
million. Reexports of pearls amounted to 
$0.9 million; of natural precious and semi
precious stones, unset, to $12.5 million; 
and of synthetic or reconstructed stones, 
unset, to $0.1 million. 

Imports of gem materials decreased 6% 
in value from those of 1973. Diamond 
accounted for 86% of the total value of 
gem material imports. 

Although rough and uncut diamond 
imports were reported from 28 countries, 
over 99% in value were from 10 countries 
as follows: The United Kingdom, 911,165 
carats, $211.8 million; the Republic of 
South Africa, 389,222 carats, $69.0 
million; Sierra Leone, 453,084. carats, 
$57.6 million; the Netherlands, 51,101 
carats, $19.2 · million; Belgium-Luxem
bourg, 43,260 carats, $14.8 million; Li
beria, 5,724 carats, $8.7 million; Ven
ezuela, 382,738 carats, $8.2 million; Israel, 
36,878 carats, $8.1 million; Central African 
Republic, 131,912 carats, $6.8 million; 
and France, 30,501 carats, $5.7 million. 
Cut but unset diamonds, not over ~ 
carat were imported from 30 countries; 
however, the imports of this category from 
8 countries amounted to 99% of its total 

value as follows: Belgium-Luxembourg, 
838,552 carats, $119.7 million; Israel, 
710,386 carats, $109.3 million; India, 
219,250 carats, $26.5 million; the Repub
lic of South Africa, 12,956 carats, $3.8 
million; the Netherlands, 28,183 carats, 
$3.6 million; the U.S.S.R., 13,161 carats, 
$2.6 million; the United Kingdom, 16,967 
carats, $2.3 million; and, France, 19,557 
carats, $2.1 million. 

For diamond cut and unset, over 0.5 
carat, 98% in value came from the fol
lowing six countries: Belgium-Luxembourg, 
114,815 carats, $43.2 million; Israel, 63,234 
carats, $19.6 million; the Republic of 
South Africa, 9,837 carats, $6.0 million; 
the Netherlands, 3,714 carats, $1.4 million; 
the U.S.S.R., 1,964 carats, $1.0 million; 
and, the United Kingdom, 1,742 carats, 
$0.9 million. 

Imports of emeralds increased 16% in 
quantity and 4% in value. Imports of 
rubies and sapphires increased 8% in value. 
Natural pearls and parts increased 20% 
in value but cultured pearls decreased 
4% in value. Imitation pearls decreased 
19% in value. Other precious and semi
precious stones, rough and uncut, de
creased 21 % in value. Other precious 
and semiprecious stones, cut but unset, 
increased 16% in value and others, not 
in these categories, increased 21% in value. 
Synthetic gem stones, cut but unset, de
creased 37% in value and imitation gem 
stones increased 29% in value. 

Table 1.-U.S. imports for consumption of precions and semiprecious gem stones 
(Thousand carats and thousand dollars) 

Stones 

Diamonds: 
Rough or uncut ----------------------
Cut but unset ------------------------

Emeralds : Cut but unset ----------------
Coral, cut but not set, and cameos suitable 

for use in jewelry ---------------------
Rubies and sapphires: Cut but unset -----
Mareasites --------------------------------
Pearls: 

Natural ------------------------------
Cultured -----------------------------
Imitation -----------------------------

Other p_reeious and semiprecious stones : 
Rough and uncut ---------------------
Cut but unset ------------------------
Other n.s.p.f -------------------------
Synthetic: 

Cut but unset ---------- number __ 
Other -----------------------------

1973 

Quantity 

12,821 
2,360 
r 750 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

16,365 
NA 

1974 

Value Quantity Value 

1 460,198 2,450 412,678 
r 360,987 2,083 347,362 

r 32,865 871 34,046 

2,103 NA 3,082 
19,336 NA 20,960 

28 NA 249 

368 NA 440 
9,232 NA 8,874 
1,257 NA 1,019 

5,859 
25,043 

NA 4,646 
NA 29,083 

1,532 NA 1,851 

10,066 
341 

9,271 6,316 
NA 362 

Imitation gem stones --------------------------------------NA r 8,803 NA 11,352 

Total ------------------------------- NA r 938,018 NA 882,320 

r Revised. NA Not available. 
1 Adjusted by the Bureau of Mines. 



Country 

Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by country 
(Thousand carats and thousand dollars) 

1972 

Rough or uncut Cut but unset 

Quan- Quan-
tity Value tity Value 

Rough or uncut 

Quan

1973 

tity Value 

Cut but unset 

Quan
tity Value 

1974 

Rough or uncut Cut but unset 

Quan- Quan-
tity Value tity Value 

Belgium-Luxembourg ----------------- 64 10,706 1,211 147,392 68 16,836 1,159 r 177,317 43 14,804 953 162,926 
Brazil ----------~-------------------- (1) 26 3 321 (1) 6 2 409 1 535 4 642 
Canada ------------------------------ __ __ 1 82 1 276 1 91 (1) (1) (1) 52 
Central African Republic ------------ 207 6,587 __ 191 7,668 __ 132 6,766 __ __ 
France ------------------------------ 33 1,564 23 1,895 6 169 24 2,441 31 5,668 20 2,150 
Germany, West ---------------------- (1) 31 S 324 1 301 1 94 1 72 2 207 
Guyana ------------------------------ 2 96 (1) 6 (1) 37 (1) 3 __ __ (1) 15 
India -------------------------------- 186 16,507 (1) 21 213 23,099 __ __ 221 26,709 
Israel -------------------------------- 38 5,120 852 98,316 34 7,838 852 128,204 37 8,052 774 128,856 
Japan ------------------------------- -- __ 1 129 1 36 2 286 1 7'1 4 854 
Liberia ------------------------------ 3 1,611 (1) 67 7 5,192 (1) 406 6 8,683 (1) 5 
Netherlands -------------------------"" 37 10,948 15 2,266 55 22.209 18 4,143 51 19,193 32 4,948 
Sierra Leone ------------------------ 164 15,593 3 324 • 747 • 78,919 (1) 40 453 57,577 1 82 
South Africa, Republic of ------------ 953 100,059 27 8,286 427 83,707 24 12,833 389 68,948 23 9,786 
Switzerland -------------------------- 47 2,269 8 1,188 1 181 5 1,429 2 251 8 1,587 
U.S.S.R ------------------------------ __ __ 35 5,802 __ __ 30 5,931 __ __ 15 8,609 
United Kingdom --------------------- 1,302 178,659 32 3,586 979 225,802 20 2,415 911 211,799 19 3,209 
Venezuela ---------------------------- 244 5,118 __ __ 296 9,839 (1) 12 383 8,215 (1) 20 
Other -------------------------------- 2 237 10 1,564 7 1,161 9 1,884 9 2,038 7 1, 705 

Total -------------------------- 3,096 338,624 2,410 288,055 • 2,821 • 460,198 2,360 r 360,987 2,450 412,678 2,083 347,362 

r Revised. 
1 Less than % unit. 
• Adjusted by the Bureau of Mines. 
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WORLD REVIEW 

Australia.-Descriptions of the two areas 
in Australia, where most of the world's 
sapphires are produced, was provided in 
a recent issue of the Lapidary Journal." 
The Swanbrook mine, near Inverel, sev
eral hundred miles north of Sydney, New 
South Wales, is a strip mining operation of 
Dominion Mining N.L. and is one of the 
largest of about 50 mines in the area. 
Each truckload of gravel mined contains 
about 100 grams (2 ounces) of sapphire 
of which about 10% is gem quality and 
sold by the carat. The rest of the sapphires 
are sold by the kilogram to collectors. 
Mechanical separation by screens and 
sieves is done first, followed by hand
sorting to pick out the materials which 
cannot be separated mechanically. The 
mine is in a cultivated area and all land 
is restored to its original condition. The 
Queensland sapphire fields are in the 
vicinity of the settlement of Anakie, about 
200 miles west of Rockhampton. Individual 
miners are allotted mining areas 66 by 66 
feet. The sapphire-bearing gravel is gen
erally not more than 3 feet deep and 
mining is done by hand. If water is avail
able, the gravel is washed over a screen, 
but dry sorting is also practiced in this 
arid area of Australia. 

Production of opal in Australia probably 
accounts for 98% of the world's supply. 
Several well-illustrated articles described 
the localities in Australia where opals are 
found and also the methods used to mine 
them! At Coober Pedy, the largest field 
in South Australia, heavy equipment such 
as bulldozers, is used to supplement the 
pick and shovel common to other areas. 
Two other major areas are Ankamooka, 
also in South Australia, and Lightning 
Ridge in New South Wales. Opal prices 
varied, depending on quality, from about 
$1 per ounce for the lowest grade of 
crude to $1,200 per ounce for excellent 
quality. Top grade opal in larger pieces up 
to 1 ounce in size sold for nearly $3,000 
per ounce. 

Botswana.-The Orapa mine of the De 
Beers BotswanaMining Co., (Pty.) Ltd., 
produced an estimated 2,718,000 carats of 
diamond from 2,954,000 tons of ore treated 
or 92 carats per ton treated." Gem stones 
were about 15% of the yield. Sampling of 
kimberlite pipes, DK 1 and DK 2, by De 
Beers was completed but negotiations on 

further development were still in progress. 
The Government of Botswana has requested 
a review of terms for the Orapa mine." 
Drilling was continued in several kimber
lite pipes in southern Botswana. 

·Brazil.-The only large mechanical oper
ation, Minera'<ao Tejucana, S. A., reported 
production of 65,861 carats of diamond 
from 8.6 million cubic yards of gravel 
dredged and treated during 1973. Average 
sales price was $33.81 per carat. Pro
duction was about equally divided between 
gem and industrial stones. 

The Brazil National Department of 
Mineral Production published its first 
bulletin on prices of minerals and metal
lurgical products for. the period of January 
to March 1974. For precious and semi
precious stones the price list gave a range 
£or the various qualities and median price 
f.o.b. Rio de Janeiro for diamond, aqua
marine, emerald, chrysoberyl, citrine, ame
thyst, topaz, morganite, kunzite, garnet, 
opal, alexandrite, and tourmaline. 

Central African Republic.-The 1974 
diamond production attained a level about 
one-fifth higher than that of 1973. About 
two-thirds of the output was gem stone 
diamond by weight; and by value, gem 
stone diamond was more than 90%. 
Diamond exports accounted for about 35% 
of the foreign exchange receipts. Societe 
Centrafricaine d'Exploitation Diamantifere 
was formed as a joint enterprise in 1973 
by Diamond Distributors International, 
Inc., of New York, Cominco, Ltd., of Can
ada, and the Government to mechanize 
mining operations as well as to aid diggers. 
The joint enterprise was credited with the 
gains for 1974. 

Ghana.-The Ghana Department of 
Mines reported diamond production of 
2.3 million carats in 1973, a decline from 

• Curtis, R. Sapphire Treasure Won From Aus
tralian Open-Cut Mine. Lapidary Journal, v. 28, 
No. 8, November 1974, pp. 1280-1282. 

Kovac, C. Queensland's Sapphires. Lapidary 
Journal, v. 28, No. 8, November 1974, pp. 1318-
1321. 

7 Wright, D. The Craze for Opal. Lapidary Jour
nal, v. 27, No. 11, February 1974, po. 1726-1732. 

Ross, R. Lightning Rid.l(e Block Opal Knobby. 
Lapidary Journal, v. 27, No. 12, March 1974, pp. 
1796-1802. 

Oakley, P. An Opal Prospecting Tour Through 
Australia. Lapidary Journal, v. 28, No. 5, August 
1974. pp .. 778-789. 

8 De Beers Consolidated Mines Limited. Annual 
Report 1974, p. 22. 

• Page 5 of work cited in footnote 8. 



Table 3.-Diamond (natural): World production by country 1 

(Thousand carats) 

1972 1973 1974 p 

Country Indus- Indus- Indus-
Gem trial Total Gem trial Total Gem trial Total 

Africa: 
Angola ----------------------------------------------- 1,616 639 2,166 1,694 631 2,126 1,600 600 e 2,100 
Botswana 360 2,043 2,403 362 2,054 2,416 408 2,310 2,718 
Central Af;ic;;.;.--:Rci>~liiic-============================= 346 178 624 251 129 380 300 160 e 460 
Ghana ------------------------------------------------ 266 2,393 2,659 232 2,086 2,317 267 2,316 e 2,673 
Guinea e ---------------------------------------------- 25 56 80 25 55 80 25 55 80 
Ivory Coast ------------------------------------------ 134 200 334 120 180 300 130 190 e 320 
Lesotho 2 --------------------------------------------- 1 8 9 1 r8 9 2 9 11 
Liberia • ---------------------------------------------- • 481 •409 • 890 r 509 r 308 r 817 377 269 636 
Sierra Leone a ---------------------------------------- 720 1,080 1,800 646 758 1,404 670 1,000 • 1,670 

South Af~ica, ~epublic of: 
613 1,841 2,454 625 1,876 2,501 605 1,817 Prem1er m1ne ------------------------------------ 2,422 

Other de Beers Co.• ------------------------------- 2,291 r 1,874 r 4,165 2,368 1.938 4.306 2,397 1,961 4,358 
Other -------------------------------------------- 466 • 310 • 776 455 303 768 433 289 722 

Total ------------------------------------------- 3,370 4,026 7,396 3,448 4,117 7,565 3,436 4,067 7,502 
South West Africa, Territory of ----------------------- 1,516 80 1,596 1,520 80 1,600 1,491 79 1,570 
Tanzania --------------------------------------------- 326 r 326 r 662 r 251 r 260 r 501 275 276 e 550 
Zaire ------------------------------------------------- r 1,332 r 12,068 13,390 r 1,082 r 11,858 12,940 1,100 11,900 • 13,000 

Other areas : 
Brazil • ----------------------------------------------- 155 165 310 160 160 320 160 160 320 
Guyana ---------------------------------------------- 20 29 49 r 31 r 21 52 30 20 50 
India ------------------------------------------------- 17 3 20 18 3 21 17 3 e 20 
Indonesia • ------------------------------------------- 12 3 16 12 3 15 12 3 15 
U.S.S.R.• --------------------------------------------- 1,850 7,350 9,200 1,900 7,600 9,500 1,960 7,850 9,800 
Venezuela -------------------------------------------- 141 315 456 r 315 r 463 r 778 280 420 700 

World total ----------------------------------------- 12,688 31,249 43,937 12,477 30,663 43,140 12,619 31,566 44,086 

e Estimate. P Preliminary. r Revised. 
1 Total (gem plus industrial) diamond output for each country is actually reported except where indicated by footnote to be an estimate. In contrast, the 

detailed separate reporting of gem diamond and industrial diamond represents Bureau of Mines estimates in the case of every country except Central 
African Republic (1972 and 1973), Lesotho (1972 and 1973), Liberia (all years), Guyana (1972 and 1973), and Venezuela (1972 and 1973), where sources 
give both total output and detail. The estimated distribution of total output between gem and industrial diamond is conjectural in the case of a number 
of countries, based on unofficial information of varying reliability. 

• Exports of diamond originating in Lesotho ; excludes stones imported for cutting and subsequently reexported. 
• Exports. 
• Revised from data in previous edition, which were for years ending August 31 of year stated, to normal calendar year basis. 
• All company output from the Republic of South Africa except for that from the Premier mine; also excludes company output from the Territory of 

South West Africa and Botswana. 
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the 2.7 carats produced in 1972.'0 Since 
1968, the average annual production from 
Ghana's two diamondiferous areas, the 
Birim River Basin (Eastern Region) and 
the Bonsa Region (Western), has averaged 
2.47 million carats. Three companies, 
Ghana Consolidated Diamonds, Ltd., Cayco 
(Ghana) Ltd., and the Amalgamated Dia
mond Corp., are actively engaged in mining 
diamonds in the Birim River Basin. First 
International Natura Corp. of the United 
States completed exploration in the Birim 
and Pra River areas, and it was reported 
the firm would be issued a license for a 
project in which the Government will own 
a 55% share. Since the liquidation in 
1969 of Takrowase Diamond Field, the 
Government has preferred participation 
rather than outright ownership in diamond 
mining operations. Effective from October 
1, 1972, the Government acquired by de
cree a 55% interest in Consolidated 
African Trust's Ghana diamond operations 
by forming Ghana Consolidated Diamonds 
Ltd., in which Consolidated African Selec
tion Trust Ltd. has a 45% share. Ghana 
Consolidated Diamonds Ltd. production in 
the 5-year period, 1968-73, was 2.39 
million carats, or about 96% of the coun
try's production, according to Ghana's 
Mines Department. The output averages 
about 10% gem stones of high quality. 

Kenya.-A pink corundum deposit was 
claimed to be possibly the largest ruby 
mine in the world and was also the sub
ject of dispute between Government ad
ministrators and geologists from the United 
States who made the original discovery.11 

According to the reports, about 300 kilo
grams of corundum were exported in the 
first 9 months of 1974 and were worth 
between $30,000 and $40,000 or over 
$100 per kilogram. The mine is located in 
the Tsavo National Game Park in south
eastern Kenya. 

Lesotho.-On March 1, 1974, an an
nouncement was made that De Beers Dia
mond Corp. and the Government of 
Lesotho (GOL) reached an agreement in 
principle on opening the Letseng-la-terai 
diamond mine in the Maluti mountains 
at an estimated cost of over $30 million.12 

The agreement was to be signed early in 
1975.13 GOL will have a 25% equity in 
the corporation and will receive 62.5% 
of profits after recovery of invested capital. 
If the mine were to prove substantially 
more profitable than anticipated, the GOL 

percentage of profits could rise on a sliding 
scale to a maximum of 72%. Production 
is expected to start in 1977 at a rate of 
4,000 tons of ore per day. A diamond 
sales company registered in Lesotho will 
be established and, throughout the life of 
the mine, the production will be marketed 
through the Central Selling Organization. 

South Africa, Republic of.-In April 
1974 a miner found a 616-carat gem 
diamond in the crusher at the Dutoitspan 
mine in the Kimberley area.14 The diamond 
is the ninth largest gem diamond ever 
found and is the largest found in the 
Kimberley area. The announcement by 
De Beers said that the diamond was a 
yellow octahedron of good shape but not 
of the best quality. 

Diamond sales by the Central Selling 
Organization decreased from R921 million 
($1,289.4 million) in 1973 to R849 million 
($1,288.6 million) in 1974, or 7.8%. Pro
duction of the larger and more valuable 
stones from all mines, old and new, declined. 
Generally, the increased demand for small 
diamonds was insufficient to offset the drop 
in value due to lower sales of large dia
monds. 

Sri Lanka.-The State Gem Corporation 
established a gem export incentive program 
under which exporters could reserve 25% 
of their gem value in unrestricted external 
accounts. The program created a boom in 
gem stone mining because all other seg
ments of the business population, in addi
tion to those already in the gem stone 
industry, joined in the export market to 
have access to the trade privileges. Gem 
stones in 1973 ranked fourth after tea, 
rubber, and coconut products in value 
of exports and were expected to rank 
second in 1974, exceeded only by the value 
of tea. Prior to 1973, gem stones con
tributed little to the total export value 
of Sri Lanka, but the 20-fold increase of 
the value in 1973 compared with that of 
1972 raised the value of gem stones into 
the top rankings. Gem stones of interest 
to collectors include sapphire, ruby, garnet, 

lO U.S. Bureau of Mines. Diamond: Ghana. Min
eral Trade Notes, v. 71, No. 7, July 1974, pp. 3-4. 

11 Arkansas Gazette. Americans, Kenya Seeking 
Ruby Mine. Oct. 7, 1974, sec. A, p. 8. 

12 U.S. ·Bureau of Mines. Diamond: Lesotho. 
Mineral Trade Notes, v. 71, No. 5, May 1974, p. 
3. 

13 Pages 5 and 6 of work cited in footnote 8. 
14 World Mining. Republic of South Africa. Dia

monds Sparkle Again for DeBeers. V. 27, No. 6, 
June 1974, p. 52. 
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catseye, spinel, moonstone, alexandrite, 
tourmaline, and varieties of quartz. 

Thailand.-Major gem stones mines in 
Thailand are located in the provinces of 
Chantaburi, Kanchanburi, Phrae, Si Saket, 
and Trat."' The following types of gem 
stones are found: Ruby, sapphire, spinel, 
peridot, garnet, zircon, beryl, tourmaline, 
jadeite, quartz, and occasionally diamond. 
A high-volume of jade and rough sapphire 
stones are imported and reexported as cut 

stones because of the lower .labor costs 
in Thailand. The majority, about 85%, 
of Thai gems are sold as cut stones. In 
Bangkok, the average prices for cut stones 
late in 1973 were $500 per carat for ruby, 
$380 per carat for blue sapphire, and $70 
per carat for yellow sapphire. In 1957 
gem stone exports amounted to about 
$380,000 but in 1973 the total value was 
about $31.0 million. 

TECHNOLOGY 

The world's third largest rough dia
mond-the 968.9-carat Star of Sierra 
Leone--was cut into 11 fine white gem 
stones ranging from 143.2 carats to 1.85 
carats.16 The total weight of the cut stones 
was 328.14 carats, a recovery of 33.9% 
comparing favorably with previously cut 
large stones. 

Two color-illustrated articles described 
in detail the effects of either gamma radi
ation or heat treatment on the resulting 
gem stone colors.17 

Colorless to pale-yellow topaz turned to 
a sherry color (imperial topaz) or to 
brown; however, an occasional topaz turned 
blue when irradiation was followed by 
heating. When colorless quartz was gamma
irradiated, it had a smoky or amethyst 
color, depending on the iron and aluminum 
content as well as the growth direction. 
Some natural colorless or pale-color beryl 
turned a deep-blue color after radiation, 
but the color was unstable on exposure 
to light. Similar dosages of gamma irradi
ation induced major color changes in 
tourmaline, but the stability of these colors 
was unpredictable on exposure to light 
or heat. An unstable new color in some 
Brazilian crystalline quartz was produced 
by gamma irradiation follbwed by gentle 
heating techniques. Pearls, a gem stone 
material, turned gray, bluish-gray, or blue 
by gamma irradiation and were stable. 
Kunzite turned a deep green after gamma 
irradiation but bleached on exposure to 
light or after heating. Minor color changes 
apparently were produced in jade and no 

changes appeared in opal after irradiation. 
Technological progress in the use and 

application of lasers and grasers (X-ray 
laser) in gem stone analyses was reported.18 

Items of significant progress were as fol
lows: 

1. High-output laser systems have pro
cessed a variety of materials including 
plastic, metal, stone, and minerals. 

2. Laser interferometry, holography, and 
acoustical holography have been used for 
the nondestructive testing of materials. 

3. The X-ray laser or graser has been 
used in research and may lead to know
ledge of the molecular structure of matter 
but it is extremely dangerous to use. 

The first International Kimberlite Con
ference was held in the Republic of South 
Africa and Lesotho September 17 through 
October 8, 1973.16 The conference of about 
200 delegates from 20 countries brought 
together geologists who have an interest 

1G Bangkok Bank Monthly Review. Other Aspects 
of the Economy. Gem Stones-A Promising In· 
dustry. V. 16, No. 3, March 1975, pp. 172-176. 

10 Jewelers' Circular-Keystone. The Diamond 
Scene. Winston Cuts Sierra Leone Star, Largest 
Gem Is 143.2 Carats. V. 154, No. 4, January 1975, 
p. 138. 

17 Nassau, K. The Effects of Gamma Rays on the 
Color of Beryl, SmokL Quartz, Amethyst and To
paz. Lapida~ry .Tourna , v. 28, No. 1, April 1974, 
pp. 20-26, 30, 36-40. 
· Nassau, K. The Effect of Gamma Rays on 

Tourmaline, Greenish-Yellow Quartz, Pearls, Kunz· 
ite, and Jade. Lapidary Jou~l1 v. 28, No. 7, 
October 1974, pp. 1064-1074, 1UIIIt. 

1S Goldman, L. Progress in Laser Technology and 
Art. Lapidary Journal, v. 28, No. 4, July 1974, pp. 
631Hi39. 

10 Boyd, F. R. Kimberlite Conference in Africa. 
Geotimes, v. 19, No. 5, May 1974, pp. 24-25. 
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in the discovery of kimberlites, which can 
be the source rock for diamond. 

The eruption of kimberlites in various 
parts of the world has brought an unusual 
variety of rock to the surface from the 
upper I!lantle and crustal basement. South
ern Africa is rich in kimberlites, and the 
kimberli~~ occurrences in the small country 
of Lesotho alone amount to 17 pipes, 21 
dike 11nlargements, and more than 200 
dikes."" 

A guide to collecting in working and 
abandoned mines was published and 
strongly emphasized attention to safety."' 
The publication was directed towards the 
experienced mineral collector who occasion
ally has the opportunity to go underground. 

20 Lesotho National Development Corp. Lesotho 
Kimberlites, ed. by P. H. Nixon. Printed by Cape 
& Transvaal Printers, Ltd., Capetown,. Republic of 
South Africa, 1973, 336 _pp., 69 plates. 

21 Wilson, W. E. A Gutde to Underground Col
lecting. The Mineralogical Record, v. 5, No. 3, 
May-June 1974, pp. 128-137. 



Gem Stones 

By Robert G. Clarke 1 

The value of gem stones and mineral 
specimens produced in the United States 
during 1975 was estimated to be $8.7 mil
lion, an increase of 90% over that of 1974. 
The. domestic commercial mining industry 
contributed most of the increase, particu-

larly in the production of turquoise. Ama
teur collectors accounted for much of tbe 
activity in many States. Commercial oper
ators sold mainly to wholesale or retail 
outlets and also to jewelry manufacturers. 

DOMESTIC PRODUCTION 

Mines and collectors in 39 States pro
duced gem materials estimated at $1,000 
or more in value for each State. Ten 
States supplied 91% of the total value, 
as follows: Arizona, $5 million; Nevada, 
$1 million; Oregon, $500,000; Montana, 
$400,000; California, $220,000; New Mexico, 
$200,000; Texas, $160,000; Washington, 
$160,000; Wyoming, $140,000; and Colorado, 
$135,000. 

Park authorities at the Crater of Dia
monds Park in Arkansas reported the find
ing of the second largest diamond ever 
found in the area.• The diamond, 16.37 
carats in weight, was flawless and clear 
white. The rough value was placed at 
$15,000; when finished, the stone will be 
worth $80,000 to $100,000. 

Several minute diamond crystals were 
discovered in a rock sample from a dia
treme in Wyoming, according to geologists 
who have been examining pipelike in
trusions of igneous rock in the Rocky 
Mountain area.• 

In Nevada, the explosion in demand for 
turquoise jewelry resulted in an increased 
value of gem stone production of 150% 
from an estimated $400,000 in 1974 to 
$1 million in 1975. To help individuals 
learn more about collecting localities in 
Nevada, a "map" was published of the 
State's rocks and minerals.• 

The quantity and value of emerald, 
jade, opal, and sapphire were withheld 

to maintain confidentiality of reporting 
producers. Peridot was produced by about 
200 individuals of tbe San Carlos Apache 
Tribe at Peridot, Ariz.; no estimate of 
quantity and value of the peridot was 
available. 

The production of turquoise of all 
grades and quantities was nearly 586 tons, 
valued at $5.2 million, and was principally 
from Arizona, Colorado, and Nevada. The 
great interest in American Indian style 
jewelry continued throughout 1975. Many 
articles appeared in various publications 
describing the qualities of genuine tur
quoise and Indian jewelry. 

The discovery of tourmaline in Maine 
initially occurred in August 1972. The dis
covery and subsequent development were 
described in detail." Tourmaline has ap
peared in jewelry stores occasionally in 
the past, but the discovery at Newry as
sured a regular supply. Retail prices in 

1 Physical scientist, Division of Nonmetallic 
Minerals. 

2 Arkansas Gazette. Little Rock Ark. Record 
Diamond Found in Park. Aug. 21, 19751 sec A, p. 1. 

3 U.S. Geol~ical Survey. Diamona Discovered 
in Wyoming. News Release, June 10, 1975. 

• Nevada Bureau of Mines and GeoiOKf.. Rock
hound's Map of Nevada. Spec. Pub. 1, 1975. 

5 Dunn, P. J. Elbaite From Newry, Maine. 
Miner. Record, v. 6, No. 1, January-February 1975, 
pp. 22-25. 

MacFaii, R. P. Gem Tourmaline . . . Redis
covered at Newry. Miner. Record, v. 6, No. 1, 
January-February 1975, pp. 14-21. 
-· The Story Beyond the Story of the Great 
Tounnaline Discovery. Lapidary J., v. 29, No. 5, 
August 1975, pp. 994-1001. 
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1975 ranged from about $8 per carat for 
small, slightly flawed stones to $100 per 
carat for large stones of good color weigh
ing about 50 carats. 

central Oregon was provided with the 
cautionary advice to inquire in advance to 
verify the information! 

In addition to emerald, North Carolina 
is also the source for rhodolite, a garnet 
varietal. Western North Carolina is invari
ably associated with rhodolite garnets and 
probably the world's only supplier. A 
description of the area where rh9dolite i~ 
found was published with complete in
structions for gem seekers at the dig-for
fee mine.• 

Custer, S. Dak., has been called the rose 
quartz capital of the world. In addition, 
four totally new minerals were discovered 
in the area: Jahusite, robertsite, segelerite, 
and wylheite.• 

Producers of gem stones in the United 
S~ates, by principal gem stone reported, 
follow: 

• Broughton, F. L. North Carolina's Mason Moun
tain Rhodolites. Gems and Minerals, No. 453, July 

Accurate and up·to-date information for 
collecting areas is difficult to maintain. A 
listing of fee-basis and free digging areas 
for agate and other gem materials in 

1975, pp. 30--31. . 
' Shipp, M. D. Digging in Central Oregon 1975. 

Lapidary J., v. 29,. No. 4, July 1975, pp. 870-871. 
s Linde, M. South Dakota Mineral News. Gems 

6i'~~inerals, No. 452, ·June 1975, pp. 32-33, 

Mine 

Emerald: Big Crabtree mine 

Jade: Stewart Jewel Jade mine __ 

Opal: 
Royal Peacock mine 

Spencer Opal mine (dig-for-fee 
mine). 

Sapphire: 
Chaussee Sapphire mine ------
(sold unscreened mat¢al to 

tourists in summer and- as-:
sisted in screening) . 

Sapphire Village mine (Yogo 
Gulch). 

Turquoise: 
Aurora mine 

Black Spider mine -------------

Blue Eagle mine 

mue Jim mine ----------------

Blue Spider mine --------------

Boundary mine ----------------

Duval Corp. mine --------------

Morenci mine ------------------

Pinto Valley mine -------------

Red Mountain mine ------------

Location 

Mitchell County, N.C __ _ 

Kobuk Village, Alaska __ 

Humboldt County, Nev _ 

Clark County, Idaho. __ _ 

Granite County, Mont __ 

Judith Basin County, 
Mont. 

Lander County, Nev __ _ 

---- do ----------------

Mineral County, Nev 

Lander County, Nev 

---- do 

Mineral County, Nev __ _ 

Mohave County, Ariz. 

Greenlee County, Ariz 

Gila County, Ariz ------

Lander County, Nev ___ _ 

Operator 

PBH Emerald Co. 
P.O. Box 163 

· Little Switzerland, N.C. 287 49 
Stewart Jewel Jade Co. 
531 4th Ave. 
Anchorage, Alaska 99501 

Harry W. Wilson 
Denio, Nev. 89404 
Mark L. Stetler 
1862 Ranier St. 
Idaho Falls, Idaho 83401 

Chaussee Sapphire Corj>. 
P.O. Box 706 
Philipsburg, Mont. 59858 

Sapphire International Corp. 
P.O. Box 30 
Utica, ·Mont. 59452 

Carico Lake Mining Co. 
P.O. Box 3426 
Albuquerque, N.Mex. 87110 
Grillos Mining Co. 
2221 10th St. 
Lubbock, Tex. 79401 
E. Loving and D. Lester 
P.O. Box 155 
Mina, Nev. 89422 
James Elquist 
P.O. Box 255 
Battle Mountain, Nev. 89820 
John Lee & Co. 
5101 North 40th St., Apt. 119 
Phoenix, Ariz. 85018 
D. Brannon and R. H. Herrington 
P.O. Box 377 
Mina, Nev. 89422 
L. W. Hardy Co., Inc. 
3809 East Highway 66 
Kingman, Ariz. 86401 
W. 0. Brown 
230 West 66 Avenue 
Gallup, N. Mex. 87301 
L. W. Hardy Co., Inc. 
3809 East Highway 66 
Kingman, Ariz. 86401 
J. M. Johnson 
102 West 9th Place 
Meaa, Ariz. 85201 
Turquoise Nugget (colessee) 
P.O. Box 1118 
Flagstaff, Ariz. 86001 
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~ne Loca~on Operator 

Turquoise--Con~nued 

Royal Blue mine --------------- Esmeralda County, Nev _ R. C. Wilcox 
P.O. Box 1311 

Shoshone and Ackerman mines __ Churehill County, Nev __ 
Tonopah, Nev. 89049 
Lombardo Turquoise Co., Inc. 
1300 East Main St. 

Turquoise Chief mine ---------- Lake County, Colo -----
Aus~n. Nev. 89310 
N.F.Reed 

Villa Grove mine -------------- Saguache County, Colo __ 
Albuquerque, N. Mex. 87110 
G. Musick 
P.O. Box 174 
Villa Grove, Colo. 81166 

CONSUMPTION 

Domestic gem stone output was utilized 
for amateur and commercial rock, mineral, 
and gem stone collections, objects of art, 
and jewelry. Apparent consumption of gem 

stones (domestic production plus imports 
minus exports and reexports) was $468. 
million, about 17% more than in 1974. 

PRICES 

Typical costs to a retail jeweler in Decem· 
ber 1975 for representative better quality 

gem stones as reported by 15 typical im
porters follow: • 

Gem stone Carat 
weight 

Median price 
per carat 

Price range 
per carat 

f:'::;..~n-e--::::::::::::::::::::::: 
Black 'Opal -----~------------------

Sf~~~~-:::::::::::::::::::::::::: 
Emerald --------------------------
Green garnet ---------------------
Man's sky blue star --c-------------
Peridot _ --------------------------
Ruby -----------------------------
Sapphire -------------------------
Tanzanite -------------------------
Tourmaline, green ----------------
Tourmaline, pink -----------------
White opal, fiery ------------------

10 
8 
3 
6 

10 
1 
1 

10 
10 
2 
2 
6 

10 
10 

6 

$12 
96 

460 
1,000 

6 
1,700 

426 
225 

46 
2,000 

650 
200 

56 
70 
65 

$8-$20 
50-250 

200-1,500 
700-1,260 

4-8 
. 760-12,000 

400-500 
86-500 
26-70 

860-16,000 
360-3,600 
200-260 

30-80 
26-90 
36-120 

NoTEs.-Ten-Carat eat's eyeil and 16-carat peridot, both of which were on the 1974 list, became 
unavailable during 1976, but the median price per carat of the smaller stones held at the levels 
of the larger stones. 

No survey was made of diamond prices; price trends indicated higher prices for cut diamond 1 
carat and smaller, but no chana-e in larger cut diamond. 

FOREIGN TRADE 

Exports of all gem materials amounted 
to $257.2 million, and reexports to $133.7 
million. Diamond accounted for 92% of 
the value of both exports and reexports. 
Exports of diamond totaled 264,873 carats 
'Valued at $237.0 million. Of this total, 
di'amond cut but unset, suitable for gem 
stOnes, ·not . over 0.5 carat, . was 50,180 
carats valued at $15.2 million; and cut 
but unset, over 0.5 carat, was 209,427 carats 
valued at $220.7 million. 

Reexports of diamond 
1,178,482 carats, valued at 

amounted to 
$122.7 million, 

in categories as follows: Rough or uneut, 
suitable for gem stones, not classified by 
weight, 1,049,903 carats valued at $79.4 
million; cut but unset, not over 0.5 carat, 
44:089 carats valued at $10.1 million; cut 
but unset. over 0.5 carat, 84,490 carats, 
valued at $33.1 million. . 

The eight leading recipients of diamond 
exports accounted for 84% of the carats 

• Jewelers' Circular-Keystone. JC.K's Colored 
Stone Price Index. V. 146, No. 4, January 1976, 
p. 124. 
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and 96% of the value and were as follows: 
Hong Kong, 82,136 carats valued at $!)~.3 
million; Japan, 40,484 carats, $33.5 million; 
Switzerland, 40,643 Carats, $31.8 million; 
the Netherlands, 21,894 carats, $24.9 mil
lion; Belgium, 131986 carats, $20.5 million; 
France, 6,598 carats, . $9.3 million; West 
Germany, 3,885 carats, $7.6 million; and 
the United Kingdom, 12,878 carats, $6.5 
million. 

The eight leading recipients of diamond 
reexports accounted for 97% of both 
carats and value and were as follows: 
Israel, 506,473 carats valued at $35.0 mil
lion; Belgium, 363,304 carats, $33.4 million; 
the Netherlands, 181,990 carats, $21.7 ;mil
lion; Switzerland, 7,343 carats, $7.1 n1.illion; 
the United Kingdom, 45,784 carats, $6.9 
million; Japan, 9,472 carats, $6.2 million; 
Hong Kong, 8,953 carats, $4.7 million; 
and France, 18,578 carats, $3.8 million, 

Exports of all other gem materials 
amounted to $20.2 million. Of this total, 
pearls, natural and cultured, not set or 
strung, were valued at $0.4 million. Natu
ral. precious and semiprecious stones, unset, 
were valued at $16.7 million; and synthetic 
or reconstructed stones, unset, were valued 
at $3.1 million. Reexports of all other 
gem materials amounted to $19.9 million 
in categories as follows: Pearls, $10.0 mil
lion; natural precious and semiprecious 
s[9nes, unset, $9.8 million; synthetic or 
reconstructed stones, unset, $0.1 million. 

Imports of gem materials decreased about 
4% in value from those of 1974. Diamond 
accounted for 85% of the total value of 
gem material imports. 

Although rough and uncut diamond 
imports were· ·reported from 22 countries, 
over 99% of the value was from 10 areas, 
as follows: The Republic of South Africa, 
926,738 carats, $189.9 million; the United 
Kingdom, 450,689 carats, $70.0 million; 
Sierra Leone, 272,331 carats, $32.7 million; 
the Netherlands, 36,132 carats, $13.6 mil
lion; Belgium-Luxembourg, 30,988 carats, 
$8.3 million; Venezuela, 389,146 carats, 
$8.2 million; Southwest Africa, 36,206 car
ats, $6.6 million; Israel, 32,574 carats, $5.5 
million; Central African Republic, 134,068 
carats, $5.3 million; and Liberia, 3,870 
carats, $5 .. 0 million. 

Cut but unset diamond, not over V2 
carat, was imported from 35 countries; 
however, the imports of this category from 
8 countries amounted to 98% of total car
ats and value as follows: Israel, 834,875 

carats, $125.7 million; Belgium, 729,438 
carats, $105.4 million; India, 299,214 carats, 
$36.9 million; the U.S.S.R., 44.,634 carats, 
$9.1 million; the Netherlands, 48,194 carats, 
$6.4 million; the Republic of South Africa, 
14,254 carats, $4.0 million; the United 
Kingdom, 15,836 carats, $2.1 million; and 
France, 17,910 carats, $2.0 million.· Cut 
but unset diamond, over V2 carat, was im
ported from 32 countries; the ·imports 
from 6 countries amounted to 98% of 
total carats and value as follows: Belgium, 
121,122 carats, $48.6 million; Israel, 72,606 
carats, $22.6 million; the Republic of 
South Africa, 7,636 carats, $4.5 million; 
th¢ Netherlands, 10,183 carats, $3.9 million; 
the U.s.S.R., 12,831 carats, $3.8 milljop; 
and the United Kingdom, 1,094. ·carats, 
$0.5 million. 

Imports of emeralds decreased 7% in 
quantity but increased 19% in value. 
Emeralds were imported from . 33 coun
tries of which the 10 leading c6untries 
accounted for 94% of the carats and 92% 
of the value. In order of value these 
countries were as follows: Colombia, $13.0 
million; India, $6.8 million; Switzeriand, 
$4:6 million; Hong Kong, $3.3 million; 
Brazil, $2.9 million; :Vrance, $2.2 milliop; 
the United Kingdom, $1.3 million; Sri 
Lanka, $1.3 million; Israel, $1.0 million; 
and West Germany, $0.8 million. Imports 
of rubies and sapphires decreased 9% in 
value from those of 1974. Ruby and sap
phire imports were reported from .36 
countries of which the 7 leading countries 
accounted for 95% of the value as follows: 
Thailand, $12.3 million; Sri Lanka, $1.9 
million; Hong Kong, $1.2 million; India, 
$1.1 million; Switzerland, $1.0 million; the 
United Kingdom, $0.4 million; and France, 
$0.4 million. Natural pearls and parts 
from 12 countries increased 53% in value 
of imports; 4 countries accounted for 97% 
of the value as follows: Canada, $63,000; 
India, $365,000; Burma, $157,000; and 
Japan, $67,000. Cultured pearls, on the 
other hand, decreased 18% in value of 
imports, which were received from 16 
countries, although Japan, at $7.0 million, 
accounted for 97% of the value. Imports of 
imitation pearls decreased 49% in value; 
Japan, at $469,000, accounted for 91% of 
the value. Coral, cut but unset, along with 
cameos suitable for use in jewelry, mote 
than doubled in value of imports,· which 
were received from 19 countries; 3 coun
tries accounted for 97% of the value as 
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follows: Italy, $4.9 million; Japan, $0.8 mil
lion; and Taiwan, $0.5 million. 

Imports of other precious and semi
precious stones, rough and uncut, increased 
37% in value and came from 41 countries 
of which 6 countries accounted for 75% 
of the value as follows: Brazil, $!.8 million; 
Colombia, $l.O million; Australia, $l.O mil
lion; the Republic of South Africa, $0.5 
million; Tanzania, $0.3 million; and Vene
zuela, $0.2 million. Other precious and 
semiprecious stones, cut but unset, de
creased only I% in value and were im
ported from 58 countries, of which 7 
countries accounted for 84% of the value 
as follows: Hong Kong, $10.6 million; 
Brazil, $3.6 million; West Germany, $3.1 

million; Australia, $2.7 million; Taiwan, 
$!.7 million; India, $!.2 million; and 
Iran, $1.1 million. Synthetic gem stones, 
cut but unset, increased 27% in value and 
came from 19 countries of which 7 ac
counted for 99% of the value as follows: 
West Germany, $4.8 million; Switzerland, 
$0.7 million; Japan, $0.7 million; France, 
$0.6 million; Hong· Kong, $0.6 million; 
Taiwan, $0.3 million; and Austria, $0.2 
million. Imitation gem stones decreased 
27% in value from 24 countries; 5 coun
tries accounted for 99% of the value as 
follows: Austria, $3.3 million; West Ger
many, $2.8 million; Czechoslovakia, $1.1 
million; Japan, $0.7 million; and Hong 
Kong, $0.3 million. · 

Table I.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

1974 1975 
Stones 

Quantity Value Quantity Value 

2,450 412,678 2,341 347,882 
2,083 347,362 2,236 374,237 

871 34,046 806 40,348 

NA 3,082 NA 6,475 
NA 20,960 NA 19,069 
NA 249 NA 23 

NA 440 NA 673 
NA 8,874 NA 7,261 
NA 1,019 NA 515 

NA 4,646 
NA 29,083 

NA 6,380 
NA 28,718 

NA 1,851 NA 1,935 

9,271 6,316 13,682 8,008 
NA 362 NA 610 
NA 11,352 NA 8,296 

Total ---------------------------------- NA 882,320 NA 850,430 

NA Not available. 



Table 2.-u.s. imports for consumption of diamond (exclusive of industrial diamond), by country 
(Thousand carats and thousand dollars) 

1973 1974 1975 

Country Rough or uncut Cut but unset Rough or uncut 

Quan- Value 
tity 

Cut but unset Rough or uncut 

Quan- Value 
tity 

Quan- Value 
tity 

Quan- Value 
tity 

Angola ----------------------------------------- __ __ __ __ (1) 15 __ __ 
Belgium-Luxembourg ---------------------------· 68 16,836 1,159 177,317 43 14,804 953 162,926 
Brazil ------------------------------------------ (1) 6 2 409 1 535 4 ·· 642 
Canada ----------------------------------------· 1 276 1 91 (1) (1) (1) 52 
Central African Republic ------------------------ 191 7,668 -- -- 132 6,766 -- --
France ----------------------------------------- 6 169 24 2,441 31 5,668 20 2,150 
Germany, West --------------------------------- 1 301 1 94 1 72 2 207 
Hong Kong ------------------------------------· -- -- 6 1,006 (1) 65 5 772 
India ------------------------------------------· (1 ) 21 213 23,099 -- -- 221 26,709 

Quan- Value 
tity 

4 609 
31 8,250 

5 982 

134 5,298 
7 231 

Israel ------------------------------------------ 34 7,838 852 128;204 37 8,052 774 128,856 33 5,523 
Japan ------------------------------------------ 1 36 2 286 1 77 4 854 1 77 
Liberia ----------------------------------------- 7 5,192 (1) 406 6 8,683 (1 ) 5 4 4,981 
Netherlands ------------------------------------· 55 22,209 18 4,143 51 19,193 32 4,948 36 13,643 
Portugal ---------------------------------------· (1) 40 __ __ 1 408 (1 ) 1 -5 570 
Sierra Leone -----------------------------------· 2 747 2 78,919 (1) 40 453 57,577 1 82 272 32,696 
South Africa, Republic of -----------------------· 427 83,707 24 12,833 389 68,948 23 9,786 927 189,885 
Switzerland ------------------------------------· 1 181 5 1,429 2 251 8 1,587 (1) 42 
U.S.S.R ---------------------------------------- -- -- 30 5,931 -- -- 15 3,609 -- __ 
United Kingdom -------------------------------- 979 225,802 20 2,415 911 211,799 19 3,209 451 69,959 
Venezuela -------------------------------------- 296 9,839 (1 ) 12 383 8,215 (1 ) 20 389 8,204 

Cut but unset 

Quan- Value 
tity 

849 153,276 
3 491 
1 156 

is 2,1ii6 
1 281 
5 847 

300 37,211 
902 147,114 

2 428 

68 9,8iio 
2 473 

(1) 83 
21 7,777 

4 1,087 
43 9,215 
17 2,576 

(1) 5 
Western Africa, n.e.c --------------------------- -- -- -- -- 1 883 -- -- 36 6,568 
Zaire ------------------------------------------· -- -- -- -- 2 200 (1 ) 18 3 152 __ __ 
Other ------------------------------------------ 7 1,158 3 831 5 467 2 929 3 212 10 1,162 

Total ------------------------------------- •2,821 •460,198 2,360 360,987 2,450 412,678 2,083 347,362 2,341 347,882 2,236 374,237 

1 Less thari ¥. unit. 
2 Adjusted by the Bureau of Mines. 
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WORLD REVIEW 

Angola.-The production of diamond in 
Angola declined in 1975 owing to the 
political chaos caused by the collapse of 
public authority following the exodus of 
the Portuguese. The principal diamond 
producing company was the Portuguese 
firm, Campania de Diamantes de Angola 
(Diamang), which was reported to be in 
financial, difficulties.10 Diamang's produc
tion -was from alluvial diamond-bearing 
gravels in areas drained by t}J.e major 
river systems of central and southern An
gola. Stripping was the mining method 
used, and was accomplished by mechanical 
excavators and hydraulic monitors, as well 
as manual shovels. 

Australia.-It -was estimated that 95% 
of the amount of opal used in jewelry in 
the world comes from- six deposits in 
Australia.11 More than half of the pr()duc
tion is from the area of Coober · Pedy. In 
1973, the value _of opal exported from 
Australia was officially reported to be $27 
million, but unofficial estimates were much 
higher. It is simple to smuggle out high
quality opal following c;,tsh and carry 
deals. Mining -methods have been mostly 
by hand digging to be gentle with the 
opal. Lately, however, bulldozers and rip
pers have been used to strip the surface, 
and then hand digging is used to remove 
opal as it is exposed. 

The Mining · Houses of Australia Ltd., 
having ceased sapphire mining operations, 
offered to sell its saPPhire stockpile to 
shareholders . to liquidate its inventories.12 

However, a strong recovery in the sapphire 
market led to Dominion Mining's resump
tion of full-scale operations at its Frazers 
Creek property in New South Wales. 

Botswana.-The Government of Bot
swana and De Beers Botswana Mining Co. 
concluded negotia~ons relating to the terms 
governing diamond mining at Orapa and 
Letlhakine (formerly the DK I and DK 2 
complex).13 Production at Orapa will be 
increased to 4.5 million carats per year by 
1979 from the present 2.4 million carats. 
The Letlhakine mine is expected to pro
duce about 400,000 carats annually by 
1979. 

At Orapa in 1975, the tonnage treated 
was 3,359,832 short tons, compared with 
2,953,628 tons treated in 1974." The recovery 
grade was 79.19 carats per IIO short tons, 

compared with 92.03 carats per llO tons in 
1974. Two X-ray sorting machines were in 
use, and two additional machines were be
ing installed in a new circuit. 

Brazil.-:Results of _a 4-year aerial infra
red photographic survey of the Amazon 
region indicated areas suitable. for pros
pecting for_ diamond in the Tumucumaque 
mountains and in Roraima. This prompted 
Anglo -American Corp. (AAC) to join In
come (Bethlehem Steel Corp.jHanna Mining 
Corp.) to form Sopermi (40% AAC, 60% 
Income), an exploration firm which is ac
tive in Minas Gerais and Mato Grasso.ll! 

Canada.-No occurrences of precious gem 
stones have been found in Canada, but a 
variety of other gem stone minerals are. 
available. The main geological regions and 
some important gem stone areas were de
scribed in an article which was well illus
trated by color photographs.16 

Central African Republic.-The output 
of diamond in 1975 in the Central African 
Republic was 339,000 carats, about the same 
as in 1974, and the value was $14.7 mil
lion compared with $14.4 minion in 1974. 
In spite of lower dollar exchange rates, 
the income was higher owing to improved 
gem stone quality and increased prices of 
diamond. 

Diamond in the Central African · Repub
lic, to date, has been mined in alluvial 
fans, basins, water courses, and streambeds. 
Because these formations are not conducive 
to large-scale mining operations, most dia
mond mining has been by individuals and 
small groups. However, diamond recovery 
at these small operations has become more 
difficult, and a shift to large-scale operations 
was needed, requiring larger capital ex
penditures. To maintain and expand pro
duction, Diamond Distributors Interna
tional Inc. (United States), Cominco, Ltd. 
(Canada), and the Government of the Cen-

1° Mining Journal. Diamang. How Much Longer? 
V. 286, No. 7330, Feb. 13, 1976, p. 129. 

11 Hartley, W. D. Dreams of Strikin111 It Rich 
Sustain Men Bitten by Opal Fever.· Wall Street 
Journal, v. 185, No. 9, Jan. 14, 1975, pp. 1, 26. 
, 12 Mining _Journal. Sapphire Dividends? V. 284, 
No. 7293, May 30, 1975, p. 422. 

13 Bureau of Mines. Diamond: Botswana. Mineral 
Trade Notes,' v. 72, No. 11, November 1975, p. 4. 

H De Beers Consolidated Mines Limited. 1975 
Annual Report. 59 pp. 

15 Mining Journal. AAC: Brazilian Diamond In
terest. V. 284, No. 7295, June 13, 1975, p. 463. 

18 Steac;y, H. R. Canada's Beautiful, Little 
Known Gemstones. Canadian Geog. J., December 
1974. 
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tral African Republic established a local 
firm, Societe Centrafricaine d'Exploitation 
Diamantifere (SCED), in late 1973 to meet 
these objectives. SCED has had two success
ful years and has been largely responsible· 
for maintaining the prOduction of diamond 
in the Republic at the 1974-75 levels. 

The quality of diamond is good as 60% 
to 70% are of gem grade. Most stones are 
exported uncut to Europe, Israel, or the 
United States. Skilled Central African ar
tisans in Black Africa's only diamond cut
ting factory cut about 5% of the gem 
diamond production. In 1974; diamond 
exports to the United States were valued at 
$6.8 million for gem quality and $464,000 
for industrial diamond. Diamond exports 
comprise an important element in the for
eign exchange earnings and ·tax revenues 
of the Republic. Over the past 10 years 
about 30% of its foreign exchange earnings 
have been from diamond exports. 
Colombia.-~ids were invited. from pri

vate companies . for mining rights at the 
three largest emerald deposits in the De
partment of Boyaci, at Muzo, Coscuez, and 
Pefias Blancas, which have been closed 
since Empresa Colombiana de Minas (Eco
nominas) ceased operations itt July 1973P 
The successful companies, which must be 
at least 51% Colombian owned, would 
have an initial lease for 5 years with the 
possibility of an extension for a further 
3 years; Econominas will continue to be 
responsible for overall control of the 
deposits. The mining district was descri)led 
as too rich for a pc>Qr country, leading 
to violence.'" 

Ghana.-The total production of dia
mond in Ghana is probably fifth in the 
ranking of countries in the world, but 
nearly 90% of Ghana's production is in
dustrial grade."' Gem diamond in the 
2- to 4-carat range was recovered in a 
dredging operation by Dunkwa Goldfields 
Co. on the Jimi River in the Ashanti 
region. Small gem stones were also re
covered in the Bonsa Valley of Western 
Ghana. The First International Natura 
Corp., New York, with substantial U.S. 
investment, negotiated with the Govern
ment of Ghana for mining rights on a 
25-square-mile area at the confluence of 
the Birim and Pra Rivers. The Govern
ment will have 55% equity in the project 
when negotiations are concluded. 

Diamond production is marketed ex
clusively by the Government's Diamond 
Marketing Corp. (DMC). DMC buys all 
local diamond production, and grades, 

values, processes, and sells to end users 
abroad. The sales of diamond abroad were 
made with the assistance of Consolidated 
African Selection Trust in London. The 
majority of diamond exports were made 
to the United Kingdom, the Netherlands, 
and Belgium-Luxembourg. 

Israel.-The diamond industry in Israel 
was said to be the world's largest.20 Ex
ports of polished diamond in 1975 were 
2,701,388 carats, compared with 2,467,008 in 
1974, an increase of 9.5% according to 
statistics of the Diamond Department of 
the Ministry of Commerce and Industry. 
The contemporary market demand for 
smaller stones resulted in a 2.4% decrease 
in the value of 1975 exports, $548.6 million 
compared with the record $562.2 million 
in 1974. The U.S. market accounted for 
$153 million out of Israel's total 1975 
exports. In concentrating on the smaller 
stones, it was estimated that in 1975 
Israel produced 85% of the world's supply 
of melees (gem diamonds of from . 40 
stones per. carat to 2 stones per qtrat). The 
wider application of automated equipment 
in many plants. plus increased, individual 
effort made possible greater output with 
approximately the ,same number of workers. 

Lesotho.-After nearly 2 years of nego
tiations, Prime Minister Leabua Jonathan 
and De Beers Consolidated Chairman 
Harry Oppenheimer signed an agreement 
which will open a new diamond mine in 
Lesotho."" Control of the mine will be by 
a newly formed company, De Beers Lesotho 
Mining Co., Ltd., in which Lesotho will 
hold 25%, equity. De Beers investment 
commitment is U.S. $35 million over 2 
years. 

The agreement permits developm~nt of 
Lesotho's only identified kimberlite dia
mond pipe at Letseng Ia Terae in the 
northeastern district of Mohkotlong. Out
put of the mine, will be marketed through 
a second company to be formed by De 
Beers and registered in Lesotho. Lesotho 
will charge a sales tax of about 15% on 
mine production until De Beers recovers 
its capital costs. Depending on the mine 
profitability, the taxes may rise to 71.5% 
of profits on a graduated scale. 

1T Bolsa Review. News Review. April 1975, p. 
220. 

1s Omang, J. Emeralds a Way of Life in Colom
bia. Washington Post, Sept. 2, 1975, p. D10. 

"' Bureau of Mines. Diamond: Ghana. Mineral 
Trade Notes, v. 72, No. 4, April 1975, p. 14-15. 

20 Israel Industry & Commerce & Export News. 
Israel's Diamond Industry. V. 27, March 1976. p. 5. 

21 Bureau of Mines Diamond: Lesotho. Mineral 
Trade Notes, v. 72, No. 4, April 1975, pp. 15-16. 
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Malagasy Republic.-The Malagasy Serv
ice of Mines reported production and ex
port of a variety of gem and ornamental 
stones which contributed to the foreign 
exchange earnings of the Republic. The 
list included agate, amazonite, amethyst, 
beryl (gem grade), citrine, garnet (gem 
grade), opal, tourmaline, jasper, labradorite. 
rose quartz, and smoky quartz. The exports 
were mostly to collectors interested in 
minerals from the Island of Madagascar. 

Pakistan.-The Pakistan Mineral Devel
opment Corp. recovered about 3,000 carats 
of rubies at the Hunza ruby mines for 
testing and evaluation in Karachi."' 

Sierra Leone.-The 51% Government
owned National Diamond Mining Co. 
commenced prospecting in new areas of 
the Southern Province to replace diamond 
deposits nearing exhaustion. Diamond Dis
tributors, International, Inc., of New York, 
acquired a prospecting license for dia
mond and gold. 

South Africa, Republic of.-The Central 
Selling Organization reported diamond 
sales in 1975 of 793.5 million rands (US 
$1,066 million), or 6.5% less than in 1974."" 
During 1975, production exceeded sales, 
and the excess was absorbed into stock. 
No breakdown of either gem stones or 
industrial diamond sales was given. Dur
ing 1975, demand for the smaller size of 
gem diamond improved, but the demand 
for larger, more expensive stones remained 
weak. To meet the demand for smaller 
stones, production at mines where the 
average stone size is smaller was increased 
and that of mir,es where the average is 
larger was decreased. 

At the dormant Kimberly mine rains 
have caused severe slope failures in the 
drainage tunnel which was started in 
November 1975 and is expected to be 

completed in 1977. Also in the Kimberly 
Division, mechanization was accelerated to 
replace manual operations wherever pos
sible in underground sections and on the 
surface under a program to phase out 
migratory labor. 

South-West Africa, Territory of.-The 
Consolidated Diamond Mines of South 
West Africa (Proprietary) Ltd. reported an 
increase in ore treated in 1975 to 13,498,048 
short tons from 13,047,780 tons in 1974. 
The average stone size decreased from 0.88 
carat in 1974 to 0.73 carat in 1975. Over
burden stripped increased from 45,074,540 
tons in 1974 to 46,389,670 tons in 1975. 
Diamond production was higher in 1975 
at 1,747,739 carats, compared with 1,569,961 
carats in 1974. 

The application of a well-point dewater
ing system together with the use of a 
bucket wheel excavator enabled mining to 
proceed up to 492 feet seaward of the 
high water mark, and extending operations 
to 656 feet appeared feasible. 

U.S.S.R.-Soviet geologists, according to 
the Novost Information Service of Moscow, 
have discovered additional reserves of tur
quoise, other semiprecious stones, and in
dustrial stones in Uzbekistan in Central 
Asia. The other stones included !azurite, 
chalcedony, onyx, quartz, and rhodonite. 
The Ministry of Geology added that a 
stone processing plant was already under 
construction to produce 322,920 square feet 
of ornamental stone tiles per year. Produc
tion of these stones in Uzbekistan will 
increase three or four times by 1980 ... 

22 Mining Journal. Industry in Action. Hunza 
Rubies Encouraging. V. 284, No. 7292, May 23, 
1975, p. 403. 

" De Beers Consolidated Mines Limited. 1975 
Annual Report. 59 pp. 

"'Industrial Minerals. Company News & Mineral 
Notes. No. 93, June 1975, p. 51. 
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Table 3.-Diamond (natural): World production, by country 1 

(Thousand carats) 

1973 1974 1976P 
Country 

Gem I~~~~- Total Gem I~~- Total Gem I~~i- Total 

Africa: 
Angola ---------------
Botswana --------------
Centm.l Africa Republic 

2,126 
2,416 
r 524 

Ghana ----------------
Guinea 0 ---------------

Ivory Coast ------------
Lesotho • --------------
Liberia • ---------------
Sierra Leone -----------

1,694 
362 

r 341 
r 231 

26 
120 

1 
509 
646 

631 
2,054 
r 183 

r 2,076 
66 

180 
8 

308 
768 

r 2,307 
80 

300 
9 

817 
1,404 

1,470 
408 
220 
267 

1~ 
2 

377 
670 

490 
2,310 

118 
2,315 

56 
167 

9 
259 

1,000 

1,960 
2,718 

338 
2,672 

80 
279 
11 

636 
0 1,670 

345 
362 
220 
233 
26 
84 
1 

'241 
600 

116 
2,062 

119 
2,095 

66 
126 

2 
'166 

900 

• 460 
2,414 

339 
2,328 

80 
209 

3 
<406 

0 1,500 

South Africa, 
Republi!l of: . 

&'h:'enem:s!:.;·---- 625 1,876 2,501 605 1,817 2,422 1,527 2,036 509 

properties • ------ 2,368 1,938 4,306 2,397 1,961 4,358 2,518 2,061 4,579 
Other -------------- 456 303 758 438 292 730 408 272 680 

Total --------------:3-,4:-:4:-8-:-:4:-:,1-17----7"",-56""5--3-,4-4-0--4-,0-7-0--7 ,-5-10--3-,-43-5--3-,8-6-0--'1-,2-95 
South-West Africa, 

Territory of ---------- 1,520 80 1,600 1,491 79 1,570 1,660 88 1,748 
Tanzania -------------- 251 250 501 249 249 498 224 224 448 
Zaire ------------------ r 1,082 11,858 12,940 1,143 12,468 13,611 1,076 11,734 12,810 Other areas: 
Brazil ------------------ r 56 r 57 r 113 127 127 254 135 135 o 270 
Guyana ---------------- 31 21 52 12 18 30 8 13 ,.2201 
India ------------------ 18 3 21 18 3 21 17 3 
Indonesia 0 ------------- 12 3 15 12 3 15 ·12 8 16 
U.S.S.R. • ------------- 1,900 7,600 9,500 1,900 7,600 9,500 1,960 7,750 9,700 
Venezuela -------------- 315 463 778 279 970 1,249 239 821 1,060 

------~------------------~----------~-
World tots! ~--------- r 12,462 •30,605 •43,067 12,212 32,310 44,522 10,867 30,259 41,126 

• Estimate. P Preliminary. r Revised. 
1 Total (gem plus industrial) diamond output for each country is actually reported except where 

indicated to be an estimate by footnote. In contrast, the detailed separate reporting of gem diamond 
and industrial diamond represents Bureau of Mines estimates in the ease of every· country except 
Central African Republic (1973), Lesotho (1973-75), Liberia (1973-74), Guyana (1973), and Vene
zuela (all years), where sources give both total output and detail. The estimated distribution of 
total output between gem and industrial diamond is conjectural in the ease of a number of coun
tries, hssed on unofll.cial information of varying reliability. 

• Exports of diamond originating in Lesotho; excludes stone imported for cutting and subse-
quently reexported. 

3 Exports. 
• Partial :figure, January 1 through December 15 only. 
• All company output from the Republic of South Africa except that credited to the Premier 

mine; excludes company output from the Territory of South-West Africa and Botswana. 

TECHNOLOGY 

Turquoise may be of inferior quality or 
may be confused with other materials to 
the disadvantage of the owner of the 
turquoise. For example, chrysocolla is 
identified frequently as turquoise. A sim
ple test will help identify the sample cor
rectly."" A drop of commercial grade of 
hydrochloric acid (HCl), commonly called 
muriatic acid (!12% HCl), is placed on the 
sample. If it is chrysocolla, the acid will 
turn to a greenish-yellow color which can 
be easily observed by blotting it with a 
white tissue. No reaction will take place 
on fair to excellent quality turquoise. 
Azurite and malachite will change the 
acid's color and they will effervesce also. 

American Indian turquoise jewelry can 
also be difficult to assess. Advice to pro
spective buyers included cautions against 
fakes, mass-produced or machine-made 
jewelry labeled "Indian" creation, and 
even stolen jewelry ... The quality of the 
turquoise in the jewelry was also described 
for the benefit of prospective buyers."' The 
geographical distribution of turquoise in 

,. O'Haire, R. T. A Simple Test, Chnsocolla or 
Turquoise? Arizona Bureau of Mines, Fieldnotes, 
v. 5, No. 2, June 1975, p. 9 . 

.. Chan_ging Times, The Kiplin_ger Manzine. The 
Big Rip-Off in Indian Jewelry. V. 29, No. 9, Sep· 
tember 1975, p. 4. 

"' Albuquerg1,1e Journal. Turquoise Cost Uj), But 
Watch Out. 93d Year, No. 3, Apr. 21, 1974, pp, 
l-2. 
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the United States is limited to the margins 
of the Colorado Plateau of the South
western States. With the aid of instru
mental neutron activation analysis to de
tect trace elements, researchers are able 
to tell which turquoise came from which 
mine.28 The information obtained from a 
study of turquoise artifacts from a pre
Columbian Indian village contributed 
knowledge to the trading patterns of the 
inhabitants. 

The Job Safety & Health magazine of 
the U.S. Department of Labor indicated 
10,000 lasers were in use by industry, and 
the boring of holes in diamond was noted."" 
A proposed safety code required protective 
housings, safety interlocks, visual and 
audible warning signals to alert operators 
in case of interlock failure and other steps 
to eliminate exposure to any radiation or 
other hazards. 

The current process equipment and 
products of the semiconductor crystal 
industry were reviewed and predictions 
were made for the future state-of-the-art.30 

The processes which were described in
cluded the Czochvalski, float zone, pedestal 
growth, and zone leveling and procedures 
such as edge defined ribbon growth, 
dendritic web growth, Schmid Viechnicki, 
and cold crucible melting. 

Natural diamond and most manufac
tured diamond are formed at high pres
sure. It is possible to synthesize diamond 
by growing it from existing diamond in a 
low-pressure gas rich in carbon.31 It was 
found advantageous to have the seed dia
mond in powder form to take advantage 
of the large surface per unit of weight. 
Powder having a particle size of up to I 
micrometer has a specific surface of about 
10 square meters per grain. It was also 
found that, if the diamond particles are 
suspended in the gas, such as methane by 
applied vibrations, the growth would be 
improved; the method could also yield 
threads, whiskers, or fibers of diamond. 

Information about the earth's deep in· 
terior is scanty, and even inferences drawn 
from seismic and electrical conductivity 
measurements include assumptions about 
the relevant mineral species. Recently geo· 
physical investigations applied improved 
techniques to suggest major revisions in 
the accepted hypothesis pertaining to the 
earth's lower mantle. The key to the new 
techniques is a device developed at the 
National Bureau of Standards and is 
known as a diamond-anvil or diamond-

window pressure cell."2 The device is not 
new, but its refinements and applications 
are. In addition to the work at the Na
tional Bureau of Standards, groups at the 
Geophysical Laboratory of the Carnegie 
Institution of Washington and at the 
University of Rochester contributed. studies 
of chemical and physical properties. 

The most prominent characteristic of 
minerals and gems is color. The cause of 
the color in many of these materials is 
frequently unknown or misunderstood, and 
many erroneous early guesses as to the 
causes of specific colors in minerals have 
been repeatedly copied from one text to 
the next so that much misinformation is 
current. Twelve distinct causes of color 
were described in three articles;• and brief 
outlines of four theories-crystal field, 
molecular orbital, band, and physical op
tics-were included. 

The tumbling process has been in use 
about 30 years for polishing gem stones. 
The technique is more popular now than 
ever before, and an evaluation of tumbling 
was presented."• The shape of a tumbler 
may be round, hexagonal, or barrel. The 
material of construction may be glass, 
ceramic, plastic, rubber, or steel. The tum
bler may have a fixed speed of rotation, or 
it may be variable. Tumblers may be open 
or sealed. Tumblers may rotate on a fixed 
or a variable axis, or may vibrate, usually 
on a vertical axis. The stones for the 
tumbler should be of similar grain, density, 
toughness, hardness, and porosity. The load 
should be exact, although most tumblers 
work well when about two-thirds to three-

28 Science News. Archaeology. Snaketown Tur
quoise Trading. V. 108, Nos. 8-9, Aug. 23-30, 
1975, p. 125. 

29 American Metal Market. Laws for Lasers. V. 
82, No. 13, Jan. 20, 1975, p. 26. 

ao Lenzin_g, J. Survey of Semiconductor Crystal
Growing Processes and Equipment. Solid State 
Technology, v. 18 No. 2, February 1975, pp. 34-
39, 43. 

31 Devjaguin, B. V. and D. B. Fedoseev. The 
Synthesis of Diamond at Low Pressure. Scientific 
to'2:_!~9':n, v. 233, No. 5, November 1975, pp. 

32 Science. Research News. High-Pressure Geo
physics: A Window on the Lower Mantle. V. 190, 
No. 4218, Dec. 5~.,1975, pp. 967, 968. 

33 Nassau, K. 1 he Origins of Color in Minerals 
and Gems-Part I. Lapidary ]., v. 29, No. 5, 
August 1975, pp. 920, 922, 924, 926, 928. 
--· The Origins of Color in Minerals and 
Gems-Part II. Lapidary ]., v. 29, No. 6, Septem
ber 1975. pp. 1060. 1062. 1064, 1066. 1068, 1070, 
---. The Origins of Color in Minerals and 
Gems-Part III. Lapidary J., v. JJ1 No. 7, October 
1975, pp. 1250, 1252, 1253, 1<0'tj, 1256, 1258. 

"'Zertner, J, C. Tumblers, Tum ling and Tum
bled Gems-Part I. Lapid~ J., v. 29, No. 9, 
December 1975, pp. 1670:..1691. 
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fourths full. The amounts of fluid or 
water, abrasive polishing media, and special 
additives are also variable. Because of all 

the possible variations, it was recommended 
that the instructions of the manufacturers 
be followed explicitly. 



GemStones 
By W. Timothy Adams1 

The production value of gem stones and 
mineral specimens in the United States 
during 1976 was estimated to be $8.9 mil
lion, an increase of 2% over that of 1975. 
Most of the value was contributed by the 
few companies that operated deposits for 
emerald, jade, opal, sapphire, and turquoise. 

Amateur collectors were important even 
though their total contribution was surpass
ed by the commercial operators. The com
mercial operators sold mainly to wholesale 
or retail outlets and occasionally to jewelry 
manufacturers. 

DOMESTIC PRODUCTION 

Mines and collectors in 39 States pro
duced gem materials estimated at $1,000 or 
more for each State. Ten States supplied 
90% of the total value as follows: Arizona, 
$4.0 million; Nevada, $1.3 million; Maine, 
$1.1 million; Oregon, $525,000; California, 
$231,000; New Mexico, $210,000; Montana, 
$170,000; Texas, $168,000; Washington, 
$168,000; and Wyoming, $147,000. 

Park authorities at the Crater of Dia
monds Park in Arkansas reported the find
ing of 398 diamonds, of which 1 was 3 carats 
and 3 were 2 carats each. No value was 
placed on the stones. • 

A report was published on the evaluation 
of diamond-containing weathered kimber
lite pipes in Colorado and Wyoming.• 

A 200-carat emerald crystal was found at 
the Big Crabtree emerald mine near Little 
Switzerland, N.C. The stone appeared to be 
of fine quality and could yield a stone of 40 
carats if cut. It would be larger than the 
Carolina emerald of 14 carats. Peridot was 
mined by about 200 individuals of the San 
Carlos Apache Tribe at Peridot, Ariz., and 

no estimate of quantity and value of the 
peridot was available. 

The production of turquoise of all grades 
and quantities reported was 221 tons, val
ued at $3.9 million and was principally 
from Arizona, Nevada, and Colorado. The 
great interest in Native American style 
jewelry continued throughout 1976. Many 
articles appeared in various publications 
describing the qualities of genuine tur
quoise and Native American jewelry.• 

'Physical scientist, Division of Nonmetallic Minerals. 
2 Arkansas Department of Parks and Tourism, Parks 

Division. 
1McCallum, M. E. and C. D. Mabarak. Diamond in State

Line Kimberlite Diatremes, Albany County, Wyo.; Lari
mer County, Colo., Geol. Survey of Wyo., R1 12, September 
1976,36pp. 

•Hass, L. N. Turquoise - Blue Heaven in a Stone, Part 
I. Gems and Miner., No. 458, December 1975, pp. 8-9, 62-63, 
78-77. 
--. Part IT. Gems and Miner., No. 459, January 1976, 

pp. 42, 62-64. 
--. Part ill. Gems and Miner., No. 460, February 

1976, pp. 33-36. 
Rowe, R. C. Turquoise - Genuine or False. Gems and 

Miner., No. 459, January 1976, pp. $l!7. 
Hemrich, G. I. Turquoise Subetitutes. Gems and Miner., 

No. 470, December 1976, pp. 17-20, 22. 
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Mine 

Emerald: Big Crabtree mine 

Jade: Stewart Jewel Jade mine 

Opal: 
Roya!Pearockmine -----------

Spencer Opal mine (dig-for-fee 
mine). 

Sa bire: 
~ussee Sapphife mine 

(Bold unscreened material to 
tourists in summer and as
sisted in screening). 

Sapphire Village mine 
(Y ogo Gulch). 

Twquoise: 
Auroremine ----------------

BlackSpidermine ------------

BlueEaglemine -------------

BlueJimmine --------------

BlueSpidermine -------------

Buundarymine --------------

Duve!Corp.mine -------------

Morencimine ---------------

Pinto Velley mine ___________ _ 

RedMountainmine -----------

Roya!Bluemine -------------

Shmhone and Ackerman minee ___ _ 

Twquoise Chief mine _________ -

VillaGrovemine -------------

Location 

Mitchell County, N.C:.. ____ _ 

Kobuk Village, Alaska ____ _ 

HumboldtCounty,Nev ____ _ 

Clark County, Idaho _____ _ 

Granite County, Mont ____ _ 

Judith Besin County, 
Mont. 

LanderCounty,Nev _____ _ 

---~0------'--------

Mineral County, Nev _____ _ 

LanderCounty,Nev ------

____ do------- ______ _ 

Mineral County, Nev ------

Mohave County, Ariz _____ _ 

Greeulee County, Ariz ____ _ 

GilaCounty,Ariz --------

LanderCounty,Nev _____ _ 

EsmereldeCounty, Nev ___ _ 

Churchill County, Nev ____ _ 

Lake County, Colo _______ _ 

Seguache County, Colo ____ _ 

CONSUMPTION 

Operator 

PBH Emerald Co. 
Box163 
Little Switzerland, N.C. 28749 
Stewert Jewel Jade Co. 
5314thAve. 
Anchorage, Alaska 99501 

HerryW. Wilson 
Denio, Nev. 89404 
Merk L. Stetler 
1862 Ranier St. 
Idaho Falls, Idaho 63401 

Cheussee Sapphire Corp. 
Bux706 
Philipsburg, Mont. 59858 

~PJf" Internationel Corp. 

Utica, Mont. 59452 

Carico Lake Mining Co. 
Box3426 
Albuquerque, N.Mex. 87110 

~foW~tngCo. 
Lubbock, Tex. 79401 
E. Loving and D. Leeter 
Bux155 
Mina, Nev. 89422 
Jamee Elquist 
Box255 
Battle Mountain, Nev. 89820 
John Lee & Co. 
5101 North 40th St., Apt. 119 
Phoenix, Ariz. 85018 
D. Brannon and R H. Herrington 
Bux377 
Mina, Nev. 89422 
L. W. Hardy Co., Inc. 
3809 East Highway 66 
~rownAriz. 86401 

230Weet66Ave. 
Gellup, N. Mex. 87301 
L. w. ~;rCo., Inc. 
3809 East Highway 66 
Kingman, Ariz. 86401 
J. M. Johnson 
102 Weet 9th Pl. 
Mesa, Ariz. 85201 
Turquoise Nugget (colessee) 
Bux1118 
Flagstaff, Ariz. 86001 
RC.Wilcox 
Bux1311 
Tonopah, Nev. 89040 
Lomberdo Turquoise Co., Inc. 
1300 East Main St. 
Austin, Nev. 89310 
N.F.Reed 
Albuquerque, N.Mex. 87110 
G. Musick 
Bux174 
Villa Grove, Colo. 81155 

Domestic gem stone output went to am
ateur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption of gem 

stones (domestic production plus imports 
minus exports and reexports) was $705 mil
lion, 51% more than that of 1975. 

PRICES 

Typical costs to a retail jeweler in De- importers were as follows:• 
cember 1976 for representative better qual-

5Jewelers' Circular- Ke}'Stone. JC-K's Colored Stone 
ity gem stones as reported by 15 typical Price Index. V. 147, No.5, February 1977, p. 84. 



GEMSTONES 583 

Oemstolle 

~e;~~~~~~~~~~~~~~~~~~~ 
~ --------------------
~~ ------------------
Man'sskybluestar ---------------

~dot~~~~================ 
~~~-===================== ~m --------------------
TowrnHWn~~ -~------------
TOIIl'IDalin~pink ----------------

Carat 
weight 

10 
8 
5 

10 
1 
1 

10 
3 
5 

to, 
2 
2 
5 

10 
10 

Median price 
per carat 

$15 
120 

1,100 
8 

2,875 
475 
300 
438 
62 
50 

1,875 
725 
300 
55 

100 

Price range 
per carat 

$11-$17.50 
75-260 

750-1,100 
5-10 

1,500-5,000 
400-600 
190-450 
30().500 
50-70 
45-60 

1,250-3,500 
400-1,200 
150-250 
55-100 
75-125 

N0TES.-T~-c:aret eat's eyee and 15-carat peridot, botb of which were on tbe 1974 list, became unavailable during 
1975, but tbe median price per carat oftbe smaller stones held at tbe levels of tbe larger stolles. 

No survey was .made of diamond prices; price trends indicated hlgber prices for cut diamond 1 carat and smaller, but no 
change in 1arger eut diamond. 

FOREIGN TRADE 

Exports of all gem materials amounted to 
$326.7 million, and reexports to $155.5 mil
lion. Diamond ,accounted for 94% of the 
value of exports and 92% .of the reexports. 
Exports of diamond totaled 312,853 carats 
valued at $306.1 million. Of this total, dia
mond eut but unset, suitable for gem stones 
not over 0.5 carat, was 53,375 carats valued 
at$21.1 million; and cut, but unset, over 0.5 
carat was 258,738 carats valued at $284.9 
million; · 

Ree:!tports of diamond . amounted to 
1,198,805 carats, valued at $142.7 million, in 
categories as follows: Rough or uncut, suit
able for gem stones, not classified by weight, 
1,025,183 carats valued at $88.9 million; cut 
but un&et, .not over 0.5 carat, 45,127 carats 
valued at $9.2 million; cut but unset, over 
0.5 carat, 128,450 carats, valued at $44.6 
million. 

The :10 Jeading recipients of diamond 
exports accounted for 89% of the carats and 
98% of the value and were as follows: Hong 
Kong, 98,102 carats valued at $132.5 mil
lion; the. Netherlands, 39,033 carats valued 
at $39.7.million; Switzerland, 32,480 carats 
valued at $37.2 million; Japan, 46,924 carats 
valued at $33.5 million; Belgium, 25,827 
carats valued at $25.8 million; France, 6,288 
carats valued at $14.5 million; West Ger
many, 5,416 carats valued at $7.1 million; 
the United Kingdom, 4,671 carats valued at 
$4.7 million; Israel, 9,670 carats valued at 
$3.2 million; and Canada, 8,952 carats val
ued at $2.3 million. 

The eight leading recipients of diamond 
reexports accounted for 96% of the carats 
and 97% of the value and were as follows: 
Belgium, 432,030 carats valued at $41.1 

million; Israel, 403,017 carats valued at 
$34.3 million; tpe ·Netherlands, 213,537 
carats valued at $25.2 million; the United 
Kingdom, 32,830 carats valued at $11.7 
million; Switzerland, 7,832 carats valued at 
$8.9 million; France, 20,884 carats valued at 
$6.9 million; Japan, 26,764 carats valued at 
$5.6 million; and Hong Kong, 10,797 carats 
valued at $4.5 million. 

Exports of all other gem ·.materials am
ounted to $20;6 million. Of this total, pearls, 
natural and cultured, not set or strung, 
were valued at $0.6 million. Natural pre
cious and semiprecious stones, unset, were 
valued at $18.0 million; and synthetic or 
reconstructed stOnes, unset, were valued at 
$2.0 million. Reexports of all other gem 
materials ·amounted to $12.8 million in 
categories as follows: Pearls, $0.8 million; 
natural precious and semiprecious stones, 
unset, $11.8 million; synthetic or recon
structed stones, unset, $0.1 million. 

lnlports of gem materials increaSed about 
39% in value over those of 1975. Diamond 
accounted for 86% of the total value of gem 
material imports. 

Although rough and uncut diamond im
ports were reported from 24 countries, over 
99% of the value was from 9 countries as 
follows: The Republic of South Africa, 
1,194,128 carats, $257.2 million; the United 
Kingdom, 494,884 carats, $113.8 million; 
Sierra Leone, 331,554 carats, $42.9 million; 
the Netherlands, 50,393 carats, $20.5 mil
lion; Israel, 38,573 carats, $8.2 million; 
Belgium-Luxembourg, 37,885 carats, $6.7 
million; Venezuela, 260,066 carats, $6.0 mil
lion; Liberia, 2,790 carats, $2.9 million; and 
the Central African Republic, 36,006 carats, 
$2.2 million. 
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Cut but unset diamond, not over 112 
carat, was imported from 38 countries; 
however, the imports of this category from 
10 countries amounted to 99% of total 
carats and value as follows: Israel, 1,100,253 
carats, $178.7 million; Belgium, 1,011,991 
carats, $157.1 million; India, 498,996 carats, 
$64.7 million; the Netherlands, 68,419 car
ats, $9.6 million; the U.S.S.R., 35,794 car
ats, $8.1 million; the Republic of South 
Africa, 13,747 carats, $3.7 million; Switzer
land, 12,673 carats, $1.7 million; the United 
Kingdom, 11,243 carats, $1.6 million; 
France, 9,276 carats, $1.9 million; and Hong 
Kong, 8,981 carats, $1.3 million. Cut but 
unset diamond, over 1/2 carat was imported 
from 30 countries; the imports from 9 coun
tries amounted to 99% of the total carats 
and 98% of the value as follows: Belgium, 
156,083 carats, $66.8 million; Israel, 102,563 
carats, $32.5 million; the Republic of South 
Africa, 8,178 carats, $6.0 million; the Neth
erlands, 9,717 carats, $3.3 million; the 
U.S.S.R., 6,660 carats, $2.5 million; the 
United Kingdom, 2,661 carats, $2.0 million; 
Switzerland, 1;142 carats, $1.1 million; In
dia, 3,389 carats, $0.8 million; and Hong 
Kong, 860 carats, $0.7 million .. 

Imports of emeralds increased 45% in 
quantity and 37% in value. Emerald was 
imported from 33 countries; the imports 
from 9 countries amounted to 96% of the 
carats and 94% of the value as follows: 
Colombia, 57,252 carats, $21.6 million; In
dia, 578,780 carats, $9.7 million; Switzer
land, 28,457 carats, $6.9 million; Brazil, 
207,620 carats, $3.8 million; Israel, 76,805 
carats, $2.7 million; the United Kingdom, 
76,069 carats, $2.5 million; Hong Kong, 
49,730 carats, $2.1 million; West Germany, 
34,817 carats, $1.7 million; and France, 
3,745 carats, $1.1 million. Ruby and sap
phire were imported from 34 countries; the 
imports from 7 countries amounted to 91% 
of the value as follows: Thailand, $15.6 
million; Sri Lanka, $2.3 million; India, $2.0 
million; Switzerland, $2.0 million; Hong 
Kong, $1.8 million; West Germany, $0.7 
million; and Canada, $0.4 million. Natural 

pearls and parts from 11 countries increas-. 
ed 12% in value of imports; 5 countries 
accounted for 91% of the value as follows: 
India, $371,000; Japan, $104,000; France, 
$85,000; Burma, $82,000; and Hong Kong, 
$48,000. Cultured pearls increased 52% in 
value of imports which were received :Q-om 
20 countries of which Japan, at $10.~ mil
lion, accounted for 95% of the value. Im
ports of imitation pearls increased 32% in 
yalue; Japan, at $569,000, accounted for 
84% of the value. Coral, cut but unset, and 
cameos suitable for use in jewelry increased 
slightly in value of imports, which were 
received from 20 countries; 3 countries 
accounted for 94% of the value as follows: 
Italy, $3.4 million; Taiwan, $1.5 million; and 
Japan, $1.2 million. 

Imports of other precious and semipre
cious stones, rough and uncut, increased 
30% in value and came from 46.countries of 
which 7 countries accounted for 78% of the 
value as follows: Brazil, $2.5 million; Aus
tralia, $2.0 million; Colombia, $1.1 million; 
Hong Kong, $0.3 million; Inttia, $0.2 million; 
the Republic of South Africa, $0.2 million; 
and Zambia, $0.2 million. Other precious 
and semiprecious stones, cut but unset in
creased 26% in value and were imP<>rted 
from 59 countries, of which 7 countries 
accounted for 87% of the value as follows: 
Hong Kong, $15.4 million; Brazil, $5.3 mil
lion; West Germany, $3.5 million; Australia, 
$2.9 million; Taiwan, $1.5 million; Iran, $1.0 
million; and India, $1.0 million. Synthetic 
gem stones, cut but unset, increased 26% in 
value and came from 17 countries of which 
6 countries accounted for 96% of the value 
as follows: West Germany, $5,639 million; 
France, $1,226 million; Switzerland, $1,191 
million; Japan, $1,099 million; Taiwan, 
$0.272 million; and Hong Kong, $0.259 mil
lion. Imitation gem stones increased 9% in 
value and came from 18 countries, of which 
5 countries accounted for 98% of the value 
as follows: Austria, $4,959 million; West 
Germany, $2,618 million; Czechoslovakia, 
$0.961 million; Japan, $0.252 million; and 
Hong Kong, $0.106 million. 

I i 
I 
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Table 1.-U.~~ iJnports for 'consumpticm of preeious and semipreeious gem stones 
• ;> (Thousand carats and thousand dollara) 

19'76 19'76 

Quantity Value Quantity Value 

Diamonds: 
2,464 462,667 
3,087 549,182 ~~~:::::::::::::::::::::::::::::::::::::::::::::::: ~1 M~~ Emeralds:CutbatUJ1118t ____________ :_________ 806 40,848 1,165 65,286 

NA 6,49'1 
Coral..cut bat.UD811t, and cameos IIQitable.for usemjewelry__________________________ NA 6,476 
Rubieaandaappbirea:CutbutUDIIet ------------- NA 19,069 NA 27,165 

NA 20 
Marcaaites _______________ . _____ :_________ NA 23 
Pear Ia: 
N~----------------------------- NA ma NA 756 

NA 11,062 
NA 680 ~=::::::::::::::::::::::::::::::::::::::::::::::::::::::: :~ 7~A 
NA 8,266 
NA ~ 

Other pncioua and aemiprecious stones: 

=:=-~::::::::::::::::::::::::::::::::::~:::::::::: :~ 28~ 
Othern.a.p.f -------------------------- NA 1,986 NA 

18,705 10,116 
NA 766 
NA 9,072 

' Syntlletic! . ' 

ImiE,em~=:::::::::::::::D~==---18,..:.:r:!:~~-......:::~=~::::o ___ ...:.;:::._ _ __;= 

TOO&l------------------------~---- NA 850,480 NA 1,179,366 

NA Not av8ilab1e. 

WORLD REVIEW 

Australia.-Turqtwise was discovered in 
Australia in 1967, The deposits are located 
in the remote central regioil. of the North
em Territory approximAtely 265 miles 
northeast of the railhead at Alice Springs. 
The turquoise occurs in a series of Cam
brian siltstone-mudstone beds that form 
Part of the Sandover Beds of the Georgina 
Basin. A range of phosp~te types is pro
duced fron!. the mine, MiCroscopic and X-ray 
diffusion examination have shown the typi
cal high-grade matet:ial. to be composed of 
very-tine-grained, close-packed nodules of 
turquoise. The turquoise has been formed 
by the chemical combination of phosphates 
and alumina in the phosphate-rich beds and 
copper leached from the overlying copper
rich tuffaceous siltstones, Mining is by 
open-eut methods. Specimens .up to three
quarters ton have been rec:overed. Proven 
reserves are considerable, a:iJ.d continuity of 
supply is offered. A wide range of material 
is available for gem cutters and the carving 
tr&de. The area is not open to collectors and 
hobbyists.• 

New markets for A~ opals are 
being opened both at home and in Japan. 
Stones from Cooper Pedy a:iJ.d Andamooka 
are being used in a variety of styles in 
watch bracelets and pendants, A new manu
facturing process is reported to insure high 
durability of the stone, • 

Botswana.-A new tax regime instituted 
by the Government of Botswana established 
an effective partnership between the Gov
ernment and the De Beers Group, The 

Orapa mine produced 2,360,945 carats of 
diamond from 3,428,985 tons of ore in 1976. 
Construction work is in progress at Orapa 
to increase the capacity of the mine from 2,3 
million carats to 4.5 million carats per year. 
The new Letlhakine mine, 24 miles south
east of Orapa was commissioned, and pro
duction begaD. at the rate of 320,000 carats 
per year. The mine treated diamondiferous 
gravels surrounding the pipe. Design work 
was in progress for the second stsge of 
development to treat the kimberlite. Pros
pecting continued at a kimberlite pipe 
discovered in Jwaneng in the south of the 
country. The pipe is overlain by 150 feet of 
overburden and represents a considerable 
technical achievement. A drilling program 
has established that the pipe is large and 
contains diamond in economic quantities. • 

Burma.-The Mogok ruby that made 
Burma one of the gem capitals of the world 
has also been the cause of the country's 
plunder by smugglers and black market
ears. The gem industry was nationalized in 
1969, and 18 kinds of precious stones in
cluding rubies, sapphires, and jade were 
brought under official control. Officials ad
mit that thieves are still active despite 
strong security ~t the mines.• 

~ J. Auatra1ian Tuniuoile. Lapidary J~ v. 80, 
No. '7, October 19'76, pp.1684-1686. 

'Minlllll JC1U11181 Ccmfenmcea. New Uaea for Opal. V. 
287, No. ft76, Dec. 24, 19'76, p. 510. 

"De Been Coaeolidated Mines Ltd. 19'16 Annual Report, 
69 Jll»· 

-MauDg, C. T. The Curae of the Burmelle Ruby. Wash. 
Post, Apr. 18, 19'76, p. H-8. 
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Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by country 
(Thousand carats and thousand dollars) 

1974 1975 1976 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value tity tity tity tity tity tity l( 
~~ -------------------------------- (1) 15 4 609 

.... 
958 162,926 849 153,276 38 6,661 l,i68 223,868 z 

~~~~~~~~~~-======================= 
48 14,804 31 8,250 toll 
-i 535 -4 642 -5 982 -8 491 

5 99 -4 600 ~ Bnuil--------------------------------- 1 79 
~-------------------------------- (1) (1) (1) 52 

134 5,298 
1 156 (1) 6 (1) 90 &; Central African Republic ______________ ----- __ 132 6,766 36 2,204 

Fnm~ -------------------------------- 31 5,668 20 2,ioo 7 231 18 2,195 6 643 -9 1,957 ! Germany, West--------------------------- 1 72 2 207 -- 1 281 (1) (1) 4 1,214 
Hong Kong _____ ------------------------- (1) 65 5 772 -- -- 5 847 1 825 10 1;962 

mma --------------------------------- 221 26,709 300 37,211 502 65,432 
Israel ----------------------------~---- 37 8,062' 774 128,856 38 5,528 902 147,114 39 8,299 1,203 211;146 

J i!~-================================ 
1 77 4 864 1 77 2 428 1 51 6 1,001 
6 8,683 (1) 5 4 4,981 3 2,871 Netherlande _____________________________ 51 19,193 82 4,948 86 13,648 58 9,860 50 20,524 78 12;649 

Porl~ ------------------------------- 1 408 (1) 1 5 570 2 473 -i i29 
..... 

Sierra Leone _____ ----- _______ ----'- __ ----- 453 57,577 1 82 272 32,696 (1) 88 331 42,861· co 
South Africa, Republic of ----- ___ --------- ____ 389 68,948 28 9,786 927 189,885 21 7,777 1,194 257,249 22 9,674' . "'I 
Switzerland _- ______________ ------------- 2 251 8 '1,537 (1) 42 4 1,087 1 29 14 2,796.;, 

0) 

U.S.S.R ___ --------- __________ ----------
.9l.i 211,799 

1& 3,609 
451 69,959 

48 9,215 
495 ns.f56 

43 '10,807' 

~:!!:u.~~~-========================== 
19 3;209 17 2,576 14 ' 3,680 

888 . 8,215 (1) 20 889 8,204 (1) 5 260 5,987 (1) 79 Western Africa, n.e.c ________________________ 
1 888 

(i) 
86 6,568 -- -- (1) 172 

ZUre --------------------------------- 2 200 .18 3 152 
l.o l,i62 -3 ; 2,068' Other---------------------------------. 5 467 2 929 3 212 4ll -9 

TOtal _____________________________ 
2,450 . 412,678 2,083 347,362 2,341 847,882 '"2,236 874,237 2,464 462,657 8,087 649,182 

1Less than 1/2 unit. 
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Significant quantities of Burmese jadeite 
ends up in Thailand through various 
smuggling routes. The price of fine apple 
and emerald green jadeite is such that a 
market has been created for the once
neglecte4 yellow, red, and apricot colors. 
Mucli of the yellow and red material being 
offered is not jadeite but dyed quartz. 
The fraud may be detected by concoidal 
fractures on a chipped edge rather than the 
fibrous fracture displayed by jadeite.•• 

Colombia.-Two years ago small em
eralds of little commercial value were dis
covered in alluvial sands near the small 
town of Y acopi. The discovery coincided 
with the closing of Muzo, the major emerald 
mine in Colombia. The increasing pro
duction from the Y acopi area gives evidence 
to the belief thaf soon something of real 
value will be discovered there. A major find 
at Y acopi would give Colombia a new source 
of foreign exchange. 11 

Guatemala.-Rough Maya jade will be 
made available to wholesale gem distribu
tors and rockhowi.ds. The jadeite is of excel
lent carving quality. The colors range from 
a pearly white and a richer green to a dark 
green that appears black when polished. 
The quality of the jade has been evaluated, 
and it compares favorably with Wyoming 
jade. Larger rough-cut boulders have been 
exported to Hong Kong for statue carving.'" 

Lesotho.-The Letseng-la-Terai mine be
gan producing at a rate of 4,000 tons of ore 
per day. Systematic mining began in May 
with the object of exposing hard kimberlite 
at depth and stockpiling the overlying soft 
weathered kimberlite. At yearend, 500,000 
tons of the weathered kimberlite had been 
stockpiled. Tiie profitability of the mine 
depends on the production of a comparative
ly small quantity of large, high-quality 
stones.•• 

lndia.-The Indian diamond industry, 
which is export-oriented and cottage based, 
has grown twelvefold in the past decade and 
now provides employment to approximately 
150,000 workers, mostly skilled artisans. 
The United States has emerged as one of 
the principal buyers of Indian diamond 
accounting for more than 27% of India's 
exports. India's share in the world diamond 
trade is about 7% to 8% in terms ofvalue 
and 1.2% to 1.5% in terms of earatage. A 
combination of skills developed over the 
years and low production costs have en
abled India to specialize in the polished 
small diamonds known as "makeahles." The 
bulk of India's raw material requirments, 

namely, rough diamonds, is supplied by the 
Diamond Trading Company (DTC), London. 
The outlook for the industry is encour
aging." 

Iran.-Iranian production of turquoise 
from March 21, 1975 to March 20, 1976, was 
reported as 68.2 short tons. Proven reserves 
were reported as 11,000 short tons and 
resources as 22,000 short tons.•• 

Pakistan.-The Government of Pakistan 
decided to set up an organization to buy 
uncut emeralds, diamonds, and other pre
cious stones from the mines at Swat in the 
North West Frontier Province and export 
them in finished form. The mines have been 
sealed by the police and mining operations 
suspended for the present. Of the 800 carats 
of emerald produced per- month, a large 
proportion was said to be smuggled out of 
the country.'• 

South Africa, Republic of.-The Central 
Selling Organization reported diamond 
sales in 1976 of $1,555 million, 46% greater 
than in 1975. During 1976, sales exceeded 
production, and the excess was provided 
from stocks. The Central Selling Organiza
tion increased the price of diamond twice 
in 1976, by 3% in January and 6% in 
September. The demand for the smaller 
sizes and the lower qualities of larger dia
monds was very strong in 1976. Toward the 
end of the year, there was improvement in 
demand for better quality large stones. No 
breakdown of gem stones or industrial 
diamond sales was given." 

South-West Africa, Territory of.-The 
Consolidated Diamond Mines of South-West 
Africa (Proprietary) Ltd. reported an in
crease in ore treated in 1976 to 14,167,067 
short tons, from 13,498,048 tons in 1975. The 
average stone size increased from 0.73 carat 
per stone to 0.95 carat per stone in 1976. 
Overburden stripped increased from 46,3-
89,670 short tons in 1975 to 54,996,027 tons 
in 1976. Diamond production decreased to 
1,693,994 carats in 1976 from 1,747,739 ca
rats in 1975. 

"'Greenspan, J. The La- Ripoff: Yellow·Red Burma 
Jade. Lapicl8ry J., v. 29, No. 11, February 1976, p. 2084. 

11World Mining, Colombian Miners Seek Emeralds at 
Yacopi ao FamecfMuzo Mine Cl.-1. V. 29, No. 4, April 
1976, pp. 88-89. 

'"Swemy, w. R. Ancient Maya Jade Deposita Rediscov· 
ered. Lapiilary J., v. 30; No.3, pp. 742-746. 

1SJ)e Beers Consolidated Mines Ltd. 1976 Annual Re
port, 59pp. 

14U.S. Embassy, New Delhi, India. State Department 
~ A-$7, Dec. 23, 1976, 8 pp. 

u.s. Embassy, Tehran, Iran. State Depertment AU-
gram A-225, Dec. 29, 1976, Encloeure 1: 1 pp. 

1"Mining Journal. Production Smuggling in Swat. V. 
286, No. 7337, Mar. 5, 1976, p. 183. 

1"De Beers Consolidated Mines Ltd. 1976 Annual Re-
port,59pp. 
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Further refinements made to the dewa
tering systems and stability improvements 
to the sea wall enabled operations to ad
vance 150 feet further seaward of the high 
water mark. Fewer minor breakdowns were 
experienced with the bucketwheel excava
tor during the year, but three major compo
nent failures decreased overall availability. 

Thailand.-Many of Thailand's precious 
and semiprecious stone mines are nearing 
depletion, resulting in a marked increase in 
importation of blue sapphires from Austra
lia. Smuggling of gem stones from Burma 
and Cambodia also increased.•• 

U.S.S.R.-Soviet geologists are reported 
to have made diamond finds in ancient 
Timan paleozoic deposits west of the 
Urals.•• 

The Frankfurt diamond bourse has gone 
into receivership. German promoters 

attempted to make Frankfurt a world dia
mond market using cutters from Idar
Oberstein to challenge the dominance of 
Israel, Antwerp, New York, and Bombay. 
Breaking into a trade that is divided 
between De Beers and the many Israeli and 
Belgian craftsmen was too big a task for the 
Germans even with Soviet help. 

It is reported that .the U.S.S.R. has open
ed an export office in Antwerp under the 
name of RUSSALMAZ MV. It is also re
ported that the U.S.S.R. is selling the bulk 
of its finished goods to the Diamond Tr!:!ding 
Co. marketing network since attempts to 
compete directly had failed."" 

18U.S. Embassy, Bangkok, Thailand. State Department 
A-140, June 16, 1976, 8 pp. 

Journal. Industry in Action: Exploration. V. 
• 52, July 16, 1976, p. 51. 

""Mcinnes, N. A Soviet Investment. Barron's, v. 56, No. 
1, Jan. 5, 1976, p. 4. 

Table a.-Diamond (natural): World production, by country• 
(Thousand carats) 

Country 
Gem 

Africa: 

1974 

Indus
trial Total Gem 

1975 

Indus
trial Total Gem Indus

trial Total 

Angola ----------- 1,470 490 1,960 345 115 "460 495 165 '660 
Botswana --------- 408 2,310 2,718 360 2,037 2,397 354 2,007 2,361 
Central African 

G~~========= ~ 2l~~ 2.~ ~ 2.M~ 2.m ~ 2.ij~~ ~ 
Guinea' ---------- 25 55 80 25 55 80 25 55 80 

~~========= 11~ 1~ zr~ ~ 12; ~ ~ ~ ~ 
Liberia• ---------- 377 259 636 4241 4165 4406 250 150 °400 

Sierra Leone• -------===6=70==1=,000==1=,6=7=0 ==600====900=====1,::500===600===900===1,=500= 
South Africa, 

Republic of: 
Premiermine ____ 605 1,817 2,422 509 1,527 2,036 458 1,375 1,833 
Other De Beers 

~:e~~=====----2.397-438~---1~·~-~---4-~~~~0 ---2.~:~~~--2-·~~~---4·-~~9---2-·~-~~-2.-~~6----4·-~-5 
Total -------- 3,440 4,070 7,510 3,435 3,860 7,295 3,339 3,683 7,022 

South-West Africa, 
Territoryof ------- 1,491 79 1,570 1,660 87 1,747 1,609 85 1,694 

T8IIZillria ---------- 249 249 498 224 224 448 225 225 '450 
Zaire ------------ .620 .12,991 13,611 395 12,415 12,810 591 11,230 11,821 

Other areas: 
Brazil------------ 127 127 254 135 135 "270 135 135 °270 

g,r=========== ~~ 1~ ~~ 1~ 1~ ~ 1~ ~ M 
Indonesia" --------- 12 3 15 12 3 15 12 3 15 
U.S.S.R ----------- 1,900 7,600 9,500 1,950 7,750 9,700 2,000 7,900 9,900 
Venezuela ______________ 27_9 _____ 97_0 ___ 1..;.,24 __ 9 ____ 23_9 _____ 8_2_1 ___ 1,:....060 _____ 1_90 ____ 643 _______ 833_ 

Worldtotal ------- •11,689 •32,833 44,522 10,184 30,924 41,108 10,320 29,406 39,726 

"Estimate. "Preliminary. 'l!evisecl.. 
'Total (gem plus industrial) diamond output for each country is Bctually reported except where indicated to be an 

estimate by footnote. In contrast, the detailed separate reporting of gem diamond and industrial diamond represents 
Bureau of Mines estinlates in the case of every country except Lesotho (197 4-75), Liberia (197 4), Venezuela (all years), and 
Zaire (1974-75) where sources give both total output and detail. The estinlated distribution of total output between gem 
and industrial diamond is conjectural in the case of a number of countries, based on unofficial information of varying 
rewwili~ · 

"Exports of diamond originating in Lesotho; excludes stone imported for cutting and subsequently reexported. 
•Exports. 
4Partialfigure; January 1 through December 15 only. 
• All company output from the Republic of South Africa except for that credited to the Premier mine; also excludes 

company output from the Territory of South-West Africa and Botswana. 
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TECHNOLOGY 

Ruby crystals were subjected to a static 
pressure greater than 1 megabar in a 
diamond-windowed pressure cell. The pres
sure was monitored continuously by observ
ing the spectral shift of the sharp fluores
cent Ri ruby line excited with a calcium
helium gas-diffusion laser beam. One mega
bar appears to be the highest pressure ever 
reported for a static experiment in which an 
interval calibration was employed. The 
accessibility of this pressure range, coupled 
with the high temperature already reached, 
makes it possible to experiment directly at 
the conditions of the earth's core.21 

General Electric (GE) scientists success
fully tested a new machine that can apply 
pressures greater than 8 million pounds per 
square inch. To achieve and maintain these 
pressures, GE created a pair of tungsten 
carbide pistons tipped with the company's 
manufactured industrial diamonds. The ap
paratus will be used to study changes that 
occur in materials under high pressures and 
temperatures ... 

Two distinct suites of minerals included 
in natural diamond are described. It is 
indicated that they probably represent 
different physical and chemical conditions 
during diamond growth. Detailed minera
logical and chemical study of the minerals 
included in diamond during its growth can 
provide significant data regarding the 
chemistry and physics of the upper mantle, 
as well as providing insight into the genesis 
of diamond ... 

A detailed analysis of the composition of 
gaseous inclusions in seven Arkansas dia
monds ranging in size from 0.37 to 2.06 car
ats and containing other inclusions was 
made by mass spectrographic techniques. 
The released gases were found to be of 
variable compositon and similar to those 
reported earlier from diamonds of African 
origin. Based on the tentative assumption 
that the gases are genetically related to the 
host diamond, a theoretical gas-solid dia
mond growth model was presented, which 
can account for the observed compositional 
variations in the included gases ... 

There are three significant features in 
the typical appearance of opal that provide 
clues to the mechanism responsible for the 
color display: (1) The color is associated with 
small grains, and throughout each grain the 
color is fairly uniform, (2) the color of the 
grains changes as the orientation of the 
stone is changed with respect to the light 
source and the observer, and (3) generally 

the colors are spectrally pure. Electron 
micrographs revealed regular geometric 
patterns of tiny holes across the entire 
surface of a grain. These arrays of holes are 
sufficiently regular to act as three
dimensional diffraction gratings that give 
rise to the stones' characteristic tire."" 

The Spencer mines in Idaho produced 
gem opal, which not only has the intense 
color of Australian doublets and triplets, 
but has an additional feature of displaying a 
star of brilliant colors. There are three 
types of stars to be found among the Idaho 
gems: A eat's eye stone that exhibits a 
single streak of dispersed colors across the 
triplet, a three-ray star, and a six-ray fi!tar. 
Stars such as these have not been reported 
for Australian opal. •• 

Two major techniques, flux and hydro
thermal, have been used to grow emerald 
crystals, and various solvents have been 
employed. The lithium molybdate flux has 
proved to be commercially viable in the 
hands of Chatham and Gilson. Hydrother
mal work, using two acid mineralizers, 
which gave satisfactory growth, did not 
prove to be commercially viable. •• 

Color changes were observed on gamma
ray irradiation of over 500 colorless, pink, 
blue, and green tourmalines. The only sig
nificant changes observed were the develop
ment or intensification of pink or the deve
lopment of yellow superimposed on the 
preexisting color. Some of these colors are 
stable to heat, and some are not."' 

The well-known brown color produced by 
the irradiation of topaz has been reexamin
ed particularly with respect to the kinetics 

21Mao, H. K. and P.M. Bell. High Pressure Physics: The 
1-Megabar Mllrk on the Ruby Ri Static Pressure Scale. 
Science, v.191, No. 4229, Feb. ~.1976, pp. 851-852. 

""American Metal Mllrket/Metalworking News. GE 
Maohine Able to Generate 8 Million Pounds of Pressure. 
V. 83, No. 111, June 7,1976, p. 27. 

""Meyer, H. 0. A. and H. M. Tsai. Mineral Inclusions in 
Diamond: Temperature and Pressure of EQuilibrium. 
Science, v. 191, No. 4229, Feb. 27, 1976, pp. 849-851. 

.. American Mineralogist. Eoperimental Reoults and a 
Theoreticallnterpretstion of Gaseous lnclusione Found in 
Arkansas Natural Diamonds. V. 60, No. 5-6, May.June, 
1975, pp. 413418. 

05Darragh, P. J., A. J. Gaokin, and J. V. Sanders. Opal. 
Sci. Am., v. 234, No.4, April1976, pp. 84-85, 88-96. 

""Sanders, J. V. Star Opal From Idabo. Lapidary J. v. 29, 
No. 11, February 1976, pp. 1986, 1986, 1990, 1992, 2008, 
201(). 

Nllllllllu, K. Synthetic Emerald: The Confusing History 
and the Current Technologies. Part I, Lapidary J., v. 30, 
No. 1, April1976, pp. 196-202. 

27NIIIIIIIlu, K. Synthetic Emerald: The Confusing History 
and the Current Technologies. Part II. Lapidary J., v. 30, 
No. 2, May 1976, pp. 468, 47(), 472, 488, 490, 492. 

18N118111lu, K. Gamma Ray Irradiation lnduoed Changes 
in the Color ofTourmalineo. Am. Mineralogist, v. 60, No.7-
8, July-August 1976, pp. 710-713. 
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of the color formation. The known color is 
produced at two different rates. Heating to 
200 for a feW hours removes essentially all 
the color of the specimens tested.• 

A completely new comparison microscope 
assists the geologist and mineralogist in the 
accurate identification of minerals by color. 
The Lovibond-Nelson microcolorimeter is 
based on an optically linked pair of micro
scopes using a single light source. Accurate
ly graded glass filters are calibrated to the 
Lovibond subtractive color system and give 
an optical match with a sample. so 

An automatic cutting machine, The Pier
matic, an English invention, cuts small 
ditimond stones with efficiency and consis
tency of make. Machines are in use in 
Israel, New York, and Puerto Rico. Use of 
the machine is usually limited to stones of 
about 30 points.•• 

Modern technology in the form of aerial 
photographs offers major assistance to 
mineral collectors. Photograph prints avail
able from film libraries show settlers' home
steads, derelict railways, ghost towns, or 
any kind of habitation or clearing. Fifty
year-()ld bush trails show plainly no matter 
how overgrown they have become. Careful 
study of photographs will often save many 
miles of wandering in search of prospective 
sites.•• 

""Nilllllllu, K. and B. E. Prescott. Blue and Brown Topaz 
Produced by Gamma Irradiation. Am. Mineralogist, y. 60, 
No. 7-8, July-August 1976 pp. 700.709. 

""Mining Journal. Methods and Machines. Microcol· 
orimeter for Mineral Identification. V. 286, No. 7342, May 
7. 1976, p. 363. 

"'Jeweler's Circular-Keystone. Gemstones. Automatic 
Diamond Cutting in N.Y. V.146, No. 7,June 1976, p. 46. 

""Hutchinson, W. and J. Hutchinson. Genuine Tressure 
Maps. Lapidary J., v. 30, No.3, June 1976, pp. 818-821. 



Gem Stones 
By W. Timothy Adams1 

The value of gem stones and mineral 
specimens produced in the United States 
during 1977 was estimated to be $8.9 mil
lion, the same as that of 1976. Production in 
the domestic commercial mining industry 
decreased, with the shutdown of many 

turquoise mines and the sapphire mine in 
Montana. Amateur collectors accounted for 
much of the activity in many States. Com
mercial operators sold mainly to wholesale 
or retail outlets and also to jewelry manu
facturers. 

DOMESTIC PRODUCTION 

Mines and collectors in 39 States produc
ed gem materials estimated at $1,000 or 
more in value for each State. Nine States 
supplied 90% of the total value, as follows: 
Arizona, $4.5 million; Maine, $1 million; 
Nevada, $1 million; Oregon, $520,000; Cali
fornia, $230,000; Wyoming, $200,000; New 
Mexico, $170,000; Texas, $160,000; and 
Washington, $160,000. 

Park authorities at the Crater of Dia
monds Park in Arkansas reported 91,849 
people visited the park and found 371 dia
monds. The largest was a 4-carat, 25 point 
canary yellow stone, but no value was 
placed on the stone. A campground for 
visitors with 60 class A campsites with 
utility hookups is scheduled for completion 
this year.• 

A 2,400-pound boulder of Wyoming jade 
was displayed in the lobby of the First 
National Bank Building in Denver, Colo. 
The material came from a 1-mile-wide, 
4-mile-long jade strain discovered in south
western Wyoming. Much of the jade carved 
in Hong Kong is supplied from Wyoming 
and imported into this country as finely 
carved Oriental jewelry. 3 

The second largest ruby ever found in the 
Cowee Valley near Franklin, N.C., was 
discovered at the Gregory Ruby Mine, a dig
for-fee mine. The stone weighed 456 carats 
and is conservatively valued at $20,000. It is 
3-inches in diameter, 1 inch thick, 85% 
ruby, and the value could exceed $100,000 
if a star is formed when the stone is cut.• 

The Maine Tourmaline Necklace was do-

nated to· the State of Maine by the Maine 
Retail Jewelers' Association on May 25, 
1977. Two years in the making, the necklace 
is made of Maine native gold and 24 pink 
and green Maine tourmalines with the cen
ter drop stone weighing 24.58 carats. The 
necklace will be available for the F:irst Lady 
of Maine to wear at official functions. • 

Peridot was produced by about 200 indi
viduals of the San Carlos Apache Tribe at 
Peridot, Ariz. Twenty tons of crude mate
rials valued at $17,000 was reported for 
1977. Of this, it is estimated that 7% re
mains as salable material after processing 
into faceted and tumble-polished gem 
stones. The major portions of the finished 
stones are in the lower priced tumble
polished category. A report was completed 
on the olivine resources on Peridot Mesa at 
the request of the San Carlos Apache Tribe. • 

The production of turquoise of all grades 
and quantities reported was 44 tons and was 
principally from Arizona, Nevada, and Colo
rado. About 10% of the turquoise produced 
was gem-grade material, which sold for $10 
to $100 per carat and averaged about $200 
per pound. Lower grade turquoise suitable 
for stabilizing treatment sold for about $35 
per pound of rough material. The value for 
all types and grades of turquoise in 1977 
was estimated at $4.5 million. The market 
for turquoise seems to be decreasing some
what in the face of high prices and suspicion 
as to whether the material offered is a 
synthetic made of other material and col
ored to look like turquoise. 

417 
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CONSUMPTION 

Domestic gem stone output went to am
ateur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption of gem 

stones (domestic production plus imports 
minus exports and reexports) was $1,044.7 
million, 48% more than that of 1976. 

PRICES 

Typical costs to retail jewelers in De
cember 1977 for representative better qual
ity gem stones as reported by colored-stone 

dealers in various U.S. cities were as 
follows: 7 

Gemstone Carat Price range 
Median prices per carat 

weight per carat Early N!~~ber December 

Amethyst ------------ ____________ ----------
Aqummarine ________________________________ _ 
Cat's eye _ ------------------- ___ ------------
Citrine ________________ --------------------

10 $17.50- $36 $30 $30 
5 110- 500 150 150 
5 1,000- 2,400 1,600 1,600 

10 8- 30 16 16 
Emerald: 

Medium to better --- __________ --------------- 1 1,500-16,000 5,000 5,000 
Commercial ---------------------- ________ _ 1 250- 7,000 1,500 1,500 

Garnet, green __________ ----------------------
Opal, black ______________ --------------------
Opw,whlte ---------------------------------
Peridot ___ ---------------------- __________ _ 

1 -100- 1,400 1,026 1,026 
3 500- 1,200 766 766 
5 120- 220 150 150 
5 76- 120 90 90 

Ruby: 
Medium to better ___________________________ _ 700- 9,000 2,000 2,000 
Commercial ______________________________ _ 250- 3,500 700 700 

Sap~~i~m to better _____ ---------------- ______ _ 450- 3,600 1,000 1,000 
Commereml ______________________________ _ 

Star sapphlre: 
Sky-blue ________________________________ _ 

. G~y -----------------------------------
Tanmnire ----------------------------------

100- 1,600 326 326 

160- 1,600 600 600 
46- 330 190 190 

5 500- 600 550 550 
Top~------------------------------------- 5 220- 440 360 360 
Tourmaline, green ____________________________ _ 5 60- 130 90 90 
Tourmaline, pink ___ --------------------------- 5 50- 160 125 125 

Typical costs to retail jewelers in De-· reported by diamond liealers in various U.S. 
cember 1977 for representative dian10nds as cities were as follows:• 

Carat 
weight 

Description, Clarity• Price range --:-:--,-:M::.ed=iu:.:m::..::.pn:.:'.:.ce:..:pe=r.:.ca:.:r::.at;_ __ 
color' (GIA terms) per carat Early December Early November 

0.04-0.08 ------------ G-1 vs, $630-$1,088 
.04- .08 ------------ G-1 Sit 550- 832 
.09- .16 ------------ G-1 vs, 660- 1,198 
.09- .16 ------------ G-1 Sit 604- 954 
.17' .22 ------------ G-1 vs, 816- 1,246 
.17- .22 ------------ G-1 Sh 680- 1,016 
.23- .28 ------------ G-1 vs, 848- 1,418 
.23- .28 ------------ G-1 Sh 794- 1,292 
.29- .35 ------------ G-1 vs, 1,132- 1,618 
.29- .35 ------------ G-1 Sit 906- 1,546 
.46- .55 ------------ G-1 vs, 1,486- 2,536 
.46- .55 ------------ G-1 Sh 1,100- 2,000 
.69- .79 ------------ G-1 vs, 1,738- 3,826 
.69- .79 ------------ G-1 Sh 1,338- 2,650 
.95-1.15 ------------ G-1 vs, 2,420- 6,244 
.95-1.15 ------------ G-1 Sit 1,984- 5,632 

1.00 --------------- D FL 17,000-21,000 

'Gemological Institute of America color grades: D-colorless; G-1-traces of color. 
2Clarity: FL-no blemishes; VS,-very slightly included; Sit-slightly included. 

$824 $744 
730 634 
940 850 
800 708 

1,050 1,000 
902 864 

1,206 1,150 
1,000 952 
1,312 1,304 
1,100 1,028 
2,090 1,940 
1,680 1,528 
2,852 2,616 
2,234 2,104 
4,410 4,410 
3,410 3,232 

20,000 16,000 
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FOREIGN TRADE 

Exports of all gem materials amounted to 
$356.6 million, and reexports to $245.7 mil
lion. Diamond accounted for 94% of the 
value of exports and 95% of the reexports. 
Exports of diamond totaled 316,160 carats 
valued at $336.0 million. Of this total, dia
mond cut but unset, suitable for gem stones 
not over 0.5 carat, was 63,968 carats valued 
at $26.4 million; and cut, but unset, over 0.5 
carat was 246,351 carats valued at $308.3 
million. 

Reexports of diamond amounted to 
1,240,469 carats, valued at $232.9 million, in 
categories as follows: Rough or uncut, suit
able for gem stones, not classified by weight, 
1,113,988 carats valued at $146.0 million; 
cut but unset, not over 0.5 carat, 49,679 
carats valued at $15.5 million; cut but 
unset, over 0.5 carat, 76,802 carats, valued 
at $71.4 million. 

The 11 leading recipients of diamond 
exports accounted for 97% of both the 
carats and the value and were as follows: 
Hong Kong, 107,902 carats valued at $131.6 
million; Belgium, 32,664 carats valued at 
$45.2 million; Switzerland, 25,452 carats 
valued at $41.8 million; Japan, 33,190 carats 
valued at $35.8 million; the Netherlands, 
24,327 carats valued at $32.1 million; 
France, 6,011 carats valued at $18.8 million; 
the United Kingdom, 9,809 carats valued at 
$7.2 million; Israel, 18,360 carats valued at 
$7.0 million; Canada, 11,789 carats valued 
at $5.8 million; India, 31,758 carats valued 
at $0.4 million; and Austria, 4,381 carats 
valued at $0.3 million. 

The nine leading recipients of diamond 
reexports accounted for 99% of the carats 
and 98% of the value and were as follows: 
Israel, 466,101 carats valued at $73.6 mil
lion; Belgium, 395,545 carats valued at $69.0 
million; the Netherlands, 185,544 carats 
valued at $30.6 million; Switzerland, 9,111 
carats valued at $13.3 million; the United 
Kingdom, 40,444 carats valued at $12.2 
million; France, 14,288 carats valued at 
$10.6 million; Japan, 15,981 carats valued at 
$8.9 million; Hong Kong, 12,408 carats val
ued at $7.9 million; and India, 84,874 carats 
valued at $2.0 million. 

Exports of all other gem materials 
amounted to $20.6 million. Of this total, 
pearls, natural and cultured, not set or 
strung, were valued at $0.5 million. Natural 
precious and semiprecious stones, unset, 

were valued at $18.2 million; and synthetic 
or reconstructed stones, unset, were valued 
at $1.9 million. Reexports of all other gem 
materials amounted to $12.8 million in 
categories as follows: Pearls, $1.1 million; 
natural precious and semiprecious stones, 
unset, $11.6 million; synthetic or recon
structed stones, unset, $0.1 million. 

Imports of gem materials increased 39% 
in value over those of 1976. Diamond 
accounted for88% of the total value of gem 
material imports. 

Although rough and uncut diamond im
ports were reported from 28 countries, 99% 
of the value was from 7 countries as follows: 
The Republic of South Mrica, 1,096,493 
carats, $315.8 million; the United Kingdom, 
1,280,769 carats, $238.6 million; Sierra 
Leone, 185,869 carats, $40.5 million; the 
Netherlands, 29,152 carats, $12.5 million; 
Israel, 56,567 carats, $11.2 million; Belgium, 
22,348 carats, $7.6 million; and Venezuela, 
154,814 carats, $5.4 million. 

Cut but unset diamond, not over 1/2 
carat, was imported from 33 countries; 
however, the imports of this category from 7 
countries amounted to 98% of total carats 
and value as follows: Israel, 1,145,413 car
ats, $256.2 million; Belgium, 1,106,815 car
ats, $223.3 million; India, 765,432 carats, 
$129.3 million; the U.S.S.R., 35,207 carats, 
$9.8 million; the Netherlands, 46,784 carats, 
$9.0 million; the Republic of South Mrica, 
20,707 carats, $7.6 million; and the United 
Kingdom, 26,520 carats, $4.2 million. Cut 
but unset diamond, over 1/2 carat, was 
imported from 28 countries; the imports 
from 8 countries amounted to 99% of both 
the total carats and value as follows: Bel
gium, 150,059 carats, $84.5 million; Israel, 
115,087 carats, $48.1 million; the Republic of 
South Mrica, 12,900 carats, $9.3 million; the 
U.S.S.R., 9,239 carats, $4.2 million; the 
Netherlands, 7,608 carats, $3.5 million; the 
United Kingdom, 4,479 carats, $2.8 million; 
Switzerland, 766 carats, $1.6 million; and 
India, 3,905 carats, $1.2 million. 

Emerald imports increased 34% in quan
tity and 16% in value. Emerald was import
ed from 34 countries; the imports from 10 
countries amounted to 98% of the carats 
and 95% of the value as follows: Colombia, 
73,948 carats, $25.1 million; India, 968,937 
carats, $12.5 million; Switzerland, 26,198 

· carats, $7.3 million; Israel, 68,644 carats, 
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$3.6 million; Hong Kong, 68,717 carats, $3.1 
million; the United Kingdom, 57,877 carats, 
$2.9 million; Brazil, 212,97 4 carats, $2.4 
million; the Federal Republic of Germany, 
30,318 carats, $1.9 million; France, 5,368 
carats, $1.4 million; and Belgium, 12,706 
carats, $0.8 million. Imports of ruby and 
sapphire were imported from 32 countries; 
the imports from 10 countries amounted to 
96% of the value as follows: Thailand, $22.5 
million; Switzerland, $2.0 million; Sri Lan
ka, $1.9 million; Hong Kong, $1.6 million; 
India, $1.6 million; Belgium, $0.5 million; 
Burma, $0.5 million; Israel, $0.5 million; the 
United Kingdom, $0.5 million; and Canada, 
$0.4 million. Natural pearls and parts from 
12 countries decreased 28% in value of 
imports; 5 countries accounted for 92% of 
the value as follows: India, $369,000; Burma, 
$36,000; Japan, $35,000; Italy, $33,000; and 
Hong Kong, $27,000. Imports of cultured 
pearls increased 65% in value, and were 
received from 17 countries; Japan, at $17.6 
million, accounted for 96% of the value. 
Imports of imitation pearls increased 39% 
in value; Japan, at $7 48,000, accounted for 
79% of the value. Coral, cut but unset, and 
cameos suitable for use in jewelry decreased 
32% in value of imports, which were receiv
ed from 15 countries; 3 countries accounted 
for 95% of the value as follows: Italy, $1.8 
million; Taiwan, $1.8 million; and Japan, 

$0.6 million. 
Imports of other precious and semipre

cious stones, rough and uncut, increased 
26% in value and came from 43 countries, 7 
of which accounted for 80% of the value as 
follows: Brazil, $3.9 million; Australia, $1.5 
million; Colombia, $0.8 million; Kenya, $0.7 
million; Switzerland, $0.7 million; Zaire, 
$0.4 million; and Israel, $0.3 million. Other 
precious and semiprecious stones, cut but 
unset, increased 1% in value and were 
imported from 65 countries, of which 5 
countries accounted for 84% of the value as 
follows: Hong Kong, $17.8 million; Brazil, 
$4.2 million; the Federal Republic of Ger
many, $3.9 million; Australia, $2.7 million; 
and Taiwan, $1.2 million. Synthetic gem 
stones, cut but unset, increased 3% in value 
and came from 17 countries, 6 of which 
accounted for 94% of the value as follows: 
The Federal Republic of Germany, $6.4 
million; Japan, $1.1 million; Switzerland, 
$1.1 million; France, $0.7 million; Austria, 
$0.3 million; and Israel, $0.2 million. Imita
tion gem stones increased 19% in value and 
came from 22 countries, of which 5 coun
tries accounted for 94% of the value as 
follows: Austria, $6.0 million; the Feder
al Republic of Germany, $2.8 million; 
Czechoslovakia, $0.7 million; Japan, $0.3 
million; and the United Kingdom $0.3 mil
lion. 

Table 1.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

Stones 
1976 

Quantity Value 

1977 

"'Quantity Value 

Diamonds: 

~it~~~~~u~======================== Emeralds: Cut but unset_ ___________________ _ 
Coral,.cu~ but unset, and cameos suitable for 

use mJewelry _________________________ _ 
Rubies and sapphires: Cut but unset ____________ _ 
Marcasites ______________ --------- _____ _ 
Pearls: 

2,909 638,205 
3,502 806,332 
1,563 64,375 

NA 4,410 
NA 33,544 
NA 58 

2,464 462,657 
3,087 549,182 
1,165 55,286 

NA 6,497 
NA 27,165 
NA 20 

NaturaL _____ -------- __ ----------- __ 
Cultured ___________ ----- ____ - ---- __ _ 
Imitation ___________________________ _ 

Other precious and semiprecious stones: 

~~~~t~~~c~~ = = = = = = = = = = = = = = = = = = = = = = = Other n.s.p.f _________________________ _ 
Synthetic: 

NA 544 
NA 18,260 
NA 942 

NA 10,448 
NA 35,617 
NA 3,273 

NA 755 
NA 11,062 
NA 680 

NA 8,266 
NA 35,278 
NA 2,565 

Cut but unset _______________ number__ 
Other __________________________ _ 

Imitation gem stones _____________________ ---..:....:~ __ _.:.:.:..:.::__ ___ .:..:.:::__ __ =:.:.: 
15,753 10,391 

NA 864 
NA 10,841 

18,705 10,115 
NA 766 
NA 9,072 

Total ____________________________ _ NA 1,179,366 NA 1,638,104 

NA Not available. 



Table 2.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by country 
(Thousand carats and thousand dollars) 

1975 1976 1977 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value tity tity tity tity tity tity 

tlfvl::'~~~~~~~-= = = = = = = = = = = = = = = = = = = = = = = 
31 8,250 849 153,276 38 6,651 1,168 223,858 22 7,592 1,257 307,766 

5 99 Brwtil _________________________________ 
5 982 3 491 1 79 4 690 <'J 91 4 860 

Canada _____________________ - _- -- _- ___ - 1 156 (') 6 (') 9Q (') 49 1 704 
Central African Empire ______________________ 134 5,298 36 2,204 

-9 1,957 
51 3,539 

-9 1,577 France ________________________________ 7 231 18 2,195 6 643 8 683 
Germany, Federal Republic of __________________ 1 281 <'J <'J 4 1,214 <'> 8 4 906 Q 

Ghana -------------------------------- 2 58 <'> 16 8 64 tr:l 
Hong Kong ____ ----- ______________________ -- -- -5 847 1 825 10 1,962 1 98 -9 1,741 a:: 
India ________ ---.- _____________________ 300 37,211 -- 502 65,432 (') I 769 130,501 00 Ireland ________________________________ <'> 64 I 413 2 305 

..., 
Israel _________________________________ 33 5,523 902 147,114 39 8,239 1,203 211,!46 57 11,177 1,260 304,263 0 
J~cy __________________________________ 

1 219 1 82 2 292 2 641 z 
Ja~n--------------------------------- 1 77 2 428 I 51 6 1,001 (i) 27 1 286 tr:l 
Liberia ____________________________ ---- 4 4,981 3 2,871 1 228. 00 -- (i) (i) Mauri~nia _____________________________ 

13,643 58 9,860 20,524 
47 5 45 23 

Netherlands _____________________________ 36 50 78 12,849 29 12,465 54 12,489 Portugal _______________________________ 5 570 2 473 
Sierra Leone _____________________________ 272 32,696 (') 83 331 42,861 1 129 186 40,467 4 881 
South Africa, Republic of ___________ ---- ______ 927 189,885 21 7,777 1,194 257,249 22 9,674 1,096 315,790 33 16,905 
Switzerland _______________________ ------ <'> 42 4 1,087 1 29 14 2,796 6 811 8 3,003 Tunisia __________________________ ------ -- -- --

43 10,607 
3 548 

U.S.S.R ______ --- _____ -- ________ --------
451 

43 9,215 
113,756 J,i81 

44 14,089 
United Kingdom ___________ -- ____ --------- 69,959 17 2,576 495 14 3,630 238,608 32 7,073 Venezuela ______________________________ 389 8,204 <'> 5 260 5,987 <'J 79 155 5,381 
Western Africa, n.e.c ________________________ 36 6,568 <'> 172 -·7 •t,729 

(') 23 Other _________________________________ r8 r915 r9 r879 r2 •313 2 645 6 1,771 

To~~----------------------------- 2,341 347,882 2,236 374,237 2,464 462,657 3,087 549,182 2,909 638,205 3,502 806,332 

•Revised. 
1Lese than 112 unit. 

""" 1.\:) 
1-' 
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WORLD REVIEW 

Angola.-The Government of Angola in
creased its holdings in Compania de Dia
mantes de Angola (Diamang) from 200,QOO 
shares to over 1.5 million shares. This gave 
the Government a 60.85% majority interest. 
Foreign companies with interests in Dia
mang will not be affected by the takeover .• 

Australia.-Subject to obtaining the nec
essary government approval, Conzinc Rio
tinto of Australia (CRA) Exploration _ Pty. 
was attempting to increase its 35% interest 
in venture prospecting for diamonds in the 
Kimberley's, W~stem Australia.•• Promis
ing diamond fmds in the Kimberley region 
of West Australia led to a confrontation 
between .Western Australia's State Governo 
ment and the Federal Government's Di
rector of Aboriliinal Affairs. Exploration 
permits issued by the State to CRA Explor
ation Pty., DeBeers Consolidated Ltd., and 
Broken Hill Pty. Ltd. were rejected by the 
Director under his authority over aborigi
nal lands. It is believed that diamondiferous 
kimberlite pipe has been discovered." 

Botswana.....:Agreement has been reached 
between the Government of Botswana and 
DeBeers Consolidated Mines ·Ltd. on the 
basic final arrangements for the d~veloP
ment and 'operation of the large diamond 
mine at Jwaneng. Development of the mine 
and infrastructure is expected to take about 
4 years." 

Central African Empire.-Diamond out
put increased to 301,000 carats. In 1976, 
total diamond production was 286,000 car
ats, half of the 524,000 carats mined as -
recently as 1972. Exports totaled 269,000 
carats valued at $14.4 million. Exports 
maintained their valtie, reflecting the em
phasis on gem-quality stones. Part of the 
deeline in production was due to legal 
difficulties between the leading alluvial 
diamond mining company, Societe Centr
africaine d' Exploitation Diamantifere 
(SCED), and the Central African Empire 
Government. Questions relating to SCED 
status under the nation's investment and 
tax code led to a temporary suspension of 
mining.13 

Colombia.-Colombia supplies 90% of the 
world's emeralds. Legal production is esti
mated at $25 million, which represents 
about 10% of the nation's total exports. 
Fewer than 1% of the emeralds found are 
judged to be of top quality.•• 

Greenland.-Fiscanex Ltd., Willowdale, 

Ontario, Canada, m~keted ruby corundum 
as individual crystals or dotS of Crystals in a 
variety of r~ matrix types. 'these_ stone8 
have exceptionally gOOd color artd fluoresce 
strongly unaer longwave .!lltravioletlight 
but somewhat less under shortwave ultra- -
violetlight: The firm antjcipates , entering 
the reconstil;tlted ruby material market 
since the quaiity of the material is suitable 
for recrystall~d laser applications. _ 

Israei.-Exports of cut diamonds for the 
first 9 months of 1977 idcreased 42%. The 
diamonds were valued at $708 million with 
the expectatiop that exports will total mpre 
than $1,000.million in 1977.15 

Pakistan . ..:.... Rich ;deposits of rubies occur 
in the Hunza area of northern Pakistan. In 
c;>rder to proP'erly explore the occurrences, 
Pakistan Mineral Development Corp. took 
responsibility for the Hunza ruby project in 
197 4. The main nilj.tble formation having 
ruby miheralizationwas reported to have a 
stratigraphic thickness of 2,500 feet and was 
traced for ancuninterrupted strike length of 
more than' 12 miles. Average weight of 
individJlal ru):>y crystals being produced is 
slightly Ies.s than a c,arat. Crystals up to 2 
carats are not uncommon. Color of the 
stones rartges from dull red or brownish, 
pink, purple to. red, bright red, and dark 
pigeon-blood red.>• 

South Mrica, Republic of.-Preliminary 
data on diamond production for 1977 show
ed an increase of 14%. The total for 1977 
was 8,033,000 carats; 4,171,000 carats of 
industrial diamond and 3,862,000 carats of 
gem stones. The upward trend in sales has 
prompted DeBeers Consolidated Mines Ltd. 
to expand its exploration program and 
accelerate mine development at ongoing 
operations. The Finsch open pit in northern 
Cape Province is being expanded to increase 
production from 2.0 million to 3.0 million 
carats per year by 1979. The Langhoogle 
underground mine, Cape Province, is being 
reopened and is expected to supply 60,000 
carats per year beginning in July 1978. The 
Koingnaas mine on the Cape Province coast 
was scheduled to begin production in July 
1978 and produce 500,000 carats per year. 17 

Expansion was also scheduled for the Kim
berley District mines, however, the Dutoit
span and Bultfontein mines were tempo
rarily closed by flooding. Mine personnel 
were transferred to the two other mines in 
the district. Production is expected to be 
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maintained at the 1976 level of over 1 
million carats.'• 

Demand for the smaller sized gem stones 
increased rapidly in 1977. The Central Sel
ling Organization announced price in
creases of 15% and 17% during 1977 for a 
compound increase of nearly 35% for the 
year. Increased prices and demand provided 
Central Selling Organization sales of ap
proximately $2.1 billion in 1977, a 33% 
increase over 1976.'• 

South-West Africa, Territory of.-A new 
diamond deposit was claimed in the Huns
berge area, east of the Restricted Diamond 
AreaNo.l.•• 

Zaire.-Societe Miniere de Bakwanga 
(Miba), Zaire's principal producer of low
grade industrial diamond, is operated by 
the Zairian Government. Miba has an ex-

port quota of 13.5 million carats per year, 
which is set by Zaire-British Diamond 
Distributors, Ltd., an affiliate ofthe Central 
Selling Organization. Miba has suffered 
from supply problems along with a cash 
squeeze that prevented it from making 
normal reinvestments to upgrade and main
tain capital equipment to overcome a sub
stantial shortage of exports below that al
lowed by the quota.21 

Zambia.-The Kafubu emerald mine is to 
be developed on a commerCial scale. Recent 
geological surveys have shown that the 
emerald deposits south of Kalulushi may be 
more extensive and of much greater value 
than originally anticipated. The mine has 
been clandestinely operated by small 
workers.•• 

Table 3.-Diamond (natural): World production, by country' 
(Thousand carats) 

Country 
Gem 

Mrica: 

1975 

Indus
trial Total Gem 

1976 

Indus
trial Total Geni Indus

trial Total 

~~~;- = = = = = = = = = ~~~ 2.~~~ 2.~ ~g~ 2.o~~ 2.~~~ ~g~ 2,2~~ 2.~~ 
Central African 

G:~~r~ = = = = = = = = = = ~~ 2,~~~ 2.~~~ ~~ 2,~!~ 2,~~ ~~ 2,M~ "2 ~~ 
Guinea• ---------- 25 55 80 25 55 80 25 55 ' 80 
Ivory Coast_ ______ -- 84 125 209 24 36 60 26 39 °65 
Lesotho___________ 21 22 23 •1 24 25 6 22 °28 
Liberia ___________ 3244 '162 3406 3176 3144 3320 163 163 326 

Sierra Leone ________ ===2=9=3==43=9==7=3=2==1=9=2===28=9===48=1==1=8=0==27=0==="=4=50 

South Africa, 
Republic of: 

Premier mine 509 1,527 2,036 458 1,375 1,633 502 1,508 2,010 
Other De Beers 
_ properties• 2,518 2,061 4,579 2,549 2,086 4,635 2,796 2,287 5,083 
Other ----====------4=0~8--~27~2--~63~0~--~3=3~3----~2=22~--~555~---564~--~3~76~--~9~40 

Total -------
South-West Mrica, 

Territory of ______ _ 
Tanzania----------
zmre ------------

Other areas: 
Brazil ___________ _ 

g,&:"~=========== 
Indonesia" --------
U.S.S.R ----------
Veneouela -------

3,435 3,860 7,295 3,340 3,633 7,023 3,862 4,171 8,033 

1,660 r88 r1,748 1,609 85 1,694 1,901 100 2,001 
224 224 448 219 219 438 187 188 °375 

r395 12,415 12,810 591 11,230 11,821 561 10,652 11,213 

131 
8 

17 
r3 

1,950 
239 

131 262 38 38 76 100 100 °200 
13 21 6 8 14 7 10 17 
3 20 17 3 20 19 3 °22 

r12 15 3 12 15 3 12 15 
7,750 9,700 2,000 7,900 9,900 2,100 8,200 10,300 

821 1,060 190 643 833 160 540 700 

Worldtotal ------- r10,264 rao,600 r40,864 9,444 28,629 38,073 10,381 29,089 39,470 

"Estinaate. PPrelintinary. 'Revised. 
1Total (gem plus industrial) diamond output for each country is actually reported except where indicated to be an 

estimate by footnote. In contrast, the detailed separate reporting of gem diamond and industrial diamond represents 
Bureau of Mines estimates in the case of eveey country except Lesotho (1971>-76), Liberia (1977), Veneouela (1975 and 
1976), and Zaire (1975), where sources give both total output and detail. The estimated distribution of total output 
between gem and industrial diamond is conjectural in the case of a number of countries, based on unofficial information 
of varying reliability. 

'Exports of diamond originating in Lesotho; excludes stone imported for cutting and subsequently reexported. 
3Exports. 
• All company output from the Republic of South ~rica except for that credited to the Premier mine; also excludes 

company output from the Territory of South-West Mrica and Botswana. 
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TECHNOLOGY 

Grading and demonstrating cut diamonds 
is said to be fast and accurate when using 
the Gem Proportionscope. When the dia
mond is placed in the optical field of the 
instrument, any deviation from ideal pro
portions is said to be clearly visible. Com
parisons can be easily made for establishing 
the grade of a diamond's cut.23 

Six isolated an'd totally enclosed inclu
sions were recovered from an Arkansas 
diamond by burning in air at 850'C. They 
are identified as (a) three euhedral crystals 
of chromian diopside, (b) a euhedral bicrys
tal of chromian diopside plus orthopyroxene 
with minor included matter, (c) anhedral 
olivine plus a small amount of attached 
unidentified glassy silicate rich in silicon 
and aluminum with minor iron, titanium, 
zinc, and potassium, (d) finely polycrystal
line periclase plus minor magnetite. X-ray 
diffraction, and chemical and morphological 
data are given. The periclase may have 
existed in the diamond as magnesite; if so, 
the observed inclusions bear resemblance to 
equilibrium phases recently reported for 
silicate plus carbonate reactions under 
mantle-like conditions. Interpretation of 
pressure-temperature equilibrium condi
tions for the diamond inclusion system 
based on the silicate-carbonate reaction and 
the two-pyroxene geothermometer suggests 
5xl04 kbars and 1,300'C, but the olivine plus 
vitreous-like phase inclusion may indicate a 
pressure well below 5xlO• kbars.•• 

When does a science come of age? When it 
grows so fast and in so many parts of the 
world that its members need abstracts. 
These data will be useful in two types of 
laboratories: (1) The research laboratory 
where the goal is new syntheses through 
flame, flux, and pressure; and (2) the testing 
laboratory, which is under constant chal
lenge to identify manmade materials and 
treatments. More than 1,750 entries are 
arranged in the alphabetical order of mine
ral species. However, garnet-type synthetics 
such as yttium-aluminum garnet (YAG) and 
gadolinium-gallium garnet (GGG) are 
grouped together, as are double, triplets, 
and information about synthesis in general. 
Treatments such as irradiation, staining, 
coating, and heating are also covered. Each 
entry gives the color, type, manufacturer, 
identification data, and the name and date 
of the publication or patent describing it. 

The abstracted journals and monographs 
are worldwide and date from the 1880's.•• 

For many years it was said that opal 
could not be synthesized. However, synthe
tics are now available from several sources. 
When the synthetics first came on the 
market, gemologists had to develop methods 
of differentiating them from natural opals. 
One of the first indications was that synthe
tic opals were too perfect as compared with 
most natural opals, but better methods 
were necessary. A series of tests was devised 
and are presented to assist in the identifica
tion of synthetic opal. 26 

Faceting may be described as the techni
que of cutting a gem stone with a number of 
flat polished surfaces arranged in a given 
pattern and at predetermined angles. The 
main reason for faceting a stone is that this 
style of cutting takes advantage of the 
inherent brilliance of the material being 
cut. The amount of brilliance a gem shows 
depends on the quantity of light reflected 
from its surface and, even more important, 
the amount of internal reflection. Faceted 
gems are usually cut from transparent 
materials to take advantage of their proper
ty of reflecting light. Even though stones 
are faceted primarily for their brilliance, 
many of the more valuable stones are cut 
for their color. If color is the main feature, 
even if a stone has just a little potential 
brilliance, it will look better faceted. The 
potential brilliance of a gem is very impor
tant in determining the style of cut that will 
help the stone achieve its potential bril
liance. There are two basic styles of cuts
the brilliant and the step (or emerald) cut. 
Brilliant cuts are preferred for stones hav
ing a high refractive index and a high 
dispersion; the step cut is effective for 
colored gems having a low to medium re
fractive index. The evaluation of equip
ment, materials, methodology, and techni
ques were discussed in a recent publi
cation.27 
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Gem Stones 
By G. David Baskin1 

The value of gem stones and mineral 
specimens produced in the United States 
during 1978 was estimated to be $8.9 mil
lion. Production in 1979 decreased to an 
estimated $8.2 million. During both years, 
turquoise production decreased while tour
maline and sapphire production increased. 

Amateur collectors accounted for much of 
the activity in many States. Commercial 
operators produced rough jade, jasper, ag
ate, sapphire, turquoise, opal, and tourma
line, which they sold mainly to wholesale or 
retail outlets and also to jewelry manufac
turers. 

DOMESTIC PRODUCTION 

Mines and collectors in 39 States produc
ed gem materials with an estimated value 
of $1,000 or more in each State in 1978. 
Nine States supplied 89% of the total value, 
as follows: Arizona, $4.6 million; Maine, 
$1 million; Nevada, $1 million; Oregon, 
$600,000; California, $240,000; Wyoming, 
$200,000; New Mexico, $180,000; Texas, 
$170,000; and Washington, $170,000. In 
1979, estimated production in Arizona 
and Oregon decreased to $4 million and 
$500,000, respectively, while other values 
remained the same. 

Park authorities at the Crater of Dia
monds Park in Pike County, Ark., reported 
120,000 people visited the park in 1978 and 
found 608 diamonds. The largest was sn 8.5-
carat, brown stone of undetermined value. 
Most of the stones are off-white to brown; 
however, yellow, pink, and green stones are 
also found. During 1979, the park had 
85,400 visitors, and 411 diamonds were 
found. The largest stone found weighed 5.1 
carats. The decrease in attendance reflected 
a general decrease in tourism around the 
country; however, "dig for fee" operations 
remained popular. 

In 197~, new tourmaline pockets were 
found in the Mt. Mica pegmatites near West 
Paris, Maine. The green and blue crystals 
should yield several cut stones up to 100 
carats each. Some of the tourmaline from 
th9 Dunton Quarry, Oxford County, was 

used to create miniature sculptures of ani
mal life native to North America. The gem 
carvings, some made with several colors of 
Maine tourmaline, were completed in Idar
Oberstein, the Federal Republic of Ger
many, and exhibited at national gem shows 
in the United States.• In 1979, one of the 
largest gem tourmaline-bearing cavities 
ever discovered in the United States was 
found at Mt. Mica. 

In San Diego County, Calif., tourmaline is 
being produced at the reopened Himalaya 
Mine. The Tourmaline Queen and Pala 
Chief mines, in the same county, Continue 
to produce fine gem-quality and specimen 
tourmaline and morganite. 

Small quantities of rare red beryl crystals 
are being mined in a rhyolite in the Wah 
Wah Mountains in Beaver County, Utah. 
Much of the material is sold as mineral . 
specimens; however, some fine cut stones 
have been available. The finer stones, none 
weighing over 3 carats, have sold for $3,000 
per carat. 

In Mitchell County, N.C., a small pocket 
of emerald was found at the old Crabtree 
mine. Several of the crystal specimens 
would yield fair to good cut stones weighing 
1 to 1.5 carats. 

Sapphire mining continued at Yogo 
Gulch, Mont. The mine is producing some 
very fine blue stones. Three carats has been 
the maximum size cut stone available. 

868 
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In Rabun COunty, Ga., and Macon Coun
ty, N.C., small quantities of gem-quality 
smoky quartz have been found. 

Gem-quality aquamarine has been found 
in decomposed pegmatite in the mountains 
near Pierce, Idaho. 

CONSUMPTION 

Domestic gem stone output went to ama
teur and commercial rock, mineral, and 
gem stone collections, objects. of art, and 
jewelry. Apparent consumption (domestic 
production plus imports minus exports and 

reexports) in 1978 was $1,447 million, 39% 
more than that of 1977. During 1979, appar
ent consumption decreased to $1,238 mil
lion. 

PRICES 

A sampling of prices which colored-stone customers during December 1979 follows:• 
dealers in various U.S. cities charged their 

Median price per carat 

Gemstone Carat Price range 
Ear%., weight per carat Decem r December 
1979 19781 

~~;================================= Cat'seye(chrysoberyl) _______ -------- ___________ _ 

atrine ------------------------------------

10 $14- $28 $15 $15 
5 55- 300 168 100 
2 290-1,500 850 800 

10 8- 18 12 9 
Emerald: 

Medium to better ---------- _________________ _ 

Oo~ -------------------------------
1 1,600-4,675 3,150 2,700 
1 250-1,500 900 900 Garnet, green (tsavorite, demantoid) __________________ _ 

Opal, black------------------~---------------

~;~~~oll~cl========================= Ruby: 
Medium to better ------------------------- __ _ 
Commercial _______ ----------------------- _ 

Sa'=m to better ----------------------------

1 425- 850 600 475 
3 350- 750 500 400 
5 60- 125 75 75 
5 45- 90 65 55 

950-4,000 1,830 1,250 
450-1,550 590 500 

450-2,500 750 600 
Commercial ~------------------------------ 90- 630 225 150 

saak;~~~--------------------------------
GreY------------------------------------Tanzanite (blue-violet zoisitel ______________________ _ 

5 80- 900 250 250 
5 25- 150 100 83 
5 300- 700 500 413 Topaz _________ - _- _-- _- ___ - _______________ _ 5 150- 265 245 193 Tourmaline, green _____ ------ _________________ _ 

Tourmaline, pink __ -~- ___ ---- _________________ _ 5 30- 110 70 48 
5 30- 145 80 70 

1 Adjusted from Keystone prices formerly published. 

A sampling of prices which diamond deal- customers in December 1979 follows:• 
ers in various U.S. cities charged their 
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Carat Description, Clarity2 Price range Median price per carat 
weight color1 (GIA terms) per carat Early December 1979 December 19783 

0.04-0.08 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ G-I vs, $450- $755 $587 $611 
.04- .08 ~ ~~ ~~ ~~ ~~ ~~ ~ G-I SJ, 381). 615 540 546 
.09- .16 ~ ~~ ~~~ ~ ~~ ~~ ~ G-I vs, 471). 872 640 731 
.09- .16 ~~~~~~~~~~~~ G-I SJ, 421). 695 595 643 
.17- .22 ~~~~~~~~~~~~ G-I vs, 740- 1,495 980 945 
.17- .22 ~~~~~~~~~~~~ G-I Sh 671). 1,315 895 850 
.23- .28 ~~~~~~~~~~~~ G-1 vs, 840- 1,745 1,220 1,115 
.23- .28 ~~~~~~~~~~~~ G-I Sh 700- 1,535 1,090 982 
.29- .35 ~~~~~~~~~~~~ G-I vs, 931). 1,980 1,400 1,242 
.29- .35 ~~~~~~~~~~~~ G-I Sh 771). 1,690 1,120 1,065 
.46- .55~~~~~~~~~~~~ G-I vs, 1,600- 2,488 1,950 1,565 
.46- .55~~~~~~~~~~~~ G-I SJ, 1,250- 2,140 1,540 1,348 
.69- .79 ~~~~~~~~~~~~ G-I vs, 2,000- 3,185 2,605 2,035 
.69- .79 ~~~~~~~~~~~~ G-I Sh 1,500- 2,7 46 2,103 1,861 

1.00-1.15 ~~~~~~~~~~~~ D FL 35,000-38,500 37,000 22,500 
1.00-1.15 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ E vvs, 14,000-19,500 17,000 NA 
1.00-1.15 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ G vs, 4,428- 7,500 6,100 NA 
1.00-1.15 ~~~~~~~~~~~~ H vs. 3,500- 5,700 4,650 NA 
1.00-1.15 ~~~~~~~~~~~~ I SJ, 2,500- 4,300 3,170 NA 

NA Not available. 
'Gemological Institute of America color grades: D-colorless; E-rare white; G-1-traces of color. 
'Clarity: FL-no blemishes; VVS,-very, very slightly included; VS,-very slightly included; vs.-very slightly 

included, but more visible; Sit-slightly included. 
3 Adjusted from Keystone price formerly published. 

The retail price of a finest quality, 1-carat 
diamond tripled between December 1976 
and December 1978. This was due in part to 
devaluation of the U.S. dollar and the fact 
that the diamond market became very spec
ulative early in 1978. In order to dampen 
speculation in the resale of rough gem
quality stones, De Beers Consolidated Min
ing, the South African company controlling 
85% of the world's diamonds, imposed a 
40% surcharge on its April sales of rough 
stones; during May, June, and July, the 
surcharge was reduced to 25%, 15%, and 
10%, respectively. The surcharge had the 
desired effect in that it quelled speculation 
and suspected hoarding of rough diamond 

at a time when De Beers' supplies were 
believed to be limited. Following the remov
al of the surcharge, De Beers raised prices 
an average of 30%. In September 1979, De 
Beers' prices again rose an overall13%; the 
largest increase affected cut stones weigh
ing over one-half carat. 

Emerald prices decreased in 1979 approx
imately 10% in all but the finest qualities. 
An increase in the supply of Zambian stones 
brought the decline. 

Other precious and semiprecious stones 
also increased in price and popularity. 
Many buyers turned to colored stones as 
fine diamonds became more expensive. 

FOREIGN TRADE 

The following section contains foreign 
trade statistics for 1978 and for 1979 (in 
parentheses). 

Exports by the United States of all gem 
materials amounted to $492.7 ($661.0) mil
lion, and reexports to $290.7 ($279.0) mil
lion. Diamond accounted for 93% (94%) of 
the value of exports and 96% (94%) ofthe 
reexports. Exports of diamond totaled 
332,199 (213,481) carats valued at $457.1 
million ($623.1 million). Of this total, dia
mond cut but unset, suitable for gem stones 
not over 0.5 carat, was 49,057 (59,300) carats 
valued at $41.7 million ($69.5 million); and 
cut but unset, over 0.5 carat was 170,316 
(145,864) carats valued at $402.1 million 

($552.5 million). Exports of uncut diamond 
were 112,826 (8,317) carats valued at $13.3 
million ($1.1 million). 

Reexports of diamond amounted to 
1,266,998 (982,027) carats valued at $279.6 
million ($261.5 million), in categories as 
follows: Rough or uncut, suitable for gem 
stones, not classified by weight, 1,179,038 
(913,981) carats valued at $169.1 million 
($150.1 million); cut but unset, not over 0.5 
carat, 37,742 (42,841) carats valued at $18.8 
million ($25.1 million); cut but unset, over 
0.5 carat, 50,218 (25,205) carats, valued at 
$91.7 million ($86.3 million). 

Exports of all other gem materials by the 
United States amounted to $27.5 million 
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($37. 7 million). Of this total, pearls, natural 
and cultured, not set or strung, were valu~ · 
at $3.9 million ($0.8 million). Natural pre
cious and semiprecious stones, unset, were 
valued at $21.7 million ($33.9 million); and 
synthetic or reconstructed stones, unset, 
were valued at $1.9 million ($3.0 million). 
Reexports of all other gem materials am
ounted to $12.3 million ($18.4 million) ·in 
categories as follows: Pearls, $1.2 million 
(less than $0.1 million); natural precious 
and semiprecious stones, unset, $10.9 mil" 
lion ($18.2 million); synthetic or recon
structed stones, unset, $0.2 million . ($0.2 
million). · 

In 1978, imports by the Urii~ed States of 
gem materials increased 36% in value over 
those of 1977; diamond accounted for 88% of 
the total value of gem material imports. In . 
1979, imports. of gem materials decreased 
2% in value from those of the previous Yl*l!'; 

· diamond accounted for 86% of the total 
value of gem material imports. 

Although ro:ugh and uncut diamond im
ports were reported from 31 (27) countries, . 
99% · (99%) of the value was from 9. coun
tries. Cut but unset diamond, not over 0.5 
carat, was imported from 41 (40) countries; 
however, the imports of this category from 
10 countries amounted to 99% (98%) of total 
carats and value .. Cut but unset diamond, 
over 0.5 carat, was imported from 28 (33) 
countries; the imports from . 8 countries 
amounted to 99% (99%) of the total carats 
and 98% (99%) of the value. 

Emerald imports increased 5% (39%) in 
quantity and 28% (28%) in value. Emerald 
was imported from 42 (40) countries; the 
imports from 12 countries amounted to 97% 
(97%) of the carats and 93% (95%) of the 
value. Rubies were imported from 34 (31) 
countries; the iinports from 9 countries 
amounted to 98% (98%) of the value. Sap- · 

phires were imported from 34 (35) countries; 
the imparts from 10 countries amounted to 
98% (97%) of the value .. 

Natural pearls and parts from 12 (18) 
countries increased 54% (192%) in value of 
imports; 5 countries .accounted. for 93% 
(79%) of the value as follows: India, $291,000 
($820,326); Burma, $215,000 ($238,694)i Ja
pan, $136,000 ($566,669); China, mainland, 
$89,000 ($196,720); and Hong Kong, $50;ooo 
($110,357). Imports of cultured pearls in
creased 49% (46%) in value, and were 
received from 18 (23) countries: Japan, at 
$24.6 ($36.2) million, accounted for 90% 
(91 %) of the value. Imports of imitation 

. pearls decreased 2% (increased 43%) in 
value; Japan, at $582,000, ($1,223,763) 
accounted for 63% (93%) of the value.'Ccmil, 
cut but unset, and cameos suitable for use 
in jewelry decreased 3% (18%) in value of 
imports, which were received from .17 (16) 
countries; 3 . countries accounted for 95% 
(91 %) of the value as follows: Taiwan; $2.2 
million (L5 million); Italy, $1.4 million ($1.4 
million); and Japan, $0.5 million ($0.3 mil
lion). 

Imports of other precious and semipre
cious stones, rough and uncut, increased 
52% (21 %} in value and came from 51(48) 
countries, of which 9 countries accounted 
for 82% (83%) of the value. Other precious 
and semiprecious ·stones, cut but unset, 
increased 34% .(decreased 7%) in value and 
were imported from 55 (54) countries, of 
which 5 countries accounted for 86%·(83%) 
of the value. Synthetic gem stones, cut but 
unset, increased 48% (46%) in value and 
came from 20 (28) countries, of which 7 
accounted for 93% (88%) of the value. 
Imitation gem stones increased 25% (2%) in 
value and came from 20 (22) countries, of 
which 5 countries accounted for 93% (94%) 
of the value. 
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Table 1.-U.S. exports and reexports of diamond (exclusive of industria] diamond), 
by country 

1978 1979 
Country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

46,153 $60.4 33,589 $110.S 
3,375 2.7 5,503 4.9 
6,087 17.2 4,606 26.2 

107,790 203.6 73,854 243.1 
8,427 .6 340 .2 

Exports: 
Belgium-Luxembourg ____________ _ 
Canada.. _________ --_----- ___ -
France_--------------~------
Hong Kong-------------------
India-----------------------

59,501 17.8 23,966 21.4 
33,493 56.9 35,792 72.0 
11,758 14.9 565 ~.5 
28,730 49.1 18,249 104.2 
11,113 12.5 4,349 14.1 
15,772 21.4 12,668 25.0 

IsraeL~ ____________________ _ 

Japan ----------------------
Netherlands ------------------Switzerland __________________ _ 
United Kingdom _______________ _ 

OllieL----------------------------~~--------------------~-------------
332,199 457.1 213,481 628.1 

Totsl --------------------=================== 
485,011 83.7 354,873 86.4 
13,649 8.1 9,688 8.3 
36,812 27.4 12,812 22.-1 

119,643 2.7 126,763 3.2 
373,393 74.5 295,662 ff·9 12,270 12.1 10,528 .3 
96,693 27.1 63,468 8.9 
14,242 16.1 13,076 27.6 

Reexports: 
Belgium-Luxembourg ____________ _ France _____________________ _ 

~d~~~~-=================== IsraeL _____________________ _ 

Japan ----------------------
Netherlands ------------------
Switzerland ____ ------------- __ 

94,773 22.6 94,273 24.7 
20,512 5.3 10,884 5.1 

United Kingdom ____ ------ _____ _ 

Ollier-----------------------------~~~--------~--------~~--------~~ 
Total -------------------- 1,266,998 279.6 982,027 261.5 

Table 2.-U.S. imports for consumption of diamond (cut but unset), by kind and country 

1978 1979 
Kind and country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

Cut but unset, not over 0.5 carat: 
Belgium-Luxembourg _____________ 865,804 $271.1 557,859 $187.0 France ______________________ 

6,170 2.1 3,583 1.4 
Hong Kong------------------- 6,153 2.1 10,172 2.1 mdia _______________________ 

1,050,948 241.6 769,769 172.9 
~----------------------- 876,100 305.0 676,353 241.9 
SierraLeone ------------------ 5,223 1.7 4,565 2.2 
South Africa, Republic of ___________ 26,217 15.1 20,655 13.8 Switzerland ___________________ 7,428 5.7 13,277 7.0 

g~~~~~================ 
25,804 8.6 14,141 6.0 
20,120 9.2 12,651 6.0 Ofuer _______________________ 
25,201 7.7 27,778 10.8 

Total -------------------- 2,915,168 869.9 2,110,803 651.1 

Cut but unaet, over 0.5 carat: 
~urn-Luxembourg _____________ 145,857 131.1 127,277 138.1 
India _____________ ------- ___ 6,803 3.3 5,390 2.1 
lsrMl----------------------- 91;965 63.5. 77,190 66.3 
Netherlands 3,315 4.1 2,794 2.6 

t':~~~~~p~~~~~=========== 12,728 17.1 9,545 19.8 
4,948 8.5 5,181 10.7 

g~~~~~================ 
7,382 8.7 4,551 7.8 
4,511 3.5 1,530 1.9 Ofuer _______________________ 
2,108 3.2 2,072 2.3 

Totsl -------------------- 279,682 243.0 235,530 251.6 



368 MINERALS YEARBOOK, 1978-79 

Table 3.-U.S. imports of precious and semiprecious gem stones, by kind and country 

Kind and country 

Emerald: 
Belgium-Luxembourg ____________ _ 
Brazil ----------------------
Colombia --------------------
Germany, Federal Republic of _______ _ 
HongKong -------------------India _________________ ------
IsraeL ______ ------------ ___ _ Japan _____________________ _ 
South Africa, Republic of __________ _ 
Switzerland __________________ _ 

Tanunm --------------------United Kingdom _____ -----------
Oth~----------------------------~~~--------~~--------~~----------~ 

Total ___ -----------------==================== 
Ruby: 

Burma _____________________ _ 
Germany, Federal Republic of _______ _ 
Hong Kong-------------------India ________________ -------
bra~-----------------------Sri Lanka ___ ----- ___________ _ 
Switzerland __________________ _ 
Thailand_ ____ ----------------
United Kingdom----------------
Oth~-------------------------~----~~--------~----------~----------~ 

Total--------------------========================== 
Sapx~lia ___________________ _ 

Burma _____________________ _ 
Germany, Federal Republic of _______ _ 
HongKong -------------------
India-----------------------
braeL ----------------------
SriLanka --------------------Switzerland __________________ _ 
Thailand ____________________ _ 
United Kingdom _______________ _ 

Oth~------------------------------~~----------~--------~~----------~ 
Total --------------------======================= Other: 

Rough, uncut: 
Australia _____________ -----
BraziL _____ --------------Colombia _________________ _ 
Israel ___________________ _ 

Kenya -------------------
Netherland& _______ ------ __ _ 
South Africa, Republic of _______ _ 
Switzerland----------------
Zambia ______________ -----
Oth~---------------------------------------------------------------

Total __________________ ==================== 
Cut but unset: 

Australia _________________ _ 
Brazil ___________________ _ 
Germany, Federal Republic of ____ _ 

~~~a~~n~================= 
Other __ -----------------

------~~------~------~~------~ 
TotaL ____ -------------

NA Not available. 
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Table 4.-Value of U.S. imports ofsynthetic and imitation gem stones, by country 
(Million dollars) 

Country 1978 1979 

Synthetic, cut but unset: Austria _____________________________________ _ 1.9 5.1 
Fnm~-------------------------------------- .9 4.0 

6.9 2.8 
1.3 .3 

.7 .9 
1.7 3.8 

Germany, Federal Republic of __ -------------_:._------
JapuL---------------------~----------------Korea, Republic of _________________ ----- ________ _ 
Switzerland ______________ -~----- __ ----- ______ _ 

.9 .5 
1.2 5.2 Tmwan-------------------------------------

Olli~---------------------------------------------------~~--------~--~ 
15.5 22.6 

Total ------------------------------------============= 
Imitation: 

Austria-------------------------------------- 6.8 8.2 Czechoslovakia--' ______________________________ _ 1.1 1.3 
4.3 3.1 
.4 .3 
.3 .1 

Ger1D8J1!', Federal Republic of _______________________ _ 

JapuL--------------------------------------Switzerland ------- ----~ __________ -------------
1.1 .8 Other---------------------------------------------------~~--------~--~ 

Total -----~------------------------------ 13.5 13.8 

Table 5.-U.S. imports for consumption of ptecious and semiprecious gem stones 
(Thousand carata and thouaand dollars) 

1977 1978 1979 

Stones 

Quantity Value Quantity Value Quantity Value 

Diamonds: 
848,651 

~~~~~=============== 
2,909 683,200 2,463 2,120 956,340 
3,502 806,332 3,198 1,112,907 2,347 902,755 

Emeralda: Cut but unset ____________ 1,563 64;375 1,643 32,237 2,277 105,064 
Coral, cut but unset, &lld cameos 

&"!table for usa .in jewel~ __________ NA 4,410 NA 4,287 NA 3,511 
RubieS and sapphirss: Cut ut unset _____ NA 33,544 NA 46,858 NA 53,513 Marcasitas ______ :. _____________ 

NA 58 NA 40 NA 134 
Pearls: 

Natural---------'----------- NA . 544 NA 840 NA 2,453 Cultured.. ___________________ NA 18,260 NA 27,152 NA 39,655 
Imitation------------------- NA 942 NA 926 NA 1,321 

Ollier precious and semiprecious stones: 
~and uncut -------------- NA 10,448 NA 15,888 NA 19,198 Cu ut unset _________________ NA 35,617 NA 47,809 NA 44,319 
Othern.s.p.f ----------------- NA 8,273 NA 3,951 NA 4,763 
Synthetic: 

Cut but unsetnu~ (thousandaL _ 15,753 10,391 17,888 15,386 20,228 22,579 Ollier _____ --_________ -- _ NA 864 NA 1,074 NA 1,485 Imitation gem stones ____________ NA 10,841 NA 13,506 NA 13,814 

Total -------------------- XX 1,638,104 XX 12,221,511 XX 2,170,904 

NA Not available. XX Not applicable. 
1Data do not add to total shown becausa ofindepandent rounding. 



Table 6.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by country ~ 
-1 

(Thousand carats and thousand dollars) 0 

1977 1978 1979 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quan- Value Quan- Value Quan- . Value Quan- Value Quan- Value Quan- Value tity tity tity tity tity tity 

Belgium-Luxembourg __________ ------------- 22 7,592 1,257 307,766 26 9,968 1,012 402,190 40 . 12,042 685 325,055 
Bolivia _________________ ---------------

(i) 
1 150 Brrutil _________________________________ 

91 4 860 9 1,274 4 1,253 18 2,201 7 2,875 
Canada ______________________ ---------- (') 49 1 704 

66 6,458 
2 1,249 9 171 2 1,087 

Central African Empire ______ ---------------- 51 3,539 75 5,267 
France ______________ --- ___ ----------·--- 8 683 9 1,577 (') 8 6 2,183 (') 339 4 1,491 a: Germany, Federal Republic of _ ----------------- (') 8 4 906 

(i) 
1 368 -- -- 2 1,318 ... Ghana _________________________________ 8 64 4 -- -- z Hong Kong ___________ ------ ______ ------- 1 98 9 1,741 (') 1 7 3,164 11 3,066 t"l India _____________________ ------------- (') 1 769 130,501 (') 100 1,058 244,885 1 83 776 175,016 

~ Ireland ___ ------- ______ - --------------- 1 413 2 305 -50 17,7i9 968 368,424 -59 18,406 754 308,177 Israel __________ - __ -------------------- 57 11,177 1,260 304,263 F;; 
I~IY---------------------------------- 2 641 1 651 -- -- (') 113 
Japan ___________________ - __ ----_------ (i) 27 1 286 2 15 3 1,124 1 558 >< 
Liberia _________________ --------------- 1 228 70 14,286. (') 2 32 7,726 -- t"l 
Mauri~nia _______ - _----- ---------------- 5 45 (i) 23 (') 65 > 
Netherlands ___________ - _- _-------------- 29 12,465 54 12,489 44 15,585 -8 5,f70 15 11,158 7 4,163 ~ 

1:= Sierra Leone _____________ ---------------- 186 40,467 4 881 146- 52,386 5 1,688 123 51,628 5 2,165 0 South Africa, Republic of __ ------------------- 1,096 315,790 33 16,905 1,221 550,442 39 32,725 1,134 671,526 30 33,591 

~ Switzerland -~ ________ ------------------- 6 811 8 3,003 5 743 12 14,198 6 6,871 18 17,666 
Tunisia _____ - -------------------------- -- -- 3 548 (') 115 
U.S.S.R ____________ --------------------

t,i8i 
44 14,089 (i) 1 25 12,668 (i) 22 14 7,928 ... 

United Kingdoi!L ____ ---------------------- 238,608 32 7,073 497 155,544 33 17,266 266 145,389 19 13,797 CD 
Venezuela ______ ------------------------ 155 5,381 313 20,819 (') 4 308 20,324 (') 61 -l -- -- 00 
Other Africa, n.e.c ________ ----------------- (') 23 -6 1,771 

2 775 2 261 27 1,367 (') 234 I 

Other ___________ - --------------------- 2 645 12 2,523 7 2,719 4 1,605 12 4,394 -l 
CD 

To~~----------------------------- 2,909 638,205 3,502 806,332 2,463 848,651 3,193 1,112,907 22,120 958,340 2,347 902,755 

'Less than 112 unit. 
2Da~ do not add to to~! shown because of independent rounding. 
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.WORLD REVIEW 

Angola.-The Angola Diamond Co. mines 
diamond on concessions comprising 50,000 
square kilometers in the northeastern re
gion of the country. After a considerable 
drop in production because of internal strife 
in 1976 and 1977, partial recovery was 
achieved in 1978, with the mining of more 
than 700,000 carats of gem-quality dia
mond.• A 137-carat diamond was found in 
the Lucapa mine area in North Lunda 
Province.• 

Australia.-Diamond exploration in the 
Kimberley region of Western Australia 
stirred much excitement during 1978 and 
1979. More than 5,700 claims of 120 hec
tares each were staked by 23 exploration 
groups representing 45 to 55 different com
panies. The most promising results were 
shown by the Ashton Joint Venture, which 
is managed by a subsidiary of Canzinc 
Riotinto of Australia Ltd. Initial sampling 
of several of the 28 kimberlite pipes located 
in 1978 yielded more than 4,200 stones of 
industrial and gem-quality. The largest 
stone found weighed 5.7 carats, but the 
average weight was less than 0.1 carat. In 
October 1979, a group managed by Canzinc 
Riotinto found a pipelike structure of 
diamond-bearing kimberlite in the Lake 
Argyle area in Western Australia near the 
Northern Territory border. The pipe, cover
ing 111 acres at the surface yields about 
150 carats for each 100 metric tons of 
kimberlite are. Alluvial deposits in the 
same area have much higher yield. The 
prospect has yielded more than 5,000 carats; 
the largest stone weighed 7.03 carats. The 
quality of the stones has nat been ascertain· 
ed. The claims will not be firmly evaluated 
until 1980 when more extensive bulk 
sampling and sample processing will be 
camplete.7 • 

A large ruby field was discovered at 
Ambalindum Station northeast of Alice 
Springs in central Australia. The property 
owner has said that it is among the three 
most important ruby discoveries in the 
world.• 

A sapphire deposit near Mt. Garnett in 
north Queensland is yielding stones up to 10 
carats. The area has been set aside by the 
Government for hand miners.•• 

Annual value of opal production at Light
ning Ridge in northern New South Wales 
has reached $A7 million. Prices up to $5,000 
per carat for black opals are reported to 

have been offered. Prices are said to be 
increasing 20% annually. It is hoped that 
with increased open cut mining at Light
ning Ridge, this area will eventually rival 
the South Australia production from the 
opal fields at Coober Pedy." 

Botswana.-The Jwaneng mine now 
being developed will reportedly add 6 mil
lion carats to the annual diamond produc
tion of Botswana by 1985, making that 
country one of the world's major producers 
ranking behind Zaire and the Soviet Union. 
Located, in the Kalahari Desert, the mine is 
a joint project between the Botswana Gov
ernment and De Beers Consolidated Mines 
Ltd. The Government will receive 77.5% of 
the profits.•• 

The diamond mines at Orapa and Letlha
kane were recently expanded. The Orapa 
mine increased its output from 2.5 million 
to 4.1 million carats, and an expansion to 
the facilities at Letlhakane raised produc
tion from 330,000 to 400,000 carats per year 
at the end of 1979. The mines are operated 
by Debswana, a joint company awned equal
ly by De Beers and the Botswana Gov
ernment.•• 

Centr11l· African Empire.-Diamond pro
duction in 1978 was 284,240 carats, 70% 
being gem-quality. Total production de
creased 5.6% from the 1977 level, while 
increased prices resulted in the value of 
production rising 49% to $35 million.•• An 
Israeli-Iranian-Swiss group obtained a 
30,000-square-kilometer concession far dia
mond exploration and evaluation; however, 
the group's project was dissolved when 
political instability in Iran increased.15 

Colombia.-In the first 7 months of 1979, 
Colombia exported emeralds worth $75 mil
lion. Total production in 1978 was $40 
million compared with $2 million in 1973, 
when some state-owned mines at Muzo, 
Cascuez, and Penas Blancas, beset by theft 
and violence, were occupied by the army. 
These have since been taken over by private 
consortia and returned to full production.•• 

lndia.-Buying and selling diamonds be
came much easier with the formation of twa 
new facilities. The Hindustan Diamond Ca., 
Ltd., has been set up jointly by the Indian 
Government (50%), the Bank of Bermuda's 
UK branch (30%), and the Industrial Invest
ment Trust, Ltd. (20%). The company will 
be involved in obtaining and distributing 
rough diamonds an a regular basis to the 
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country's diamond industry. The service 
will be particularly beneficilil to the 10,000 
small processing units and artisans. A dia
mond exchange is being set up in Bombay 
with the claim that this will eliminate loss 
of revenue caused by having to go through 
Antwerp or Hong Kong for sales to the 
international market.17 A task force orga
nized by the Government has set an export 
target of Rs210 billion by 1982-83, a 300% 
increase over present levels.18 

Due to substantial cuts in imports by the 
United States and Europe, export values for 
December 1978 were only one-half those of 
November. During the first half of 1979, 
diamond exports recovered enough to allow 
reinstatement of some of the 150,000 work
ers laid off during the recession:19 20 

IsraeL-In 1978, exports of polished dia
monds totaled 2,570,000 carats with a net 
value of$1,317 million, a 31% increase over 
the 1977 export values.21 Exports from Jan
uary through November of 1979 had a value 
of $1,129 million, a 7% decrease compared 
to the same period in the previous year. 

Kenya.-A 3-year survey carried out un
der a bilateral agreement between Austria 
and Kenya has resulted in estimates that 
the gem stone belt of Kenya, running from 
the Taiti Hills to the Tanzanian border, 
contains rubies worth between K Sh 40 
million and 80 million.22 Minable deposits 
yield ime rubies up to 1 carat and rivaling 
the Burmese rubies in color. An aquama
rine occurrence is producing light-blue 
clean stones selling for $30 to $100 per 
carat. Traders in Kenya have accumulated 
substantial quantities of Tanzanian tsavor
ite (green garnet) for which they are asking 
unusually high prices. 

Lesotho.-Two exceptionally large fine 
diamonds were recovered at the Letseng-la
terai mine high in the Maluti Mountains. In 
February 1978, a 98-carat stone was found 
followed by a 130.4-carat stone in July. 
According to De Beers, the mine's profits 
depend on the occasional large stone, since 
most of the ore is low grade.•• 

Pakistan.-Three years' exploration has 
turned up several major gem deposits in 
northern Pakistan. An area of 30 square 
miles in the Hunza Valley contains rich 
lodes of ruby, emerald, sapphire, quartz, 
garnet, tiger's eye, moonstone and pyrite.•• 

The Government of Pakistan formed the 
Gemstone Corp. for the mining, cutting, 
polishing, marketing, and export of the 
country's gems. As a subsidiary of the 
Pakistan Mineral Development Corp., the 

new corporation will manage the Swat em
erald mine, the Hunza ruby mines, and the 
lapidary center in Peshawar. From July 
1977 to June 1978, 42.2 million carats 
of rubies was recovered at the Hunza 
deposits. •• •• 

Rhodesia, Southern.-Pilot plant testing 
of a diamond deposit near Beitbridge is 
underway. The prospect belongs to De Beers 
Consolidated Mines, Ltd. •• 

South Africa, Republic of.-Diamond 
production in 1978 is estimated at 7.7 mil
lion carats with 3.6 million carats being of 
gem-quality. This represents a 1% increase 
from total production in 1977. The 1979 
total production is estimated to have 
decreased slightly to 7.64 million carats. 

De Beers continued plans to increase 
diamond production from all its mining 
interests to over 20 million carats by the 
mid-1980's.•• In South Africa, De Beers' 
plans include increasing ore production and 
plant capacity and improving diamond re
covery techniques. Marked improvement in 
recovery methods in the last 10 years has 
led to the retreatment ofold mine dumps in 
and around Kimberley, a move intended to 
extend the life of the older underground 
mines, some of which were expected to be 
exhausted before 1990.29 

The Premier mine, one of De Beers' most 
important producers, yielded a white. dia
mond totaling 353.9 carats uncut. It has 
been cut and shaped as a tear-drop pendant. 
The company also announced reaching an 
agreement with the South African Govern
ment for the further development of the 
mine, which has produced over 78 million 
carats including 280 stones weighing over 
100 carats each. The mine will be extended 
below a 75-meter-thick barren gabbro sill 
which cuts across the kimberlite pipe at the 
400-meter level. The kimberlite below the 
sill is expected to yield 14 million tons of ore 
at a grade of 72 carats per hundred tons. 30 31 

In northwestern Cape Province the 
Koingnaas mine began production planned 
at 540,000 carats per year with an apparent 
operating life of 15 years. The alluvial 
deposit will yield small stones averaging 
0.25 carat or less. Discovered in 1962, the 
deposit could not be economically mined 
until the recent sharp increases in diamond 
prices and improvement in market condi
tions for small stones. •• 

The Finsch mine, in the same province, 
will increase its ore production by about 
40% to 420,000 tons per month. In addition, 
the treatment plant plans to increase capac-
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ity and substantially improve diamond re
covery. On the basis of a 6-day working 
week, the new capacity is aimed at increas
ing the mine's diamond production of 2.4 
million carats per year by about 1 million 
carats per year.•• Gem stone recoveries 
presently run at about 15% of the total 
diamond production. 

Domestic diamond cutting labor was ex
pected to increase to 4,500 by the end of 
1979, a 400% expansion over the number 
employed in early 1978. The industry could 
soon handle 5 million carats per year. •• 

An expansion program has begun that 
will increase the De Beers/Sibeka synthetic 
industrial diamond production capacity to 
more than 60 million carats annually. This 
would amount to 60% of the 1978 synthetic 
diamond world market. The three-phase 
program, which includes plants in the Re
public of South Africa, Ireland, and Sweden, 
is expected to be complete in 1980.35 

Sri Lanka.-As part of the jewelry export 
drive to be implemented by the export 
development board, Sri Lanka is once again 
to import diamonds. This move follows a 
ban on diamond imports (which has lasted 
over two decades) and is one of several 
moves initiated by the board in an attempt 
to achieve jewelry exports in 1980 worth $1 
million.•• 

Tanzania.-Salmon-pink to cinnamon
orange "malaya" garnet is being mined in 
the Umba Valley~ Stones larger than 10 
carats are rare and may bring several 
hundred dollars per carat. 

U.S.S.R.-Diamond exports, estimated at 
$750 million in 1978 are the Soviet Union's 

fourth largest hard currency earner.37 An 
estimated 10.6 million carats were mined in 
1978, 20% being of gem-quality. 

The Soviets introduced a new ornamental 
gem stone in the United States. Charoite is 
a lilac-purple stone composed of calcium 
potassium silicate with areas of greenish 
black massive or acicular aegirine-augite 
and orange tinkasite. With a hardness of 5 
to 6 (Moh's scale) it is well suited for carving 
and cabbing.•• 

A large turquoise deposit was found i.n 
Armenia. Fine green turquoise and chryso
prase finds are reported in Kazakhstan. 
Several new nephrite deposits have been 
found; colors range from white and choco
late brown to emerald green. New blue 
topaz and aquamarine finds have also been 
reported. 

The Soviet Union, while increasing its 
production of natural precious and semipre
cious stones, is also synthesizing and mar
keting fine-quality emerald and amethyst. 

Zaire.-Diamond production (11.2 million 
carats in 1978) was reported to be unaf
fected by unrest in Shaba Province. The 
diamond-producing areas of Kasai are 200 
miles north of the troubled area. Zaire 
markets its diamonds (95% to 97% industri
al quality) through De Beers' Central Sel
ling Organization. 

Zambia . ..:_Emerald deposits in the Ndola 
District may be exploited by Mukashala 
Ltd., a company formed by five Zambian 
chiefs. If a mining license is granted, the 
company will employ villagers presently 
mining illegally.•• 



Table 7.-Diamond (natural): World production, by type and country• Cl:l 
-,1 

<Thousand carats) ""' 
1976 1977 1978p 19798 

Country 
Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total trial trial trial trial 

Africa: 
Angola _____ ------------- 255 85 340 265 88 353 525 175 700 562 188 750 
Botswana---------------- 358 2,026 2,384 404 2;287 2,691 . 418 2,367 2,785 500 2,840 3,340 
Central African Empire ________ 172 114 286 178 119 297 199 85 284 210 . 90 300 
Ghana------------------ 228 2,055 2,283 r23o •1,717 1,947 142 1,281 1,423 150 1,350 1,500 
Guineae ----------------- 25 55 80 25 55 80 25 55 80 27 58 85 
Ivory Coast ______ -------- _ .22 •as 60 r7 •u •18 

13 
10 10 

14 
5 5 

Lesotho ----------------- 1 4 5 7 35 42 53 66 56 70 ii:: 
Liberia2 ----------------- .163 .162 •a25 163 163 326 128 180 308 130 180 310 ...... 
SierraLeone -------------- .433 •650 •1,083 423 538 961 283 424 707 285 425 710 z 

l:'j 

South Africa, Republic of: ::a 
Premier mine----------- 458 1,375 1,833 502 1,508 2,010 496 1,487 1,983 495 1,485 1,980 > 
Other De Beers properties3 ___ 2,549 2,086 4,635 2,796 2,287 5,083 2,903 2,376 5,279 2,900 2,300 5,200 ~ 
Other ____ -----------_ 333 222 555 •sao r22o •sso 279 186 465 275 185 460 o< 

Total _______________ 
3,340 3,683 7,023 •3,628 •4,015 •7,643 3,678 4,049 7,727 3,670 3,970 7,640 

l:'j 

> South· West Africa, Territory of, 
1,609 85 1,694 1,901 100 r2:!~~~ 1,803 95 1,898 1,850 100 1,950 Gl (Namibia) _____ ----------

Tanzania ---------------- 219 219 2438 .204 .204 146 147 2293 145 145 290 0 
Zaire ___________________ 591 11,230 11,821 561 10,652 11,213 562 10,688 11,250 560 10,600 11,160 0 

Other areas: ~ 
Brazil ------------------ 38 38 76 •33 •a2 •65 43 43 86 45 45 90 . 
Guyana----------------- 6 8 14 7 10. 17 7 10 17 7 10 17 ...... 
India ______ ------------- 17 3 20 •15 3 •1s 14 2 16 14 2 16 ct:> 

-.) 
Indonesiae ________________ 3 12 15 3 12 15 3 12 15 3 12 15 00 

U.S.s.R.• __ -------------- 2,000 7·~~ 9,900 2,100 8,200 10,300 2,150 8,400 10,550 2,200 8,500 10,700 I 
-.) 

Venezuela ________________ •195 •849 •204 r483 •687 278 460 738 285 465 750 ct:> 

World totaL __ ----- ______ •9,675 .29,021 •38,696 10,358 28;724 39,082 10,417 28,536 38,953 10,657 29,041 39,698 

eEstimate. PPreliminary. •Revised. 
'Total diamond output (gem plus industrial) for each country is actually reported except where indicated by a footnote to be estimated. In contrast, the detailed separate production data 

for gem diamond and industrial diamond are Bureau of Mines estimates in the case of every country except Central African Empjre (1976-78), Liberia (1976-78), Sierra Leqne (1977 and 1978), 
and Venezuela (1978), for which source publications give details on grade as well as totals. The estimated distribution of total output between gem and industrial diamond iS conjectural in 
the case of a number of countries, based on unofficial information of varying degrees of reliability. 

2Total exports. 
3 All com paW. output from the Republic of South Africa, except for that credited to the Premier mine; excludes De Beers Group output from Botswana, Lesotho, and the Territory of South-

West Africa ( amibia). · 
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TECHNOLOGY 

Some diamonds that were once graded as 
high-quality industrial are now used as low
quality gem stones. This trend is due to 
increased demand and rising prices as well 
as increased use of diamond improvement 
techniques. Stones of poor brown or yellow 
color can, in some cases; be irradiated 
and/or heat treated to improve the color to 
rich coffee, canary yellow, and other colors; 
small inclusions can be removed with laser 
treatment, which burns a minute path to 
the material and oxidizes it. · 

Heat and irradiation (ultraviolet, X-ray, 
gamma ray, electron bombardment) are 
widely used on many precious and semipre
cious stones to improve their color. 

Heat treatment in aquamarine, topaz, 
zircon, and tanzanite is very common. With 
some stones; treatment is permanent and 
undetectable; others may fade with time 
and exposure to daylight . .., 

Cubic zirconia, the newest and best of the 
diamond simwants, increased in popularity 
and availability, The material consists of 
zirconium oxide with a compound such as· 
yttrium oxide or calcium oxide added to 
stabilize the cubic structure. With a very 
high melting point of 2,750• C, a special 
technique, skull melting, must. be used to 
obtain large uncontaminated crystals. 
World production was estimated at 15 mil
lion carats of rough in 1978. U.S. consumers 
purchased an estimated 1 · million caratS 
($40 to $60 million estimated sales) in 
1978.41 

A properly cut cubic zirconia may be· 
indistinguishable from a diamond in an 
unaided visual examination. However, sim
ple tests of physical properties such as 
specific gravity, surface wettability, ther-

mal conductiyity, and hardness win ~veal 
the difference; 

1Physic81 Scien~t, Section ofNo~eWJic .t8ls. 
2Stevens, J.P. The Gerhard Becker Miniatures in Maine 

Tourmaline. Lapidary Journal, v. 32, No. 10, January 1979, 
pp. 2122,2124,2128, 21M, 2151!, 2L58 .• 2~60. . .· 

3J!'W81er8' . Circular-Keystone. V. 151, No .. 1, January 
1980, p. 90. i 

'Page 88 of work cited in footnote 3. : 
"Marches Tropiceaux et Mediterraneena. Mer. 16, 1979, 
~~ -

8Journal De Angola, Sept. 8, 1!1'78, p. 2, 
"'ndustrial Minerals. No. 137, February 1979, pp. 17-27. 
8Wall Street Journal. V.l95,No.l~,Jan; 18; 1980, p. 28. 
0Mining Journal. V. 291, No. 7 476, Dec. 1; 1978, p. 433. 
10-. V. 290, No. 7431, Jan. 20,1978, p. 47. 
11Mining Magazine, V.l39, No •. 2, August 1978, p. 101. 
1"Businesa Week. No. 2581, Apr~ 16;1979, ~ 46. . 
13Jndustrial Minerals. Company News and Mineral . 

Note&. No. 144, September 1979, p. 85. 
14Mining Journal. V. 292, No. 7491,'Mar. 16, 1979, p. 208. 
15-. V. 290, No. 7451, June 9, U!78, p. 438. 
1•-, Production. V. 293, No. 7520, Oct. 5, 1979, p. 300. 
1 "'nduStrial Minerala. No. 133, October 1978. p.13. · 
1•-. No. 134, November 1978, p. 9. ·. 
1"Mining Journal. V. 292, No. 7 489, Mar. 2, 1979, p. 163. . , 
20Jndustrial Minerala. India; No. 142, July 1979, p. 16. , 
21MiningJoumal. V. 292, No. 7482, Jan. 12, 1979, p. 31. "' 
••-: .V.292,No:7434,Jan.26,19't9,p.66.. ' ·.:. 
23Eturineering end Mining Journal. v. l7fl, No. 9, ·~ 

Se~'Der 1978, p. 346.. · 
'Jewelers' Circular-Keystone. V. 150, No. 1, January.:, 

1979, pp. 70-82. . ' . ' ' -
.. Minq,g Journal. V. 291; No. 7~, Sept. 22, 1978, p. 226. ·. 
""'ndustrial Minerala. Pakistan Mineral News. No. 141, 

June 1979, p. 13. · :: 
2"MiningMegazine. V.140, No.1, January 1979, p. 74. 
28-. -. V. 139, No.4, October 1978, pp. 357-359.: . . 
20Mining Journal. V. 290, No. 7 454), ~une 2, 1978, p. 414. '· 
""U.S: Conaulate, Joheruiesburg, South Africa. Stete 

~entAirgramA-17, Feb. 23,1979,pp. 34-35. 
1lndustrial Diamond Quarterly'. lndiaqua. No. 19, 

1978/W, pp. SIH1. 
3"Work cited in footnote 23. 
~ Gold end BaSe Minerals. V. 26,' No. 8, August 

1978,pp.51-62. ' . " ': ' ' . 
"'Minq,g Journal. V. 291, No. 7456, July 14, 1978, p. 31. 
.. Page 11 ofworkcitedinfootnote31. · 
88Minq,g Journal. Diamond& for Sn_· Lanke. _v. 293, No. · 

7523, Oct. 26, 1979, p. ~64. . 
""Business Week. No~ 2530, Apr. 17,1978, p. 48. 
38Lapidery Journal. V. 32, No. 9, Decembe_ r 1978, pp. : 

1942-1943. . . 
""Mining Megazine. V. 136, No. 6, December 1978, p. 623. · 
"'Jewelers' Circular-Keystolll!. V. 150, No. 2, February · 

1979, ~ 134-137. ' . 
41-. V.150, No.4, April 1979, pp:47-49. 





Gem Stones 
By Staff, Section of Nonmetallic Minerals, 

Ceramics and Refractories Unit 

The value of gem stones and mineral 
specimens produced in the United States 
during 1980 was estimated to have decreas
ed more than 15% to $6.9 million from the 
1979 value of $8.2 million. All types of gem 
stones production, except for opal, decreas
ed during the year. Amateur collectors 

accounted for much of the activity in many 
States. Commercial operators produced 
rough jade, jasper, agate, sapphire, tur
quoise, opal, peridot, emerald, onyx, obsid
ian, and tourmaline, which they sold main
ly to wholesale or retail outlets and also to 
jewelry manufacturers. 

DOMESTIC PRODUCTION 

Mines and collectors in 40 States produc
ed gem materials with an estimated value 
of $1,000 or more in each State in 1980. Ten 
States supplied 89% of the total value, as 
follows: Arizona, $3.1 million; Maine, 
$900,000; Nevada, $900,000; Oregon, 
$450,000; California, $210,000; Wyoming, 
$190,000; Texas, $160,000; New Mexico, 
$150,000; Washington, $150,000; and Arkan
sas, $140,000. 

Park authorities at the Crater of Dia
monds Park in Pike County, Ark., reported 

that approximately 75,000 people visited 
the park in 1980 and found 582 diamonds. 
The largest was a 5.2-carat stone of undeter
mined value. Most of the stones are off
white to brown; however, yellow, pink, and 
green stones are also found. The decrease in 
attendance during the year, reflecting a 
general nationwide decrease in tourism, 
was compounded by the heat wave which 
affected the region; however, "dig for fee" 
operations remained popular. 

CONSUMPTION 

Domestic gem stone output went to ama
teur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption (domestic 

production plus imports minus exports and 
reexports) in 1980 was $1,791 million, 38% 
more than that of 1979. 

PRICES 

A sampling of prices that colored-stone 
dealers in various U.S. cities charged their 

cash customers during December 1980 fol
lows: 

339 
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Gem stone 

Amethyst_ ________________________ ------_------
Aquamarine ___________________________________ _ 

8ft~in"/._1~~1")'8Q~l")'l~ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = Emerald: 
Medium to better ______________________________ _ 
Commercial _________________________________ _ 

Garnet, green (tsavorite, demantoid) ____________ ..:.. _______ _ 
Opal, black ____________________________________ _ 
Opal, white ____________________________________ _ 
Peridot (variety of olivine) ___________________________ _ 
Ruby: 

Medium to better ______________________________ _ 
Commercial _________________________________ _ 

Sapphire: 
Medium to better ______________________________ _ 
Commercial ______________ ------- ____________ _ 

Star sapphire: · 
Sky-blue ___________________________________ _ 
Grey ______________________________________ _ 

Tanzanite (blue~violet zoisite) _ ________________________ _ 
Topaz ________ -- ------------------------------
Tourmaline, green _______________________________ _ 
Tourmaline, pink ________________________________ _ 

Car~t 
weight 

10 
5 
2 

10 

1 
1 
1 
3 
5 
5 

5 
5 
5 
5 
5 
5 

Median price per 
Price range ____ c_a_r_a_t' __ _ 

per980at December Early 
1979 ner9sober 

$14- $28 $15 $15 
55- 300 168 168 

290-1,500 850 850 
8- 18 12 12 

1,600-5,000 3,!50 3,500 
225-2,500 900 900 
425-1,250 600 725 
350- 750 500 500 

60- 125 75 75 
45- 90 65 55 

950-4,500 1,830 2,750 
350-1,800 590 850 

475-2,500 750 1,200 
150- 900 225 425 

80- 900 250 250 
25- 150 100 100 

500-1,200 500 590 
150.. 265 245 245 

40.. 145 70 75 
40- 150 80 80 

'Jewelers' Circular-Keystone, v. 151, No. 2, February 1980, p. 196; v. 152, No. I, January 1981, p. 126. These figures 
represent a sampling of net prices that colored stone dealers in various U.S. cities charged their cash customers during 
the month. 

A sampling of prices that diamond deal- customers in December 1980 follows: 
ers in various U.S. cities charged their 

Carat 
weight 

0.04-0.08---------------------
.04- .08----------------------
.09- .16 _____________________ _ 
.09- .16 _____________________ _ 
.17- .22 _____________________ _ 
.17- .22 _____________________ _ 
.23- .28----------------------
.23- .28---------------------
.29- .35---------------------
.29- .35---------------------
.46- .55---------------------
.46- .55---------------------
.69- .79---------------------
.69- .79----------------------

1.00-1.15----------------------
1.00-1.15----------------------
1.00-1.15----------------------
1.00-1.15----------------------
1.00-1.15 _____ - ----------------

Description, 
color1 

G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 

D 
E 
G 
H 
I 

Clarity2 

(GlA terms) 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 
FL 

vvs, 
vs, 
vs. 
SJ, 

Price range 
per carat 

1980 

$450.. $755 
350- 615 
475- 849 
375- 681 
725- 1,710 
600- 1,510 
950.. 1,970 
771- 1,720 

1,000.. 2,270 
800- 1,905 

1,600.. 3,215 
1,050.. 2,645 
2,000.. 5,200 
1,400- 3,450 

42,000..54,000 
16,000-24,000 
6,000- 9,000 
4,000- 6,500 
2,500- 3,900 

Median price per carat3 

December 
1979 

$587 
540 
640 
595 
980 
895 

1,220 
1,090 
1,400 
1,120 
1,950 
1,540 
2,605 
2,103 

37,000 
17,000 
6,100 
4,650 
3,170 

Early 
December 

1980 

$570 
520 
655 
585 

1,080 
975 

1,385 
1,150 
1,550 
1,375 
2,738 
1,950 
3,556 
2,530 

453,ooo 
4 23,000 

48,600 
45,650 
43,550 

1Gemological Institute of America <GIA) color grades: D-colorless; E-rare white; G-1-traces of color. 
2Clarity: FL-no blemishes; VVS,-very, very slightly included; VS,-very slightly included; VS.-very slightly 

included, but more visible; S!,-slightly included. 
3Jewelers' Circular-Keystone, v. 151, No. 2, February 1980, p. 194; v. 152, No. 1, January 1981, p. 124. These figures 

represent a sampling of net prices that diamond dealers in various U.S. cities charged their customers during the month. 
4Representative of early November 1980 sales. December sales are nonrepresentative. 
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FOREIGN TRADE 

The following section contains foreign 
trade statistics tables 1-6 for 1979 and 1980. 

Table 7 contains world production statistics 
for 1976-80. 

Table 1.-U.S. exports and reexports of diamond (exclusive of industrial diamond), 
by country 

1979 1980 
Country Quantity Value Quantity Value 

(carats) <millions) (carats) <millions) 

33,589 $110.5 31,797 $95.9 
5,503 4.9 7,041 5.1 

Exports: 

g:~~~~".."~~~u~:::::::::::::::::::::::::::::::::::::::::::: 
France ___ ---------------------------- 4,606 26.2 5,112 31.0 

73,854 243.1 69,927 240.5 
23,966 21.4 21,164 16.2 

HongKong _____ -----------------------brae! _______________________________ _ 

35,792 72.0 28,039 64.2 
18,249 104.2 24,110 127.3 ~~~~nd:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

United Kingdom ___ ---------------------- 4,349 14.1 5,068 19.5 
13,573 26.7 18,385 43.6 Other------------------------------------~~~----~~----~~~------~ 

213,481 623.1 210,643 643.3 To~l -----------------------------================================= 
Reexports: 

~~~m~~~x~~~u~:::::::::::::::::::::::::::::::::::::::::::: 
Hong Kong ___________________________ _ 
India --------------------------------brae! _______________________________ _ 
Japan _______________________________ _ 
Netherlands ___________________________ _ 

Switzerland---------------------------
United Kingdom-------------------------

354,873 
9,688 

12,812 
126,763 
295,662 
10,528 
53,468 
13,076 
94,273 

86.4 333,186 119.2 
8.3 6,922 6.9 

22.1 36,345 40.6 
3.2 199,201 6.7 

63.9 262,625 93.2 
11.3 61,579 7.3 
8.9 42,987 6.8 

27.6 18,323 44.6 
24.7 109,024 18.4 

10,864 5.1 43,918 54.2 Other------------------------------------~~~------~------~~------~ 
Total ___________________ ------- __ _ 982,027 261.5 1,114,110 397.9 

Table 2.-U.S. imports for consumption of diamond (cut but unset), by kind and country 

1979 1980 
Kind and country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

Cut but unset, not over 0.5 carat: 
557,859 $187.0 531,251 $223.6 
769,769 172.9 854,526 198.9 

Belgium-Luxembourg _____________________ _ mrua _______________________________ _ 
Israel ______________ ------------------ 676,353 241.9 787,535 322.8 

20,655 13.8 34,751 25.6 
13,277 7.0 9,528 4.6 

South Africa, Republic of _______ ------- _____ _ 
Switzerland ___________________________ _ 

72,890 28.5 53,202 22.9 Oth~------------------------------------~~~----~~~--~~~------~ 
2,110,803 651.1 2,270,793 798.4 To~l -----------------------------================================= 

Cut but unset, over 0.5 carat: 
Belgium-Luxembourg _____________________ _ 127,277 138.1 155,280 242.2 
India _____ --------------------------- 5,390 2.1 5,155 2.7 brae! _______________________________ _ 

77,190 66.3 89,015 117.8 Netherlands ___________________________ _ 2,794 2.6 2,555 4.9 
9,545 19.8 28,638 43.1 
5,181 10.7 3,678 16.6 

South Africa, Republic of ___________________ _ 
Switzerland ___________________________ _ 

4,551 7.8 5,475 15.4 
3,602 4.2 6,309 14.9 

United Kingdom ________________________ _ 

Other--------------------------------------~~------~~----~~------~ 
To~l ____________________________ _ 235,530 251.6 296,105 457.6 
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Table 3.-U.S. imports of precious and semiprecious gem stones, by kind and country 

1979 1980 
Kind and country Quantity Value Quantity Value 

(carats) (millions) <carats) <millions! 

Emerald: 
Brazil _______________________________ _ 94,237 $4.8 240,198 $7.5 
Colombia _____________________________ _ 205,129 45.1 81,910 55.7 
France ______________________________ _ 6,215 1.0 5,073 1.5 
Germany, Federal Republic of ________________ _ 21,511 2.5 38,618 3.0 
Hong Kong ___________________________ _ 126,097 8.0 56,073 8.6 
India ____________________ ------------ 1,673,987 14.4 3,025,578 18.6 
Israel _______________________________ _ 71,718 13.8 88,234 21.2 
Switrerland ___________________________ _ 13,352 6.8 27,310 12.0 
United Kingdom ________________________ _ 5,188 2.6 6,032 7.2 
Other _______________________________ _ 6.1 6.1 59,797 31,864 

----~------------~---------
2,277,231 105.1 3,600,890 141.4 Total _____________________________ ================== 

Ruby: 
Burma ______________________________ _ NA .3 NA .8 
Germany, Federal Republic of ________________ _ NA .4 NA .9 
Hong Kong ___________________________ _ NA 2.1 NA 13.5 
India _______________________________ _ NA 1.7 NA 3.1 Israel _______________________________ _ NA .4 NA .5 
Sri Lanka ____________________________ _ NA .3 NA .9 
Switrerland ___________________________ _ NA 1.0 NA 3.3 
Thailand _____________________________ _ NA 23.0 NA 58.1 
United Kingdom ________________________ _ NA .2 NA 1.3 

NA .6 NA 2.6 Other ____________________ --· __________ ---------------'-=------

NA 30.0 NA 85.0 Total ___________ - ___ --- -----------================== 
Sapphire: 

Burma ______________________________ _ NA .4 NA .3 
Germany, Federal Republic of ________________ _ NA .4 NA .6 
Hong Kong ___________________________ _ NA 1.4 NA 4.9 
India _______________________________ _ NA .9 NA 1.6 
Sri Lanka ____________________________ _ NA 3.4 NA 6.8 
Switzerland ___________________________ _ NA 1.2 NA 1.7 
Thailand _____________________________ _ NA 15.0 NA 31.8 
United Kingdom ________________________ _ NA .2 NA .8 Other _______________________________ _ NA 1.3 NA 2.4 ----------------------------------

NA 24.2 NA 50.9 

Thml -----------------------------============================== Other: 
Rough, uncut: 

Australia __________________________ _ NA 1.6 NA 2.0 
Brazil _________ -------------------- NA 3.1 NA 4.5 
Colombia __________________________ _ NA 1.8 NA 1.8 
Israel ______________ - ---- __ --- ----- NA .6 NA .1 

NA .8 NA .5 
NA 3.3 NA 3.2 
NA 3.0 NA 3.5 

Kenya ________________ --- __ --------
South Africa, Republic of ________________ _ 
Switzerland ________________________ _ 
Zambia ___________________________ _ NA 1.8 NA 1.9 iliher ____________________________ _ NA 3.2 NA 2.8 

------------~~--~~----~ 
TotaL ____________________ -- __ -- NA 19.2 NA 20.3 ===================== Cut but unset: 

Australia ______________________ ----_ NA 2.4 NA 2.4 Brazil ____________________________ _ NA 11.2 NA 17.4 
NA 5.3 NA 7.9 
NA 17.2 NA 17.1 
NA .5 NA 1.0 

Germany, Federal Republic of _____________ _ 
Hong Kong _________________________ _ 
Taiwan ______________ ---- ___ -------

NA 7.7 NA 11.1 iliher-----------------------------------~~=--------~--------~~----~~ 
Tom! __________________________ _ NA 44.3 NA 56.9 

NA Not available. 
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Table 4.-V aloe of U.S. imports of 
synthetic and imitation gem stones, by 

country 
!Million dollars) 

Country 1979 1980 

Synthetic, cut but unset: 
Austria 5.1 0.9 
France_================ 4.0 .8 
Germany, Federal Republic oL __ 2.8 7.5 
Japan----------------- .3 .3 
Korea, Republic oL _________ .9 5.3 
Switzerland ______________ 3.8 2.1 
Taiwan ---------------- .5 .9 
Other ----------------- 5.2 1.9 

Total _______________ 
22.6 19.7 

Imitation: 
Austria 8.2 8.5 
~homov&k~============ 1.3 .8 
Germany, Federal Republic oL __ 3.1 3.1 
Japan ----------------- .3 .3 Switzerland ______________ .1 .8 
Other ----------------- .8 .2 

Total _______________ 13.8 13.7 

343 

Table 5.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

Stones 

Total ____ ------------------------------ _ 

NA Not available. XX Not applicable. 
1 Includes 16,544 carats of other natural diamond, advanced, in 1980. 
"Quantity in thousands of stones. 

1979 

Quantity Value 

2,120 956,340 
2,347 902,755 
2,277 105,064 

NA 3,511 
NA 53,513 
NA 134 

NA 2,453 
NA 39,655 
NA 1,321 

NA 19,198 
NA 44,319 
NA 4,763 

20,223 22,579 
NA 1,485 
NA 13,814 

XX 2,170,904 

1980 

Quantity Value 

11,594 995,212 
2,567 1,255,983 
3,601 141,413 

NA 3,544 
NA 226,426 
NA 136 

NA 3,829 
NA 77,375 
NA 1,965 

NA 20,323 
NA 56,927 
NA 7,430 

17,848 19,714 
NA 1,277 
NA 13,689 

XX 2,825,243 
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Table 6.-U.S. imports for consumption of diamond (exclusive of industrial diamond), by 
country · 

!Thousand carats and thousand dollars) 

1979 1980 

Country Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quan- Value Quan- Value Quan- Value Quan- Value tity tity tity tity 

Belgium-Luxembourg ______ 40 12,042 685 325,055 33 19,494 687 466,235 
Central African Empire ____ 75 5,267 66 7,082 
India ________________ 1 83 776 175,016 11) 22 860 201,703 
Israel _______________ 59 18,406 754 308,177 24 12,471 877 440,559 
Liberia. __________ • ___ 32 7,726 5 10,491 
Netherlands ___________ 15 11,158 7 4,163 12 6,879 5 6,029 
Sierra Leone ___________ 123 51,628 5 2,165 85 49,165 4 2,627 
South Africa, Republic oL ___ 1,134 671,526 30 33,591 908 662,142 63 68,726 
Switzerland ____________ 6 6,871 18 17,666 19 11,582 13 21,145 
United Kingdom _________ 266 145,389 19 13,797 201 193,541 18 21,276 
Venezuela _____________ 308 20,324 ( 1) 61 205 16,810 <'l 144 
Other Mrica, n.e.c _ _______ 27 •1,432 <'l 234 15 1,052 1 478 
Other _______________ 32 4,488 53 22,830 21 4,481 38 27,061 

TotaL __________ --- •2,118 956,340 2,347 902,755 1,594 995,212 22,567 1,255,983 

rRevised. 
1Lessthan 1/2 unit. 
2Data do not add to total shown because of independent rounding. 



Table 7.-Diamond (natural): World production, by type and country• 
<Thousand carats) 

1976 1977 1978 
Country 

Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem trial trial trial 

Africa: 
Angola ______________ 255 85 340 265 88 353 525 175 700 562 
Botswana _____________ 358 2,026 2,384 404 2,287 2,691 418 2,367 2,785 659 
Central African 

Republic ____________ 172 114 286 178 119 297 199 85 284 205 
Ghana _______________ 228 2,055 2,283 230 1,717 1,947 142 1,281 1,423 125 
Guineae ______________ 25 55 80 25 55 80 25 55 80 27 
Ivory CoasL ___________ 22 38 60 7 11 18 10 10 5 
Lesotho ______________ '4 '1 5 '39 '3 42 '62 '5 67 48 
Liberia3 ______________ 163 162 325 163 163 326 128 180 308 170 
Namibia _____________ 1,609 85 1,694 1,901 100 2,001 1,803 95 1,898 1,570 
Sierra Leone ___________ 433 650 1,083 423 538 961 '353 r426 779 419 

South Africa, Republic of: 
FinschMine ________ 441 1,762 2,203 485 1,941 2,426 526 2,104 2,630 517 
Premier Mine ______ -· 458 1,375 1,833 502 1,508 2,010 496 1,487 1,983 r520 
Other De Beers 

properties4 ________ '1,460 r972 r2,432 r1,617 r1,040 r2,657 r1,638 r1,011 2,649 r2,054 
Other ____________ r499 r56 555 r495 r55 550 r418 r47 465 r448 

Total ----------- '2,858 r4,165 7,023 r3,099 r4,544 7,643 '3,078 r4,649 7,727 '3,539 
Tanzania _____________ 219 219 3438 204 204 3408 146 147 3293 145 
Zaire5 _______________ r498 r11,323 11,821 r533 r10,681 r11,214 r640 r10,603 11,243 294 

Other areas: 
Australia ________ -- ___ 
Brazil6 ______________ r214 r47 r 0 261 r274 '46 r 0 320 r291 '49 r 0 340 rao5 

~~=n~ = = = = = = = = = = = = == 
6 8 14 7 10 17 7 10 17 6 

17 3 20 15 3 18 14 2 16 13 
lndonesiae ____________ 3 12 15 3 12 15 3 12 15 3 

See footnotes at end of table. 

1979p 

Indus- Total Gem trial 

188 750 750 
3,735 4,394 765 

110 315 180 
1,128 1,253 100 

58 85 27 
32 37 6 
4 52 50 

132 302 170 
83 1,653 1,482 

436 855 400 

2,068 2,585 581 
'1,561 2,081 510 

r1,166 3,220 1,829 
r5o 498 483 

r4,845 8,384 3,403 
145 •290 120 

8,440 8,734 400 

'55 r 0 360 305 
10 16 6 
2 15 12 

12 15 3 

1980° 

Indus-
trial 

250 
4,336 

99 
1,100 

57 
34 

4 
130 
78 

450 

2,326 
1,529 

1,210 
54 

5,119 
120 

8,300 

48 
55 
10 
2 

12 

Total 

1,000 
25,101 

279 
1,200 

84 
40 

2 54 
300 

21,560 
850 

22,907 
22,039 

23,039 
2 537 

28,522 
240 

8,700 

48 
360 

16 
14 
15 

c;') 
[:lj 

:s: 
00 
t-3 
0 z 
[:lj 
00 

t>O 
>l>o
(,jt 



Table 7.-Diamond (natural): World production, by type and country' -Continued CJO ..,.. 
(Thousand carats I C'l 

1976 1977 1978 1979P 1980° 
Country 

Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total trial trial trial trial trial 

Other areas: -Continued 

U.S.S.R." ------------ 2,000 7,900 9,900 2,100 8,200 10,300 2,150 8,400 10,550 2,200 8,500 10,700 2,250 8,600 10,850 
Venezuela ______ ·- _____ 195 654 849 204 483 687 r269 r487 756 247 556 803 256 575 825 

World total __________ r9,279 r29,602 r38,881 r10,074 r29,264 r39,338 r10,253 r29,038 39,291 r10,542 r28,471 39,013 10,679 29,379 40,058 

eEstimated. PPreliminary. rRevised. 
'Table includes data available through May 12, 1981. Total diamond output (gem plus industriali for each country is actually reported except where indicated by a footnote to be estimated. IS: 

In contrast, the detailed separate production data for gem diamond and industrial diamond are Bureau of Mines estimates in the case of every country except the Central African Republic looo4 

11976-781, Liberia 11976-781, Sierra Leone (1977 and 19781, and Venezuela (19781, for which source publications give details on grade as well as totals. The estimated distribution of total output Z 
between gem and industrial diamond is conjectural, and for most countries is based on the best available data at time of publication. Mainland China also produces some natural diamond, tz.::l 
but output is not reported. ~ 

2Reported figure. t::'"' 
3Total exports. oo 
4 All company output from the Republic of South Africa, except for that credited to the Finsch and Premier Mines for the years indicated; excludes De Beers Group output from Botswana, ><: 

Lesotho, and Namibia. t:z:J 
5 Excludes very substantial quantities produced and exported illicitly; estimates of these quantities are quite variable, but for recent years, the principal Zairian producer indicates 5 to 6 > 

million carats annually (gem plus industriall and may have exceeded this level in 1979 and 1980. :OC 
6 Series revised to reflect the substantial output by small miners (garimposl, which is estimated as follows in thousand carats: 1976-185; 1977-254; 1978-269; 1979-280; 1980-280 (1976 t:C 

and 1977 estimates from the Brazilian Ministry of Mines and Energy; 1978-80 estimates by U.S. Bureau of Mines). 8 
~ 

..... 
CJ:) 
00 
0 



Gem Stones 
By J. W. Pressler1 

The value of gem stones and mineral 
specimens produced in the United States 
during 1981 was estimated to be $7.6 mil
lion. During the year, turquoise production 
decreased while tourmaline and sapphire 
production increased. Amateur collectors 

accounted for much of the activity in many 
States. Commercial operators produced 
rough jade, jasper, agate, sapphire, tur
quoise, opal, and tourmaline, which they 
sold mainly to wholesale or retail outlets 
and also to jewelry manufacturers. 

DOMESTIC PRODUCTION 

Mines and collectors in 46 States produc
ed gem materials with an estimated value 
of $1,000 or more in each State in 1981. Ten 
States supplied 90% of the total value, as 
follows: Arizona, $3.3 million; Nevada, $1.0 
million; Maine, $700,000; Oregon, $600,000; 
California, $300,000; Wyoming, $250,000; 
and Arkansas, New Mexico, Texas, and 
Washington, $200,000 each. In 1981, esti
mated production increased 33% in New 
Mexico and Washington, 25% in Texas, 
20% in Oregon, 5% in Nevada, and 3% in 
Arkansas, but decreased 12% in Maine. 

Park authorities at the Crater of Dia
monds Park in Pike County, Ark., reported 
that approximately 97,000 people visited 
the park in 1981 and found 1,327 diamonds 
with a total weight of 244 carats. This was 
an increase of 99% compared with the old 
record of 668 stones found in 1975. The 
largest was an 8.3-carat white stone of 
undetermined value. The next three largest 
diamonds, one brown and two whites, rang
ed from 5.90 to 6.25 carats. The principal 
factor contributing to this new record was 
the introduction of new concentrating and 
screening techniques that enable diggers to 
recover more of the smaller (1- to 24-point) 
diamonds. The average for all diamonds 
found was 18 points. Ticket sales and total 
attendance were up substantially from the 

75,000 tickets sold in 1980. The "dig for fee" 
operations remained popular. 

In Pala, San Diego County, Calif., Pala 
Gem Mines produced tourmaline at their 
Stewart lithia mine. The other small mines, 
in the same county, continued to produce 
fme gem-quality and specimen tourmaline, 
kunzite, and morganite. 

Montana continued to lead the other 
States in the production of corundum, par
ticularly gem-quality sapphire. Gemco In
ternational produced 35,000 carats of sap
phires in 1980 from Y ogo Gulch, . Fergus 
County, with a high percentage of prize 
blues. A 500-ton-per-day recovery plant was 
planned to be onstream by 1982. Three 
other pay-as-you-dig or fee placer operations 
were active: Eldorado Bar and Castle's Sap
phire Mine near Helena, and Gem Moun
tain Sapphire Mine near Philipsburg. Gem
quality rubies and sapphires are also found 
in the Cowee Valley near Franklin, N.C. A 
163-<:arat ruby is believed to be one of the 
largest rubies ever found in the area. 

The largest single emerald ever found in 
North America was a 1,438-<:arat crystal 
from the Rist Mine near Hiddenite, N.C., in 
1969. Each year, many small emeralds are 
found by visitors there, as well as from the 
Crabtree Mine near New Switzerland, N.C. 

353 
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CONSUMPTION 

Domestic gem stone output went to ama
teur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption (domestic 

production plus imports minus exports and 
reexports) in 1981 was $1,812 million, 1% 
more than that of 1980. 

PRICES 

Yearend domestic sales of commercial
grade gem diamonds (inexpensive com
mercial-grade stones up to 1 carat) surged 
during the Christmas season, but there was 
a reduced market for better quality certifi
cate stones over 1.0 carat. 

The U.S. price of 1.0-carat, D-flawless, 
investment-grade diamond plummeted dur
ing the year, decreasing more than 60% 
from an alltime high in October 1980 of 

$54,250 to a $20,000-~25,000 range at 
yearend 1981. 

Colored stones languished during the 
year, with commercial materials being 
more popular, and expensive stones experi
enced poor sales. Average prices of some 
high-quality stones-emerald, black opal, 
and ruby-decreased 30% to 50%, while 
others-sapphire, star sapphire, tanzanite, 
and tourmaline-increased 56% to 80%. 

Table I.-Prices of U.S. cut diamonds, by size and quality 

Carat weight 

0.04-0.08_ ---------------------.04- .08 _____________________ _ 
.09- .16 _____________________ _ 
.09- .16 _____________________ _ 
.17- .22 _____________________ _ 
.17- .22 _____________________ _ 
.23- .28 _____________________ _ 
.23- .28 _____________________ _ 
.29- .35 _________________ :_ __ ~-
.29- .35 _____________________ _ 
.46- .55 _____________________ _ 
.46- .55 _____________________ _ 
.69- .79 _____________________ _ 
.69- .79 _____________________ _ 

1.00-1.15_---------------------
1.00-1.15_---------------------
1.00-1.15_---------------------
1.00-1.15_---------------------
1.00-1.15_---------------------

Description, 
color' 

G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 
G-1 

D 
E 
G 
H 
I 

Clarity" 
(GIAterms) 

VSt 
Sit 

VSt 
Sit 

VSt 
Sit 

VSt 
Sit 

VSt 
Sit 

VSt 
Sit 

VSt 
Sit 
FL 

VVSt 
VSt 
vs. 
Sit 

Price range 
Median price per carat" 

~ per carat December 
1981 1980 1981 

$375- $650 $570 $467 
325- 550 520 400 
475- 750 655 550 
400- 615 585 470 
600- 1,205 1,080 837 
510- 1,045 975 687 
750- 1,375 1,385 900 
640- 1,215 1,150 800 
875- 1,795 1,550 1,200 
740- 1,535 1,375 917 

1,300- 2,285 2,738 1,800 
1,000- 2,000 1,950 1,500 
1,60Q- 3,010 3,556 2,300 
1,200- 2,420 2,530 1,850 

(") 553,000 26,500 
10,000-16,050 523,000 11,250 
4,600- 8,480 "8,600 5,075 
3,500- 5, 700 55,650 3,800 
2,600- 4,000 53,550 2,750 

1Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; G-l-1;races of color. 
"Clarity: FL-no blemishes; VVS,-very, very slightly included; VS,-very slightly included; VSr-very slightly 

included, but more visible; Sit-slightly included. 
9Jewelers' Circular-Keystone, v. 152, No. 1, January 1981, p. 124; v. 153, No. 2, February 1982, p. 150. These figures 
re~ a sampling of net prices that diamond dealers in various U.S. cities charged their customers during tlte montlt. 

Not enough sales reported to quote prices. Last quoted as $36,000-$44,000 in July 1981 Jewelers' Circular-Keystone. 
Quoted at yeareud in The Diamond Registry Bulletin, New York, N.Y., as $20,000-$25,000. 

5Repnsentative of early November 1980 sales. December sales are nonrepresentative. 
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Table 2.-Prices of U.S. cut colored gem stones, by size 

Gemstone 

Amefu~--------------------------------------

~~~==================================== Citrine ______________________________________ _ 

Emerald: 
Medium to better-------------------------------Commercial _________________________________ _ 

Garnet, green ___ ---- ___ ------ ____ ------ ________ _ 
Opd,b~k ____________________________________ _ 

Opd,whl~------------------------------------
Perid~---------------------------------------
Ruby: 

Medium to better-------------------------------
Commercial __ ------- ______ -------------------

Sapphlre: 
Medium to bet~r -------------------------------Commercial __________________ ------- ________ _ 

~:;t~~~-----------------------------------Gmy ______________________________________ _ 

T~UL------------------------------------
To~----------------------------------------Tourmaline, green _______________________________ _ 
Tourmaline, pink ________________________________ _ 

Carat 
weight 

10 
5 
2 

10 

1 
1 
1 
3 
5 
5 

5 
5 
5 
5 
5 
5 

Median price per 
Pricenmge ______ ~ __ t_'~~ 

per:r't December n!:!ter 
1980 1981 

$1(). $25 $15 $18 
4(). 300 168 187 

~ 850 ~ 
12- 45 12 16 

1,20().4,000 3,500 2,500 
60().2,500 900 1,175 
40().1,000 725 625 

20(). 300 500 < 250 
45- 125 75 80 
45- 100 55 65 

1,20().5,000 2,750 1,650 
60()..3,000 850 700 

45().2,500 1,200 1,500 
25(). 300 425 750 

35(). 500 250 450 
8(). 200 100 102 

40().1,000 590 850 
75- 350 245 237 
45- 150 75 125 
65- 200 80 125 

'Jewelers' Circular-Keystone, v. 152, No. 1, January 1981, p. 126; v. 153, No. 2, February 1982, p., 152, These figures 
represent a sampling of net prices that colored stone dealers in various U.S. cities charged fueir cash customers during 
themonfu. 

2N~ reported. 

FOREIGN TRADE 

U.S. imports of rough and polished natu
ral diamonds, excluding industrial dia
monds, attained a record $2.2 billion declar
ed custom value in 1981. Total polished 
diamond imports, principally frbin Belgium 
(36%) and Israel (29%), increased 43% to 
$1.8 billion, a new alltime record. The over-
0.5-carat category, mostly from Belgium 
(42%), Israel (19%), and Switzerland (17%), 
increased 66% to $760 million, and the less
than-0.5-carat group, mostly from Israel 
(37%), Belgium (31 %), and India (24%), 
increased 30% to $1.04 billion. However, 
imports of rough natural diamond, princi
pally from the Republic of South Africa 

(70%), the United Kingdom (9%), and Sier
ra Leone (4%), decreased 41% in caratage 
and 59% in value in 1981 compared with 
that of 1980. The decrease in carat value 
from $731 in 1980 to $359 in 1981 for South 
African imports was an indication that De 
Beers Consolidated Mines Ltd. was with
holding the better quality rough stones 
from the market. 

The total value of emerald imports 
decreased 7% to $132 million in 1981. The 
total value of rubies and sapphires imported 
in 1981 increased 30% to $177 million, 
compared with the revised figure of $136 
million in 1980. 
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Table 3.-U.S. exports and reexports of diamond (exclusive of industrial diamond), 
bycountey 

Country 

Exports: Belgium-Luxembourg _____________________ _ eamwa ______________________________ _ 
France-------------------------------
Germany, Federal Republic of-----------------
Hong Kong ________________________ ----
~r~l--------------------------------Japm _______________________________ _ 

Netherlands _________ ------_------_-_--_ 
Singapore --------- __ ------------------
Switzerland-------- ____________ --------
United Kingdom-------------------------

~r--------------------------------------~=-----~=-------~=-------~ 
Total -----------------------------===================== Reexports: 

Belgium-Luxembourg _____________________ _ 

France -------------------------------
Hong Kong _____________ ---------- ____ _ mrua _______________________________ _ 
~~1--------------------------------Japm _______________________________ _ 
Netherlands ___________________________ _ 
Switzerland ___________________________ _ 
United Kingdom ______________ ------- ___ _ 
~r _______________________________ _ 

------~--------------~----------
Total -----------------------------

1Artificially inflated in 1981 by auction of1,477,365 carats of U.S. Government stockpile industrial diamond stones witb 
subsequent reexport as gem stones to Belgium-Luxembourg. 

Table 4.-U.S. imports of diamond for consumption, by kind and countey 

1980 1981 
Kind and country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

32,587 $19.5 28,122 $12.2 
66,308- 7.1 19,869 2.2 
23,635 12.5 21,609 6.7 
5,023 10.5 3,717 2.7 

85,352 49.2 37,872 23.3 
907,749 662.1 656,362 282.5 

18,988 11.6 7,943 4.1 
201,138 193.5 80,010 56.9 
·204,513 16.8 67,351 6.0 

48,310 12.4 10,430 6.5 

Rough or uncut, natural:' 
Belgium-Luxembourg _____________ ---------
Central African Republic ___________ ---------
~~1--------------------------------liberia ______________________________ _ 
Sierra Leone _________ ---- __ ------- _____ _ 
South Africa, Republic of ___________________ _ 
Switrerland ___________________________ _ 

~~~~0~========================= Other ___________________ ------- _____ _ 

------~--------------~--------~ 
1,593,603 995.2 933,285 403.1 

Total -----------------------------================ 
Cut but ~t, not over 0.5 carat: 

531,251 223.6 777,054 319.9 
10,128 3.6 19,370 10.0 

854,526 198.9 1,120,122 246.0 
787,535 322.8 958,153 383.3 

34,751 25.6 45,150 27.9 
9,528 4.6 29,660 13.8 

12,192 5.9 17,571 10.8 
30,882 13.4 68,851 25.5 

!r~~~~~~~~====================== ~~1--------------------------------
South Africa, Republic of--------------------Switzerland ___________________________ _ 

~~~~~~0~========================= ----~~----~~--~~-----== 
2,270,793 798.4 3,035,931 1,037.2 Total -----------------------------===================== Cut but ~t. over 0.5 carat: 

155,280 242.2 206,171 319.3 
1,298 3.4 5,899 26.2 
5,155 2.7 11,409 6.3 

89,015 117.8 138,107 146.7 
2,555 4.9 8,288 16.0 

28,638 43.1 26,463 48.2 
3,678 16.6 18,688 125.6 
5,475 15.4 11,112 40.1 
5,011 11.5 11,927 31.4 

!r~~~~~;~~u~====================== ~~1--------------------------------Netherlands ___________________________ _ 

South Africa, Republic of--------------------Switzerland ___________________________ _ 

~~~~~0~========================= ----~~------~--~~-----== 
Total ----------------------------- 296,105 457.6 438,064 759.8 

1mcludes some natural advanced diamond. 
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Table 5.-U.S. imports of precious and semiprecious gem stones, by kind and country 

Kind and country Quantity 
(carats) 

1980 

Value 
(millions) 

Quantity 
(carats) 

1981 

Value 
(millions) 

Emerald: 
Belgium-Luxembourg---------------------- 1,777 $0.7 6,645 $3.2 
BraziL_______________________________ 240,198 7.5 48,977 5.8 
Canada_______________________________ 2,587 .7 18,788 1.2 
Colombia______________________________ 81,910 55.7 121,708 40.2 
France------------------------------- 5,073 1.5 9,759 2.2 Germany, Federal Republic oL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 38,618 3.0 41,795 4.6 
HongKong ---------------------------- 56,073 8.6 120,313 12.2 
India-------------------------------- 3,025,578 18.6 1,572,510 15.8 Israel________________________________ 88,234 21.2 96,870 22.8 Pakistan______________________________ 793 .4 4,651 1.2 
South Africa, Republic of-------------------- 6,200 1.1 14,787 1.4 
Switzerland---------------------------- 27,310 12.0 49,721 1.1 
Thailand______________________________ 6,779 .5 31,940 2.6 
United Kingdom------------------------- 6,032 7.2 7,097 4.6 Other ______________________________________ 1~3,_723 _________ 2_.7 _____ 1_5~2,_~_8 ______ ~12~.7 

Tmru -----------------------------====3=,6=oo=,8=oo=======14=1=.4====2.=297==,6=5=9======1=31==.6 

Ruby: 

t=~~~~~~u~::::::::::::::::::::::::::::::::::::::::::::) ( :~~ ( ~:: Canada_______________________________ . .1 1.2 
France------------------------------- .7 1.4 
Germany, Federal RepublicoL________________ .9 3.1 
HongKong ---------------------------- NA . 13.5 NA 9.1 
India-------------------------------- 3.1 4.7 
Switzerland---------------------------- 3.3 12.0 Thailand______________________________ 58.1 47.6 
United Kingdom------------------------- 1.3 4.7 
Oth~------------------------------------------------~3~.0----------------~5=:.3 

ToW _____________________________ ======N=A========85=.0=======N=A========93=.8 

SapE~i~;~i.,~~~~c::o~=================) ( :i) ( ~:! 
HongKong ---------------------------- 4.9 8.4 
India-------------------------------- NA 1.6 NA 3.3 
SriLanka ----------------------------- 6.8 7.5 
Switzerland---------------------------- 1.7 11.1 
ij"~t:t~-i!-----------------~--------- 31:~ 3g 
oth~---:~~::::::::::::::::::::::::::::::::::::::::::::::::=~------------~-~2-.0~------------~~5~.6 

ToW _____________________________ =======N=A======50=.9=======N=A======83=.0 

Other: 
Rough, uncut: 

~=~~::::::::::::::::::::::::::::::::::::::.::::::::::::::::} { ~:~} { ~:~ 
Colombia--------------------------- 1.8 2.2 
SouthAfrica,Republicof ----------------- NA 3.2 NA 1.6 
Swi~land ------------------------- 3.5 .7 
Zambia---------------------------- 1.9 2.5 
Other----------------------------- 3.4 6.3 

----------------~-----------------
ToW ___________________________ =======N=A=======oo=.3=======N=A========17==.7 

Cut but unset: 
Australia ___________________________ } { 2.4} { 3.5 Brazil_____________________________ 17.4 36.4 
Germany, Federal Republic of _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7.9 11.0 
HongKong__________________________ 17.1 17.6 
India ----------------------------- NA 2.7 NA 2.4 
Switzerland ------------------------- .4 1.0 
Taiwan---------------------------- 1.0 .9 
Thailand--------------------------- 1.5 2.8 
Other---------------------------------------------~6=.5----------------~5=:.4 

ToW___________________________ NA 56.9 NA 81.0 

NA Not available. 
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Table 6.-Value of U.S. imports of 
synthetic and imitation gem stones, by 

country 
(Million dollars) 

Country 1980 1981 

Synthetic, cut but unset: 
Awrtria ---------------- 0.9 1.7 
Fnm~----------------- .8 1.2 
Germany, Federal Republic of_ __ 7.5 5.8 
Korea, Republic oL _________ 5.3 8.2 Switzerland ______________ 2.1 2.6 
Other ----------------- 3.1 3.1 

Total-------------- 19.7 22.6 

Imitation: 
Austria---------------- 8.5 7.7 Czechoslovakia ___________ ~ .8 .8 
Germany, Federal Republic of_ __ 3.1 3.8 
Other --------------- 1.3 1.0 

Total--------------- 13.7 13.3 

Table 7.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carate and thousand dollars) 

Stone 
1980 1981 

Quantity Value Quantity Value 

1,594 995,212 935 404,354 
2,567 1,255,933 3,474 1,796,908 
3,601 141,413 2,298 131,560 

NA 3,544 NA 3,630 
NA r135,914 NA 176,758 
NA 136 NA 498 

NA 3,829 NA 2,008 
NA 77,375 NA 105,942 
NA 1,965 NA 1,966 

NA 20,323 NA 17,697 
NA 56,927 NA 87,325 
NA 7,430 NA 665 

17,848 19,714 28,846 22,646 
NA 1,277 NA 961 
NA 13,689 NA 13,332 

Total ------------------------------- XX r2,734,731 XX 2,766,250 

'Revised. NA Not available. XX Not applicable. 
1lncludes 16,544 carate of other natural diamond, advanced, valued at $1.15 million in 1980, and 1,823 carate valued at 

$1.26 million in 1981. 
"Quantity in thousands of stones. 

WORLD REVIEW 

Angola.-Prior to Angola's independence 
in 1974, annual diamond production was 2.4 
million carats, and by 1979, production had 
fallen to 840,000 carats. A revitalization of 
this country's important diamond mining 
industry, spearheaded by Companhia de 
Diamantes de Angola (Diamang), bolstered 
by increasing prices, caused annual produc
tion of diamonds to climb to 1.5 million 
carats, with export earnings of $400 million 
in 1980. Diamang was 77.1% owned by the 

Government, with the remainder held by 
British, South African, United States, Bel
gian, and Swiss interests, with marketing 
handled by De Beers. • 

Australia.-Exploration and evaluation 
of the Argyle prospect by the CRA-Ashton 
Joint Venture continued during the year 
with drilling and bulk sampling of the 
kimberlite pipe AK-1, and bulk sampling of 
the Upper Smoke Creek, Lower Smoke 
Creek, and the Limestone Creek alluvial 
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deposits. Cumulative totals for · all work 
performed (including 1980), indicate that 
152,000 carats have been recovered from 
37,800 short tomi of the AK-1 pipe, and 
102,000 carats have been recovered from 
52,100 tons of the alluvials. Composite sort
ing of these diamonds showed a quality of 
10% gem, 30% near-gem, and some high
quality industrials, and the balance indus
trials. A representative sampling has been 
evaluated by the Central Selling Organiza
tion at $8.00 per carat, depending on the 
bort value assumed. 

The final feasibility study commenced at 
yearend for the design and construction of a 
large-scale commercial plant with an initial 
capacity of 2.5 million short tons per year. 
Large-diameter core drilling for kimberlite 
sampling and geological continuity of the 
pipe progressed to depths of 145 meters. 
With these assumptions, diamond produc
tion should start in 1985 at a level of 10 to 
15 million carats per year, slightly better in 
the initial years until the alluvials are 
processed, and with a project life of 20 to 30 
years. This mine alone would easily surpass 
Zaire as the world's largest producer of 
industrials and would have a strong impact 
upon the world market. At yearend, an 
agreement was made by the Central Selling 
Organization with the Ashton Joint Ven
ture and the Australian Government to 
market most of the production, with some 
concessions to allow domestic sales, and the 
development of a cutting arid polishing 
center in Perth.• 

Australia produces five types of preciowi 
gem stones-black, gray, and white fire 
opal,sapphires,diamonds,chrysoprase,and 
rubies. The Aga emerald mine in Western 
Australia is a recent development. Al
though it has been an intermittent produc
er since 1909 with exports to India, recent 
exploration revealed an increased potential 
for emerald production. Recovery of gem
quality was about 11%, and the largest 
crystal found so far was 9.6 carats. The 
lower grade emeralds were being sold to the 
United States.• 

Belgium.-Total imports of diamonds by 
Belgium reached 54 million carats in 1981, a 
17% increase compared with that of the 
previous year; however, total value decreas
ed 3.4% compared with that of 1980. Total 
exports were 48 million carats valued at 
$3.1 billion, a caratage increase of 8.5% and 
value increase of 7.4% compared with that 
of 1980. The major market for Belgium 
diamonds continued to be the United States, 

which received 1 million carats in 1981. The 
Central Selling Organization's share of Bel
gium's rough stone imports had gradually 
fallen from 89% in 1977 to 68% in 1981." 
Price setting of investment-grade diamonds 
was being done twice daily by an important 
Antwerp-based diamond dealer.• 

Botswana.-At yearend 1981, De Beers 
asked Botswana to stockpile diamonds be
cause of the world slump in prices. De Beers 
had a 50% interest in De Beers Botswana 
Mining Co. in the operation of the Orapa 
and Letlhakane Mines, and the new Jwa
neng Mine near Gabarone in the southern 
part of the state. The Jwaneng Mine, sched
uled to have a rated capacity of 5.3 million 
short tons per year, was to be onstream in 
the second half of 1982. It is expected to 
have a higher recovery grade than that of 
any other mine in the Group, and to pro
duce diamonds of medium quality. De Beers 
reported it to be probably the most impor
tant kimberlite pipe . discovered anywhere 
in the world since Kimberley more than a 
century ago! 

Brazil.-Most of the gem diamond pro
duction in Brazil has come from indepen
dent prospectors called "garimpeiros" who 
produce about 120,000 carats per year. A 
conservative estimate for 1981 indicated 
total state production of 228,000 carats of 
gem and 372,000 carats of industrial dia
mond, mostly from Minas Gerais and Mato 
Grosso Provinces. • 

China.-OCTHA, a South African dia
mond mining, cutting, and marketing 
group, is inveilting $3 million in China to 
establish the first diamond cutting and 
polishing operation in China. • 

Colombia.-Econominas, the Colombian 
state mining organization, reported that 
legal exports· of emeralds in 1980 were 
valued at $196 million, principally to Japan, 
the United States, and Taiwan. Emerald 
exports accounted for almost 50% of the 
total mineral exports from Colombia. How
ever, it was estimated that this was only 
40% of the real amount exported, the re
mainder being smuggled out of the country 
illegally.•• 

Ghana.-The Akwatia diamond mine, 65 
miles from the Ghanaian capital of Accra, 
was facing several financial difficulties. The 
mine, which started operations in 1924, was 
no longer profitable, and its closing was a 
possibility. In 1973, the mine had produced 
2.4 million carats annually and only pro
duced about 1.0 million carats in 1981. 
However, at yearend the Government 
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underwrote a $15 million loan to Ghana 
Consolidated ~ond Co. to modernize its 
plant and improve its economic viability. 
Also at yearend, the Government of India 
announced an agreement to purchase rough 
diamonds from the Diamond Marketing 
Corp. of Ghana, and it was estimated that 
this would result in additional margins for 
Ghana, compared with the previous sales 
through the Diamond Trading Co. of 
London.11 

Guinea.-A $70 million alluvial diamond 
venture was being developed in the Kis
sidougou Banank.or area close to the border 
of Sierra Leone, an area noted for high
quality diamonds. Initial production was 
expected to begin in August 1983 at an 
annual production level of 200,000 carats 
and increase to 500,000 carats per year by 
1985. The project was a joint venture be
tween Bridge Oil of Australia (45%) and the 
Republic of Guinea (50%). The remaining 
5% was to be shared by Simonius Vischer 
and Industrial Diamond Co. of Switzerland, 
with marketing performed by Aredor Sales 
managed by Industrial Diamond Co.•• 

A diamond of 800 carats was discovered in 
Guinea in 1981. The diamond, the largest 
found in the country since 1958, was of 
industrial quality.•• 

India.-The discovery of three large dia
monds in the V ajrakarur area of Andhra 
Pradesh has led the GeolOgical Survey of 
India to embark on a 3-year program of 
intensive diamond exploration. The 
Majhagawan diamond mines of the Panna 
district have yielded a total of 233,000 
carats of diamonds worth $20 million since 
1960. The Panna area has also produced 
about 3,200 carats of crude emerald per 
year." 

The Gem and Jewellery Export Promo
tion Council in India reported that exports 
of gem stones and jewelry rose by 8% to 
$700 million in 1980-81. The council fixed a 
new target of $860 million for 1981-82, with 
most of the revenue from cut and polished 
gem diamonds, which ranks as India's top 
foreign exchange earning commodity. India 
already led the world in quantity of dia
mond exports and was ranked third after 
Israel and Belgium in terms of value.•• 

IsraeL-The Israeli diamond cutting, pol
ishing, and trading industry, one of the 
most important in the world, was severely 
affected by the recent decline in world gem 
sales. The industry has been the nation's 
largest industrial export business, with ex
ports totaling $1.4 billion at its peak. At its 

peak in 1979, 700 companies employed 
12,000 people, compared with about 600 
companies employing 8,000 people in 1981. 
Exports in 1981 were about $950 million, 
68% lower than the peak year of 1979.•• 

Israel ac;:counts for about 50% of world 
production of cut emeralds, and exports 
have grown in value from $2.6 million in 
1971 to $10 million in 1977. It is expected 
that exports exceeded $50 million in 1981.17 

Ivory Coast.-Diamond mining of both 
gem and industrial quality in the Ivory 
Coast has been centered in the Tortiya and 
Seguela regions. Societe Anonyme de Re
cherches et d'Exploitations Minieree en 
COte d'Ivoire's operation at Tortiya began in 
1948 and continued until 1975, when it 
closed because of high costs. The Seguela 
Mine was.successfully operated by the Wat
son Society from 1971 to 1977. The Ivory 
Coast has not produced any diamonds in the 
past 2 years.•• 

Lesotho.-At the Letseng-la-Terai Mine 
of De Beers Lesotho Mining Co., Ltd., the 
tonnage treated was down slightly to about 
2.1 million short tons, and the grade was 
practically the same at 2.80 carats per 110 
short tons. The percentage of gem diamonds 
remained high at 93%, and the diamonds 
larger than 10 carats in size represented 
12% of the production.•• Commercial oper
ations at other diamond-bearing kimber
lite& in this small, landlocked country sur
rounded by the Republic of South Mrica 
had been organized into two labor-intensive 
cooperatives with portable washing plants, 
which provided profitable work for over 
1,100 employees."" · 

The Lesotho Government's Bureau of Sta
tistics reported· that 1980 production, 
105,245 carats of diamonds, was valued at 
$27 4.88 per carat. •• 

Namibia.-Responding to poor market 
conditions, curtailment of the mining and 
treatment operations of Consolidated Dia
mond Mines (Pty.) Ltd., a subsidiary of De 
Beers, resulted in a 25% reduction in total 
tonnage treated, and a reduction of 20% in 
diamond production from 1.6 million carats 
in 1980 to 1.25 million carats in 1981. These 
beach placers near Oranjemund yield dia
monds of 95% gem-quality, and contributed 
as much as 18% of De Beers pretax profits 
in 1979.22 

The T.O.N.M. Oil and Gas Exploration 
Corp. has acquired a 50% interest in Afri
can Coast Diamond and Minerals (Pty.) Ltd. 
(ACDM). ACDM has mining rights to 90 
square miles along the Atlantic coast of 
Namibia. A large-scale pilot plant with 
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Sortex equipment is located between the 
Hoarusib and Hoanib Rivers. Reserves have 
been estimated to be 2 to 6 million carats ... 

It was reported that three kimberlite 
pipes had been disCovered near the western 
border of the Republic of South Africa with 
Namibia, and De Beers inaugurated an 
extensive prospecting program across the 
frontier in the northeastern corner of 
Namibia ... 

Sierra Leone.-During 1981, the Nation
al Diamond Mining Co., Ltd. (DIMINCO) of 
Sierra Leone mined principally alluvial de
posits to produce about 595,000 carats of 
diamonds. Over 50% of the diaulonds were 
of gem-quality, including some very large 
stones, which has resulted in illicit oper
ations and theft. DIMINCO estimates that 
as much as 50% of the diamonds mined 
have been smuggled out. DIMINCO initiat
ed an Alluvial Diamond Mining Scheme to 
have frequent sights in Freetown with pay
ment in hard currency to detract from the 
smuggling. In the July sights, DIMINCO 
sold. almost 45,000 carats for $188 per carat, 
not including a special sale of a ll!k:arat 
diamond for $1.1 million. A new joint ven
ture of the Sierra Leone Government (60%), 
the Kuwait Foreign Trading, Contracting 
and Investment Co. (30%), and Sierra Leone 
Selection Trust (10%) was formed to mine 
the diamond-bearing kimberlite& in the 
Kono area, to be initiated in 1981 and fully 
operational by 1985.10 

South Africa, Republic of.-De Beers 
continued its widespread reconnaissance 
and prospecting program in the Republic of 
South Africa without the discovery of any 
new important kimberlite provinces. Shaft 
sampling of a kimberlite cluster on the 
Venetia farm, with bulk sample treatment 
by a heavy media separation plant, pro
gressed during the year. Sampling for re
serve extension of existing mines in Nama
qualand continued. 

The Namaqualand Div. of De Beers sus
pended operations in the Tweepad area for 
the last 7 months of 1981, and production at 
Annexe Kleinzee and the Koingnaas com
plex was reduced by 10% for the remainder 
of the year. Diamond recovery declined 15% 
to a level of 1.2 million carats with an 
average grade of 18.6 carats per 110 short 
tons. 

At the Finsch Mine, operation of the new 
treatment plant for the full year at a high 
throughput and improved diamond recov
ery efficiency resulted in a 50% increase of 
diamond production in 1981 compared with 

1980. The open pit mine, presently produc
ing from the .160- to 220-meter levels, was 
scheduled to change over to underground 
production in 1988. Vertical shaft sinking to 
763 meters was completed in August 1981.18 

Leichardt Exploration of Australia dis
covered more diamonds on Farm "C" at the 
Reads Drift prospect, confmning expecta
tions that higher grades exist at depth."' 

The Octha diamond group was expanding 
its investment program to $160 million in 
South Africa, to create an integrated dia
mond mining, cutting, marketing, and re
tailing operation. Included in its operations 
was a Namaqualand Mine and four mines 
in the Kimberley area. Production in 1981, 
about 100,000 carats of 85% . gem-quality, 

'was expected to be increased to 1 million 
carats per year 50% gem-quality, by 1986.18 

Sweden.-Two diamonds, each about 0.3 
millimeter, were found in an area of kim
berlite on the Baltic island of Alnon, just off 
the east coast of Sweden near Sundsvall. 
Washing of 12 short tons of ore yielded one 
diamond. This was the firSt confirmed dia
mond find ever made in western Europe."" 
· Thailand.-Thailand continued to be one 
of the most important centers of gem stone 
cutting and polishing in the world, princi
pally diamonds, rubies, and sapphires. Ex
port value of all precious stones in 1980 was 
approximately $2.5 billion.30 

U.S.S.R.-The Siberian platform of the 
Soviet Union in north-central Asia has 
emerged as one of the most remarkable 
kimberlite and diamond areas on earth. 
Since the pioneering days 25 years ago, over 
400 kimberlite pipes have been discovered 
within an oval belt 300 miles long and 250 
miles wide southwest of the Lena River, a 
kimberlite province comparable with the 
Diamond Belt of southern Africa. Twelve 
principal kimberlite and/ or diamond re
gions have been delineated, and the state 
has concentrated on these for maximum 
production development. The famous Mir 
diamond mine is in the Malo Botuoba re
gion and was one of the richest pipes. 
However, it is questionable whether the full 
potential of this remote area will ever be 
realized, because at least 5 of the 12 princi
pal regions are well within the Arctic Cir
cle, where deep permafrost prevails along 
with long winters and extremely sub-Arctic 
temperatures. In one case at Mirnyy, con
struction engineers were fortunate in find
ing a dolerite sill upon which to build a 
milling and recovery plant. •• 

A new diamond mine was under develop-



Table 8.-Diamond (natural): World production, by country and type' c,o 
0'> 

(Thousand carats) ~ 

1977 1978 1979 1980p 1981° 
Country 

Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total trial trial trial trial trial 

Africa: 
Angola-------------- 265 88 353 r488 r162 r650 630 211 841 1,125 375 1,500 1,050 350 1,400 
Botswana _____________ 404 2,287 2,691 r420 r2,379 r2,799 659 3,735 4,394 765 4,336 5,101 744 4,217 24,961 
Central African Republic ___ 178 119 297 199 85 284 205 110 315 227 123 350 200 100 300 
Ghana ______________ - 230 1,717 1,947 142 1,281 1,423 125 1,128 1,253 126 1,132 1,258 100 900 1,000 
Guineae -------------- 25 55 80 25 55 80 27 58 85 12 26 38 12 26 38 
Ivory CoasL ______ ----- r20 r19 •39 r22 r23 r45 24 24 48 

•53 Lesotho-------------- 39 3 42 62 5 67 48 4 52 50 4 54 49 4 
Liberia3 ___________ - _- 163 163 326 128 180 308 170 132 302 123 175 298 117 169 2286 a= Namibia _____________ 1,901 100 2,001 1,803 95 1,898 1,570 83 1,653 1,482 78 1,560 1,186 62 21,248 .... 
Sierra Leone ___ -------_ 423 588 961 353 426 779 419 486 855 317 275 592 320 275 595 z 

t.oJ 
South Africa, Republic of: 

r365 •2,061 r403 •2,227 24,465 ~ FinschMine ________ 2,426 2,680 465 2,120 2,585 465 2,442 2,907 1,002 3,468 
Premier Mine _______ r378 r1,632 2,010 r88o •1,608 1,988 468 1,613 2,081 407 1,632 2,039 510 1,530 22,040 ~ 
Other De Beers >< properties• ________ •1,216 •1,441 2,657 r1,254 r1l395 2,649 1,850 1,370 3,220 1,550 1,489 3,039 1,603 1,069 22,672 

~ Other ------------ r372 r178 550 r820 145 465 403 95 498 391 44 435 314 35 849 

•2,331 r5,312 r2,357 r5,370 29,526 
:= 

Total---------- 7,843 7l~~ 3,186 5,198 8,884 2,813 5,607 8,420 3,429 6,097 tl:l 
Tanzania------------- 204 204 408 r141 r141 157 157 314 137 137 274 140 140 280 0 
Zaire --------------·- 533 10,681 11,214 640 10,603 11,243 294 8,440 8,734 345 9,890 10,235 260 7,240 7,500 0 

Other areas: -~ 
Australia-------------

•236 •384 •384 r62o 
48 48 221 2184 2205 ..... Braoil _______________ r620 r236 236 384 620 253 414 667 228 872 600 tO 

~dr:n~============== 
7 10 17 7 10 17 6 10 16 4 6 10 4 6 10 00 

15 3 18 14 2 16 14 2 16 0 12 .2 0 14 12 2 14 ..... 
Indonesiae _______ - ____ 3 12 15 3 12 15 3 12 15 3 12 15 3 12 15 
U.S.S.R." ________ - ____ 2,100 8,200 10,300 2,150 8l~~ 10,550 2,200 8,500 10,700 2,250 8,600 10,850 ,~~~ s~:~~ 10~:~g Venezuela------------ 204 483 687 r271 r820 247 556 803 238 483 721 

Total __________ r9,281 r30,378 r39,659 r9,461 r30,162 r39,623 10,220 29,180 39,400 10,282 31,728 42,005 10,097 29,024 39,121 

0Estimated. PPreliminary. rRevised. 
'Table includes data available through May 7, 1982. Total diamond output (gemJlus industrial) for each country is actually rel:::rted except where indicated by a footnote to be estimated. 

In contrast, the detailed serrate production data for gem diamond and industri diamond are Bureau of Mines estimates in t e case of every country except Australia (1980-81), Central 
African Republic (1977-78), iberia (1977-78), Sierra Leone (1977-78), and Venezuela (1978-81), for which source publications give details on grade as well as totals. The estimated distribution 
of total output between gem and industrial diamond is conjectural, and for most countries is based on the best available data at time of publication. China also produces some natural 
diamond, but output is not reported. 

2Reported figure. 
'Total exports. 
4 All coml>j{. output from the Republic of South Africa, except for that credited to the Finsch and Premier Mines for the years indicated; excludes De Beers Group output from Botswana, 

Leeotho, and amibia. 
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ment near Mirnyy in the Yakutsk Autono
mous Soviet Socialist Republic . The mine, 
which was the first Soviet underground 
diamond mine, was to go into operation 
during the period 1983-85. Twin 21-foot 
shafts will be sunk by freezing techniques 
in the unconsolidated formation below 
permafrost-one for ore removal and the 
other for ventilation. Both shafts will be 
approximately 3,300 feet deep. u 

Zaire.-Zaire is the largest producer of 
industrial diamonds. in the world. Produc
tion by Societe Miniere de Bakwanga (Miba) 
progressively dropped from a record 18 
million carats in 1961 to an estimated 7.5 
million carats in 1981. lliegal mining and 
smuggling have been reported to represent 
50% of official production by Miba. 

Faced with higher operating costs and 
declining grades, Miba was seeking fmanc
ing for a new mine, as well as moderni
zation and expansion of current alluvial 
operations. The plant was to treat primary 
kimberlite and to purchase two dredges to 
work deposits in riverbeds and adjoining 

areas. The Miba deposits at Mbuji-Mayi are 
about 1,400 kilometers east of Kinshasa in 
Kasai Oriental Province. The deposits were 
first worked over 60 years ago; recent ex
ploitation has been equally divided between 
alluvial deposits and primary kimberlite 
deposits to depths of 60 meters.0 

In 1981, Sozacom, the Zairean state mar
keting agency, announced a break with De 
Beers' Central Selling Organization, which 
had exclusive marketing rights for the last 
14 years. At yearend, Sozacom announced 
that they had marketed 10 millions carats 
for 1981, as demand for industrials and low
grade gems had held up better in a reces
sion year compared with the demand for 
larger gems.•• 

At yearend, three companies-Inter
national Diamond Co. of London, and Caddi 
Sprl and Glasol NV of Belgium-who had 
agreed to market Zaire's diamonds in coop
eration with Sozacom, also agreed to assist a 
local diamond cutting and polishing indus
try by constructing a $2 million plant. 

TECHNOLOGY 

The labeling of the so-called recon
structed or reconstituted Geneva ruby, pro
duced in the early development of synthetic 
ruby in 1903-04, has been convincingly prov
en incorrect. The most popular production 
technique explanation-that of fusing smsll 

·pieces of genuine ruby together by flame 
fusion such as with Vemeuil torch-has 
been discounted by scientific experiments. 
Genuine reconstructed products from these 
experiments do not resemble in any way the 
boules or cut stones of the original recon
structed ruby. The originals can now be 
attributed to multiple-step boule production 
under less than ideal cOnditions."" 

The quality of synthetic ruby has now so 
improved that the new synthetic Kashan 
ruby is so similar to the natural that only 
professional laboratories can distinguish 
the difference.· Heretofore, a professional 
With a 10-power hand lens could distinguish 
between natural rubies with crystal and 
Saturn-like inclusions, coarse twinning, and 
wiSpy fingerprints, and synthetic ruby with 
bubble inclusions and curved striae, but 45-
power microscopic observation by a profes
sional is now necessary. 11 

Zircon-based ag~Hiating of six different 
Siberian kimberlite pipes have indicated a 
geological age ranging from 148 to 450 
million years. Diamond-bearing eclogite ex
amination presented definite conclusions 

that the diamonds were formed in a medi
um close to normal basalt in chemical 
composition, the only difference being that 
the formation of diamonds took place at a 
depth of about 200 kilometers. Isolation and 
separate examination of diamond-bearing 
inclusions such as red garnet and chrome 
diopside indicated that the morphology of 
the enclosed mineral is a perfect copy of the 
morphology of the diamond itself, and con
firm the age of the diamond.•• 

·~scientist, Division of Industrial Minerals. 
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Mining Annual Review (Londou). 1981, p. 490. 
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Diamond De)J081t in the World. V. 84, No. 13, Deceaiber 
1981,p.68. 

'l(ining Mapzine (London). The Aga Khan-an Austra
lian Emerald Mine. V. 145, No.2, AugUst 1981, p. 77. 

1Jndustrial Minerals (Londou). World of Minerals. No. 
173, February 1982, p. 11. 

8--. Com_pany Newa & Mineral Notes. No. 174, 
March 1982, p. 76. 

'De Beers Ccmsolidated Mines Ltd. Annual Report 1981. 
Kimberley, Republic of South Africa, Apr. 28, 1982. 

"Miner8is Nio. BaJanco Minertl Brazileiro. V. 2, 1980, p. 
98. 

u.s. Embassy, Rio De Janeiro, Brazil. State Department 
Airgram A-13, 1980, p. 29. 

8fndustrial Minerals (Londou). Company Newa & Miner
al Notes. No. 172, January 1982, p. 48. 

1"Mining Journal (London). V. 297, No. 7613, July 17, 
1981,p.48. 

11World Mining Yearbook, 1981 (Loudon). V. 84, No. 9, 
Aug. 25, 1981, pp. 112, 115. 



364 MINERALS YEARBOOK, 1981 

Work cited in footnote 5. 
Industrial Minerals (London). No. 172, January 1982, p. 

11. 
"'World Mining. What's Going on in World Mining. V. 

34, No.ll, October 1981, p. 801. 
13Industrial Minerals (London). Company News & Min

eral Notes. No. 164, May 1981, p. 72. 
14World Mining. V. 34, No.7, July 1981, p. 64. 
151ndustrial Minerals (London). No. 166, August 1981, 

pp.11-12. 
18--.Dull Times for Diamonds. No. 170, November 

1981, p.13. 
17Page 50 of work cited in footnote 9. 
18U. s. Embassy, Abidjan, Ivory Coast. State Depart-

ment Airgram A-0'/, Apr. 30, 1982, p. 3. 
19Page 22-23 of work cited in footnote 7. 
""World Mining. V. 34, No.6, June 1981, p. 158. 
21U.S. Embassy, Maseru, Lesotho. State Department 

Telegram 1606, June 23, 1981. 
""Page 20 of work cited in footnote 7. 
23Skillings' Mining Review. T.O.N.M. Buys Interest in 

African Collst Diamond & Minerals. V. 70, No. 48, Nov. 28, 
1981, p.4. 

24Minim1 Journal (London). Mining Annual Review-
1981. Soutli Afriea Section. June 1981, p. 475. 

25Pages 126-128 of work cited in footnote 11. 

Industrial Minerals (London). No. 162, March 1981, p. 48. 
U.S. Embassy, Freetown, Sierra Leone. State Depart-

ment Telegram 3572, Nov; 20, 1981. 
""Page 19 of work cited in footnote 7. 
21Work cited in footnote 13. 
28World Mining. V. 35, No. 3, March 1982, pp. 85-86. 
""Mining Magazine (London). Diamond Find in Sweden. 

V. 143, No.3, September 1981, p. 158. 
•ow ork cited in footnote 6. 
31Wilson, A. N. Diamonds: From Birth to Eternity. 

Gemological Institute of America, Santa Monica, Calif., 
1981. 

Jeweler's Circular-Keystone. Gemstones. V. 153, No. 2, 
February 1982, pp. 126-128, 130, 132. 

32Mining Journal (London). Industry in Action. V. 296, 
No. 7606, May 29, 1981, p. 410. 

33Engineering and Mining Journal. V. 183, No.3, March 
1982, p. 210. 

34Industrial Minerals (London). No. 165, June 1981, p. 
18. 

35Nassau, K. Gems Made by Man. Chilton Book Co., 
1980, pp. 42-53. 

38Huffer, H. Jewelers' Circular-Keystone. V. 152, No. 1, 
January 1981, pp. 118-120. 

37Sobelev, N. V. What the Siberian Diamonds Tell Us. 
Indiaqua Ind. Diamond Quarterly (London), No. 30, 
1981/lll, pp. 11-13. 



Gem Stones 
By J. W. Pressler1 

The value of gem stones and mineral 
specimens produced in the United States 
during 1982 was estimated to be $7.2 mil
lion, a 5% decrease compared with that of 
1981. During the year, turquoise production 
decreased while tourmaline, sapphire, and 
opal production increased. Amateur collec
tors accounted for much of t~e activity in 
many States. Commercial operators pro
duced agate, jade, jasper, opal, sapphire, 
tourmaline, and turquoise, which they sold 
mainly to wholesale or retail outlets and 
also to jewelry manufacturers. 

Domestic Data Coverage.-Domestic pro
duction data for gem stones are developed 
by the Bureau of Mines from the production 
of Gem Stones survey, a voluntary survey of 
U.S. operations. Of the 46 operations to 
which a survey request was sent, 26% 
responded, representing an estimated 25% 
of the total production indicated in the text.: 
Production for the 34 nonrespondents was 
estimated using reported prior year produc
tion levels adjusted by trends in employ
ment and other guidelines. 

DOMESTIC PRODUCTION 

Mines and collectors in 46 States pro
duced gem materws with an estimated 
value of $1,000 or more in each State in 
1982. Eleven States supplied 91% of the 
total value as follows: Arizona, $2.8 million; 
Nevada, $1.2 million; Maine and Oregon, 
$500,000 each; California and Wyoming, 
$250,000 ·each; Montana, $225,000; and 
Arkansas, New Mexico, Texas, a,nd Wash
ington, $200,000 each. In 1982, estimated 
production increased 125% in Montana and 
20% in Nevada, but decreased 29% in 
Maine, 17% in California and Oregon, and 
14% in Arizona. 

Park authorities at the Crater of Dia
monds Park in Pike County, Ark., reported 
that 84,600 people visited the park in 1982 
and found 1,382 diamonds with a total 
weight of 263 carats. This was a slight 
increase compared with the 1,327 diamonds 
found in 1981. The largest was a 3.48-carat 
brown stone of undetermined value. The 
next four largest diamonds, une brown, two 
whites, and one yellow, ranged from 2.43 to 
3.40 carats. The new concentrating and 
screening techniques that enabled diggers 
to recover more of the smaller (1- to 24-
point) diamonds contributed substantislly 

to the total diamonds recovered, which 
averaged 19 points compared with 33 points 

· 2 years ago. The "dig for fee" operations 
remained popular. 

Prospecting and evaluation of kimberlite 
in Michigan and Kansas continued during 
1982. Commercial interest and evaluation of 
the Murfreesboro diamond-bearing kimber
lite was active. 

The Geological Survey of Wyoming con
tinued its research and exploration activi
ties in the southern Laramie Range. Comin
co American, Inc., and Superior Minerals 
Co. prospected several regions in the Lar
amie Range and Medicine Bow Mountains. 
Cominco American and Superior were com
mitted to testing of kimberlite diatremes for 
commercial diamond mineralization near 
the Wyoming-Colorado border, with a pilot 
plant located in Fort Collins, Colo. 

In Pala, San Diego County, Calif., Pala 
Gem Mines produced · tourmaline at its 
Stewart lithia mine. Other small mines, in 
the same county, continued to produce fine 
gem-quality and specimen tourmaline, kun
zite, and morganite. 

Montana continued to lead the other 

357 



358 MINERALS YEARBOOK, 1982 

States in the production of corundum, par
ticularly gem-quality sapphire. Intergem 
Inc., of Denver, Colo., was conducting sam
pling and hydraulic testing in June 1982 on 
the Yogo Gulch Sapphire Mine in Fergus 
County, Mont. No sapphire production was 
reported for the year. Three pay-as-you-dig 
or fee placer operations were active: Eldora
do Bar and Castle's Sapphire Mine near 
Helena, and Gem Mountain Sapphire near 
Philipsburg. Gem-quality rubies and sap
phires were also found in the Cowee Valley 
near Franklin, N.C. The Cherokee Mine 
near Franklin, N.C., was active, with many 
visitors .buying gravel by the bucket, fol-

lowed by washing and sorting. 
The American Gem Co. operated the Rist 

Emerald Mine near Hiddenite, Alexander 
County, N.C. The dig-for-fee mine had pro
duced a single-crystal emerald weighing 
more than 1,000 carats in 1980, with an 
estimated value of $30,000. 

One of the most popular gem-hunting 
areas in the United States was Emerald 
Creek in northern Idaho where gem-quality 
and asteriated garnet continued to be pro
duced. The U.S. Forest Service adminis
tered the riverbed and gravel area in Bene
wah County, Idaho, and charged prospec
tors and rock hounds a daily fee. 

CONSUMPTION 

Domestic gem stone output went to ama
teur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption (domestic 

production plus imports minus exports and 
reexports) in 1982 was valued at $1,643 
million, 10% less than the revised value of 
$1,816 milliori for i981. 

PRICES 

A sampling of prices that diamond deal
ers in various U.S. cities charged their 

customers .in January 1983 is shown in table 
1. 

Table 1.-Prices of U.S. cut diamonds, by size and quality 

Price range 
Median price per carat• 

Carat weight Description, Clarity" percarat3 January Early 
color1 (GIAtenns) 1982 1982 January 

1983 

0.()4.().08_-----'- ~- ------------- G-I vs, $400- $613 $532 $475 
.04· .08_----- ---------------- G-I SJ, 365- 520 385 400 
.09· .16_--- ------------------ G-I vs, 45(). 700 565 525 
.09· .16 __ ------- ------------- G-I SJ, 400- 585 450 450 
.17· .22~----------- ---------- G-I vs, 600- 1,205 829 750 
.17· .22 __ -------------------- G-I Sh 490- 1,045 700 650 .23- .28 ______________________ G-I vs, 675- 1,375 1,050 940 
.23· .28_ --------------------- G-I Sh 580- 1,215 850 750 
.29· .35_---------- ----------- G-I vs, 690- 1,600 1,250 1,250 
.29· .35_---------- ----------- G-I Sh 600- 1,210 950 1,000 
.46- .55 ______________________ G-I vs, 1,200- 2,125 2,000 1,900 .46- .55 ______________________ G-I Sh 885- 1,740 1,500 1,480 
.69- .79 ______________________ G-I vs, 1,500- 3,010 2,300 2,250 .69- .79 ______________________ G-I Sh 1,000- 2,180 2,000 1,750 

1.00-1.154 --------------------- D FL 12,000-25,000 22,500 19,750 
1.00-1.15_ --------------------- E vvs, 7,000- 7,500 12,500 7,300 
1.00-1.15_--------------------- G vs, 3,500- 4,500 5,350 3,900 
1.00-1.15_--------------------- H vs. 2,800- 4,050 4,400 3,200 
1.00-1.15__-------------------- I SJ, 2,000- 3,000 2,775 2,600 

'Gemological Institute of America color grades: D-colorless; E-rare white; G-I-traces of color. 
"Clarity: FL-no blemishes; vvs,-very, very slightly included; vs,-very slightly included; vs.--very slightly 

included, but more visible; Sh -slightly included. 
3Jewelers' Circular-Keystone, v. 154, No. 2, February 1983, p. 86. These figures represent a sampling of net prices that 

diamond dealers in various U.S. cities charged their customers during the month. 
'The Diamond Registry Bulletin, v. 13, No. 1, Dec. 31, 1981, and v. 14, No. 1, Dec. 31, 1982. 

Yearend domestic sales of commercial
grade gem diamonds and inexpensive com
mercial-grade stones up to 1 carat, had its 
traditional Christmas season surge. In 1982, 
total sales of gold jewelry, in which the 
value of the precious stone, principally 

diamond, was over 50% of the total value, 
decreased 3% compared with that of 1981. 

The U.S. price of 1.0-carat, D-flawless, 
investment-grade diamond fluctuated dur
ing 1982 between $12,000 and $25,000 per 
carat, and at yearend 1982 was $19,750 per 
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carat, a 12% decrease compared with that 
of 1981. However, investment diamond sales 
are only a very small percentage of the total 
diamond market, estimated at $100 million 
for the world, compared with total world 
diamond jewelry sales of $18.5 billion. 

A sampling of prices that «alored-stone 
dealers in various U.S. cities charged their 
customers during January 1983 is shown in 
table2. 

Colored stones languished during the 
year. Commercial gem materials were more 
popular although expensive, and fme
quality stones experienced poor sales. Aver
age prices of some medium-quality stones
sapphire, Colombian emerald, and ruby
decreased 20% to 56%. The average price 
for medium-quality tsavorite garnet in
creased 27% because of its rarity and beau
ty. 

Table 2.-Prices of U.S. cut colored gem stones, by size' 

Gemstone 

Median price per 
Price range caratt 2 

Carat 
weight per carat 

January Early 
1982 January 1982 1983 

10 $10· $35 $18 $17 
5 40. 300 187 150 

10 6- 45 16 10 ~~;==================================== Citrine _____________ ~- _______________________ _ 
Emerald: Colombian __________________________________ _ 1 1,200-4,000 2,500 1,500 

Zambian --------- -~-- ----------------------- 1 NA NA 1,400 
Gamet, taavorite --------------------------------- 1 300.1,200 625 725 

3 200. 900 250 NA 
5 40. 130 80 NA 
5 40. 200 65 NA ~:~~===================================== Peridot _____________________ - _-- --- __ ---- __ ---

Ruby: 
Medium to better------------------------------- 1,000.5,000 1,650 1,200 
Commercial __________________________________ _ 500-3,000 700 NA 

Saplf:-t;;m to better ______________________________ _ 450-2,500 1,500 700 Commercial ________ -' ________________________ _ 226-1,000 750 NA 

5 200.1,000 450 NA 
5 3(). 200 102 NA 
5 300-1,200 850 762 
5 76- 500 237 210 
5 40. 200 125 132 
5 . 40. 250 125 137 

8~:;~~~-----------------------------------
Gray _______ ~-------------------------------TmumnUL ____________________________________ _ 

To~----------------------------------------Tourmaline, green __________________________ ~--- __ 
Tourmaline, pink ________________________________ _ 

NA Not available. 
1Medium to better quality. 
"Jewelers' Circular-Keyetone, v. 153, No. 2, February 1982, p. 152; v. 154, No. 2, February 1983, p. 87. Theee figures 

repreeent a sampling of net prices that colored stone dP.alers in various U.S. cities charged their cash customers during 
the month. 

FOREIGN TRADE 

The declared customs value of U.S. im
ports of rough and polished natural dia
monds, excluding industrial diamonds, was 
$1.9 billion in 1982, a 14% decrease com
pared with that of 1981. Total polished 
diamond imports, principally from Belgium 
(35%) and Israel (25%), were valued at $1.6 
billion. Imports in the over-0.5-carat cate
gory, mostly from Belgium (40%), Israel 
(15%), and Switzerland (15%), decreased 
17% in value to $633 million. Imports in the 
less-than-0.5-carat group, mostly from Bel
gium (32%), Israel (31%), and India (27%), 
decreased 3% in value to $1.01 billion. 
Imports of rough natural diamond, princi
pally from the Republic of South Africa 
(65%), the United Kingdom (9%), and Bel
gium, (9%), decreased 5% in caratage and 

32% in value in 1982 compared with that of 
1981. The decrease in carat value from $430 
in 1981 to $345 in 1982 for South Mrican 
imports again indicated that De Beers Con
solidated Mines Ltd. was withholding the 
better quality rough stones from the mar
ket. 

The total value of emerald imports de
creased 8% to $121 million in 1982. The 
total value of rubies and sapphires imported 
in 1982 decreased 27% to $129 million, 
compared with $177 million in 1981. Import 
caratage of ruby and sapphire were re
ported for the first time in 1982, and indi
cated an average carat value of $34 for ruby 
and $24.50 for sapphire. 

Export value of all gem materials, other 
than diamond, amounted to $67.3 million. 



360 MINERAL8 YEARBOOK, 1982 

Of this total, other precious and semipre
cious stones, cut but unset, were valued at 
$29.6 million; other natural precious and 
semiprecious stones, not set or cut, $17.2 
million; synthetic gem stones and materials 
for jewelry, cut, $7.7 million; pearls, natu
ral, cultured, or synthetic, not strung or set, 

$1.3 million; and other, $11.5 million. Reex
ports of all gem materials, other than dia
mond, amounted to $43.1 million in value in 
categorieli as follows: pearls, $3.0 · IIiillion; 
precious and semiprecious stones, cut but 
unset, $32.5 million; and other, $7.6 million. 

Table 3.-U.S. exports and reexports of diamond (exclusive of industrial diamond), 
by country 

1981 1982 
Country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

47,781 $49.4 40,655 $33.6 
9,020 7.1 10,193 5.8 
5,909 23.0 4,990 9.8 
3,037 6.8 1,961 3.5 

47,802 134.8 47,395 100.0 
16,253 11.8 20,353 5.6 

Ex=..m-Luxembourg ----------------------Canmm ______________________________ _ 
Fnmoo ______________________________ _ 

Germany, Federal Republic of-----------------
Hong Kong _________ ---- _______ --------bram _______________________________ _ 

31,415 66.8 27,411 52.0 
371 4.3 1,052 2.5 

Ja~--------------------------------Netberlands_ ____________________ -------
6,585 12.3 8,528 17.0 

16,930 98.4 13,649 48.4 
Sillgllpore _- _____________ - ______ -------
Swit.erland-- ____________ -- ------------

5,278 18.3 4,180 9.1 

~~~o~========================= 6,729 8.3 4,504 5.5 
----~=------=~---=~----~ 

197,110 441.3 184,871 292.8 
Total -----------------------------============== 

11,973,297 142.0 11,366,040 108.0 
4,315 5.2 4,537 3.3 

Reexports: 
Belgium-Luxembourg __________ -------- ___ _ Fnmre ______________________________ _ 

55,118 44.9 112,431 54.8 
323,785 7.2 370,863 7.2 

Hong Kong ----- _ ----------------------mdW _______________________________ _ 
386,840 79.3 338,034 66.7 
79,813 19.5 77,687 26.8 
41,324 3.2 27,824 4.6 

&ram _______________________________ _ 
Ja~--------------------------------
Netberlan~----------------------------
Swit.erland ________________ --------- __ _ 28,182 58.5 43,727 39.3 
United Kingdom _____________ ---------- __ 43,719 39.1 69,113 25.2 

81,484 13.9 85,922 9.8 <Mh~------------------------------------~~~----~~----~~~------~ 
Total -------------------------~--- 3,017,877 412.8 2,498,178 345.7 

1 Artificially inflated in 1981 by auction of 1,477,365 carats of U.S. Government stockpile industrial diamond stones with 
subsequent reexport as gem stones to Belgium-Luxembourg. m 1982, approximately 1.2 million carats w'ere similarly 
auctioned and reexported to Belgium-Luxembourg. · 

Table 4.-U.S. imports of diamond for consumption, by kind and country 

Kind and country 

Rough or uncut, natural:' 
Belgium-Luxembourg _____________________ _ 

Central African Republic--------------------GWma ______________________________ _ 
brae! _______________________________ _ 
Uberia ______________________________ _ 
Netherlan~- __________________________ _ 
Sierrs Leone ___________________________ _ 

South Africa, Republic of-------------------
Swit.erland -------------------------- __ 
United Kingdom-------------------------
Venezuela ________ --- _________________ -

<Mh~------------------------------------~~~------~----~~~------~ 

Tots) -----------------------------================================= 
See footnotes at end of tsble. 
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Table 4.-U.S. imports of diamond for consumption, by kind and country -Continued 

Kind and country 

Cut but unset, not over 0.5 carat: 

Quantity 
(carats) 

1981 

Value 
(millions) 

Quantity 
(carats) 

1982 

Value 
(millions) 

Belgium-Luxembourg______________________ 777,054 $323.6 $319.9 954,156 
HongKong ---------------------------- 19,370 11.0 10.0 27,196 
India-------------------------------- 1,120,122 271.4 246.0 1,229,187 
IsraeL_______________________________ 958,153 315.4 383.3 832,1~ 
South Africa, Republic of____________________ 45,150 24.2 27.9 49,611 
Switzerland---------------------------- 29,660 15.4 13.8 44,734 
United Kingdom------------------------- 17,571 16.5 10.8 39,080 
Other-------------------------------------~~.8~5~1------~~----~~~------~30~.4 25.5 87,427 

Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ 3,035,931 1,007.9 ===================== 1,037.2 3,263,559 

Cut but unset, over 0.5 carat: 
319.3 232,263 Belgium-Luxembourg---------------------- 206,171 250.7 
26.2 9,177 

6.3 
HongKong -------------------~-------- 5,899 28.4 
India-------------------------------- 11,409 7.6 27,299 

146.7 111,084 IsraeL _________________ -------------- 138,107 95.7 
16.0 12,322 Netherlands __________ ------------------ 8,288 16.5 
48.2 36,045 South Africa, Republic of-------------------- 26,463 51.7 

125.6 14,539 Switzerland---------------------------- 18,~8 91.8 
40.1 22,089 United Kingdom------------------------- 11,112 46.4 
31.4 15,717 Other ______________________________________ 1_1~,9_27 ________________ ~----------«_.3 

759.8 480,535 Total ----------------------------- 438,064 633.1 

·Revised. 
1 Includes some natural advanced diamond. 

Table 5.-U.S. imports of natural precious and semiprecious gem stones, other than 
diamond, by kind and country 

Kind and country 

Emerald: 

Quantity 
(carats) 

Belgium-Luxembourg---------------------- 6,645 
BraziL_______________________________ 48,977 
Canada_______________________________ 18,788 
Colombia______________________________ 121,708 
France------------------------------- 9,759 
Germany, Federal Republic of ___ -----------___ 41,795 
HongKong ---------------------------- 120,313 
India-------------------------------- 1,572,510 
Israel________________________________ 96,870 
Pakistan-------------_________________ 4,651 
South Africa, Republic of ___ --------------___ 14,787 
Switzerland---------------------------- 49,721 
Thailand __________________ ------------ 31,940 
United Kingdom---'---------------------- 7,097 

1981 

Value 
(millions) 

$3.2 
5.8 
1.2 

40.2 
2.2 
4.6 

12.2 
15.8 
22.8 
1.2 
1.4 
1.1 
2.6 
4.6 

Quantity 
(carats) 

5,392 
328,976 
10,351 

116,272 
12,963 
19,167 

100,955 
1.136,247 

238,543 
4,813 

15,702 
76,377 
43,246 
18,«2 

1982 

Value 
(millions) 

$1.5 
5.7 

.7 
37.6 
2.9 
2.2 

15.5 
11.5 
17.1 

1.0 
.4 

14.5 
1.9 
3.9 

Other-------------------------------------=15=2~,0~98~----~~------~~--------~ 12.7 39,404 4.4 

Total -----------------------------==2,=297=,6=59============= 131.6 2,166,850 120.8 

Ru!i~?;~~~~~~l~c;o~~~~~~~~~~~~~~~~~~ l 
Israel _______________________________ _ 

Italy ------------------------ _______ _ 
Switzerland __ -------- _________________ _ 
Thailand _____________________________ _ 

United Kingdom-------------------------
Oth~--------------------------------~------------~~-------=~~------~ 

NA (' 
14,267 .2 

3.1 35,994 1.3 
•9.1 203,379 9.1 
4.7 303,205 4.7 

.7 25,258 .7 

.1 40,722 .1 
12.0 45,876 16.4 
47.6 1,175,698 25.2 
4.7 47,395 3.6 

11.7 41,489 4.5 

93.8 1,933,283 65.8 Total -----------------------------====N=A============= 

See footnotes at end of table. 
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Table 5.-U.S. imports of natural precious and semiprecious gem stones, other than 
diamond, by kind and country -Continued 

1981 1982 
Kind and country Quantity Value 

(carats) (millions) 
Quantity Value 
(carats) (millions) 

SaTu:la ____________________ ~---------- $0.2 $.1 14,521 

================================ ~:i 
1.4 10,922 
1.1 12,919 
2.2 11,036 

Germany, Federal Republic of_________________ 1.6 2.4 40,381 
HongKong ---------------------------- 8.0 8.4 179,616 
India-------------------------------- NA 2.4 3.3 360,810 
Israel ____ _: ________________ ----------- .6 .6 41,597 
Sri Lanka----------------------------- 4.0 7.5 41,938 
Switoerl&nd _____________ _: __________ _;___ 13.4 11.1 66,575 
Thailand ______________ ---------------- 22.3 34.8 1,749,651 
United Kingdom----------~--------~----- 3.0 
~--------------------------------~------------~~--~~~----~4.2 

5.1 25,800 
5.0 25,184 

Total -----------------------------====N=A===========63=.3 

Other: 

83.0 2,580,950 

Roup, uncut: 

Australia--------------------------- { 1.2} { .9 Brazil_____________________________ 3.2 4.4 
Colombia___________________________ 2.2 3.4 
SouthAfrica,Republicof ----------------- NA 1.6 NA .9 
Switzerland ------------------------- .7 2.9 
2ambia ---------------------------- 2.5 .9 
~e•-----------------------------~------~~--~-6-.3~------------~~6~.3 

Totai---------------------------======N=A======17=.7=====N=A=====1==9.7 

Cut,=~~~------------------------1 ( •37.1) ( 157 
China----------------------------- 3.6 1:6 Gern!any, Federal Republic of _ _ _ _ _ _ _ _ _ _ _ _ _ _ •n.6 10.0 
HongKong__________________________ •22.8 .19.7 
India --------------'---------------- NA r4.0 NA 3.7 
Japan_____________________________ 96.6 84.7 
SWitzerland ------------------------- •3.7 3.4 
Taiwan---------------------------- •3.5 1.1 
'lbailand --------------------------- •2.9 2.2 
~-----------------------------~------------~14~~~------------~16~.8 

Total--------------------------- NA •200.1 NA 158.9 

'Beviaed. NA Not available. 

Table 6.-Value of U.S. imports of 
synthetic and imitation gem stones, by 

country 
(Million dollars) 

Country 1981 1982 

Synthetic, cut but unset: 
•t.8 Austria---------------- 1.0 France ________________ _ 1.2 1.3 

Germany, Federal Republic oL __ •5.9 5.9 
8.2 11.1 

•3.2 3.0 
Korea, Republic of _________ _ 
Switzerland _____________ _ 

Other ----------------- •3.3 1.9 _ __::::...__...:::.:. 

•23.6 24.2 Total---------------======= 

Imitation: 
Austrts ---------------- 7.7 7.2 
~h~l~wna ___________ _ •.9 .8 
Germany, Federal Republic of_ __ •3.9 3.0 
Other ---------------- •2.8 2.4 _ __::.;.:;__...::;.:. 

Total--------------- •1s.3 13.4 

"Revised. 
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Table 7.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

Stones 
1981 1982 

Quantity Value Quantity Value 

Diamonds: 
891 276,577 

3,745 1,641,035 ~~:~~~~============================== 
935 404,354 

3,474 1,796,908 
Emeralds: Cut but unset------- ___________________ _ 2,298 131,560 2,167 120,809 

NA 2,804 
4,514 129,794 

Coral: Cut but unset, and cameos suitable for use in jewelry _____ _ 
Rubies and sapphires: Cut but unaet ___________________ _ 

NA 3,630 
176,758 NA 

Marcasites ----------------------------------- NA 498 NA 38 
Pearls: 

Natural __________________________________ _ NA 2,008 NA 3,003 
Cultured ---------------------------------- NA 105,942 NA 92,741 
Imitation _____ ------ ______________________ _ NA 1,966 NA 1,458 

Other precious and semiprecious stones: Rough, uncut_ ______________________________ _ NA 17,697 NA 19,769 
Cut, set and unaet ----------------------------- NA •87,990 NA 58,842 
Synthetic: 

Cut but unaet• ___________ --- _- _____ ------- 28,846 22,646 26,703 23,238 Other _________________________________ _ 
NA 961 NA 896 

NA 13,448 Imitation gem stones _____________________________ __:.;:;:.. _ __:=:.::...-_..:..:.;:,:_...,..-_:.:= NA 13,332 
Total _____________________ :_ ________ _ XX 2,766,250 XX 2,384,452 

"Revised. NA Not available. XX Not applicable. 
'Includes 1,823 carats of other natural diamond, advanced, valued at $1.26 million in 1981, and 4,985 carats valued at 

$837,000 in 1982. 
"Quantity in thowiands of stones. 

WORLD REVIEW 

Angola.-In Angola, Companhia de 
Diamantes de Angola (Diamang) became 
the operating arm of the state-owned Na
tional Diamond Enterprise (Endiama). En
diama has the exclusive right to prospect, 
explore, and trade in Angolan diamonds. 
The Diamond Trading Co., owned by Anglo 
American Corp. of South Mrica Ltd. and De 
Beers of the Republic of South Africa, pro
vided essential managerial, technical, and 
marketing services, and owned a 2% inter
est in Diamang. Diamang was making sig
nificant progress in revitalizing Angola's 
diamond industry, the second most impor
tant , mineral industry, following 
petroleum.• 

Australia.-On November 1, 1982, Ashton 
Joint Venture (AJV) was restructured into 
two new joint ventures-Argyle Diamond 
Mines Joint Venture, witll responsibility for 
the development, mining, and .management 
of AJV's diamond. interest in the Argyle 
and Ellendale areas of Western Australia, 
and Ashton Exploration Joint Venture, 
covering all exploration and eYaluation ac
tivities in the remainder of the existing 
AJV area of diamond exploration in the 
Kimberley region. 

Six small shafts on the kimberlite pipe 
AK-1 were completed in late 1982 to an 
average depth of 51 meters. Diamond recov-

ery of 16 carats per metric ton from these 
shaft samples was much higher than cumu
lative averages to· date. Total cumulative 
totals of bulk testing of the kimberlite pipe 
AK-1 gave a recovery of 408,392 carats from 
62,846 tons, an average of 6.5 carats per ton. 
Testing. of 120,650 tons of alluvial ore re
sulted in the recovery of 401,985 carats, an 
average of 3.33 carats per ton. Based on this 
information, diamond reserves were esti
mated to be about 500 million carats. • 

AJV estimated that the average diamond 
quality from the AK-1 pipe comprised 5% 
gem, 25% cheap gem, and 70% industrial, 
with a total average value of $6.50 per 
carat. Average diamond quality for the 
alluvials comprised 10% gem, 35% cheap 
gem, and 55% industrial, with a total aver
age value of $11.00 per carat. • 

A 34.5-kilometer water supply pipeline 
from Lake Argyle was completed in Novem
ber 1982 for the commercial alluvial oper
ation and the large-scale kimberlite treat
ment plant. Work was continuing to double 
the capacity of the Argyle alluvial treat
ment piant to 4,000 tons per day by early 
1983. This project will expand Argyle's dia
mond production capability to about 5 mil
lion carats per year. After the State govern
ment of Western Australia approved the 
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mining and marketing proposals on Decem
ber 21, 1982, commercial production of dia
monds from the Upper Smoke Creek alluvi
al deposit was initiated at yearend. • 

In the last 15 years, Australian produc
tion of opals and sapphires increased to 
over $66 million in value in 1982, with the 
principal production coming from small 
syndicate operations and individual produc
ers. Precious opal mining came from long
established fields at Coober Pedy and An
damooka in South Australia, at Lightning 
Ridge and White Cliffs in New South Wales, 
and from smaller fields in Queensland. 

Australia has become the major world 
supplier of rough gem-quality sapphires. 
The industry is centered in the placer grav
els of the Glen Innes-Inverell district and in 
Queensland in the Anakie district. • 

Belgium.-Antwerp's diamond industry 
had increased exports despite major price 
instability in the last few years, but local 
employment in diamond cutting had de
creased sharply, principally because of 
increased competition from India and the 
U.S.S.R. The U.S.S.R. had become the larg
est source of imports of polished goods for 
Antwerp dealers, some of which were reex
ported to the United States. Antwerp was 
expected to remain a world center for trad
ing, grading, and cutting by virtue of its 
skilled labor force and favorable busineSs 
climate. Diamond exports in 1982 increased 
in value 0.7% to $3.1 billion, with the 
United States receiving $832 million, or 
35%,ofthe total value! 

Botswana.-Botswana's diamond produc
tion was rapidly approaching that of the 
Republic of South Mrica, with 7.8 million 
carats in 1982 compared with South African 
production of 9.2 million carats, and showed 
possibilities of becoming the leading produc
er of gem diamonds in the world. Botswana 
started its Jwaneng Mine in June, the third 
major diamond mine developed in recent 
yearS. Jwaneng prOduced about 2.6 million 
carats of medium-quality diamonds in 1982, 
and the yield was expected to reach 4.5 
million carats by 1985. The other two mines, 
Orapa with a production of 4.5 million 
carats per year and Letlhakane with a 
production of 0.5 million carats per year, 
were operated by Debswana, a joint venture 
by De Beers and the Botswana Government. 
All diamond production was sold to the 
Central Selling Organization (CSO).• 

Brazil.-Societe d'Enterprise et d'Invest
issements S.A. (Sibeka), the Belgium-based 
diamond producer, was prospecting for 

diamonds in Brazil through its subsidiary, 
Sibinter, which had an 8.5% interest in 
Dinamin CA. Dinamin was carrying out an 
extensive drilling and dredging program 
over an area south ofthe Orinoco River.• 

Central Mrican Republic.-The Central 
African Republic's only active mining in
dustry was gem diamond. In 1981, the 
International Development Association ap
proved a $4 million technical assistance 
project for the Central African Republic, 
part of which included a study of the 
diamond sector. Central Mrican diamond 
production decreased 10% in 1982 to about 
277,000 carats, and remained far below the 
1972 high of 524,000 carats.10 

China.-A diamond weighing 96.94 carats 
was found in 1982 at the Chenjiafu diamond 
placer mine near Tancheng in Shandong 
Province. It was the third largest diamond 
found in the mining area, and followed fmds 
of 159 carats in 1979 and 124 carats in 1981. 
The diamonds may come from deposits in 
the nearby Yi-Meg Mountain Range.11 

Although several diamond mining areas 
have been reported in China, Changte in 
north Hunan Province is the only one 
confirmed. Changte has been known since 
1955, and the recovery grade of the mine is 
about 0.25 carat per ton. Provinces where 
diamond deposits, individual stones, or kim
berlite pipes have been discovered include 
Liaoning, Shandong, Guangxi, Guizhou, and 
Xizang. The Changte Mine produced princi
pally industrial stones; production had been 
initiated in the early 1970's. China's dia
mond production· was estimated to have 
been 15,000 carats in 1976, and by 1980, 
output had increased to 1.8 to 2.8 million 
carats, with about 20% gem-quality. 

A diamond cutting industry has operated 
in Shanghai for about 50 years. A new 
diamond cutting plant was established in 
Beijing in 1981, financed by a Federal Re
public of Germany company that previously 
had a marketing outlet for Chinese gold and 
silver jewelry. The new plant capacity was 
estimated at 60,000 carats per year of prin
cipally small stones. The first Chinese cut 
gem diamonds were introduced to the Lon
don market in 1980, and were pronounced 
of high-quality cut.12 

Colombia.-Colombia, previous supplier 
of 90% of the world's high-quality emeralds, 
was facing strong competition from stones 
from Brazil, Zimbabwe, Mozambique, Tan
zania, and especially Zambia. At yearend 
1982, the median price of Zambian emeralds 
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was almost the same as Colombian emer
alds. However, the Bogota prices remained 
high, and because of their exceptional color 
and reputation, Colombian emeralds con
tinued to dominate the market for invest
ment gems.'• 

Ghana.-India contracted in 1982 to mar
ket Ghana's diamond production of over 
800,000 carats per year. The Ghanaian Gov
ernment had also asked the Indian Govern
ment to participate in a joint venture for 
diamond mining in Ghana.'• 

Guinea.-The Guinean $85 million joint 
venture, Societe Mixte Aredor-Guinea, re
ceived at yearend 1982 a 7-year bank credit 
of $43 million as part of a $60 million 
financing package to develop and exploit 
diamond and gold deposits in the Baule 
Basin. Aredor-Guinea was a joint venture of 
Guinea, 50%; Bridge Oil Ltd. of Australia, 
45%; Industrial Diamond Co., of London, 
2.5%; and Simonius Vischer of Basel, Swit
zerland, 2.5%. The alluvial project was 
scheduled to come onstream in 1984 and 
was to mine 400,000 cubic meters of dia
mond-bearing gravels annually, with re
serves sufficient for 15 years of operation. 
Exploration testing had indicated recovery 
of 20 carats per 100 tons, 80% gem quality, 
and average diamond value of $170 per 
carat. Guinea was the only African nation 
to sell its diamonds independently of the 
CSO.'• 

India.-The Geological Survey of India 
(GSI) explored the Ramkheria alluvial de
posit adjacent to the famous Panna: dia
mond district of India, and estimated the 
diamond reserves to be over 200,000 carats 
with a grade of 10 carats per 100 tons. GSI 
was also exploring many other diamond 
prospects including the famous Golconda 
Mines in Andhra Pradesh. 

Emerald production in India's Rajasthan 
State was on the decline with only 6,600 
carats produced in 1980 compared with 
38,000 carats in 1975. Gem-quality garnet, 
agate, and jasper were also produced in 
Rajasthan, while Maharashtra State pro
duced 80% of India's corundum and sap
phire.'" 

The Indian Government continued to pro
mote its diamond cutting and polishing 
industry to improve its export earnings, 
with over 200,000 artisans specializing in 
cutting small, inexpensive stones. Exports 
for the 1981-82 year were about $800 mil
lion, only a slight improvement over 1978-
79. To ensure a long-term source of small 
gem diamond, India's Metals and Minerals 

Trading Corp. had offered to play a major 
role in the marketing of Ashton Joint Ven
ture diamond production from Western 
Australia.17 

Israel.-In September and October 1982, 
Israel's diamond imports increased consid
erably over the corresponding months in 
1981, indicating that dealers were begin
ning to replenish their inventories that had 
depleted over the previous 2 years. For 
January and February 1983, exports of 
finished goods were $181 million, an 8% 
increase compared with that of the corre
sponding period of 1982.18 

Ivory Coast.-Diamond mining in the 
Tortiya area had ceased in 1980, and pros
pecting programs were the major mining 
activity in the Ivory Coast. A diamond 
deposit was discovered in 1982 in the Tor
tiya area, 440 kilometers northwest of Ab
idjan. A Canadian company was contracted 
to follow up this initial discovery under the 
supervision of the state company, Societe 
pour le Development Minier de la Cote 
d'lvoire.'" 

Lesotho.-During May 1982, the Lesotho 
Government and De Beers agreed that the 
Letseng-la-Terai diamond mine was no 
longer economic, and the mine was closed. 
Stockpiled ore was treated through October 
1982, and final cleanup operations were 
finished by yearend. Average recovery for 
1982 was 2.95 carats per 100 tons. 20 

Liberia.-Exports of Liberian diamonds 
were valued at $23 million in 1981. About 
75% of these exports were believed to origi
nate from Guinea and Sierra Leone. Liberia 
exported diamonds to four countries in 
1981: The United Kingdom (48%), Belgium 
(29%), the United States (21 %), and Israel 
(2%).21 

Namibia.-Production at De Beer's Con
solidated Diamond Mines (Pty.) Ltd. beach
placer diamond mine at Oranjemund was 
reduced early in 1982 to achieve further 
economies because of the soft diamond mar
ket. This resulted in 19% less diamond 
production for 1982. Ten million tons of ore 
was treated during the year, with an aver
age recovery of 10.13 carats per 100 tons. 
Ninety-five percent of the production was of 
gem quality.22 

Pakistan.-The Pakistan Investment 
Promotion Bureau project for cutting, proc
essing, finishing, and polishing diamond 
and precious stones, to be established in 
Karachi, was delayed for lack of approval 
and financing. This plan was reportedly 
similar to the plan of the Government of 
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India, which has been so successful ... 
Three new emerald deposits were discov

ered by the country's Gemstone Corp., at 
Charbagh, Makad, and Gujar . Killi in 
Swat.•• 

Sierra Leone.-Diamond production in 
Sierra Leone had consistently accounted for 
over one-half of its export earnings in re
cent years. The National Diamond Mining 
Co. (DIMINCO) was forced to layoff over 
1,800 employees in 1982. The country's dia
mond production in 1982 was less than 
390,000 carats, a decrease of about 5% from 
19iU totals. Production had previously 
peaked at nearly 2 million carats in 1969. 
Production from the Alluvial Diamond Min
ing Scheme accounted for most of the short
fall and is expected to diminish further as 
alluvial deposits are depleted."" 

DIMINCO had developed a $100 million 
project for the underground mining of· a 
kimberlite pipe at Kono and negotiated 
during 1982 for international funding ... 

South Mrica. Republic of.-De Beer's 
CS0 reported that diamond sales were high
er in the second half of 1982 comp&red with 
the previous two half-years, reflecting a 
significant improvement in the demand for 
small sizes and cheaper qualities. Retail 
sales of diamond jewelry in 1982 was only 
3% lower than in 1981, a record year. 
Despite all of De Beer's economy measures 
and cutbacks during 1982, its diamond 
stocks remained high at a value of $1.7 
billion. 

Operations at the De Beer's Koffiefontein 
Mine, a producer of high-quality diamonds, 
was suspended in June 1982, but its Finsch 
Mine, which produced smaller and lower 
quality stones, was restored to full capacity. 
Production at the Premier Mine increased 
21% as a result of improved grade and 
recovery brought about by better mining 
and metallurgical controls. In Namaqua
land, the Tweepad plant closed in mid-1981 
and was reopened in September 1982; and 
the Annex Kleinzee plant was temporarily 
closed, resulting in an overall reduction of 
22% in the Namaqualand Div. output. Ac
tive exploration continued during the year, 
with the sampling of the kimberlite pipes 
on the farm Venetia, and the testing of 
gravel along the north bank of the Orange 
River.27 

Tanzania.-Diamond production in Tan
zania comprised 99% of the country's value 
of mineral production, and 88% of mineral 
export revenues. Diamond production came 
from kimberlite and its associated alluvial 

deposits in the Shinyanga region. William
son Diamonds Ltd. and Alamasi Ltd. oper
ated two mines in the area. 21 

Thailand.-Thailand customs estimated 
that total gem export value in 1981 was over 
$220 million, principally sapphires and ru
bies. Over 200,000 miners, cutters, and pol
ishers were employed in the country.29 

U.S.S.R.-Diamond, after fossil fuels and 
precious metals, was ·one of the significant 
foreign-exchange-earning exports of the So
viet Union. Diamonds were cut in centers at 
Leningrad, · Sverdlovsk, and Smolensk. A 
principal market was Antwerp, through a 
Soviet-Belgium diamond export organ
ization, Almazyuvelierexport. Operating 
mines in Y akutia included the Mirnyy open 
pit with five concentrators, the Aykhal open 
pit and concentrator, the Udachnaya placer 
mine and concentrator, and the Irelyakh 
placer mine with two dredges. A small 
production came . from the Vishera River 
region in Perm Oblast', where four dredges 
and two separation plants were operated at 
two deposits.30 

Venezuela.-The Venezuelan Ministry of 
Energy and Mines enacted a new law dur
ing 1982 to improve mining techniques of 
small miners beCause an estimated 65% of 
their diamond production was smuggled out 
of the country.•1 · 

Sibeka. through its subsidiary, Sibinter, 
continued to prospect by drilling and dredg
ing during the year in the large area south 
of the Orinoco.•• 

Zaire.-Zaire's state-owned Societe Mi
niere de Bakwanga (Miba) diamond mine 
produced about 6 million carats in 1982, 
valued at about $45 million. About 70% of 
this output was industrial-quality crushing 
bort, 25% was for cheap gem or high-quality 
industrial use such as setting stones, and 
the remaining 5% was gem stones. An esti
mated additional 6 million carats was pro
duced by numerous small alluvial operators 
and illicit miners in the Tshikapa area. This 
artisanal production was supposed to have 
been sold to authorized buyers in Kinshasa. 
Instead, most of it was smuggled into the 
neighboring Congo and sold in Bujumbura, 
Brazzaville, and Europe. Congo has no dia
mond production of its own, but is a sizable 
exporter of gem-quality goods. Despite ef
forts of the Zairean Government to set up 
purchasing offices in several parts of the 
country in 1982 and to pay for the diamonds 
at black market exchange rates, the project 
was only marginally successful and may not 
continue. At yearend, the Zairean Depart-



Table B.-Diamond (natural): World production, by country and type' 
(Thousand carats) 

1978 1979 1980 198lp 1982° 
Country 

Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total Gem Indus- Total trial trial trial trial trial 

Angola---------------- 488 162 650 630 211 841 1,110 370 1,480 1,050 350 1,400 1,000 400 ~~~~ Australia _______________ 48 48 21 184 205 70 487 
Botswana __ ----------- __ 420 2,379 2,799 659 3,735 4,394 765 4,336 5,101 744 4,217 4,961 1,165 6,604 27,769 
Brazil3 ---------------- 236 384 620 236 384 620 253 414 667 163 926 1,089 175 975 1,150 
Central African Republic _____ 199 85 284 205 110 315 227 115 342 209 103 312 186 91 2277 
China0 ---------------- NA NA NA NA NA NA 360 1,440 1,800 380 1,520 1,900 400 1,600 2,000 
Ghana __________ ------_ 142 1,281 1,423 125 1,128 1,253 126 1,132 1,258 85 751 836 68 612 2680 
Guinea• ---------------- 25 55 80 27 58 85 12 26 38 12 26 38 13 27 40 
Guyana _______ ------- __ 7 10 17 6 10 16 4 6 10 4 6 10 5 6 "11 mma _________________ 

14 2 16 14 2 16 12 2 14 14 2 16 12 2 14 
Indonesia"-------------- 3 12 15 3 12 15 3 12 15 3 12 15 3 12 15 Ivory Coast ______________ 22 23 45 24 24 48 

•42 Lesotho---------------- 62 5 67 48 4 52 50 4 54 49 4 53 39 3 
Liberia ---------------- 128 180 308 170 132 302 123 175 298 132 204 336 170 263 2433 !;') 
Namibia --------------- 1,803 95 1,898 ~~~~~ 83 ~~~~~ 1,482 78 1,560 1,186 62 1,248 963 51 21&014 1.'!1 Sierra Leone _____________ 353 426 779 '451 317 275 592 208 97 305 0 203 0 87 290 1!:: 
South Africa, Republic of: ~ 

FinschMine ----------- 403 2,227 2,630 465 2,120 2,585 465 2,442 2,907 1,002 3,463 4,465 847 3,003 3,850 0 
Premier Mine---------- 380 1,603 1,983 468 1,613 2,081 407 1,632 2,039 510 1,530 2,040 615 1,845 2,460 2: 
Other De Beers properties• __ 1,254 1,395 2,649 1,850 1,370 3,220 1,550 1,489 3,039 1,603 1,069 2,672 1,359 906 2,265 ; 
Other--------------- 320 145 465 403 95 498 390 145 535 314 35 349 521 58 579 

Total _____ -------- 2,357 5,370 7,727 3,186 5,198 8,384 2,812 5,708 8,520 3,429 6,097 9,526 3,342 5,812 29,154 
T~--------------- 141 141 282 157 157 314 137 137 274 110 107 217 100 120 220 
U.S.S.R."--------------- 2,150 8,400 10,550 2,200 8,500 10,700 2,250 8,600 10,850 2,100 8,500 10,600 2,100 8,500 10,600 
Veneouela ______________ -271 549 820 247 556 803 238 483 721 102 388 490 100 400 500 
Z&ra ----------------- 640 10,603 11,243 294 8,440 8,734 345 9,890 10,235 450 8,550 9,000 450 8,550 9,000 

World total------- __ 9,461 30,162 39,623 rl0,235 r29,195 r39,430 10,626 33,251 43,877 10,451 32,106 42,557 10,564 34,602 45,166 

"Estimated. PPfeliminary. rRevieed. NA Not available. 
'Table includes data available through June 3, 1983. Total diamond output (gem plus industrial) for each country is actuall;y rererted except where indicated by a footnote to be estimated. 

m contrast, the detailed separate production data for gem diamond and industrial diamond are Bureau of Mines estimates m t e case of every country except Australia (1980-82), Central 
African ~blic (1978-81), Liberia (1978-82), Sierra Leone (1978-82), the Republic of South Africa (1978-79), and Venezuela (1978-81), for which source publications give details on grade as 
well as to . The estimated distribution of total output between gem and industrial diamond is conjectural, and for most countries, is based on the beet available data at time of publication. 

"Reported ftgure. 
3Figuree ra~esent officially reported output plus official Brazilian estimates of output by nonreporting mines; officially reported output was as follows, in thousand carats: 1978-86, 

1979-83,198 158, 1981-136. 
•Other De Beers Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, and the Namaqualand Mines. 
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ment of Mines and Energy had established 
a list of approved private buyers of artisa
nally mined diamonds. These buyers will 
compete legally with the state marketing 
agency, Sozacom, which also bas a diamond 
buying and marketing operation. •• Miba 
had suffered declining grade and production 
of its alluvial deposits since 1961 and bad 
been seeking a $40 million loan from the 
International Finance Corp. for the mining 
of its Massif I kimberlite pipe near Mbuji 
Mayi, with no progress at yearend 1982. 
Despite this, preparations continued for 
development of the new mine with increas
ed capacity and modernization of its treat
ment plant... Of the world's 15 largest 
diamond pipes, Zaire bas· two: Talala, cover
ing 40 hectares, and Massif I, 18.6 hectares. 

Zairean announcements during 1982 indi
cated satisfaction with its break in 1981 
with CSO for the marketing of its Miba 
diamond production. Five-year contracts 

were signed with three buying concerns, 
Caddi Sprl and Glasol NV of Antwerp, 
Belgium, and Industrial Diamond Co. of 
London, England. Despite this apparent 
success, the Zairean Government an
nounced on March 7, 1983, that it was once 
again returning to the CSO, and gave CSO 
exclusive purchase rights for Miba's dia
mond production with a floor price of $8.55 
per carat. The prior system of three desig
nated buyers was determined not to be as 
profitable to the Government as the new 
CSO arrangement was expected to be with a 
guaranteed minimum price."" 

Zambia.-Extensive illegal mining of em
erald occurred in Zambia during 1982. Esti
mated total value of emerald production for 
the year was $100 million. International 
Development and Construction Co. of Saudi 
Arabia and the Reserved Minerals Corp. of 
Zambia formed a joint venture for mining of 
emeralds in Zambia. •• 

TECHNOLOGY 

Two methods were announced during 
1982 to mark valuable gem diamonds with 
invisible identification marks. General 
Electric Co. developed an ion implanter to 
bombard the surface of a stone with a brand 
or secret pattern for use in positive identi
fication.•• 

The Gemological Institute of America 
announced the development of a machine to 
inscribe an identification on the girdle of a 
stone using a laser device. The inscription 
will only be visible under 10-power magnifi
cation or better.•• 

1Phyaical scientist, Division of Industrial Minerals. 
"Mining Journal (London). Mining Annual Review-

1982. Jme 1982, p. 428. 
--. Company News/Comment. Sibeka Annual Re

port, 1981. V.299, No. 7665,July 16,1982, p. 53. 
0CRA Ltd. Third Quarter 1982 Press Release. Mel

bourne, Victoria, Australia, Oct. 29, 1983. 
--. Fourth Quarter 1982 Press Release. Melbourne, 

Victoria, Australia, Jan. 27, 1983. 
•Mining Journal (London). Ashton Evaluation Nears 

Completion. V. 299, No. 7683, Nov. 19, 1982, 
p.257. 

1Second work cited in footnote 3. 
8Page 370 of first work cited in footnote 2. 
•u.s. Embassy, Antwerp, Belgium. State Department 

Telegram 3, Jan. 5, 1983. 
"Industrial Minerals (London). World of Minerals. 

Botswana. A Third Dianlond Mine Is Opened. No. 181, 
October 1982, p. 9. 

"Second work cited in footnote 2. 
'"Pap 447 of first work cited in footnote 2. 
11Industrial Minerals (London). Company News and 

Mineral Notes. No. 186, March 1983, p. 64. 
"'Hawkins, B. Dianlondo in the People's Republic of 

China. Minerals Bureau, Department of Mineral and 
Energy Affairs, Republic of South Africa. Rept. No. 1/82, 
~No. 820202, July 1982, 17 pp. 

1 Engineering and Mining Journal. V. 183, No. 9, 
September 1982, p. 234. 

"Industrial Minerals (London). Company News and 
Mineral Notes, No. 181, October 1982, p. 62. 

15Mining Journal (London). Guinea Dian1ond Venture 
Underway. V. 299, No. 7669, Aug. 13, 1982, p. 108. 

Industrial Minerals (London). Diamonds in Guinea
First Stage Finances Take Shape. V. 187, April1983, p. 53. 

1"Esw&l-, N. V. The Indian Mining Industry. World Min., 
v. 35, No. 6, June 1982, p. 62. 

17Industrial Minerals (London). World of Minerals. No. 
177, June 1982, p. 9. 

Mining Jourrial (London). V. 299, No. 7663, July 2, 1982, 
p.13. 

••u.s. Embassy, Tel Aviv, Israel. State Department 
Telegram 3768, Mar. 18, 1983. 
. '"Engineering and Mining Journal. V. 183, No. 10, 

October 1982, p. 235. 
""De Beers Consolidated Mines Ltd. Annual Report 

1982.P. 27. 
••u.s. Embassy, Monrovia, Liberia. State Department 

Airgram A-03, Jan. 28, 1983. 
""Pagee 24-26 of work cited in footnote 20. 
""Industrial Minerals (London). Company News and 

Mineral Notes. No. 178, July 1982, p. 55. 
.. __ . Company News and Mineral Notes. No. 184, 

January 1983, p. 44. · 
""U.S. Embassy, Freetown, Sierrs Leone. State Depart

ment Airgram A-01, Jan. 28, 1983. pp. 4-5. 
""Industrial Minerals (London), Company News and 

Mineral Notes. No. 179, August 1982, p. 55. 
"'Pagee 3 and 5 of work cited in footnote 20. 
21U .8. Embassy, Dar Es Salaam, Tanzania. State Depart-

ment Telegram 6556, Oct. 19, 1982, p. 1. 
""World Mining. V. 35, No. 10, October 1982, p. 168. 
""Page 500 of first work cited in footnote 2. 
31World Mining. V. 35., No. 12, December 1982, p. 82. 
""Second work cited in footnote 2. 
""M:inim!: Journal (London). V. 300, No. 7699, March 11, 

1983._pp. 1!17-158. 
U.S. Embassy, Kinshass, Zaire. State Department Tele

gram 14615, Dec. 23, 1982, Sec. 1, p. 1. 
14Second work cited in footnote 2. 
35U.S. Embassy, Kinshasa, Zaire. State Department 

Telegram 2915, Mar. 9, 1983, pp. 1-2. 
88U.S. Embassy, Lusaka, Zambia. State Department 

Airgram A-002, Aug. 15, 1982. 
Industrial Mineral (London). Company News and Miner

al Notee. No. 183, December 1982, p. 83. 
07Wall Street Journal. V.l99, No. 34, Feb.19,1982, p. 12. 
""Jewelers' Circular-Keystone. V. 153, No. 11, October 

1982, p. 45. 
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Tho value o( _. .- and mineral 

z:·:':sf':!.~.!-:0 ~~'17.~': 
lion, I S-.. iDc:ro- compared with that of 
1962 Tllrquoloo aod peridot producl.loo 
d~ while tourmaline, npphire, and 
opal produetion increued. Amateur colloc
t.ora accounted for much ol tbe activity in 
many States.. Srnall mine operators PTO
ductd jade, opal, aapphire, tourmaline. and 
turquolle, which they eold mainly to whole
We and retail outlet::e, in gem and mineral 
abo.-. p:m ahoW'a. and t.u jewelry manufac-

Wnnl. 
Do ....... Dala Co•......-n..-ic prc>

duc:t.ion data for eem Jlonel were deYelop!ld 
by tbo Bwwau of Mi.,. from tbo production 
ofGetn StoMiturvey, a voluntary aurvey of' 
U.S. opentiou. Ot the 46 oper~~Uon.t to 
Which I aurvey 1-.qu.t WN ..nt, 43" 
responded, repreeenting an e.timat.ed 86" 
of the total production indicated in the text 
Production for the 23 non.r.poodentt wu 
Ntimat.ed ua:ill8' reported prior y•r prodlJO.. 
lion levels a<\iuau.d by l.n!nds in employ
ment and other euidelinea. 

DOMESflC rtOOUCTION 

M met ahd ooUectons in 46 States produc
ed gem materials with an eitimated vnlue 
of $1,000 or more in each State. Eleven 
Statel suppbcd 91% of t.he total value as 
follows.: Arizona. $2.8 million; Nlovada. 11.2 
million; Oregon. WJQ,OOO; Maine, $500,000; 
('.alifornls ond Montana. $300,000 each; 
Wyoming, $2.';0,000; Te , $225,000; and 
Arkan.saa. N~w Yexico, and Waihington, 
$200,000 each. &timat.ed production in· 
C'reued 33~ in Idaho a-nd Montana, 20% in 
California and 0n!g0n, and 13% in Tt.xa~J. 

Park authontios at the Craler of Ditt.· 
moods Ptnk in Pike·County, AR. reported 
that 89,500 people visited the pnrk and 
recov~rt>d. by waSbi~. !C'rcening and pa.n· 
ning. 1,501 diamonds. a 9~ i.ntrease ave; 
that or 1983, with • total weight or 315 
carat4. The largest. wa a 6 2-carat v.·hite 
~tone of undetermined value. The next. four 
largest diamondts, one .,.,.hitE, two yellow • 
and on~ brov;n, ranged from 4 2 to 5.6.'l 
cural6. The total diamonds recovered u\•er
asted 21 potnt.! compared with 19 poinL"I in 
1982_ The .. dig for fee" operations rt"matned 
popular 

In F.mt-rald Creek.. ID, the U.S. Forefit 
St-rvu:e is&ut"d 867 pr-rmits to dij{l,l(crs nnd 

pR.nners who found 735 pounds of gem 
garnet, most of which wu asttriattd. with 
tho balanoe facet inc fP'&de. 'nle garnet. erea 
consistod of lhrnc gulchea. with one being 
especially noted for large atones. The 15 
largeat iilonei reponed during the I!IU.AOn 

ranged from -t t.o 18 ounces. Beceuee of the 
cold weather, the Area was opened for about 
100 daya from May to Sf!pwmbcr during 
1983 

About 100 kimberlite plpes, 14 of them 
yield1ng diamonds, were discovered in Wy~ 
ming e:inct 1960 by private eompaniel and 
the Wyoming Goological Survey, utiliting 
heavy mineral Btream tedime-nt samphng, 
detailed geological mapping, and bulk tam-
pie lelitin.g. In 1983, the Um"·cr~ity of Wyo
ming. the Wyoming C.eological Sun:ey, and 
the Nationol AeronnutlC5 and Space Ad
mmistration were working on on airborne 
remoh.'IICn•ing project for detect \on of kim
berlite- Three lOO..square-mile plot11 near 
the Wyoming-cotor~do border bud been 
00\t>red from an altitude of 2,000 tf.tt 11.nd 
the im31;'es received wore b@ing analyzed by 
computer Thi~ airborne te<:hnique may p~ 
\-ide n mort.' coffiClent and rap1d means of 
explormg for addmonal kimberln .. e ooeur~ 

3i 
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-·a.n.-plbwabdtollltlcGI
lO,OOt - - - die u dlu>ocldll· 
- kboborllloo "' dole bod :riOidod .,.]y 
u-oiO.Ol-porlhortcoo,-n 
below -om~e yjo],jUI)'.,. ] ............ 
lbo.nd ......,_ o~>out 1 carat, ODd ,... or 
incl.n.I('Wio. 

The Midllpn Dooortmonl or NoiAlral 
S.OW'OII allllOUftOM that then w.• evi· 
dtno. thatldml»rU-.. hid bee:n found in tM. 
Ceyolol Pallo orao of boo County, ML·O... 
OMmlcal Co. planDed to mine • 30-ton 
oomple f..-~altho MKIUpnTeeb-

~uol-,.~10-
.. ~ne lU d:1amond cont.-t.• 

Mootaoo ooadrnood to bo lho larpot pro-

~.,~=::.~..!;!'" ::~ 
Don..,., 00, Obd 1111 Blue Soppblro Co. Inc. 
Gl G,..l Pallo, MT. ,_ tho!r Jl'<lportloo 
oa Y ... Gulch. noor 1Mw1oloo, r.,..... 
County, MT. 8omb h!Jh.quoUcy Koobmlrl· 
bluooopphinoo ..,. neo.end. althoucb tho 
total corundum content ol the ore wall 1e. 
tblln 10 carau per too. 

CONSUMI'TION 

l>ocnelftie ptn Monee oolput went to ama· 
teur and oommercla1 rock. mineral, and 
rem .tone collec:tiont, objecta o( art. and 
jewelry. Va1ue or ap~rent c:onaumption 
(domeltic production plus i.mporU minua 
ezporte and N:ew:poru) incresaed ~ to 
$2.132million. 

Jewelry Jtore •I• illCl'eiiMd 5% to $8.9 
billion, and jewelry containing pn.rlt &nd 
diamond& inc:reued •lm<ltt 1~. 'nle 
Cbrittmaa trade was partieulody good. De-

m.and fOr amall, lower quality diamond 
gooda wu blgb, but the cl.emaad for laJ"'er 
ltonetJ of Kood quality wu rettrict.ed. 

U.S. OOI14Umption of co1ortld stones ln. 
cneued di.gbtly. However, the value of all 
imported gem lionel, other than diamond, 
inerea.ted 24%, with sapphire leading the 
"'ay. Annuo.l Mitt of emerald continued to 
be almOit equal to thoee of ruby and •~> 
phJreoombined. 

PRICES 

The U.S. price of 1.0-carat.., [).0nwles5, hundred of these perfect.l-ea.ro.tltooes have 
in"Mtment.-gTBde diamond Ructuated be- boon available each year, and their v4lue 
tween $13,000 and $19,000 per tan\~ and at may have amounted to less than 0.2% ofthe 
ylilarcnd wu $18.500 per carat, a deereaae of tOtal ma rket. 
32% for the )'C4r. HoweYer, only a few 

'fablf! 1.-Prie~a or U.S. r-u• diamonds, bJ' alu &nd quality 
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n .22---------
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FOREIGN TRADE 

The doelared cu.toma value of U.S. im
potU of rough and polilhed oalura.l dia
mond, excluding ioduatrial diamond, in# 
c.......,.. 19~ to $23 bilhon. Total poli!hod 
diamond importa. principally from Bolgium
Luxembour8, 32%, Israel, 24%; and lodia, 
Z.'il£; were ,~atued •t $2.0 billion. Imports in 
the over~-5-corat category. mo6t.ly from 
Belgium-l.uxembourg, 88%; l•rael, 18%; 
and Switurlttnd~ 15"=: increased 17% m 
valuP to $1'41 million. lmporu in the Jet&
than.O.karat group, m01tly £rom l.ndia, 
36~; Belgium.Luxetubours. 29co:; and ltro
ol, 2S"(, increased 239C in value to $1.2 
bLII.ion. lmporLI of rough natural dlamood, 
I:W.% from tho Republic of South Africa, 
inc.rea&ed 15'% in cararoge and 6% in ''alue 
A &hght decrease in ca~t vlllue for South 
African imporu, from SS-45 to $336, war. 
indicated 

The total voJ ue of emerald imports in· 
cret\Soed 11 ex to $13-t milhon. The total value-

or ruby import& ln .......... 2% to $67 million, 
and sapphire unporta increaaed 35% 1o $85 
m.iUion. A\·erqe carat value~ increased 
14% for emerald to $63, but decreased 30% 
for ruby to $24, and remained \'ir\ually 
unchanged for 58.pphire et 52.6. 

Export ''alue of all i[em matcriala other 
then diamond remainod virtually unc.hang 
ed at $661! million Of this to<&l, Other 
precioulil and ~Mtmiprocious ttone$, cut but 
UruJet, V~trt valued at $33.3 milhon; other 
ntuural precioua and t!!eDllprOCloW!i atonN. 
not eet or C"Ut.. $J 4.3 rolllion; aynthetic gem 
stooea and materials for jewelry, cut, $.'i 7 
milJ1on; pearl!, natural, cultured, or )n· 
thetic, not at rung or &et.. $1$ million; and 
otht-r, $13.7 million. Reexport. of •ll tct:>m 
ma~rials.. other than d.Jhmond, remained 
almOfit unchana:rt"d a.L $42 2 million Reex· 
port cat.egorh."* "A'UN! pr«1oUJ and semiprf'
cious llkmea.. cut but uruet. S3LJ million~ 
and other, ~19 million 
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WORLDUVIEW 

A,..oiL-h """ eotimated that diamond 
prod\lCtioa by Companhia de Dia~Mn~ do 
Ancola (D!AMANO) remained unchanpd 
at 1.2 million carate., with a reduced value 
bocauae of the clep.-.1 IU\Ie or the inter
oational diamond market. DIAMANO bad 
retained 0'\'er GOO e.xpot.riate workers since 
1978 in tt.n effort to improve productivity, 
principally in Lunda~Norte Pri)vinoe, near 
the ZaJreon border. Illicit tbefi and traf
flclung was reportedly •n<OUrawo<i by tha 
Unit.a insurgents. who almost. certainly 
derived aubitandal income from these 
activities.• 

DIAMANG'• total work foroe, about 
17,000, operet«i several minet within a 
50,0QO.equar6-kilometer conceesion 1n 
Lund.a-Nort.e Provine&, with thl1!(" mining 
di\liJiona. at Andrada. Lucapa. and Cuango. 
Moet. of the diamonds "''ere f't<:O\-ered from 
alluvial terrace and rh~o~rbod gravels. The 
s•;erage grade wa.~ about 0.2 to 0.3 carat per 
cubic meter, with ~me rich pockets yiefd 
ing up to 100 ctu·ah! per cubic meter. Ampl 
altuvi&l rtt.ervH remained. and 'hf:lrt was. 
no h081A! to wor lr. the extensiv~ k.im~rht.e 
~·creel dunng op:>rationt. Lunited min
tnw of the weathered kimlxlrhto tops waa 
carried out.. and one of t.ha largest piJlK 
tn the v.:or1d-Q:.mofucn. Camuoml»-"¥~-al 
abl1 bemg explored Alluvtal diamond re
co\·ery methodJI were c:onYentlonat. v.·ith 

tome heavy media wperators beina: mn
ploy«i.• 

Auatralia.-The Weotem Auttralia State 
o., .. mment approved the Arule Diamond 
Minet Joint Ve.ot\ln!;'t minin&' project com· 
menoement of tbo AK-1 k:imbor!JU. pipe, 
•ith All e&timated 1440 million inveatment.. 
The project invo!"V5 preparation of the 
Argyle kimberlite pipe for commtrclal min· 
mg and ronatruction or a s 3-million...bort.
lOOrpet·ytar lH.iilment plan~ together with 
ancillary infrutructure and iie.TVicea. f:%. 
pect<d to be in production in 19!l6, the 
project'11 annual output wHJ t-Vtntu.ally 
mach 25 million carau: or d• mond per year~ 
with a minimum life or 20 years. Rmervt!lll 
are over 500 m.illion short tona. Argyle was 
the richeR diamond mine m the world in 
terms of car&U Pf'T too of o~ • 

Shortly erU:-r it approved the project. the 
tiltAtf' pun:hasod Northern Mining C'orp. 
N.L 't 5% inlt'rest in the Argyle project for 
$38 m..U.on. mOO of which w:u t.O bt- 00\C-red 
by ad~ royalties on productlon. WNt· 
ern Aust:rah.a'li PrlfUf'" MmliS~r stat~ that 
the Jn\~Mt.fn("nt ""Al thtT ~t titep m the 
creation of the Western Awnraha.n Devel
opment Corp. dt:M$Cned t.o hold equity .takN 
in aU natum1 rt:t!OUl"OI:' proje'cta..' 

Cc:mmtertiuJ product.ion o{ diamQnd fNtn 
Atg)lt'IS Upptr moke C.."'fe.tok alluvial dt"~ 
1t conmumced on January 1, 1983., at an 



.....,w .... ot.,eooahoort- orcn,.. 
-.,.. a, ,......ad. ua mlllloD llhDrt - or 
... bad ,wow 1.16 m1111c111 - or~ 
........ It - plamaad lo .... u..u. aUuvlal 
_.t~~mo ..,. a ,...., ....t to pbMO m with 
the ldalbedlte mlniJol-tioot.• 

AJVle'• oli8mand qualig bad been ..U. 
-t.ed throoiP the leotiJol uxl npionllion 
pMaa ao 1~ IOID and ~ to %MI. noar· 
..,.. "-er, a ,_.a NpOrt by the 
Alllt.nlllan BIIJ'Uu of Mi...,..l Reaou....., 
.-tmat.ed the quality to bo 45~ pm and 
cbooJ>SOIII, with the balance belDi indUIIrl· 
al aton•und if[t.• 

De Boen Cenual Sellini Organloation 
(CSOJ had a purchasilll and mark.etina 
cootract with the Arvle Diamond Sal ... 
!Ad. for 95% of tho gem and 75% o( the 
cb .. p-gem a nd indllftrial diamond 11.0""" 
ooverlng lhe period of alluvial prGdueUon 
and 5 yearo of large«ale mining or tbe 
AK-1 kimberlite piJl'l tbroup 1990, which 
was ..Umat.ed to have an ann ual pr<lduc
tion rat.e of 25 mil lion carate. It was ex~ 
peeled Uuot AWitraUo would be the wor ld'• 
largQQ. producer of natural diamond com~ 
~ncingin 1986. 

Two other oompaniee reponed diamond 
pr<'<loction from their exploration activiti8. 
The Bow River joint venture of freeport ot 
Auotralla Ply Inc. and Gem Exploration «< 
Mmerals Ltd_ recovered 2,177 dlamon& 
with a total weight of 367 eo.rato from 2,200 
tons of ore at Ume~~:tone Creek near the 
Argyle dcpoo1t. Mro-W...t Mimng Ltd ali<> 
reported recovery of diamonda. from claims 
along Smoke C....,k, dowJUtream from the 
ArgyltL projfoct.1• 

Bou" ana~-Botswana not only boc:ame 
thP world '• Sf'COr\d largeat producer of natu
ral djamond, but the world 'a second J&.rjj:'l~l 
pl'Oduoer of Rem diamond. 'Muett min~ 
Jwancng. Letlhokane, and Or pa- ruporwd 
production of I 0 73 million cnraa, vo.luf'd at 
$491 million. o( which 4 :1 ruil!Jon carato 
WN of gem qUl1Lit)' The new I>ehlrwana'11 
r~ Beent-Go,·ernmf'nt of &~wn.nu joi.nt 
venture) Jwan na diumond mine west of 
Gabarone exceeodfd itl no:m('))]Bt(• CO.pGCtty, 
and bttcaubfl of tmpro'Ved roco,'"fl'ry p~ 
greatly increa.AE"d its produclion mho of 
8018.11 gcrn diu.mond. Jwunent:.: produced 
almOf>t fi.9 mlllion cartlt..d of dlamond, and 
anolhc..~r tncN.!o.ae of up to fi 5 miiHon cura 
wa prP<hc-u>d fur 19l't~, o.ft.er wh1ch produc
l H>n ""'ould l~vol o0 . Jn 1!.U-l:~. thf' 0<)\"t•rn· 
ment of Uot ·an wM fortt"d to &t.ockpilt> 
llbout om thtrd of itl J;"em produrtlon, nnd 
l h(" total va luf' of it curnuh.ttv(! ttockp1l at 

,........ - llbout ..., JDIIllou. '11111 -
,.mctpally ......_ 1M ....td marloot r ... ...,... __ .-k,wlllle\M....U 

.., • ....._-.._wry 

......,. Botnrua'o diuoGad •porto .....U. 
&ated about tw<Hhi,. ot '"' toW rom,n 
~~-" 

New cliemond -n.1 and 1!¥aluaUon fa. 
cUlliooo ...,. ootabliobed for aU ol llcQwa
na'o pr<lductlon, and Mabrodlum ol Be Ilium 
wM gnant.ed permloolon lo aotablloh a omall 
diamond cutt~Jli and ~factory. The 
llnl pollaheclotooo • • pr<lduoed in 1981 by 
lhe oompany'o IUI>eidlary, Diamond Manu
facturina Co., in Gaberone.~ 

Evaluat ion o( lhe DK7 kimberlite p ipe 
near Jwanenc wu near fmal evaluation at 
yearend 1983, and an .,....ment by De 
Beeno and Falconbrid&e Explorat.loos 
Botswana reoult.ed in rontint.ling enmlna· 
t.lon and evaluation or other licelliOd a ........ 

C..atral Arrltan ll<epublk~Tbe princl· 
pel mini01 industry o( lhe Central African 
Republic waa d iamond. St.ate revenuetl from 
thio pr<lduction oono:inued 1o erode. Dlic1t 
mmi..Qg and trafficking waa substantial. Jte,. 
port.ed pr<lduction hM been •• high as 
524,000 carato m 1974, but m 1982. thio had 
f;.Uen l.o 277,000 <torato. Thls d.,.,._ hod 
encouraged the Government to attrod for
eijp'l inve:Mment. The 111.$r morketing co
operative consisting of nine comPRni pro
duced 264,000 Cll.r1lto in 1983. and live oth~r 
compames produced HO,!'">OO caret&. A 1981 
World Bank lnWmationa.l De,-elopmpnt AR
&OCiation'il $4 million tcchrUcul aMiat.nnce 
pro}oct loon had included a portion for 
diamond f'J~.plorntion and a foaatbthty &tudy_ 
Tbu final report. submitl<'d in 19 ·a by o 
Can.adittn oontruetor, WII.IS confidentlal. n 

China. - A n~w diamond cuttin~t ood pol· 
11hing plant "&ll•notalloo in Beijmg'" 19H1. 
fmanoed by th• l>roodnrr llonk ()(tho Frdc 
ral ,Re-publ.c of ~rmany. The jomt venture 
coiWiiited of tht- Ctuna Nahonol Art.~~ and 
Crofio Import and Export Corp nnd the 
e~port ftrm f K Naraaim.ha..tu from Frilnk· 
furt 1a,n, und Franz Amann of Drucken 
Pfalz ThP plam con11.1 tHI nf Vf"ntl hun· 
drrd ruttsng end poli.:lh1ng machmee from 
Frunz Amann nnd mcludf'd 111 trnin1~ 
Khool for ~vera! hundrl'<i 11tudcnu It .,.,.WI 

eetunated that thf'" mdtgt>nou.a supply of 
rouA,h d~amond con&llit..ed of 2~ ~t·m and 
n.enr.gem qualit). thut~ mAkin.r approxi
matt·ly 501),000 corata. u\·ailt.•blc fur cutttn)ol: 
~rtw:>n- WM no dornt"Sttc dPm~nd for cut 
d l.r•mond or diamond jt·wt'lr)' 

Chma. had an amb1h0u1 plan for dev lop-
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C I ,. ---8r:Duallac ahaluble _ _.. 
aldl ,_ (lola.abia OOIIdmaed to mUut Uwo 

producllollalld --cllfllolllt to
Clport -- l'ronl all pncloua ....... prtadpaQy _ ...... cMdh...t In 1982 by 
17tl> to$48mlllloll." 
~'11w G<mlmmont oC Oebool re

ported U.t 26,.913 canota at di&Jnotl<l bad 
bMn pnxluc..t in 19'19 wilh a unit val~ae oC 
S16.5S per carat. No diamo~~d po:oducticm 
hu '-n nported in recent ywn.•• 

Gloaaa.....Ohana ContoUda~ Diamond. 
Ltd.. a Oovem~t corporation t.b.at opm-· 
alft a diamond p.t.cer depo.it at Ak"atia. 
,..ported that producl ion oC primariJ.y ind...,. 
trial diamond ~- to an ...timat.ed 
300.000 carat& £tom 836,000 caralll m 1981. 
The original Akwatlll Valloy placer gra""l 
depotll& were -nlially depl~. tinlf11 
in 1983 ....., wilh.in a thin Akweha te17!1Co 
gra•-el .,.y zone. Cu~nt ,_..., . .,. .,.,,.., 
expecled to be mined out within 10 yean. 
Addition I lower 8l'Me pl-r reeourcee 
a•et'31Pne I to 1.4 caraU! per rubic meter 
-.-ere known 1o oocur in the D•ri.m Valley. 
A Uniled N•tklnt Development Program 
!(lam invt@I.Jgal<ld th reeourees and 
found thnt d"""loplll<'nl would require sub
Sla!Jtiru new forelj(D mvtl.,tm<nt. 
Guln~-Aredor-Gui.I)OQ S.A. wa>~ eJ£· 

~to begin commen:ial production ofi!A 
$80 milhon alluvial diamond pro,Ject on lhP 
flnlt quarter of 191!4. The Aredor·Guoneo 
alluvial gravel mining wu to be aca>m· 
pli!hed by throe i<ubic--yard draglint .. with 
!(!}.foot booms. and loaded mto 40-l.<ln ar1•c
ulat....t ''<'b>deo for deli~ery l.<l tho nourby 
Neovory plant. The plant eon >l'led of 
main recovery facility·oontainlnl( ~ h<'a''Y 
media !M!pnraror. a washini Mf'Chl}n, a rPee~ 
&eetion, and a separator b~ 

F'ift)· percent of the Al'f'dor Gum~· w 
owned by th• Go•Nnrn<:nt of Guin "· and 
W'l by Aredor Holdtnl!" l.ld uf Au•tralia 
Aredor Hold1ng on turn w ownod i~ ~'!! 
b)' Bridge Oil l.ld , 11.:!% by tho World 
Bank'• lnt~nudiOII~I fiMn<'<-' Corp. fi~ b)' 
lndustri I Oil•mlll>d Co u( lh Unoted King
dom, 3.5% b>· &nlwn~ Tru5l AW!tnwa oiCKl 
Ltd. and I'll. by Simomua V••cher of Baiel. 
Swit..-rlan~ W olh a production rat~ of 
250,000 e.oratto per ytor from «O.U<JO oh<>r1 
tonA ol gra\·t~l, An.odor-Gumca had auffic1ent 
.-net for U y-.lnt of "~>"rations. The 

........................ 
~---u-o........... '-..... lnlt.lal.........,... 
- .......... iltdlcalilcl lblt -... -piiCUd. .... "' .... ... 0-8 to 1 -.at with 
•• .a ............ .r tillS to 1100- per 
c:ulll. Marlaotiel ., u. - - to lot 
..,.,. by Areolar .... Pt,. I.A.cl. "' ..... 
SwitMrlenol, alld IIIAn8pl by t.hult.ria1 
Diamond llfLondan." 

The U.S. 0...- Pri.,... ln-t 
Corp., aft« • de(aiJed f-">ilit7 "'"""· 
- pn~vldlnr politknl riolt inau..,., to 
BrldpOO'oln-t." 

lndi-The lloun.hing diamond cuttll!i 
Mel pohohinc indutry uporl.ed 6.4 milli<m 
arab! .,( tmiahed .ton. valued at $1.1 
billion, wbic:b requinod 27 million ca....., of 
.imported rough 11tone01 u the raw ma~ial. 
1bio indicorted an appt'Ollimate recov-ery of 
2()-91, from roueb ro finished ~~one. The 
number of Indian gem Jikilled worken had 
.incnued to 3~.000. mootofwbom ,...;~in 
1he Palanpur-Bombay ....... The trade and 
·industry wu dominated by 200 related fam· 
iii ... also from tlwo Palanpur areo. 1' India 
,.,.. the leading importer and exporter oC 
diamonds in the world BolJ\ prlvat~ and 
governmental buyers were -rehing lhe 
world ID establillh eollhnuou •uppi~M of 
rough. India'& :O.Jintralt! tond Metal& Tmdmg 
Corp. l!'t!MTCl coolin ued 1111 auempt& to 
oond u~ agre<~mento with Afnean diamond 
produdllll oountnt>l to bypall! the hold 0.. 
~nf Duunond Trading Corp. and CSO 
hM~ 011 th "'orld marltet However, little 
pl"()((teOII bod t-n achie"ed ~ent teporl$ 
from Auotrnlia showed !lmilsr failure ofth~ 
MMTC for direct bu~ing. 

Despiw effortt; b)· the Indian Gowrmnent 
to mereuoo diamond mining. annual produc
!Jon had averaged only obout 14.700 C#ra~, 
during the l!l 1-8:{ period "n1e ll>fliM •m 
gle diamond found dunng lhe penod """" a 
29-<: rat gem qualit)' frllm \htjhjco"#n N 

lndoaeoia.-The Am~onda Co ""'" ex· 
plonng for dtamond m ~ntral Knlrmanlan 
lndon...U. had produ<C'd about 1~.000 Cllrab! 
of principally g>om di<lntond fnmt I hit <~llUVI· 
al gm•els in ""cent yo.a,.,, and had ~n a 
prodUC<lr of diamond ""'C<' lh• 17th <~n· 
tUr). 11 

I rael.-lmport~ of n>Uith di mond in I.. 
rael incre !1M :17% to ~i~Z milhon Exports 
of cut and pohaht>d d..,mond good• mCJOOIIO!d 
ll<r. to 1.0 billion H ..... ~wr, about 5100 
nnllion of th~ <.vmrn<>tlliy tmd~ ckfldt m
ere.- c-ould boo tro<>ed to the d•arnond 
trade'' 
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ua...t&.-Two all...tal diamond m~Jaq
.._ ..... In _.uon. at TUpormah .. 
the Lola Rl- 180 ldl--. DOrih- "' 
...,_ and at GbaPI ecrath of Nlmba. 
Noll ....... were ooreonocl. ..bed, and 
Jilpd or pemoecl by hucl. In 11182, 780 
dlamODd mlnlna u.o- produood 438,000 
carate vallledot S26mllllon. Gom-quallty, 2-
carat diamonclo ....,. produced from Tok· 
pormoh and up to 8 oaNia from Gbapo. 
Reported production do<.- 24'11> In 1985 
compand with that of 1982. 

IIIaH.-Tbe Malian Mlni.otry of Energy 
and MinH and the Freneh Olf10o f<>< ()eo. 
1ogicoJ and Minibl Exploration llignod an 
.....,.ment in Bamako to conduct diamond 
""Plorallon and extraction in the Kenieba ....... 

NoaibiL-Doopite the De Boera' CDM 
(Pty.) Ud.'e temporory cutback near 
Oranjemund, 10.6 million abort tone of 
gravel and conglomerate were procete<d to 
produce 963,000 carats of diamond, a reduc
tion of 5%. Tbe No. 4 plant fon!llhore 
mining face was maintained in operAtion 
throughout the y...., omd extended about 
180 metera &ea1A'B.rda af the hi,tl water 
mark, and mining operatioru; ,..,,.. etarting 
to eJrtend the seawall further weatward. into 
the oea. Operational bedrock depth wos 15 
meters below mean sea level. The ratio of 
gem t.o induat.rial quality waa mamt.ained at 
9J%,M 

Paklatan.-ln the previous few years. 
Pakistan had emerged u an important 
world producer of precious gem stones. In 
1981. ox porto were $6 2 million of prlacipel· 
ly aquamarine. emerald, ruby, and topaz. 
The Gemstone Corp: or Palcistan, a Govern
ment corporation. had been set up in 1979 to 
promote the production of g(lm materials. 
Most of the (Jem stones were found in the 
northern areas of the country ciOIJe to the 
Hima.Jaytllii.l$ 

Slena Leont.-SielT11 Leone's diamond 
production decreosed from about 800,000 
carata annually in 1978-79 to en estimated 
275,000 carat.a lll 1983. Estimated to be 70% 
gem qunlit)·, i1licit mining and trafficking 
in Yf"n&'eme and Tongt was ~ported to be
uncontrollable. A ne-w Kono kimhf>l'hte 
mining proJect was organt.Zf'd m 19&.1 by 
Sierra Leone Selection Trust and the Gov
ernlllf"nt of Guinea, which wa,e, proje«ed to 

- ... -.,.,. .uJiaa. .,... .... 
-to ba .....,..., IMOoaiMM N.a...l 

DluoODd MJ.bwCo., "'*"' -~ ...... 
"' lbo acr--t. ....... -- "' ..... ~ a.ctlon 1'1-.- (II ............,. 

ofBrlt.lolt~ :w-at.Co.>. "-

~v:u:......~=-= by UA Onraooo Priftte ln.-_,t. The 
feooibilit1 of olnkJna a ebaePir IDdlDod 
abaft, nolber than • vertical abaft, ... 
boiniiD..tlptm. .. 

lloorth Africa. llepabllc al.-8ubolaatl.ol 
In~ iD dlomond production at the 
larplt mine or Do Beero, the PinJC:h, _. • .,. 
ad In o 13'11> lncreaM iD South African 
diamond production to 10.3 million co.rata. 
Hiiber throughput and srade Imp,.. 
mente .....,ltod iD recovery o( """" omall 
«em diamond ror tho Improving world mar
ket. However, De Been' rollih diamond 
otocke increued 10'11> to a total of $1.85 
million. Tbe farm Letitia kimberlite explo
ration wu terminated at yeerend by De 
Beera, but oxplorat.ion of the rarm Ven.U. 
continued. De Been was aJeo a IIUCCeMfuJ 
bidder in ~ deepwater marine diamond 
proopectiJl& ~ aituatod ofT the No· 
maqualand COB!rt. Preliminary inVMtlgatloo 
woe to require profiling of the routallhore 
for location of gravel beds or heevy mineral 
concentratioru~." A 471-canat flawleu white 
diamond wu found in a ~r •t .0., 
Beers' Premier Mine near Pretoria. A 72-
carat nowl... whit.e diamond had been 
found earlieT in the year.,. 

There waa spirited bidding on the lha.l
low, mid·, and deepwater coneo.ions on the 
Namaqualand coastline offered ond award
ed by the South Arrican Government during 
the year, Bid awards weTe: made to large 
companies and small independents sueh as 
De a..;.,, Newmont Mining Corp., O"Okiep 
Copper Co. Ltd., Rio Tinto Zinc Corp. l-td .. 
Terra Marina Mining Co. Ltd .• and Orcea
neeri.ng lntemotional Ltd. 

Mnfikeng Diamonds Ltd_ was test min1ng 
an nlluvi.al diamond deposit near Mafikeng, 
Bophuthatswana Rio Tinto's subtlidiary, 
Rio Tinto South Africa, ~-a. managing tht! 
daily throughpot of 1.400 short tons of 
gravet The test duration was to be a full 
year_ The 2~300-heda.re I rase containtd 
about 27 million ahort toMofgra~o·el" 

Two Kimberlite: pipes. previoW~l)- aban· 
cloned by f)f> 'Befon~ 8!1 uneconomic, were 
bomg ,..U>otod by TraM H<x Group Ltd of 
Cepe Town_ The S""·at.iland ~mment 
i~uE'd a H~np,e to Tran.'t- Hex foT the mlning 



<JIIbollblaDoOIId.,.,......,.,Jiiplo.• 
lot t.ab.-tlri IADb, pNriDuaiJ c.y. 

IDD, hlobotna.....m.s.ct-prod-r<JI,_. 
-11-aad•t t'-- Important 
.,.. oapphlro, ruby, ~1 • ....,.~ aad 
apiDol. Other pm- iDdude
rlno,- ,..........., '- t.ourm.Une, 
and 11.-. n-pnclouo- are fouad 
In lbo ...,.,.. or older alluvium aad ri ... r 
.,....., ol Quatamary ... In lbo ... lo)>o of 
tho Ratnapuro dlotrict in .... u.- Sri 
lanka. The Openlliono are a mlsturo ot 
Gov.mment corponUooe, ont'IM!M joint 
veotu1111, and private entrepreneur~. Some 
priority hu been ilvan to tho ......, to be 
lnuadal<ld by lbo ll!.jawell and s........u. 
Wewa irrigation project~. ftecular gem auo
ttona haw been Mid Iince 1980.n Tbe State 
Oem Corp. is aignUreantly involved in tM 
industry, but moot of the production comao 
from the 1mall m.inen. Simple hand waab
lni p....,._ are employed. F.otiroot.ed 1981 
upoN and tol.lrltt ulee wore 191 milllon, 
an inc•- of 31 '!I> compared with thot of 
1980." 

In 1983. o IMge depOOit of high-quality 
blue eappbir'ell wu diiJCO\oel'ed near the 
villap of Aluth Nowora in soutl:tern Sri 
Lanka. It wu reporlA!!d that many million· 
airN were created 0\'erniQ.ht, and IU mtlny 
M 10,000 people became rich. Art much as 
90% of the gems were smuggled out of tbe 
country. to~ 

C.S.s..R.-Soviet diamond output increas
ed 1~ to 10.7 million canttt. with no indica· 
tion of any new diamond mining develop
ment. The Soviet method or d.i.amond mar
ke.ting h1\d not. changod for 20 yeara. with 
botb polished diamond$ and rough geml!i 
901d via ~neva o.nd Antwerp. The Antwerp 
Diamond .Asociatlon reported that rough 
diamond suppUes froth the U.S.S.R. we.re 
larger in 19SS than those from De Beers. 
Shipments of ~ke£.8 of Sov:iut wt stones in 
Antwerp lndicatad a tome-what lower quBli· 
ty. which may be a market phenomenon 
bec:a.use or tM hi(her demond for lower 
qualityg~u 

A 95-carat ¥em diamond wall found m 
Yakutsk, Sibcria.K 

Sill 

-.....z.u.-u..-·.-...-
-o(aot.llnland--.w4-. 
Bod614 Mill .... do..._ •• OUBA>dla. 

~ "'!:..-..:..~~..:...~ "i: 
.,....,..., to dooolop klmborUte dopoolto, bo
ca- of the docliainc .Uuoial ..--. A 
IUIWI8mffiloo dndp,putlnto-atioeon 
tho riWI', - azpodtd to utAind MIBA'o 
lifo for .Uuvial mlnlne' by allowln( lbo 
mininc of adjao~nt ri'fel' flat. and tAnTICa. 
The new dndp had an ""Dual copoodty ol 1 
million cubic - aad an <>pontine 
depthof28f .... " 

MIBA, ~ owned by Bilieka of BoJcium 
and I!09fo by the Zaireon Government, 
mined 1.4 mllllon cubic meters of lllluriala 
for a production of 5.5 mlltion ~tt of 
dillmood. Fourt.een private olficM pur
chaeed 5.9 million carats of art.ianal dja. 
monds worth over $71 million. In previous 
yeo,.., moot of theM di.ounondo had been 
amuggled. out or Zaire. The quaiJty of the 
combined diamond production of MIBA and 
14 private off.coe: wa• estimated to be 71% 
industrial •ton~ •nd bon and the bal&nce 
gem •nd cheap-gem. The Soci6tC Zairoi!ede 
Commercialiaation de Mineraia (8omco~D), 
Zaire'e diamond marketing organimtion. 
which bad t.a]um over tho indeprl!ndent mar
keting oompaniea in Kinshua and Tlhik.a.· 
pa, ~porttd a 58% decreue in diamond 
salee: for a total of 423,000 cart~tl of dia
mond, 60% gem quality Despite the Gov
f!rnmenel!l effol"t.A, iJiich mining and traf'· 
licking of gem diamondl!l continued to be 
5Ubrt.antial. 17 Somc:orn moved the tortlna: 
and g:radlng of diAmond from the Centre 
National d'Experti&e office in Kinihasa 
to the Miba Mine: Hctldquartens in Mbuji 
Mayi.M 

Zamhia.-Since 197.4, eDW!re..ld production 
from tho K.nfubu area of the Copperbelt hnd 
increased &ignificantJy. with about 18 
known depo6its being mined in 1983. The 
t.'istimat.txl value of emerald production was 
$100 million, wilh only 10% of the output 
rc3Ching the official market. The bulk of 
the emerald wa..o; reportedly ~i ng mined 
UIO¥ally and smuggled out of th@ country.*" 
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._.._.... __ oltbttlnt8Mtlt-

....... _.to .a. ... .,...._ ol 

........... ,... ..._ ...... Ol'diMr7 

.... ill '-1 _. llaled It to ..... 

..._...._~oiWW..allllh paiWI. 
'ftuooupout IIWGr7 • ._ ..... oiMal .... 
...... .... to .a. .. lmproo~e the oolor ol 
~ quarta, uppbire, topu. lind 
ldrooll. llflh leclu>olao ._ - lmprowM 
UU. tecluliqu .., th8t much more draalatic 
chaaaw can be ~ It il likely th8t 
11101t modem-'oncl pm ....._ 111'8 trMted 
br '-t. w other -.., lind that detection 
can Ollly be dooa by ~ .. pmolo
pu. A tabulation ol all sea> ..,.,_ and 
their reaction to hNt treatment and/or 
radiation, lnell.ldln« detection mechoda, w• 
publiolhed. Et.hil;ll) p~ of the incluHry 
were di.tocu....t in lilbt of the knowledie 
that the pneral public ill not aware ol thioo 
color I!Dhancement u compared with a 
natural i!@lllltone.,. 

The Confederation lnt.ernationale de Ia 
Bijouterie, Dimanta, Perlee et Piei'I'M 
(ClBJO} ill compoeed of jewelry trade ..oci· 
atlocll from 23 countriea. The American 
Gem 'l'rade Aaeociation, the largest -u,.. 
tion of colored stone dealere in t.he United 
States. voted to adopt the CtBJO definitiOM 
and rul ... of applic.o.tion. One or the defini
tion. wu article 7 prohibitina' we of the 
tenn "oemipredoua," lndlcating that the 
term "ttemiprecious" il unauthorlz.ed and 
falae and must never be IW!d." 

-



Gem Stones 
By J. W. Pressler1 

The value, of gem stones and mineral 
specimens produced in the United States 
during 1984 was .estimated to be $7.5 mil
lion, virtually the same as that of 1983. 
Turquoise and peridot production decreased 
while tourmaline, sapphire, and opal pro
duction increased. Amateur collectors 
accounted for much of the activity in many 
States. Small mine operators produced jade, 
opal, sapphire, tourmaline, and turquoise, 
which they sold mainly to wholesale and 
retail outlets, in gem and mineral shops, 
gem shows, and to jewelry manufacturers. 

Domestic Data Coverage.-Domestic pro
duction data for gem stones are developed 
by the Bureau of Mines from the "Gem 
Stones" survey, a voluntary survey of U.S. 
operations. Of the 52 operations to which a 
survey request was sent, 44% responded, 
representing an estimated 60% of the total 
production indicated in the text. Production 
for the 29 nonrespondents was estimated 
using reported prior year production levels 
adjusted by trends in employment and 
other guidelines. 

DOMESTIC PRODUCTION 

Mines and collectors in 46 States pro
duced gem materials with an estimated 
value of $1,000 or more in each State. Ten 
States supplied 88% of the total value as 
follows: Arizona, $2.7 million; Nevada, $1.3 
million; California, $500,000; Montana, 
$450,000; Maine and Oregon, $400,000 each; 
Wyoming, $225,000; and Arkansas, New 
Mexico, and Washington, $200,000 each. 
Estimated production increased 67% in 
California, 50% in Idaho and Montana, and 
8% in Nevada, but decreased 33% in Ore
gon, 20% in Maine, 10% in Wyoming, and 
4% in Arizona. 

Park authorities at the Crater of Dia
monds Park in Pike County, AR, reported 
that 85,000 people visited the park and 
recovered, by washing, screening, and pan
ning, 1,339 diamonds, an 11% decrease from 
that of 1983, with a total weight of 202 
carats. The largest was a 5.58-carat brown 
stone of good quality. The total diamonds 
recovered averaged 15 points (100 points 
equals 1 carat) compared with 21 points in 
1983. More small stones were found because 
of improvements in panning and screening 
equipment, especially the hemispherical 

"suruka" screen. The "dig for fee" oper
ations remained popular. 

In Emerald Creek, ID, the U.S. Forest 
Service issued 753 permits to diggers and 
panners who found 1,800 kilograms of gem 
garnet, most of which was asteriated, with 
the balance faceting grade. The garnet area 
consisted of three gulches, with one being 
especially noted for large stones. The 15 
largest stones reported during the season 
varied from 50 to 500 grams. Because of the 
cold weather, the area was opened for about 
100 days from May to September. 

Exploration for diamondiferous kimber
lite in Wyoming was continued by Cominco 
American Incorporated and Superior Min
erals Co., working independently with the 
Geological Survey of Wyoming and the 
University of Wyoming, using remote 
sensing techniques. The Geological Survey 
of Wyoming also discovered a new kimber
lite district in the Pole Mountain region of 
the Laramie Range. Bulk sampling and 
testing of properties in the Colorado
Wyoming State line district indicated 
grades of 0.01 and 0.2 carat per short ton, 
with stones as large as 1 carat. 

391 
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In upper Michigan and northwest Wis
consin, Dow Chemical Co., Exmin Corp., 
Anaconda Mining Co., and others conducted 
investigations and sampled kimberlites in 
Dickinson and Iron Counties, MI, and Flor
ence, Forest, and Pierce Counties, WI. 
Three small diamonds were found by a 
prospector in the Antigo area, Langlade 
County, WI, in glacial deposits. 

Alaska's first confirmed find of diamond 
occurred near Circle, AK, in 1982, . while 
working a gold placer deposit. 

Montana continued to be the largest pro
ducer of gem-quality corundum in the 
United States. Intergem Inc. of Denver, CO, 
produced over 100,000 carats of corundum 
in 1984 from test operations of its properties 

on Y ogo . Gulch, near Lewiston, Fergus 
County, MT. Some high-quality colored 
stones were recovered, including blue and 
alexandrite-like purple. Recoverable corun
dum content of the ore was less than 10 
carats per ton. After cutting, some of the 
larger sapphires were as much as 4 carats, 
but average cut stones, done in Bangkok, 
vvere only 20 points. Intergem was vertically 
integrated with its Yogo Mine, cutting and 
polishing of stones, and marketing of jewel
ry. In addition to lntergem, three other pay
as-you-dig or fee placer operations were 
active in Montana: Eldorado Bar and Cas
tle's Sapphire Mine near Helena, and Gem 
Mountain Sapphire Mine near Philipsburg. 

CONSUMPTION 

Domestic gem stone output went to ama
teur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Value of apparent consumption 
(domestic production plus imports minus 
exports and reexports) increased 40% to 
$2,978 million. 

The sales value of jewelry containing 
pearls and diamonds increased 19%, with 
the Christmas trade being particularly 
good. Demand for small, lower quality goods 
was high, and the demand for larger stones 

of good quality was better than that in 1983. 
U.S. consumption of colored stones, led by 

emerald, ruby, and sapphire, increased sig
nificantly. Annual sales of emerald contin
ued to be almost equal to those of ruby and 
sapphire combined. The value of all im
ported gem stones, other than diamond, 
increased 28%, with other cut, set, and 
unset, principally cultured pearls, increas
ing 48%, followed by emerald with a 15% 
increase. 

PRICES 

The U.S. price of 1.0-carat, D-flawless, 
investment-grade diamond fluctuated be
tween $11,000 and $14,000 per carat, and at 
yearend was $12,750 per carat, a decrease 
of 6% for the year. However, only a few 
hundred of these perfect 1-carat stones have 
been available each year, and their value 

may have amounted to less than 0.2% of the 
total market. 

Prices for colored stones experienced lit
tle change during the year. 

The unit value of Colombian and Zam
bian emeralds continued at a median price 
of $1,400 to $1,500 per carat. 
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Table I.-Prices of U.S. cut diamonds, by size and quality 

Carat weight 

0.04-0.08------------- --------
.04- .08 ------------- ------ ---
.09- .16 _____________________ _ 

.09- .16----------------------

.17- .22 _____________________ _ 

.17- .22-------------------~--

.23- .28--------------------- ~ 

.23- .28----------------------

.29- .35----------------------

.29- .35----------------------

.46- .55---------------------

.46- .55----------------------

.69- .79---------------------

.69- .79----------------------
1.00-1.154 ---------------------
1.00-1.15_--- ------------------
1.00-1.15----------------------
1.00-1.15----------------------
1.00-1.15----------------------

Description, 
color1 

G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 
G-I 

D 
E 
G 
H 
I 

Clarity2 

<GIA terms) 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 

vs, 
SJ, 
FL 

vvs, 
vs, 
vs. 
SJ, 

Price range Median price per carat3 

per cat"at3 December November 
in 1984 1983 1984 

$400- $613 $490 $490 
400- 520 450 450 
450- 770 560 560 
410- 610 475 475 
700- 1,300 835 835 
500- 1,195 690 690 
775- 1,470 965 965 
650- 1,350 770 770 
875- 1,700 1,260 1,260 
735- 1,570 1,050 1,050 

1,450- 2,350 2,000 2,000 
900- 1,845 1,545 1,545 

1,800- 3,010 2,500 2,500 
1,400- 2,465 1,950 1,950 

11,000-14,000 13,500 12,750 
6,800- 8,200 7,500 7,500 
3,500- 5,200 4,200 4,200 
2,400- 4,800 3,300 3,300 
2,000- 3,800 2,600 2,600 

'Gemological Institute of America (GlAJ color grades: D-colorless; E-rare white; and G-I-traces of color. 
2Clarity: FL-no blemishes; VVS,-very, very slightly included; VS,-very slightly included; VS.-very slightly 

included, but more visible; and SJ,-slightly included. 
3Jewelers' Circular-Keystone. V. 155, No. 2, Feb. 1984, p. 124, and v. 155, No. 12, Dec. 1984, p. 42. These figures 

re~resent a sampling of net prices that diamond dealers in various U.S. cities charged their customers during the month. 
The Diamond Registry Bulletin. V. 15, No.1, Jan. 1984. 

Table 2.-Prices of U.S. cut colored gem stones 

Gemstone 

Amethyst _______________________________ _ 
Aquamarine _____________________________ _ 
Citrine _________________________________ _ 
Emerald: 

Colombian ____________________________ _ 
Zambian _____________________________ _ 
Commercial, 2dquality3 ______ :._ ____ · _________ _ 

Garnet, tsavorite __________________________ _ 
Ruby: 

Medium to better ________________________ _ 
Commercial, 2d quality" ____________________ _ 

Sapphire: 
Medium to better ________________________ _ 
Commercial, 2d quality3 ____________________ _ 

Tanzanite _______________________________ _ 

Top~ ----------------------------------Tourmaline, green __________________________ _ 
Tourmaline, pink __________________________ _ 

1 Medium to better quality. 

Carat 
weight 

10 
5 

10 

1 
I 
5 
5 
5 
5 

Price range 
per carat 
in 1984 

$8- $24 
75- 210 
8- 18 

900-1,800 
750-2,200 
550-1,500 
350-1,100 

500-2,200 
330- 660 

150-1,500 
220- 440 
500- 950 
80- 400 
60- 200 
50- 225 

Median price per 
carat1 2 

January November 
1984 1984 

$17 $17 
150 150 
10 10 

1,500 1,500 
1,400 1,400 

550 550 
725 725 

1,200 1,200 
330 330 

700 700 
220 220 
762 762 
210 210 
132 132 
137 137 

2Jewelers' Circular-Keystone. V. 154, No.2, Feb. 1983, p. 87, and v. 155, No. 12, Dec. 1984, p. 44. These fJgUres represent 
a sampling of net prices that colored stone dealers in various U.S. cities charged their cash customers during the month. 

"The Gemstone Registry Bulletin. V. 2, No. 2, Jan. 1984, and v. 3, No. I, Jan. 1985, p. 8. 

FOREIGN TRADE 

The declared customs value of U.S. im
ports of rough and polished natural dia
mond, excluding industrial diamond, in
creased 28% to $2.9 billion. Total polished 
diamond imports, principally from Belgium, 
32%; Israel, 26%; and India, 22%; were 

valued at $2.6 billion. Imports in the over-
0.5-carat category, mostly from Belgium, 
36%; Israel, 24%; and Switzerland, 13%; 
increased 43% in value to $1.1 billion. 
Imports in the less-than-0.5-carat group, 
mostly from India, 36%; Belgium, 29%; and 
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Israel, 26%; increased 22% in value to $1.5 
billion. Imports of rough natural diamond, 
79% from the Republic of South Africa, 
increased 6% in caratage and 11% in value. 
A 3% decrease in South African carat 
value, from $336 to $325, was indicated. 

The total value of emerald imports in
creased 15% to $155 million. The total value 
of ruby imports increased 19% to $80 mil
lion, and sapphire imports decreased 3% to 
$83 million. Average carat value decreased 
45% for emerald to $35, influenced by large 
imports of cheap cut emeralds from India. 
Average carat values decreased 31% for 
ruby to $16 and 8% for sapphire to $23, both 
impacted principally by imports of cheap 

goods from Thailand. 
Export value of all gem materials other 

than diamond decreased 20% to $53.6 mil
lion. Of this total, other precious and semi
precious stones, cut but unset, were valued 
at $27.7 million; other natural precious and 
semiprecious stones, not set or cut, $12.8 
million; synthetic gem stones and materials 
for jewelry, cut, $4.7 million; pearls, natu
ral, cultured, and imitation, not strung or 
set, $2.6 million; and other, $5.8 million. 
Reexports of all gem materials, other than 
diamond, increased 25% to $52.8 million. 
Reexport categories were precious and 
semiprecious stones, cut but unset, $33.3 
million, and other, $19.5 million. 

Table 3.-U.S. exports and reexports of diamond (exclusive of industrial diamond), 
by country 

Country 

Exports: 

Quantity 
(carats) 

1983 

Value 
(millions) 

Quantity 
(carats) 

1984 

Value 
(millions) 

Belgium-Luxembourg______________________ 103,106 $65.0 $50.5 128,521 
Canada_______________________________ 16,134 11.0 10.0 19,Q43 
France------------------------------- 4,094 7.1 9.9 2,153 
Germany, Federal Republic of ____ ~ _____ .______ 3,626 3.7 5.0 3,677 
HongKong ---------------------------- 58,851 64.8 87.0 63,320 
IsraeL ________________ -----__________ 75,092 53.0 39.2 101,532 
Japan _________ ---- ____ ---~---________ 30,911 54.2 62.3 29,043 
Singapore _ __ __ __ __ ___ ___ __ __ __ _ __ _ _ _ _ _ 5,996 9.2 11.5 3,734 
Sweden_______________________________ 1,198 (') 1.1 9 
Switzerland----------- _____________ ~___ 12,473 73.9 76.8 20,113 
Thailand _____________ ----------_______ 3,504 2.4 3.3 3,813 
United Arab Emirates __ --- ___ ----------____ 1,035 (1) .7 29 
United Kingdom------------------------- 5,441 14.2 9.5 5,707 
Othe•--------------------------------------~2,~91_2 ______ ~~------~--------4~.4 6.0 4,468 

Tom! -----------------------------=====3=24=·=37=3=========================36=2=.9 372.8 385,162 

Reexports: 
Belgium-Luxembourg ___________ -----______ 21,317,578 57.4 84.6 21,072,640 
Canada _________ ------------------____ 10,145 .6 1.7 7,834 
China _____________________ --------___ 10,613 .7 .1 17,784 
Germany, Federal Republic of_________________ 25,919 1.5 2.2 32,530 
HongKong ---------------------------- 83,800 17.6 28.0 27,244 
India-------------------------------- 226,987 6.5 6.1 228,205 
IsraeL_______________________________ 212,557 26.3 34.7 126,400 
Japan________________________________ 92,934 8.5 11.0 98,398 
Netherlands____________________________ 54,407 3.4 4.7 21,793 
Switzerland____________________________ 31,667 46.3 43.7 110,486 
United Kingdom------------------------- 73,474 32.6 26.9 93,442 
Othe•------------------------------------~U~·~09~5------~~----~~~-----1~0~.3 5.9 50,592 

Tom! _ _ _ _ _ _ __ _ __ _ __ __ __ __ ______ _ __ 2,164,176 211.7 249.6 1,887,348 

'Less than 1110 unit. 
2 Artificially inflated in 1983 by auction of approximately 1 million carats of U.S. Government stockpile diamond stones 

with subsequent reexports as gem stones to Belgium-Luxembourg. In 1984, 1 million carats was similarly auctioned and 
reexported to Belgium-Luxembourg and India. 
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Table 4.-U.S. imports for consumption of diamond, by kind and country 

1983 1984 
Kind and country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

Rough or uncut, natural:1 
Belgium-Luxembourg _____________________ _ 111,211 $14.7 160,100 $32.8 
BraziL ______________________________ _ 2,290 .7 1,431 .3 
Cape Verde ___________ ----------------- 3,400 .1 
Colombia _____________ -------------- __ _ 21,413 .1 216 .2 
Congo---------~---------------------- 8,690 2.7 12,977 4.4 

2,331 .1 
4,989 .3 2,475 .1 
9,651 1.6 14,880 4.7 
1,585 2.1 4,675 4.1 

DominicanRepublic _______________ ----- __ _ 
Guyana. _______ -------- _________ -----_ 
Israel ___ ------- _____ ----- ___________ _ 
Netherlands __________________________ ~_ 
South Africa, Republic of ___________________ _ 729,547 245.3 794,912 258.3 
Switzerland~- ______________ ---~ _______ _ 13,035 2.6 7,748 7.2 
United Kingdom ________ -------------- __ _ 41,234 13.4 22,125 4.6 
Venezuela ____ ------------------------- 65,908 3.2 34,811 2.3 

10,366 5.8 28,163 6.9 Ckher _____________________________________ ~~~------~~----~~~------~ 

Touu ----------------------------- 292.7 325.9 1,025,650 1,084,513 

=================== Cut but unset, not over 0.5 carat: 
Belgium-Luxembourg _____________________ _ 1,126,400 358.7 1,424,655 433.6 
BraziL ______________________________ _ 5,530 .8 20,567 6.0 
Canada ______________________________ _ 9,832 2.5 38,567 5.2 
Hong Kong ________________ --------- __ _ 29,957 8.9 100,017 20.3 
India __ --------- ____________________ _ 2,153,148 440.8 3,107,794 544.8 
Israel _______________________________ _ 1,047,471 342.4 1,113,127 399.5 
Malaysia _____________________ ~------ __ 5,215 1.8 21,949 7.8 
Netherlands ___________________ ~ _______ _ 19,802 8.6 56,924 23.5 
South Africa, Republic of __ --~---- __________ _ 45,187 24.3 38,301 23.8 Switzerland ___________________________ _ 44,864 18.0 56,670 23.8 

31,417 17.2 33,332 15.3 
r70,059 r17.4 44,030 16.0 

United Kingdom ________________________ _ 
Ckher _______________________________ _ 

----~~----~~--~~----~~ 
4,588,882 1,241.4 6,055,933 1,519.6 

To~! -----------------------------================================= 
Cut but unset, over 0.5 carat: 

Belgium-Luxembourg _____________________ _ 281,064 284.2 410,638 379.8 
Hong Kong ___________________________ _ 9,135 23.8 13,697 22.5 
India ____________ -----------~-------- 58,871 18.1 83,415 23.2 
Israel _______________________________ _ 165,641 132.1 342,221 259.5 
Netherlands ___________________________ _ 10,841 18.8 32,846 33.6 

33,936 47.4 61,595 89.8 
27,364 111.1 56,618 134.0 

South Africa, Republic of ___________________ _ 
Switzerland ________ ------- ____________ _ 
United Kingdom ________________________ _ 29,544 58.8 34,643 68.9 

33,501 47.0 51,200 48.6 Ckher--------------------------------------~------------~----~~~------~ 

Touu ----------------------------- 649,897 741.3 1,086,873 1,059.9 

rReviaed. 
1Includes some natural advanced diamond. 

Table 5.--U.S. imports for consumption of natural precious and semiprecious gem stones, 
other than diamond, by kind and country 

1983 1984 
Kind and country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

Emerald: 
Argentina _______ ----- ________________ _ 550 (1) 12,474 $1.3 

34,027 $1.6 10,092 2.8 
174,314 8.0 197,367 13.8 

Belgium-Luxembourg __________ ---- _______ _ 
BraziL ______________________________ _ 
Colombia __________ -- _________________ _ 203,485 44.1 271,559 48.9 
France _____ ------------------ _______ _ 7,806 2.2 11,456 2.5 

28,293 3.7 52,883 2.4 
44,289 6.1 114,630 11.3 

Germany, Federal Republic of ___ ----------- __ _ 
Hong Kong ________ ------ ___ --------- __ 

1,274,765 12.8 3,220,565 16.7 
87,145 17.9 162,559 19.6 

India _ -------------------------------lsrMI _______________________________ _ 
8,415 2.0 28,516 1.4 

25,790 (1) 
7,979 .3 3,118 .1 

41,518 17.4 103,859 20.8 
78,853 (1) 2,758 (1) 
64,590 2.2 116,812 4.5 
36,273 11.0 20,008 4.6 

•24,697 •4.8 55,709 3.9 

Japan _______________________________ _ 

PM~Y -----------------------------
South Africa, Republic of __ -----------------_ 
Switzerland _____ ------------ __________ _ Truwan ______________________________ _ 
Thailand _____________________________ _ 
United Kingdom ________________________ _ 
Ckher _____________ ---- ______________ _ 

----~~-----=~--~~----~ Touu __________________________ _ 134.1 2,116,999 4,410,155 154.6 

====================== See footnotes at end of ~ble. 
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Table 5.-U.S. imports for consumption of natural precious and semiprecious gem stones, 
other than diamond, by kind and country -Continued 

Kind and country 

Ruby: 

Quantity 
(carats) 

1983 

Value 
(millions) 

Quantity 
(carats) 

1984 

Value 
(millions) 

Austria_______________________________ $.1 163,361 $.2 75,977 
Belgium-Luxembourg______________________ 1.9 6,930 .9 14,246 
Brazil __________________________ ---___ .1 6,594 .2 10,712 
Colombia______________________________ .2 37,070 .2 948 
France------------------------------- 1.4 4,393 1.6 11,277 
Germany, Federal Republic of _____________ ---_ 1.6 53,343 1.5 65,703 
HongKong ---------------------------- 5.5 125,447 4.9 71,857 
India _________ ---- _____________ ---___ 1.8 230,186 3.3 226,782 IsraeL_______________________________ 2.1 28,376 1.2 99,663 
Japan________________________________ .6 4,168 .1 33,146 
Switzerland____________________________ 12.6 221,416 8.8 81,943 
Thailand______________________________ 43.0 1,840,758 36.0 4,107,406 
United Kingdom_________________________ 6.1 19,472 4.1 21,208 

r45,158 '3.8 32,977 Other------------------------------------~~~------~=-----~=-~------~2~.7 
Total__________________________ 79.7 2,786,672 66.8 4,853,845 

Sapphire: 
Australia... __________________ ~---_______ .4 43,493 .6 13,415 
Austria_______________________________ <'J 44,945 .1 1,186 
Belgium-Luxembourg______________________ 1.8 28,462 1.0 20,436 

<'J Brazil ______________________ ----______ .1 11,080 13,209 
Canada __________________ -------______ .6 15,146 .6 9,260 
Colombia __________ ------------________ <'J 14,656 .1 1,647 
France------------------------------- 2.5 11,026 2.5 11,185 
Germany, Federal Republic of_________________ 1.8 
HongKong ---------------------------- 3.8 

121,800 2.5 67,298 
9.9 167,305 98,180 

India________________________________ 1.7 130,481 2.7 175,855 
IsraeL_______________________________ 1.6 48,966 .8 71,286 
Japan ___________________ ----------___ 1.3 8,317 .3 45,737 
Korea, Republic of------------------------ .1 5,245 .1 22,478 
Singapore----------------------------- .8 12,106 .1 22,955 
Sri Lanka _ __ ______ ___ ___ ___ _______ ____ 2.7 48,377 4.3 28,999 
Switzerland---------------------------- 15.7 244,025 11.8 87,879 
Thailand __ ---------------------------- 39.2 2,456,096 32.7 2,917,584 
United Kingdom _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6.6 33,959 8.3 36,973 

'25,068 '6.8 32,816 Other ____________________________________ --...:==--------=------==--...:------~2=.3 

Total---------------------------=================================83=.0 3,470,553 85.2 3,678,378 

Other: 
Rough, uncut: 

Australia___________________________ 1.0 1.9 
Belgium-Luxembourg _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .4 .4 
Brazil_____________________________ 11.1 14.0 
Canada---------------------------- 1.4 .1 
Colombia___________________________ 7.3 10.3 

~~~:~========================== NA :: NA 2:~ South Africa, Republic of _ __ _ __ ___ ___ _ __ __ .3 1.6 
Switzerland ------------------------- .7 .5 
UnitedKingdom ---------------------- .2 .6 
Zambia---------------------------- .9 .4 
mher ----------------------------------------------'~2~.o __________________ ~2=.3 

Total ___________________________ ========N=A=======2=6=.7========N=A=======3=5=.8 

Cut, set and unset: 
Australia___________________________ 2.1 2.8 
Brazil_____________________________ 12.5 32.7 
Canada---------------------------- .1 1.3 
China----------------------------- 2.5 5.0 
Germany, Federal Republic of _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11.8 12.0 
Hong Kong__________________________ 22.6 20.4 
India ----------------------------- NA 4.5 NA 6.1 
Japan----------------------------- 152.8 240.7 
Switzerland ------------------------- 4.5 .7 Taiwan _ _ _ __ __ __ __ ___ __ _ ___ _ __ _ _ __ _ 4.8 5.4 
Thailand___________________________ 2.6 2.8 
UnitedKingdom ---------------------- .8 1.5 
mher ______________________________________________ '~5=.9~----------------~5=.6 

Total __________________________ _ 

'Revised. NA Not available. 
1Lessthan l/10unit. 

NA 227.5 NA 337.0 
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Table 6.-Value of U.S. imports of 
synthetic and imitation gem stones, 

including pearls, by country 
(Million dollars) 

Cou~ttry 

Synthetic, cut but unset: 
Austria _______________ _ 
France ________ · ________ _ 
Germany, Federal Republic oL __ 
Japan-----------------Korea, Republic of _________ _ 
Switzerland _____________ _ 

Other -----------------

1983 

1.3 
1.0 
6.1 
1.0 
6.7 
3.2 
1.2 

1984 

0.8 
1.4 
5.5 
1.4 
9.4 
3.6 
1.7 ------

Total---------------====== 20.5 23.8 

Imitation: 
Austria _______________ _ 10.9 17.4 
Czechoslovakia ___________ _ 1.2 1.8 
Germany, Federal Republic oL __ 

~~ ================= 
4.4 6.0 
2.4 4.5 
1.4 2.7 -----

Total--------------- 20.3 32.4 
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Table 7 .-U.S. imports for consumption of precious and semiprecious gem stones 
<Thousand carata and thoUsand dollars) 

1983 1984 
Stones 

Quantity Value Quantity Value 

Diamonds: 
1,085 325,851 
7,143 2,579,466 ~~~~~~~~~============================== 

1,026 292,687 
5,239 1,982,686 

Emerelds:Cutbutun~t--------------------------- 2,117 134,130 4,410 154,644 
NA 3,120 

8,532 162,677 
NA 152 

Coral: Cut but un~t. and cameos suitable for u~ in jewelry _____ _ 
Rubies and sapphires: Cut but unset_ __________________ _ 
Marcasites __________________________________ _ 

NA 2,584 
6,257 151,931 

NA 121 
Pearls: Nature! _____ --~ __________________________ _ NA 3,019 NA 2,823 

Cultured _____ ------ ______________________ _ NA 162,833 NA 240,439 
Imitation ______ --------- ______ ------------- NA 3,015 NA 6,171 

NA 35,792 
NA 90,421 

Other precious and semiprecious stones: 
Rough, uncut_ _____ ------ _____ ---------------
Cut, ~tand un~t ______________ ---------------

NA 26,700 
NA 58,983 

Synthetic: · 
Cut but un~t• _________________ ----------- 36,787 18,948 52,484 21,368 Other _________________________________ _ NA 1,536 NA 2,410 

NA 26,182 Imitation gem stones __________________________ ---------'---------'-NA 17,281 

Total ____ --------------------------- XX 2,856,454 XX 3,651,516 

NA Not available. XX Not applicable. 
'Includes 16,799 carats of other natural diamond, advanced, valued at $759,200 in 1983, and 2,084 carats valued at 

$700,100 in 1984. 
"Quantity in thousands of stones. 

WORLD REVIEW 

De Beers Consolidated Mines Ltd.'s sales 
of rough diamond through the Central Sell
ing Organization was $1.6 billion, virtually 
the same as that of 1983. The value of De 
Beers' stocks of rough diamond has increas
ed from $936 million in 1980 to $2.0 billion 
in 1984, even though world retail jewelry 
sales had set new records every year. The 
1983 retail value of world diamond jewelry 
sales increased 9% to $21.6 billion, repre-

senting 45 million pieces containing 9.2 
million carats of gem diamond. The largest 
consuming markets were the United States, 
36%, and Japan, 19%, with 50% of their 
diamond needs imported from India, the 
world's largest processor of small diamonds. 

Angola.-Angola, whose diamonds are 
considered by the market to be "nice 
goods," is ranked among the top three 
countries in the world in terms of quality. 
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Although diamonds have been found over 
much of Angola in alluvial and eluvial 
deposits, Companhia de Diamantes de An
gola (DIAMANG), 77% owned by the Ango
lan Government, has concentrated its pros
pecting and exploitation in a 50,000-square
kilometer concession in Lunda Norte Prov
ince in northeast Angola near the Zairian 
border. A labor force of 17,000 workers and 
dozens of mining and treatment sites, com
plicated by smuggling and illicit operations, 
continued to present major problems at the 
mining headquarters at Dundo. Diamond 
production was estimated at over 1 million 
carats in 1984, 97% of which was gem or 
near-gem quality. In 1983, the three mining 
divisions' production was Lucapa, 443,000 
carats; Andrada, 295,000 carats; and Cuan
go, 296,000 carats. In late 1984, the Angolan 
Press Agency said that 124 people were on 
trial for smuggling, which caused the loss of 
about $140 million to DIAMANG. Of these, 
1 person was sentenced to death, and 122 
others were jailed. The trials were a major 
attempt by tlie Angolan Government to 
curb the smuggling! 

Australia.-Argyle Diamond Mines Joint 
Venture produced 5.7 million carats of dia
mond in its second year of alluvial mining 
operations, an 8% decline compared with 
1983 production, reflecting the expected 
depletion of the higher grade alluvial mate
rial. The 1985 production was projected by 
Argyle to decline as the remaining alluvial 
material is mined out. Although much of 
the Argyle infrastructure was already in, 
construction was initiated at the beginning 
of 1984 for the $400 million mine and 
treatment plant on the AK-1 kimberlite 
project. The primary crushing plant was 
delivered in September with planned test 
operations of the mine and concentrator in 
mid-1986. Design capacity called for the 
treatment of 3 million metric tons of ore 
annually to produce over 20 million carats 
of diamond, 45% of which will be gem and 
near-gem quality, with the balance industri
al quality. The AK-1 pipe is estimated to 
contain 150 million tons of kimberlite with 
a grade of 6.5 carats per ton. 3 

CRA Ltd. and Ashton Mining Ltd. estab
lished a diamond marketing organization in 
Antwerp, Belgium. It was to be run by 
Argyle Diamond Sales Ltd. (ADS), and was 
owned 60% by CRA and 40% by Ashton. 
The organization will eventually handle 
some 6 million carats of diamond per year. 
From June 1984, ADS was responsible for 

marketing 25% of the cheap-gem and indus
trial diamonds, which will increase to a 
level of 6 million carats per year when the 
AK-1 project comes on-stream in 1986. 
Northern Mining Corp. NL, the other part
ner in Argyle, had been previously pur~ 
chased by the Western Australian govern
ment and in 1984 was selling its 5% share of 
production through a Belgian agent. A $65 
million public offering of the Western 
Australian government share was made 
through the Western Australian Develop
ment Corp.• 

The Bow River joint venture, 20 kilo
meters from the Argyle project, composed of 
Freeport of Australia Pty. Inc. and Gem 
Exploration and Minerals Ltd., recovered 
0.35 carat per ton and 0.56 carat per ton 
from two of the four terraces sampled dur
ing 1983-84. • 

Three equal joint venture members, Ash
ton, AOG Minerals Ltd., and Aberfoyle Ltd. 
have delineated a potentially ·major new 
diamond province in the Coanjula area of 
the Northern Territory of Australia near 
the border of Queensland. Diamonds were 
discovered in 15 of the 22 first priority 
geophysical targets. • 

Stockdale Prospecting Ltd. and United 
Nickel Ltd. were drilling the Jubilee dia
mond prospect near Kalgoorlie, Western 
Australia. 7 

Australia produced over 80% of the 
world's opal, and over 70% of the world's 
uncut sapphire. In the last 15 years, produc
tion has increased to a total value in 1984 of 
over $50 million. Small syndicates and indi
viduals operated opal mines at Coober Pedy 
and Andamooka in South Australia, at 
Lightning Ridge and White Cliffs in New 
South Wales, and in Queensland. Sapphire 
production in 1984 was from the alluvial 
gravels of the Glen Innes-Inverell district in 
New South Wales and from the Anakie 
district in Queensland. The heat treatment 
of the steel-blue stones, as a method of 
enhancement, has greatly improved the 
quality in the international market.• 

Belgium.-The World Diamond Congress 
held in Antwerp reported through the Dia
mond High Council that diamond prices 
were stronger, and that exports to the 
principal consuming countries, the United 
States, Switzerland, and Japan, were up 
substantially compared with those of 1983. 
Sales of Belgian, Israeli, and Soviet dia
monds have benefitted from the movement 
in demand toward higher priced stones at 
the expense of the cheaper Indian goods. • 
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Botswana.-Botswana was the world's 
second largest producer of diamonds with a 
total of 12.9 million carats, a 20% increase 
compared with that of 1983. This included 
5.8 million carats of gem diamond. The 
richness of the Jwaneng Mine, with over 
149 carats recovered from 100 metric tons of 
ore, far surpassed any of De Beers' oper
ations or joint ventures. In Botswana, 15.2 
million tons of diamondiferous kimberlite 
was processed to produce 12.9 million carats 
of diamonds. The Jwaneng Mine produced 
7.5 million carats, Orapa produced 4.7 mil
lion carats, and the Letlhakane, 0.7 million 
carats.•• 

Brazii.-Extratifera de Diamantes Brasil 
S.A. Exportacao de Comercio was investing 
$6.9 million in an alluvial diamond deposit 
in Romaria, Minas Gerais. Capacity was to 
be 240 cubic meters per hour of gravel with 
a recoverable content of 200 carats of dia
mond per day. When fully operational in 
1985, the mine will produce 72,000 carats of 
diamond per year, 76% gem quality and 
24% industrial." 

According to the Brazilian Department of 
Trade and Industry, Brazilian production of 
diamond almost doubled in 1983 to more 
than 1 million carats. About 60% of the 
diamond came from mines in the States of 
Minas· Gerais, Matto Grosso, Para, Bahia, 
and the territory of Roraima.•• 

Miner~iio Tejucana S.A. was expanding 
its operations in Minas Gerais in 1984, with 
a fifth dredge on an alluvial diamond depos
it with a capacity of 84,000 carats of dia
mond per year. Morro Vermelho Ltda. was 
developing its reserves and had a pilot plant 
in operation on its alluvial diamond deposit 
in Cuiaba, Matta Grosso. Design production 
was 60,000 carats per year.'• 

Brazil is a major world producer of gem 
stones, other than diamond. Exports in 1982 
included over 1.1 million kilograms of crude 
and worked agate, 197,000 kilograms of 
crude and worked amethyst, 42,000 kilo
grams of crude and worked emerald, 32,000 
kilograms of citrine, 26,000 kilograms of 
crude and worked aquamarine, and 400,000 
kilograms of other crude and worked gem 
stones.'• 

Canada.-Two companies, Monopros Ltd. 
and BP Resources (Canada) Ltd., were ac
tively prospecting for diamond in northeast
ern Ontario. Kimberlite has been found, not 
only as boulders in gravel, but as outcrops 
in the Kirkland Lake area of Ontario. In 
British Columbia, kimberlite has been 
found on two properties, and one gem-quali-

ty diamond measuring 0.43 millimeter was 
iden tified.'5 

Central African Republic.-Diamond 
production, the principal mining industry of 
the Central African Republic, improved in 
1984. Although smuggling and illicit mining 
continued to be a problem, the High Com
missioner of Mines and Geology announced 
a plan of stricter controls of the 40,000 
workers, 200 collectors, and 12 purchasing 
offices. Production increased 19% to 350,000 
carats, and it was planned to reach 530,000 
carats in 1985.'8 

China.-The China Nonmetallic Minerals 
Industry Corp. estimated that China's an
nual production of diamond was less than 1 
million carats, of which 17% was of gem 
quality. Mines were located in three Prov
inces: Liaoning, Hunan, and Shandong. 
Liaoning's Binhai Mines in Fu County was 
the best source of larger high-quality gem 
stones. Shandong has one principal placer 
mine, Chengjiafu near Tancheng, where 
stones of 96, 124, and 159 carats have been 
found since 1979. A number of smaller 
placer mines also were operated. The 
Changde Mine in Changde County, Hunan, 
began production in the early 1970's of 
principally industrial stones, with a recov
ery of 0.25 carat per metric ton. Kimberlite 
deposits were also identified in Guangxi and 
Guizhou." 

Colombia.-Empresa Colombiana de Mi
nas and the United Nations Development 
Fund announced in 1983 a $2.5 million, 30-
month exploration program for emeralds 
and improvement of mining techniques. 
Improved reserves at the Muzo Mine, 90 
miles northwest of Bogota, and at the 
Coscuez and Peeas Blancas Mines, was to be 
attempted.'• 

Ghana.-Ghana Consolidated Diamonds 
Ltd. produced 340,000 carats of diamond in 
1983, of which 10% was gem quality and the 
balance industrial quality. Reserves at Ak
watia are nearing exhaustion, and produc
tion has declined progressively. The compa
ny will initiate production at its $12 million 
Birim River placer project in early 1985, in 
which diamond reserves were estimated at 
20 million carats. Design capacity was based 
on an annual extraction rate of 800,000 
cubic meters of gravel, with a recovery of 1 
million carats of diamond. •• 

Guinea.-The $86.6 million Societe Mixte 
Aredor-Guinea alluvial diamond mine ini
tiated operations in April 1984. The mine is 
at Banankoro near Kissidougou in south
east Guinea near the Sierra Leone border. 
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Proven diamond reserves are 2.5 million 
carats, 90% of which is of gem quality 
having an average size of 0.53 carat. The 
average net selling price for . the first pro
duction consignment was higher than ex
pected, $248 per carat compared with an 
estimated price of $225 per carat. Diamond 
production was less than expected in the 
first 8 months of operation through Decem
ber 1984, with 70,000 carats produced. Drag
line operation encountered .large boulders, 
clay beds, and undulating bedrock, which 
impeded operations. The latter problem re
quired an increase in washing plant capaci
ty from 400,000 cubic meters .per year to 
750,000 cubic meters per year. The target 
production level of 200,000 carats per year 
was to be achieved by July 1985."" 

In 1984, diamond prat;pecting rights were 
awarded to several other companies in 
Guinea as follows: Brady Nixon, 10,000 
square kilometers in Kindia-Telemele; 
ADG, 39,000 square kilometers.in Faranah
Kouroussa; and Gulf African Enterprises, 
9,000 square kilometers in Nzerekore
Yomou.•• 

India.-India has the world's leading dia
mond cutting and polishing industry. Cen
tered in Surat, Navsari, and Bombay, ap
proximately 300,000 workers operate in the 
cottage industry. Low wages enabled India 
to compete very favorably on the world 
market. In 1984, 28 million carats of rough 
cheap-gem material, commonly called "In
dian goods," was processed as cuttables. 
India apparently is consuming more than 
the estimated 26 million carats in the world 
supply, and is using a substantial portion of 
the natural industrial stones; 38 million 
carats in 1984. The Indian Ministry of 
Commerce and the Hindustan Diamond Co., 
Ltd. have agreed to develop a sawn-goods 
industry to provide more cutting material 
for the cottage industry. Sawn goods are 
being processed mainly by Belgium and 
Israel, and their excess supply could be 
made available to India, especially for the 
cheaper and small sizes. India's exports of 
cut and polished diamonds were 5 million 
carats with a value of $584 million. 22 

Israel.-Imports of rough diamond were 
$881 million, a 13% increase compared with 
that of 1983. Exports of cut and polished 
diamonds were $1,035 million, a 3.5% de
crease compared with that of 1983. Israel 
produced more small stones and larger 
stones than in the recent past, and its 
traditional medium range was less in de
mand. It also had firmly established itself 

as the main source of fancy cuts, especially 
marquises. The trend toward movement of 
manufacturing activities to smaller plants 
continued. Sales to the United States repre
sented about one-half of Tel Aviv's diamond 
exports ... 

Ivory Coast.-The Ivory Coast Syndicate 
UCS) recently completed a second field pro
gram on its 1,800-square-kilometer conces
sion in the Sanwi region in the southwest. 
ICS consisted of three Canadian companies, 
Eden Roc Mineral Corp., Golden Rule Re
sources Inc., and Dibi Resources Inc., which 
together held a 49% interest, with the state
owned Societe pour le Developpement Min
iere de La Cote d'lvoire holding the balance. 
Eden Roc recommended diamond drilling in 
the Afema sector, pilot plant processing of 
Asupiri River alluvials, and bulk sampling 
of alluvials where a diamond occurrence 
was located. Further ground work over the 
anomalies also was recommended ... 

Liberia.-Liberia's diamond production 
declined 27% to 240,000 carats, 45% of 
which was gem quality, and the balance 
industrial quality. Total value was $11 mil
lion, a 36% decrease compared with the 
$17.2 million in 1983.•• · · 

More than one-half of the diamonds ex
ported from Liberia were believed to have 
originated in Sierra Leone and· Guinea, 
because of the availability of hard currency 
in Liberia. Exporters must have a Govern
ment license. 28 · 

Namibia.-DeBeers' CDM (Pty.) Ltd. con
tinued mining operations at a reduced rate 
and produced 930,200 carats of diamond 
from the beach placers, a 3% decrease 
compared with that of 1983. However, over
burden stripped increased to 19.3 million 
tons, a 12% increase compared with that of 
1983. A bedrock vacuum cleaning unit was 
commissioned with encouraging results. 
Seawall construction had advanced the 
high-water mark to 260 meters seaward, 
and mining was taking place 200 meters 
beyond the original high-water mark. The 
Namibian Government increased the tax on 
diamond mining to 55%, and CDM pointed 
out that its tax burden in 1984 will climb to· 
75% of profits."' 

Sierra Leone.-British Petroleum Co. 
Ltd. sold its 49% interest in Sierra Leone's 
National Diamond Mining Co. (DIMINCO) 
for $8.5 million. DIMINCO is now virtually 
state-owned. Negotiations for the financing 
of the $100 million Kono kimberlite project 
collapsed at yearend. An estimated 70% of 
Sierra Leone's diamond production is gem 
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quality, and smuggling and illicit mining 
has intensified. •• 

South Africa, Republic of.-De Beers' 
Consolidated Mines represented 94% of 
South African diamond production, and 
mined 22.1 million tons of ore with a recov
ery of 9.5 million carats of diamond. The 
Finsch diamond mine, the Republic of 
South Africa's largest and richest source of 
diamond, treated 5.1 million metric tons of 
ore and produced 4.9 million carats, 65% 
gem quality, and the balance industrial 
quality. The Finsch ore grade of 95 carats of 
diamond per 100 metric tons of ore was the 
highest of all other South African diamond 
mines. Finsch underground mine develop
ment has progressed to the 680-meter level. 
As the mine shifted from open pit to under
ground mining, the last phases of open pit 
mining produced a lower grade material, 
and resulted in an ore grade of 95 carats per. 
100 metric tons in 1984, compared with 100 
carats per 100 metric tons in 1983."" 

De Beers' Namaqualand Div. recovered 
high-quality gem diamonds from IJUlrine 
alluvial deposits along the Namaqualand 
coast similar to those produced by CDM 
north of the Orange River in Namibia. 
Production was from farm concessions 
Tweepad, Karreedoomvlei, Koingnass,. and 
Langhoogte. The Annex Kleinzee plant has 
been temporarily suspended since 1982. De 
Beers was awarded several prospecting 
leases off the Namaqualand coast, totaling 
over 9,000 square kilometers in 1984. 

Ocean Diamond Mining Ltd. initiated a 
beach mining project off the coast of Nami
bia near CDM operations. An air-lift suction 
dredge will excavate diamondiferous grav
els to a washing plant. The company ex
pected to produce about 3,000 carats per 
month of over 95% gem-quality stones. 30 

Tanzania.-The famous Mwadui dia
mondiferous kimberlite mine in Tanzania is 
one of the largest kimberlites ever found in 
the world. Production of diamond, 70% gem 
quality, decreased to 262,000 carats in 1984. 
Results from a completed $30 million min
eralogical survey performed by Geosurvey 
Ltd. of Nairobi; Kenya, indicated the pres
ence of new diamond-bearing deposits. The 
Dar Madine al-Umma Ltd., a private 
Egyptian-Arab mineral resource develop
ment company, was considering the devel-

opment of the newly found diamond re
sources.•• 

U.S.S.R.-Soviet annual diamond produc
tion in recent years has been constant at a 
level of 10.7 million carats, 40% of which 
was gem quality and cheap Indian goods, 
with the balance industrial stones. A major 
diamond mining complex on the Lena River 
had been temporarily closed for moderni
zation for some time and was reopened in 
1984. The new Anabar diamond placer mine 
on the Ebelyakh River, long delayed be
cause of the severe weather conditions and 
permafrost, was commissioned in 1983.•• 

'A large diamond weighing 291.6 carats 
was found at the Udachnaya Mine in the 
Y akutsk A.S.S.R. This was the second larg
est stone ever found in the U.S.S.R., and it 
was likely to remain in the country ... 

The U.S.S.R. heavily sold cut diamonds, 
especially good-quality rounds in medium 
sizes, mainly in the Antwerp market, dur
ing two periods in May and October 1984. 
This caused considerable disruption in the 
cutting indUI'Jtries of Belgium and Israel, 
which produced comparable goods, because 
Soviet prices were 10% to 15% below mar
ket levels. A conservatively estimated $300 
million in cut stones entered Europe, $200 
·million of which came through Antwerp, 
and generated badly needed foreign ex
change for the U.S.S.R ... 

Zaire.-Zaire beCame the world's largest 
producer of diamonds with a total of 18.5 
million carats, a 54% increase compared 
with that of 1983. This included 5.? million 
carats of gem and oheap gem quality. Artie
anal mining almost doubled its production 
from 5.9 to 10.7 million carats. Production 
from the Bakwariga d~posits has enabled 
Zaire to be the world's largest producer of 
industrial diamond (Congo boart) since the 
alluvial deposits were discovered in 1918. 
Societe Miniere de Bakwanga's (MIBA) n,ew 
100,000-cubic-meter-per-month bucket 
dredge was in production, and nad the 
capacity to produce 1 million carats of 
diamond per year. MIBA's 1983 production 
was 5.5 million carats and was sold to 
Britmond-Zaire, a De Beers' affiliate, for 
$48 million. Only 3.5% of this production 
was classified as gem quality, but it sold for 
$21 million, 44% ofMIBA's revenue. 



Table 8.-Diamond. (natural): World production, by country• """ 0 
(Thousand carats) 

N) 

1980 1981 1982 1983p 1984° 
Country 

Gem Indus- Total Gem Indus- Toia.l Gem· Indus- Total Gem2 Indus- Total Gem2 Indus- Total trial trial trial trial trial 

Angola ________ - ------- l,UO 370 1,480 1,050 350 1,400 915 310 1,225 1,003 31 1,034 970 30 1,000 
Australia _________ --- ___ 48 48 21 184 205 251 306 557 2,770 3,385 6,155 2,560 3,130 35,690 
Bobwana _______________ 765 4,336 5,101 744 4,217 4,961 1,165 6,604 7,769 4,829 5,902 10,731 5,810 7,104 012,914 
Brazil• ________________ 253 414 667 183 926 1,089 80 450 530 200 800 1,000 220 880 1,100 
Central African Republic _____ 227 ll5 342 209 103 312 186 91 277 230 65 295 3 270 •so 3350 
Chinae ________________ rl80 r720 r900 r190 '760 r950 r200 rsoo rl,OOO r200 r8oo rl,OOO 200 800 1,000 
Ghana _________________ 126 1,132 1,258 85 751 836 68 616 684 34 306 340 35 315 350 
Guineae ________________ 12 26 38 12 26 38 13 27 40 r23 r17 r40 334 3 14 348 
Guyana ________________ 4 6 10 4 6 10 "5 "6 •u 5 7 12 5 5 10 a:: India __________________ 12 2 14 14 2 16 ll 2 13 12 2 14 12 2 14 .... 
Indonesiae ______________ 3 12 15 3 12 15 3 12 15 5 22 27 5 22 27 z Lesotho ________________ 50 4 54 49 4 53 39 3 42 

•108 
l".. 

Liberia ________________ 123 175 298 132 204 336 170 263 433 132 198 330 3 132 3 240 ~ 
Namibia _______________ 1,482 78 1,560 1,186 62 1,248 963 51 1,014 915 48 963 884 46 3930 > 
Sierra Leone _____________ 317 275 592 208 97 305 203 87 290 242 103 345 240 105 345 ~ 
South Africa, Republic of: >< 

Finach Mine ___________ 465 2,442 2,907 1,002 3,463 4,465 847 3,003 3,850 1,765 3,278 5,043 1,714 3,184 34,898 ~ 
Premier Mine __________ 407 1,632 2,039 510 1,530 2,040 615 1,845 2,460 800 .1,844 2,644 765 1,785 32,550 ~ 
Other De Beers' properties" __ 1,550 1,489 3,039 1,603 1,069 2,672 1,359 906 2,265 1,400 569 1,969 1,452 593 32,045 t7:l 
Other--------------- 390 145 535 314 35 349 521 58 579 589 66 655 . 565 65 650 0 

0 
TotaL ____________ 2,812 5,708 8,520 3,429 6,097 9,526 3~~~ 5,812 9,154 4,554 5,757 10,3ll 4,516 5,627 10,143 ~ 

Tanzania _______________ 187 137 274 no 107 217 0 120 0 220 183 78 261 182 78 260 1-' 
U.S.S.R.• --------------- 2,250 8,600 10,850 2,100 8,500 10,800 2,100 8~~ 10,600 3,700 7,000 10,700 4,300 6,400 10,700 CQ 
Venezuela ______________ 238 483 721 102 888 490 "99 0 493 45 234 279 75 175 250 00 
Zaire ---~------------- 345 9,890 10,235 450 8,550 9,000 0450 •s,550 0 9,000 3,355 8,627 ll,982 5,169 13,290 318,459 "" 

World total _________ r10,446 r32,531 r42,977 r10,261 r31,346 r41,607 10,363 83,004 43,367 22,437 33,382 55,819 25,595 38,235 63,830 

"Estimated. PPreliminary. rRevised. 
1Table includes data available through July 8, 1985. Total diamond outfut (gem slus industrial) for each country is actually reported except where indicated by a footnote to be estimated. 

In contrast, the detailed separate production data for gem and industria diamon are Buresu of Mines eilti.mates in the case of eveiJi country exceK,t Australia (1980-84), Central African 
Republic (1980-84), Guinea (1984), Liberia (1980, 1981, 1984), Sierra Leone (1980-81), and Venezuela (1980-81), for which source pub ications give etails on f,'jade as well as totals. The 
estimated distribution of total output between gem and industrial diamond is conjectural, and for most countries, is based on the best available data at time of pu lication. 

"Includes near-gem and cheap-gem qualities. 
3 Reported f1g11re. 
•Series changed from estimated data to reported data to conform with official Brazilian Government published data. 
50ther De Beers Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, and the Namaqualand Mines. 
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The Zairian Government's 1982 decree 
liberalizing diamond production and mar
keting by private Zairians, resulted in some 
abatement of illegal mining and smuggling. 
Total diamond exports increased from $72 
million in 1982 to $139 million in 1983. The 
Societe · Zairoise de Commercialisation de 
Minerais was abolished by Presidential de
cree in 1984, and as a result, both MIBA and 

La Generale des Carrieres et des Mines du 
Zaire were to be responsible for their own 
marketing. Britmond is the sole buyer of 
MIBA diamonds with a floor price of $8.55 
per carat. Britmond stated that in the first 
half of 1984 the market value of the dia
monds was below the floor price, attributing 
the decline to the theft of the more valuable 
stones, a continuing problem.35 

TECHNOLOGY 

Geological research of the West Kimber
ley Province in Western Australia indicated 
that diamonds are found in lamproites as 
well as kimberlites. Seventy new discoveries 
of lamproite on the southwest border of the 
Kimberley craton have been made. This 
was the first recognition of a primary ter
restrial source of diamond other than kim
berlite. Different properties and tectonic 
settings for these two diamond-bearing 
rocks has given a new and expanding geo
logic horizon, with different major ele
ments, trace elements, indicator minerals, 
and geophysical responses.•• 

A research team at Cornell University 
has used a Q-switched Y AG laser beam to 
melt a diamond surface at high pressure. 
This experiment was the first phase in 
investigations to determine whether molten 
carbon can exist in the earth's interior.37 

Microscopic diamonds, the largest of 
which was about 30 micrometers, have been 
formed during the gas-phase decomposition 
of a mixture of methane and hydrogen in a 
microwave plasma, by the Hitachi Research 
Laboratory, Ibaraki, Japan. Diamond, a 
very good electrical insulator and heat con
ductor, could be a very important substrate 
for integrated circuits.•• 

The General Electric Research and Devel
opment Center in Schenectady, New York, 
produced gem-quality synthetic jadeite with 
a diamond-making press in samples large 
enough to be cut into gems.•• 

Soviet scientists at Kharkov University, 
developed a geobotannical prospecting 
method for location of diamondiferous kim
berlites. Some well-known deposits in the 
Y akut A.S.S.R. were tested and showed 
excellent geological delineation. 40 
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Gem Stones 
By Staff, Bureau of Mines 

The value of gem stones and mineral 
specimens produced in the United States 
during 1985 was estimated to be $7.4 mil
lion, virtually the same as that of 1984. 
Amateur collectors accounted for much of 
the activity in many States. Small mine 
operators produced jade, opal, sapphire, 
tourmaline, and turquoise, which they sold 
mainly to wholesale and retail outlets, in 
gem and mineral shops, gem shows, and to 
jewelry manufacturers. 

Domestic Data Coverage.-Domestic pro
duction data for gem stones are developed 
by the Bureau of Mines from the "Gem 
Stones" survey, a voluntary survey of U.S. 
operations. Of the 43 operations to which a 
survey request was sent, 33% responded. 
Production for the 29 nonrespondenj;s was 
estimated using reported prior year produc
tion levels adjusted by trends in employ
ment and other guidelines. 

DOMESTIC PRODUCTION 

Mines and collectors in 46 States produc
ed gem materials with an estimated value 
of $1,000 or more in each State. Ten States 
supplied 88% of the total value as follows: 
Arizona, $2.7 million; Nevada, $1.3 million; 
California, $550,000; Montana and Maine, 
$400,000 each; Oregon, $350,000; Wyoming, 
$225,000; and Arkansas, New Mexico, and 
Washington, $200,000 each. Estimated pro
duction increased 10% in California, 17% in 
Idaho, but decreased 11% in Montana and 
13% in Oregon. 

Lac Minerals Ltd. entered a joint venture 
with Superior Oil Co. in the continuing 
exploration of the Wyoming-Colorado bor
der area near Tie Siding, WY, for diamond. 
The land holdings involve 63 unpatented 
claims and rights on an additional 2,500 
acres leased from a Union Pacific subsid
iary. Exploration revealed the existence of 
kimberlite pipes and dikes. A 3,000-short
ton bulk sample was processed through 
Superior's pilot plant at Fort Collins, CO, 
and found to be diamondiferous. A 500-carat 
sample of gem and industrial-quality dia
monds was offered for sale by the parties, as 
part of the characterization studies, to de
termine the economic value. 

A major new deposit of pink tourmaline 
(rubellite) associated with purple apatite 

was discovered at the Mount Rubellite 
Quarry near Hebron, ME. Purple and lav
ender apatite crystals also were found. The 
discovery could be the most significant gem 
stone find in Maine since the tourmaline 
discovery at Newry in 1972. 

Exmin Corp. leased some lands in Minne
sota's Morrison, Todd, and Wadena Coun
ties to explore for diamonds. Some dia
monds and kimberlite have been reported 
in Michigan and Wisconsin, and exploration 
continued in these two States in 1985. 

A Texas partnership, Hanvey-Boulle Ltd., 
expressed a willingness to spend up to $2 
million to take a core sample at the Crater 
of Diamonds State Park, Murfreesboro, AR, 
to determine if diamond mining is feasible. 
The State of Arkansas has final right of 
approval, and the . Arkansas State Parks, 
Recreation, and Travel Commission ap
pointed a special committee to examine any 
plans for commercial operations. A detailed 
proposal was requested from the firm by the 
committee. The firm indicated that the core 
sampling would involve drilling to a depth 
of 500 feet to determine the number of 
diamonds per hundred tons of soil. The firm 
also leased 3,000 acres of land surrounding 
the park, including several hundred acres 
leased from Anaconda Mining Co.' 

435 
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CONSUMPTION 

Domestic gem stone output went to ama
teur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Value of apparent consumption 
increased slightly to $3,008 million from 
that of 1984. 

U.S. consumption of colored stones, led by 
emerald, ruby, and sapphire, decreased. An
nual sales of emerald continued to be al
most equal to those of ruby and sapphire 
combined. The value of all imported gem 
stones, other than diamond, decreased 10%, 

with other cut, set and unset, principally 
cultured pearls, decreasing 12%, followed 
by emerald with a 10% decrease. 

According to data reported by the U.S. 
Department of Commerce, the sales value of 
merchandise sold by jewelry stores in 1985 
increased 9%, to $11.1 billion, over that of 
the previous year. Jewelers of America Inc. 
data indicated a substantial gain in colored 
gem stones sales, compared with diamond 
sales, for the Nation, and even more strong
ly for the Southwest. 

PRICES 

The U.S. price of 1.0-carat, D-flawless, 
investment-grade diamond fluctuated be
tween $10,500 and $13,500 per carat, and at 
yearend was $12,750 per carat. However, 
only a few hundred of these perfect 1-carat 

stones have been available each year, and 
their value may have amounted to less than 
0.2% of the total market. 

Prices for colored stones experienced lit
tle change during the year. 

Table 1.-Prices of U.S. cut diamonds, by size and quality 

Carat weight 

0.04-0.08----------------------
.04- .08----------------------.09- .16 _____________________ _ 

.09- .16---------------------

.17- .22----------------------

.17- .22 _____________________ _ 

.23- .28 _____________________ _ 

.23- .28 _____________________ _ 

.29- .35 _____________________ _ 

.29- .35 _____________________ _ 

.46- .55 _____________________ _ 

.46- .55 _____________________ _ 

.69- .79----------------------

.69- .79----------------------
1.00-1.15· ---------------------
1.00-1.15----------------------
1.00-1.15----------------------
1.00-1.15----------------------
1.00-1.15----------------------

Description, 
color1 

G-1 
G-1 
G-1 
G-1 
G-I 
G·I 
G-I 
G-I 
G-I 
G·I 
G-I 
G-I 
G-1 
G-1 

D 
E 
G 
H 
I 

Clarity2 

(GIA terms) 

vs, 
Sh 

vs, 
Sh 

vs, 
Sh 

vs, 
Sh 

vs, 
Sh 

vs, 
Sh 

vs, 
Sh 
FL 

vvs, 
vs, 
vs. 
Sh 

Price ran1'f.e Median price per carat3 

per carat November August 
in 1985 1984 1985 

$400- $590 $490 $482 
400- 500 450 440 
440- 750 560 550 
410- 600 475 460 
670- 1,200 835 810 
490- 1,150 690 675 
720- 1,400 965 950 
650- 1,300 770 755 
860- 1,300 1,260 1,235 
720- 1,500 1,050 1,010 

1,400- 2,300 2,000 1,950 
850- 1,845 1,545 1,500 

1,700- 2,900 2,500 2,460 
1,400- 2,450 1,950 1,910 

10,500-13,500 12,750 12,750 
6,600- 7,900 7,500 7,200 
3,400- 5,200 4,200 4,120 
2,400- 4,800 3,300 3,300 
2,000- 3,800 2,600 2,600 

'Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; and G-I-traces of color. 
"Clarity: FL-no blemishes; vvs,-very, very slightly included; vs,-very slightly included; vs.-very slightly 

included, but more visible; and Sit-slightly included. 
'Jewelers' Circular-Keystone. V. 156, No. 14, Dec. 1985, p. 42; and v. 156, No. 12, Oct. 1985, p. 276. These figures 

represent a sampling of net prices that diamond dealers in various U .8. cities charged their customers during the month. 
'The Diamond Registry Bulletin. V. 15, No. 1, Jan. 1985. 
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Table 2.-Prices of U.S. cut colored gem stones, by size' 

Gemstone Carat 
weight 

Price range 
per carat 
in 19852 

Median price 
per 

carat,1 2 

November 
1984 

Amethyst ______________________________________ _ 10 
5 

10 

$6.50- $25 $17 
Aquamarine _____________________________________ _ 50 200 150 
Citrine ________________________________________ _ 5 20 10 
Emerald: 

Colombian ____________________________________ _ 250 -5,000 1,500 
Zambian _____________________________________ _ 250 -4,000 1,400 
Commercial, 2d quality3 ____________________________ _ 300 -1,600 550 

Garnet, tsavorite ___________________________________ _ 175 500 725 
Ruby: 

Medium to better _____________ ---- _____ ----------- 460 -2,000 1,200 
220 700 330 Commercial, 2d quality" ________ ---- __ ---- __________ _ 

Sapphire: 
Medium to better ________________________________ _ 1 

1 
5 
5 
5 
5 

50 -1,500 700 
Commercial, 2d quality3 ____ ------------------ ______ _ 165 480 220 

Tanzanite ________________ -------- ______________ _ 50 750 762 Topaz _________________________________________ _ 10 500 210 
Tourmaline,green4 __________ ---------------------- _ 50 250 132 
Tourmaline, pink4 ____ ------------- _ -------- _______ _ 40 200 137 

'Medium to better quality. 
2Jewelers' Circular-Keystone. V. 155, No. 12, Dec. 1984, p. 44; and v. 156, No.1, Jan. 1985, p. 52. These figures represent 

a sampling of net prices that colored stone dealers in various U.S. cities charged their cash customers during the month. 
"The Gemstone Registry Bulletin. V. 2, No. 2, Jan. 1984, and v. 3, No. 1, Jan. 1985, p. 8. 
'The Gemstone Registry Bulletin. V. 17, No.3, Feb. 28, 1986, p. 8. 

FOREIGN TRADE 

The declared customs value of U.S. im
ports of rough and polished natural dia
mond, excluding industrial diamond, was 
up slightly to $3.0 billion. Total polished 
diamond imports, principally from Israel, 
29%; India, 19%; and Belgium, 13%; were 
valued at $2.7 billion. Imports in the over-
0.5-carat category, mostly from Israel, 30%; 
Belgium, 28%; and Switzerland, 13%; in
creased 7% in value to $1.1 billion. The 
value of imports in the less-than-0.5-carat 
group, mostly from India, 31 %; Belgium, 
29%; and Israel, 29%; increased slightly to 
$1.6 billion. Imports of rough natural dia
mond, 53% from the Republic of South 
Africa, decreased 4% in caratage and slight
ly in value. A 5% increase in South African 
carat value, from $325 to $341, was indicat
ed. 

The total value of emerald imports 
decreased 10% to $139 million. The total 

value of ruby imports decreased 13% to $70 
million, and sapphire imports decreased 
15% to $71 million. Average carat values 
increased 45% for emerald to $51. Average 
carat values increased 15% for· ruby to $19 
and decreased 18% for sapphire to $19. 

Export value of all gem materials other 
than diamond increased 12% to $60.1 mil
lion. Of this total, other precious and semi
precious stones, cut but unset, were valued 
at $35.4 million; other natural precious and 
semiprecious stones, not set or cut, $12.2 
million; synthetic gem stones and materials 
for jewelry, cut, $4.1 million; pearls, natu
ral, cultured, and imitation, not strung or 
set, $3.6 million; and other, $4.2 million. 
Reexports of all gem materials, other than 
diamond, decreased 24% to $39.9 million. 
Reexport categories were precious and 
semiprecious stones, cut but unset, $22.9 
million; and other, $16.9 million. 
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Tabl~ 3.-U.S. exports and reexports of diamond (exclusive of industrial diamond), 
bycountry · 

Country 

Ex=um-Luxembourg -----------------------
~a-------~-----~-----------------France __________________ .:_ ___________ _ 
Germany, Federal Republic of ________________ _ 
Hong Kong ___________________________ _ 

Israel ____ ------- __ ·_------------------
Japu ___ ~----------------------------Singapore _______ - __________ - ____ ------
Sweden __ ---_-------------------------Switzerland ___________________________ _ 

Trurlhmd----------------------~-------United Arab Emirates ____________ .: ________ _ 
United Kingdom ________________________ _ 

Oth~--------------------------------------~----------------~--------~ 

Total -----------------------------============== 
Reexports: Belgium-Luxembourg _____________________ _ 

~=============================== Germany, Federal Republic of- _______________ _ 
Hong Kong ___________________________ _ 
India--- ___________ --- ____ -- _____ . ___ _ 

br~~-------------------------------
Japu----------------------------~---Nethsrlande ______ · _____________________ _ 
Swit.erland ___________________________ _ 

United Kingdom--------------'-----------
Oth~----------------- -.---- ~-----~- :_- .;_ __ ......:.:..:;;.:..::.... ______ :..:.;..:.;_ __ ......:;=:;.;;_------= 

Total -----------------------------

1 Less than 1/10 unit. 
2 Artificially inflated in 1984 by auction of approximately 1 milliOn carats of U.S. Govemmenf stockpile industrial 

diamond stones with subsequent reexporte as gem stones to Belgium-Luxembourg and India. 

Source: Bureau of ths Census. 

Table 4.-U.S. imports for consumption of diainond, by kind, weight, 
andcountry · 

Kind, weight, and oountry of origin 

Rough or uncut, natural:" Belgium-Luxembourg _____________________ _ 

Bnuil--------------------------------
Cape Verde ----------------------------
Colombia_~~ __________________________ _ 
Co~ ___ .:. ___________________________ _ 

GuyDHL-----------------------------
b~l--------------------------------N&mrlande ___________________________ _ 

South Africa, Republic of-----------~--------Swit.erland ___________________________ _ 

United Kingdom-------------------------Venezuela ____________________________ _ 

1984 

Quantity 
(carats) 

160,100 
1,431 

216 
12,977 
2,475 

14,880 
4,675 

794,912 
7,748 

22,125 

Value' 
(millions) 

$32.8 
.3 

.2 
4.4 

.1 
4.7 
4.1 

258.3 
7.2 
4.6 
2.3 

1985 

Quantity 
(carats) 

130,996 
90,280 

21 

80 
636 

27,198 
9,643 

555,907 
15,106 

116,601 

Value' 
(millions) 

$32.9 
6.6 
<"> 
.2 

<"> 
8.3 
8.0 

189.4 
10.4 
52.0 

.8 34,811 21,036 
28,163 6.9 75,309 8.9' Oth~--------------------------------____ ......:;.:..:;;.:..::.... ______ ~.;_ __ .;_=:..::....----~~ 

Total -----------------------------

Cut but uno&, not over 0.5 carat: 
Belgium-Luxembourg _____________________ _ 
Bram _______________________________ _ 

Can~-------------------------------
HongKong ----------------------------
India ------------------------------ __ brae! _______________________________ _ 
~~ia _____________________________ _ 
Netberlande _______ -- ___ -- __ --_________ _ 
South Africa, Republic of--------------- ____ _ Swit.erland ___________________________ _ 

United Kingdom __ ----------------------

See footnotes at end of table. 

317.5 1,084,513 325.9 1,042,813 =================== 
1,424,655 433.6 1,466,325 444.8 

20,567 6.0 22,790 2.5 
38,567 5.2 19,607 6.6 

100,017 20.3 146,416 39.4 
3,107,794 544.8 2,667,906 486.8 
1,113,127 399.5 1,237,123 448.2 

21,949 7.8 17,772 6.0 
56,924 23.5 85,811 26.9 
38,301 23.8 48,074 16.9 
58,670 23.8 153,329 38.7 
33,332 15.3 35,138 13.4 
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Table 4.-U.S. imports for consumption of diamond, by kind, weight, 
and country -Continued 

1984 1985 
Kind, weight, and country of origin Quantity Value' Quantity 

(carats) (millions) (carats) 

Cut but unset, not over 0.5 carat -Continued 
Other _______________________________ _ 

439 

Value' 
(millions) 

44,030 $16.0 68,754 $22.2 
------~------~--------~------~-

6,055,933 1,519.6 5,969,045 1,552.4 

To~! --------~--------------------================================= 
Cut but unset, over 0.5 carat: 

~~uK'~~:X~~~u~~====================== Inrua _______________________________ _ 
Israel _______________________________ _ 

Netherlands ________ --------------------
South Africa, Republic of----- ___ ------ _____ _ 
Switzerland ____ - ___ --------------------
United Kingdom _____ ---- __________ ---- __ Ollier _______________________________ _ 

To~! -------------- ___ ------------

'Customs value. 
"'ncludes some natural advanced diamond. 
"Less than 112 unit. 

Source: Bureau of the Census. 

410,638 379.8 369,838 314.7 
13,697 22.5 24,259 37.0 
83,415 23.2 47,709 16.1 

342,221 259.5 439,038 340.9 
32,846 33.6 34,951 35.5 
61,595 89.8 76,025 77.4 
56,618 134.0 46,098 148.5 
34,643 68.9 46,832 75.1 

48.6 91.5 51,200 54,397 
------~--------------~~---------

1,086,873 1,059.9 1,139,147 1,136.7 

Table 5.-U.S. imports for consumption of natural precious and semiprecious gem stones, 
other than diamond, by kind and country 

1984 1985 
Kind and country Quantity Value Quantity Value 

(carats) (millions) (carats) (millions) 

Emerald: 
Argentina-------------- _________ -----_ 12,474 $1.3 122 <'l 
Belgium-Luxembourg ____ ------------ _____ _ 10,092 2.8 106,895 $3.4 

197,367 13.8 219,068 6.0 
271,559 48.9 197,249 56.1 
11,456 2.5 20,928 3.8 

Bnmt _______________________________ _ 

Colombia ___________ -_-----------------
France _______ ------------ ___ ---------

52,883 2.4 26,176 1.7 
114,630 11.3 317,142 10.8 

3,220,565 16.7 1,413,167 11.0 

Germany, Federal Republic of ________________ _ 
Hong Kong ________________ ------------
India _____________ -------------------Israel _______________________________ _ 

162,559 19.6 101,683 11.5 
28,516 1.4 12,661 1.4 
25,790 <'l 
3,118 .1 2,436 .4 

103,859 20.8 163,048 23.9 
2,758 <'l 1 <'l 

Ja~--------------------------------
Paraguay -----------------------------
SouthAfrica, Republic of ___ --------------- __ 
Switzerland __ ------------------_-------Taiwan ______________________________ _ 

116,812 4.5 74,418 1.1 
20,008 4.6 20,403 2.8 
55,709 3.9 65,916 5.1 

Thailand _____________________________ _ 

8:'~~ ~~~~0~ = = = = = = = = = = = = = = = = = = = = = == = = ----~~----~~---=~----~~ Total __________________________ _ 154.6 139.0 4,410,155 2,741,313 =================== 
75,977 .I 99 <'l 
14,246 1.9 11,381 1.7 
10,712 .I 18,993 <'l 

948 .2 4,701 .I 
11,277 1.4 9,712 1.9 
65,703 1.6 35,204 1.6 
71,857 5.5 l10,033 3.7 

226,782 1.8 221,923 1.3 
99,663 2.1 42,921 1.2 
33,146 .6 21,242 .5 
81,943 12.6 296,877 15.6 

4,107,406 43.0 2,770,136 31.2 
21,208 6.1 33,713 6.4 
32,977 2.7 103,762 4.5 

Ru~~tria ______________________________ _ 
Belgium-Luxembourg _____________________ _ 
BraziL ______________________________ _ 
Colombia _____________________________ _ 
France ___ ---------- _________________ _ 
Germany, Federal Republic of ________________ _ 
Hong Kong _ -------- _______ -------- ___ _ 
India _______________________________ _ 
Israel _______________________________ _ 

~~~~~~d============================ Thailand ___________ - _________________ _ 
United Kingdom _ -------- _______________ _ 
Other ____ ----------------------------

----~------------~---------
4,853,845 79.7 3,680,697 69.7 Total ___________________________ ========================= 

See footnotes at end of ~ble. 
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Table 5.-U.S. imports for consuntpticm of natural precious and semiprecious gem stones, 
other than diamond, by kind and country -Continued 

Kind and country Quantity 
(carats) 

1984 

Value 
(millions) 

Quantity 
(carats) 

1985 

Value 
(millions) 

Sapx=~ia_ ----------------------------- '> 13,415 $0.4 1,070 
Austria _____ -------------------------- (1) 1,186 <'> 122 
Belgium-Luxembourg------- _____ ---------- $0.9 
BraziL ____ --------------- ___ --------- !'l 

20,436 1.8 32,047 
13,209 .1 1,424 

Canada _____ ------------'-------------- .5 9,260 .6 2,717 
Colombia ____ -------------------------- .1 1,647 <'l 2,057 
France------~-------------------_____ 1.9 11,185 2.5 18,973 
Germany, Federal Republic of ___ -------_______ 1.2 
HongKong ---------------------------- 4.8 

67,298 1.8 32,028 
98,180 3.8 166,329 

India-------------------------------- 1.0 175,855 1.7 92,456 
Israel ______ -------------------------- 1.2 71,286 1.6 56,909 
Japan ____________ -------------------- .8 
Korea, Republic of------------------------ (1) 

45,737 1.3 50,770 
22,478 .1 2,664 

Singapore----------------------------- .4 22,955 .8 5,910 
Sri Lanka ----------------------------- 1.5 28,999 2.7 32,464 
Switzerland---------------------------- 17.0 87,879 15.7 431,909 
Thailand ___ --------------------------- 32.4 2,917,584 39.2 2,765,371 
United Kingdom------------~~----------- 6.1 36,973 6.6 60,549 
OthM------------------------------------~~~------~~----~~~------~1~.0 32,816 2.3 72,000 

Total __ ---------------------____ 70.8 3,678,378 83.0 3,827,769 ====================== Other: 
Rough, uncut: 

Australia___________________________ 1.9 1.5 
Belgium-Luxembourg------------------- .4 (1) 
Brazil __ _; _________ '----------------- 14.0 14.0 
Canada---------------------------- .1 (1) 
Colombia--------------------------- 10.3 9.8 

M~n:r~o~:========================== NA 2:~ NA :~ 
Pakistan--------------------------- .5 .4 
SoutbAfrica,Republicof ----------------- 1.6 .2 
Switzerland-------~----------------- .5 .1 
UnitedKingdom ---------------------- .6 .8 
Zambia---------------------------- .4 .3 
Oth&---------------------------------------------~2~.3~--------------~4=:.8 

Toool---------------------------=======N=A========35=.8=======N=A========33==.1 

Cut, set and unset: 
Australia___________________________ 4.1 
Brazil_____________________________ 10.5 
Canada---------------------------- 1.0 
China------------'---______________ 4.5 
Germany, Federal Republic of _ _ _ _ _ _ _ _ _ _ _ _ _ _ 12.3 
Hong Kong _____ ---------- ____ '-----__ 29.5 
India ----------------------------- NA 5.2 
Japan----------------------_______ 200.9 
Switzerland ------------------------- 4.7 
Taiwan---------------------------- 6.2 
Thailand--------------------------- 3.4 United Kingdom _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1.7 
Other----------------------------- . 12.6 -----------------------------------ToooL__________________________ NA 337.0 NA 296.6 

NA Not available. 
'Less than 1110 unit. 

Source: Bureau of the Census. 



GEMSTONES 

Table 6.-Value of U.S. imports of . 
synthetic and imitation gem stones, · 

including pearls, by country 
!Million dollars) 

.Country 1984 1985 

Synthetic, cut but unset: 
Austria ---------------- 0.8 0.4 
.France ____ --- _________ _ 1.4 .9 

5.5 5.5 
1.4 .1 
9.4 7.1 
3.6 2.2 

. Germany, Federal Republic oL __ 
Japan -----------------Korea, Republic of _________ _ 
SwitzerlmicL ____________ .:. 
Other --------------- 1.7 1.4 

Total-------------- 23.8 17.6 

Imitation: 
Austria ---------------- 17.4 23.0 Czechoslovakia ___________ _ 1.8 1.7 

6.0 8.9 
4.5 6.3 
2.7 3.6 

Germany, Federal Republic of __ _ 

:::::::::::::::::::::::::::::::::-_ __;_:::..:..__-= 
Total ______________ _ 32.4 43.5 

Source: Bureau oftbe Census. 
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Table 7.-U.S. imports for consumption of precious and semiprecious gem stones 
&housahd carats and thousand dollars) 

stories 
. Quantity , Value' 

1,085 326,851 
7,143 2,579,466 
4,410 154,644 

NA 3,120 
8,532 162,677 

NA 152 

NA 2,823 
NA 240,439 
NA 6;171 

NA 35,792 
NA 90,421 

52,484 21,368 
NA 2,410 
NA 26,182 

XX 3,651,516 

1985 

Quantity Value 

317,584 
2,689,178 

139,045 
2,224 

140,618 
256 

NA Not available. XX Not applicable. 
11ncludes 2,084 carats of other natural diamond, advanced, valued at $700,100 in 1984, and 630 carats valued at 

$1,~,100 in 1985. 
""fUUllltity in tholisande of stones. 

Source: Bureau of the Census. 

WORLD REVIEW 

De Beers .Consolidated Mines Ltd.'s sales 
in 1985 through the Central Selling Organi
zation were estimated to be $1.8 billion 
compared with $1.61 billion in 1984. Second 
half 1985 sales were unusually strong. Sales 
of colored gems also did very well. 

Emeralds were produced in Australia, 
Colombia, Mozambique, Pakistan, the Re
public of South Africa, the U.S.S.R., Zam
bia, and Zimbabwe. Sapphires were produc-

ed in Australia and Sri Lanka. Aquama
rines were produced in Brazil and in very 
minor amounts in several other countries. 

Australia.-Argyle Diamond Mines Joint 
Venture produced a total of about 17 mil
lion carats from its alluvial operation before 
the operation was closed in October. The 
second phase, production from the AK-1 
kimberlite pipe, commenced on schedule in 
December. The rtrm estimated that the 
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AK-1 deposit would produce about 25 mil
lion carats per year for about 20 years. • 

Botswana.-The new Jwaneng. Mine 
expanded its diamond production. While 
mining was centered in the middle lobe, 
stripping proceeded on the northeastern 
lobe. The ore grade increased by 23% at the 
Jwaneng Mine, by 30% at the Letlhakane 
Mine, and by 8% at the Orapa Mine. 

Burma.-The Ministry of Mines carried 
out exploration for diamonds by test pitting 
and drilling. It discovered 68 diamonds with 
a total weight of 65.31 carats in the period 
April 1, 1984, to December 31, 1984. Most of 
these were industrial diamonds. 

Demand for Burmese rubies, particularly 
the bright red, continued to be strong. Very 
little material of comparable quality was 
available from other producers, such as 
Kenya, Tanzania, and Pakistan, in 1985. 
Rubies from Afghanistan were comparable 
but their availability was limited. 

Guinea.-Diamonds from the Aredor 
project reached .the New York market in 
midyear after some delay caused by adverse 
mining conditions. Societe Mixte Aredor
Guinea was granted the sole right to ex
plore and. mine within its concession. Prior 
to this, private Guinean citizens could also 
mine in the concession. The private sector 
partners will market all the diamonds until 
the loans are paid off, after which the 
Government of Guinea will have the right 
to sell 30% of the rough gem diamonds and 
50% of the rough industrial diamonds. The 
project was scheduled to produce from 
250,000 to 500,000 carats per year.• 

lndia.-The Indian diamond industry 
was almost exclusively dependent on im
ports of rough diamonds because domestic 
production usually totals under 15,000 car
ats. Imports of rough diamonds for Indian 
fiSCal year 1983-84 totaled 28.4 million car
ats, the bulk of which came from De Beers. 
India's efforts to import diamonds directly 
from producers was of limited success. Some 
direct imports from Botswana, Ghana, and 
Sierra Leone were arranged. Indian exports 
of cut and polished diamonds for Indian 
fiscal year 1983-84 totaled 5.65 million car
ats, making India the world's leading dia
mond exporter, and diamonds India's larg
est single export item. Nearly 45% of the 
diamonds was exported to the United 
States. Japan was the second largest buyer, 
accounting for 11%, much less than that of 
the United States. 

In response to foreign competition, the 
Indian industry announced plans to intro
duce foreign technology and machinery into 

what had been a cottage industry and was 
considering the production of sawn dia
monds. The Government of India reduced 
duties on diamond cutting machinery and 
tools. Plans for a public-private joint ven
ture to build a 1,300-acre self-contained 
diamond industrial park in Surat were 
announced. 

India opened its first diamond exchange 
in Bombay on February 25. Titled the Bha
rat Diamond Bourse, it enrolled 150 mem
bers and provided them with customs clear
ance facilities and a vault for storing con
signments. 

The Government of India staged a series 
of income tax raids on diamond traders to 
seize records and diamond stocks as a part 
of its overall campaign against Government 
corruption and the underground economy. 
The industry responded by stopping all 
rough diamond imports and closing down 
operations. After a month of negotiations 
between the Government and the industry, 
activity resumed. • 

Israel.-...lmports of rough diamonds in 
the period January-October 1985 were $919 
million, up 28.4% over the same period in 
1984. Exports of cut and polished diamonds 
in the period January-October 1985 were 
$1,034 million, up 20.4% over the same 
period in 1984. 

Namibia . .:... The Government-established 
Thirion commission of inquiry that had 
been investigating allegations of corruption 
and misappropriation of funds in the dia
mond industry for several years obtained 
evidence that the Diamond Board had not 
been exercising its regulatory powers over 
diamond mining as was originally intended. 
Interest centered on the alleged serious 
undervaluation of taxable diamond exports 
and on the excessive depletion of reserves in 
the diamond deposits. The Thirion commis
sion's major purpose was to recommend 
ways of obtaining a greater degree of gov
ernmental control over the mining indus
try. 

Pakistan.-The Pakistani Federal Bu
reau of Statistics reported that $1.5 million 
worth of gem stones was exported in the 
latest period, the fiscal year 1983-84, mainly 
to Hong Kong, the Federal Republic of 
Germany, the United States, and the Unit
ed Kingdom. The exports, by type, included 
130,282 kilograms of rough emeralds and 
326 kilograms of cut emeralds, 6,062 kilo
grams of rough rubies and 3,912 kilograms 
of cut rubies, and 430 kilograms of rough 
sapphires and 865 kilograms of cut sap
phires. 
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South Africa, Republic of.-The Minister 
of Finance announced a special temporary 
surcharge of 5% over and above the 20% 
surcharge already in effect on taxes paid by 
all domestic diamond and gold mines. The 
new surcharge was added in view of mining 
profits obtained owing to the favorable 
rand-dollar exchange rate in 1984. The 
Chamber of Mines, a mining trade associa
tion, responded by saying that any addition
al profits had been absorbed by increased 
capital expenditure. 

De Beers reported about 95% of 1985 
South African diamond production, or 
about 9.7 million carats. Its Finsch Mine, 
the largest diamond mine in the Republic of 
South Africa, produced 4.9 million carats, 
and its Premier Mine produced 2.7 million 
carats. Other sources indicate that in 1984, 
73% of South African production was from 
Cape Province, 26% from Transvaal, and 
the balance from the Orange Free State. 

The Finsch Mine worked slightly lower 
grade ore, in accordance with manage
ment's plan. The Premier Mine experienced 
no further collapse of the gabbro sill. Inves
tigations indicated that retreatment of the 
mine's tailings pile appeared to be feasible, 
and the work was scheduled to begin during 
1985. 

Swaziland.-Trans Hex Co. was involved 

with its joint venture partner, the Swazi
land Government, in a $5 million expansion 
of mining activity at its kimberlite pipe. 
The open pit extraction of industrial and 
low-quality gem diamonds, plus smaller 
amounts of good-quality gems, was expected 
to last at least 8 years. The expansion in 
capacity was expected to go on-stream in 
October 1985. 

Zaire.-Societe Miniere de Bakwanga 
(MIBA) produced 6,896,000 carats in 1984 
and exported 6,902,000 carats worth $57.9 
million. MIBA invested $9.7 million in a 
new hydroelectric power station plus sub
stantial sums on geological exploration and 
research, modernization of workers' hous
ing, and improving the security of· the 
operations. 

Zambia.-The Government instituted 
new regulations on emerald mining in 1984, 
which were implemented in 1985. Pros
pecting and mining licenses must be obtain
ed from the Ministry of Mines. Any compa
ny seeking a license must form a joint 
venture with the Government-owned Re
served Mineral Corp. holding a 55% majori
ty of the shares. Several dozen local cooper
atives have obtained licenses. The army and 
police have removed and will continue to 
remove illegal diggers from the emerald 
area until Reserved Mineral's new security 
service can take over completely. 

TECHNOLOGY 

Sumitomo Electric Co. perfected a tech
nique for the mass production of large 
industrial diamonds from graphite. The 
graphite was subjected to ultrahigh pres
sure in the range of 50,000 to 60,000 at
mospheres at a temperature of 1,4oo· C to 
1,6oo· C for 100 hours. Attaining this criti
cal temperature and pressure on a consist
ent basis was difficult, but was achieved. 
Heretofore, only small-sized diamonds could 
be mass produced. The firm planned to 
underprice natural diamond slightly and 
make its sales mainly to the semiconductor 
and precision toolmaking industries. AI-

though the firm had no immediate plans for 
the production of gem diamonds, this break
through could clearly result in the produc
tion of gem diamonds in the near future. 5 

1 Arkansas Gazette. Texas Firm Willing To Spend $2 
Million on Tests at Crater of Diamonds. Oct. 12, 1985, p. 2. 

2 Industrial Minerals (London). World of Minerals. 
No. 220, Jan. 1986, p. 8. 

3Jewelers' Circular-Keystone. Upfront. V. 156, No. 6, 
Apr. 1985, p. G. 

4Shor, R. What if India Offers Quality Diamonds at 
Bargain Rates? Jewelers' Circ.-Keystone, v. 155, No. 8, 
June 1985, pp. 187-201. 

'Industrial Minerals (London). Synthetic Diamond 
Breakthrough. No. 213, June 1985, p. 10. 



Gem Stones 
By Gordon T. Austin1 

The value of natural gem stones, mineral 
specimens, and freshwater pearls, natural 
and cultured, produced in the United States 
was estimated to be $9.3 million, an in
crease of26% over that of 1985. Small mine 
owners and amateur collectors accounted 
for most of the production. Small mines 
produced tourmaline, jade, opal, sapphire, 
turquoise,'agates, lapis lazuli, garnet, beryl, 
and quartz. 

The combined value of synthetic and 
simulant gem stones was reported to be 
$10.3 million. This was the first year that 
the domestic production of synthetic and 
simulant gem stones was reported .by the 
Bureau of Mines. Synthetic gem stones are 
manmade and have the same optical, 
physical, and chemical properties . and the 
same appearance as the natural gem stone. 
Synthetic gem stones produced in the Unit
ed States include ruby, sapphire, garnet, 
spinel, alexandrite, quartz, emerald, and 
diamond. Simulants are manmade gem 
stones that·have an appearance similar to 
that of a natural gem stone but have differ
ent optical, chemical, and physical proper-

ties. The major gem stone simulant pro
duced in the United States was cubic zirco
nia. 

The gem stone materials are sold to 
wholesale and retail outlets, in gem and 
mineral shops, at gem and mineral shows, 
and to jewelry manufacturers. · 

Domestic Data Coverage.-Domestic pro
duction statistics for gem stones were devel
oped by the Bureau of Mines from the "Gem 
Stones" survey, a voluntary survey of U.S. 
operations, and from Bureau estimates of 
amateur collectors' production. Of the 105 
operations to which a survey request was 
sent, 93% responded, accounting for 78% of 
the total production. 

The 105 operations surveyed in 1986 were 
an increase of about 144% compared with 
operations surveyed in 1985, and the re
sponse rate represents an increase of 182%. 
Production by the nonresponding oper
ations and by amateur collectors was esti
mated based on information from published 
data, gem and mineral dealers, gem· and 
mineral shows, and collectors. 

DOMESTIC PRODUCTION 

·Mines and collectors in all 50 Ststes 
produced natural gem stones and/ or fresh
water pearls with an estimated value of 
$1,000 or more in each State. Ten States 
supplied 84% of the total value of the nat
ural gem material. The States, in order of 
declining value of production, were Arizona, 
Tennessee, North Carolina, Arkansas, Mon
tana, California, Oregon, Idaho, Texas, and 
Wyoming. Production of synthetic and sim
ulant gem stone materials was valued at 
$10.3 million. Seven firms, four in Califor
nia and one each in three other States, 
accounted for the production. The Ststes, in 
order of declining value of production, were 

California, Massachusetts, New Jersey, and 
Michigan. 

Vortex Mining Co. of Utica, MT, complet
ed construction of a sapphire washing plant 
situated on the continuation of the Y ogo 
sapphire dike in central Montana. Most of 
the sapphires found by Vortex were the 
highly prized cornflower-blue color and less 
than 1 carat in size. The sapphires found to 
date have been cut either by Vortex or in 
Thailand. No rough material was offered 
for sale.• 

The Dow Chemical Co.; Amselco Explora
tion Inc., a subsidiary of British Petroleum 
Co. of Canada; and Exmin Corp., a sub-

411 
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sidiary of the Belgian company Sibeka (So
ciete d'Entreprises et d'Investissements 
S.A.); conducted exploration for diamond on 
approximately 60,000 acres of land in Iron 
and Dickinson Counties, MI. The same 
three firms continued to explore for dia
mond in Wisconsin, and Exmin leased land 
for diamond exploration in Minnesota. 

The joint venture between Lac Minerals 
Ltd. and Mobil Oil Co. for diamond explora
tion has not discovered any economically 
recoverable diamond deposits. However, ex
ploration continued during 1986 in the 
State line district on the Colorado-Wyoming 
border. One kimberlite project was explored 
and evaluated to the extent that it was 
determined that the grade of the deposit, 
diamonds per ton of kimberlite, was suffi
cient to be of interest. However, it was 
determined that the quality of the dia
monds recovered would not make the proj
ect profitable. Hanvey-Boulle Ltd., a mining 
company from Dallas, TX, submitted a plan 
to the State of Arkansas in October 1985 to 
sample the Crater of Diamonds State Park 
at Murfreesboro to determine the feasibility 
of constructing a diamond mining oper
ation. A special committee, appointed by 
the Governor, completed a study of the 
proposed plan in late 1986. The committee 
recommended that the Governor appoint an 
"expert" committee of engineers and other 
mining experts to study the technical as-

pects of the proposed project. A committee 
of experts was appointed at yearend.• In 
June, a milestone was reached at the Crater 
of Diamonds State Park, when the 10,000th 
diamond was found since the park was 
established in 1972! 

In 1986, the world's largest diamond gem 
stone was cut and polished in the United 
States. The stone, known as the Zales Dia
mond and owned by Zales Corp., is a 535-
carat, nontraditional shaped stone, which 
was cut from an 890-carat rough. In addi
tion, 22 satellite stones, some as large as 20 
carats, were cut from the same piece of 
rough, the origin of which was unclear. The 
world's largest star sapphire, 1,154 carats, 
was cut in the United States from a 1,905-
carat rough reportedly found in the State of 
Idaho.• The world's largest cut gem stone, a 
smoky quartz that measures 10.0 by 5.6 by 
4.0 inches, was cut in the United States 
from Brazilian rough. The stone was named 
the "Eye of the Idol" after the cut of the 
same name. The finished gem stone was 
valued at approximately $20,000. The 
world's largest gem stone by weight is the 
Brazilian Princess, a blue topaz, 5.7 by 5.7 
by 4. 7 inches, that weighs 21,005 carats. It 
was cut in the United States in 1976. A 
Miami Beach, FL, resident discovered an 
apple-sized pink sapphire at a dig-for-fee 
gem mine in North Carolina. 

CONSUMPTION 

Domestic gem and gem stone production 
was consumed in commercial and amateur 
gem and mineral collections, the production 
of objects of art, and the manufacture of 
jewelry. Value of U.S. apparent consump
tion increased 10% to $3,296 million. 

U.S. imports for consumption of colored 
gem stones, led by emerald, ruby, and sap
phire, increased 16% over those of 1985. 
The value of annual imports of emerald 
continued as the largest of any single col
ored gem stone. However, the combined 
value of imported ruby and sapphire ex
ceeded that of emerald by 17%. The value of 

pearls imported into the United States con
tinued to decline, decreasing 15% compared 
with that of 1985. The value of all imported 
gem stones, other than diamond, increased 
7%. 

According to data reported by the U.S. 
Department of Commerce, the sales value of 
all jewelry, costume jewelry, gold, and pre
cious and semiprecious stones was about 
$24 billion, an increase of 11% over that of 
1985. The same source reported that sales in 
jewelry stores increased 12% over that of 
1985 to $12.4 billion. 

PRICES 

The U.S. price of a 1-carat, D-flawless 
diamond fluctuated between $9,500 and 
$16,500, and at yearend was $16,000. How
ever, only a few hundred of these high
quality, 1-carat stones have been available 

each year, and their value has accounted for 
less than 0.2% of the total U.S. market. 
Prices of ruby, blue sapphire, and emerald 
experienced slight increases, while other 
colored stones experienced little change 
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during the year. The average price of chok
er-length strands of 6.0- to 6.5-millimeter 
imported pearls increased approximately 

10% compared with that of 1985. The price 
of American freshwater pearls increased 
15% over that of 1985. 

Table I.-Prices of U.S. cut diamonds, by size and quality 

Description, Clarity2 
Price range Average price per c8rat4 

Carat weight 

0.04-0.07 '--- -------------------
.04- .07----------------------.08- .14_ ____________________ _ 
.08- .14_ ____________________ _ 
.18- .22_ ____________________ _ 
.18- .22_ _________ ------------
.23- .29 _____________________ _ 
.23- .29 _____________________ _ 

.30- .37---------------------

.30- .37----------------------.46- .49 _____________________ _ 

.46- .49 _____________________ _ 

.70- .89 _____________________ _ 
~0-~9---------------~------

1.005-----c.---------------
1.00 ---------------------
1.00 --------------~------
1.00 ---------------------

color1 

H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 
H-1 

D 
E 
G 
H 

(GlAterms) 

vs 
Sh 
VS 
Sh vs 
Sh vs 
Sh 
VS 
SJ, 
VS 
SJ, 
VS 
SJ, 
IF 

vvs. 
vs 

vs. 

percarat3 June June 
in 1986 1985 1986 

$440- $420 $420 $420 
420- 380 380 380 
470- 460 460 460 
440- 420 420 420 
850- 680 750 750 
700- 600 700 700 

1,200- 900 900 11,750 
900- 750 750 900 

1,400- 1,000 1,175 1,475 
1,000- 800 900 1,250 
1,700- 1,300 1,475 
1,400- 1,100 1,250 
2,200- 1,800 2,000 2,175 
2,000- 1,400 1,600 1,800 

16,500- 9,500 •n,soo 6 12,000 
9,450- 4,100 64,550 •s,ooo 
3,700- 2,500 "3,ooo 63,150 
3,100- 2,000 62,400 62,525 

'Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; and HG-1-traces of color. 
2Clarity: IF-no blemishes; VVS,-very, very slightly included; VS-very slightly included; V&.,-very slightly 

included, but more visible; and SJ,-slightly included. · 
'Rapaport Diamond Report. V. 9, No. 1, Jan. 10, 1986; and v. 9, No. 45, Dec. 26, 1986. These figures represent Rapaport 

Diamond Report opinion of New York wholesale asking price. 
4Rapaport Diamond Report. V. 8, No. 26, July12, 1985; and v. 9, No. 22, July 11, 1986. 
5The Diamond Registry Bulletin. V. 17, No.1, Dec.l985, p. 8; and v. 17, No. 11, Dec.l986, p. 8. 
"The Diamond Registry Bulletin. V. 16, No.7, July 1985, p. 8; and v. 17, No.7, July 1986, p. 8. 

Table 2.-Prices of U.S. cut colored gem stones, by size• 

Gemstone 

Amethyst ______________________________________ _ 
Aquamarine _____________________________________ _ 
Emerald ___ -----------~----- ___________________ _ 
Garnet, tsavorite __________________________________ _ 
Ruby _________________________________________ _ 
Sapphire _______________________________________ _ 

Tanumite --------------------------------------
To~------------------------------------------
Tourmaline, green4 ________________________________ _ 

Tourmaline, pink4 _________________________________ _ 

Carat 
weight 

Price range 
per carat 
in 19862 

$6- $10 
100- 250 

1,350-3,000 
700-1,200 

1,800-3,300 
450-1,300 
275- 450 

6- 9 
40- 250 
50- 300 

Average price 
per 

carat,3 

June 1986 

$8 
175 

1,775 
950 

2,150 
725 
354 

7.50 
145 
175 

1Fine quality. 
2Jewelers' Circular-Keystone. V. 157, No. 5, May 1986, p. 166; and v. 158, No. 2, Feb. 1987, p. 340. These figures 

represent a sampling of net prices that wholesale colored stone dealers in various U.S. cities charged their cash customers 
during the month. 

3Jewelers' Circular-Keystone. V. 157, No.8, Aug. 1986, p. 430. 
"The Gemstone Registry Bulletin. V. 3, No. 11, Dec. 30, 1985, p. 8; and v. 4, No. 11, Dec. 31, 1986, p. 8. 

FOREIGN TRADE 

Export value of all gem materials was 
$584.9 million. Export value of all gem 
materials other than diamond decreased 
slightly to $59.3 million. Of this total, other 
precious and semiprecious stones, cut but 
unset, were valued at $31.5 million; other 
precious and semiprecious stones, not set or 

cut, $16.5 million; synthetic gem stones and 
materials for jewelry, cut, $4.7 million; 
pearls, natural, cultured, and imitation, not 
strung or set, $2.6 million; and other, $3.9 
million. Reexports of all gem materials was 
$317.1 million. Reexports of all gem materi
als other than diamond increased 38% to 



414 MINERALS YEARBOOK, 1986 

$55 million. Reexport categories were syn
thetic gem stones and materials for jewelry, 
cut, $0.5 million; precious and semiprecious 
stones, cut but not set, $44.5 million; and 
other precious and semiprecious stones, nat
ural, not cut or set, $10 million. 

The customs value of U.S. imports of 
rough and polished natural diamond, ex
cluding industrial diamond, was up 15% to 
about $3.5 billion. Total imports of polished 
diamond, principally from Israel, 32%; Bel
gium, 28%; and India, 21 %; were valued at 
$3.0 billion, an 11% increase over those of 
1985. Imports of diamond greater than 0.5 
carat, mostly from Israel, 34%; Belgium, 
30%; and Switzerland, 14%; increased 10% 
in value to $1.3 billion. The value of imports 

in the less-than-0.5-carat category, mostly 
from India, 35%; Israel, 31 %; and Belgium, 
27%; increased 15% to $1.8 billion. The 
imports of rough diamond, 52% in value 
from the Republic of South Africa, decreas
ed 19% in caratage and increased 19% in 
value. A 46% increase in South African 
carat value, from $341 to $499, was indicat
ed by custom values. 

The total customs value of imported em
erald increased 10% to $152.4 million. The 
total value of ruby imports increased 20% 
to $83.5 million, and sapphire imports in
creased 34% to $95.1 million. Average carat 
values increased 8% for emerald to $55, 
16% for ruby to $22, and 16% for sapphire 
to$22. 

Table 3.-U .8. exports and reexports of diamond (exclusive of industrial diamond), 
by country 

1985 1986 
Country Quantity Value1 Quantity Value' 

(carats) (millions) (carats) (millions) 

179,829 $82.3 205,565 $108.9 
23,012 12.2 19,176 13.7 

Exports: 
Belgium-Luxembourg _____________________ _ 
Canaoo ______________________________ _ 

France ______ ------------------------- 1,763 8.3 3,148 6.9 
2,937 2.5 2,286 3.1 

42,302 61.7 67,393 97.1 
109,842 56.7 156,819 87.2 

Germany, Federal Republic of ________________ _ 
Hong Kong ___________________________ _ 
br~l _______________________________ _ 

31,218 46.5 48,266 93.6 
2,039 4.4 5,810 7.5 

21 (') 

Japan _______________________________ _ 
Singapore ____________________________ _ 

Swed~-------------------------------
Switzerland ___________________________ _ 29,025 95.6 19,318 85.4 
Truwand _____________________________ _ 5,226 2.8 16,958 6.4 
United Kingdom ________________________ _ 3,966 4.0 6,405 7.8 

6,865 8.3 9,915 8.0 Ofu~--------------------------------------~~------~~----~~~------~ 
438,045 385.3 561,059 525.6 

Total -----------------------------================ 
839,257 56.7 806,945 89.5 

4,243 .3 6,516 .5 

Reexports:• 
Belgium-Luxembourg _____________________ _ 
Canaoo ______________________________ _ 
China _______________________________ _ 8,120 .4 10,392 .6 

53,318 1.6 39,479 2.7 
42,021 14.0 59,969 20.3 

153,323 3.9 127,221 3.3 

Germany, Federal Republic of ________________ _ 
Hong Kong ___ ----------------- _______ _ India _______________________________ _ 
brae! _______________________________ _ 196,743 31.4 210,333 59.2 

114,713 8.5 105,827 8.8 
106,819 5.2 68,079 5.1 

Japan _______________________________ _ 
Netherlanoo ___________________________ _ 
Switzerland ___________________________ _ 41,953 41.2 30,797 35.1 
United Kingdom ________________________ _ 297,044 12.2 398,044 27.6 

82,324 10.6 102,348 9.4 Other------------------------------------~~~------~~----~~~------~ 
Total ____________________________ _ 

'Customs value. 
2Less than 1110 unit. 

1,939,878 186.0 1,965,950 262.1 

3 Artificially inflated in 1985 and 1986 by auction of approximately 1 million carats of U.S. Government stockpile 
industrial diamond stones with subsequent reexports as gem stones to Belgium-Luxembourg and India. 

Source: Bureau of the Census. 
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Table 4.-U.S. imports for consumption of diamond, by kind, weight, and country 

1985 1986 
Kind, weight, and country of origin Quantity Value' Quantity Value' 

(carats) (millions) (carats) (millions) 

130,996 $32.9 418,782 $73.8 
90,280 6.6 29,444 3.4 

Rough or uncut, natural:2 
Belgium-Luxembourg _____________________ _ 
BraziL _____________ --- ______________ _ 
Cape Verde ________ ----- ______________ _ 21 (3) 940 1.0 

80 .2 
636 (3) 2,122 .3 

Congo _______________________________ _ 
Guyana ______________________________ _ 
Israel _______________________________ _ 27,198 8.3 45,240 12.2 
Netherlands ___________________________ _ 9,643 8.0 7,318 3.7 
South Africa, Republic of ___________________ _ 555,907 189.4 452,973 225.9 
Switzerland ___________________________ _ 15,106 10.4 22,629 8.1 
United Kingdom ____________ :_ ___________ _ 116,601 52.0 135,099 66.0 
Venezuela ____________________________ _ 21,036 .8 37,096 1.0 

75,309 8.9 155,618 39.7 Other ______________________________________ ~------------------~~-----------

1,042,813 317.5 1,307,261 435.1 

Toml -----------------------------================================= 
Cut but unset, not over 0.5 carat: 

Belgium-Luxembourg _____________________ _ 1,466,325 444.8 1,540,601 471.9 
BraziL ______________________________ _ 22,790 2.5 23,013 7.5 
Canada ______________________________ _ 19,607 6.6 30,485 4.0 
Hong Kong _ --------------------------- 146,416 39.4 131,717 25.0 
India ___ -------------- ______________ _ 2,667,906 486.8 2,886,722 629.0 
Israel _______________________________ _ 1,237,123 448.2 1,555,742 542.7 
Malaysia __________ -------------------- 17,772 6.0 2,151 .7 
Netherlands _________________________ --- 85,811 26.9 28,296 11.0 

48,074 16.9 139,692 19.1 
153,329 38.7 75,629 28.7 

South Africa, Republic of ___________________ _ 
Switzerland ___________________________ _ 

35,138 13.4 36,714 17.9 
68,754 22.2 172,873 21.9 

United Kingdom ________________________ _ 
Other _______________________________ _ 

------~--------------~-----------
5,969,045 1,552.4 6,623,635 1,779.4 

Tom! -----------------------------=================================== 
Cut but unset, over 0.5 carat: 

Belgium-Luxembourg ___________ -~ ________ _ 
Hong Kong ___________________ ------- __ 
India _______________________________ _ 
Israel _______________________________ _ 
Netherlands ___________________________ _ 
South Africa, Republic of ___________________ _ 
Switzerland ___________________________ _ 
United Kingdom ________________________ _ 
Other ______________ ~-----------------

Total ____________________________ _ 

1Customs value. 
2Includes some natural advanced diamond. 
3Lesa than 1110 unit. 

369,838 314.7 412,645 371.1 
24,259 37.0 34,236 45.4 
47,709 16.1 50,098 13.2 

439,038 340.9 529,226 429.0 
34,951 35.5 24,673 23.8 
76,025 77.4 65,180 73.7 
46,098 148.5 48,898 169.6 
46,832 75.1 35,303 63.8 

91.5 55.9 54,397 60,871 
------~--------------~-----------

1,139,147 1,136.7 1,261,130 1,245.5 

Table 5.-U.S. imports for consumption of natural precious and semiprecious gem stones, 
other than diamond, by kind and country 

Kind and country 

Emerald: 
Argentina ____________________________ _ 
Belgium-Luxembourg _____________________ _ 
BraziL ______________________________ _ 
Colombia _____________________________ _ 
France ______________________________ _ 
Germany, Federal Republic of ________________ _ 
Hong Kong ___________________________ _ 
India _______________________________ _ 
Israel _______________________________ _ 
Japan _______________________________ _ 
South Africa, Republic of ___________________ _ 
Switzerland ___________________________ _ 
T&wan ______________________________ _ 
Thailand _____________________ -~- _____ _ 
United Kingdom ________________________ _ 

Other--------------------------------------~~~------~~--~~~~------~ 
Toffil __________________________ _ 

=================== 
See footnotes at end ofmble. 
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Table 5.-U.S. imports for consumption of natural precious and semiprecious gem stones, 
· other than diamond, by kind and country -Continued 

Kind and country Quantity 
(carats) 

1985 

Value1 

(millions) 
Quantity 
(carats) 

1986 

Value' 
(millions) 

Ruby: 

~~~~~~~~~~====================== ~~ 
11,381 $1.7 16,528 
18,993 (") 579 

Colombia ____ -------------------------- .1 4,701 .1 1,558 
France------------------------------- 1.9 9,712 1.9 4,563 
Germany, Federal Republic of----------------- .9 35,204 1.6 14,412 
HongKong ---------------------------- 3.4 110,033 3.7 85,954 
India-----------------·--------------- 2.1 221,923 1.3 247,687 
Israel________________________________ 1.3 42,921 1.2 35,433 
Japan________________________________ .4 21,242 .5 82,786 
Switzerland---------------------------- 16.5 296,877 15.6 256,921 
Thailand_----------------------------- 44.4 2,770,136 31.2 3,020,440 
United Kingdom------------------------- 5.8 33,713 6.4 19,496 
Other-------------------------------- 2.4 r103,861 4.5 82,677 

----~------~~--~---------
Totsl ___________________________ =================================83==.5 3,680,697 69.7 3,869,034 

Sapphire: 
1,070 (") 2,219 Australia______________________________ .2 

Austria ______________________________ _ 
122 (") 

32,047 .9 19,152 Belgium-Luxembourg---------------~------ 3.0 
1,424 (") 28,604 Brmru---------~---------------------- (") 
2,717 .5 4,643 earuum_______________________________ .7 
2,057 .1 1,769 Colombia______________________________ (") 

18,973 1.9 26,764 France------------------------------- 1.9 
32,028 1.2 20,699 Germany, Federal Republic of_________________ 1.2 

166,329 4.8 132,201 HongKong ---------------------------- 4.9 
92,456 1.0 127,121 India-------------------------------- 1.0 
56,909 1.2 40,322 IsraeL _____ -------------------------- 1.2 
50,770 .8 29,157 Japan________________________________ .5 
2,664 (") 7,527 Korea, Republic of------------------------ .1 
5,910 .4 946 Singapore----------------------------- (") 

32,464 1.5 22,149 Sri Lanka----------------------------- . 2.2 
431,909 17.0 370,520 Switzerland---------------------------- 21.0 

2,765,371 32.4 3,394,602 Thailand __ ------------_:_----- ________ .:. 50.3 
60,549 6.1 60,736 UnitedKingdom ------------------------- 5.5 
72,000 1.0 71,587 Other-------------------------------- 1.4 

----~------------~---------
3,827,769 70.8 4,360,718 Totsl---------------------------===============================9==5.1 

Other: 
Rough, uncut: 

Australia---------------------------~ 1.6 Br.Wl_____________________________ 15.9 
Colombia--------------------------- 7.5 

[~~.~~~b~i~~~~~~~~~~~~~~~~~~~~ NA NA ·
1:i 

Switzerland ------------------------- .4 
UnitedKingdom ---------------------- .4 
Zambia---------------------------- .7 
Other ---------------------.---------------------------3_.0 

Totsl ___________________________ =======N=A================N=A========31==.2 

Cut, set and unset: Australia___________________________ ·4.6 
Br.Wl_____________________________ 11.0 
Canada---------------------------- .8 
China----------------------------- 5.1 
Germany, Federal Republic of __ __ _ ____ __ _ _ _ 11.4 
Hong Kong__________________________ 29.3 
India ----------------------------- NA NA 4.8 
Japan----------------------------- 161.9 
Switzerland ------------------------- 2.9 
Taiwan----~----------------------- 12.1 
Thailand---------------------'------ 6.1 
UnitedKingdom ---------------------- 2.5 
Other--------------------------------------~-------~1=9=.3 

Total __________________________ _ 

'Revised. NA Not available. 
1Cuetoms value. 
2Less than 1110 unit. 

Source: Bureau of the Census. 

NA NA 271.8 
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Table 6.-Value of U.S. imports of 
synthetic and imitation gem stones, 

including pearls, by country 
(Million dollars') 

Country 1985 

0.4 
Synthetic, cut but unset: 

Austria----------------
France ________ --------- .9 

5.5 
7.1 
2.2 

Germany, Federal Republic of_ __ 
Korea, Republic of_ ________ _ 
Switzerland _____________ _ 
Thailand ______________ _ .8 

1986 

0.5 
.9 

6.4 
9.0 
2.8 
1.5 

r.7 1.0 Other --------------------'-'----= 

17.6 22.1 Total---------------====== 

Imitation: 
Austria----------------
Czechoslovakia ___________ _ 
Germany, Federal Republic of_ __ 
Japan----------------
Other -----------------

Tom! ______________ _ 

rRevised. 
1Customs value. 

Source: Bureau of the Census. 

23.0 34.4 
1.7 2.0 
8.9 12.0 
6.3 7.2 
3.6 7.0 ------

43.5 62.6 
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Table 7.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

1985 1986 
Stones 

Quantity Value1 Quantity Value' 

1,043 317,584 1,307 435,029 
7,108 2,689,178 7,885 3,024,902 
2,741 139,045 2,757 152,396 

NA 2,224 NA 2,291 
7,509 140,618 8,230 178,655 

NA 256 NA 139 

NA 2,997 NA 3,406 
NA 228,004 NA 190,497 
NA 8,396 NA 9,655 

NA 33,168 NA 30,589 
NA 63,070 NA 65,392 
NA NA NA 8,102 

52,164 17,590 63,532 22,074 
NA 2,457 NA 2,586 
NA 35,333 NA 52,939 

Tom! ____________ ----------------- __ XX 3,679,920 XX 4,178,652 

NA Not available. XX Not applicable. 
1Customs value. 
2Includes 630 carats of other natural diamond, advanced, valued at $1,062,100 in 1985, and 19,243 carats valued at 

$675,326 in 1986. 
3Quantity in thousands of stones. 

Source: Bureau of the Census. 

WORLD REVIEW 

De Beers Consolidated Mines Ltd.'s sales 
of uncut diamonds through the Central 
Selling Organization in 1986 were reported 
to be $2.56 billion compared with $1.83 
billion in 1985, an increase of 40%. Sales of 
colored gem stones also increased. 

Emerald was mined in Australia, Brazil, 
Colombia, Mozambique, Pakistan, the Re
public of South Africa, the U.S.S.R., Zam
bia, and Zimbabwe. Sapphire was produced 
in Australia, Kenya, Sri Lanka, Tanzania, 
Thailand, and the United States. Aquama-
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rine was produced in Afghanistan, Brazil, 
China, India, Nigeria, Pakistan, Tanzania, 
and the United States. 

Angola.-The Government of Angola liq
uidated Companhia de Diamantes de Ango-: 
Ia, the state-owned diamond mining compa
ny, and stopped mining diamonds. The Gov
ernment formed a new corporation called 
Empresa Nacional de Diamantes de Angola 
to oversee Angolan diamond operations. 
Under the new system, Angola's diamond
bearing areas would be parceled into con
cessions and allocated to foreign companies. 
The Angolan Civil War totally disrupted 
the production of diamonds. Production fell 
from 1.5 million carats in 1979 to approxi
mately 0.3 million carats in 1986. The aver
age price fell from $158 per carat in 1980 to 
$45 per carat in 1986. Production costs 
increased greatly because the mining areas 
were· not secured, and all equipment, sup-· 
plies, and personnel had to be airlifted to 
the mines.• 

Australia.-Argyle Diamond Mines Joint 
Venture completed the first year of produc
tion from· the AK-1 lamproite pipe. The 
production of 29.2 million carats exceeded 
the planned production of 25 million carats. 
Argyle Diamond Sales Ltd. held the first 
sale of the rare pink diamond. The 56 cut 
stones sold for $1.54 million. 7 

·Freeport Bow River Properties Inc. and 
Gem Exploration and Minerals Ltd. com
pleted trial mining and feasibility studies 
on the Bow River alluvial diamond deposit. 
Plans were announced for construction of a 
mine and processing plant. 

Australian Ores & Minerals Ltd. Div. and 
De Beers, Afro West Mining Ltd. and Arac
ca Petroleum Corp., and Ashton Mining 
Ltd. all continued exploration and testing of 
their diamond projects. 

Australia accounted for about 70% of 
world sapphire production and 80% of the 
world opal production. • 

China.-The Chinese Corp. of the Pea-: 
pie's Republic of China opened overseas 
offices of the China National Arts and 
Crafts Import and Export Corp. in the 
Federal Republic of Germany and the Unit
ed States. The offices were established 
to improve the marketing of freshwater 
pearls. 

Exports of rough and polished diamonds 
greatly increased the first half of 1986. 
Diamond exports from China were valued 
at $12 million during the period of January 
through June 1986, compared with $10 mil
lion for all of 1985. • 

Ruby and sapphire deposits of record size 

were discovered in Wemchange County on 
Hainan Island off the southern coast of 
China. The largest find was an oriental 
sapphire deposit with reserves calculated at 
over 820 kilograms (4.1 million carats). 

The Government of China and Chicester 
Diamonds Services, a firm associated with 
De Beers, signed a diamond prospecting 
agreement to explore for diamond in Shan
dong Province. 

China also produced aquamarine, rock 
crystal, citrine, turquoise, peridot, sapphire, 
jet, and jade. 

Ghana.-Ghana ·Consolidated Diamonds 
Ltd. began mining operations in January in 
the Birim Valley. The operations were 
established as the main source of gravel for 
milling, replacing the almost depleted Ak
watia deposits. The continued use of obs<>-: 
lete, inefficient machinery resulted in a 
decrease in the number of carats produced. 
Gold was ·recovered as a byproduct of the 
diamond production. 

The Government of Ghana published the 
Minerals and Mining Law of 1986, modify
ing existing laws. It ruled that all minerals 
in Ghruia in their natural state would be 
vested in the Provisions National Defense 
Council for and on behalf of the people of 
Ghana. The Government shall also have the 
right of preemption of all minerals recov
ered in Ghana or any waters controlled by 
Ghana. 

Guinea.-Bridge Oil . Ltd. reported that 
Aredor diamond production was 203,788 
carats, an increase of 54% compared with 
1985 production. A single 100.2-carat, high
quality gem diamond from the project was 
sold for $3.62 million.10 This was the most 
valuable diamond mined from Aredor to 
date. A second stone of 121.1 carats also was 
found but was not sold. Feasibility studies 
and design work were completed for a 
system to recover gold from the diamondif
erous gravel. 

Indonesia.-Australian-based Pelsart Re
sources NL, part of the Parry Corp., neg<>-: 
tiated a joint venture with Ashton Mining 
NL to explore for diamond in the Pujon 
area of central Kalimantan. Alluvial dia
monds have been found in this area for 
many years. The source of the diamonds 
and the delineation of the extent of the 
diamond-bearing alluvials are the primary 
objectives of the exploration. 

Acorn Securities Ltd. of Australia report
ed that the joint venture of Acorn, 65%; 
P.T. Aneka Tambang, 20%; and Keymead 
Ltd. of London, 15%, the Indonesian state
owned mining company, was exploring allu-



Table 8.-Diamond (natural): World production, by country' 
(Thousand carats) 

1982 1983 1984 1985p 1986. 
Country 

Gem Indus- Tots! Gem Indus- Tots! Gem2 Indus- Total Gem2 Indus- Tots! Gem2 Indus- Tots! trial trial trial trial trial 

Angola-------------- 915 310 1,225 775 259 1,034 652 250 902 464 250 714 240 10 250 
Australia _____________ 274 183 457 3,720 2,480 6,200 3,415 2,277 5,692 4,242 2,828 7,070 3 13,145 316,066 329,211 
Botswana ~----------- 1,165 6,604 7,769 4,829 5,902 10,731 5,810 7,104 12,914 6,318 6,317 12,635 39,610 3,500 13,110 
BraziL ______________ 80 450 530 80 450 530 200 550 750 233 217 450 300 250 550 
Central African Republic ___ 186 91 277 230 65 295 236 101 337 245 105 350 245 105 350 
Chinae -------------- 200 800 1,000 200 800 1,000 200 800 1,000 200 800 1,000 200 800 1,000 
Ghana ______________ 68 616 684 34 306 340 35 311 346 65 585 650 60 540 600 
Guinea-------------- 13 27 •4o 23 17 •4o 44 3 47 123 9 132 3190 314 3204 

~Ji:n~: = = = = = = = = = = = = = 
4 7 11 5 5 10 6 8 14 4 7 11 3 6 a9 

11 2 13 12 2 14 13 2 15 14 2 16 14 2 16 
Indonesiae ------------ 3 12 15 5 22 27 5 22 27 5 22 27 5 22 27 
Ivory Coast ___________ 4 6 10 
Lesotho ______________ 39 3 42 
Liberia-------------- 170 263 433 132 198 330 108 132 240 66 72 138 363 3189 3252 !;) Namibia _____________ 963 51 1,014 915 48 963 884 46 930 865 45 910 900 50 950 t.:l Sierra Leone ___________ 203 87 290 242 103 345 240 105 .345 243 106 349 215 100 315 a:: 
South Africa, Republic of: 00 .., 

Finsch Mine _________ 847 3,003 3,850 1,765 3,278 5,043 1,714 3,184 4,898 1,770 3,184 4,954 1,800 3,172 4,972 0 Premier Mine ________ 615 1,845 2,460 800 1,844 2,644 765 1,785 2,550 820 1,864 2,684 834 1,869 2,703 z Other De Beers' t:zJ properties4 ________ 1,359 906 2,265 1,400 569 1,969 1,452 593 2,045 1,500 569 2,069 1,529 567 2,096 00 
Other _____________ 521 58 579 589 66 655 585 65 650 460 35 495 472 57 529 

Total __ ---- _____ 3,342 5,812 9,154 4,554 5,757 10,311 4,516 5,627 10,143 4,550 5,652 10,202 4,635 5,665 10,300 
Swaziland------------

•220 
7 10 17 9 12 21 17 23 40 

Tanzania _____________ 100 120 183 78 261 193 84 277 207 89 r •296 210 90 300 
U.S.s.R_e _____________ 2,100 8,500 10,600 3,700 7,000 10,700 4,300 6,400 10,700 4,400 6,400 10,800 4,400 6,400 10,800 
Venezuela------------ 99 394 .493 45 234 279 40 232 272 35 180 215 40 195 235 
Zaire--------------- 308 5,856 6,164 3,355 8,627 11,982 5,169 13,290 18,459 5,493 14,124 19,617 4,661 18,643 323,304 

World totsL ______ 10,243 30,188 40,431 23,039 32,353 55,392 26,073 37,354 63,427 27,781 37,822 65,603 39,157 52,676 91,833 

•Estimated. PPreliminary. "Revised. 
'Table includes dats available through June 2, 1987. Tots! diamond output (gem plus industrial) for each country is actually reported except where indicated by a footnote to be estimated. 

In contrast, the detailed separate production dats for gem and industrial diamond are Bureau of Mines estimates in the case of every country except Australia (1982-86), Central African 
Republic (1983-85), Guinea (1984-86), and Liberia (1984-86), for which source publications give detsils on grade as well as totsls. The estimated distribution of total output between gem and 
industrial diamond is conjectural, and for most countries, is based on the best available data at time of publication. 

2 lncludes near-gem and cheap-gem qualities. 
3Reported figure. 
40ther De Beers Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, and the Namaqualand Mines. 

~ ...... 
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vial diamond claims in the Danan Seran 
area of southern Kalimantan and had com
pleted a successful sampling program. Re
sults to date yielded 992 stones weighing 
144.76 carats. The stones ranged in size 
from 0.01 to 2.31 carats, and 19 of the stones 
exceeded 1.0 carat. The. stones appeared to 
be 95% gem quality. 

South Africa, Republic of.-De Beers 
made the decision to deepen its operations 
and switch from the long-established block
caving system to sublevel caving in the 
Dutoitspan and Bultfontein Mines. The 
project would extend the economic life of 
both mines and would reduce labor costs. 
The two mines share a common shaft sys
tem. Both .mines were developed about 100 
years ago. 

The Gravelotte emerald mine continued 

to produce a limited number of very-high
quality emeralds in 1986. The mine accumu
lated an inventory of 1.5 million carats 
because of the weakness of the market. The 
Republic of South Africa also produced 
aquamarine and tourmaline. 

Syria.-The Ministry of Syrian Oil and 
Minerals Resources confirmed the existence 
of a project to exploit diamond deposits 
discovered in the Horns area." 

Zaire.-Diamond production set a record 
high for the second consecutive year. Pro
duction was reported to be 23,303,739 car
ats, an increase of about 19%. The average 
price per carat was $8.26, ·well above the 
$7 .90-per-carat floor price established by the 
agreement entered into with De Beers in 
1985. 

TECHNOLOGY 

The Gemological Institute of America 
perfected a new set of testing procedures to 
determine whether an amethyst is natural 
or synthetic. Polarized light is used to 
determine if Brazil law twinning is present. 
If Brazil law twinning is present, the stone 
is natural amethyst. In the absence of any 
twinning, a synthetic origin is probable, but 
further testing is needed to correctly iden
tify the stone as synthetic. Angular or 
straight color zoning with colorless or vio
letish zones next to purple areas identify 
natural amethyst. The presence of only 
light and dark purple zoning or the com
plete absence of zoning indicates a synthetic 
stone. These procedures have made it possi
ble for the first time for the average dealer 
to determine if stones represented as natu
ral amethyst are truly natural.•• 

1 Physical scientist, Division of Industrial Minerals. 
2Jewelers' Circular-Keystone. Gemstones. V. 158, No. 2, 

Feb. 1987, p. 337. 
3Arkansas Gazette. Gem of a Plan Awaits Study. Feb. 8, 

1987, p. 2. 
'Murfreesboro Diamond. Nashville Man Finds Crater's 

10,000th Gem. June 18, 1986, p. 1. 
5Jewelers' Circular-Keystone. Gemstones. V. 157, No. 11, 

Nov. 1986, p. 159. 
6---. V. 157, No.9, Sept. 1986, p. 118. 
7Where necessary, .values have bee~ converted from 

Australian dollars ($A) to U.S. dollars at the Dec. 3, 1986, 
rate of$A1.00= US$1.54. 

8 Australian Bureau of Mineral Resources. Australian 
Mineral Industry Annual Review. Preliminary Summary 
1986. Gemstones, Feb. 1987. 

"Page 158 of work cited in footnote 5. 
10Where necessary, values have been converted from 

Australian dollars ($A) to U.S. dollars at the Dec. 3, 1986, 
rate of$A1.00= US$1.54. 

11Mining Journal (London). Development. V. 308, 
No. 7903, Feb. 6, 1987; p. 95. 

12Crowningshield, R., H. Cornelius, and C. W. Fryer. A 
Simple Procedure To Separate Natural From Synthetic 
Amethyst on the Basis of Twinning. Gems & Gemology, 
v. 22, No.3, 1986, pp. 130-139. 



GemStones 
By Gordon T. Austin1 

The value of natural gem materials, gem 
mineral specimens, and natural and cultur
ed freShwater pearls produced in the Unit
ed States was estimated to be $21.4 million, 
an increase of 130% over that of 1986. The 
significant increase reflects both a true 
increase in production and an increase in 
the number of producers surveyed. Small 
mine owners and profesl!ional and amateur 
collectors accounted for most of the produc
tion. Small mines produced tourmaline, 
jade, opal, sapphire, turquoise, agate, lapis 
lazuli, garnet, beryl, and quartz. 

.The combined value of synthetic and 
simulant gem stones was reported to be 
$15.3 million, an increase of 49% over that 
of 1986. The increase reflects an actual 
increase in production. Synthetic gem 
stones are manmade and have the same 
optical, physical, and chemical properties 
and the same appearance as the natural 
gem stone. Synthetic gem materials pro
duced in the United States include ruby, 
sapphire, garnet, spinel, alexandrite, 
quartz, emerald, turquoise, lapis lazuli, cor
al, and diamond. Simulants are manmade 
gem materials that have an appearance 
similar to that of a natural gem material 
but have different optical, physical, and 
chemical properties. The gem simulants 

produced in the United States include tur
quoise, coral, lapis lazuli, malachite, and 
cubic zirconia. Cubic zirconia. is the major 
s~ulant · and is produced in colored and 
colorlesl! varieties. 

The gem stone materials are sold to 
wholesale and retail outlets, in gem and 
mineral shops, at gem and mineral· shows, 
to cutting factories, and to jewelry manufac
turers. 

Domestic Data Coverage.-Domestic pro
duction statistics for gem materials were 
developed by the Bureau of Mines from the 
"Gems and Gem Stones Survey," a volun
tary survey of U.S. operations, and from 
Bureau .. estimates of unreported production. 
Of the 267 operations ·to which a survey 
request was sent, 91% responded, account
ing for 95% of the total production, 92% of 
the natural production, and 100% of the 
synthetic and simulant production. 

The 267 operations surveyed in 1987 were 
an increase of about 154% compared with 
the number of operations surveyed in 1986. 
The response rate was essentially unchang
ed. Production by nonresponding operations 
and by professional and amateur collectors 
was based on information from published 
data, gem and mineral dealers, gem and 
mineral shows, and collectors. 

DOMESTIC PRODUCTION 

Production of natural gem materials in 
all 50 states exceeded a value of $1,000. Ten 
States supplied 82% of the total value of 
natural gem material produced. The States, 
in order of declining value of production, 
were Tennessee, California, Arizona, Mon
tana, Maine, North Carolina, Idaho, Ore
gon, and New Hampshire. Production of 
synthetic and simulant gem materials was 

valued at $15.3 million. Twelve firms, five 
in California, four in Arizona, and one each 
in Massachusetts, Michigan, and New Jer
sey, produced synthetic and simulapt gem 
material. The States, in order of declin
ing value of production, were Massachu
setts, California, New Jersey, Michigan, and 
Arizona. 

Dia Em Resources Ltd. and LKA Interna-

387 
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tional Inc. continued to evaluate the emer
ald occurrences on their Rist and Ellis 
Mines at Hiddenite, NC. LKA designed and 
built a beryllometer to assist in sorting 
emeralds from waste materials. The beryl
lometer contains a nuclear source material 
that allows the emerald to be located by 
induced radiation. The emerald is not per
manently affected by the radiation. 

The largest diamond ever reported from 
California was recovered in northern Cali
fornia during 1987. The 14.33 carat alluvial 
diamond was recovered while panning for 
gold in Trinity County. The diamond· is a 
knotted grayish-green semitranslucent 
industrial-grade stone with adamantine lus
ter. 

The Dow Chemical Co.; Amselco Explora
tion Inc., a subsidiary of British Petroleum 
Co. of Canada; and Exmin Corp., a subsid
iary of the Belgian company Sibeka (Societe 
d'Entreprises et d'Investissements S.A.), 
continued exploration for diamonds on leas
ed lands in Michigan and Wisconsin. Exmin 
continued diamond exploration efforts in 
Minnesota. 

Ashton Mining Co., a subsidiary of the 
Australian company Ashton Mining Inc., 
conducted exploration for diamond in the 
Crooked Creek and Goodnews Bay areas of 
Alaska during 1987. The work in the Good
news Bay area resulted in the recovery of 
some microindustrial diamonds. 

Diamond Co. NL, a wholly owned subsid
iary of the Australian company Carr Boyd 
Minerals Ltd., negotiated mining leases and 
commenced diamond exploration work in 
northern Colorado. The joint venture be
tween Lac Minerals Ltd. and Mobil Oil Co. 
continued its diamond exploration project 
in the State Line District on the Colorado
Wyoming border. 

The Diamond Mining Task Force, ap
pointed in 1986 by the Arkansas Governor 
to assist the State Parks, Recreation, and 

Travel Commission in determining if com
mercial diamond mining would be allowed 
at the Crater of Diamonds State Park, 
continued to collect data and undertake 
studies. The engineering firm of Howard, 
Needless, Tammer, and Bergendorf was 
hired to prepare an engineering and eco
nomic feasibility study of the proposed dia
mond mining project. At yearend, studies 
were under way and no decisions had been 
made concerning the mining project. 

A major discovery of some of the finest 
topaz crystals ever found in the United 
States was made at a small pegmatite 
situated in Coos .County, NH. The crystals 
were sharp, lustrous, blue to blue-green or 
bicolored blue and golden brown; many 
were flawless. The same deposit also yielded 
30 kilograms of high-quality gem smoky 
quartz rough. 

American Pearl Farms of Tennessee com
pleted its first significant harvest of cultur
ed freshwater pearls. American currently 
has five pearl farms under operation and 
acquired additional water acreage for a 
sixth farm to be established during 1988. 
The new farm is planned to be nine times 
larger than the existing farms. 

The Zales Diamond, a 535-carat nontra
ditional-shaped stone, cut in the United 
States in 1986, was recut into a traditional 
shape. The loss in carat weight resulted in 
the stone's no longer being the world's 
largest polished diamond. A 3,500-carat 
blue sapphire was found in North Carolina, 
and a 5,500-carat North Carolina star sap
phire was cut into a 3,000-carat stone. No 
value was established for either of the 
sapphires. The world's largest gem topaz, a 
22,892-carat light golden topaz, was cut 
from a 26-pound waterworn crystal. The 
cushion-cut stone was purchased by the 
rockbound hobbyists of America for $40,000 
and will be donated to the Smithsonian 
Museum of Natural History. 

CONSUMPTION 

Domestic gem materials production was 
consumed in commercial and amateur man
ufacture of jewelry, in gem and mineral 
collections, and in the production of objects 
of art. The value of U.S. apparent consump
tion was estimated to be $3,459 million, an 
increase of about 4%. 

U.S. imports for consumption of colored 
gem stones, led by emerald, ruby, and sap
phire, decreased slightly. The value of an
nual imports of emerald continued as the 
largest of any colored gem stone. The com
bined value of imported ruby and sapphire 
in 1987 was exceeded by the value of emer-

ald by 6%. In 1986, the combined values of 
ruby and sapphire exceeded emerald by 
17%. 

The value of imports of other colored 
stones increased 21% compared with those 
of 1986, and the value of imported synthetic 
and imitation gem materials increased 
28%. The value of pearls imported into the 
United States continued to decline for the 
third consecutive year, decreasing approx
imately 20% compared with that of 1986. 
The fluctuation in the value of imports is a 
direct reflection of purchasing trends in the 
marketplace. 
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PRICES 

The U.S. price of a 1-carat, D-colored, 
flawless diamond fluctuated between 
$14,000 and $16,000, and was $14,000 at 
yearend. However, only a few hundred of 
these high-quality, 1-carat stones have been 
available each year, and their value has 
accounted for an insignificant percentage of 
the total value in the U.S. market. Prices of 
ruby, blue sapphire, and emerald rose 39%, 
35%, and 45%, respectively, when their 

June 1987 prices were compared with their 
June 1986 prices. The price increases ap
pear to be the result of a combination of 
things: the lower American dollar, the in
creased demand in the United States for 
quality stones, and a decrease in the supply 
of stones from the traditional producing 
areas. The price of American freshwater 
pearls increased slightly over that of 1986, 
and the demand remained firm. 

Table I.-Prices of U.S. cut diamonds, by size and quality 

Description, Clarity" 
Price range Average price per carat4 

Carat weight 

0.04-0.07----------------------
.04- .07----------------------
.08- .14_--------------------
.08- .14---------------------
.18- .22---------------------
.18- .22---------------------
.23- .29---------------------
.23- .29---------------------
.30- .37---------------------
.30- .37---------------------
.46- .49---------------------
.46- .49---------------------
.70- .89---------------------
.70- .89----------------------

1.005 ---------------------
1.00----------------------
1.00----------------------
1.00----------------------

color1 

H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 
H-I 

D 
E 
G 
H 

(GIA terms) 

VS 
SJ, 
VS 
SJ, 
vs 
SJ, 
vs 
SJ, 
VS 
SJ, 
VS 
Sh 
VS 
Sh 
IF 

vvs, 
vs, 
vs. 

per carat,3 June 
1987 1986 

$440- $440 $420 
420- 420 380 
470- 470 460 
440- 440 420 
680- 680 750 
600- 600 700 
900- 900 11,750 
750- 750 900 

1,175- 1,225 1,475 
950- 950 1,250 

1,425- 1,525 
1,300- 1,300 
2,175- 2,175 2,175 
1,900- 1,900 1,800 

14,750-14,000 6 12,000 
6,200- 5,87 5 6 5,ooo 
3,350- 3,475 63,150 
2,650- 2,950 62,525 

'Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; and H-I-traces of color. 

June 
1987 

$400 
420 
470 
440 
680 
600 
900 
750 

1,175 
950 

1,475 
1,300 
2,175 
1,900 

6 14,500 
66,000 
63,250 
62,550 

2Clarity: IF-no blemishes; VVS,-very, very slightly included; VS-very slightly included; VS.-very slightly 
included, but more visible; and Sh-slightly included. 

3Rapaport Diamond Report. V. 10, No. 1, Jan. 2, 1987; and v. 10, No. 45, Dec. 25, 1987. These figures represent Rapaport 
Diamond Report opinion of New York wholesale asking price. 

4Rapaport Diamond Report. V. 9, No. 22, July 11, 1986; and v. 10, No. 23, June 26, 1987. 
5Tbe Diamond Registry Bulletin. V. 18, No.1, Dec. 1986, p. 8; and v. 18, No.1, Dec. 1987, p. 8. 
6The Diamond Registry Bulletin. V. 17, No. 7,July 1986, p. 8; and v. 17, No.6, July 1987, p. 8. 

Table 2.-Prices of U.S. cut colored gem stones, by size' 

Gemstone Carat 
weight 

Price range __ A-:-ve_r_a::.ge....:...pr_i_ce-'pe~r:"c~a-ra_t_3 _ 

per carat, June June 

Amethyst ______________________________ _ 
Aqurumarine _____________________________ _ 
Emerrud _______________________________ _ 
Gamet, tsavorite ________________ ---- ___ --- _ 
Ruby _________________________________ _ 
Sapphire _________________________ - ___ - __ 
Tanzanite ______________________________ _ 
Top~----------------------------------.Tourmaline, red __________________________ _ 

'Fine quality. 

19872 1986 1987 

$6- $10 
100- 250 

1,800-3,000 
500-1,200 

2,300-3,500 
550-1,500 
275- 450 

6- 9 
60- 125 

$8 
175 

1,775 
950 

2,150 
725 
354 

7.50 
145 

$8 
175 

2,400 
950 

3,000 
1,050 

354 
7.50 

92.50 

2Jewelers' Circular-Keystone. V. 159, No. 2, Feb. 1988, p. 400. These figures represent a sampling of net prices that 
wholesale colored stone dealers in various U.S. cities charged their cash customers during the month. 

3Jewelers' Circular-Keystone. V. 159, No.8, Aug. 1987, p. 442. 
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FOREIGN TRADE 

Export value of all gem materials was 
$7 40.8 million. Export value of all gem 
materials other than diamond increased 
36% to $80.4 million. Of this total, other 
precious and semiprecious stones, cut but 
unset, were valued at $45.4 million; other 
precious and semiprecious stones, not set or 
cut, $21.0 million; synthetic gem stones and 
materials for jewelry, cut, $5.8 million; 
pearls, natural, cultured, and imitation, not 
strung or set, $1.8 million; and other, $369.4 
million. Reexports of all gem materials 
other than diamond increased 12% to $61.7 
million. Reexport categories were synthetic 
gem stones and materials for jewelry, cut, 
$0.6 million; precious and semiprecious 
stones, cut but not set, $40.1 million; and 
other precious and semiprecious stones, nat
ural, not cut or set, $1.31 million. 

The customs value of U.S. imports of 
rough and polished natural diamond, ex
cluding industrial diamond, was down 
slightly to about $3.4 billion. Total imports 
of polished diamond came principally from 
Israel, 32%; Belgium, 28%; and India, 21%. 

They were valued at $3.0 billion, essentially 
unchanged from those of 1986. Imports of 
diamond greater than 0.5 carat came mostly 
from Israel, 38%; Belgium, 36%; and Swit
zerland, 8%. They decreased 15% in value 
to $1.1 billion. Imports in the less-than-0.5-
carat category came mostly from India, 
35%; Israel, 32%; and Belgium, 24%. The 
value increased 6% to $1.9 billion. The 
imports of rough diamonds increased 5% in 
caratage and decreased slightly in value. 
The Republic of South Africa accounted for 
only 7% of the value of the imports, down 
from 52% in 1986. However, the average 
carat value of imports from the Republic of 
South Africa increased from $499 to $7 58. 

The total customs value of imported em
erald decreased 8% to $141.6 million. The 
total value of ruby imports decreased 29% 
to $59.4 million, and sapphire imports 
decreased 22% io $74.0 million. Average 
carat values increased 24% for emerald to 
$68, 14%· for ruby to $25, and 27% for 
sapphire to $28. 

Table 3.-U.S. exports and reexports of diamond (exclusive of industrial diamond), 
by country 

Country 

Exports: 

Quantity 
(carat 

weight) 

1986 

Value1 

(millions) 
Quantity 

(carat 
weight) 

1987 

Value1 

(millions) 

Belgium-Luxembourg _____ '- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 205,565 $122.9 $108.9 162,009 Canada_______________________________ 19,176 17.8 13.7 24,943 
France------------------------------- 3,148 4.3 6.9 1,943 
Germany, Federal Republic of_________________ 2,286 4.0 3.1 3,842 
HongKong _____ _:_______________________ 67,393 148.2 97.1 100,365 
IsraeL_______________________________ 156,819 110.8 87.2 172,634 
Japan________________________________ 48,266 144.1 93.6 62,404 
Singapore----------------------------- 5,810 7.0 7.5 5,686 
Switzerland---------------------------- 19,318 76.3 85.4 30,161 
Thailand______________________________ 16,958 9.3 6.4 14,028 
United Kingdom--------------~---------- 6,405 8.2 7.8 4,151 
Oili~------------------------------------~9~,9~1~5------~~----~~------7~.5 8.0 5,221 

Tom! -----------------------------=====5=61=,0=5=9=======================6=00==.4 525.6 587,387 

Reexports:• 
Belgium-Luxembourg _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 806,945 101.1 89.5 1,184,952 
Canada_______________________________ 6,516 .8 .5 5,424 
China________________________________ 10,392 .1 .6 2,062 
Germany, Federal Republic of_________________ 39,479 2.6 2.7 24,840 
HongKong ---------------------------- 59,969 27.2 20.3 82,491 
lndia -------------------------------- 127,221 2.9 3.3 84,893 
IsraeL_______________________________ 210,333 70.3 59.2 199,579 
Japan_-------------------------------- 105,827 7.2 8.8 95,919 
Netherlands____________________________ 68,079 3.2 5.1 47,313 
Switzerland---------------------------- 30,797 57.7 35.1 39,765 
United Kingdom------------------------- 398,044 18.4 27.6 101,300 
Oth~------------------------------------~1~02,~3~4~8------~~--~~~----~16~.2 9.4 74,333 

Total ________ ----------------- _ _ _ _ 1,965,950 307.7 262.1 1,942,871 

1Customs value. 
2Artificially inflated in 1986 by auction of approximately 1 million carats of U.S. Government stockpile industrial 

diamond stones with subsequent reexports as gem stones to Belgium-Luxembourg and lndia 

Source: Bureau of the Census. 
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Table 4.-U.S. imports for consumption of diamond, by kind, weight, and country 

Kind, range, and country of origin 

Rough or uncut, natural:2 

Quantity 
(carat 

weight) 

Belgium-Luxembourg______________________ 418,782 
BraziL ______ --------- __ ----__________ 29,444 
CapeVerde ---------------------------- 940 
Guyana_ _________ -----------------____ 2,122 

1986 

Value1 

(millions) 

$73.8 
3.4 
1.0 

.3 

Quantity 
(carat 

weight) 

323,742 
44,287 

1987 

Value1 

(millions) 

$82.0 
5.4 

IsraeL_______________________________ 45,240 7.3 12.2 28,029 
Netherlands____________________________ 7,318 2.9 3.7 2,930 
South Africa, Republic of____________________ 452,973 28.7 225.9 37,870 
Switzerland _____ ---------______________ 22,629 12.6 8.1 5,185 
United Kingdom _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 135,099 208.3 66.0 797,759 
Venezuela_____________________________ 37,096 .7 1.0 7,901 
Other------------------------------------~15~5~,6~18~------~----~~~------~72~.1 39.7 121,657 

Total __________ ~ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 1,307,261 420.0 

===================== 435.1 1,369,360 

Cut but unset, not over 0.5 carat: 
471.9 1,307,990 Belgium-Luxembourg______________________ 1,540,601 468.2 

7.5 33,352 BraziL_______________________________ 23,013 8.7 
4.0 21,750 Canada_______________________________ 30,485 8.8 

25.0 241,251 HongKong ---------------------------- 131,717 41.8 
629.0 3,198,504 India-------------------------------- 2,886,722 670.8 
542.7 1,511,724 IsraeL_______________________________ 1,555,742 629.8 

Malaysia______________________________ 2,151 .7 
11.0 51,959 Netherlands____________________________ 28,296 13.6 
19.1 14,461 South Africa, Republic of____________________ 139,692 11.8 
28.7 73,268 Switzerland _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 75,629 40.3 
17.9 18,321 United Kingdom------------------------- 36,714 15.8 
21.9 144,708 Other ______________________________________ 17_2~,8_7_3 ________________ ~---------33 __ .3 

1,779.4 6,617,288 Total -----------------------------===6=,6=2=3,=63=5========================1=,9=42==.9 

Cut but unset, over 0.5 carat: 
371.1 384,789 Belgium-Luxembourg _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 412,645 380.1 
45.4 12,361 HongKong ---------------------------- 34,236 21.3 
13.2 110,019 India-------------------------------- 50,098 28.0 

429.0 468,132 IsraeL_______________________________ 529,226 406.1 
23.8 8,403 Netherlands____________________________ 24,673 11.6 
73.7 27,654 South Africa, Republic of____________________ 65,180 41.3 

169.6 37,583 Switzerland---------------------------- 48,898 81.7 
63.8 29,155 United Kingdom------------------------- 35,303 42.6 
55.9 56,345 Other ______________________________________ 6_0~,8_7_1 ________________ ~~-------47~.5 

1,245.5 1,134,441 Total ----------------------------- 1,261,130 1,060.2 

1Customs value. 
21ncludes some natural advanced diamond. 

Table 5.-U.S. imports for consumption of natural precious and semiprecious gem stones, 
other than diamond, by kind and country 

1986 1987 
Kind and country Quantity Value' Quantity Value' 

(carats) (millions) (carata) (millions) 

Emerald: 
Argentina ______________ --------------- 437 (2) 

16,262 $3.1 30,190 $3.9 
144,899 6.4 112,194 7.0 
199,935 52.3 195,403 44.6 
10,674 3.0 8,401 1.9 
60,471 3.2 38,034 3.9 

187,525 12.0 170,853 15.2 
1,267,481 14.5 1,231,033 17.0 

59,724 14.1 60,942 19.4 
3,816 .8 5,637 .6 

37,795 1.8 5 (2) 
448,580 27.4 58,789 18.3 

Belgium-Luxembourg _________ --------- ___ _ 
BraziL ______________________________ _ 
Colombia _____________________________ _ 
France ______________ ---- ___ ----------
Germany, Federal Republic of ________________ _ 
Hong Kong ______________________ ------
India _______________________________ _ 
Israel _______________________________ _ 
Japan _______________________________ _ 
South Africa, Republic of ___________________ _ 
Switzerland ___________________________ _ 

5,056 .3 3,697 (") 
138,284 2.6 104,058 3.0 
20,461 6.1 7,652 2.2 

155,735 4.8 48,032 4.6 

TWwan ______________________________ _ 
Thailand _____________________________ _ 
United Kingdom ________________________ _ 
Other _______________________________ _ 

------~--------------~-----------
2,757,135 152.4 2,074,920 141.6 Total ___________________________ ================================= 

See footnotes at end of table. 
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Table 5.-U.S. imports for consumption of natural precious and semiprecious gem stones, 
other than diamond, by kind and country -Continued 

1986 1987 
Kind and country Quantity V alue1 

(carats) (millions) 
Quantity V alue1 

(carats) (millions) 

Total _____ -·- ___________________ _ 

===================== Other: 
Rough, uncut: 

Australia___________________________ .6 .8 
BraziL____________________________ 15.9 20.7 
Colombia--------------------------- 7.5 5.5 

~it~========================== NA 
1:! NA ~:i SouthAfrica,Republicof ----------------- .7 .3 

Switzerland ------------------------- .4 .1 
UnitedKingdom ---------------------- .4 ~) 
Zambia---------------------------- .7 .1 
Oth~-----------------------------~----------------3_.0 ________________ ~3_.8 

T~---------------------------=======N=A========31=.2=======N=A========34==.1 
Cut, set and unset: 

Australia___________________________ 4.6 6.1 
Brazil_____________________________ 11.0 17.2 
Canada---------------------------- .8 .6 
China----------------------------- 5.1 2.7 
Germany,FederalRepublicof -------------- 11.4 13.7 
HongKong__________________________ 29.3 28.7 
India ----------------------------- NA 4.8 NA 5.7 

~:.'::;!Wid-========================= 16k~ 2~:g 
Taiwan---------------------------- 12.1 11.1 
Thailand--------------------------- 6.1 11.7 
UnitedKingdom ---------------------- 2.5 1.0 
Oth~-------------------------------------------~1~9~.3--------------~2=1~.2 

TotaL__________________________ NA 271.8 NA 251.5 

NA Not available. 
'Customs value. 
2Less than 1/10 unit. 

Source: Bureau of the Census. 
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Table 6.-Value of U.S. imports of 
synthetic and imitation gem stones, 

including pearls, by country 
(Million dollars') 

Country 

Synthetic, cut but unset: 
Austria----------------
France ________________ _ 
Germany, Federal Republic oL __ 
Japan-----------------
Korea, Republic oL ________ _ 
Switzerland _____________ _ 

1986 

0.5 
.9 

6.4 
9.0 
2.8 
1.5 

1987 

1.3 
.8 

9.2 
1.8 

11.6 
4.6 

1.0 5.0 Other ------------------~------'-
Tom! ______________ _ 

Imitation: 
Austria----------------
Czechoslovakia ___________ _ 
Germany, Federal Republic oL __ 
Japan----'--~---------

22.1 34.3 
==== 

34.4 50.7 
2.0 2.1 

12.0 7.1 
7.2 3.7 
7.0 8.0 Other ----------------------'---'----'.:.;. 

Tom! __ ~------------ 62.6 71.6 

1Customs value. 

Source: Bureau of the Census. 
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Table 7.-U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 

1986 1987 
Stones 

Quantity Value1 Quantity Value' 

Diamonds: 
Rough or uncut2 _____________________________ _ 
Cut but unset_ ______________________________ _ 

1,307 $435,029 1,369 $420,004 
7,885 3,024,902 7,752 3,003,090 

Emeralds: Cut but unset----------------------'--- __ 2,757 152,396 2,075 141,575 
Coral: Cut but unset, and cameos suimble for use in jewelry _____ _ 
Rubies and sapphires: Cut but unset ___________________ _ 

NA 2,291 NA 3,060 
8,230 178,655 5,004 133,396 

Marcasites ___ ------------------- --·--------- __ NA 139 NA 766 
Pearls: 

Natural _______________ -------------------- NA 3,406 NA 3,879 
Cultured _______________ ---------------- _ -- NA 190,497 NA 151,854 
Imimtion _________________________________ _ NA 9,655 NA 6,259 

Other precious and semiprecious stones: 
Rough, uncut__---- _____ ------------ ________ _ 
Cut, set and unset---------- __________________ _ 

NA 30,589 NA 34,079 
NA 65,392 NA 78,215 

Other _______ ------------------------ ____ _ NA 8,102 NA 13,716 
Synthetic: 

Cut but unset3 ___________________________ _ 63,532 22,074 82,697 30,958 
Other _________________________________ _ NA 2,586 NA 3,358 

Imitation gem stones _____________________ _ ...:.. ____ -------.:.---------'--NA 52,939 NA 65,311 

Tom! ---------------- ______________ _ XX 4,178,652 XX 4,089,520 

NA Not available. XX Not applicable. 
1Customs value. 
2Includes 19,243 carats valued at $675,326 in 1986. 
3Quantity in thousands of stones. 

Source: Bureau of the Census. 

WORLD REVIEW 

De Beers Consolidated Mines Ltd.'s sales 
of uncut diamonds through the Central 
Selling Organization in 1987 were reported 
to be a record $3.07 billion compared with 
$2.56 billion in 1986, an increase of approx
imately 20%. Sales of colored gem stones 
also remained very strong. 

Emerald was mined in Australia, Brazil, 
Colombia, Mozambique, Pakistan, the Re
public of South Africa, the U.S.S.R., Zam
bia, and Zimbabwe. Sapphire was produced 
in Australia, Colombia, Kenya, Malawi, 
Nigeria, Sri Lanka, Tanzania, Thailand, 
and the United States. Aquamarine was 
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produced in Mghanistan, Brazil, China, In
dia, Nigeria, Pakistan, the Republic of 
South Africa, Tanzania, the United States, 
and Zambia. Ruby was produced in Af
ghanistan, Burma, India, Kenya, Sri Lanka, 
Tanzania, Thailand, and the United States. 

Angola.-Sociedade Portugesa de Em
preendimentas and Endeama (SPE), a Por
tuguese company, signed a 2-year agree
ment with the Angolan state mining compa
ny to mine and appraise diamonds. SPE 
will also assist in diamond exploration and 
training Angolan personnel.• Visitors to 
Angola reported that Cuban soldiers sta
tioned there were becoming good sources for 
Angolan rough diamonds. Angolan diamond 
production continued to suffer because of 
the civil war. 

Australia.-Argyle Diamond Mines Joint 
Venture completed the second year of pro
duction from the AK-1lamproite pipe. Pro
duction of 30.3 million carats exceeded the 
planned production of 25 million carats. 
Argyle Diamond Sales Ltd. launched a ma
jor sales campaign in October 1987 directed 
at significantly increasing the international 
market for "cognac" or "champagne" col
ored diamonds. The terms are used to help 
market the brown-colored gem diamonds 
Argyle produces each year.• Additionally, 
Argyle formed a direct relationship with 
the India diamond-cutting trade to upgrade 
its diamond cutting technology to reduce 
the amount of Argyle near-gem material 
that is reclassified as industrial because of 
cutting difficulties.• 

Freeport Bow River Properties Inc., the 
operating company of the Freeport-MeMo
Ran Australia Ltd. and Gem Exploration 
and Minerals Ltd. joint venture, started 
construction of the Bow River alluvial dia
mond project. The project will process 4,000 
metric tons per day of gravel. Diamond 
output is expected to exceed 600,000 carats 
per year. The diamond production is fore
cast to be 18% to 25% gem quality, 65% to 
72% near-gem quality, and 8% to 10% bort. 
Also, Freeport-McMoRan Australia made 
an encouraging diamond discovery while 
drilling its project at Orraroo in South 
Australia. Work continued on the joint 
venture diamond project between Freeport
McMoRan Australia and Swan Resources at 
Springfield Basin in New South Wales. 

Carr Boyd Minerals Ltd., in partnership 
with the De Beers subsidiary Stockdale 
Prospecting Ltd., and Afro-West Mining 
and Gem Exploration and Minerals Ltd. are 
continuing separate diamond exploration 
projects in various Australian locations. 

Capricorn Resources Australian NL initiat
ed offshore diamond prospecting 150 kilo
meters northwest of Wyndham on the 
northern coast of Western Australia. Ash
ton Mining Ltd. continued the management 
of two ongoing diamond exploration ven
tures. Gem Exploration completed a bulk
sampling program on a diamond prospect 
near the Kununurra District of East Kim
berley and investigated magnetic anomalies 
in West Kimberley. The results were not 
announced. Auridian Consolidated NL con
tinued its diamond exploration activities in 
North Shaw, Halls Creek, Pilbara, Mount 
Behn, Van Emmereck, Mount Barnett, and 
Pentagon areas. 

Production of sapphire in 1987 ·was esti
mated to be $18 million and represented 
about 75% of the rough sapphire imported 
into Thailand, the world's leading sapphire 
processing and marketing country. The opal 
production in 1987 was estimated to be $58 
million and represented about 85% of the 
world production of natural opal.• The 
South Sea cultured pearl production was 
estimated at $20 million. Australia pro
duces about 25% of all South Sea pearls; 
however, the production represents approx
imately 80% of the high-quality goods.• 

Botswana.-Debswana, the Botswana 
diamond mining company that is a 50-50 
joint venture between De Beers and the 
Government of Botswana, sold its signifi
cant diamond stockpile to De Beers. The 
stockpile was estimated to contain a high 
proportion of large, high-quality gem mate
rial. The purchase was paid for with a 
combination of cash and newly issued De 
Beers company shares. The Government of 
Botswana now owns 2.6% of De Beers and 
the right to appoint two members to the 
Board of Directors of De Beers and De 
Beers' Diamond Trading Co.' Botswana pro
duced a record high 13.2 million carats in 
1987; approximately 71% were gem quality. 

BraziL-Mining and production started 
on a diamond-rich kimberlite pipe in the 
State of Mato Grosso, approximately 20 
kilometers from Julina. This is the first 
production from a kimberlite pipe in Brazil. 
All production to date was from secondary 
alluvial sources. 

The new alexandrite deposit mine discov
ered in early 1987 near Italira in Gerau 
Mines was temporarily closed late in the 
year by the Government. The location pro
duced a large quantity of fine gem-quality 
alexandrite and promises to be prolific for 
the next several years. • 



Country 
Gem2 

1983 

Indus
trial 

Table 8.-Diamond (natural): World production, by country' 
(Thousand carats) 

Total Gem2 

1984 

Indus
trial Total Gem2 

1985 

Indus
trial Total Gem2 

1986P 

Indus
trial Total Gem2 

1987. 

Indus
trial Total 

Angola _ _ _ _ _ _ _ _ _ _ _ _ _ _ 775 259 1,034 652 250 902 464 250 714 240 10 •250 180 10 190 
Australia_____________ 3,720 2,480 6,200 3,415 2,277 5,692 4,242 2,828 7,070 13,145 16,066 29,211 313,650 3 16,683 330,333 
Botswana _ _ _ _ _ _ _ _ _ _ _ _ 4,829 5,902 10,731 5,810 7,104 12,914 6,318 6,317 12,635 9,610 3,500 13,110 39,367 33,840 3 13,207 
BraziL______________ 90 450 530 200 550 750 233 217 450 310 315 625 320 325 645 
Central African Republic _ _ _ 230 65 295 236 101 337 190 87 277 259 99 358 245 105 350 
China• _ _ _ _ _ _ _ _ _ _ _ _ _ _ 200 800 1,000 200 800 1,000 200 800 1,000 200 800 1,000 200 800 1,000 
Ghana-------------- 34 306 340 35 311 346 60 572 632 50 510 560 60 540 600 
Guinea______________ 23 17 •40 44 3 47 123 9 132 190 14 204 3163 312 3175 
Guyana• ------------- 5 5 10 6 8 14 4 7 11 3 6 39 4 7 11 
India _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 12 2 14 13 2 15 14 2 16 13 2 15 13 2 15 
Indonesia• ____________ 5 22 27 5 22 27 5 22 27 5 22 27 5 25 30 
Ivory Coast• 4 _ _ _ _ _ _ _ _ _ _ NA NA NA r20 r5 r25 r15 r5 rzo r10 •4 •14 15 5 20 
Liberia _ _ _ _ _ _ _ _ _ _ _ _ _ _ 132 198 330 108 132 240 66 72 138 63 189 252 60 190 250 
Namibia _ _ _ _ _ _ _ _ _ _ _ _ _ 915 48 963 884 46 9.30 865 45 910 r970 40 1,010 980 40 31,020 
Sierra Leone___________ 242 103 345 240 105 345 243 106 349 215 100 315 200 100 300 

South Africa, Republic of: 
Finsch Mine_ ______ -- 1,765 3,278 5,043 1,714 3,184 4,898 1,770 3,184 4,954 1,821 3,208 5,029 1,455 2,701 34,156 
Premier Mine________ 800 1,844 2,644 765 1,785 2,550 820 1,864 2,684 882 1,977 2,859 772 1,713 32,485 
Other De Beers' 

properties5 _ _ _ _ _ _ _ _ 1,400 569 1,969 1,452 593 2,045 1,500 569 2,069 1,428 529 1,957 1,427 546 3 1,973 
Other______ _ _ _ _ _ _ _ 589 66 655 585 65 650 460 35 495 342 41 383 409 30 439 

TotaL _________ _ 
Swaziland 
Tanzania ____________ _ 
u.s.s.&.• ____________ _ 
Venezuela 
Zaire 

TotaL _________ _ 

4,554 5,757 10,311 4,516 5,627 10,143 4,550 5,652 10,202 4,473 5,755 10,228 4,063 4,990 39,053 
7 10 17 9 12 21 17 23 •4o 17 23 40 

183 78 261 193 84 277 165 71 236 133 57 190 133 57 190 
3,700 7,000 10,700 4,300 6,400 10,700 4,400 6,400 10,800 4,400 6,400 10,800 4,900 7,100 12,000 

45 234 279 40 232 272 35 180 215 45 189 234 50 200 250 
3,355 8,627 11,982 5,169 13,290 18,459 4,032 16,127 20,159 4,661 18,643 23,304 4,670 18,680 23,350 

23,039 32,353 55,392 r26,093 . r37,359 r63,452 26,233 39,781 66,014 39,012 52,744 91,756 39,295 53,734 93,029 

•Estimated. PPreliminary. rRevised. NA Not available. 
'Table includes data available through June 3, 1988. Total diamond output (gem plus industrial) for each country is actually reported except where indicated by a footnote to be estimated; 

In contrast, the detailed separate production data for gem and industrial diamond are Bureau of Mines estimates in the case of every country except Australia (1983-87), Botswana (1987), 
Central African Republic (1983-86), Guinea (1984-87), and Liberia (1984-86), for which source publications give details on grade as well as totals. The estimated distribution of total output 
between gem and industrial diamond is conjectural, and for most countries, is based on the best available data at time.of publication. 

"'ncludes near-gem and cheap-gem qualities. 
3Reported figure. 
4Estimates based on reported exports; excludes smuggled diamonds. 
50ther De Beers Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, and the Namaqualand Mines. 

~ 

! 
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Canada.-Dia Met Minerals of Vancou
ver continued to negotiate the financing for 
drilling the Jack kimberlite pipe in British 
Columbia. The pipe, located 55 kilometers 
north of Golden, British Columbia, contains 
minute gem-quality diamonds. Additional 
pipes in the area were sampled during the 
summer months. Information from the sum
mer program is not available at this time. 

Central African Republic.-African Star 
Mining Co., a subsidiary of the U.S. firm 
O'Hair Mining and Drilling Co., established 
the first large-scale mechanized diamond 
mining operation in the Central African 
Republic. Two mines and associated wash
ing plants with an initial production rate of 
2,500 cubic meters per day were under 
construction with production scheduled to 
begin in early 1988. The firm planned to 
increase production to 5,000 cubic meters 
per day in 60 to 90 days after startup. The 
estimated average grade of the project re
serves is 0.4 carat per cubic meter that 
grade 95% gem quality. Annual production 
is forecast to be approximately 670,000 car
ats per year. The planned production of the 
two operations is 200% of the current total 
production of the Central African Republic. 

China.-Boarara Mining Ltd. of Aus
tralia entered into an agreement with 
Southolme Ltd. of Hong Kong to explore 
and develop diamond projects in Hunan 
Province in China. Diamonds are found 
along the 1,000-kilometer length of the 
Yuan Jiang River terraces and channels, 
which are often 20 to 30 meters deep and up 
to 300 to 400 meters wide. The terraces have 
been mined for years by local farmers. A 
source pipe for the diamonds has not been 
found. 

The Yuan Jiang River Alluvial Project, a 
joint venture between City Resources (Asia) 
Ltd. (a subsidiary of the Australian compa
ny City Resource Ltd.), China Hunan Inter
national Development Corp., and China Ge
ology Import and Export Group, was formed 
to explore for and produce diamonds and 
gold on the lower reaches of the Yuan Jiang 
River. City Resources will supervise and 
control the work and the Chinese partners 
will furnish the labor force. The project 
area is approximately 120 square kilome
ters. 

China produced diamonds, aquamarine, 
quartz crystal, citrine, turquoise, peridot, 
sapphire, jet, pearls, and jade. 

Guinea.-Diamond production at Badge 
Oil's Aredor project decreased. The dia
monds from Aredor are noted for their size 

and quality with an average price of $284 
per carat in 1987. The stones average 0.82 
carat; however, an average of 55 gems over 
10 carats and 10 stones over 15 carats was 
recovered each month. During 1987, a 100.2-
carat stone was sold for $1.6 million, and a 
143-carat stone was sold for $3.9 million. 
Production costs have been lowered from 
$260 per carat in 1984 to about $90 per carat 
in 1987.• 

India.-Orissa Mining Corp. discovered a 
large deposit of high-quality ruby in Orissa 
State. The deposit in the Jilligdhar area of 
the Kalahandi District has made the compa
ny one of the largest producers of gem 
stones in the country. The smaller fine
quality stones sell wholesale at about $1,000 
per carat. The lower quality stones suitable 
for cabochons sell for a few hundred dollars 
per carat once they are cut. The Govern
ment-owned Mineral Development Corp. 
announced the discovery of a major new 
diamond deposit in Chittaurgarh Province. 
Early reports indicate that the deposit may 
be more productive than any area currently 
being mined. 

Indonesia.-Acorn Securities Ltd. contin
ued negotiations with the Government of 
Indonesia for a long-term production agree
ment for the South East Kalimantan dia
mond project. The first parcel of diamonds 
from the project, 1,032 carats, was evalu
ated at an average value of $170 per carat. 
The parcel of 6,342 stones was 97% gem 
quality. Acorn has a reserve base of 16 
million cubic meters with an average grade 
of 0.2 carat of diamond, 80 milligrams of 
gold, and 20 milligrams of platinum per 
cubic meter. 

Pakistan.-Production from a new emer
ald deposit in Gujjar Kallay in the Swat 
District resulted in an increase in the aver
age monthly production from 350 carats to 
4,000 carats. The stones are of very good 
quality. Pakistan continued to produce 
high-quality pink topaz, other gem topaz, 
and tourmaline. 

Sierra Leone.-Diamond Corp., a subsid
iary of De Beers, negotiated with the Gov
ernment of Sierra Leone regarding a $3 
million loan to rehabilitate the mining 
equipment for the National Diamond Min
ing Co.'s operations at Yengema.'" Oliver 
Resources PLC, through its Sierra Leone 
subsidiary, was granted exclusive gold and 
diamond licenses on about 78 square kilo
meters of alluvial deposits along tributaries 
of the Pampana River. 

South Africa, Republic of.-Thirteen ad-
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ditional marine diamond concessions were 
allocated off of the South African west 
coast. Fourteen companies or individuals 
are working the concessions that were 
issued in 1983 and 1984. The 1987 marine 
diamond production was estimated at 

55,000 carats. De Beers began reactivation 
of the Koffiefontein Mine in the Orange 
Free State. The Mine, idle since 1982, is 
expected to be back in production in early 
1988. 

TECHNOLOGY 

Shalev Computerized Systems Ltd. in Ra
mat Hasharon, Israel spent $2 million de
veloping Robo Gem, a robot that automati
cally calculates the best possible shape and 
optimum yield of virtually all rough gems 
except diamond. The robot is more exact 
than human cutters, increases yields from 
rough stones an average of 10%, and re
duces the cost of cutting by up to 70%." 

Zui Yehuda of Israel developed a method 
for treating diamonds that reportedly im
proves the clarity of fractured diamonds 
dramatically. In most diamonds the treat
ment can easily be identified with a lOX 
Ioupe. Many of the treated stones showed a 
yellow concentration of color along frac
tures. All of the treated stones displayed a 
distinct rainbow of color when viewed along 
the thin side of the fracture. 12 

Enhancement of all types of gem materi
als through chemical and physical means 
has become much more commonplace and 
has included a wider variety of gem materi
als in the past few years. Irradiation by the 
electromagnetic spectrum (X-rays, gamma 
rays, etc.) and by energetic particles (neu
trons, electrons, alphas, etc.) is being used 
to enhance or change the color of diamonds, 
topaz, tourmaline, quartz, beryl, sapphire, 
zircon, scapolite, and pearls. Blue topaz is 
normally irradiated, but this does not imply 
that all of these gem materials are regular
ly irradiated.13 

A number of gem materials can be en
hanced by chemical treatment or impregna
tions. The treatment may alter the bulk of 
the gem material or only penetrate the 
surface. This includes bleaching, oiling, 
waxing, plastic impregnations, color im
pregnations, and dying. The treatments 
that alter only the surface of the gem 
material include surface coatings of various 
types, interference filters, foil backings, sur
face decoration, and inscribing. Chemical 

treatment is more widespread than the 
common dying of quartz, treatment of tur
quoise, and oiling of emeralds. Chemical 
treatment and impregnations have been 
used to enhance chalcedony, coral, ivory, 
pearl, tiger's eye, emerald, lapis lazuli, opal, 
ruby, sapphire, turquoise, beryl, quartz, 
jade, diamond, and amber." 

The oldest and most common method of 
gem material enhancement is heat treating. 
Heat treatment of gem materials was used 
in Greece and Rome well before the Chris
tian Era. Heat treatment can cause color 
change, structural change, and improve 
clarity. In the past, heat treatment was 
common for quartz and gem corundum. 
Today, materials that are heat treated to 
enhance their appearance include sapphire, 
topaz, beryl, tourmaline, quartz, zircon, am
ber, diamond, and zoisite.15 

Testing can determine if certain types of 
gem materials have been treated. However, 
not all types of treatments for all types of 
gem materials can be detected. 

'Physical scientist. Branch oflndustrial Minerals. 
2Industrial Minerals (London). Company News. No. 240, 

Sept. 1987, p. 101. 
Jewelers' Circular-Keystone. Brown is Beautiful and 

Saleable. V. 158, No.7, July 1987, p. 303. 
4---. V. 157, No.5, May 1987, p. G. 
5 Australian Bureau of Mineral Resources. Australian 

Mineral Industry Annual Review. Preliminary Summary 
1987. Gemstones, Feb. 1988. 

6Jewelers' Circular-Keystone. South Sea Pearls. V. 158, 
No.7, July 1987, p. 308. 

71ndustrial Minerals (London). World of Minerals. No. 
239, Aug. 1987, p. 9. 

8Gems and Gemology. Gem News. V. 23, No. 4, winter 
1987. 

9Ellis, R. Aredor Makes the Grade. Min. Mag., Sept. 
1987, pp. 206-213. 

10Mining Journal (London). Development. V. 309, No. 
7931, Aug. 21, 1987, p. 141. 

"Business Week. Developments To Watch. No. 2998, 
Ma~ 1987, p. 141. 

1 Rapaport Diamond Report. Diamond Treatment Alert. 
No. 220, Dec. 4, 1987, p. 8. 

13Nassau, K. Gemstone Enhancement. Buttersworth, 
1984, pp. 46-60. 

14Pages 61-78 of work cited in footnote 12. 
15Pages 25-44 of work cited in footnote 12. 
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P roduction value of natural 
gem materials in the United 
States during 1988 increased 
about 103% to $43.5 million. 

The materials produced included fa
ceting rough, lapidary rough, carving 
material, specimen material, natural 
and cultured freshwater pearls, mother 
of pearl, and coral. 

The combined production value of 
synthetic and simulant gem materials 
was reported to be $16.3 million, about 
a 70Jo increase over that of 1987. Syn
thetic gems are manmade and have the 
same optical, physical, and chemical 
properties and the same appearance as 
the natural gem that they represent. 
Synthetic gem materials produced in 
the United States include alexandrite, 
coral, diamond, emerald, garnet, lapis 
lazuli, quartz, ruby, sapphire, spinel, 
and turquoise. Simulants are manmade 
gem materials that have an appearance 
similar to that of a natural gem mate
rial but have different optical, physical, 
and chemical properties. The gem sim
ulants produced in the United States 
include coral, cubic zirconia, lapis la
zuli, malachite, and turquoise. Addi
tionally, certain colors of synthetic sap
phire and spinel, used to represent 
other gem stones, would be classed as 
simulants. Cubic zirconia is the major 
simulant and is produced in both col
ored and colorless varieties. 

The gem materials were sold to 
wholesale and retail outlets, in gem and 
mineral shops, at gem and mineral 
shows, to cutting factories, and to jew
elry manufacturers. 

DOMESTIC DATA 
COVERAGE 

Estimates of U.S. production were 
developed by the Bureau of Mines from 
the "Gems and Gem Stones Survey," a 
voluntary survey of U.S. operations, 
and from Bureau estimates of unre
ported production. Of the approxi
mately 300 operations to which a sur-
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vey request was sent, 82% responded, 
accounting for about 95% of the total 
production, 920Jo of the natural pro
duction, and 100% of the synthetic and 
simulant production. 

The 300 operations surveyed in 1988 
were an increase of about 14% com
pared with the number of operations 
surveyed in 1987. The response rate was 
essentially unchanged. Production by 
nonresponding operations, by profes
sional collectors, and by amateur or 
hobbyist collectors was estimated by 
the Bureau. These estimates were based 
on information from published data, 
conversations with gem and mineral 
dealers, analyses of gem and mineral 
shows and sales statistics, and from 
information informally supplied by 
collectors. In the formal voluntary sur
vey and the informal surveys, the Bu
reau is totally dependent upon the co
operation of the producers, brokers, 
dealers, and collectors. Individuals and 
companies have been very cooperative 
and forthcoming with information. 
The Bureau is very appreciative of this 
cooperation. 

DOMESTIC PRODUCTION 

Each of the 50 States produced at 
least $1,000 worth of gem materials. 
Ten States accounted for 95% of the 
total value of natural gem material 
produced. The States, in order of de
clining value of production, with their 
1987 standing shown in parenthesis, 
were Tennessee (1), California (2), Ar
izona (3), Arkansas (4), Montana (5), 
Oregon (10), North Carolina (7), Idaho 
(8), Missouri (9), and Utah (19). Cer
tain States were known for the produc
tion of a single gem material, i.e., 
Tennessee for freshwater pearls and 
Arkansas for quartz, whereas other 
States produced a wide variety of gem 
materials. Arizona is best known for 
the widest variety of gem materials. 
Production included agate, amethyst, 
antlerite, azurite, chrysocolla, fire ag-

ate, garnets, jade, malachite, onyx, 
peridot, petrified wood, precious opal, 
shattuchite, smithsonite, and tur
quoise. California, Idaho, Montana, 
and North Carolina also produced a 
wide variety of gem materials. North 
Carolina was the only State to have 
produced all four of the major gems: 
diamond, emerald, ruby, and sapphire. 

The average production value of nat
ural gem materials for the past 10 years 
was $12.5 million per year, with a high 
of $43.5 million in 1988 and a low of 
$6.9 million in 1980. The value of 
production for the past 10 years must 
be separated into two trends. The first 
trend was the period between 1979 and 
1985, during which time approximately 
24 producers were surveyed. Produc
tion averaged $7.5 million per year and 
was generally level. The second trend, 
1986 to the present, production aver
aged $24.2 million and was the result of 
an increase of 1,150% in the number of 
producers surveyed. 

The reported production value of 
synthetic and simulant gem materials 
was $16.3 million in 1988. The reported 
value of production increased 7%, 
however, the quantity of materials pro
duced was significantly greater. A shift 
in the types of materials produced, 
primarily a change from colored cubic 
zirconia to colorless cubic zirconia, re
sulted in the production of lower value 
material. Thirteen firms, five in Cali
fornia, four in Arizona, and one each 
in Massachusetts, Michigan, New Jer
sey, and Ohio, produced synthetic and 
simulant gem material. The six States, 
in order of declining value of production, 
were Massachusetts, California, New 
Jersey, Michigan, Ohio, and Arizona. 

Dia Em Resources Ltd. and LKA 
International Inc. completed the evalu
ation of their Rist and Ellis Emerald 
Mines at Hiddenite, NC. Using the 
beryllometer designed and built by 
LKA to assist in sorting emeralds from 
waste materials, approximately 3,000 
carats of emerald was recovered. Anal
ysis of all of the data collected indi
cated that the property did not have the 
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degree of commercial viability required 
by LKA to continue to the next phase 
of the project. LKA plans to dispose of 
the property in 1989. It announced 
plans to also sell the two largest emer
ald crystals ever found in the United 
States, the 1,438-carat Stephenson and 
the 1,686.3-carat LKA crystal. 

A 0.25-carat diamond was recovered 
during testing of a bulk ore sample 
from a North Carolina placer gold 
mine. The stone, positively identified 
by a mineralogist, was of industrial 
grade. The diamond was the seventh 
largest found in North Carolina, the 
largest being 4.33 carats. A company 
geologist stated that the find was inter
esting, but would not change the com
pany's approach to the project. 

The Dow Chemical Co. sold its 6-
year-old diamond exploration project 
in the Upper Peninsula of Michigan to 
Crystal Exploration Inc. of Denver, 
CO, a subsidiary of Restech Interna
tional Ltd. of Sydney, Australia. Dow 
discovered seven kimberlite pipes, and 
core drilling yielded a scattering of 
sand-grain-size diamonds. The dia
monds were too few and too small for 
commercial production. A Dow spokes
person stated that more exploration 
and mining expertise was needed and 
that Dow was not a hard-rock mining 
company. Dow retained an option to 
take part in the exploration and devel
opment and to share in any profits. 

Amselco Exploration Inc., a subsid
iary of British Petroleum Co. of Can
ada, and Exmin Corp., a subsidiary of 
the Belgian company Sibeka (Societe 
d'Entreprises et d'Investissements S.A.), 
continued exploration for diamonds on 
leased lands in Michigan and Wisconsin. 
Exmin continued diamond exploration 
efforts in Minnesota. 

Three firms continued their diamond 
exploration project in the State Line 
District on the Colorado-Wyoming 
border. 

The Diamond Mining Task Force, 
appointed in 1986 by the Arkansas 
Governor to assist the State Parks, Rec
reation, and Travel Commission in de-
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termining if commercial diamond min
ing would be allowed at the Crater of 
Diamonds State Park, recommended 
preliminary tests of the Park to deter
mine the size of the reserve. Whether 
the area will be tested is up to the State 
Parks, Recreation, and Travel Commis
sion. The recommended tests included 
drilling 10 angled core holes, about 2.5 
inches in diameter and 850 feet long. 
The recommendations set a $350,000 
price tag on the testing and stated that 
funding should come from private 
sources. Sunshine Mining Co., which 
started a joint venture called Arkansas 
Diamond Development Co., proposed 
to conduct an estimated $3 million in 
geological testing without any written 
guarantee that they will receive a com
mercial contract to mine diamonds. At 
yearend, studies were under way and no 
decisions had been made concerning 

. the mining project. 
Recent mining on private land at 

Opal Butte in Morrow County, OR, 
approximately 35 miles south of Hepp
ner, produced a wide variety of very 
fine-quality opals. The varieties pro
duced included hyalite, rainbow, contra 
luz, hydrophane, crystal opal, fire 
opal, blue opal, and dendritic opal. 
The opal occurs in rhyolite geodes in a 
decomposed perlite. 2 

A number of mines in southern Or
egon started producing gem labordorite 
feldspar in 1988. The material comes in 
a wide range of colors, including yellow 
(the most common), pink, peach, 
salmon, red-orange, red-green, blue
green, and bicolored red and green. 
The best red faceting-grade material 
cuts some of the finest gem feldspar 
available. The mines also produce sun
stone, a feldspar with schiller that is 
caused by millions of microscopic cop
per platelets on the cleavage planes of 
the feldspar. Sunstone is the State gem 
stone of Oregon. 

American Pearl Farms of Tennessee 
completed its second significant har
vest of cultured freshwater pearls. 
American currently has five pearl 
farms under operation and acquired 

additional water acreage for a sixth 
farm to be established during 1989. The 
new farm is planned to be nine times 
larger than the existing farms. 

During December 1988, the largest 
and heaviest faceted gem stone ever cut 
was completed by a U.S. cutter. The 
36,853-carat champagne colored topaz 
was cut from a 46-pound crystal mined 
in Brazil. The stone was cut in a dia
mond shape that was 13.75 inches long, 
6.13 inches thick, and 4. 75 inches wide. 
This was the third consecutive year in 
which record-size gem stones were cut 
in the United States. The unnamed 
stone was displayed for the first time at 
the Thcson Gem and Mineral Show in 
Thcson, AZ. The stone was offered for 
sale at $3 a carat, a total asking price 
of $110,600. 

CONSUMPTION 

Domestic gem materials production 
was consumed in commercial and am
ateur manufacture of jewelry, in gem 
and mineral collections, and in the 
production of objects of art. The value 
of U.S. apparent consumption was es
timated to be a record high $3,703 
million, an increase of about 7o/o. The 
average annual estimated consumption 
for the past 10 years was $2,506 mil
lion, with a high of $3,703 million in 
1988 and a low of $1,238 million in 
1979. The trend of estimated consump
tion for the past 10 years was one of 
continued growth with about 199% 
increase or an annual compounded 
growth rate of about 13%. 

The U.S. estimated apparent con
sumption of diamonds increased about 
25% in quantity and value to 8.3 mil
lion carats and $3 .1 billion, respec
tively. The average annual apparent 
consumption of diamonds for the past 
10 years was 4.6 million carats, with a 
high of 8.3 million carats in 1988 and a 
low of 1.2 million carats in 1981. The 
trend for apparent consumption, quan
tity and value, for the past 10 years was 
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one of significant increase. Apparent 
consumption of diamonds increased 
about 1530Jo in quantity and 2160Jo in 
value over that period. 

The estimated apparent consumption 
of colored stones, led by emerald, ruby, 
and sapphire, was valued at $353.8 mil
lion, an increase of 180Jo. The annual 
average consumption of colored stones 
for the past 7 years was valued at $316.3 
million, with a high of $361.0 million in 
1984 and a low of $252.4 million in 1982. 
The trend for apparent consumption of 
colored stones for the past 7 years was 
one of fluctuating increases and de
creases, but the general tread was one of 
increased consumption. 

'The estimated apparent consump
tion of pearls-natural, cultured, and 
imitations-was $168.9 million, an in
crease of about 5 OJo. This was the first 
increase after 3 years of decreases from 
the 7-year high in 1984. The value was 
about 820Jo greater than the 7-year low 
in 1982, but was about 70Jo less than the 
7-year average of $181.8 million per 
year. 

Estimated apparent consumption of 
synthetic and imitation gem materials 
decreased about 50Jo to $105.9 million. 
Average apparent consumption of syn
thetic and imitation gem materials for 
the past 7 years was $65.2 million, with 
a high of $109.1 million in 1987 and a 
low of $29.9 million in 1979. The trend 
for apparent consumption for the past 
7 years was one of generally strong growth. 
Apparent consumption increased about 
251 OJo over the 7 · years or averaged an 
annual compounded rate of growth of 
about 230Jo a year duiing the period. 

It was estimated by the American 
Diamond Industry Association that 
U.S. jewelers sold 19.8 million pieces of 
diamond jewelry worth a total of $11.3 
billion during 1988. 

PRICES 

The average U.S. wholesale asking 
price of the top 25 grades (D-H color 
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and IF through VS2 clarity) of a 1-carat 
diamond fluctuated between $6,200 
and $7,000 and was $7,000 at yearend. 
The average value per carat of all 
grades, sizes, and types of gem-quality 
diamonds consumed in the United 
States, based on 1988 estimated appar
ent consumption, was $373, unchanged 
from that of 1987. The average value of 
diamonds consumed in the United 
States for the past 10 years, based on the 
estimated annual apparent consumption, 
was $490 per carat, with a high of $1,128 
per carat in 1981 and a low of $298 per 
carat in 1979. The trend for the average 
annual value of diamonds consumed for 
the Pi!St 10 years was one of rapid in
crease from the 10-year low in 1979 to the 
10-year high in 1981 followed by a gen
eral decline until an apparent stabiliza
tion in 1987. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
ruby, paid by retail jewelers on a per 
stone or memo basis, was $3,500, an 
increase of 170Jo. The average value of 
all rubies imported into the United 
States increased 190Jo to $30.06 per carat. 
The average annual value of all rubies 
imported into the United States for the 
past 7 years was $24.31 per carat, with a 
high of $34.04 per carat in 1982 and a 
low of $16.42 per carat in 1984. The 
trend for the value of ruby imports for 
the past 7 years was one of rapid decline, 
520Jo for the period from 1982 to 1984. 
This was followed by a steady, moderate 
increase of 160Jo annual recovery. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
sapphire, paid by retail jewelers on a 
per stone or memo basis, was $1,400, 
an increase of 330Jo. The average value 
of all sapphires imported into the 
United States decreased 170Jo to $23.22 
per carat. The average annual value of 
all sapphires imported into the United 
States for the past 7 years was $20.66 
per carat, with a high of $27.97 per 
carat in 1987 and a low of $18.50 per 
carat in 1984. The trend for the value of 
sapphires imports for the past 7 years 
was one of fluctuating increases and· 

decreases with the 1988 value ending 
the 7-year period about 50Jo below the 
beginning value in 1982. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
emerald, paid_by retail jewelers on a per 
stone or memo basis, was $2,600, an 
increase of 8 OJo. The average value of all 
emeralds imported into the United 
States increased 150Jo to $78.79 per 
carat. The average annual value of all 
emeralds imported into the United 
States for the past 10 years was $54.99 
per carat, with a high of $78.79 per 
carat in 1988 and a low of $35.06 per 
carat in 1984. The trend for the value of 
emerald imports for the past 10 years 
was one of fluctuating increases and 
decreases from 1979 through 1984 fol
lowed by a steady moderate growth 
resulting in the 1988 average value be
ing about 71 OJo greater than 1979. 

FOREIGN TRADE 

Export value of all gem materials 
increased 360Jo to $1,010 million, the 
first time ever that exports have ex
ceeded a billion dollars. The quantity 
of diamonds exported was essentially 
unchanged at 590,412 carats, however, 
the value of exports increased about 
380Jo to $908.9 million. The average 
annual quantity of diamonds exported 
for the past 10 years was 369,264 car
ats, with a high of 590,412 in 1988 and 
a low of 184,871 in 1982. The trend for 
the quantity of diamonds exported for 
the past 10 years was one of moderate 
decline, 130Jo, during the first 4 years, 
followed by significant growth, 2190Jo, 
from the low in the period from 1982 to 
1988. The average annual value of dia
mond exports for the past 10 years was 
$521.6 million, with a high of $908.9 
million in 1988 and a low of $292.8 
million in 1982. The trend for the value 
of diamond exports for the past 10 
years was one of significant decline, 
1130Jo, over 4 years, followed by 3 years 
of moderate growth, 320Jo, leading to 3 
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TABLE 1 

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 

Description, Clarity 2 Price range Average 4 

Carat weight per carat 3 July 
color' (GIA terms) Jan. 1988-Jan. 1989 1988 

0.25 G VS1 $1 '100-$1 ,300 $1,300 

.25 G VS2 950- 1,100 1,100 

.25 G Sl1 800- 880 880 

.25 H VS1 950- 1,100 1,100 

.25 H VS2 900- 1,000 1,000 

.25 H Sl1 780- 860 860 

.50 G VS1 2,300- 2,500 2,500 

.50 G VS2 2,100- 2,300 2,300 

.50 G Sl1 1 ,800- 1 ,900 1,900 

.50 H VS1 2,200- 2,300 2,300 

.50 H VS2 2,000- 2,100 2,100 

.50 H Sl1 1,700- 1,800 1,800 

.75 G VS1 2,600- 3,000 2,900 

.75 G VS2 2,500- 2,700 2,700 

.75 G Sl1 2,200- 2,300 2,300 

.75 H VS1 2,400- 2,600 2,600 

.75 H VS2 2,200- 2,300 2,300 

.75 H Sl1 2,000- 2,100 2,100 

1.00 G VS1 4,200- 4,600 4,600 

1.00 G VS2 3,700- 4,100 4,100 

1.00 G Sl1 3,200- 3,500 3,500 

1.00 H VS1 3,700- 4,100 4,100 

1.00 H VS2 3,300- 3,600 3,600 

1.00 H Sl1 3,900- 3,200 3,200 
1 Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; H-I-traces of colo' 
2 Clarity: IF-no blemishes; WSI-very, very slightly included; VS-very slightly included; VS2-very slightly included, but more visible; 
Sit-slightly included. 
3 Jeweler's Circular-Keystone. V. 159, No. 2, Feb. 1989. 
4 Jeweler's Circular-Keystone. V. 154, No. 2, Aug. 1988. 

TABLE 2 

PRICES OF U.S. CUT COLORED GEM STONES, BY SIZE 1 

Gem stone Carat Price range per Average price per carat 2 

weight carat in 19882 Jan. 1988 Jan. 1989 

Amethyst 1 $6- $10 $8 $8 

Aquamarine 1 100- 250 175 175 

Emerald 1 ,800-3,000 2,400 2,600 

Garnet, tsavorite 700-1,200 950 650 

Ruby 2,500-3,500 3,000 3,500 

Sapphire 600-1,500 1,050 1,400 

Tanzanite 275- 450 354 300 

Topaz 6- 9 7.50 9 

Tourmaline, red 60- 125 92.50 92.50 
1 Fine quality. 
2 Jewelers' Circular-Keystone. V. 159. No. 2. Feb. 1989, p, 399. These figures represent a sampling of net prices that wholesale colored 
stone dealers in various U.S. cities charged their cash customers during. 
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years of significant growth, 1360Jo, 
which resulted in a record-high year in 
1988. 

Exports of other precious and semi
precious stones, cut but unset, in
creased about 51 OJo to $68.5 million. 
The average annual export value for the 
past 7 years for cut but unset natural 
gem stones, other than diamonds and 
pearls, was $38.8 million, with a high 
of $68.5 million in 1988 and a low of 
$27.7 million in 1984. The 7-year trend 
for the export value of these gem ma
terials was one of fluctuating increases 
and decreases, but resulted in a signif
icant overall increase of 131 OJo for the 
period. Exports of the same types of 
gem materials, except as uncut and 
unset, increased 15% to $24.2 million. 
The average annual value of exports for 
the past 7 years was $16.9 million, with 
a high of $24.2 million in 1988 and a 
low of $12.2 million in 1985. The 7-
year trend for the value of exports was 
one of 4 years of moderate, 29% de
cline, followed by 3 years of signifi
cant, 98% growth, which resulted in an 
overall growth of 58% for the period. 

Exports of synthetic gem material, 
cut and uncut but not set, increased 
slightly to ..$6.0 million. The average 
annual value of exports for the past 7 
years was $5.2 million, with a high of 
$7.7 million in 1982 followed by a low 
of $3.7 million in 1983. The 7-year 
trend for the value of exports was one 
of extreme decline, 52%, from 1982 to 
1983; followed by a steady, moderate 
growth, 62%, over the next 5 years. 

Exports of natural, cultured, and 
imitation pearls, not set or strung, in
creased about 22% to $2.2 million. 

Reexports of gem material increased 
10% to $407.9 million. The quantity of 
diamonds reexported decreased about 
21 OJo to 1.5 million carats, the third 
lowest amount in the past 10 years. 
However, the value of diamonds ex
ported increased about 4% to $319.0 
million. The average annual quantity 
of diamonds reexported for the past 10 
years was 1. 9 million carats, with a high 
of 3.0 million carats in 1981 and a low 
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of 1.0 million in 1979. The 10-year 
trend for the quantity of diamonds 
reexported was highly mixed. The pe
riod started with an extreme increase, 
207o/o, through 1981, followed by a 
moderate decline, 37%, through 1984, 
followed by 3 years of essentially level 
reexports, leading to the most recent 
decline in 1988. The average annual 
value of reexported diamonds for the 
past 10 years was $295.4 million, with a 
high of $412.8 million in 1981 and a 
low of $186.0 million in 1985. The 
10-year trend for the value of reexports 
was one of extreme increase, 58%, for 
1979-82, moderate decline, 55%, for 
the next 4 years, followed by 3 years 
of significant increase, 72%, which re
sulted in the average annual value end
ing the period 22% greater than it 
started. 

The reexports of natural gem mate
rials, cut but not set, other than dia
monds and pearls, increased about 
370Jo to $55.1 million, a record high for 
the 7-year period for which data were 
available. The average annual value of 
reexports for the past 7 years was $37.1 
million, with a high of $55.1 million in 
1988 and a low of $22.9 million in 
1985. The 7-year trend for the value of 
reexports was one of alternating de
creases and increases with the increases 
prevailing and resulting in a 70% rise in 
value during the period. The reexports 
of natural gem materials, not cut or 
set, other than diamonds and pearls, 
increased about 1,600% to $22.2 mil
lion. The extremely large increase was 
most likely the result of reexporting 
uncut colored stones to worldwide cut
ting centers for cutting and reexport to 
the United States as finished gems. The 
average annual value of reexports for 
the past 7 years was $12.Z million, with 
a high of $22.2 million in 1988 and a 
low of $1.3 million in 1987. The 7-year 
trend for the value of reexports was one 
of extreme increases and decreases, 
with the value at the end of the period 
increasing by 192%. Reexports of nat
ural, cultured, and imitation pearls and 
synthetic gem materials was $11.3 mil-
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lion and $0.3 million, respectively. 
The value of all gem materials im

ported increased about 24% to $5,063 
million. The value of imported gem 
diamonds accounted for about 85% of 
the total. The value of imported gem 
diamonds increased 26% to a record 
high $4,306 million. The increase in 
the value of cut diamonds imported 
accounted for 81% of the total dollar 
increase. The average annual value of 

imports for the past 10 years was 
$2,330 million, with a high of $4,306 
million in 1988 and a low of $1,859 
million in 1979. The 10-year trend for 
the value of diamond imports was one 
of generally steady continuous growth 
with an increase of 132% for the pe
riod. During the period, the value of 
imported uncut diamonds increased 
72o/o, while the value of imported cut 
stones increased 869%. 

TABLE 3 

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF 
INDUSTRIAL DIAMOND), BY COUNTRY 

1987 1988 
Country Quantity Value 1 Quantity Value 1 

(carats) (millions) (carats) (millions) 

Exports: 

Belgium 162,009 $122.9 163,246 $142.4 

Canada 24,943 17.8 24,104 18.4 

France 1,943 4.3 7,946 11.4 

Germany, Federal Republic of 3,842 4.0 3,736 4.7 

Hong Kong 100,365 148.2 92,067 208.1 

Israel 172,634 110.8 169,433 137.9 

Japan 62,404 144.1 74,566 196.2 

Singapore 5,686 7.0 5,135 9.2 

Switzerland 30,161 76.3 23,929 141.9 

Thailand 14,028 9.3 16,082 12.2 

United Kingdom 4,151 8.2 3,641 20.6 

Other 5,221 7.5 6,527 5.9 

Total 587,387 660.4 590,412 908.9 
Reexports: 

Belgium 1,184,952 101.1 833,081 104.4 

Canada 5,424 .8 5,855 1.2 

China 2,062 .1 14,009 .3 

Germany, Federal Republic of 24,840 2.6 31,236 2.6 

Hong Kong 82,491 27.2 34,682 19.6 

India 84,893 2.9 139,684 5.0 

Israel 199,579 70.3 137,820 65.9 

Japan 95,919 7.2 114,904 10.2 

Netherlands 47,313 3.2 89,000 9.4 

Switzerland 39,765 57.7 34,234 77.5 

United Kingdom 101,300 18.4 26,929 12.6 

Other 74,333 16.2 83,026 10.3 

Total 1,942,871 307.7 1,544,460 319.0 
1 Customs value. 

Source: Bureau of the Census. 
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The value of imports for all other 
gem materials, led by emerald, ruby, 
and sapphire, increased 140Jo to $757.6 
million. Emerald imports increased 
about 23% to $174.6 million. The av
erage annual value of emerald imports 
for the past 10 years was $139.5 mil
lion, with a high of $174.6 million in 
1988 and a low of $105.1 million in 
1979. The 10-year trend for the value of 
emerald imports was one of fluctuating 
increases and decreases resulting in a 
66% increase for the period. 

The value of ruby imports increased 
21 Ofo to $72.0 million, the fifth highest 
value in the past 10 years. The 10-year 
average annual value of imports was 
$70.6 million, with a high of $93.8 mil
lion in 1981 and a low of $30.0 million in 
1979. The 10-year trend of import values 
was one of extreme fluctuations. The 
period ended with values having in
creased 140%, but were still 23% below 
the high for the period. The value of 
sapphire imports increased 10% to $81.5 
million, the fifth highest value in the past 
10 years. The 10-year average annual 
value of sapphire imports was $71.1 mil
lion, with a high of $95.1 million in 1986 
and a low of $24.2 million in 1979. The 
10-year trend for the value of imports 
was one of extremely fluctuating in
creases and decreases. The period ended 
with the value 237% greater than at the 
beginning, but still 14% below the high 
for the period. 

The value of imported gem materi
als, other than diamond, emerald, 
ruby, and sapphire, increased 10% to 
$429.5 million. The average annual 
value of imports was $315.8 million, 
with a high of $429.5 million in 1988 
and a low of $153.3 million in 1979. 
The 10-year trend for the value of 
imports was one of fluctuating in
creases and decreases resulting in an 
overall increase of 180% for the period. 

WORLD REVIEW 

De Beers Consolidated Mines Ltd.'s 
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TABLE 4 

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, 
BY KIND, WEIGHT, AND COUNTRY 

1987 1988 
Kind, range, and 

Quantity Value 1 Quantity Value 1 country of origin 
(carats) (millions) (carats) (millions) 

Rough or uncut, natural: 2 

Belgium 323,742 $82.0 305,142 $111.8 

Brazil 44,287 5.4 349,461 10.7 

Israel 28,029 7.3 38,734 8.2 

Netherlands 2,930 2.9 57,791 7.9 

South Africa, Republic of 37,870 28.7 48,515 44.9 

Switzerland 5,185 12.6 14,307 8.2 

United Kingdom 797,759 208.3 619,461 317.5 

Venezuela 7,901 .7 684 .1 

Other 121,657 72.1 210,203 79.3 

Total 1,369,360 420.0 1,644,298 588.6 

Cut but unset, not over 0.5 carat: 

Belgium 1,307,990 468.2 1,035,452 406.7 

Brazil 33,352 8.7 34,554 13.7 

Canada 21,750 8.8 9,156 4.1 

Hong Kong 241,251 41.8 285,268 63.1 

India 3,198,504 670.8 3,758,747 886.1 

Israel 1,511,724 629.8 1,109,474 532.8 

Netherlands 51,959 13.6 27,588 26.8 

South Africa, Republic of 14,461 11.8 5,532 5.1 

Switzerland 73,268 40.3 76,169 36.8 

United Kingdom 18,321 15.8 23,406 22.9 

Other 144,708 33.3 160,707 37.9 

Total 6,617,288 1,942.9 6,526,053 2,036.0 

Cut but unset, over 0.5 carat: 

Belgium 384,789 380.1 709,527 578.9 

Hong Kong 12,361 21.3 59,949 40.1 

India 110,019 28.0 386,422 111.3 

Israel 468,132 406.1 906,752 675.2 

Netherlands 8,403 11.6 7,859 12.9 

South Africa, Republic of 27,654 41.3 22,762 40.6 

Switzerland 37,583 81.7 24,281 95.1 

United Kingdom 29,155 42.6 17,546 45.3 

Other 56,345 47.5 92,028 81.8 

Total 1,134,441 1,060.2 2,227,126 1,681.2 
1 Customs value. 
2 1ncludes some natural advanced diamond. 
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sales .of uncut diamonds through the 
Central Selling Organization in 1988 
were reported to be a record $4.17 
billion compared with $3.07 billion in 
1987, an increase of approximately 
36o/o. Sales of colored gem stones also 
remained very strong. 

Emerald was mined in Australia, 
Brazil, Colombia, India, Mozambique, 
Pakistan, the Republic of South Af
rica, the U.S.S.R., Zambia, and Zim
babwe. Sapphire was produced in Aus
tralia, Colombia, Kenya, Malawi, 
Nigeria, Sri Lanka, Tanzania, Thai
land, and the United States. Aquama
rine was produced in Afghanistan, Bra
zil, China, India, Nigeria, Pakistan, 
the Republic of South Africa, Tanza
nia, the United States, and Zambia. 
Ruby was produced in Afghanistan, 
Burma, India, Kenya, Sri Lanka, Tan
zania, Thailand, and the United States. 

Angola 
Endiama, the Government-owned 

and operated diamond mining com
pany, signed an agreement with Lazare
Kaplan International (LKI) of New 
York that allows LKI to export to the 
United States $20 million per year of 
Angolan rough diamonds. Endiama is 
marketing diamonds through a total of 
five rough dealers: LKI, Industrial Di
amond Corp. of London, and three 
Antwerp firms, George Evens, Arsla
nian Freres, and IDH Diamonds. 

The leaders of the Angolan UNITA 
movement announced the discovery of 
huge deposits of diamonds in the areas 
of Cuado and Cubango. The spokes
person stated that the deposits were in 
the firm control of UNITA and that 
they plan to develop the deposits as 
soon as possible. 

Australia 
Freeport Bow River Properties Inc., 

the operating company of the Freeport
McMoRan Australia Ltd. and Gem 
Exploration and Minerals Ltd. joint 
venture, started production from the 
Bow River alluvial diamond project. 
Diamond output was about 480,000 
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TABLE 5 

U.S. IMPORTS FOR CONSUMPTION OF NATURAL PRECIOUS 
AND SEMIPRECIOUS GEM STONES, OTHER THAN DIAMOND, 

BY KIND AND COUNTRY 

Kind and country 

Emerald: 

Belgium 

Brazil 

Colombia 

France 

Germany, Federal Republic of 

Hong Kong 

India 

Israel 

Japan 

South Africa, Republic of 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total 
Ruby: 

Belgium 

Brazil 

Colombia 

France 

Germany, Federal Republic of 

Hong Kong 

India 

Israel 

Japan 

Switzerland 

Thailand 

United Kingdom 

Other 

Total 
Sapphire: 

Australia 

Austria 

Belgium 

Brazil 

Canada 

Colombia 

France 

Germany, Federal Republic of 

See footnotes at end of table. 

Quantity 
(carats) 

30,190 

112,194 

195,403 

8,401 

38,034 

170,853 

1,231,033 

60,942 

5,637 

5 

58,789 

3,697 

104,058 

7,652 

48,032 

2,074,920 

12,078 

3,102 

3,198 

6,219 

18,267 

42,687 

302,323 

7,043 

335,381 

41,492 

1,536,723 

11,523 

37,781 

2,357,817 

1,000 

21,356 

2,580 

6,905 

2,234 

7,048 

12,067 

1987 

Value 1 

(millions) 

$3.9 

7.0 

44.6 

1.9 

3.9 

15.2 

17.0 

19.4 

.6 

(~ 
18.3 

(~ 
3.0 

2.2 

4.6 

141.6 

.7 

(~ 
(~ 

1.6 

.8 

3.6 

.9 

.6 

.5 
14.1 

31.4 

2.9 

2.3 

58.7 

(~ 
1.2 

(~ 
.7 

(~ 
1.1 

1.6 

Quantity 
(carats) 

11,963 

80,199 

243,521 

13,817 

34,376 

135,384 

1,205,636 

89,399 

20,102 

4 

65,021 

256 

216,501 

8,026 

91,701 

2,215,906 

8,926 

4,945 

258 

5,885 

26,530 

47,152 

318,575 

38,593 

11,572 

40,183 

1,822,557 

8,443 

61,703 

2,395,322 

2,883 

603 

20,024 

9,528 

16,177 

1,398 

46,296 

26,750 

1988 

Value 1 

(millions) 

$5.6 

6.4 

63.8 

3.2 

2.4 

14.7 

20.4 

24.7 

1.0 

20.6 

3.8 

2.9 

5.1 

174.6 

1.3 

.2 

(~ 
3.4 

1.0 

4.6 

1.1 

1.6 

.8 

11.6 

40.5 

3.6 

2.3 

72.0 

.2 

(~ 
.9 

.2 

.9 

(~ 
2.3 

1.0 
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TABLE 5-Continued 

U.S. IMPORTS FOR CONSUMPTION OF NATURAL PRECIOUS AND 
SEMIPRECIOUS GEM STONES, OTHER THAN DIAMOND, 

Kind and country 

Hong Kong 

India 

Israel 

Japan 

Korea, Republic of 

Singapore 

Sri Lanka 

Switzerland 

Thailand 

United Kingdom 

Other 

Total 
Other: 

Rough, uncut: 

Australia 

Brazil 

Colombia 

Hong Kong 

Nigeria 

Pakistan 

South Africa, Republic of 

Switzerland 

United Kingdom 

Zambia 

Other 

Total 
Cut, set and unset: 

Australia 

Brazil 

Canada 

China 

Germany, Federal Republic of 

Hong Kong 

India 

Japan 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total 
NA Not available. 
1 Customs value. 
2 Less than 1/1 0 un~. 

Source: Bureau of the Census. 
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BY KIND AND COUNTRY 

1987 

Quantity value 1 

(carats) (millions) 

63,684 $5.4 

84,973 .5 

14,254 1.1 

48,460 .4 

9,793 A 
7 A 

55,241 3.1 

46,786 11.3 

2,121,376 42.7 

110,112 3.9 

37,847 1.0 

2,645,723 74.0 

.8 

20.7 

5.5 

1.4 

.2 
) NA < 1.2 

.3 

.1 

(~ 
I .1 

3.8 

NA 34.'1 

6.1 

17.2 

.6 

2.7 

13.7 

28.7 

NA 5.7 

128.8 1 
3.0 

11.1 

11.7 

1.0 

21.2 

NA 251.5 

1988 

Quantity Value 1 

(carats) (millions) 

123,689 $5.8 

149,488 1.2 

8,931 1.1 

22,662 .6 

6,438 (~ 
4,705 .2 

39,259 2.4 

32,446 10.2 

2,878,129 50.2 

10,102 2.9 

110,301 1.4 

3,509,809 81.5 

.9 

29.7 

2.4 

.5 

.2 

NA 1.0 

4.8 

1.7 

.6 

I .9 
I 5.5 

NA 48.2 

12.6 

18.6 

.4 

2.3 

15.8 

27.4 

NA < 5.1 

144.5 

3.1 

11.3 

14.2 

1.7 

17.7 

NA 274.7 

TABLE 6 

VALUE OF U.S. IMPORTS OF 
SYNTHETIC AND IMITATION GEM 

STONES, INCLUDING PEARLS, 
BY COUNTRY 

(Million dollars) 1 

Country 1987 1988 

Synthetic, cut but' unset: 

Austria 1.3 2.0 

France .8 .6 

Germany, Federal Republic of 9.2 9.1 

Japan 1.8 2.1 

Korea, Republic of 11.6 8.1 

Switzerland 4.6 6.0 

Other 5.0 5.6 

Total 34.3 33.5 
Imitation: 

Austria 50.7 49.4 

Czechoslovakia 2.1 2.7 

Germany, Federal Republic of 7.1 6.7 

Japan 3.7 4.6 

Other 8.0 6.2 

Total 71.6 69.6 
1 Customs value. 

Source: Bureau of the Census. 

carats. The diamond production was 
about 200/o gem quality, 70% near-gem 
quality, and 10% bort. 

Argyle Diamond Mines Pty._ Ltd.'s 
annual diamond production from the 
AK-1 pipe increased by nearly 14% to 
a record 34,553,724 carats. Argyle's 
annual production accounted for about 
37% of the world's production of nat
ural diamondji. Additional deposits of 
alluvial diamonds in the lower reaches 
of the Smoke and Limestone Creeks 
that drain the AK-1 pipe add about 60 
million carats to Argyle's resources. 
Mining of these alluvial diamonds is 
scheduled to begin in 1989, annual pro
duction is projected to be about 2 million 
carats. Argyle Diamond Sales Ltd. an
nounced the sale of a brilliant-cut 1.51-
carat purple-red diamond for an Austra
lian record price of $1 million per carat. 
The diamond was cut in Perth. 
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TABLE 7 

U.S. IMPORTS FOR CONSUMPTION OF PRECIOUS AND SEMIPRECIOUS 
GEM STONES 

(Thousand carats and thousand dollars) 

1987 1988 
Stones 

Quantity Value 1 Quantity Value 1 

Diamonds: 

Rough or uncut 

Cut but unset 

Emeralds: Cut but unset 

Coral: Cut but unset, and cameos suitable 
for use in jewelry 

Rubies and sapphires: Cut but unset 

Marcasites 

Pearls: 

Natural 

Cultured 

Imitation 

Other precious and semiprecious stones: 

Rough, uncut 

Cut, set and unset 

Other 

Synthetic: 

Cut but unset 

Other 

Imitation gem stone 

Total 

NA Not available. XX Not applicable. 
1 Customs value. 

Source: Bureau of the Census. 

Gem Exploration Ltd. reported suc
cess in a sampling program for the 
Kununurra project in Western Austra
lia. Four alluvial diamonds weighing 
1.42 carats were recovered from ancient 
alluvial deposits of the Ord River. The 
stones discovered included both gem 
and industrial quality. 

Capricorn Resources Australia NL 
launched Australia's first underwater 
diamond exploration project. Using 
crocodile- and shark-proof cages to 
protect the divers, underwater work 
was started in the Joseph Bonaparte 
Gulf off the north coast of Western 
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1,369 $420,004 1,644 $588,611 

7,752 3,003,090 8,753 3,717,151 

2,075 141,575 2,216 174,623 

NA 3,060 NA 2,967 

5,004 133,396 5,905 153,552 

766 1,229 

NA 3,879 NA 3,389 

NA 151,854 NA 171,693 

NA 6,259 NA 7,198 

NA 34,079 NA 48,186 

NA 78,215 NA 79,056 

NA 13,716 NA 19,795 

82,697 30,958 81,096 28,995 

NA 3,358 NA 4,485 

NA 65,311 NA 62,404 

XX 4,089,520 XX 5,063,334 

Australia. The company believes that 
diamonds from the Argyle and Bow 
River areas have washed into the gulf. 
To date the divers have recovered four 
diamonds averaging 0.27 carat from 
samples taken from the seabed. 

Max Resources NL was preparing to 
develop a diamond prospect at Nul
lagine, about 200 kilometers southwest 
of Port Hedland. Nullagine would be
come Australia's third diamond mine. 
Annual production is projected to be 
138,000 carats, of which 60% will be 
gem quality. 

The value of sapphires exported from 

Australia increased by about 23% to 
$24.6 million. Sapphires were mined in 
the Anakie District and Lava Plains in 
Queensland, and in the New England 
District of New South Wales. The pro
duction value of opals increased about 
17"/o to $97 million. Most of the in
crease was due to increased production 
from the Sheepyard Field, which 
started production in 1987. Australia 
also produced agate, amethyst, aqua
marine, chrysoprase, garnet, peridot, 
rhodonite, and zircon; the export value 
of these materials increased 280Jo to $8.7 
million. 3 Australia also produces the 
Pool Emerald, a laboratory grown hy
drothermal emerald that was recrystal
lized from emerald from the Emerald 
Pool Mine in Western Australia. 

Belgium 
The total value of diamond imports 

and exports was about $12.4 billion, a 
record for any diamond center. Antwerp 
was the largest trading center. 

Botswana 
Debswana, the operator of the dia

mond mining joint venture between De 
Beers and the Botswana Government, 
announced plans to build a new dia
mond processing plant at the J wan eng 
Mine. The plant would recover dia
monds too small to be recovered by old 
methods. Annual production should 
increase about 10% from the present 
production of about 7.6 million carats. 

Brazil 
Brasaust Mineracal, the Brazilian 

subsidiary of the Australian companies 
Gem Exploration and Minerals and 
Titan Resources, completed the first 
phase of a bulk sampling program of 
the Estrela do Sui diamond project in 
Minas Gerais State. Of 20 samples to
taling 574 cubic meters, 2 samples with 
a combined volume of 35.4 cubic 
meters yielded 8 diamonds weighing 
3.75 carats. The best sample returned 
an equivalent grade of 11.8 carats per 
100 cubic meters. A total of 1,290 cubic 
meters of material was collected from 
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the palaeo-conglomerate. 

Canada 
Monopros Ltd., a subsidiary of De 

Beers, announced the discovery of a 
kimberlite near Prince Albert, Saskatch
ewan. Monopros conducted a bulk 
sampling program, but has not revealed 
the results. Rumors circulated that 
Monopros had exposed a diamond pipe 
on its property and that overburden 
removal could reveal additional poten
tial. Other major companies have es
tablished large land positions in the 
area. 

China 
It was reported the Mount Yimeng 

area in Shandong Province has an esti
mated 11.2 million carats of diamond 
reserves, the largest of any Province in 
China. Two Government-owned mines 
currently operate in the area producing 
a total of 30,000 carats per year. Five of 
the largest diamonds discovered in 
China have come from this area. 

Construction was started in north
east China on the country's largest 
diamond mine. Located in Wafang
dian, Liaoning Province, the mine will 
cost an estimated $19 million. It was 
forecasted that the mine will produce 
about 118,000 carats per year once 
production begins in 1989. 

A Hong Kong-based jewelry firm 
established a new diamond-polishing 
factory in the city of Shunde, Guang
dong Province. The cutting facility, 
which began with 10 cutters trained in 
Thailand, was expected to eventually 
increase its work force to a total of 300 
workers. 

Argyle Diamond Sales and the Austra
lian Government set Ufl a diamond cut
ting and polishing factory at Shunyi, 
near Beijing. When in full operation, the 
factory will employ approximately 1,000 
Chinese workers processing near-gem 
material. 

Colombia 
The Colombian Ministry of Mines 

and Ecominas, the state mining com-
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pany, is attempting to improve the im
age of the emerald industry. The indus
try has been racked by violence, 
smuggling, and ecologically damaging 
mining practices. In an effort to correct 
the damaging mining practices and to 
better determine production, Ecominas 
began to periodically monitor the op
erations of the 4 large concessionaires 
and the 14 smaller subcontractors. 
Marketing improvements, through the 
establishment of a national federation 
of emerald producers and traders (sup
ported by the state) and the creation of 
an emerald exchange in Bogota, were 
implemented. 

Guinea 
A 181.77-carat diamond, recovered 

in November from the Aredor Mine, 
was purchased by a syndicate of buyers 
for $8.6 million. At $47,400 per carat, 
it was the highest per carat price ever 
paid for a rough diamond. A spokes
person for Bridge Oil Ltd., Australia, a 
partner in the mine, said the stone 
should polish out to a D-color, between 
85 and 100 carats. There are only 16 
white diamonds over 100 carats in the 
world. If the stone is D-color, flawless, 
and 100 carats it could sell for more 
than $18 million. 

India 
A 50-carat rare blue diamond crystal 

was found in the gravel of the Mahanadi 
River between Boudh and Sonepur. The 
area produced alluvial diamonds, most 
were yellow to brown in color, in sizes up 
to 10 carats. 

Israel 
Exports of diamonds were about 

$2.6 billion, an increase of 230Jo com
pared with that of 1987. Approximately 
430Jo was exported to the United States 
and about 350Jo to the Far East. 

Namibia 
CDM Ltd. experienced a decrease in 

total diamond production because of a 
decrease in the grade of the materials 
processed. Technical problems with the 

No. 1 plant and No. 4 plant pretreat
ment facility did not allow for an offset 
of the lower grades with higher through
put. The No. 4 pretreatment facility 
was put into production only to find 
that modifications were needed be
cause of the extreme variations of the 
materials being treated. The modifica
tions were completed by yearend. CDM 
announced that construction of a new 
mine at Auchas on the Orange River 
would begin in early 1989. 

A new diamond-sorting operation was 
opened in Windhoek. Namibia Ltd. op
erates the plant with about 80 Namibians 
that were trained by the Central Selling 
Organization personnel. Previously, the 
sorting was done in Kimberly, the Repub
lic of Seuth Africa. 

An extremely rich alluvial diamond 
deposit was discovered near Luderitz by 
the Namibian West Coast Diamond Co. 
The deposit was about 120 meters off the 
coast in about 6 meters of water. In 7 
hours, two divers recovered 931 dia
monds weighing a total of 1,550 carats, 
indicating a extremely rich deposit. 

Sierra Leone 
The Diamond Corp. West Africa 

Ltd., a subsidiary of De Beers, report
edly closed its operations in Sierra Le
one where it had been involved in buy
ing and exporting diamonds for over 30 
years. Meanwhile, the Government of 
Sierra Leone announced it had licensed 
15 exporters to legally export dia
monds. Each exporter was required to 
deposit $0.5 million monthly in the 
Central Bank of which $0.3 million can 
be used. The remaining $0.2 million 
must be used to help local imports with 
hard currency. Currently, it is believed 
that a majority of Sierra Leone dia
monds enter the world markets through 
Liberia. 

South Africa, Republic of 
The reopening of the Koffiefontein 

Mine was delayed when heavy rains 
flooded the No. 2 shaft and damaged 
underground installations. Under
ground production finally began in 
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July with full production planned for 
the second quarter of 1989. 

At the Buffels inland complex, Lang
hoogte Mine reserves were exhausted 
early in the year, and thereafter, new 
reserves at Nuttabooi were mined. Ex
tensions to the security area to include 
Nuttabooi, and the new haul road were 
completed during the first quarter of 
the year. 

Sri Lanka 
Reports indicated a diamond rush 

was underway in Koslanda township in 
the highland tea growing area. The 
diamond finds were concentrated along 
the course of the Menik Ganga River 
near the Diyaluma Waterfall, a famous 
tourist attraction. In the past, the local 
villagers, in their search for sapphires, 
had dismissed the diamonds as barren 
stones, but experts report they are high
quality diamonds. 

TECHNOWGY 

Cutters Choice, a division of Dyna
Systems of Boise, ID, began marketing 
a new lap for cutting and polishing gem 
stones. The new laps were made of 
glass instead of the traditional metal. 
Glass gives the laps a flatter surface, 
which is less scratch-prone and not as 
harsh in cutting although it cuts faster. 
In commercial-cutting factory tests, the 
laps stayed sharp longer than metal 
laps. The company markets 12 different 
glass laps. 

The U.S.S.R. announced the devel
opment of automatic crystal growth 
equipment that can produce large, 30-
centimeter by 8-centimeter, synthetic 
crystals of all precious stones except 
diamond and tourmaline. The growth 
of the large tubelike crystals require 
about 38 hours. The "Diacont" auto
matic crystal growth equipment was 
developed by the Institute for Crystal
lography, Moscow, in collaboration 
with the Central Research Institute for 
Physics, Budapest. 
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The Laboratory for Hydrothermal 
Growth at the Institute of Geology and 
Geophysics, Siberian Branch of the 
U.S.S.R. Academy of Sciences in No
vosibirsk, produced a selection of un
usual hydrothermally grown synthetic 
beryl crystals. Deposited over colorless 
beryl seeds, ionic dopants resulted in a 
number of different colors. Purple re
sulted from doping with a combination 
of chromium and manganese. Intense 
pink was caused by manganese alone. 
Blue was the product of copper, and 
rich slightly orangy red color was from 
traces of cobalt. It is known that at 
least one other color, a dark sapphire 
blue, was produced. It is not known 
how much of the material has been 
grown or if it will be commercially 
produced.4 

1 Physical scientist, Branch of Industrial Minerals. 
2 Gems and Gemology. V. 24, No.4, Winter 1988, pp. 

229-236. 
3 Australian Bureau of Mineral Resources. Australian 

Mineral Industry Annual Review. Preliminary Summary 
1988. Gemstones, Feb. 1989. 

4 Page 252 of work cited in footnote 2. 
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Country 

Angola 

Australia 

Botswana 

Brazil 

Central African 
Republic 

Chinae 

Czechoslovakia 

France 

Ghana 

Greece 

Guinea 

Guyanae 

India 

lndonesiae 

Ireland 

Ivory Coaste 6 

Japan 

Liberia 

Namibia 

Romania 

Sierra Leone 6 

South Africa, 
Republic of: 

Finsch Mine 

Premier Mine 

Other De Beers 
properties 7 

Other 

Total 

Swaziland 

Sweden 

Tanzania 

U.S.S.R. e 

United States 

Venezuela 

Yugoslavia 

Zaire 

Total 

TABLE 8 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRY 1 

1984 

Gem 2 Indus- Total 
trial 

652 250 902 

3,415 2,277 5,692 

5,810 7,104 12,914 

200 550 750 

236 101 337 

200 800 1,000 

35 311 346 

44 3 47 

6 8 14 

13 2 15 

5 22 27 

20 5 25 

108 132 240 

884 46 930 

240 105 345 

1,714 3,184 4,898 

765 1 '785 2,550 

1,452 593 2,045 

585 65 650 

4,516 5,62710,143 

7 10 17 

193 84 277 

4,300 6,400 10,700 

40 232 272 

464 

4,242 

6,318 

233 

190 

200 

60 

123 

'4 

14 

5 

15 

66 
865 

243 

1,770 

820 

1,500 

460 

4,550 

9 

165 

4,400 

35 

(Thousand carats) 

Natural 

1985 1986 1987P 

Indus- Total Gem 2 ln~us- Total Gem 2 Indus-
trial tnal trial 

250 714 240 10 9 250 180 10 

2,828 7,070 13,145 16,066 29,211 13,650 16,683 

6,317 12,635 9,610 3,500 13,110 9,367 3,840 

217 450 310 315 625 309 213 

Total Gem2 Indus
trial 

Total 

e190 950 50 1,000 

30,333 17,517 17,517 4 35,034 

13,207 10,801 4,428 4 15,229 

522 310 300 610 

87 277 259 99 358 304 108 412 4 284 

Syn
thet
ic3 

800 1,000 200 800 1,000 200 800 1 ,000 200 800 1,000 15,000 

5,000 

4,000 

'576 '636 '83 '438 521 '65 '400 465 49 303 352 

9 132 190 14 204 163 12 175 136 10 146 

7 11 3 6 4 7 11 3 

2 16 13 '3 16 '16 '3 19 16 3 19 

22 27 5 22 27 5 25 30 5 25 30 

90,000 

5 20 10 4 14 15 '6 '21 15 5 20 

25,000 

72 138 63 189 252 60 190 8 250 67 100 

45 910 970 40 1,010 '987 '50 1,037 901 37 

5,000 

106 349 215 100 315 '150 '75 225 100 75 175 

3,184 4,954 1 ,821 3,208 5,029 1 ,455 2, 701 4,156 1 ,372 2,548 3,920 

1 ,864 2,684 882 1 ,977 2,859 772 1 '713 2,485 696 1 ,543 2,239 

569 2,069 1 ,428 529 1 ,957 1 ,427 546 1,973 1 ,388 531 1,919 

35 495 342 41 383 409 30 439 283 21 304 

5,652 10,202 4,473 5,755 10,228 4,063 4,990 9,053 3, 739 4,643 8,382 25,000 

12 21 17 23 8 40 17 23 8 40 60 90 150 

25,000 

71 236 133 57 190 '105 '45 ' 8 150 105 45 150 

6,400 10,800 4,400 6,400 10,800 '4,400 '6,400 '1 0,800 4,500 6,500 11 ,000 41 ,500 

w 
180 215 45 189 234 50 200 e250 50 200 250 

5,000 

5,169 13,290 18,459 4,032 16,127 20,159 4,661 18,643 23,304 '3,885 '15,540 19,425 3,800 15,200 19,000 

26,093 37,359 63,452 '26,233 '39,785 '66,018 39,045 52,672 91,717 37,995 49,620 87,615 43,606 50,393 93,999 241,500 
e Estimated. P Preliminary. 'Revised. W Withheld to avoid disclosing company propriety data. 
1 Table includes data available through May 31, 1989. Total diamond output (gem plus industrial) for each country actually is reported except where indicated by a footnote to be estimated. In contrast, the 
detailed separate production data for gem and industrial diamond are Bureau of Mines estimates in the case of every country except Australia (1984-87), Botswana (1987), Brazil (1987), Central African 
Republic (1984-88), Guinea (1984-87), and Liberia (1984-86), for which source publications give details on grade as well as totals. The estimated distribution of total output between gem and industrial 
diamond is conjectural, and for most countries, is based on the best available data at time of publication. 
2 1ncludes near-gem and cheap-gem qualities. 
3 1ncludes all synthetic diamond production. 
4 Reported figure. 
5 Less then 1/2 unit. 
6 Figures are estimates based on reported exports and do not include smuggled diamonds. 
7 Other De Beers Group output from the Republic of South Africa includes Kimbertey Pool, Koffiefontein Mine, and the Namaqualand Mines. 
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GEMSTONES 
By Gordon T. Austin 

Mr. Austin, a physical scientist with over 30 years industry and Government experience, has been the gem stones 
commodity specialist since 1986. Mr. William Field, mineral data assistant, prepared the domestic production survey data. 

The value of production of nat
ural gem materials in the 
United States during 1989 de
creased slightly to $42.9 mil

lion. The materials produced included 
faceting rough, lapidary rough, carving 
material, specimen material, natural 
and cultured freshwater pearls, mother 
of pearl, agatized coral, and coral. 

The reported combined production 
value of synthetic and simulant materi
als was $18.8 million, about a 150Jo 
increase over that of 1988. Synthetic 
gems are manmade and have essentially 
the same optical, physical, and chemi
cal properties and the same appearance 
as the natural gem that they represent. 
Synthetic gem materials produced in 
the United States include alexandrite, 
coral, diamond, emerald, garnet, lapis 
lazuli, quartz, ruby, sapphire, spinel, 
and turquoise.Simulants are manmade 
gem materials that have an appearance 
similar to that of a natural gem mate
rial but have different optical, physical, 
and chemical properties. The gem sim
ulants produced in the United States 
include coral, cubic zirconia, lapis la
zuli, malachite, and turquoise. Addi
tionally, certain colors of synthetic sap
phire and spinel, used to represent 
other gem stones, would be classed as 
simulants. Colored and colorless vari
eties of cubic zirconia are the major 
simulants produced. 

Wholesale and retail outlets, gem 
and mineral shops, gem and mineral 
shows, cutting factories, and jewelry 
manufacturers were the major purchas
ers of domestic gem materials. 

DOMESTIC DATA 
COVERAGE 

The Bureau of Mines estimates of U.S. 
production were from the "Natural and 
Synthetic Gem Material Survey," a vol-
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untary survey of U.S. operations, and 
from Bureau estimates of unreported 
production. Of the approximately 358 
operations surveyed, 82% responded, ac
counting for about 95% of the total 
production, 92% of the natural produc
tion, and 100% of the synthetic and 
simulant production. 

The 358 operations surveyed in 1989 
were an increase of about 19% com
pared with the number of operations 
surveyed in 1988. The response rate was 
essentially the same as that of 1988. 
The Bureau estimated the production 
by nonresponding operations, by pro
fessional collector, and by amateur or 
hobbyist collectors. The basis for these 
estimates were information from pub
lished data, conversations with gem 
and mineral dealers, analyses of gem 
and mineral shows and sales statistics, 
and from information informally sup
plied by collectors. The Bureau is to
tally dependent on the cooperation of 
the producers, brokers, dealers, and 
collectors for the formal voluntary sur
vey and the informal surveys. Individ
uals and companies have been very 
cooperative and forthcoming with in
formation. The Bureau is very appre
ciative of this cooperation. 

PRODUCTION 

Each of the 50 States produced at 
least $1,000 worth of gem materials. 
Ten States accounted for 95 OJo of the 
total value of natural gem material 
produced. The States, in order of de
clining value of production, with their 
1988 standing shown in parenthesis, 
were Tennessee (1), Arkansas (4), Cal
ifornia (2), Arizona (3), Montana (5), 
Nevada (12), Oregon (6), North Caro
lina (7), Maine (16-17), and Utah (10). 
Certain States were known for the pro
duction of a single gem material (i.e., 

Tennessee for freshwater pearls and Ar
kansas for quartz). Other States pro
duced a variety of gem materials. Ari
zona produced the greatest variety of 
gem materials. Production included ag
ate, amethyst, antlerite, azurite, chryso
colla, fire agate, garnets, jade, mala
chite, obsidian, onyx, peridot, petrified 
wood, precious opal, shattuchite, smith
sonite, and turquoise. California, Idaho, 
Montana, and North Carolina also pro
duced a variety of gem materials. North 
Carolina was the only State to have ever 
produced all four of the major gems: 
diamond, emerald, ruby, and sapphire. 

The average production value of nat
ural gem materials for the past 10 years 
was $12.5 million a year, with a high of 
$43.5 million in 1988 and a low of $6.9 
million in 1980. The value of produc
tion for the past 10 years must be 
separated into two trends. The first 
trend was the period between 1979 to 
1985, during which time approximately 
24 operations reported production. 
Production averaged $7.5 million a 
year and was generally level. During the 
second trend, 1986 to the present, pro
duction averaged $24.2 million and was 
the result of an increase of 1,392% in 
the number of producers surveyed. 

The reported production value of 
synthetic and simulant gem materials 
was $18.8 million in 1989. The reported 
value of production increased 15%; 
however, the quantity of materials pro
duced was significantly greater. A shift 
in the types of materials produced, 
primarily a change from colored cubic 
zirconia to colorless cubic zirconia, re
sulted in the production of lower val
ued material. Thirteen firms, five in 
California, four in Arizona and one 
each in Massachusetts, Michigan, New 
Jersey, and Ohio, produced synthetic 
and simulant gem material. The six 
States, in order of declining value of 
production were Massachusetts, Cali
fornia, New Jersey, Michigan, Ohio, 
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and Arizona. 
Dia Em Resources Ltd. and LKA 

International Inc. completed the evalu
ation of their Rist and Ellis Emerald 
Mines at Hiddenite, NC, in 1988, and 
disposed of the property in 1989. 
LKA's plans to sell the two largest 
emerald crystals ever found in the 
United States, the 1,438-carat Stephen
son and the 1 ,686.3-carat LKA crystal, 
have not been successful to date. 

Crystal Exploration Inc. of Denver, 
CO, a subsidiary of Restech Interna
tional Ltd. of Sydney, Australia, con
tinued exploration for diamonds on 
mineral leases in Michigan. It pur
chased the leases from Dow Chemical 
Co. in 1988. Crystal took advantage of 
the north-central U.S.'s cold winter 
weather to explore for diamonds on the 
frozen grounds of swamps in Michigan 
and Wisconsin. 

Amselco Exploration Inc., a subsid
iary of British Petroleum Co. of Canada, 
and Exrnin Corp., a subsidiary of the 
Belgian company Sibeka (Societe d'En
treprises et d'Investissements S.A.), con
tinued exploration for diamonds on 
leased lands in Michigan and Wisconsin. 
Exmin also continued diamond explora
tion efforts in Minnesota. 

Three firms continued their diamond 
exploration project in the State Line dis
trict on the Colorado-Wyoming border. 

The Arkansas State Parks, Recre
ation, and Travel Commission voted 12 
to 0 to enter a cooperative agreement 
with four mining companies to under
take a testing program at Crater of 
Diamonds State Park. Their vote en
acted the recommendation of the Dia
mond Mining Task Force. The program 
will decide if commercial diamond 
mining at the park would be feasible. 
The four companies will pay for the 
testing, plus any litigation costs. Each 
firm also will appoint a representative 
to a technical advisory team that will 
manage the testing. The four firms are 
(1) Continental Diamonds, a joint ven
ture between Continental Diamonds 
Inc. and Galactic Resources Ltsd., (2) 
Diamond Development Co., a equal 
ownership joint venture between Sun
shine Mining Co., Rhombus Inc., Ex
diam Inc., and Boulle Partnership, (3) 
Capricorn Diamonds Ltd., and (4) 
Kennecott Inc. The testing would cost 
about $350,000 and would include 
drilling about 30 core holes. Two envi
ronmental groups, the Sierra Club and 
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Friends of the Crater of Diamonds, have 
promised to sue to stop the testing. 

In June, the U.S. Forest Service held 
the first ever bid opening for quartz 
mining parcels in the Ouachita Na
tional Forest. A total of 76 bids, worth 
more than $25,000, were received on 84 
parcels. The successful bids covered 
only 46 of the 84 parcels, representing 
about 522 hectares (1 ,289 acres) valued 
at $18,464. The parcels ranged in size 
from about 4 hectares (10 acres) to 
about 32 hectares (80 acres). A success
ful bidder will be issued a 5-year con
tract on the parcel and will be required 
to pay an annual fee to retain the 
contract. The revenues generated by the 
program, bids, and annual fees will be 
divided equally between the Federal 
and State Governments. The State plans 
to return its share to the county con
taining the lease parcel. 

Mines in southern Oregon continued 
to produce a large amount of gem 
Labradorite. Production included both 
material that contained schiller, com
monly known as sunstone, and non
schiller material, called helidorite by 
some. The Ponderosa Mine furnished 
the material to cut an extremely fine 
bright red color stone of over 10 carats. 
The mine at Opal Buttes in Morrow 
County continued to produce several 
varieties of very high-quality opal. 

Hobbyist and commercial produc
tion of sapphire in Montana increased 
significantly during the year. Improve
ments in the techniques for heat treat
ing the material and better commercial 
acceptance of the Montana sapphires 
were the major reasons for this in
crease. The increase in production oc
curred at all three of the major produc
ing areas, the Missouri River, Rock 
Creek, and Yogo Gulch. 

Plumbago Mining Corp. of Rum
ford, ME, mined amethyst for the en
tire permitted mining season, June 
through September, at the Sweden, 
ME, property of the Saltman family. 
Gems & Gemology reported produc
tion was about 2,270 kilograms, of 
which most was specimen quality. An 
officer of Plumbago reported the cut
ting of a 12-carat stone from material 
from the mine and that some material 
recovered would yield stones as large as 
20 carats. 

Sugar Hill Minerals reported the re
covery of the largest gem morganite ever 
found in North America. The rose col-

ored beryl was found at the company's 
Bennett Quarry near Buckfield, ME. 
The large crystal produced about 23 kilo
grams of varying sized blocks of gem 
rough for the company's gem inventory. 

American Pearl Farms of Tennessee 
completed its third significant harvest 
of cultured freshwater pearls. Ameri
can currently has five pearl farms un
der operation and purchased additional 
water acreage for a sixth farm to be 
established during 1991. The new farm 
will be nine times larger than the exist
ing farms. 

Pala International reported the dis
covery in May of the largest gem pocket 
found at the Himalaya Mine during the 
past 12 years. The pocket was approxi
mately 0.7 by 1 by 3.7 meters and 
yielded about 500 kilograms of tour
maline. Approximately 500fo of the ma
terial was suitable for carving or cabo
chons, with less than 1% suitable for 
faceting. The Himalaya Mine is in the 
Mesa Grande District of San Diego 
County, CA. 

CONSUMPTION AND USES 

Consumption of domestic gem ma
terial production was in the commercial 
and amateur manufacture of jewelry, 
for exhibit in gem and mineral collec
tions, and for decorative purposes in 
statuettes, vases, and other art objects. 
Some industrial applications requiring 
clean homogeneous stones used low
quality gem diamond. 

Industrial uses of tourmaline include 
a simple laboratory instrument to show 
the polarization of light, as a material 
to measure the compressibility of flu
ids, and in gages for measuring high 
pressures. Mortar and pestle sets, knife 
edges for balances, textile rollers, and 
spatulas are some nongem uses of ag
ate. The manufacturing of jewel bear
ings for timing devices, gages, meters, 
and many other types of instruments 
requiring precision elements used natu
ral gem material. These uses are now 
mostly supplied by artificial and syn
thetic crystalline materials. 

The uses of synthetic and simulant 
gem crystals include applications in fre
quency controllers, polarizers, transduc
ers, radiation detectors, infrared optics, 
bearings, strain gages, amplifiers, lasers, 
lenses, crucibles, and many more. A 
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recently developed use is as connectors 
for optical fibers. 

The estimated value of U.S. apparent 
consumption was a record high $3,711 
million, but only a slight increase over 
that of 1988. The average annual esti
mated consumption for the past 10 
years was $2,737 million, with a high of 
$3,711 in 1989 and a low of $1,642 in 
1982. The trend for estimated consump
tion for the past 10 years was one of 
continued growth with about 199% total 
increase or an annual compounded 
growth rate of about 130Jo. 

The value of U.S. estimated apparent 
consumption of diamonds increased 
slightly to $3.1 billion. The average an
nual value of apparent consumption of 
diamonds for the past 10 years was 
$2,158 million, with a high of $3,115 
million in 1989 and a low of $1,642 
million in 1982. The trend for the value 
of apparent consumption for the past 10 
years was one of significant increase. The 
value of apparent consumption of dia
monds increased 216% over the period. 

The 1989 estimated apparent con
sumption of colored stones, led by em
erald, ruby, and sapphire, was valued at 
$406.9 million, an increase of 31%. 
The annual average value of consump
tion of colored stones for the past 8 
years was $316.0 million, with a high of 
$406.9 million in 1989 and a low of 
$252.4 million in 1982. The trend for 
apparent consumption of colored 
stones for the past 8 years was one of 
fluctuating increases and decreases, but 
the general trend was one of increased 
consumption. 

The estimated apparent consump
tion of pearls-natural, cultured, and 
imitations-was $146.9 million, a de
crease of about 18% from 1988. The 
value was about 53% greater than the 
8-year low in 1982, but was about 18% 
less than the 8-year average of $178.9 
million a year. 

Estimated apparent consumption of 
synthetic and imitation gem materials 
decreased about 49% to $43.7 million. 
Average apparent consumption of syn
thetic and imitation gem materials for 
the past 8 years was $50.3 million per 
year, with a high of $109.1 million in 
1987 and a low of $13.9 million in 
1982. The trend for apparent consump
tion for the past 8 years was one of 
generally strong growth until the signif
icant decrease in 1989. Even with the 
1989 decrease, annual apparent con-
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sumption increased about 214% over 
the 8 years. 

Estimates of U.S. diamond jewelry 
sales by jewelers were $11.6 billion dur
ing 1989, up slightly from the $11.3 
billion in 1988. 

PRICES 

Demand, beauty, durability, rarity, 
freedom from defects, and perfection 
of cutting determine the value of a gem 
stone. But the major factor in estab
lishing the price of gem diamond is the 
control over output and prices as exer
cised by the Central Selling Orgfiniza
tion's (CSO) Diamond Trading Co. 
Ltd. The CSO is a subsidiary of De 
Beers Consolidated Mines Ltd. 

The average U.S. wholesale asking 
price of the top 25 grades (D-H color 

and IF through VS2 clarity) of a 1-carat 
diamond fluctuated between $7,256 
and $7,202 and was $7,044 at yearend. 
The average value per carat of all 
grades, sizes, and types of gem-quality 
diamond imports was $408, a 9% in
crease compared with that of 1988. The 
average value of diamond imports for 
the past 10 years was $407 a carat, with 
a high of $541 in 1980 and a low of 
$353 in 1984. The trend for the average 
annual value of diamonds imported for 
the past 10 years was one of general 
decline from the 10-year high in 1980 to 
stable prices in 1986, 1987, and 1988, 
followed by the 1989 increase. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
ruby, paid by retail jewelers on a per 
stone or memo basis, was $3,500, un
changed from 1988. The average value 
of ruby imports increased 9% to $33.75 
a carat. The average annual value of 

TABLE 1 

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 

Carat Description, Clarity 2 
Price range Average 4 

weight color 1 (GIA terms) 
per carat 3 

July 1989 
Jan. 1989-Jan. 1990 

0.25 G VS1 $1,300-$1,400 $1,400 

.25 G VS2 1,100- 1,200 1,200 

.25 G Sll 880- 970 970 

.25 H VS1 1,100- 1,200 1,200 

.25 H VS2 1,000- 1,100 1,100 

.25 H Sll 860- 950 950 

.50 G VS1 2,500- 2,700 2,900 

.50 G VS2 2,300- 2,500 2,600 

.50 G Sll I ,900- 2,300 2,200 

.50 H VSJ 2,300- 2,600 2,600 

.50 'H VS2 2,100- 2,400 2,400 

.50 H Sll 1,800- 2,100 2,100 

.75 G VS1 2,900- 3,500 3,300 

.75 G VS2 2, 700- 3,200 3,000 

.75 G Sll 2,300- 2,800 2,600 

.75 H VSI 2,600- 3,000 2,900 

.75 H VS2 2,300- 2, 700 2,600 

.75 H Sll 2,100- 2,500 2,400 

1.00 G VS1 4,600- 4,600 4,600 

1.00 G VS2 4,100- 4,100 4,100 

1.00 G Sll 3,500- 3,500 3,500 

1.00 H VSJ 4,100- 4,100 4,100 

1.00 H VS2 3,600- 3,600 3,600 

1.00 H Sll 3,200- 3,200 3,200 
1 Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; H-I-traces of color. 
2 Clarity: IF-no blemishes; VVSI-very, very slightly included; VS-very slightly included; VS2-very slightly included, but not visible; 
Sll-slightly included. 
3 Jeweler's Circular-Keystone V. 161, No.3, Feb. 1990. 
4 Jeweler's Circular-Keystone V. 159, No. 2, Sept. 1989. 
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ruby imports for the past 8 years was 
$25.33 per carat, with a high of $34.04 
in 1982 and a low of $16.42 in 1984. 
The trend for the value of ruby imports 
for the past 8 years was one of rapid 
decline, 52% for the period from 1982 
to 1984. This was followed by a steady, 
moderate increase of 160Jo per year. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
sapphire, paid by retail jewelers on a 
per stone or memo basis, was $1,400, 
unchanged from 1988. The average 
value of sapphire imports increased 5% 
to $24.28 per carat. The average annual 
value of sapphire imports for the past 8 
years was $23.43 per carat, with a high 
of $27.97 in 1987 and a low of $18.50 
in 1984. The trend for the value of 
sapphire imports for the past 8 years 
was one of fluctuating increases and 
decreases. The 8-year period ended 
with the 1989 value slightly below the 
1982 value. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
emerald, paid by retail jewelers on a per 
stone or memo basis, was $2,750, an 
increase of 6%. The average value of 
emerald imports decreased 23% to 
$61.00 per carat. The average annual 
value of emerald imports for the past 
10 years was $56.47 per carat, with a 
high of $78.79 in 1988 and a low of 
$35.06 in 1984. The trend for the value 
of emerald imports for the past 10 years 
was one of fluctuating increases and 
decreases from 1980 through 1984. A 
steady moderate growth followed, re-

suiting in the 1989 average value being 
about 550fo greater than the 1980. 

FOREIGN TRADE 

The export value of gem materials 
increased 17% to $1,180 million, a 
record high. The quantity of diamonds 
exported increased 17% to 692,588 car
ats, and the value of diamond exports 
increased about 20% to $1,086.6 mil
lion. The average annual quantity of 
diamonds exported for the past 10 
years was 369,264 carats, with a high of 
590,412 in 1988 and a low of 184,871 in 
1982. The trend for the quantity of 
diamonds exported for the past 10 
years was one of moderate decline, 
13%, during the first 4 years, followed 
by significant growth, 2190Jo, from 
1982 to 1989. The average annual value 
of diamond exports for the past 10 
years was $521.6 million, with a high of 
$908.9 million in 1988 and a low of 
$292.8 million in 1982. The trend for 
the value of diamond exports for the 
past 10 years was one of significant 
decline, 113%, over 4 years, followed 
by a moderate growth of 32% in 3 
years, and then a significant growth of 
136% over the last 3 years. This re
sulted in record exports in 1989. 

The export of other precious stones, 
cut but unset and other than diamonds 
and pearls, decreased about 36% to 
$43.6 million. The average annual ex
port value for the past 8 years for these 

TABLE 2 

PRICES OF U.S. CUT COLORED GEM STONES, BY SIZE 1 

Price range 
Average price 

Carat per carat 2 

Gem stones 
weight per carat 

Jan. in 1989 2 Jan. 
1989 1990 

Amethyst $6- $18 $8.00 $13.00 

Aquamarine 100- 250 175.00 175.00 

Emerald 1,900-3,500 2 • 400 . 00 2,750.00 

Garnet, tsavorite 500- 800 950.00 650.00 

Ruby 3,000-4,000 3,000.00 3,500.00 

Sapphire 800-2,000 1,050.00 1,400.00 

Tanzanite 250- 350 354.00 300.00 

Topaz 6- 12 7.50 9.00 

Tourmaline, red 60- 125 92.50 92.50 
1 Fine quality. 
2 Jewelers' Circular-Keystone V. 161, No.3, Mar. 1990, p. 190. These figures represent a sampling of net prices that wholesale colored 
stone dealers in various U.S. cities charged their cash customers during the month for fine quality stones. 
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natural gem stones was $39.4 million, 
with a high of $68.5 million in 1988 
and a low of $27.7 million in 1984. The 
8-year trend for the value of exports for 
these types of gem materials was one of 
increases and decreases, but ultimately 
resulting in a significant total increase 
of 131% for the period. 

Exports of synthetic gem material 
increased by 667%, to $46.0 million. 
The average annual value of exports for 
the past 8 years was $15.6 million, with 
a high of $46.0 million in 1989 and a 
low of $6.0 million in 1987 and 1988. 
The 8-year trend for the value of ex
ports was one of extreme decline, 52%, 
for 1982-83, followed by steady mod
erate growth of 62% over the next 5 
years and showing a significant gain in 
the last year. 

Export of natural, cultured, and im
itation pearls, not set or strung, in
creased about 55% to $3.4 million. 

Reexports of gem material decreased 
24% to $293.2 million. The quantity of 
diamonds reexported decreased about 
77% to 0.4 million carat, the lowest 
amount in the past 10 years. The value 
of diamonds reexported decreased 
about 51% to $157.1 million. The av
erage annual quantity of diamonds re
exported for the past 10 years was 1.8 
million carats, with a high of 3.0 mil
lion carats in 1981 and a low of 0.4 
million in 1989. The 10-year trend for 
the quantity of diamonds reexported 
was highly mixed. The period started 
with 2 years of extreme increase, 171%, 
followed by 3 years of moderate de
cline, 37%, followed by 3 years of 
essentially stabile reexports, and then 
the most recent declines in 1988 and 
1989. The average annual value of re
exported diamonds for the past 10 
years was $285.0 million, with a high of 
$412.8 million in 1981 and a low of 
$157.1 in 1989. The 10-year trend for 
the value of reexports was one of in
crease, 4%, for 1980-81, moderate de
cline, 55%, the next 4 years, followed 
by 3 years of significant increase, 72%, 
and then the major decrease in 1989. 
The value of 1989 reexports was 61% 
less than that of 1980. 

The reexport of natural gem materi
als, cut but not set, other than dia
monds and pearls, decreased about 
92% to $4.6 million, a record low for 
tlie 8-year period for which data were 
available. The average annual value of 
reexports for the past 8 years was $33.0 
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million, with a high of $55.1 million in 
1988 and a low of $4.6 million in 1989. 
The 8-year trend for the value of reex
ports was one of alternating decreases 
and increases. 

The reexport of natural gem materi
als not cut or set, other than diamonds 
and pearls, increased about 4730Jo to 
$127.3 million. The extremely large in
crease was most likely the result of 
reexporting colored stones to world
wide cutting centers for cutting and 
reexport to the United States as fin
ished gems. The average annual value 
of reexports for the past 8 years was 
$25.0 million, with a high of $127.3 
million in 1989 and a low of $1.3 million 
in 1987. The 8-year trend for the value of 
reexports was one of extreme increases 
and decreases, with the value over the 
period increasing 1,575%. 

Reexports of natural, cultured, and 
imitation pearls and synthetic gem ma
terials were $3.9 million and $0.4 mil
lion, respectively. 

The value of gem materials imported 
increased slightly to a record high of 
$5,115 million. The value of imported 
gem diamonds accounted for about 
85% of the total. The average annual 
value of gem material imports for the 
past 10 years was $3,661 million, with a 
high of $5, 115 million in 1989 and a 
low of $2,384 million in 1982. 

The value of imported gem dia
monds increased slightly to a record 
high of $4,358 million. The 10-year 
trend for the value of diamond imports 
was one of generally steady continuous 
growth with an increase of 94% for the 
period. During the period, the value of 
imported uncut diamonds decreased 
44%, while the value of cut stones 
imported increased 203 OJo. 

The imports of cut diamonds in
creased slightly in quantity and value to 
8.9 million carats and $3,805.5 million, 
respectively. The average annual quan
tity of cut diamonds imported was 6.3 
million carats, with a high of 8.9 mil
lion in 1989 and a low or 1.3 million 
carats in 1980. The trend for cut dia
mond imports for the past 10 years was 
one of continued increases; the period 
ended with imports 246% greater than 
at the beginning of the period. The 
average annual value of imported cut 
diamonds was $2,549.6 million, with a 
high of $3,805.5 in 1989 and a low of 
$1,256.0 million in 1980. The trend for 
the value of imported cut diamonds for 
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the past 10 years was of strong growth 
and increases. The value at the end of 
the period was 203% greater than at the 
beginning. 

The value of imports of other gem 
materials, led by emerald, ruby, and 
sapphire, was $756.4 million, about the 
same as those of 1988. Emerald im
ports increased about 19% to 207.5 
million. The average annual value of 
emerald imports for the past 10 years 
was $149.8 million, with a high of 
$207.5 million in 1989 and a low of 
$120.8 million in 1982. The 10-year 
trend for the value of emerald imports 
was one of fluctuating increases and 

decreases resulting in a 44% increase 
for the period. 

The value of ruby imports increased 
16% to 83.4 million, the fourth highest 
value for the past 10 years. The average 
annual value of imports for the past 10 
years was $75.8 million, with a high of 
$93.8 in 1981 and a low of $58.7 in 
1987. The 10-year trend for import 
values was one of extreme fluctuations. 
The period ended with values having 
increased 42% from the 10-year low, 
but still 11 OJo below the high for the 
period. 

The value of sapphire imports in
creased 23% to $100.0 million, the high 

TABLE 3 

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF 
INDUSTRIAL DIAMOND), BY COUNTRY 

1988 1989 
Country Quantity Value' Quantity Value' 

(carats) (millions) (carats) (millions) 

Exports: 

Belgium 163,246 $142.4 178,220 $187.1 

Canada 24,104 18.4 24,957 30.0 

France 7,946 11.4 5,577 11.4 

Germany, Federal 
Republic of 3,736 4.7 2,717 4.4 

Hong Kong 92,067 208.1 112,529 234.5 

Israel 169,433 137.9 222,424 192.6 

Japan 74,566 196.2 65,407 199.7 
Singapore 5,135 9.2 3,274 10.1 

Switzerland 23,929 141.9 16,800 133.3 
Thailand 16,082 12.2 39,575 16.4 

United Kingdom 3,641 20.6 7,263 44.6 

Other 6,527 5.9 13,845 22.5 

Total 590,412 908.9 692,588 1,086.6 
= Reexports: 

Belgium 833,081 104.4 101,462 29.7 

Canada 5,855 1.2 765 1.1 

China 14,009 0.3 677 e> 
Germany, Federal 
Republic of 31,236 2.6 5,523 0.9 

Hong Kong 34,682 19.6 28,157 19.0 

India 139,684 5.0 49,240 3.4 

Israel 137,820 65.9 28,464 21.6 

Japan 114,904 10.2 49,227 7.1 

Netherlands 89,000 9.4 12,125 3.5 

Switzerland 34,234 77.5 25,401 47.4 

United Kingdom 26,929 12.6 3,188 16.0 

Other 83,026 10.3 53,671 7.4 

Total 1,544,460 319.0 357,900 157.1 
1 Customs value. 
2 Less than I /2 unit. 

Source: Bureau of the Census. 
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TABLE4 

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, 
WEIGHT, AND COUNTRY 

1988 1989 
Kind, range, and 
country of origin Quantity Value 1 Quantity Value 1 

(carat) (millions) (carat) (millions) 

Rough or uncut, natural: 2 

Belgium 

Brazil 

Israel 

Netherlands 

South Africa, Republic of 

Switzerland 

United Kingdom 

Venezuela 

Other 

Total 

Cut but unset, not over 0.5 
carat: 

Belgium 

Brazil 

Canada 

Hong Kong 

India 

Israel 

Netherlands 

South Africa, Republic of 

Switzerland 

United Kingdom 

Other 

Total 

Cut but unset, over 0.5 carat: 

Belgium 

Hong Kong 

India 

Israel 

Netherlands 

South Africa, Republic of 

Switzerland 

United Kingdom 

Other 

Total 
1 Customs value. 
2 Jncludes some natural advanced diamond. 

Source: Bureau of the Census. 

305,142 

349,461 

38,734 

57,791 

48,515 

14,307 

619,461 

684 

210,203 

1,644,298 

1,035,452 

34,554 

9,156 

285,268 

3,758,747 

1,109,474 

27,588 

5,532 

76,169 

23,406 

160,707 

6,526,053 

709,527 

59,949 

386,422 

906,752 

7,859 

22,762 

24,281 

17,546 

92,028 

2,227,126 

value for the past 10 years. The average 
annual value of sapphire imports for 
the past 10 years was $78.7 million, 
with a high of $100.0 million in 1989 
and a low of $50.3 million in 1980. The 
10-year trend for the value of imports 
was one of extremely fluctuating in
creases and decreases. The period 
ended with the value 960Jo greater than 
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$111.8 

10.7 

8.2 

7.9 

44.9 

8.2 

317.5 

.I 

79.3 

588.6 

406.7 

13.7 

4.1 

63.1 

886.1 

532.8 

26.8 

5.1 

36.8 

22.9 

37.9 

2,036.0 

578.9 

40.1 

111.3 

675.2 

12.9 

40.6 

95.1 

45.3 

81.8 

1,681.2 

57,962 

33,709 

12,979 

24,424 

9,130 

12,268 

747,397 

7,275 

284,292 

1,189,436 

1,531,997 

39,200 

7,754 

101,828 

3,136,459 

1,784,444 

19,227 

10,707 

41,986 

37,581 

138,808 

6,849,991 

266,164 

68,930 

1,176,503 

318,288 

4,809 

1,245 

21,420 

11,116 

151,614 

2,020,089 

$18.0 

5.7 

7.1 

11.7 

13.8 

11.9 

254.0 

.9 

229.5 

552.6 

962.7 

16.2 

5.5 

48.1 

792.4 

1,104.3 

24.1 

15.7 

75.6 

37.3 

57.0 

3,138.9 

99.0 

19.5 

312.0 

178.5 

10.5 

.4 

13.4 

8.2 

25.1 

666.6 

at the beginning and at the high for the 
period. 

The value of imported gem materials 
other than diamond, emerald, ruby, 
and sapphire decreased 15% to $365.5 
million. The average annual value of 
imports was $314.7 million, with a high 
of $429.5 in 1988 and a low of $110.6 
in 1980. The 10-year trend for the value 

of imports was one of fluctuating in
creases and decreases resulting in a 
total increase of 230% for the period. 

WORLD REVIEW 

Diamond sales by De Beers Consol
idated Mines Ltd.'s CSO in the second 
half of 1989 were $1.77 billion. This 
was 24% less than the $2.32 billion for 
the first half of 1989 and 10% less than 
for the second half of 1988. Total dia
mond sales by the CSO were $4.09 
billion in 1989, about 2% less than the 
1988 record high of $4.17 billion. Ac
cording to diamond dealers, the re
duced sales were most likely the result 
of a sagging U.S. demand. Estimates of 
the annual world market for diamond 
jewelry are approximately $40 billion. 
The U.S. share of this market dropped 
in 1989 from the historical level of 
about 33% to 29%. The three largest 
consumers are Japan (30%), the United 
States (29%), and Europe (18%). The 
amount of diamonds in the pipeline 
between the CSO rough sales and the 
retail purchaser is of equal importance 
to the CSO sales. Estimates of the 
material in the pipeline in 1989 were 
about $15 to $18 billion, measured at 
wholesale polished prices, or 2.5 years 
of sales. Sales of colored gem stones 
remained very strong. 

Natural diamond production occurs 
in Africa, Asia, Australia, and South 
America. The principal producing lo
calities are as follows: in Africa
Angola, Botswana, Namibia, the Re
public of South Africa, and Zaire; in 
Asia-the U.S.S.R. (Northeastern Si
beria and in the Yakut, A.S.S.R.); in 
Australia; and in South America
Venezuela and Brazil. 

Foreign countries in which major gem 
stone deposits (other than diamond) oc
cur are Afghanistan (beryl, kunzite, 
ruby, tourmaline); Australia (beryl, opal, 
sapphire); Brazil (agate, amethyst, beryl, 
kunzite, ruby, sapphire, tourmaline, 
topaz); Burma (beryl, jade, ruby, sap
phire, topaz); Colombia (beryl, sap
phire); Kenya (beryl, garnet, sapphire); 
Madagascar (beryl, rose quartz, sap
phire, tourmaline); Mexico (agate, opal, 
topaz); Sri Lanka (beryl, ruby, sapphire, 
topaz); Tanzania (tanzanite, garnet, 
ruby, sapphire, tourmaline); and Zambia 
(amethyst, beryl). 
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Angola 
Endiama, the Government-owned and 

operated diamond mining company, sold 
over 1 million carats of diamonds in 
1989 valued at about $200 million. But 
when diamonds taken in UNITA raids 
and smuggling are considered, the coun
ty's production was most likely nearly 
double the official sales. UNITA repre
sentatives recently offered $10 million 
worth of rough for sale on the U.S. 
market. 

De Beers signed a declaration of 
intent with Endiama to help in devel
oping Angolan diamond deposits. The 
agreement, worth $180 million annu
ally, is for co-operation in prospecting, 
mining, and marketing. Further discus
sions and technical studies, leading to 
the establishment of a joint venture, are 
underway. Endiama may start market
ing a "significant proportion" of pro
duction through the CSO in 1990, mov
ing toward an exclusive agreement as 
production increases. It is also the in
tentions of the parties to build a dia
mond sorting building in Luanda in 
which to sort Angolan production be
fore its sale to the CSO. 

Australia 
Poseidon Exploration Ltd. pur

chased Freeport Bow River Properties 
Inc., the joint venture of Freeport
McMoRan Australia Ltd. and Gem 
Exploration and Minerals Ltd. The 
joint venture owned and operated the 
Bow River alluvial diamond project. 
Production from Bow River averages 
200Jo gem quality, 70% near-gem qual
ity, and 10% bort. 

Argyle Diamond Mines Pty. Ltd.'s 
annual diamond production from the 
AK -1 pipe was essentially unchanged 
at about 34.4 million carats. Argyle's 
annual production accounted for about 
37% of the world's production of nat
ural diamonds. 

Many firms continued their diamond 
exportation efforts. Gem Exploration 
Ltd. reported success in a sampling 
program for the Kununurra Project in 
Western Australia, and Terres Re
sources NL also worked in the Ku
nunurra area. Poseidon-Trian Minerals 
continued to explore in the Phillips 
Range in Western Australia, as did the 
Capricorn Resources, Copperfield, and 
Moonstone joint venture. Auridiam
Afro-West worked on its project at 
Mount Wynne in Western Australia, as 
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TABLE 5 

U.S. IMPORTS FOR CONSUMPTION OF NATURAL PRECIOUS AND 
SEMIPRECIOUS GEM STONES, OTHER THAN DIAMOND, 

Emerald: 

Belgium 

Brazil 

Kind and 
country 

Colombia 

France 

Germany, Federal Republic 
of 

Hong Kong 

India 

Israel 

Japan 

South Africa, Republic of 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total 

Ruby: 

Belgium 

Brazil 

Colombia 

France 

Germany, Federal Republic 
of 

Hong Kong 

India 

Israel 

Japan 

Switzerland 

Thailand 

United Kingdom 

Other 

Total 

Sapphire: 

Australia 

Austria 

Belgium 

Brazil 

Canada 

Colombia 

France 

Germany, Federal Republic 
of 

Hong Kong 

India 

Israel 

Japan 

See footnotes at end of table. 

BY KIND AND COUNTRY 

1988 

Quantity Value 1 

(carats) (millions) 

ll,963 

80,199 

243,521 

13,817 

34,376 

135,384 

1,205,636 

89,399 

20,102 

4 

65,021 

256 

216,501 

8,026 

91,701 

2,215,906 

8,926 

4,945 

258 

5,885 

26,530 

47,152 

318,575 

38,593 

ll,572 

40,183 

1,822,557 

8,443 

61,703 

2,395,322 

2,883 

603 

20,024 

9,528 

16,177 

1,398 

46,296 

26,750 

123,689 

149,488 

8,931 

22,662 

$5.6 

6.4 

63.8 

3.2 

2.4 

14.7 

20.4 

24.7 

1.0 

e> 
20.6 

e> 
3.8 

2.9 

5.1 

174.6 

1.3 

.2 

e> 
3.4 

1.0 

4.6 

l.l 

1.6 

.8 

11.6 

40.5 

3.6 

2.3 

72.0 

.2 

e> 
.9 

.2 

.9 

e> 
2.3 

1.0 

5.8 

1.2 

l.l 

.6 

1989 

Quantity Value 1 

(carats) (millions) 

10,605 

80,829 

429,390 

5,345 

23,902 

135,423 

2,068,254 

89,559 

10,178 

146 

60,265 

1,681 

366,925 

6,187 

112,866 

3,401,555 

7,760 

8,093 

337 

21,483 

20,822 

79,583 

455,954 

26,326 

796 

70,098 

1,778,218 

3,596 

73,345 

2,546,411 

30,439 

377 

26,155 

8,705 

5,622 

358 

7,825 

31,999 

102,671 

112,937 

29,535 

2,532 

$1.2 
12.8. 

73.1 

4.0 

3.2 

18.9 

25.9 

24.7 

1.1 

e> 
28.6 

.7 

5.0 

2.5 

5.8 

207.5 

.8 

6.1 

1.6 

3.8 

.4 

19.7 

38.9 

2.9 

4.6 

83.4 

.4 

e> 
2.2 

.2 

.6 

.2 

1.4 

1.4 

8.4 

1.0 

4.7 

.6 
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TABLE 5-Continued 

U.S. IMPORTS FOR CONSUMPTION OF NATURAL PRECIOUS AND 
SEMIPRECIOUS GEM STONES, OTHER THAN DIAMOND, 

BY KIND AND COUNTRY 

Kind and 
country 

Sapphire-Continued 

Korea, Republic of 

Singapore 

Sri Lanka 

Switzerland 

Thailand 

United Kingdom 

Other 

Total 

Other: 

Rough, uncut: 

Australia 

Brazil 

Colombia 

Hong Kong 

Nigeria 

Pakistan 

South Africa, Republic of 

Switzerland 

United Kingdom 

Zambia 

Other 

Total 

Cut, set and unset: 

Australia 

Brazil 

Canada 

China 

Germany, Federal 
Republic of 

Hong Kong 

India 

Japan 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total 

NA Not available. 
1 Customs value. 
2 Less than 1110 unit. 

Source: Bureau of the Census. 

Quantity 
(carats) 

6,438 

4,705 

39,259 

32,446 

2,878,129 

10,102 

110,301 

3,509,809 

NA 

NA 

NA 

NA 

did Stockdale, a subsidiary of De 
Beers, in the Ellendale area. Pemlya 
Mines NL and Noranda Pty. Ltd.'s 
joint venture searched for diamonds in 
the Eastern Pilbara. Cluff Resources 
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1988 

Value 1 

(millions) 

f) 
$.2 

2.4 

10.2 

50.2 

2.9 

1.4 

81.5 

.9 

29.7 

2.4 

.5 

.2 

1.0 

4.8 

1.7 

.6 

.9 

5.5 

48.2 

12.6 

18.6 

.4 

2.3 

15.8 

27.4 

5.1 

144.5 

3.1 
11.3 

14.2 

1.7 

17.7 I 

274.7 

Quantity 
(carats) 

9,024 

481 

63,184 

67,086 

3,576,666 

9,435 

34,348 

4,ll9,379 

NA 

NA 

NA 

NA 

1989 

Value 1 

(millions) 

e> 
CZ> 

$4.1 

15.6 

55.1 

2.5 

1.6 
100.0 

1.4 

36.0 

10.5 

2.2 

.7 

1.4 

.2 

1.3 

f) 
.5 

\ ll.l 

65.3 

10.7 

5.0 

.2 

1.1 

12.2 

21.2 

3.7 

118.3 

1.3 

1.8 

10.0 

2.4 

15.7 

203.6 

Pacific Ltd. explored the Copeon
Bingara area of New South Wales. 
Cambridge Gulf Exploration NL 
started a search for diamonds on leases 
covering about 2,000 square kilometers 

TABLE 6 

VALUE OF U.S. IMPORTS OF 
SYNTHETIC AND IMITATION 

GEM STONES, INCLUDING 
PEARLS, BY COUNTRY 

(Million dollars 1) 

Country 1988 

Synthetic, cut but unset: 

Austria 2.0 

France .6 

Germany, Federal 
Republic of 9.1 

Japan 

Korea, Republic of 

Switzerland 

Other 

Total 

Imitation: 

Austria 

Czechoslovakia 

Germany, Federal 
Republic of 

Japan 

Other 

Total 
1 Custom value. 

Source: Bureau of the Census. 

2.1 

8.1 

6.0 

5.6 

33.5 

49.4 

2.7 

6.7 

4.6 

6.2 

69.6 

1989 

3.7 

.4 

9.4 

0.4 

4.3 

3.8 

7.4 

29.4 

40.0 

3.1 

1.6 

.4 

12.2 

57.3 

on either side of the Ord rivermouth. 
Quicksilver Resources was seeking in
vestors to finance the exploration of 
three diamond prospects in Western 
Australia, the Byro Project, Mount 
Edith, and Tier Range. The Mount 
Gipps Ltd. and Reedy Lagoon Corpo
ration NL joint venture will begin drill
ing for diamonds in the Reedy Lagoon 
region of South Australia during 1990. 

Australia held its first culture pearl 
auction in October at Darwin. Long the 
leading producer in the quantity of 
cultured South Sea pearls, it was time 
also to claim the title of number one in 
quality. For this reason, the nine pearl 
farms that account for an estimated 
8007o of the production decided to sell 
the bumper pearl crops at home instead 
of in Japan. The auction was a large 
success with 60 firms worldwide spend
ing $33.5 million. The Japanese were 
the largest purchaser, buying about $23 
million.' 

A new form of gem orthoclase, 
named Rainbow Lattice Sunstone, was 
discovered in an area known as the 
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TABLE 7 

U.S. IMPORTS FOR CONSUMPTION OF PRECIOUS AND 
SEMIPRECIOUS GEM STONES 

(Thousand carats and thousand dollars) 

Stones 
1988 1989 

Quantity Value 1 Quantity Value 1 

Diamonds: 

Rough or uncut 1,644 588,611 1,189 552,557 

Cut but unset 8,753 3,717,151 8,870 3,805,590 

Emeralds: Cut but unset 2,216 174,623 3,402 207,546 

Coral: Cut but unset, and cameos 
suitable for use in jewelry NA 2,967 NA NA 

Rubies and sapphires: Cut but unset 5,905 153,552 6,666 183,344 

Marcasites 1,229 NA NA 

Pearls: 

Natural NA 3,389 NA 4,382 

Cultured NA 171,693 NA 144,335 

Imitation NA 7,198 NA 5,456 

Other precious and semiprecious 
stones: 

Rough, uncut NA 48,186 NA 65,298 

Cut, set and unset NA 79,056 NA 55,909 

Other NA 19,795 NA NA 

Synthetic: 

Cut but unset 81,096 28,995 99,292 29,368 

Other NA 4,485 NA 3,441 

Imitation gem stone NA 62,404 NA 57,323 ---
Total 

NA Not available. XX Not applicable. 
1 Customs value. 

Source: Bureau of the Census. 

Mud Tank Zircon Field in the Harts 
Range of the Northern Territory. The 
material was named for the unique 
lattice pattern of aventurescence it dis
plays. Inclusions of ilmenite and hema
tite oriented on the crystal lattices 
causes this effect. 2 

Heavy rains during the month of 
March severely disrupted opal produc
tion from Coober Pedy, Mintabie, and 
Andamooka. The rains collapsed mine 
shafts and flooded tunnels and opencut 
mines. It will take 6 months, and in 
some cases a year, to get back into full 
production. The lost production will 
result in an increase in the price of 
Australian opal. 

Brazil 
Glencairn Explorations Ltd. received 

a positive feasibility study on the Feijao 
Cru diamond deposit in Bahia. It was 
estimated that production would be 
42,000 to 84,000 carats annually and 
would average 800Jo gem quality. The 
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XX 5,063,334 XX 5,114,549 

original discovery was made by Miner
acao Piracicaba Ltd., a Brazilian com
pany. Glencairn can earn 500Jo interest 
in Piracicaba by investing an additional 
$250,000. There are about 25 small 
mines operating in the Chapada Dia
mantina region of Bahia. 

Mineracao Tejucana, the joint ven
ture between Sibeka's wholly owned 
Sibradiam Participacoes Ltda. and 
Union Miniere, produced more than 
34,000 carats of diamonds and 107 
kilograms of gold from its dredging 
operations on the Jequitinhoha River. 
The joint venture operated four dredges 
on the Lamarao flat and a fifth dredge 
was located outside of the main pro
duction area. 

A discovery of tourmaline of un
usual colors was made in Paraiba. The 
material, called "Paraiba" tourmaline, 
ranged in color from a highly saturated 
medium bluish green to medium dark 
blue-green and to a dark blue to vio
letish blue. The saturation and depth of 

color is outstanding. The stones de
mand a high price with 30 to 50 point 
stones selling for as much as $150 per 
carat and 5-carat stones going for as 
much as $2,500 per carat. 

Canada 
Cameco and Uranerz Exploration 

and Mining reportedly found seven 
kimberlite pipes on their joint-venture 
Fort a Ia Corne property east of Prince 
Albert, Saskatchewan. Microdiamonds 
were found in one pipe. The two firms 
have staked 170,000 hectares for explo
ration in the Fort a Ia Corne area. 
Additionally, Uaranerz is acquiring 
land to the north in the Choiceland
Snowden-Smeaton area for explora
tion. The race to claim land for dia
mond exploration in Saskatchewan is 
growing. The staking of a 200,000 hec
tare parcel between Prince Albert and 
Saskatoon increased the total amount 
of land held for diamond exploration 
to 647,000 hectares. Monopros, theCa
nadian exploration arm of De Beers, 
started the staking rush in 1988. 

Corona Corp. discovered kimberlite 
rocks on the Sturgeon Lake exploration 
property of Claude Resources. A drill 
intersected kimberlite at a depth of 37 
meters and was still in kimberlite at 111 
meters. To date, there is no indication 
that the kimberlite contains diamonds; 
additional work will be necessary to 
determine if diamonds are present. The 
property is located north of Prince 
Albert, Saskatchewan. 

Central African Republic 
A joint venture, founded in 1987 be

tween Osborne & Chappel Goldfields 
and Societe d'Enterprise et d'Investisse
ments SA, continued their diamond ex
ploration program with encouraging re
sults. The joint venture has exploration 
rights for alluvial diamonds along a 170-
kilometer stretch of the Mamber River. 
To date, reconnaissance drilling, geo
physical testwork, and small-scale bulk 
sampling has been completed. 

China 
The production of colored gem 

stones increased about 300Jo in the past 
year. The five most commonly mined 
gem stones were aquamarine, tourma
line, sapphire, topaz, and nephrite 
jade. Other gem materials produced 
include amazonite, amber, amethyst, 
andalusite, aventurine, azurite, bowen-
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ite, diopside, garnets, jet, kunzite, mal
achite, peridot, quartz, ruby, tur
quoise, and zircon. 3 

Ashton Mining Ltd. of Australia was 
granted exclusive exploration, mining, 
and marketing rights for diamonds in 
the Hunan Province. The company will 
share equally in any production, proc
essing, and sale of diamonds with the 
provincial government. A cutting fac
tory will be established in Hunan when 
diamond production begins. 

In Laioning Province, the Wafandian 
diamond deposit, potentially the larg
est in China, is being developed for 
mining and is scheduled to begin oper
ation in late 1990. Production is fore
casted to be 118,000 carats per year. 
The Wafandian Mine would be China's 
fifth diamond mine, joining the Bin
Hai also in Laioning Province, and the 
Chang Ma, Tao Cheng, and Linshu 
Mines in Shandong Province. 

Columbia 
At the Muzo emerald mine in Boy

aca, two major leaseholders, Tecminas 
and Coesminas, have begun using 
shafts and underground tunnels in ad
dition to strip mining to recover emer
alds. The relative flatness of the Muzo 
mining area and the accumulation of 
hundreds of years of mine tailings re
sulted in limiting access to some areas 
for production and exploration. The 
shafts and tunnels may allow the pro
ducers to relocate some of the old 
production veins and to discover new 
productive areas. The tunnels have en
countered problems both with ground 
support and the inflow of water. 4 

Finland 
The Finnish Geological Survey (GSI) 

reported the discovery of a 2,250-carat 
emerald. The totally transparent gem 
was estimated to be valued at approxi
mately $250,000. The GSI drew up 
plans to intensify the exploration work 
in a 2-hectare area. 

Guinea 
A 255.61-carat diamond, recovered 

from the Aredor Mine, was purchased 
for slightly more than $10 million. At 
$39,300 per carat, it was not the highest 
per carat price ever paid for a rough 
diamond; a 181.77-carat rough dia
mond from Aredor sold for $47,400 per 
carat in 1988. However, the total pur
chase price was the highest ever paid 
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for a rough diamond. In February, 
Aredor was granted a 405-square-kilo
meter extension to its mining lease. The 
new ground is believed to contain high
quality alluvial reserves. 

India 
During fiscal year April 1, 1988, to 

March 31, 1989, the value of finished 
diamonds exported increased 75o/o to 
$2.95 billion. The value was the great
est for any country and accounted for 
about 28o/o of the value of diamonds 
and 70% of the stones used in diamond 
jewelry. The increase was the result of a 
general increase in demand for dia
monds, a depreciation of the rupee, 
falling labor costs, and favorable Gov
ernment policies aimed at boosting ex
ports. India plans to increase its share 
of the market to near 50% of the value 
within 2 years. The diamond industry 
employs approximately 1 million skilled 
and semi-skilled workers. 

The Indian Minerals Exploration 
Corp. Ltd. and the French BRGM 
company entered into an agreement to 
explore for diamonds and develop any 
commercial deposits discov:ered in the 
Pana, Krishna, and Vajnakarur areas. 

Israel 
Diamond imports and exports in

creased for the year. Imports increased 
about 6% to $2.6 billion and exports 
were approximately $2.7 billion, an in
crease of over 7% compared with that 
of 1988. Approximately 43% was ex
ported to the United States and about 
35% to the Far East. 

Dov Riger of Israel and Tasaki 
Shinju of Japan opened a joint-venture 
automated polishing factory at Beit 
Shean, in northern Israel. The factory 
employs 30 workers using automatic 
piermatic polishing machines. The en
tire output of the factory is committed 
to the Japanese parent company. 
Tasaki Shinju has annual sales of about 
$200 million. 

Namibia 
Consolidated Diamond Mines of 

South-West Africa (CDM), the De Beers 
Consolidated Mines, Ltd. subsidiary 
that controls the majority of the dia
mond mining concessions in Namibia, 
began development of two new diamond 
operations. The Elizabeth Bay operation 
will recover about 250,000 carats per year 
of small stones from windblown depos-

its. The mine is located about 30 kilome
ters south of the town of Luderirtz and 
will mine and process about 4 million 
metric tons per year during its projected 
10-year life. Production is scheduled to 
begin in March 1991. The Auchas Mine 
along the Orange River will recover 
about 40,000 carats per year of large 
stones. The mine is scheduled to begin 
production in July 1990. CDM also is 
undertaking offshore diamond recovery 
research at depths of up to 90 meters in 
its offshore concessions. 5 

The Namibian West Coast Diam:ond 
Co. started a major exploration pro
gram in the deep-sea area of its conces
sion. The concession starts about 2 
kilometers offshore, continues to about 
10 kilometers, and is roughly 90 kilo
meters long. A 250-ton survey andre
search vessel was purchased to survey, 
test, and map the deepwater area. In 
the past 2 years, the company has re
covered about 26,000 carats of dia
monds from the concession. However, 
it is estimated that large-scale commer
cial mining of the concession is still 10 
years in the future. 

It was reported that in Swakopmund, 
fake diamond octahedra and imitation 
tsavorite garnet rough were being sold 
to gem stone buyers. The fake dia
monds were made from cubic zirconia 
and the tsavorites from cut green bottle 
glass. 

Sierra Leone 
In January, the Ministry of Mines 

began issuing export licenses to private 
firms and individuals for the export of 
diamonds. The Ministry granted 26 li
censes for diamond exporting, 11 of 
which were granted to foreign individ
uals or companies. Applicants must 
pay a fee for the licenses, a fixed fee 
and/ or a royalty, post a performance 
bond of $500,000, and must achieve a 
performance goal of exporting 250,000 
in diamonds monthly, or forfeit the 
bond. The new regulations eliminate 
the diamond dealers and recognizes 
only two legal players in the diamond 
fields-the miners and the exporters. 
The Ministry believes that privatization 
will increase diamond production as 
well as increasing diamonds sold or 
exported through official markets. 

South Africa, Republic of 
The Kim Diamond Cutting Works, 

currently under construction, will proc-
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ess 30,000 carats of rough a week. The 
cutting factory will employ at least 
1,280 workers. Using local rough, it 
will process stones from 1 to 30 points 
for the overseas market. The factory is 
scheduled for completion by the end of 
April1990. 

A new open pit diamond mine, the 
Samanda, is being developed in the 
Orange Free State Province. The mine 
is forecasted to begin production in the 
second quarter of 1990. The developer 
is apparently a private concern. 

De Beers announced that, in cooper
ation with Saturn Mining Ltd. of the 
Anglovaal group, it will open a new 
diamond mine on the Venetia farm in 
The Transvaal. The mine will cost ap
proximately $280 million and will be 
the largest investment De Beers has ever 
made in a single mine. The mine is 
scheduled to begin production in the 
second half of 1990 at a rate of about 4 
million carats per year. 

Gemgold Mining Ltd. commenced 
mining diamonds from a open pit mine 
in the Cape Province. The company 
expects to produce about 40,000 carats 
in 1990 and 100,000 carats in 1991. 

Tanzania 
Williamson Diamonds Co. received a 

$4.7 million loan from Willcroft Co. 
Ltd. The funds will be used to modern
ize Williamson's diamond treatment 
plant, which has been in operation for 
over 30 years. The condition of the 
treatment plant has adversely affected 
Tanzania's diamond production for a 
number of years. 

Zaire 
In April, the Government of Zaire 

enacted new regulations on the pur
chase and export of diamonds. The 
purchasers of artisanal diamonds, 
called comptoirs, were required to pay a 
license fee and deposit of $300,000, 
compared with the old fee and deposit 
of $100,000. Additionally, comptoirs 
were allowed to purchase diamonds in 
Kinshasa if stones were offered for 
sale. Because Kinshasa is not an offi
cial buying location, there are not the 
same controls that are present in the 
interior where representatives from the 
National Evaluation Center are re
quired to be present at all transactions. 

Pilfering and smuggling from the 
diamond-producing areas was rampant 
according to the Societe Miniere de 
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Bakwanga (Miba). Miba estimated that 
illegal mining and trafficking of dia
monds in the two Kasai provinces cost 
the Government somewhere between 
$140,000 and $350,000 every month. 
Tough security measures are difficult to 
enforce because state security men con
nive with the smugglers, giving them 
protection as they go about their busi
ness. The law allows Zairian nationals 
the freedom to mine industrial dia
monds anywhere in the country as long 
as the diamonds are sold through 
Miba. The system is no longer working 
because of access to better markets 
outside of Miba. 

A substantial diamond deposit was 
reportedly discovered at a rubber plan
tation owned by the Amcit Blattner 
family at Kaparata. The plantation was 
sealed off by soldiers, which denied the 
owners access. The Blattners may enter 
into an agreement with a well-known 
diamond firm to exploit the deposit. It 
is possible that local residents are dig
ging diamonds after gaining access by 
bribing the soldiers that are guarding 
the plantation. 

Zambia 
The Government of Zambia central

ized the future marketing of emeralds 
by allowing the export only of cut and 
polished stones. Gem-Impex Ltd. of 
Zurich, Switzerland, was appointed the 
sole distributor of emeralds cut and 
polished in Zambia to implement the 
centralization. Gem-Impex will market 
Zambian emeralds worldwide for the 
state-owned Zambian Emerald Indus
tries Ltd. Zambian Emerald, which op
erates a 50-cutter factory in Ndola, has 
the exclusive right to cut and polish 
emeralds produced in Zambia. Produc
tion from the Ndola factory was about 
5,000 carats per month in a variety of 
shapes and sizes. 

CURRENT RESEARCH 

Mr. Zvi Yehuda of Ramat Gao, Is
rael, developed a new diamond enhance
ment process. The process improves the 
apparent clarity of diamonds by ftlling 
surface-reaching cleavages and fractures. 
The process replaces the air that nor
mally fills the cleavages and fractures 
with a transparent material that has an 
index of refraction near that of diamond. 

The result is that the cleavages and/ or 
fractures are less visible and thus the 
appearance and apparent clarity of the 
diamond is improved. The treatment can 
be detected using a standard darkfteld
equipped gemological microscope. The 
orange and blue flash effects, flow struc
tures, and flattened, trapped gas bubbles 
evident in the filled areas are easily de
tected. Yehuda also has founded a ftrm 
in the United States that uses a similar 
procedure to improve the appearance and 
apparent clarity of emeralds. 6 

The technology to improve the ap
parent color of diamonds in the very 
light to light yellow color ranges has 
been used occasionally to increase the 
value of a stone. The addition of a 
grayish or bluish material to the surface 
of "J" or "K" color stones can give the 
stone the appearance of a "G" color. 
This deceptive treatment could affect 
the value of a 1.00 carat "VS1" "K" 
stone by as much as $1,600 by changing 
its appearance to that of a "VS1" "G." 
The coating may be a fluoride com
pound similar to that used for lens 
coating in optics. The coating generally 
can be detected by careful examination 
under 30 to 45 power magnification. 

Miners from Santa Terezinha de Go
ias, Brazil, developed a new process for 
treating rough and cut emeralds to im
prove their appearance, similar to the 
use of oil and Canada balsam on em
eralds in the past. The treatment is 
based on the filling of the fractures that 
reach the surface of the stones. The 
stones are cleaned, dried, heated, and 
then treated with a synthetic fracture 
sealant marketed under the trade name 
Opticon. Individuals in the United 
States have improved and expanded 
upon the process to include treating 
stones, primarily cut emeralds, with 
Opticon in a heated vacuum vessel. 

OUTWOK 

World demand for gem diamond can 
be expected to rise because of the rising 
average personal income of the popula
tion of the United States and other in
dustrialized countries. Demand is ex
pected to increase because of highly 
effective promotional campaigns. These 
promotions are changing social customs . 
in many Far East countries, particularly 
in the use of diamond engagement rings. 
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Country 

Angola 

Australia 

Botswana 

Brazil 

Central African 
Republic 

China• 

Cote d'Ivoire 
(formerly Ivory 
Coast)" 5 

Czechoslovakia 

France 

Ghana 6 

Greece 

Guinea6 

Guyana• 

India 

Indonesia" 

Ireland 

Japan 

Liberia 

Namibia 

Romania 

Sierra Leone 5 

South Africa, 
Republic of: 

Finsch Mine 

Premier Mine 

Other De 
Beers' 
properties 9 

Other 

Total 

Swaziland 

Sweden 

Tanzania 

U.S.S.R." 

United States 

Venezuela 

Yugoslavia 

Zaire 

Total 

TABLE 8 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRY 1 

(Thousand carats) 

Natural Natural 

1985 1986 1987 1988P Synthe- ------'19....:8.:...9_" ___ Synthe-
tic3 tic 3 

G 2 Indus- l<otal 
em trial Gem 2 Indus- .,..0 tal Gem2 Indus- .,.. tal G 2 Indus- .,.. tal G 2 Indus- l<otal 

trial •' trial • 0 em trial • 0 em trial 

464 

4,242 

6,318 

233 

190 

200 

15 

60 

123 

4 

14 

5 

66 

865 

243 

250 714 

2,828 7,070 

6,317 12,635 

217 450 

87 277 

800 1,000 

5 20 

576 

9 

7 

2 
22 

72 

45 

106 

636 

132 

11 

16 

27 

138 

910 

349 

240 10 "250 180 10 "190 950 50 "1,000 

13,145 16,066 29,211 13,650 16,683 30,333 17,517 17,517 35,034 

9,590 3,500 r 13,090 9,368 3,840 13,208 10,660 4,569 15,229 

310 315 625 320 325 645 353 180 533 

950 5.0 1,000 

- 17,540 17,540 35,080 

- 10,676 4,576 4 15,252 

350 200 550 

99 358 304 59 343 280 60 340 259 

200 800 1,000 200 

108 412 

800 1,000 

284 

200 800 1,000 15,000 200 800 1,000 15,000 

10 

88 

190 

3 

13 
'6 

63 

970 

215 

4 14 15 

498 '586 

14 

6 

3 
22 

204 
49 

16 

'28 

65 

163 

'2 

13 

'7 

189 252 60 

40 1,010 971 

100 315 150 

6 21 

400 465 

12 

'5 

3 

'22 

175 

'7 

'16 

'29 

'8 

'7 

190 "250 67 

50 1,021 901 

75 225 100 

'3 '11 11 4 15 

10 

3 

3 

'22 

100 

37 

146 
44 

15 

'29 

167 

938 

75 e 175 

"5,000 

"4,000 

'60,000 

"25,000 

"5,000 

168 452 7 620 

68 

970 

100 

4 148 

5 

14 

32 

102 170 

30 1,000 

75 175 

5,000 

4,000 

1,000 

60,000 

25,000 

4,500 

1,770 3,184 4,954 

820 1,864 2,684 

1,821 3,208 5,029 1,455 2,701 4,156 1,372 2,548 3,920 

882 1,977 2,859 772 1,713 2,485 696 1,543 2,239 

1,613 2,997 4 4,610 

689 1,526 4 2,215 

1,500 

460 

4,550 

13 

165 

4,400 

35 

569 2,069 1,428 529 1,957 1,427 546 1,973 1,388 531 1,919 - 1,360 520 4 1,880 

35 495 342 41 383 409 30 439 361 65 r "426 348 63 411 ----------------------------------------------
5,652 10,202 4,473 5,755 10,228 4,063 4,990 9,053 '3,817 '4,687 re8,504 '"55,000 4,010 5,106 9,116 60,000 

8 21 23 16 39 '48 '32 '"80 44 29 73 33 22 4 55 

71 236 

6,400 10,800 

180 215 

133 

4,400 

45 

57 190 105 45 e 150 105 45 e 150 

6,400 10,800 4,400 6,400 10,800 4,500 6,500 11,000 

189 234 35 63 98 55 53 108 

"25,000 25,000 

105 45 150 

41,500 4,500 6,500 11,000 41,500 

w w 
55 60 115 

"5,000 5,000 

4,032 16,127 20,159 4,661 18,643 23,304 3,885 15,540 19,425 2,734 15,493 18,227 --- 2,850 16,150 19,000-

'26,237 '39,781 66,018 '39,037 '52,726 '91,763 38,004 49,599 87,603 42,616 50,730 93,346 "241,500 43,016 51,821 94,8372 46,000 
eEstimated. PPreliminary. rRevised. W Withheld to avoid disclosing company proprietary data. 
1 Table includes data available through May 16, 1990. Total diamond output (gem plus industrial) for each country actually is reported except where indicated by a footnote to be estimated. In contrast, the detailed 
separate production data for gem diamond and industrial diamond are Bureau of Mines estimates in the case of every country except Australia (1985-87), Botswana (1987), Brazil (1987), Central African Republic 
( 1985-88), Guinea ( 1985-89), and Liberia (1985-86), for which source publications give details on grade as well as totals. The estimated distribution of total output between gem and industrial diamond is conjectural, 
and for most countries. is based on the best available data at time of publication. Estimated distribution figures have been revised as necessary to correspond to reported total production figures. 
2 lncludes near-gem and cheap-gem qualities. 
3 Includes all synthetic diamond production. 
4 Reported figure. 
5 Figures are estimates based on reported exports and do not include smuggled diamonds. 
6 Figures do not include smuggled artisanal production. 
7lncludes estimates for artisanal production. 
8 Revised to zero. 
9 Other De Beers~ Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, and the Namaqualand Mines. 
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The changes are resulting in significant 
growth in the diamond market. 

Demand for other precious gems will 
continue to grow as diamonds become 
more expensive and the popularity and 
acceptance of colored stone increases. 
Demand for synthetic and simulant 
gem materials for both personal and 
industrial consumption is expected to 
increase. The diversity of sizes, types, 
uses, and values of gem materials pre
cludes any meaningful forecasting of 
future demand. 

BACKGROUND 

The history of production and prep
aration of gem stones begins with the 
wearing of items for personal adorn
ment in prehistoric times. This pre
ceded even the wearing of clothes. Am
ber was mined in the Baltic countries 
for use as a gem material before 25000 
B.C. Later, the Phoenicians in their 
writings described trade routes to the 
Baltic for amber and to areas in Asia 
and Africa for other gem materials. 
The voyages of Columbus brought in
creased interest in gem deposits, espe
cially emerald, in South America. The 
discovery of diamond in Africa in 1859 
focused major interest on Africa. More 
recently, the discovery of diamond in 
Western Australia in 1967 has resulted 
in the development of one of the largest 
deposits in the world. 

Commercial mining of gem materials 
has never been extensive in the United 
States. Although more than 60 gem min
erals and materials have been produced 
commercially from domestic sources, 
most of the deposits are relatively small. 
In many instances, production rests in 
the hands of the numerous hobbyists and 
members of mineralogical and lapidary 
clubs. The Crater of Diamonds State 
Park near Murfreesboro, AR, is open to 
the public on a daily fee basis. Many 
gem-quality stones are found there each 
year. 

Definitions, Grades, and 
Specifications 

Select rocks, certain varieties of min
eral specimens, and some organic mate
rials such as pearl, amber, jet, and coral 
are included in gem stones data. Custom
arily, diamond, ruby, sapphire, and em
erald are considered the major gems. 
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The designation "gem stone" refers to 
a material appropriate for personal 
adornment. The most important quali
ties of gem stones are beauty, durability, 
uniqueness, and rarity. Beauty, indicated 
as splendor, purity, or attractiveness, is 
judged mainly according to the taste of 
the beholder and includes such appear
ances as luster, transparency, brilliance, 
and color. Luster of a mineral or stone is 
independent of color and is the surface 
appearance in reflected light. Apart from 
materials that have a metallic luster, the 
chief contributors to luster are transpar
ency and refractive index. The perfection 
of polish enhances the luster of a stone. 
Visible imperfections impair the luster of 
transparent stones. However, defects, de
scribed as "jardens" or "inclusions," 
may enhance the beauty and value of 
natural rubies, sapphires, and other gem 
stones and may be used to identify the 
country of origin and even the mine. 
Durability is measured by the resistance 
of a stone to abrasion, pitting, chipping, 
or splitting. Resistance to abrasion is 
correlated with relative hardness, but 
intrinsic brittleness and toughness indi
cate resistance to wear in other aspects. 
Rarity is an essential qualification and 
is more important for some stones in 
determining their value than their phys
ical characteristics. 

Of the 1 ,500 mineral species, only 
about 100 possess all of the attributes 
required in gems. Silicates furnish the 
greatest number, including such miner
als as beryl, topaz, tourmaline, and 
feldspar. Oxides such as corundum 
(ruby and sapphire) and quartz (ame
thyst, agate, etc.) comprise the second 
largest group. Sulfides, carbonates, 
and sulfates are of small importance; 
the phosphates yield only turquoise 
and variscite. An exception is pearl, 
essentially calcium carbonate, which is 
ranked high as a gem. Diamond, the 
best known gem stone, is an isometric 
crystalline form of the element carbon. 

In general, gem materials are classi
fied the same as minerals, that is, into 
group, species, and variety. Group re
fers to two or more gem materials that 
are similar in crystal structure and 
physical properties but have different 
chemical properties. Each individual 
member of the group is called a species. 
Varieties of species have similar crystal 
structure and chemical characteristics 
but differ in color. An example of this 
would be the hessonite variety of the 

grossular species of the garnet group. 

Products for Trade and Industry 
Cutting and polishing of gem materi

als are done to obtain the most effective 
display of the material. No significant 
change is made in the fundamental prop
erties, and the preparation is intended to 
enhance the desirable characteristics that 
are present initially. Gem materials are 
cut into gem stones in three main styles; 
cabochons, baroque, and faceted. 

Cabochons are cut in four opera
tions: sawing, grinding, sanding, and 
polishing. Sawing, the initial step in 
cutting, is customarily done with a 
diamond saw to obtain a slab or slice of 
the desired size and thickness from the 
rough gem material. The cabochon 
outline is scribed onto a flat surface, 
most often using a template for making 
a standard size for jewelry mountings. 
Rough grinding of the stone may be by 
metal-bond diamond, silicon carbide, 
or aluminum oxide wheels or coated 
abrasive disks. In grinding, the hard
ness of the gem material determines the 
grit and hardness of the abrasive used. 
Multiple grinding steps starting with 
80- to 100-mesh (grit) through 600-
mesh abrasives are normally used. The 
scratches left by grinding are removed 
by progressively finer grinding and 
sanding. Disk or belt sanders use 
bonded to cloth abrasives, waterproof 
reinforced paper abrasives, or cloth 
charged with abrasive pastes. The final 
polish is obtained by using hard felt, 
wood, or leather laps, with various 
polishing agents such as fine diamond 
compound, tin oxide, tripoli, chro
mium oxide, cerium oxide, alumina, 
and rouge. 

Polished irregular shapes are called 
baroque gems. An inexpensive method 
of polishing baroque gems consists of 
tumbling them in rubber-lined drums, 
using a grinding and polishing medium 
with or without water. 

Facet cutting is employed ordinarily 
on transparent gem stones to increase 
brilliancy and appearance and is gener
ally confined to the harder materials. 
Softer materials may be faceted, but 
extreme care must be exercised in cut
ting and polishing the stones and in 
their use in jewelry. The "round bril
liant" cut, most commonly used in 
faceting, has 58 facets, 33 above the 
circle "girdle" and 25 below it, ar
ranged in eightfold symmetry. The 
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FIGURE 1 

PRINCIPAL FORMS OF CRYPTOCRYSTALLINE AND CRYSTALLINE GEM STONE CUTS 
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UNCOMMON CUTS 
SHIELD KEYSTONE 

~ VJJ 
SQUARE TRAPEZE 

~ ~ (/ 

Common brilliant cuts 

G 

Brilliant 
Split 
Half 
lisbon 
Twentieth century 
Multifacet 

Facets 
Names Number 

f Table 1 
S Star 8 
B Bezel 4 
TC Top corner 4 
TH Top half 16 
BH Bottom half 16 
BC Bottom corner 4 
P Pavilion 4 
C Culet 1 

Total 58 
G Girdle 

BEADS 

Facets 
58 
42 
16 
74 
80to88 
Up to 104 
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"round brilliant" and some other com
mon cuts are illustrated in figure 1. 

Industry Structure 
The world market for diamonds is 

controlled by De Beers Consolidated 
Mines Ltd. It is by far the most strictly 
controlled of the world's commodity 
markets. An estimated 800Jo to 85% of 
gem and natural industrial diamond is 
marketed by De Beers' wholly owned 
subsidiary, the Diamond Corp. Ltd. 
The marketing is done through the 
CSO by the Diamond Trading Co. Ltd. 
and the Industrial Distributors Ltd., 
divisions of the CSO. The CSO sells 
uncut gem diamonds on behalf of De 
Beers and most other major producers 
at sights (approved bidder viewings) in 
London, England; Lucerne, Switzer
land; and Kimberley, Republic of 
South Africa. 

Diamonds reach the CSO sights 
through three channels. First, South 
African and Namibian production goes 
directly to the Diamond Producers As
sociation. The principal members of 
this association are De Beers, the South 
African Government, and the Namib
ian administration. Second, contrac
tual sales by foreign producers are han
dled by the Diamond Corp. Ltd., 
which represents the foreign producers 
on the Diamond Producers Associa
tion. Third, open-market competitive 
sales and West African sales go directly 
through the Diamond Trading Co. 

The Diamond Producers Association 
funnels the production of the first two 
groups into the Diamond Purchasing 
and Trading Co. (50% held by De 
Beers), part of the CSO. From this 
point, the diamonds go through the 
Diamond Trading Co. The Diamond 
Trading Co. markets diamond to South 
African cutters at a 1 OOJri discount on 
world prices; and, through its branch in 
London, diamonds are sold at sights on 
world markets. The third group's pro
duction is handled directly by the Dia
mond Trading Co.'s London Branch. 

The CSO has been extremely success
ful at maintaining the rough diamond 
market for about 100 years. In modern 
times there has never been a decrease in 
CSO's price of rough diamonds. Table 
9 illustrates the timing and the amounts 
of the average CSO price increases for 
rough gem diamonds from 1949 until 
the present. The compounded effect of 
these increases is a price increase of 
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about 1 ,800% over the approximate 
41.5 years. Thus, a piece of rough that 
sold for $100 in August 1949 would sell 
for about $1,800 in April1990. 

For more than 30 years, the major 
diamond cutting and polishing centers 
of the world were located in Belgium 
and Israel, with a certain amount of the 
larger stones being cut in the United 
States. Today there is estimated to be 
over 450,000 cutters as the result of the 
development of a large cottage industry 
in India that started in the early 1980's. 
This has had a major impact on world 
diamond trade. Indian consumption of 
most of the world's small-gem, cheap
gem, and near-gem rough material in 
the manufacture of small stones re
sulted in annual cut-stone exports of 
almost $3 billion from Aprill, 1988, to 
March 31, 1989. These small stones 
averaged less than one-fifth of a carat 
(0.20 carat). The availability of small 
inexpensive stones resulted in substan
tial changes in the design of jewelry. 
The utilization of small cut diamond 
stones (usually 0.07-0.14 carats each 
called melee) to create a pave effect 
(set close together to conceal the metal 
base) is but one example. Cutting and 
polishing of colored, synthetic, and 
simulant gem stones is centered in 
Thailand, India, Hong Kong, and Bra
zil, where cheap labor and favorable 
export laws ensure the lowest total costs 
for finished gems. 

Geology-Resources 
Gem materials occur in a large vari

ety of igneous, metamorphic, and sed
imentary rocks and mineral deposits, 
usually as a small fraction of the total 
deposit. The origins are as varied as the 
occurrences. Principal formation of 

gem materials is by precipitation from 
watery solutions, by crystallization 
from molten rock, and by metamorphic 
processes. Approximately one-third of 
gem minerals are composed of silicate 
minerals, about one-fifth of alumina
silicates, and nearly one-seventh of ox
ides. The remaining compositional 
groups include the sulfides, phos
phates, borosilicates, carbonates, and, 
in the single case of diamond, an ele
ment. The composition of selected gem 
materials is included as one of the items 
in table 10. 

The United States has no defined 
large resources of major gem materials. 
Emerald deposits are known in North 
Carolina, as are ruby and sapphire. 
Historically, sapphires have been mined 
in Montana, and commercial mining 
once again is underway. Numerous 
other domestic deposits of gem miner
als are known and have been mined for 
many years. However, no systematic 
evaluations of the magnitude of these 
deposits have been made, and no posi
tive statements can be made about 
them. 

Occasional finds of diamond have 
been made, but no great diamond pipes 
or alluvial deposits similar to those of 
Africa have been reported. Several com
panies are involved in diamond explora
tion in the Colorado-Wyoming State 
Line area, in Michigan, Minnesota, Wis
consin, and Arkansas. Diamond-bearing 
kimberlites have been located, and bulk 
samples have been processed for dia
mond recovery. Results have not been 
made public. 

World resources of gem materials are 
nearly all unevaluated. However, world 
gem diamond reserve is estimated to be 
about 300 million carats, including 

TABLE 9 

DE BEERS CSO ROUGH DIAMOND PRICE INCREASES, 
BY PERCENTAGE 

Sept. 1949 25.00Jo Nov. 1967 16.0% Aug. 1973 10.2% Sept. 1982 2.5% 

Mar. 1951 15.0 Sept. 1968 2.5 Dec. 1974 1.5 Apr. 1983 3.5 

Sept. 1952 2.5 July 1969 4.0 Jan. 1976 3.0 Aug. 1986 7.5 

Jan. 1954 2.0 Nov. 1971 5.0 Sept. 1976 5.8 Nov. 1986 7.0 

Jan. 1957 5.7 Jan. 1972 5.4 Mar. 1977 15.0 Sept. 1987 10.0 

May 1960 2.5 Sept. 1972 6.0 Dec. 1977 17.0 Apr. 1988 13.5 

Mar. 1963 5.0 Feb. 1973 11.0 Aug. 1978 30.0 Mar. 1989 15.5 

Feb. 1964 7.5 Mar. 1973 7.0 Sept. 1979 13.0 Mar. 1990 5.5 

Aug. 1966 7.5 May 1973 10.0 Feb. 1980 12.0 

445 



TABLE 10 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWERLY 

Practical Specific Refrac- Refractive Maybe Recognition Name Composition Color 
size 1 Cost 2 Mohs 

gravity tion index confused 
characters with-

Amber Hydrocarbon Yellow, red, Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic Fossil resin, 
green, medium or pressed, soft. 
blue plastics 

Beryl: 

Aquamarine Beryllium Blue-green do. Medium 7.5-8.0 2.63-2.80 Double 1.58 Synthetic Double 
alluminum to light to high spinel, refraction, 
silicate blue blue topaz refractive 

index. 

Emerald do. Green Medium Very high 7.5 2.63-2.80 do. 1.58 Fused Emerald 
emerald, filter, 
glass, dichroism, 
tourmaline, refractive 
peridot, index. 
green 
garnet, 
doublets 

Emerald, do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine Flaws, 
synthetic emerald brilliant, 

fluorescence 
in 
ultraviolet 
light. 

Golden do. Yellow to Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, 
golden medium topaz, 

glass, 
doublets 

Morganite do. Pink to do. do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, Refractive 
rose tourmaline, index. 

pink 
sapphire 

Calcite: 

Marble Calcium White, do. Low 3.0 2.72 Double 1.49- Silicates, Translucent. 
carbonate pink, red, (strong) 1.66 banded 

blue, agate, 
green, or alabaster 
brown gypsum 

do. do. do. 3.0 2.72 do. 1.6 do. Banded, 
translucent. 

Chrysoberyl: 

Alexandrite Beryllium Green by U.S.S.R. High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, 
aluminate day, red (small), inclusions 

by Sri Lanka in 
artificial (medium) synthetic 
light sapphire. 

Catseye do. Greenish to Small to do. 8.5 3.50-3.84 do. 1.75 Synthetic, Gravity and 
brownish large shell translucence 

Chrysolte do. Yellow, Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline, Refractive 
green, and peridot index, 
or brown silky. 

Coral Calcium Orange, Branching, Low 3.5-4.0 2.6-2.7 do. 1.49- False coral Dull 
carbonate red, white, medium 1.66 translucent. 

black, or 
green 

Corundum: 

Ruby Aluminum Rose to Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, Inclusions, 
oxide deep including fluorescence 

purplish spinel 
red 

See footnotes at end of table. 
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TABLE 10-Continued 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWERLY 

Practical Specific Refrac- Refractive 
Maybe Recognition Name Composition Color 

size 1 Cost 2 Mohs gravity tion index 
confused characters 

with-
Corundum-
Continued 

Sapphire Aluminum Blue Medium High 9.0 3.95-4.10 Double 1.78 Synthetics, Inclusions, 
oxide including double 

spinel refraction, 
dichroism. 

Sapphire, do. Yellow, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, Inclusions, 
fancy pink, large glass and double 

white, doublets refraction, 
orange, refractive 
green, or index. 
violet 

Sapphire and do. Red, pink, do. High to 9.0 3.95-4.10 do. 1.78 Star quartz, Shows 
ruby stars violet low synthetic asterism, 

blue, gray stars color on 
side view. 

Sapphire or do. Yellow, Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic Curved 
ruby pink, carats spinel, strae, 
synthetic blue, or glass bubble 

red inclusions. 

Diamond Carbon White, Any Very high 10.0 3.516- Single 2.42 Zircon, High index, 
blue- 3.525 titania, dispersion, 
white, cubic single 
yellow, zirconia refraction, 
brown, hardness, 
green, cut, Juster. 
pink, 
blue 

Feldspar: 

Amazonstone Alkali Green Large Low 6.0-6.5 2.56 1.52 Jade Cleavage, 
aluminum- sheen, 
silicate. vitreous to 

pearly, 
opaque, 
grid. 

Labradorite do. Gray with do. do. 6.0-6.5 do. 1.56 do. do. 
blue and 
bronze 
sheen 
color play 

Moonstone do. White do. do. 6.0-6.5 2.77 1.52- Glass or Blue sheen, 
1.54 white onyx opalescent. 

Garnet Complex Brown, Small to Low to 6.5-7.5 3.15-4.30 Single 1.79- Synthetics, Single 
silicate black, medium. high strained 1.98 spinel, refraction, 

yellow, glass anomalous 
green, strain. 
ruby red, 
or orange 

Jade: 

Jadeite do. Green, Large Low to 6.5-7.0 3.3-3.5 Crypto- 1.65- Onyx, Luster, 
yellow, very crystalline 1.68 bowenite, spectrum, 
black, high vesuvianite, translucent 
white, or grossulari te to opaque. 
mauve 

Nephrite Complex do. do. do. 6.0-6.5 2.96-3.10 do. 1.61- do. do. 
hydrous 1.63 
silicate. 

See footnotes at end of table. 
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TABLE 10-Continued 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWERLY 

Practical Specific Refrac- Refractive Maybe 
Recognition 

Name Composition Color 
size 1 

Cost 2 Mohs gravity tion index confused 
characters with-

Peridot Iron Yellow Any Medium 6.5-7.0 3.27-3.37 Double 1.65- Tourmaline Strong 
magnesium or green (strong) 1.69 chrysoberyl double 
silicate refraction, 

low 
dichroism. 

Opal Hydrous Colors Large Low to 5.5-6.5 1.9-2.3 Isotropic 1.45 Glass, Play of 
silica flash in high synthetics, color. 

white, triplets 
gray, 
black, red, 
or yellow 

Pearl Calcium White, Small do. 2.5-4.0 2.6-2.85 Cultured Luster, 
carbonate pink, or and structure, 

black imitation X-ray. 

Quartz: 

Agate Silica Any color Large Low 7.0 2.58-2.64 Glass, Crypto-
plastic, crystalline, 
Mexican irregularly 
onyx banded, 

dendritic 
inclusions. 

Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double 1.55 do. Refractive 
index, 
double 
refraction, 
transparent. 

Cairngorm do. Smoky do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Citrine do. Yellow do. do. 7.0 2.65-2.66 do. do. do. Do. 

Crystal, rock do. Colorless do. do. 7.0 2.65-2.66 do. do. do. Do. 

Jasper do. Uniform or do. do. 7.0 2.58-2.64 do. Opaque, 
spotted vitreous. 
red, 
yellow, or 
green 

Onyx do. Many do. do. 7.0 2.58-2.64 do. Uniformly 
colors banded. 

Rose do. Pink, rose do. do. 7.0 2.65-2.66 Double 1.55 do. Refractive 
red index, 

double 
refraction, 
translucent. 

Spinel Magnesuim Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, Refractive 
aluminum medium garnet index, 
oxide single 

refraction, 
inclusions. 

Spinel, synthetic do. do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, Weak 
carats corundum, double 

beryl, refraction, 
topaz, curved 
alexandrite striae, 

bubbles. 

Spodumene: 

Kunzite Lithium Pink to Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, Refractive 
aluminum lilac morganite index. 
silicate 

Hiddenite do. Yellow to do. do. do. do. do. Synthetic Do. 
green spinel 

See footnotes at end of table. 
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TABLE 10-Continued 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWERLY 

Practical Specific Name Composition Color size 1 
Cost 2 Mohs gravity 

Tanzanite Complex Blue Small High 6.0-7.0 3.30 
silicate 

Topaz do. White, Medium Low to 8.0 3.4-3.6 
blue, or medium 
green 

Tourmaline do. All, do. do. 7.0-7.5 2.98-3.20 
including 
mixed 

Turquoise Copper Blue to Large Low 6.0 2.60-2.83 
aluminum green 
phosphate phosphate 

Zircon Zirconium White, Small to Low to 6.0-7.5 4.0-4.8 
silicate blue, medium medium 

brown, 
yellow, or 
green 

1 Small-up to 5 carats; medium-up to 50 carats; large-over 50 car. 
2 Low-up to $25 per ca~at; medium-up to $200 per carat; high-over $200 per carat. 

near-gem and cheap-gem qualities. 
Nearly all of the reserves are in Austra
lia, Africa, and the U.S.S.R. (Siberia). 
The estimates for diamond reserves are 
of limited value because data needed 
for reliable estimates are not available 
from the producers. Reserve data on 
other gem materials are even less avail
able than for diamond. 

Technology 

Synthetic Gems.-The first synthetic 
gem produced was ruby, and later, by 
various melt techniques, sapphire, 
spinel, rutile, strontium titanate, and cu
bic zirconia. The Verneuil flame-fusion 
process, developed in 1902, consists of 
growing a single crystal in a simple, 
downward-impinging oxyhydrogen blow
pipe flame. In manufacturing synthetic 
gems, pure oxides of aluminum and tita
nium, and as needed, moderating and 
coloring oxides, are charged at the top of 
a small furnace and melted as they pass 
through an oxygen-hydrogen flame. The 
molten material is solidified on a fire
clay peg as a carrot -shaped single crystal 
known as a boule, usually \-2 to 1 inch 
in diameter, 2 to 4 inches long, and weigh
ing 75 to 250 carats. After cooling, the 
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boule is heat treated and tapped at one 
end to relieve the internal strain that 
causes the boule to split into two vertical 
halves. The halves are then cut and pol
ished into gems. Other melt techniques 
used are the Czochralski pulled-growth 
method for ruby, sapphire, spinel, 
yttrium-aluminum-garnet (YAG), gado
linium-gallium-garnet (GOG), and alex
andrite; the Bridgman solidification 
method for sapphire; and skull melting 
for cubic zirconia and sapphire. 

·Solution techniques for manufactur
ing synthetic gems include flux meth
ods for emerald, ruby, sapphire, spinel, 
YAG, GOG, and alexandrite; hydro
thermal methods for emerald, quartz, 
and the colored varieties of quartz such 
as smoky, yellow, citrine, and amethyst; 
and the high temperature ultra-high
pressure presses used in the manufac
ture of synthetic diamond in which a 
molten metal is used as the solvent. 

Other techniques involve solid- or 
liquid-state reactions and phase trans
formations for jade and lapis lazuli; 
vapor phase deposition for ruby and 
sapphire; ceramics for turquoise, lapis 
lazuli, and coral; and others for opal, 
glass, and plastics. However, the Ver
neuil, Czochralski, and scull melting 

Refrac- Refractive May be 
Recognition 

tion index confused characters with-

Double 1.69 Sapphire, Strong 
synthetics. trichroism. 

do. 1.62 Beryl, Refractive 
quartz index. 

do. 1.63 Peridot, Double 
beryl, refraction, 
corundum, refractive 
glass index. 

do. 1.63 Glass, Difficult if 
plastics matrix not 

present, 
matrix 
usually 
limonitic. 

Double 1.79- Diamond, Double 
(strong) 1.98 synthetics, refraction, 

topaz, strongly 
aquamarine dichroic, 

wear on 
facet 
edges. 

processes are the melt techniques most 
often used for gem materials. The var
ious synthetics and the method of pro
duction are shown in table 11. 

Enhancement of Gem Stones.
Enhancement of all types of gem ma
terials through chemical and physical 
means has become much more com
monplace and in the past few years has 
included a wider variety of gem mate
rials. Irradiation by electromagnetic 
spectrum (X-rays, gamma rays, etc.,) 
and by energetic particles (neutrons, 
electrons, alphas, etc.) is being used to 
enhance or change the color of dia
monds, topaz, tourmaline, quartz, 
beryl, sapphire, zircon, scapolite, and 
pearls. Blue topaz is normally irradi
ated, but this does not imply that all of 
these gem materials are regularly 
irradiated. 7 

A number of gem materials can be 
enhanced by chemical treatment or im
pregnations. The treatments may alter 
the bulk of the gem material or only 
penetrate the surface. This includes 
bleaching, oiling, waxing, plastic im
pregnations, color impregnations, and 
dying. The treatments that alter only 
the surface of the gem material include 
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TABLE 11 

SYNTHETIC GEM STONE PRODUCTION METHODS 

Gem stone 

Ruby 

Star ruby 

Sapphire 

Star sapphire 

Emerald 

Alexandrite 

Cubic zirconia 

Production 
methods 

Flux 

Zone melt 

Melt pulling 

Verneuil 

do. 

Melt pulling 

Flux 

Zone melt 

Melt pulling 

Verneuil 

do. 

Flux 

Hydrothermal 

Flux 

Melt pulling 

Zone melt 

Skull melt 

surface coatings of various types, inter
ference filters, foil backings, surface 
decoration, and inscribing. Chemical 
treatment is more widespread than the 
common dying of quartz, treatment of 
turquoise, and oiling of emeralds. 
Chemical treatment and impregnations 
have been used to enhance chalcedony, 
coral, ivory, pearl, tiger's eye, emerald, 
lapis lazuli, opal, ruby, sapphire, tur
quoise, beryl, quartz, jade, diamonds, 
and amber. 8 

The oldest and most common method 
of gem material enhancement is heat 
treating. Heat treatment of gem materi
als was used in Greece and Rome well 
before the Christian Era. Heat treatment 
can cause color change, structural 
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Company 
Date of first 
production 

Chatham 1950's 

Kashan 1960's 

Knischka 1980's 

J. 0. Crystal Do. 

(Ramaura) 

Seiko Do. 

Kyocera 1970's 

(lnamori) 

Various producers 1900's 

Linde 1940's 

(Div. of Union Carbide) 

Kyocera 1980's 

Nakazumi Do. 

Chatham 1970's 

Seiko 1980's 

Kyocera Do. 

Various producers 1900's 

Linde 1940's 

Chatham 1930's 

Gilson 1960's 

Kyocera 1970's 

Seiko 1980's 

Lennix Do. 

U.S.S.R. Do. 

Lech1eitner 1960's 

Regency Do. 

Biron 1980's 

U.S.S.R. Do. 

Creative crystals 1970's 

Kyocera Do. 

Seiko 1980's 

Various producers 1970's 

change, and improve clarity. In the past, 
heat treatment was common for quartz 
and gem corundum. Today, materials 
that are heat treated to enhance their 
appearance include sapphire, topaz, 
beryl, tourmaline, quartz, zircon, amber, 
diamond, and zoisite. 9 

Mining 
Gem materials mmmg operations 

can range from the most primitive to 
the most sophisticated. In hard rock, at 
shallow depths, an operation by one, 
two, or three persons may be mined by 
prybar, pick, shovel, and baskets for 
carrying material. A larger operation 
may include drilling, blasting, and min
imum timbering. Mechanized hauling 

and hoisting is done only at the larger 
mines. 

Diamond mining in the kimberlite 
pipes of Africa and the U.S.S.R. and 
the lamproite pipes of Australia repre
sent the ultimate in that huge quantities 
of ore must be mined to extract small 
quantities of diamond produced at as 
low a cost as possible. 

Placer mining for gem stones ranges 
from small-scale, simple procedures to 
huge complicated operations. In some 
areas, digging is by hand and sorting 
and recovery is by panning, screening, or 
sluicing. Diamond miners in the larger 
placer operations use bucket dredges and 
heavy-duty excavating equipment, as, for 
example, in Australia, Brazil, Namibia, 
the Republic of South Africa, and the 
U.S.S.R. 

Processing 
Most gem stone material is broken or 

crushed where necessary and concen
trated by various combinations of hand 
picking, washing, screening, or jigging. 
In large-scale operations, mineral ben
eficiation methods employ mechaniza
tion and the latest technology in all 
steps from primary crushing and 
screening to the final recovery proc
esses. Diamond recovery, in particular, 
makes use of standard gravity methods, 
grease belts, electrostatic separation, 
skin-flotation, magnetic separation, 
separation by X-ray luminescence, and 
separation by optical sorting. 

1 Focus. Modern Jeweler, v. 89, No. 2, Feb. 1990, pp. 
46-48. 

2 Gem News. Gems & Gemology, v. 25, No. I, Spring 
1989, p. 47. 

3 Gemstones. Jewellery News Asia. Issue No. 60, Aug. 
1989, pp. 40-48. 

4 Gem News. Gems & Gemology, v. 25, No.2, Sum
mer 1989, p. 112. 

'Hinde, C. Namibian Diamonds. Mining Magazine, 
v. 161, No.6, Dec. 1989, pp. 494-496. 

6 Koivula, J. 1., Kammer ling, Fritsch, Fryer, Hargett, 
and Kane. The Characteristics and Identification of 
Filled Diamonds. Gems & Gemology, v. 25, No. 2, 
Summer 1989, pp. 68-83. 

7 Nassau, K. Gemstone Enhancement. Butterworth, 
1984, pp. 221. 

8--. pp. 61-78. 
9--. pp. 25-44. 
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GEMSlONES 
By Gordon T. Austin 

Mr. Austin, a physical scientist with more than 30 years industry and Government experience, has been the gem stones 
commodity specialist since 1986. Mr. William Field, mineral data assistant, prepared the domestic production survey data. 

P roduction value of natural 
gem materials in the United 
States during 1990 was essen
tially unchanged at $52.9 mil

lion. The materials produced included 
faceting rough, lapidary rough, carving 
material, specimen material, natural 
and cultured freshwater pearls, mother 
of pearl, agatized coral, and coral. 

The reported combined production 
value of synthetic and simulant materials 
was $20.5 million, about a 907o increase 
over that of 1989. Synthetic gems are 
laboratory grown and have essentially 
the same optical, physical, and chemical 
properties, and the same appearance as 
the natural gem that they represent. Syn
thetic gem materials produced in the 
United States include alexandrite, coral, 
diamond, emerald, garnet, lapis lazuli, 
quartz, ruby, sapphire, spinel, and tur
quoise. Simulants are laboratory grown 
gem materials that have an appearance 
similar to that of a natural gem mate
rial but have different optical, physical, 
and chemical properties. The gem sim
ulants produced in the United States 
include coral, cubic zirconia, lapis la
zuli, malachite, and turquoise. Addi
tionally, certain colors of synthetic sap
phire and spinel, used to represent 
other gem stones, would be classed as 
simulants. Colored and colorless vari
eties of cubic zirconia are the major 
simulants produced. 

Wholesale and retail outlets, gem and 
mineral shops, gem and mineral show 
dealers, cutting factories, and jewelry 
manufacturers were the major purchas
ers of domestic gem materials. 

DOMESTIC DATA 
COVERAGE 

The U.S. Bureau of Mines estimates of 
U.S. production were from the "Natural 
and Synthetic Gem Material Survey," a 
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voluntary survey of U.S. operations, and 
from Bureau estimates of unreported 
production. Of the approximately 400 
operations surveyed, 82% responded, ac
counting for about 95% of the total 
production, 92% of the natural produc
tion, and 100% of the synthetic and 
simulant production. 

The 400 operations surveyed in 1990 
were an increase of about 10% com
pared with the number of operations 
surveyed in 1989. The response rate was 
essentially the same as that of 1989. 
The Bureau estimated the production 
by nonresponding operations, by pro
fessional collectors, and by amateur or 
hobbyist collectors. The basis for these 
estimates were information from pub
lished data, conversations with gem 
and mineral dealers, analyses of gem 
and mineral shows and sales statistics, 
and from information informally sup
plied by collectors. In the formal volun
tary survey and the informal surveys, the 
Bureau is totally dependent upon the 
cooperation of the producers, brokers, 
dealers, and collectors. Individuals and 
companies have been very cooperative · 
and forthcoming with information. 
The Bureau is very appreciative of this 
cooperation. 

BACKGROUND 

The history of production and prep
aration of gem stones begins with the 
wearing of items for personal adorn
ment in prehistoric times; this preceded 
even the wearing of clothes. Amber was 
mined in the Baltic countries for use as 
a gem material before 25,000 B.C. 
Later, the Phoenicians in their writings 
described their trade routes to the Bal
tic for amber and to areas in Asia and 
Africa for other gem materials. The 
voyages of Columbus brought in
creased interest in gem deposits, espe-

cially emerald, in South America. The 
discovery of diamond in Africa in 1859 
focused major interest on Africa. More 
recently, the discovery of diamond in 
Western Australia in 1967 has resulted 
in the development of one of the largest 
deposits in the world. 

Commercial mining of gem materials 
has never been extensive in the United 
States. Although more than 60 gem 
minerals and materials have been pro
duced commercially from domestic 
sources, most of the deposits are rela
tively small. In many instances, produc
tion rests in the hands of the numerous 
hobbyists and members of mineralogical 
and lapidary clubs. The Crater of Dia
monds State Park near Murfreesboro, 
AR, is open to the public on a daily fee 
basis. Many gem-quality stones are 
found there each year. 

Definitions, Grades, and Specifications 
Select rocks, certain varieties of min

eral specimens, and some organic ma
terials, such as pearl, amber, jet, and 
coral, are included in gem stones data. 
Customarily, diamond, ruby, sapphire, 
and emerald are considered the major 
gems. 

The designation "gem stone'' refers to 
a material appropriate for personal 
adornment. The most important quali
tiesof gem stones are beauty, durability, 
uniqueness, and rarity. Beauty, indicated 
as splendor, purity, or attractiveness, is 
judged mainly according to the taste of 
the beholder and includes such appear
ances as luster, transparency, brilliance, 
and color. Luster of a mineral or stone is 
independent of color and is the surface 
appearance in reflected light. Apart from 
materials that have a metallic luster, the 
chief contributors to luster are transpar
ency and refractive index. The perfection 
of polish enhances the luster of a stone. 
Visible imperfections impair the luster of 
transparent stones. However, defects, de
scribed as "jardens" or "inclusions," 
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may enhance the beauty and value of 
natural rubies, sapphires, and other gem 
stones and may be used to identify the 
country of origin and even the mine. 
Durability is measured by the resistance 
of a stone to abrasion, pitting, chipping, 
or splitting. Resistance to abrasion is 
correlated with relative hardness, but in
trinsic brittleness and toughness indicate 
resistance to wear in other aspects. 
Rarity is an essential qualification and 
is more important for some stones in 
determining their value than their phys
ical characteristics. 

Of the 1,500 mineral species, only 
about 100 possess all of the attributes 
required in gems. Silicates furnish the 
greatest number, including such miner- . 
als as beryl, topaz, tourmaline, and 
feldspar. Oxides such as corundum 
(ruby and sapphire) and quartz (ame
thyst, agate, etc.) comprise the second 
largest group. Sulfides, carbonates, 
and sulfates are of small importance; 
the phosphates yield only turquoise 
and variscite. An exception is pearl, 
essentially calcium carbonate, which is 
ranked high as a gem. Diamond, the 
best known gem stone, is an isometric 
crystalline form of the element carbon. 

In general, gem materials are classi
fied the same as minerals, that is, into 
group, species, and variety. Group re
fers to two or more gem materials that 
are similar in crystal structure and 
physical properties but have different 
chemical properties. Each individual 
member of the group is called a species. 
Varieties of species have similar crystal 
structure and chemical characteristics 
but differ in color. An example of this 
would be the hessonite variety of the 
grossular species of the garnet group. 

Products for Trade and Industry 
Cutting and polishing of gem materi

als are done to obtain the most effective 
display of the material. No significant 
change is made in the fundamental prop
erties, and the preparation is intended to 
enhance the desirable characteristics that 
are present initially. Gem materials are 
cut into gem stones in three main styles; 
cabochons, baroque, andfaceted. 

Cabochons are cut in four operations: 
sawing, grinding, sanding, and polish
ing. Sawing, the initial step in cutting, is 
customarily done with a diamond saw to 
obtain a slab or slice of the desired size 
and thickness from the rough gem mate
rial. The cabochon outline is scribed 
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onto a flat surface, most often using a 
template for making a standard size for 
jewelry mountings. Rough grinding of 
the stone may be by metal-bond dia
mond, silicon carbide, or aluminum ox
ide wheels or coated abrasive disks. In 
grinding, the hardness of the gem mate
rial determines the grit and hardness of 
the abrasive used. Multiple grinding 
steps starting with 80- to 100-mesh (grit) 
through 600-mesh abrasives are normally 
used. The scratches left by grinding are 
removed by progressively finer grinding 
and sanding. Disk or belt sanders use 
bonded to cloth abrasives, waterproof 
reinforced paper abrasives, or cloth 
charged with abrasive pastes. The final 
polish is obtained by using hard felt, 
wood, or leather laps, with various pol
ishing agents such as fine diamond com
pound, tin oxide, tripoli, chromium ox
ide, cerium oxide, alumina, and rouge. 

Polished irregular shapes are called 
baroque gems. An inexpensive method 
of polishing baroque gems consists of 
tumbling them in rubber-lined drums, 
using a grinding and polishing medium 
with or without water. 

Facet cutting is employed ordinarily on 
transparent gem stones to increase bril
liancy and appearance and is generally 
confmed to the harder materials. Softer 
materials may be faceted, but extreme 
care must be exercised in cutting and 
polishing the stones and in their use in 
jewelry. The "round brilliant" cut, most 
commonly used in faceting, has 58 fac
ets, 33 above the circle "girdle'' and 25 
below it, arranged in eightfold symmetry. 
The "round brilliant" and some other 
common cuts are illustrated in figure 1. 

Industry Structure 
An estimated 800Jo to 85% of gem 

and natural industrial diamond is mar
keted through the Central Selling Orga
nization (CSO) by the Diamond Trad
ing Co. Ltd. and the Industrial 
Distributors Ltd. The CSO sells uncut 
gem diamonds on behalf of De Beers 
and most other major producers at 
sights (approved bidder viewings) in 
London, England, in Lucerne, Switzer
land, and Kimberley, Republic of 
South Africa. 

The CSO has been extremely success
ful at maintaining the rough diamond 
market for about 50 years. In modern 
times there has never been a decrease in 
CSO's price of rough diamonds. Table 
9 illustrates the timing and the amounts 

of the average CSO price increases for 
rough gem diamonds from 1949 until 
the present. The compounded affect of 
these increases is a price increase of 
about 1,800% over the approximately 
41.5 years. Thus, a piece of rough that 
sold for $100 in August 1949, would 
sell for about $1,800 in April1990. 

For more than 30 years, the major 
diamond cutting and polishing centers 
of the world were in Belgium and Is
rael, with a certain amount of the 
larger stones being cut in the United 
States. However, in the early 1980's, 
the development of a large cottage in
dustry in India-today there is esti
mated to be more than 450,000 cutters 
-made a major impact on world dia
mond trade. Indian consumption of 
most of the world's small-gem, cheap
gem, and near-gem rough material in 
the manufacture of small stones re
sulted in annual cut-stone exports of 
almost $3 billion from Aprill, 1988, to 
March 31, 1989. These small stones 
averaged less than one-fifth of a carat 
(0.20 carat). The availability of small 
inexpensive stones resulted in substan
tial changes in the design· of jewelry. 
The utilization of small cut diamond 
stones (usually 0.07 to 0.14 carats each, 
called melee) to create a pave effect (set 
close together to conceal the metal 
base) is but one example. Cutting and 
polishing of colored, synthetic, and 
simulant gem stones is centered in 
Thailand, India, Hong Kong, and Bra
zil, where cheap labor and favorable 
export laws ensure the lowest total costs 
for finished gems. 

Geology-Resources 
Gem materials occur in a large vari

ety of igneous, metamorphic, and sed
imentary rocks and mineral deposits, 
usually as a small fraction of the total 
deposit. The origins are as varied as the 
occurrences. Principal formation of 
gem materials is by precipitation from 
watery solutions, by crystallization 
from molten rock, and by metamorphic 
processes. Approximately one-third of 
gem minerals is composed of silicate 
minerals, about one-fifth of alumina
silicates, and nearly one-seventh of ox
ides. The remaining compositional 
groups include the sulfides, phos
phates, borosilicates, carbonates, and, 
in the single case of diamond, an ele
ment. The composition of selected gem 
materials is included as one of the items 
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FIGURE I 

PRINCIPAL FORMS OF CRYPTOCRYSTALLINE AND CRYSTALLINE GEM STONE CUTS 
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in table 2. 
The United States has no defined 

large resources of major gem materials. 
Emerald deposits are known in North 
Carolina, as are ruby and sapphire. 
Historically, sapphires have been mined 
in Montana, and commercial mining 
once again is underway. Numerous 
other domestic deposits of gem miner
als are known and have been mined for 
many years. However, no systematic 
evaluations of the magnitude of these 
deposits have been made, and no posi
tive statements can be made about 
them. 

Occasional finds of diamond have 
been made, but no great diamond pipes 
or alluvial deposits similar to those of 
Africa have been reported. Several 
companies are involved in diamond ex
ploration in the Colorado-Wyoming 
State line area, in Michigan, Minnesota, 
Wisconsin, and Arkansas. Diamond
bearing kimberlites have been located, 
and bulk samples have been processed 
for diamond recovery. Results have not 
been made public. 

World resources of gem materials are 
nearly all unevaluated. However, world 
gem diamond reserve is estimated to be 
about 300 million carats, including near
gem and cheap-gem qualities. Nearly all 
of the reserves are in Australia, Africa, 
and the U.S.S.R. (Siberia). The estimates 
for diamond reserves are of limited value 
because data needed for reliable esti
mates are not available from the produc
ers. Reserve data on other gem materials 
are even less available than for diamond. 

Technology 

Synthetic Gems.-The first synthetic 
gem produced was ruby, and later, by 
various melt techniques, sapphire, spin-

el, rutile, strontium titanate, and cubic 
zirconia. The Verneuil flame-fusion 
process, developed in 1902, consists of 
growing a single crystal in a simple, 
downward-impinging oxyhydrogen blow
pipe flame. In manufacturing synthetic 
gems, pure oxides of aluminum and tita
nium, and as needed, moderating and 
coloring oxides, are charged at the top of 
a small furnace and melted as they pass 
through an oxygen-hydrogen flame. The 
molten material is solidified on a fire
clay peg as a carrot-shaped single crystal 
known as a boule, usually Y2 to 1 inch in 
diameter, 2 to 4 inches long, and weigh
ing 75 to 250 carats. After cooling, the 
boule is heat treated and tapped at one 
end to relieve the internal strain that 
causes the boule to split into two vertical 
halves. The halves are then cut and 
polished into gems. Other melt tech
niques used are the Czochralski pulled
growth method for ruby, sapphire, 
spinel, yttrium-aluminum-garnet (YAG), 
gadolinium-gallium-garnet (GOG), and 
alexandrite; the Bridgman solidification 
method for sapphire; and skull melting 
for cubic zirconia and sapphire. 

Solution techniques for manufactur
ing synthetic gems include flux meth
ods for emerald, ruby, sapphire, spinel, 
YAG, GOG, and alexandrite; hydro
thermal methods for emerald, quartz, 
and the colored varieties of quartz such 
as smoky, yellow, citrine, and amethyst; 
and the high temperature ultra-high
pressure presses used in the manufac
ture of synthetic diamond in which a 
molten metal is used as the solvent. 

Other techniques involve solid- or 
liquid-state reactions and phase trans
formations for jade and lapis lazuli; 
vapor phase deposition for ruby and 
sapphire; ceramics for turquoise, lapis 
lazuli, and coral; and others for opal, 
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glass, and plastics. However, the Ver
neuil, Czochralski, and scull melting 
processes are the melt techniques most 
often used for gem materials. The var
ious synthetics and the method of pro
duction are shown in table 3. 

Enhancement of Gem Stones.-En
hancement of all types of gem materials 
through chemical and physical means 
has become much more commonplace 
and in the past few years has included a 
wider variety of gem materials. Irradi
ation by electromagnetic spectrum (X
rays, gamma rays, etc.) and by ener
getic particles (neutrons, electrons, 
alphas, etc.) is being used to enhance or 
change the color of diamonds, topaz, 
tourmaline, quartz, beryl, sapphire, 
zircon, scapolite, and pearls. Blue to
paz is normally irradiated, but this 
does not imply that all of these gem 
materials are regularly irradiated. 1 

A number of gem materials can be 
enhanced by chemical treatment or im
pregnations. The treatments may alter 
the bulk of the gem material or only 
penetrate the surface. This includes 
bleaching, oiling, waxing, plastic im
pregnations, color impregnations, and 
dying. The treatments that alter only 
the surface of the gem material include 
surface coatings of various types, inter
ference filters, foil backings, surface 
decoration, and inscribing. Chemical 
treatment is more widespread than the 
common dying of quartz, treatment of 
turquoise, and oiling of emeralds. 
Chemical treatment and impregnations 
have been used to enhance chalcedony, 
coral, ivory, pearl, tiger's eye, emerald, 
lapis lazuli, opal, ruby, sapphire, tur
quoise, beryl, quartz, jade, diamonds, 
and amber. 2 

CSO ROUGH DIAMOND PRICE INCREASES, BY PERCENTAGE 

Sept. 1949 25.0 Nov. 1967 16.0 Aug. 1973 10.2 Sept. 1982 2.5 
Mar. 1951 15.0 Sept. 1968 2.5 Dec. 1974 1.5 Apr. 1983 3.5 
Sept. 1952 2.5 July 1969 4.0 Jan. 1976 3.0 Aug. 1986 7.5 
Jan. 1954 2.0 Nov. 1971 5.0 Sept. 1976 5.8 Nov. 1986 7.0 
Jan. 1957 5.7 Jan. 1972 5.4 Mar. 1977 15.0 Sept. 1987 10.0 
May 1960 2.5 Sept. 1972 6.0 Dec. 1977 17.0 Apr. 1988 13.5 
Mar. 1963 5.0 Feb. 1973 11.0 Aug. 1978 30.0 Mar. 1989 15.5 
Feb. 1964 7.5 Mar. 1973 7.0 Sept. 1979 13.0 Mar. 1990 5.5 
Aug. 1966 7.5 May 1973 10.0 Feb. 1980 12.0 
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TABLE 2 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWELRY 

Practical Specific Refrac- Refractive Maybe 
Recognition Name Composition Color size 1 Cost 2 Mohs gravity tion index confused 
characters with-

Amber Hydrocarbon Yellow, red, Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or Fossil resin, 
green, blue medium pressed, soft. 

plastics 

Beryl: 

Aquamarine Beryllium Blue green to Any Medium 7.5-8.0 2.63-2.80 Double 1.58 Synthetic Double 
alluminum light blue to high spinel, blue refraction, 
silicate. topaz refractive index. 

Emerald do. Green Medium Very high 7.5 2.63-2.80 do. 1.58 Fused Emerald filter, 
emerald, dichroism, 
glass, refractive index. 
tourmaline, 
peridot, 
green 
garnet, 
doublets 

Emerald, do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine Flaws, brilliant, 
synthetic emerald fluorescence in 

ultraviolet 
light. 

Golden do. Yellow to Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, 
golden medium topaz, 

glass, 
doublets 

Morganite do. Pink to rose Any do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, Refractive index. 
tourmaline, 
pink 
sapphire 

Calcite: 

Marble Calcium White, pink, Any Low 3.0 2.72 Double 1.49- Silicates, Translucent. 
carbonate red, blue, (strong) 1.66 banded 

green, or agate, 
brown alabaster 

gypsum 

Mexican do. do. Any Low 3.0 2.72 do. 1.6 do. Banded, 
onyx translucent. 

Chrysoberyl: 

Alexandrite Beryllium Green by U.S.S.R. High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, 
aluminate day, red by (small), inclusions in 

artificial Sri Lanka synthetic 
light (medium) sapphire. 

Catseye do. Greenish to Small to do. 8.5 3.50-3.84 do. 1.75 Synthetic, Gravity and 
brownish large shell translucence. 

Chrysolte do. Yellow, Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline, Refractive index, 
green, peridot silky. 
and/or 
brown 

Coral Calcium Orange, red, Branching, Low 3.5-4.0 2.6-2.7 do. 1.49- False coral Dull translucent. 
carbonate white, medium 1.66 

black, 
or green 

Corundum: 

Ruby Aluminum Rose to Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, Inclusions, 
oxide deep including fluorescence. 

purplish spinel 
red 

Sapphire do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, 
double 
refraction, 
dichroism. 

See footnotes at end of table. 
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TABLE 2-Continued 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWELRY 

Practical Specific Refrac- Refractive 
Maybe 

Recognition Name Composition Color size 1 Cost2 Mohs gravity tion index confused characters with-

Corundum~ 
Continued 

Sapphire, Aluminum Yellow, Medium to Medium 9.0 3.95-4.10 Double 1.78 Synthetics, Inclusions, 
fancy oxide pink, large glass and double 

white, doublets refraction, 
orange, refractive index. 
green, or 
violet 

Sapphire and do. Red, pink, do. High to 9.0 3.95-4.10 do. 1.78 Star quartz, Shows asterism, 
ruby stars violet blue, low synthetic color on side 

or gray stars view. 

Sapphire do. Yellow, Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic Curved strae, 
or ruby pink, carats spinel, glass bubble 
synthetic or blue inclusions. 

Diamond Carbon White, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, High index, 
blue-white, titania, dispersion, 
yellow, cubic single 
brown, zirconia refraction, 
green, hardness, cut, 
pink, blue luster. 

Feldspar: 

Amazon- Alkali Green Large Low 6.0-6.5 2.56 - 1.52 Jade Cleavage, sheen, 
stone aluminum- vitreous to 

silicate pearly, opaque, 
grid. 

Labradorite Alkali Gray with do. Low 6.0-6.5 2.56 - 1.56 do. Cleavage, sheen, 
aluminum- blue and vitreous to 
silicate bronze pearly opaque, 

sheen grid. 
color play 

Moonstone do. White do. Low 6.0-6.5 2.77 1.52- Glass or Blue sheen, 
1.54 white onyx opalescent. 

Garnet Complex Brown, Small to Low to 6.5-7.5 3.15.,.4.30 Single 1.79- Synthetics, Single refraction, 
silicate black, medium high straine 1.98 spinel, anomalous 

yellow, glass strain. 
green, ruby 
red, or 
orange 

Jade: 

Jadeite do. Green, Large Low to 6.5-7.0 3.3-3.5 Crypto- 1.65- Onyx, Luster, 
yellow, very crystal! 1.68 bowenite, spectrum, 
black, high vesuvianite, translucent to 
white, or grossularite opaque. 
mauve 

Nephrite Complex do. do. do. 6.0-6.5 2.96-3.10 do. 1.61- do. Do. 
hydrous 1.63 
silicate 

Peridot Iron Yellow Any Medium 6.5-7.0 3.27-3.37 Double 1.65- Tourmaline Strong double 
magnesium and/or (strong 1.69 chrysoberyl refraction, low 
silicate green dichroism. 

Opal Hydrous Colors flash Large Low to 5.5-6.5 1.9-2.3 Isotropic 1.45 Glass, Play of color. 
silica in white, high synthetics, 

gray, triplets 
black, 
red, or 
yellow 

Pearl Calcium White, pink, Small do. 2.5-4.0 2.6-2.85 Cultured and Luster, structure, 
carbonate or black imitation X-ray. 

See footnotes at end of table. 
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TABLE 2-Continued 

GUIDE TO SELECTED GEM STONES AND GEM MATERIALS USED IN JEWELRY 

Practical Specific Refrac- Refractive Maybe Recognition Name Composition Color size 1 Cost 2 Mohs gravity tion index confused characters with-

Quartz: 

Agate Silica Any color Large Low 7.0 2.58-2.64 Glass, Cryptocrystalline, 
plastic, irregularly 
Mexican banded, 
onyx dendritic 

inclusions. 

Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double 1.55 do. Refractive index, 
double 
refraction, 
transparent. 

Cairngorm do. Smoky do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Citrine do. Yellow do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Crystal, rock do. Colorless do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Jasper do. Uniform or do. Low 7.0 2.58-2.64 do. Opaque, 
spotted red, vitreous. 
yellow, or 
green 

Onyx do. Many colors do. Low 7.0 2.58-2.64 do. Uniformly 
banded. 

Rose do. Pink, rose do. Low 7.0 2.65-2.66 Double 1.55 do. Refractive index, 
red double 

refraction, 
translucent. 

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, Refractive index, 
aluminum medium garnet single 
oxide. refraction, 

inclusions. 

Spinel, do. Any Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, Weak double 
synthetic carats corundum, refraction, 

beryl, topaz, curved striae, 
alexandrite bubbles. 

Spodumene: 

Kunzite Lithium Pink to lilac Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, Refractive index. 
aluminum morganite 
silicate 

Hiddenite do. Yellow to do. do. 6.5-7.0 do. do. Synthetic Do. 
green spinel 

Tanzanite Complex Blue Small High 6.0-7.0 3.30 do. 1.69 Sapphire, Strong 
silicate synthetics. trichroism. 

Topaz do. White, blue, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, quartz Refractive index. 
green medium 

Tourmaline do. All, including do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, beryl, Double 
mixed corundum, refraction, 

glass refractive index. 

Thrquoise Copper Blue to Large Low 6.0 2.60-2.83 do. 1.63 Glass, Difficult if 
aluminum green plastics matrix not 
phosphate phosphate present, matrix 

usually 
limonitic. 

Zircon Zirconium White, blue, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79- Diamond, Double 
silicate or brown, medium medium (strong) 1.98 synthetics, refraction, 

yellow, or topaz, strongly 
green aquamarine dichroic, wear 

on facet edges. 
1 Small-up to S carats; medium-up to SO caratS; IUJC-more than SO carats. 
2 Low-up to S2S per carat; medium-up to S200 per carat; high-more than S200 per carat. 
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The oldest and most common 
method of gem material enhancement 
is heat treating. Heat treatment of gem 
materials was used in Greece and Rome 
well before the Christian Era. Heat 
treatment can cause color change, 
structural change, and improve clarity. 
In the past, heat treatment was com
mon for quartz and gem corundum. 
Today, materials that are heat treated to 
enhance their appearance include sap
phire, topaz, beryl, tourmaline, quartz, 
zircon, amber, diamond, and zoisite. 3 

Mining.-Gem materials mining op
erations can range from the most prim
itive to the most sophisticated. In hard 
rock, at shallow depths, an operation 
by one, two, or three persons may be 

mined by prybar, pick, shovel, and 
baskets for carrying material. A larger 
operation may include drilling, blast
ing, and minimum timbering. Mecha
nized hauling and hoisting is done only 
at the larger mines. 

Diamond mining in the kimberlite 
pipes of Africa and the U.S.S.R. and 
the lamproite pipes of Australia repre
sent the ultimate in that huge quantities 
of ore must be mined to extract small 
quantities of diamond produced at as 
low a cost as possible. 

Placer mining for gem stones ranges 
from small-scale, simple procedures to 
huge complicated operations. In some 
areas, digging is by hand, and sorting 
and recovery is by panning, screening, or 
sluicing. Diamond miners in the larger 

TABLE 3 

placer operations use bucket dredges and 
heavy-duty excavating equipment, as, for 
example, in Australia, Brazil, the Repub
lic of South Mrica, Namibia, and the 
U.S.S.R. 

Processing.-Most gem stone mate
rial is broken or crushed where neces
sary and concentrated by various com
binations of hand picking, washing, 
screening, or jigging. In large-scale op
erations, mineral benefication methods 
employ mechanization and the latest 
technology in all steps from primary 
crushing and screening to the final re
covery processes. Diamond recovery, in 
particular, makes use of standard gravity 
methods, grease belts, electrostatic sepa
ration, skin-flotation, magnetic separa
tion, separation by X-ray luminescence, 
and separation by optical sorting. 



through 1985, during which time ap
proximately 24 operations reported 
production. Production average $7.4 
million per year and was generally level. 
During the second trend, 1986 to the 
present, production averaged $34.0 
million and was the result of an in
crease of 1 ,5670Jo in the number of 
producers surveyed. 

The reported production value of 
synthetic and simulant gem materials 
was $20.5 million in 1990. The reported 
value of production increased 9%. The 
average value of production of syn
thetic and simulant gem. materials for 
the past 5 years was $16.2 million, with 
a high of $20.5 million in 1990 and a 
low of $10.3 million in 1986. Thirteen 
firms, five in California, four in Ari
zona, and one each in Massachusetts, 
Michigan, New Jersey, and Ohio, pro
duced synthetic and simulant gem 
material. The six States, in order of 
declining value of production, were 
Massachusetts, California, New Jersey, 
Michigan, Ohio, and Arizona. 

Arizona is well known for the widest 
variety of gem materials produced by 
any State. In 1990, gem material pro
duction included agate, amethyst, ant
lerite, azurite, chrysocolla, fire agate, 
fluorite, garnet, jade, jasper, mala
chite, obsidian (Apache tears), onyx, 
peridot, petrified wood, precious opal, 
shattuchite, smithsonite, and tur
quoise. Yet, turquoise, peridot, petri
fied wood, and azurite/malachite ac
counted for more than 90% of the total 
value of gem material produced. Ari
zona was the largest producer of tur
quoise, peridot, and petrified wood in 
terms of dollar value in the United 
States. It was also the world's largest 
producer of the first two gem materi
als. Additionally, there are four manu
facturers of synthetic or simulant gem 
materials in Arizona that produce 
about $100,000 worth of material each 
year. 

Arkansas is famous for the produc
tion of quartz crystals. Yet, Arkansas is 
second in value of production of fresh
water pearls and shells and the only 
State in the United States that has had 
any sustained diamond production. 

For the past 19 years hobbyists have 
found from 300 to 1,500 diamonds per 
year at the Crater of Diamonds State 
Park. Since 1972, about 13,000 dia
monds have been recovered; this 
amount of diamond production is in-
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sufficient to classify the United States 
as a diamond-producing country. Still, 
the potential to become a diamond 
producer may be there, and efforts were 
underway to evaluate this potential 
more fully. The program to evaluate the 
diamond deposit was halted by legal 
actions after completing three explora
tion drill holes. The program is cur- . 
rently on hold, awaiting the outcome of 
the litigations. 

Gem material production from Cali
fornia includes a variety of materials. 
California is the leading tourmaline 
producer in the United States and the 
only producer of benitoite. Addition
ally, California produces agate, alabas
ter, beryl, dumortierite, fire agate, gar
net, gem feldspar, jade, jasper, kunzite, 
lepidolite, obsidian, quartz, rhodonite, 
topaz, and turquoise. Yet, even with 
this long list of gem materials, most 
people think of California in terms of 
its State gem benitoite, the production 
of high-quality tourmalines, and its 
fine orange spessartine garnets. 

In May 1989, Pala International re
ported the discovery of the largest gem 
tourmaline pocket found in the Hima
laya Mine during the past 12 years. The 
pocket yielded about 500 kilograms of 
tourmaline; 50% was carving or cabo
chon grade, less than 1% was faceting 
grade, and the remainder was specimen 
grade. 

California also has four manufactur
ers of synthetic or simulant gem mate
rials. The State is the second largest 
producer of synthetics and simulants in 
terms of value of total production. 

Colorado is not known as a gem ma
terial producing State, but it does hold 
some gem stone honors. For 4 or 5 years 
prior to 1988, Colorado had the only 
commercially operated amethyst mine in 
the United States. It has the only com
mercially mined deposit of lapis lazuli in 
the United States and one of the few 
dig-for-fee topaz deposits currently op
erating. Additionally, the State was the 
first to commercially produce turquoise 
and still has commercially operated tur
quoise mines. The State also produced 
the United States' finest gem-quality 
rhodochrosite and a quantity of high
quality rhodonite. 

Many different locations in the State 
produce aquamarine, the Colorado 
State gem stone. The best known loca
tions and the locations with the longest 
history of continued production (since 

about 1884) are Mount Antero and 
White Mountain in Chaffee County. 
Mount Antero, at 14,269 feet, may be 
the highest gem stone location in the 
United States. White Mountain, sepa
rated from Antero by a small saddle, is 
only slightly lower at 13,900 feet. 

Star garnet, the Idaho State gem 
stone, leads the list of gem materials 
produced in the State. Idaho is one of 
two places that produce significant 
amounts of star garnet; India is the 
other. These almandite garnets are 
translucent, purplish-red stones that 
show four- or six-ray stars when cabo
chon cut or are transparent deep red 
stones that can be faceted. The primary 
sources of Idaho star garnet are the 
placer deposits on the East Fork of 
Emerald Creek and its tributary 
gulches in Benewah County. Addition
ally, the placers of Purdue Creek in 
Latah County yield star garnets. Cur
rently, garnets that do not cut stars also 
are commercially mined from areas in 
Clearwater County. These garnets range 
from purplish rose-red to a highly prized 
"special pink." Gem-quality garnets oc
cur at several other locations in Idaho 
and are mined periodically by hobbyists 
or professional collectors for the gem 
stone market. 

Opal is the second largest contributor 
to the total value of gem material pro
duced in Idaho. The varieties produced 
include precious, yellow, blue, pink, and 
common. The Spencer opal mine is the 
largest producer. At the Spencer Mine, 
precious opal occurs as one or more thin 
layers within common opal that have 
partially filled gas cavities within a 
rhyolite-obsidian flow. About 10% of 
the material is thick enough to cut into 
solid gems; the remainder is suitable for 
making doublets and triplets. The Spen
cer Mine is also the source of the pink 
opal, which occurs as either pink com
mon opal or pink bodied precious opal. 

In recent years, an increasing amount 
of gem material (smokey quartz, aqua
marine, topaz, and garnets) has been 
recovered from the Sawtooth batholith. 
A significant portion of the batholith 
lays within the Sawtooth National Recre
ation Area, administered by the Forest 
Service, U.S. Department of Agriculture. 
Herein lies a possible problem. The For
est Service may prohibit the collection of 
gem and mineral specimens from the 
National Recreation Area under CFR 
Title 36, 269.9b, which prohibits the 
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removal of "natural features of the 
land." Additionally, all mining is prohib
ited in a recreation area. It appears that 
material is still being collected from the 
area, but this may stop in the future. 
Hopefully, collectors and the Forest Ser
vice can arrive at some mutual under
standing where hobbyists can collect ma
terial or possibly collect controlled 
amounts for the commercial market. 

In the U.S. gem stone industry, Maine 
and tourmaline are almost synonymous. 
In 1822, Maine's Mount Mica was the 
site of the flrst gem stone production in 
the United States. In September 1991, 
Plumbago Mining Corp. was actively 
mining the Mount Mica pegmatite for 
gem material and mineral specimens. 
Over the years, Mount Mica produced 
hundreds of pounds of flne-quality geni 
and mineral specimen tourmaline. 

Mount Mica is not the only large 
producer of high-quality tourmalines. 
Dunton Mine of Newry Hill is the most 
prolific gem tourmaline producer in 
Maine. Since its discovery in 1898, the 
mine has produced tons of gem- and 
specimen-grade tourmaline. Other mines 
and quarries in a three county area pro
duce gem- and mineral specimen-grade 
tourmalines. These include the Bennett, 
BB #7, Emmons, Harvard, Tomminen, 
Waisenen, Black Mountain and Red Hill 
Quarries, and Nevel Mine in Oxford 
County. It also includes the Mount Ap
atite Quarries in Androscoggin County 
and the Fisher and Porcupine Hill Quar
ries in Sagadahoc County. 

Maine also produces fine-quality 
beryls-aquamarine, heliodor, and mor
ganite. Pegmatites in Oxford, Andro
scoggin, and Sagadahoc Counties regu
larly produce fme-quality blue and blue
green aquamarine, rich yellow and gold 
colored heliodor, and rose and peach 
colored morganite. In 1989, the largest 
rose colored morganite on record was 
found at the Bennett Quarry near Buck
field in Oxford County. 

In 1989, Plumbago Mining Corp. 
opened the most significant commer
cial amethyst mine in the United States 
near the town of Sweden in Oxford 
County. Reported production in the 
first year of operation was about 5,000 
pounds of gem-quality and specimen
grade amethyst. The gem material has 
good deep purple color, but is mostly 
small pieces. An officer of the com
pany did report the cutting of a 12-
carat stone from the material and that 
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some material recovered would yield 
stones as large as 20 carats. 

Montana produces many different 
gem materials, some suited to faceting, 
while others are better suited to the cut
ting of cabochons, carvings, or objects 
of art. The gem materials that come to 
mind when Montana is mentioned are 
sapphires and Montana moss agate, with 
Dryhead agates a very close third. Yet, 
amethyst, amazonite, azurite, covellite, 
cuprite, garnet, onyx, opal, petrified 
wood, rhodochrosite, rhodonite, smokey 
quartz, sphalerite, and wonderstone 
(banded rhyolite) are also produced or 
have been produced in the State for use 
as gem material. 

Since 1865 Montana has produced 
sapphires. In recent years, it appears 
that the Montana sapphire has gained 
in popularity, and because of the im
proved popularity, production has in
creased significantly. Currently, com
mercial sapphire production is from 
deposits on the Missouri River in Lewis 
and Clark County, the Rock Creek area 
in Granite County, and from the Yogo 
Gulch area in Judith Basin County. 
Additionally, there are dig-for-fee sap
phire operations on the Missouri River 
and Rock Creek. 

Until1989, the value of Nevada's gem 
material production was essentially de
pendent upon the production of tur
quoise and opal, and the production of 
turquoise was, and still is, declining. In 
1989, Nevada reported the flrst major 
production of nephrite jade. 

The Nevada jade is from a deposit 
near Tonopah. The material varies in 
color from different shades of green to 
black, and some is mottled with off
white to tan markings. The reported 
quality is from fine gem to carving
grade. Mine run jade is available from 
fist-size pieces to individual boulders 
that weigh more than 1 ton. The jade is 
very similar to good to fine Wyoming 
jade. 

Nevada has been a major producer 
of turquoise since the 1930's, and until 
the early 1980's, the State was the 
largest turquoise producer in the 
United States. Estimates indicate that 
over the years, 75 to 100 different mines 
and/ or prospects have produced sizable 
quantities of turquoise. Production 
varied from a few thousand dollars 
worth of material at some properties to 
more than a million dollars at others. 
Estimates of total production to date 

are between $40 to $50 million. 
Precious opal production from de

posits in the Virgin Valley area began in 
about 1906. The opal from Virgin Val
ley is comparable to any in the world 
for its vivid play of color and is unsur
passed in terms of the size of material 
available. The material varies in color 
from deep pure black to brown to 
yellowish-white to white to colorless. 
The play of color includes all the colors 
common to precious opal-red, blue, 
green, yellow, orange, and so on. The 
opal occurs primarily as replacement of 
wood, or sometimes, the replacement 
of cones of conifer trees. The uses of 
the opal are greatly restricted because 
of a severe problem with crazing. Cur
rently, two mines in Virgin Valley are 
open to individuals on a dig-for-fee 
basis during the summer months. The 
operators of these mines also mine the 
deposits for their own inventories. 

North Carolina is the only State in 
the United States where all four major 
gem materials, diamond, ruby, sap
phire and emerald, are found. During 
1988 was the last time all four major 
gem materials were found in the same 
year. The diamond was found in a gold 
placer mine, rubies and sapphires were 
recovered from the Cowee Valley, and 
emeralds were found near Hiddenite 
and Little Switzerland. 

Production of ruby and sapphire from 
the Cowee Valley in Macon County be
gan in 1895 when the American Pros
pecting and Mining Co. systematically 
mined and washed the gravels of Cowee 
Creek. Today some dig-for-fee opera
tions are in the Cowee Valley. Many 
people pay to dig or purchase buckets 
of gravel to wash to recover gem corun
dum, garnets, and other gem materials. 

Every year there is publicity concern
ing the discovery of large and valuable 
rubies and sapphires at one or more of 
the mines in Cowee Valley. No doubt 
large corundum crystals and pieces of 
corundum are found each year. Simi
larly, valuable rubies and sapphires 
may be found, but the number of large 
and valuable gems and the values of 
these gems often are over-stated. Dur
ing the period when commercial mines 
operated in the area, gem material was 
found that would cut fine-quality 3- to 
4-carat stones. Today, the amount of 
quality gem material has greatly de
clined. Most of the rubies found are 
not of top color or clarity and on 
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average are suitable for cutting stones 
of a carat or less. The sapphires tend to 
be larger than the rubies and high
quality sapphires are more abundant 
than high-quality rubies. 

In 1875, emeralds were discovered 
near what is now Hiddenite, with the 
first attempts at commercial mining of 
emeralds in the Hiddenite area in 1881. 
Other attempts at mining were made in 
the 1920's, the 1950's, the 1970's, and 
the latest ended in 1990. At different 
times the emerald deposits in the Hid
denite area have produced large emer
ald crystals, and some significant 
stones have been cut from Hiddenite 
material. Yet, to date, it has not been 
possible to maintain an economically 
viable mine operation on any of the 
deposits. This includes the last attempt 
that would have mass mined the deposit 
and used a berylometer to sort the emer
ald from the waste rock. The berylometer 
worked well, but the amount of emerald 
present did not support the project. 

Historically, Oregon has been known 
for the production of various picture and 
scenic jaspers, agates, thundereggs, pet
rified wood, and to a certain degree, gem 
labradorite. Oregon's State rock, the 
"thunderegg," may be the best known 
gem material from Oregon. Graveyard 
Point, Priday, and Polka Dot are names 
that are uniquely associated with beauti
ful Oregon agates. The same is true for 
the relationships between the names 
Biggs, Deschutes, and Sucker Creek and 
picture or scenic jasper. Yet, gem labra
dorite, which includes both sunstone and 
heliolite, is currently the largest single 
contributor to the value of annual gem 
material production in Oregon. At least 
seven firms or individuals currently are 
producing sunstone and/ or heliolite 
from three different geographic areas. 

The other gem material to contribute 
significantly to the value of Oregon 
gem material production is opal. Dur
ing 1988, the first significant commer
cial mining and marketing of a variety 
of very fine quality opals from Opal 
Butte began. The varieties produced 
include hyalite, rainbow, contra luz, 
hydrophane, crystal, fire, blue, and 
dendritic. Exquisite stones as large as 
315 carats have been cut from contra 
luz rough from this deposit. 

Tennessee has the largest U.S. pro
duction of freshwater pearls and fresh
water mussel shells of the 11 producing 
States. The fishing and marketing of 
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freshwater pearls and mussel shells are 
not new in the United States or in 
Tennessee. There has been an estab
lished U.S. freshwater mussel fishing 
industry since the mid-1850's. The 
mussels are from the family Unioidae, 
of which about 20 different species are 
commercially harvested. During 1990, 
the value of U.S. mussel shell exports 
was more than $50 million. 

To date, freshwater pearls from the 
United States have been a byproduct of 
the shell industry. Currently, the pri
mary use of the shells is to make the 
bead nucleus used by the Japanese cul
tured pearl industry. Additionally, the 
shells are used in making cameos and 
as mother-of-pearl. With the coming of 
the freshwater cultured pearl farms in 
Tennessee and the increasing popular
ity of freshwater pearl jewelry with the 
U.S. consumer, this may change. In 
1963, the first experimental U.S. fresh
water cultured pearl farm was estab
lished. Since the technology for cultur
ing freshwater pearls was proven in the 
late 1970's, six freshwater pearl farms 
have been established. These farms are 
the beginning of the U.S. freshwater 
cultured pearl industry, and the cul
tured pearl is the heart and future of 
the U.S. pearl industry. 

The gem material that Utah is best 
known for, topaz, is not well suited for 
use as a gem stone, but it does make a 
fine mineral specimen. Topaz crystals 
have been collected from certain rhyolite 
flows in the Thomas Mountains for more 
than 100 years. Similar crystals also are 
found in select rhyolites in the Wah Wah 
Mountains. The crystals from the Tho
mas Mountains are predominately small, 
10 to 20 millimeters long and 4 to 6 
millimeters across, and crystals from the 
Wah Wah Mountains are even smaller. 
Occasionally, large gem-quality crystals 
are found. The color of the topaz varies 
from colorless to light yellow, sherry 
brown, rose or light pink. Unfortunately, 
the light yellow to sherry brown color 
fades to colorless if exposed to sunlight 
or heat and rose or light pink colored 
crystals are rare. Because of the size of 
the crystals and problem with color fad
ing, the material yields only small to very 
small colorless stones. 

Another Utah gem material with 
nearly a 100-year production history is 
gem variscite, first produced in about 
1893 near Fairfield. The latest recorded 
commercial production was from near 

Lucin during the summer of 1990. 
Variscite occurs as fracture fillings or as 
nodules. The nodules may be solid, 
almost geode in nature, or fractured 
solid nodules that have undergone al
teration. The color of the variscite var
ies from deposit to deposit and from 
location to location within the same 
deposit. It is a shade of light to dark 
yellow-green, but can occur as a dark, 
nearly jade green and so pale as to 
appear almost white. It also can have 
black and brown spiderwebbing. 

Another gem material from Utah is 
snowflake obsidian. Snowflake obsid
ian (also known as flower obsidian) 
earns its name from the bluish-white or 
grayish-white patterns of cristobalite 
included into the normally black obsid
ian. During 1990, two different firms 
produced this material commercially. 

Topaz, variscite, and obsidian from 
Utah are well known and are nice ma
terials. But, in the author's opinion, 
the red beryl from the Wah Wah Moun
tains is the most remarkable and desir
able of Utah's gem materials. Bixbite, 
the variety name for red beryl (called 
red emerald by some) occurs in rhyo
lites at several locations in the Thomas 
and Wah Wah Ranges. The beryl varies 
in color from a pink to bright red, with 
the bright red being what could be 
called strong raspberry-red. The mate
rial from most of the locations is not as 
spectacular, either in crystal size or 
color, as the crystals from the Violet 
claims in the Wah Wah's. 

The Violet claims in the Wah Wah's 
are the only known location for commer
cial production of red beryl. In recent 
years, the claims have furnished a small 
but steady supply of materials for both 
mineral specimens and a few fine-quality 
cut stones. The crystals average about 10 
millimeters in length, and most are 
flawed. Because of the size of the crystals 
and flaws, finished stones only average 
about 0.40 carats with few more than 1 
carat. The largest finished stone to date is 
only 4.46 carats. The material is expen
sive, but justifiably so, because of its 
beauty and rarity. 

Certain other States produce a single 
gem material of note; they are Alaska 
with its two jade mines; Florida's aga
tized coral; Hawaii's black coral; Minne
sota's thomsonite; New York's herkimer 
quartz; Ohio's flint; and South Dakota's 
rose quartz. 

The value of production by individ-

479 



ual gem material can be reported for 
those materials that have three of more 
producers and if one of the three does 
not account for more than 75o/o of the 
total or two of the producers account 
for 95o/o or more of the production. 
Table 4 is a list by commodity in alpha
betic order, with values in dollars 
rounded to the nearest thousand. 

Consumption and Uses 
Consumption of domestic gem ma

terial production was in the commercial 
and amateur manufacture of jewelry, 
for exhibit in gem and mineral collec
tions, and for decorative purposes in 
statuettes, vases, other art objects, and 
certain industrial applications. 

Industrial uses of tourmaline include 
a simple laboratory instrument to show 
the polarization of light, as a material 
to measure the compressibility of flu
ids, and in gages for measuring high 
pressures. Mortar and pestle sets, knife 
edges for balances, textile rollers, and 
spatulas are some nongem uses of ag
ate. The manufacturing of jewel bear
ings for timing devices, gages, meters, 
and many other types of instruments 
requiring precision elements used natu
ral gem material. These uses are now 
mostly supplied by artificial and syn-

TABLE 4 

VALUE OF 1990 U.S. GEM STONE 
PRODUCTION, BY GEM 

MATERIALS 

Gem materials Value 

Agate $250,000 

Beryl 105,000 

Coral (all types) 60,000 

Garnet 78,000 

Gem feldspar 500,000 

Geode/nodules 240,000 

Fire agate 20,000 

Jasper 148,000 

Obsidian 27,000 

Opal 146,000 

Peridot 884,000 

Petrified wood 633,000 

Quartz 1,767,000 

Sapphire/ruby 3,727,000 

Topaz 26,000 

Tourmaline 350,000 

Turquoise 1,105,000 

Total 10,066,000 
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thetic crystalline materials. 
Some industrial applications requir

ing clean homogeneous stones used 
low-quality gem diamond. The quan
tity of natural and synthetic industrial
grade diamonds used in the United 
States each year is 12 to 15 times greater 
than the amount of diamonds con
sumed by the jewelry industry. 

The uses of synthetic and simulant 
gem crystals include applications in fre
quency controllers, polarizers, trans
ducers, radiation detectors, infrared 
optics, bearings, strain gages, amplifi
ers, lasers, lenses, crucibles, and many 
more. A recently developed use is as 
connectors for optical fibers. 

The 1990 estimated value of U.S. 
apparent consumption was $3,059 mil
lion, down about 18% from 1989's 
record high. The average annual esti
mated consumption for the past 10 
years was $2,871 million, with a high of 
$3,711 in 1989 and a low of $1,642 in 
1982. The trend for estimated con
sumption for the past 10 years was one 
of continued growth with about 68o/o 
total increase. 

In 1990, the value of U.S. estimated 
apparent consumption of diamonds de
creased 18% to $2.6 billion. The aver
age annual value of apparent consump
tion of diamonds for the past 10 years 
was $2,293 million, with a high of 
$3,115 million in 1989 and a low of 
$1,642 million in 1982. The trend for 
the value of apparent consumption for 
the past 10 years was one of significant 
increase. The value of apparent con
sumption of diamonds increased 90% 
over the period. 

The 1990 estimated apparent con
sumption of colored stones, led by em
erald, ruby, and sapphire, was valued at 
$397.1 million, a decrease of 3%. The 
annual average value of consumption 
of colored stones for the past 9 years 
was $325.0 million, with a high of 
$406.9 million in 1989 and a low of 
$252.4 million in 1982. The trend for 
apparent consumption of colored 
stones for the past 9 years was one of 
fluctuating increases and decreases, but 
the general tread was one of increased 
consumption. 

The estimated apparent consump
tion of pearls-natural, cultured, and 
imitations-was $16.5 million, a de
crease of about 89% from that of 1989. 
This large decrease makes one wonder 
if there is not an error in the import 

data for pearls. The value was only 
17% of the 9-year low reached in 1982. 

Estimated apparent consumption of 
synthetic and imitation gem materials 
increased about 115% to $94.1 million. 
Average apparent consumption of syn
thetic and imitation gem materials for 
the past 9 years was $55.2 million per 
year, with a high of $109.1 million in 
1987 and a low of $13.9 million in 
1982. The trend for apparent consump
tion for the past 9 years was one of 
generally strong growth except for the 
significant decrease in 1989. Annual 
apparent consumption increased about 
577% over the 9 years. 

Prices 
Demand, beauty, durability, rarity, 

freedom from defects, and perfection 
of cutting determine the value of a gem 
stone. But the major factor in estab
lishing the price of gem diamond is the 
control over output and prices as exer
cised by the CSO Diamond Trading Co. 
Ltd. The CSO is a subsidiary of De 
Beers Consolidated Mines Ltd. 

The average U.S. wholesale asking 
price of the top 25 grades ( D through 
H color and IF through VS2 clarity) of 
a 1-carat diamond fluctuated between 
$6,200 and $7,000 and was $7,000 at 
yearend. The average value per carat of 
all grades, sizes, and types of gem
quality diamond imports was $525, a 
29% increase compared with that of 
1989. The average value of diamond 
imports for the past 10 years was $405 
per carat, with a high of$525 in 1990 and 
a low of $353 in 1984. The trend for the 
average annual value of diamonds im
ported for the past 10 years was one of 
general decline, from the 10-year high in 
1980 to stable prices in 1986, 1987, and 
1988, followed by the 1989 and 1990 
increases. 

The average yearend wholesale pur
chase price of a fine-quality 1-carat 
ruby, paid by retail jewelers on a per 
stone or memo basis, was $4,200, an 
increase of 20% from that of 1989. The 
average value of ruby imports increased 
49% to $48.71 per carat. The average 
annual value of ruby imports for the 
past 9 years was $37.93 per carat, with 
a high of $48.71 in 1990 and a low of 
$16.42 in 1984. The trend for the value 
of ruby imports for the past 9 years was 
one of rapid decline, 52% for the pe
riod from 1982 to 1984. This was fol
lowed by a steady, moderate increase. 
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The average yearend wholesale pur
chase price of a fine-quality 1-carat 
sapphire, paid by retail jewelers on a 
per stone or memo basis, was $1,600, a 
140Jo increase from that of 1989. The 
average value of sapphire imports de
creased 11% to $21.57 per carat. The 
average annual value of sapphire im
ports for the past 9 years was $23.22 
per carat, with a high of $27.97 in 1987 
and a low of $18.50 in 1984. The trend 
for the value of sapphire imports for 
the past 9 years was one of fluctuating 
increases and decreases. The 9-year pe
riod ended with the 1990 value 12% 
below the I982 value. 

The average yearend wholesale pur
chase price of a fine-quality I-carat 
emerald, paid by retail jewelers on a per 
stone or memo basis, was $2,750, the 
same as for I989. The average value of 
emerald imports decreased 28% to 
$43.65 per carat. The average annual 
value of emerald imports for the past 
IO years was $57.I8 per carat, with a 
high of $78.79 in I988 and a low of 
$35.06 in I984. The trend for the value 
of emerald imports for the past I 0 years 
was one of fluctuating increases and 
decreases from I98I through I984. A 
steady moderate growth followed until 
the 2 years of decline in I989 and I990, 
the average value in I990 being about 
76% of the I98I value. 

Foreign Trade 
The export value of gem materials 

increased 33% to $I ,566 million, a 
record high. The quantity of diamonds 
exported increased 45% to I ,003, 760 
carats, and the value of diamond ex
ports increased about 29% to $I,398.8 
million. The average annual quantity 
of diamonds exported for the past 10 
years was 496,477 carats, with a high of 
I,003,760 in I990 and a low of I84,87I 
in I982. The trend for the quantity of 
diamonds exported for the past 10 
years was one of moderate decline, 
13%, during the first 2 years, followed 
by significant growth, 443%, from 
I983 to I990. The average annual value 
of diamond exports for the past I 0 
years was $643.6 million, with a high of 
$1,398.8 million in I990 and a low of 
$292.8 million in I982. The trend for 
the value of diamond exports for the 
past 10 years was one of decline, I6%, 
over 3 years, followed by 3 years of 
moderate growth, 32%, and then 3 
years of significant growth, II2%. This 
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resulting in record-high exports in 
I990. 

The export of other precious stones, 
cut but unset and other than diamonds 
and pearls, increased about 62% to 
$70.6 million. The average annual ex
port value for the past 9 years for these 
natural gem stones was $42.9 million, 
with a high of $70.6 million in I990 
and a low of $27.7 million in I984. The 
9-year trend for exports value of these 
types of gem materials was one of 
fluctuating increases and decreases, but 
one resulting in a significant total in
crease, 139% for the period. 

Exports of synthetic gem material 
decreased 8% to $42.5 million. The 
average annual value of exports for the 
past 9 years was $I8.6 million, with a 
high of $46.0 million in I989 and a low 
of $6.0 million in I987 and I988. The 
9-year trend for the value of exports 
was one of extreme decline, 52%, for 

I982-88, followed by steady significant 
growth, 608%, during the past 2 years. 

Exports of natural, cultured, and 
imitation pearls, not set or strung, de
creased about 74% to $0.9 million. 

Reexports of gem material decreased 
84% to $47.3 million. 

The value of gem materials imported 
decreased 10% to $4,609.3 million 
from the I989 record high of $5,115 
million. The value of imported gem 
diamonds accounted for about 86% of 
the total. The average annual value of 
gem material imports for the past IO 
years was $3,839 million, with a high of 
$5,115 million in I989 and a low of 
$2,384 million in I982. 

The value of imported gem dia
monds decreased about 9% to $3,955.2 
million from the I989 record high of 
$4,358 million. The 10-year trend for 
the value of diamond imports was one 
of generally steady continuous growth 

TABLE 5 

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 

Carat Description, Clarity 2 Price range 
Average 4 

weight color 1 (GIA terms) per carat 3 
July 1989 

Jan. 1989-Jan. 1990 

0.25 G VS1 $1,300-$1,400 $1,400 

.25 G VS2 1,100- 1,200 1,200 

.25 G Sll 880- 970 970 

.25 H VS1 1,100- I ,200 1,200 

.25 H VS2 1,000- 1,100 1,100 

.25 H Sll 860- 950 950 

.50 G VSI 2,500- 2, 700 2,900 

.50 G VS2 2,300- 2,500 2,600 

.50 G Sll I ,900- 2,300 2,200 

.50 H VSI 2,300- 2,600 2,600 

.50 H VS2 2,100- 2,400 2,400 

.50 H Sll 1,800- 2,100 2,100 

.75 G VSI 2,900- 3,500 3,300 

.75 G VS2 2,700- 3,200 3,000 

.75 G SII 2,300- 2,800 2,600 

.75 H VSI 2,600- 3,000 2,900 

.75 H VS2 2,300- 2,700 2,600 

.75 H Sll 2,100- 2,500 2,400 

1.00 G VSI 4,600- 4,600 4,600 

1.00 G VS2 4,100- 4,100 4,100 

1.00 G Sll 3,500- 3,500 3,500 

1.00 H VSI 4,100- 4,100 4,100 

1.00 H VS2 3,600- 3,600 3,600 

1.00 H SII 3,200- 3,200 3,200 
1 Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; H-I-traces of color. 
2 Clarity: IF-no blemishes; VVSI-very, very slightly included; VS-very slightly included; VS2-very slightly included, but not visible; 
Sll-slightly included. 
1 Jeweler's Circular-Keystone. V. 161, No. 3, Feb. 1990. 
4 Jeweler's Circular-Keystone. V. 159, No. 2, Sept. 1989. 
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TABLE 6 

PRICES OF U.S. CUT COLORED GEM STONES, BY SIZE 1 

Price range 
Average price 

Carat per carat 2 

Gem stones 
weight per carat 

in 19902 Jan. Jan. 
1989 1990 

Amethyst $6- $18 $8.00 $13.00 

Aquamarine 100- 250 175.00 175.00 

Emerald 1,900-3,500 2,400.00 2,750.00 

Garnet, tsavorite 500- 800 950.00 650.00 

Ruby 3,000-4,000 3,000.00 3,500.00 

Sapphire 800-2,000 1,050.00 1,400.00 

Tanzanite 250- 350 354.00 300.00 

Topaz 6- 12 7.50 9.00 

Tourmaline, red 60- 125 92.50 92.50 
1 Fine quality. 
2 Jewelers' Circular-Keystone. V. 161, No.3, Mar. 1990, p. 190. These figures represent a sampling of net prices that wholesale colored 
stone dealers in various U.S. cities charged their cash customers during the month for fine-quality stones. 

with an increase of 800Jo for the period. 
During the period, the value of im
ported uncut diamonds increased 42%, 
while the value of cut stones imported 
increased 89%. 

The imports of cut diamonds de
creased 29% in quantity and 11% in 
value to 6.3 million carats and $3,384.4 
million, respectively. The average an
nual quantity of cut diamonds im
ported was 6.6 million carats, with a 
high of 8.9 million in 1989 and a low or 
1.6 million carats in 1982. The trend 
for the quantity of cut diamond im
ports for the past 10 years was one of 
continued increases until the 1990 de
cline; the period still ended with im
ports 80% greater than at the begin
ning of the period. The average annual 
value of imported cut diamonds was 
$2,762.4 million, with a high of 
$3,805.5 in 1989 and a low of $1,641.0 
million in 1982. The trend for the value 
of imported cut diamonds for the past 
10 years was of strong growth and 
increases. The value at the end of the 
period was 88 o/o greater than at the 
beginning. 

The value of imports of other gem 
materials, led by emerald, ruby, and 
sapphire, was $558.9 million, an de
crease of about 26% compared with 
that of 1989. Emerald imports de
creased about 22% to $162.4 million. 
The average annual value of emerald 
imports for the past 10 years was 
$151.9 million, with a high of $207.5 
million in 1989 and a low of $120.8 
million in 1982. The 10-year trend for 
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the value of emerald imports was one 
of fluctuating increases and decreases 
resulting in a 44% increase for the 
period. 

The value of ruby imports increased 
18% to $98.4 million, a record-high 
value for the past 10 years. The average 
annual value of imports for the past 10 
years was $77.2 million, with a high of 
$98.4 in 1990 and a low of $58.7 in 
1987. The 10-year trend for import 
values was one of extreme fluctuations. 
The period ended with values having 
increased 68% from the 10-year low 
and establishing a record high for the 
period. 

The value of sapphire imports de
creased 18% from the 1989 10-year 
high to $81.9 million. The average an
nual value of sapphire imports for the 
past 10 years was $81.8 million, with a . 
high of $100.0 million in 1989 and a 
low of $63.3 million in 1982. The 10-
year trend for the value of imports was 
one of extremely fluctuating increases 
and decreases. The period ended with 
the value slightly lower than at the 
beginning of the period. 

The value of imported gem materials 
other than diamond, emerald, ruby, 
and sapphire decreased 41% to $216.2 
million. The average annual value of 
imports was $325.3 million, with a high 
of $429.5 in 1988 and a low of $134.6 
in 1981. The 10-year trend for the value 
of imports was one of fluctuating in
creases and decreases resulting in the 
period ending 61% higher than the 
period started. 

World Review 
De Beers, Cententary AG's diamond 

marketing arm, the CSO, reported 1990 
sales of rough, uncut diamonds in
creased 2% over that of 1989 to $4.17 
billion. Sales for the year were up, but 
sales for the second half of 1990 were 
32% less than the sales for the first half 
of the year. Also, if the sales were 
adjusted for inflation, which was about 
6% in the United States and higher in 
other leading consumer countries, the 
value of diamond sales actually de
creased. The CSO markets from 80% 
to 85% of the total world production of 
natural diamonds. Sales of colored 
stones remained strong. 

Natural diamond production occurs 
in Africa, Asia, Australia, and South 
America. The principal producing lo
calities are as follows: in Africa
Angola, Botswana, Namibia, the Re
public of South Africa, and Zaire; in 
Asia-U.S.S.R. (northeastern Siberia 
and in the Yakut A.S.S.R.); in Austra
lia; and in South America-Venezuela 
and Brazil. 

Foreign countries in which major 
gem stone deposits (other than dia
mond) occur are Afghanistan (beryl, 
kunzite, ruby, tourmaline); Australia 
(beryl, opal, sapphire); Brazil (agate, 
amethyst, beryl, kunzite, ruby, sapphire, 
tourmaline, topaz); Burma (beryl, jade, 
ruby, sapphire, topaz); Colombia (beryl, 
sapphire); Kenya (beryl, garnet, sap
phire); Madagascar (beryl, rose quartz, 
sapphire, tourmaline); Mexico (agate, 
opal, topaz); Sri Lanka (beryl, ruby, sap
phire, topaz); Tanzania (tanzanite, gar
net, ruby, sapphire, tourmaline); and 
Zambia (amethyst, beryl). 

Angola.-Endiama, the state dia
mond company, signed a two-part 
agreement with De Beers' CSO that 
reestablished a trading relationship that 
was ended in 1985. The first part of the 
agreement calls for De Beers to provide 
a $50 million loan to Endiama to be 
used to increase the production from 
the Cuango area. De Beers will market 
all of the production from the Cuango 
area; the area accounts for about 80% 
of Angola's production. 

The second part of the agreement 
calls for De Beers to spend $50 million 
over 5 years on the evaluation of the 
Camutue kimberlite in northeastern 
Angola and on the search for addi
tional kimberlite sources of diamonds. 
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Any mines resulting from this agree
ment will be jointly developed by De 
Beers and Endiama. 

Endiama also signed an agreement 
with Steinmetz Evens Diamonds for the 
sale of diamonds produced in the An
drada and Lucapa areas. The alluvial 
deposits of these areas are about de
pleted and are of little interest to De 
Beers.4 

Australia.-Diamond production in 
Australia decreased slightly because of 
a decrease in the production from Ar
gyle. Argyle produced 33.8 million car
ats compared with 1989 production of 
34.4 million, a decrease of about 20Jo. 
Estimates of 1990 Bow River produc
tion are about 900,000 carats. 

In a move to increase the market for 
diamonds from the Argyle mine, Ar
gyle Diamonds of Australia announced 
a multimillion dollar advertisement 
program to promote champagne col
ored diamonds. The multipart program 
will be directed primarily at the U.S. 
market. 

More than 90 companies are involved 
in diamond projects in Australia, with 
another 23 companies exploring for 
diamonds on offshore projects. The 
success of the Argyle mine and reas
sessment of old information has led to 
the latest rush concentrated in New 

South Wales, with some companies in 
northern New South Wales .claiming to 
have discovered pipes larger than that 
at Argyle. 

Miners in Coober Pedy claimed to 
have found the world's biggest opal; 
the uncut opal weighed 5.27 kilograms 
and has an estimated worth of $3 mil
lion. The stone is 233.37 centimeters 
long and 12.19 centimeters wide. The 
opal is milky white in color. 

Botswana. -Corona Corp. agreed to 
acquire control of Repadre Capital 
Corp. and the new firm will be named 
Corona Diamonds International Corp. 
Repadre had agreed to a joint venture 
with Ampal (Pty.) Ltd. to develop Am
pal's diamond licenses in Botswana. 
Ampal holds multiple prospecting li
censes covering about 20,700 square 
kilometers upon which a number of 
kimberlites have been identified. Ex
ploration drilling is schedule to start on 
30 to 50 of these targets. Corona Dia
monds could earn a 40% interest in the 
properties by spending about $1.75 mil
lion before December 31, 1991. Addi
tional interests can be earned by further 
expenditures. 

The Government of Botswana and 
Lazare Kaplan International Inc. (LKI) 
signed a long-term agreement for a 
diamond cutting and polishing factory 

TABLE 7 

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF 
INDUSTRIAL DIAMOND), BY COUNTRY 

1989 1990 
Country Quantity Value' Quantity Value 1 

(carats) (millions) (carats) (millions) 

Exports and 
reexports: 

Belgium 279,682 $216.8 267,010 $269.4 

Canada 25,722 31.1 35,837 23.7 

France 5,577 11.4 8,388 13.2 

Hong Kong 140,686 253.5 163,845 316.4 

Israel 250,888 214.2 248,766 221.0 
Japan 114,634 206.8 98,777 282.9 
Singapore 3,274 10.1 4,766 20.2 

Switzerland 42,201 180.7 82,800 131.3 

Thailand 39,575 16.4 51,211 35.1 

United Kingdom 10,451 60.6 14,180 45.8 

Other 137,798 42.1 28,180 39.7 

Total 1,050,488 1,243.7 1,003,760 1,398.7 
1 Customs value. 

Soun:e: Bumou of the Census. 
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in Botswana. The agreement represent 
a major investment by a U.S. company 
in Botswana. The factory will be a 
state-of-the-art plant using automated 
and manual equipment. LKI will man
age the plant and train Botswana work
ers as operators. It is anticipated that 
the plant will ultimately employ at least 
500 skilled workers. 

The Government of Botswana and 
Mabrodiamn, 85% owner of Diamond 
Manufacturing Botswana (DMB), signed 
a contract to expand DMB's 12-year-old 
cutting factory at Garabone. The agree
ment was to expand the plant from its 
current 55 workers to 200 workers. The 
factory manufactures low-quality 2 
grainer sawn rough, but some 10-carat 
sawn is manufactured also. Cutting fac
tory labor costs in Botswana are lower 
than in Belgium, but higher than in the 
Far East. 

Canada.-Vranerz Exploration and 
Mining of Canada reported finding two 
diamonds, one two millimeters and the 
other four millimeters, near Melfort in 
the area of Fort a Ia Corne. These 
diamonds are significantly larger than 
the microdiamonds found in the past. 
Microdiamonds have been found in the 
area by other companies, including 
Claud Resources and Monopros Ltd., a 
subsidiary of De Beers. None of the 
companies exploring in the area has yet 
to discover a commercial deposit of dia
monds, but these larger stones do in
crease the interest of the companies ex
ploring the area. Uranerz plans to spend 
$2 million on exploration in the area in 
the next 2 years. 

China.-The Mineral Resources Bu
reau reports that geologists discovered 
13 diamond deposits along the Tanlu 
Fault Zone that stretches across several 
Provinces in the eastern part of the 
country. The Bureau claims to have 
found more than 100 kimberlites and 4 
diamond placers in Shandong Prov
ince, while in Liaoning Province it 
found 3 large primary deposits and 3 
smaller placer deposits. 

Cook Islands.-The Cook Islands 
received $25 million in aid from the U.S. 
Agency for International Development 
for the development of a black pearl 
industry. The pearl industry would be 
started on the island of Suwarrow and 
possibly extended to the islands of Pen-
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TABLE 8 

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, 
BY KIND, WEIGHT, AND COUNTRY 

1989 1990 
Kind, range, and 
country of origin Quantity Value 1 Quantity 

(carat) 
Value 1 

(millions) (carat) (millions) 

Rough or uncut, natural: 2 

Belgium 

Brazil 

Israel 

Netherlands 

South Africa, Republic of 

Switzerland 

United Kingdom 

Venezuela 

Other 

Total 

Cut but unset, not more than 
0.5 carat: 

Belgium 

Brazil 

Canada 

Hong Kong 

India 

Israel 

Netherlands 

South Africa, Republic of 

Switzerland 

United Kingdom 

Other 

Total 

Cut but unset, more than 0.5 
carat: 

Belgium 

Hong Kong 

India 

Israel 

Netherlands 

South Africa, Republic of 

Switzerland 

United Kingdom 

Other 

Total 
1 Customs value. 
2 Includes some natural advanced diamond. 

Source: Bureau of the Census. 

rhyn and Pukapuka. 

57,962 

33,709 

12,979 

24,424 

9,130 

12,268 

747,397 

7,275 

284,292 

1,189,436 

1,531,997 

39,200 

7,754 

101,828 

3,136,459 

1,784,444 

19,227 

10,707 

41,986 

37,581 

138,808 

6,849,991 

266,164 

68,930 

1,176,503 

318,288 

4,809 

1,245 

21,420 

11,116 

151,614 

2,020,089 

Guinea. -Currently, at least four 
companies are either exploring for or 
mining diamonds in Guinea. Aredor, the 
company with the longest history in dia
mond operations in the country, is expe
riencing a decline in production and in 
profits. The decline in production is be-
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$18.0 

5.7 

7.1 

11.7 

13.8 

11.9 

254.0 

.9 
229.5 

552.6 

962.7 

16.2 

5.5 

48.1 

792.4 

1,104.3 

24.1 

15.7 

75.6 

37.3 

57.0 

3,138.9 

99.0 

19.5 

312.0 

178.5 

10.5 

.4 

13.4 

8.2 

25.1 

666.6 

104,544 

10,547 

11,769 

5,552 

458 

1,653 

300,579 

8,923 

779,030 

1,223,055 

769,047 

17,168 

7,232 

176,077 

2,946,261 

471,820 

4,363 

8,326 

12,894 

5,593 

80,997 

4,499,778 

516,109 

15,811 

181,619 

983,684 

10,844 

5,792 

14,484 

28,288 

48,550 

1,805,181 

$26.1 

1.2 

5.4 

12.1 

.4 

3.6 

287.1 

.5 

234.4 

570.8 

326.9 

6.1 

1.0 

45.4 

768.8 

224.0 

2.4 

7.5 

4.7 

1.9 

39.8 

1,428.5 

651.1 

32.8 

113.0 

942.0 

24.9 

11.5 

70.3 

52.6 

57.7 

1,955.9 

cause of decreasing ore grades. The de
creaSing profits is because of a combina
tion of lower diamond production and a 
lower sales price for diamonds. The 1990 
average sales price for Aredor's dia
monds was down 190Jo to $245 per carat. 

Star Diamonds has a prospection 
license area 30 kilometers to the south 
and east of the Aredor lease. The alluvial 

deposits that are of the most interest are 
those on the flats near Bouro and those 
at the headwaters of the Bouloumba. 

Sidam-Minorex is exploring in an 
area for diamonds near Forecariah, 
east of Conakry, and Hydro Mineral 
Exploration is exploring for diamonds 
near Bounoudou. 

Brigade Aurifere de Guinee has a con
cession to mine gold in an area north of 
the Aredor lease in which diamonds may 
be found also. 

Hong Kong.-Less than 50% (42 of 
98) of the jadeite jewelry lots were sold 
at Christie's Swire Ltd.'s auction in 
October. The 42 lots brought in $1.4 
million. The sale was disappointing ac
cording to Christie's, but the jadeite 
market is and always has been ex
tremely volatile. In November, buyers 
purchased about 75% (90 of 121 lots) 
of the jadeite jewelry sold at auction by 
Sotheby's Hong Kong Ltd. The total 
purchase price of the jewelry was $4.02 
million. According to a Sotheby's rep
resentative, the market for top-quality 
jade is strong, but the market for dec
orative materials is very soft. 

India.-Imports of rough diamonds 
fell in 1990 by 16% in value and 37% in 
volume to $1.97 billion and 38 million 
carats, respectively. Total exports of 
polished stones for the year also de
clined, caratage decreased 13% to 8.7 
million carats, and value fell 9% to 
$2.7 billion. The decline in demand of 
cut goods resulted in the closing down 
of thousands of production units in the 
past 12 months and as many as 20,000 
workers laid off by yearend. The de
creases were blamed on the recession in 
the United States and the Persian Gulf 
war. Cut diamonds account for 90% by 
value of gem and jewelry exports, 
which in turn account for nearly 20% 
of the country's total exports. 

Indonesia.-Development of the 
Danau Seran diamond project in South 
East Kalimantan began in late 1990. 
Dry mining and a conventional dia
mond recovery plant will be used in 
place of a dredge. This approach is 
cheaper and easier to finance. The 
Danau Seran contains about 2.9 mil
lion cubic meters of diamondiferous 
gravel with a grade of 0.1 carats per 
cubic meter. The deposit will be mined 
over the next 3 years at a production 
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rate of 72,000 cubic meters per month. 
The group that put up the $2 million in 
financing will control a 250Jo equity 
interest. The interests of Indonesian 
Diamond Corp. (formerly Acorn Secu
rities) and Keymead have been reduced 
to 44.70Jo and 10.30Jo, respectively, with 
PT Aneka Tambang (Indonesian Gov
ernment) holding the remainder. 5 

Malaysia.-Boulders of nephrite 
jade were discovered in Sabah State in 
the northern part of Borneo. The boul
ders ranged in size from about 0.5 
meters to 1.0 meters. The jade has a 
flawless area of good color that is 
suitable for jewelry. The source of the 
boulders and the commercial viability 
of the deposit are not known at this 
time. 

Sierra Leone.-The Government of 
Sierra Leone granted a 20-year conces
sion to Sunshine Mining Co. of the 
United States to mine and market dia
monds from the Kono kimberlite de
posit. Exploration and development 
work to date indicates the deposit con
tains about 2.4 million carats of recov
erable gem-quality diamonds. Sunshine 
estimated the project capital costs at 
about $54 million. 

The Government of Sierra Leone 
granted a lease to Intertarade Prospect
ing, a Swedish firm, to mine diamonds 
in an area north of Freetown. The firm 
announced plans to spend about $3 
million dollars on deposits that are 
reported to be of marginal viability. 

Wildcat Holdings PL, a wholly oned 
subsidiary of Pioneer Resources, en
tered into an agreement with Xerxes 
Ltd. to explore for diamonds in the 
Baoma district. The area is believed to 
contain both alluvial and kimberlite 
diamond deposits. 

South Africa, Republic oj.-The De 
Beers Mine, the smallest of the four 
mines De Beers Consolidated Mines 
Ltd. operates in Kimberley, is sched
uled to close in October 1990. Treat
ment of surfaces stockpile ore at the 
mine will continue well into 1991. The 
mine was discovered in 1871 and oper
ated as an open pit mine until 1885, at 
which time underground operations 
were started. The mine closed in 1908 
and remained closed until opening once 
more in 1960 and operated until 1990. 

GEM STONES-1990 

TABLE 9 

U.S. IMPORTS FOR CONSUMPTION OF GEM STONES, OTHER THAN 
DIAMOND, BY KIND AND COUNTRY 

Kind and country 

Emerald: 

Belgium 

Brazil 

Colombia 

France 

Germany, Federal Republic 
of 

Hong Kong 

India 

Israel 

Japan 

South Africa, Republic of 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total 

Ruby: 

Belgium 

Brazil 

Colombia 

France 

Germany, Federal Republic 
of 

Hong Kong 

India 

Israel 

Japan 

Switzerland 

Thailand 

United Kingdom 

Other 

Total 

Sapphire: 

Australia 

Austria 

Belgium 

Brazil 

Canada 

Colombia 

France 

Germany, Federal Republic 
of 

Hong Kon__,g'---------
lndia 

Israel 

Japan 

See footnotes at end of table. 

Quantity 
(carats) 

10,605 

80,829 

429,390 

5,345 

23,902 

135,423 

2,068,254 

89,559 

10,178 

146 

60,265 

1,681 

366,925 

6,187 

112,866 

3,401,555 

7,760 

8,093 

337 

21,483 

20,822 

79,583 

455,954 

26,326 

796 

70,098 

1,778,218 

3,596 

73,345 

2,546,411 

30,439 

377 

26,155 

8,705 

5,622 

358 

7,825 

31,999 

102,671 

112,937 

29,535 

2,532 

1989 

Value' 
(millions) 

$1.2 

12.8 

73.1 

4.0 

3.2 

18.9 

25.9 

24.7 

1.1 

e) 
28.6 

.7 

5.0 

2.5 

5.8 

207.5 

.8 

6.1 

1.6 

3.8 

0.4 

19.7 

38.9 

2.9 

4.6 

83.4 

.4 

e) 
2.2 

.2 

.6 

.2 

1.4 

1.4 

8.4 

1.0 

4.7 

.6 

Quantity 
(carats) 

21,217 

1,189,248 

382,051 

10,202 

44,811 

156,111 

1,317,886 

93,973 

2,769 

52 

144,394 

4,533 

291,458 

9,722 

51,962 

3,720,389 

4,250 

1,562 

346 

3,340 

11,580 

49,175 

313,583 

12,857 

13 

190,056 

1,323,506 

66,831 

42,991 

2,020,090 

3,013 

202 

14,131 

2,827 

2,126 

1,328 

2,409 

44,834 

83,519 

101,510 

26,140 

7,666 

1990 

Value' 
(millions) 

$1.1 

6.3 

58.2 

2.5 

2.1 

13.2 

24.7 

20.6 

.2 

e) 
18.9 

.2 

7.4 

2.6 

4.4 

162.4 

.4 

.I 

.I 

2.2 

.8 

5.3 

2.3 

1.1 

e) 
26.6 

46.6 

6.5 

6.4 

98.4 

.2 

e) 
.5 

.I 

.2 

e) 
1.9 

.9 

3.9 

.8 

1.5 

.I 
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TABLE 9-Continued 

U.S. IMPORTS FOR CONSUMPTION OF GEM STONES, OTHER THAN 
DIAMOND, BY KIND AND COUNTRY 

Kind and country 

Sapphllre-Continued 

Korea, Republic of 

Singapore 

Sri Lanka 

Switzerland 

Thailand 

United Kingdom 

Other 

Total 

Other: 

Rough, uncut: 

Australia 

Brazil 

Colombia 

Hong Kong 

Nigeria 

Pakistan 

South Africa, Republic of 

Switzerland 

United Kingdom 

Zambia 

Other 

Total 

Cut, set and unset: 

Australia 

Brazil 

Canada 

China 

Germany, Federal 
Republic of 

Hong Kong 

India 

Japan 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total 
NA Not available. 
1 Customs value. 
2 Less than 1/10 unit. 

Soun:e: Bureau of the Census. 

Quantity 
(carats) 

9,024 

481 

63,184 

67,086 

3,576,666 

9,435 

34,348 

4,ll9,379 

NA 

NA 

NA 

NA 

The Kim Diamond Cutting Works, a 
diamond cutting factory, was con
structed in Kimberley. The factory will 
employ at least 1,280 workers and will 
process 30,000 carats of local rough per 
week. The plant will produce from 
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1989 

Value 1 

(millions) 

e> 
e> 

4.1 

15.6 

55.1 

2.5 

1.6 

100.0 

1.4 

36.0 

10.5 

2.2 

.7 

1.4 

.2 

1.3 

e> 
.5 

10.7 

5.0 

.2 

1.1 

12.2 

21.2 

3.7 

118.3 

1.3 

1.8 

10.0 

2.4 

Quantity 
(carats) 

204 

4,931 

106,211 

91,574 

3,248,891 

ll,135 

44,ll3 

3,796,764 

NA 

NA 

NA 

NA 

1990 

Value 1 

(millions) 

e> 
.6 

5.4 

11.3 

51.2 

1.8 

1.5 

81.9 

1.7 

37.4 

2.4 

e> 
.1 

.4 

.4 

3.5 

.4 

1.2 

16.3 

63.3 

6.1 

12.7 

.5 

1.9 

19.6 

18.5 

5.8 

11.7 

1.7 

3.4 

41.1 

2.1 

21.4 

146.5 

0.01- to 0.30-carats stones for the ex
port market. 

Sri Lanka.-The Government of Sri 
Lanka changed the regulations on the 
export of geuda three times during 

1990. The first change was made at the 
end of July when the agreement to sell 
geuda only to Thailand was ended and 
the sale of geuda was opened to buyers 
from all countries. In August, the ex
ports of geuda was restricted to milky 
corundum; therefore, only firms special
izing in the heat treatment of this type of 
geuda could export materials. In Octo
ber, the regulations were amended to 
include silky, yellow silky, ottu, ooral, 
diesel, and dalan geuda. The Govern
ment descriptions used for geuda based 
on appearance under reflected light in
clude milky (white, blue or yellow with a 
milky or soapy appearance), silky (white 
or blue with a shiny effect over the entire 
stone caused by rutile inclusions), yellow 
silky (yellow with shiny effect), ottu (blue 
patches or bi-colored), coral (color con
centrated in patches without a definite 
outline and difficult to locate color 
source), diesel (brownish with oily ap
pearance similar to diesel), and dalan 
(loosely sued for two or more of the 
above varieties in small sizes, also for 
large stones with many cracks and bub
bles). Under the new system the num
ber of carats of geuda exported in-

TABLE 10 

VALUE OF U.S. IMPORTS OF 
SYNTHETIC AND IMITATION 

GEM STONES, INCLUDING 
PEARLS, BY COUNTRY 

(Million dollars 1) 

Country 1989 

Synthetic, cut but unset: 

Austria 

France 

Germany, Federal 
Republic of 

Japan 

Korea, Republic of 

Switzerland 

Other 

Total 

Imitation: 

Austria 

Czechoslovakia 

Germany, Federal 
Republic of 

Japan 

Other 

Total 
1Customs value. 

Soun:e: Bureau of the Census. 

3.7 

.4 

9.4 

.4 

4.3 

3.8 

7.4 

29.4 

.40.0 

3.1 

1.6 

.4 

12.2 

57.3 

1990 

3.6 

.8 

9.6 

.6 

5.5 
3.1 

9.4 

32.6 

53.6 

1.9 

1.6 

.3 

3.2 

60.6 
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TABLE II 

U.S. IMPORTS FOR CONSUMPTION OF GEM STONES 

(Thousand carats and thousand dollars) 

1989 1990 
Stones 

Quantity Value' Quantity Value' 

Diamonds: 

Rough or uncut 1,189 552,557 1,223 570,750 

Cut but unset 8,870 3,805,590 6,305 3,384,472 

Emeralds: Cut but unset 3,402 207,546 3,720 162,375 

Rubies and sapphires: Cut but unset 6,666 183,344 5,817 180,375 

Pearls: 

Natural NA 4,382 NA 3,734 

Cultured NA 144,335 NA 19,097 

Imitation NA 5,456 NA 3,814 

Other precious and semiprecious stones: 

Rough, uncut NA 65,298 NA 63,751 

Cut, set and unset NA 55,909 NA 119,866 

Other NA NA NA 5,917 

Synthetic: 

Cut but unset 99,292 29,368 113,367 32,649 

Other 

Imitation gem stone 

Total 

NA Not available. XX Not applicable. 
1 Customs value. 

Source: Bureau of the Census. 

creased, but the value of geuda exports 
decreased.6 

1hnzania.-The Government of Tan
zania and Tan ex Ltd., a company asso
ciated with De Beers Centerary AG, 
concluded an agreement to explore for 
diamonds over a large area south of 
Lake Victoria and to the south and west 
of the Williamson Mine. Exploration 
in the past has discovered several kim
berlites that contained diamonds, but 
none were economical to mine. 

U.S.S.R.-The Soviet Government 
entered into an agreement with De 
Beers giving De Beers exclusive market
ing right to the U.S.S.R. diamond pro
duction for the next 5 years. The agree
ment was with Glavalmazzoloto, the 
organization that administers the sale 
and export of rough diamonds. Under 
the terms of the contract, a De Beers' 
subsidiary will provide a $1 billion ad
vance against future production, but 
secured by the Soviet stockpile. It is 
estimated that the contract calls for a 
purchase of $1 billion worth of dia
monds per year. 
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NA 3,441 NA 1,911 

NA 57,323 NA 60,594 

XX 5,114,549 XX 4,609,305 

It is estimated that the U.S.S.R.'s dia
mond cutting industry employs about 
16,000 workers. The eight Krystall facto
ries at Moscow, Smolensk, Kiev, Bar
naul, Vinnitsa, Yerecvan, Kusa, and Go
mel employ fewer than 8,000, with the 
Moscow plant having about 900 workers. 
The workers at the various factories may 
be paid by different methods. 

The workers at the Moscow plant are 
paid by the piece according to its size 
and difficulty of the cut. At Kiev, those 
workers whose work is not subject to 
inspection receive a 500fo higher salary. 
Some of the Krystall factories have an 
incentive program for workers produc
ing stones of 0.3 carats and larger. The 
incentive is a bonus of 5% of the added 
value, which is paid to each 20-worker 
team and is shared by the team. 

Annual cut diamond production is a 
function of the number of workers in 
the industry and their productivity. If it 
is assumed that the industry has a 
production rate of 20 carats of finished 
goods per month per worker and that 
polished yields are less than 40%, then 
the industry's consumptions of rough 
and yield of finished can be estimated. 

It is estimated that during a year the 
U.S.S.R.'s diamond cutting industry 
processes about 3.8 million carats of 
rough that yields about 1.6 million 
carats of polished goods. The polished 
goods would be worth between $500 
million and $550 million on the world 
market. 

Reportedly, the U.S.S.R. is consider
ing a joint venture with unnamed West
ern concerns to open a new diamond 
mine and cutting factory. The mine 
would be on a deposit about 100 kilo
meters north of Archngel. Reports in
dicate that the deposit contains 50% 
gem-quality diamonds. 

Vietnam.-A new ruby mine in Ho
ang Lien Son district of Luc Yen, 270 
kilometers west of Hanoi, produced 
about 1.12 million carats of ruby dur
ing 1990. It is estimated by company 
officials that about 30% of the rough 
or 336,000 carats is top quality faceting 
rough; 40%, or 448,000 carats, is me
dium quality for faceting and cabo
chons; and 30% is low quality for 
beads and cabochons. The mine is op
erated by a Thai-Vietnamese joint ven
ture between B.H. Mining Co. Ltd. and 
the Vietnamese state gem enterprise, 
Vinagemco. It is planned for the pro
duction to be sold at auction in Hanoi. 

Zaire.-It was reported that a 345.7-
carat diamond was found in the Sediza 
Mine. The stone is said to be internally 
flawless with only a few minor surface 
blemishes. Early estimates of the stone's 
value are as high as $3.8 million. 

Zambia.-The Government of Zam
bia reduced restrictions on the mining 
and marketing of gem stones. Miners can 
now retain 50% of foreign exchange 
earnings instead of 20%. Additionally, a 
gem stone board, run by miners, and an 
auction system will be established. The 
Government estimates that Zambia ex
ported $200 million worth of gem stones 
in 1989, although only $10 million were 
officially reported. 

Zimbabwe.-De Beers was unable to 
reach agreement with the Government of 
Zimbabwe on the development of the 
River Ranch Kimber lit~ deposit near the 
southern border at Beitbridge. The de
posit was originally discovered in 1975. 
The Government of Zimbabwe was un
willing to grant De Beers' CSO an 
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exclusive marketing agreement. The Gov
ernment wanted to market the produc
tion through its Minerals Marketing 
Corp., which would also retain a portion 
of the production for domestic process
ing. The Government has initiated pro
cedures for the forfeiture of the River 
Ranch claims held by De Beers. 

Current Research 
An oval jade cabochon in a ring 

offered to Sotheby's Hong Kong Ltd. 
for its 1990 jadeite jewelry auction was 
found to have been treated with a new 
procedure to improve its appearance. 
Testing by the Hong Kong Gems Lab
oratory discovered a coating that is a 
highly adhesive, colorless organic resin 
mixed with a chemical compound that 
makes it resistant to high temperatures. 
The Gemological Association of All 
Japan found an oval jade cabochon 
that had exceptionally good color, lus
ter, and transparency that was poor 
quality white jadeite treated with a 
green resinous coating. The coatings 
can be identified by immersing the 
piece in methylene iodide and shining a 
bright light on the stone to display the 
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thin transparent layer of the coating. 7 

OUTWOK 

World demand for gem diamond can 
be expected to rise because of increas
ing effective personal income of the 
population of the United States and 
other industrialized countries. Also de
mand will increase because of highly 
effective promotional efforts. These 
promotions are changing social cus
toms in many eastern countries, partic
ularly with the use of diamond engage
ment rings. The changes are resulting in 
significant growth in the diamond mar
ket. Demand for other precious gems 
will continue to grow as diamonds be
come more expensive and the popular
ity and acceptance of colored stone 
increases. Demand for synthetic and 
simulant gem materials for both per
sonal and industrial consumption is 
expected to increase. The diversity of 
sizes, types, uses, and values of gem 
materials precludes any meaningful 
forecasting of future demand. 

1 Nassau, K. Gemstone Enhancement. Buttersworth, 
1984, pp. 46-60 

2 Jewelry News Asia, No. 75, Nov. 1990, pp. 61-78. 
3 Pages 25-44 of work cited in footnote 2. 
4 Mining Journal. V. 316, No. 8103, Jan. 4, 1991, p. 1. 
5 IndustryinActionMiningJournal. V. 315, No. 8096 

Nov. 9, 1990, p. 357. 
6 Jewelry News Asia, No. 76, Dec. 1990, p. 28. 
7 Jewelry News Asia, No. 75, Nov. 1990, p. 90. 
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TABLE 12 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRY 1 

(Thousand carats) 

1986 1987 1988 1989 1990° 

Natural Natural Natural Natural Natural 
Country --~----- ---------------- Synthe- -------- Synthe- Synthe-

Indus- Total Gem 2 Intn~alus- Total Gem 2 Indus- Total tic 3 Gem 2 Indus- Total tic 3 Gem 2 Indus- Total tic 3 

Angola 

Australia 

Botswana 

Brazil 

Central African 
Republic 

China• 

Cote d'Ivoire • 5 

Czechoslovakia • 

France• 

Ghana• 

Greece• 

Guinea• 

Guyana 

India 

Indonesia• 

Ireland• 

Japan• 

Liberia 

Namibia 

Romania• 

Sierra Leone 5 

South Africa, 
Republic of: 

Finsch Mine 

Premier Mine 

Other De 
Beers' 
properties 7 

Other 

Total 

Swaziland 

Sweden• 

Thnzania• 

U.S.S.R.< 

United States 

Venezuela 8 

Yugoslavia • 

Zaire 

Gem 2 
trial trial trial trial 

240 10 °250 180 10 e 190 950 so c 1,000 

13,145 16,066 29,211 13,650 16,683 30,333 '17,413 '17,413 '34,826 

9,590 3,500 13,090 9,368 3,840 13,208 10,660 4,569 15,229 

310 315 625 '300 '200 '500 353 180 533 

'1,165 '80 '1,245 

17,540 17,540 35,080 

10,676 

350 

4,576 15,252 

'150 500 

1,200 80 1,280 

- 17,331 17,331 4 34,662 

- 12,146 5,206 4 17,352 

350 150 500 

99 358 108 412 59 343 '334 '81 '415 300 80 380 259 
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10 

800 1,000 

304 

200 

15 

800 1,000 

284 

200 

8 

800 1,000 15,000 200 800 1,000 15,000 200 800 1,000 15,000 

88 

190 

3 

13 

6 

63 

970 

215 

4 14 6 21 

498 586 65 400 465 '155 

14 

6 

3 

22 

204 

9 

16 

28 

163 

2 

'16 

7 

12 

s 
3 

22 

175 

•7 

'19 

29 

189 252 '112 '183 ' 0 295 

40 1;010 971 50 1,021 

100 315 150 75 225 

136 

'11 

7 

67 

901 

'12 

3 11 '9 

5,000 

4,000 

'3 '12 9 3 12 

5,000 

4,000 

'465 ' 0620 ' 124 '370 ' 0494 129 386 515 

10 

3 

3 

22 

100 

37 

'6 

146 

4 

14 

29 

167 

938 

'18 

1,000 

60,000 

25,000 

5,000 

138 

'3 

3 

7 

'62 

'910 

'90 

10 

'5 

'12 

25 

'93 

'17 

148 

'8 

'15 

32 

'155 

'927 

'39 '129 

1,000 

60,000 

25,000 

4,500 

130 

3 

3 

7 

40 

735 

100 

5 

s 
12 

23 

135 

8 

15 

30 

60 100 

13 4 748 

50 150 

5,000 

4,000 

1,000 

60,000 

25,000 

4,500 

================= 

1,821 3,208 5,029 1,455 2,701 4,156 1,372 2,548 3,920 

882 1,977 2,859 772 1,713 2,485 696 1,543 2,239 

1,428 

342 

529 1,957 1,427 

41 383 409 

546 1,973 1,388 531 1,919 

30 439 36•1 65 426 

1,613 2,997 4,610 

689 1,526 2,215 

1,360 

348 

520 1,880 

63 411 

1,462 2,716 4 4,178 

724 1,604 4 2,328 

- 1,240 474 4 1,714 

400 74 4 474 

4,473 

23 

5,755 10,228 4,063 4,990 9,053 3,817 4,687 8,504 • 55,000 . 4,010 5,106 

22 

9,116 •60,000 3,826 4,868 4 8,694 60,000 

16 39 48 32 •so 44 29 73 33 55 19 13 32 

25,000 25,000 25,000 

133 57 190 105 45 150 lOS 45 150 105 45 150 105 45 150 

'7,400 '7,400 '14,800 '7,400 '7,400 '14,800 '7,500 '7,500 '15,000 41,500 '7,500 '7,500 '15,000 41,500 7,500 7,500 15,000 41,000 

w w w 
'46 '165 '212 '38 '68 '106 '54 '74 '128 '70 '185 '255 88 245 4 333 

5,000 5,000 5,000 

4,661 18,643 23,304 3,885 15,540 19,425 '2,724 '15,439 '18,163 '2,663 '15,092 '17,755 2,700 15,300 18,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Total 8 '42,038 '53,702 '95,741 '41,042 '50,472 '91,514 '45,402 '51,494 '96,896 241,500 '45,992 '51,751 '97,743 246,000 46,921 52,175 99,096 245,500 

• Estimated. • Preliminary. 'Revised. W Withheld to avoid disclosing company proprietary data. 
1 Table includes data available through May 17, 1991. Total diamond output (gem plus industrial) for each country actually is reported except where indicated by a footnote to be estimated. In contrast, the 
detailed separate production data for gem diamond and industrial diamond are U.S. Bureau of Mines estimates in the case of every country except Australia (1986-87), Botswana (1987), Brazil ( 1987), Central 
African Republic (1986-89), Guinea (1986-89), and Liberia (1986), for which source publications give details on grade as well as totals. The estimated distribution of total output between gem and industrial 
diamond is conjectural, and for most countries, is based on the best available data at time of publication. Estimated distribution figures have been revised as necessary to correspond to reported total 
production figures. 
2 Includes near-gem and cheap-gem qualities. 
3 Includes all synthetic diamond production. 
4 Reported fJgure. 
5 Figures are estimates based on reported exports and do not include smuggled diamonds. 
6Figures do not include smuggled artisanal production. 
7 Other De Beers' Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, Namaqualand Mines, and Venetia Mine. 
8 Data may not add to totals shown because of independent rounding. 
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GEMSTONES 

By Gordon T. Austin 

Mr. Austin, a physical scientist with more than 30 years industry and Government experience, has been the gemstones 
commodity specialist since 1986. Mr. William Field, statistical assistant, prepared the domestic production survey data. 

Webster's defines a gem "as any jewel, 
whether stone, pearl or the like, having 
value and beauty that are intrinsic and not 
derived from its setting; a precious or, 
sometimes, a semiprecious stone cut and 
polished for ornament. A stone of value 
because it is carved or engraved,. as a 
cameo or intaglio." Additionally, the 
dictionary states that gemstone or gem 
material is a stone or material from 
which a gem may be cut. In less formal 
or common terms a gem, gemstone, or 
gem material may be described as 
specimens of minerals or organic 
materials used for personal adornment, 
display, or to manufacture objects of art 
because they possess beauty, rarity, and 
durability. 

In 1991, the value of natural gemstones 
from deposit in the United States was 
$84.4 million, an increase of 60% 
compared with that of 1990. Production 
of gemstones included faceting rough, 
lapidary rough, carving material, 
specimen material, natural and cultured 
freshwater pearls, mother of pearl, fossil 
ivory, amber, agatized coral, and coral. 

Synthetic gemstones are grown in the 
laboratory but have essentially the same 
appearance, and optical, physical, and 
chemical properties as the natural 
material that they represent. Synthetic 
gemstones produced in the United States 
include alexandrite, coral, diamond, 
emerald, garnet, lapis lazuli, quartz, 
ruby, sapphire, spinel, and turquoise. 
Simulants are laboratory grown gem 
materials that have an appearance similar 
to that of a natural gem material but have 
different optical, physical, and chemical 
properties. The gemstone simulants 
produced in the United States include 
coral, cubic zirconia, lapis lazuli, 
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malachite, and turquoise. Additionally, 
certain colors of synthetic sapphire and 
spinel, used to represent other gemstones, 
would be classed as simulants. Colored 
and colorless varieties of cubic zirconia 
are the major simulants produced. In 
1991, the reported combined production 
value of U.S. synthetic and simulant 
materials was $17.9 million, about a 17% 
deerease from that of 1990. 

Wholesale and retail outlets, gem and 
mineral shops, gem and mineral shows 
dealers, cutting factories, and jewelry 
manufacturers were the major purchasers 
of domestic gem materials. 

DOMESTIC DATA COVERAGE 

The U.S. Bureau of Mines estimates 
U.S. production from the "Natural and 
Synthetic Gem Material Survey," a 
voluntary survey of U.S. operations, and 
from Bureau estimates of unreported 
production. Of the approximately 400 
operations surveyed, 82% responded, 
accounting for about 95% of the total 
production, 92% of the natural 
production, and 100% of the synthetic 
and simulant production. 

The number of operations surveyed in 
1991 was essentially the same as the 
number surveyed in 1990. The response 
rate was essentially the same also. The 
Bureau estimated the production by 
nonresponding operations, by professional 
collectors, and by amateur or hobbyist 
collectors. The basis for these estimates 
were information from published data, 
conversations with gem and mineral 
dealers, analyses of gem and mineral 
shows and sales statistics, and from 
information informally supplied by 
collectors. In the formal voluntary 

survey and the informal surveys, the 
Bureau is totally dependent upon the 
cooperation of the producers, brokers, 
dealers, and collectors. Individuals and 
companies have been very cooperative 
and forthcoming with information. The 
Bureau is very appreciative of this 
cooperation. 

BACKGROUND 

The history of production and 
preparation of gemstones begins with the 
wearing of items for personal adornment 
in prehistoric times; this preceded even 
the wearing of clothes. Amber was 
mined in the Baltic countries for use as a 
gem material before 25,000 B.C. Later, 
the Phoenicians in their writings 
described their trade routes to the Baltic 
for amber and to areas in Asia and Africa 
for other gemstones. The voyages of 
Columbus brought increased interest in 
gemstone deposits, especially emerald, in 
South America. The discovery of 
diamond in Africa in 1859 focused major 
interest on Africa. More recently, the 
discovery of diamond in Western 
Australia in 1967 resulted in the 
development of the largest known 
diamond deposit in the world. 

Commercial mining of gemstones has 
never been extensive in the United States. 
Although more than 60 different gem 
materials have been produced 
commercially from domestic sources, 
most of the deposits are relatively small. 
In many instances, production rests in the 
hands of the numerous hobbyists and 
members of mineralogical and lapidary 
clubs. The Crater of Diamonds State 
Park near Murfreesboro, AR, is open to 
the public on a daily fee basis, as are 
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many other gemstone deposits throughout 
the United States. Many gem-quality 
stones are found at these locations each 
year. 

Definitions, Grades, and 
Specifications 

Select rocks, certain varieties of 
mineral specimens; and some organic 
materials, such as pearl, amber, jet, and 
coral, are included in gemstones data. 
Customarily, diamond, ruby, sapphire, 
and emerald are. considered the major 
gems. 

The most important qualities of 
gemstones are beauty, durability, 
uniqueness, and rarity. Beauty, indicated 
as splendor, purity, or attractiveness, is 
judged mainly according to the taste of 
the beholder, and includes such 
appearances as luster, transparency, 
brilliance, and color. Luster of a mineral 
orstone is independent ofcolor and is the 
surface appearance in reflected light. 
Apart from materials that have a metallic 
luster, the chief contributors to luster are 
transparency and refractive index. In cut 
gems, the perfection of the polish 
enhances the luster. Visible 

species of gemstones may be greater than 
the 100 that meet all of the requirements. 
Silicates furnish the greatest number, 
including such minerals as beryl, topaz, 
tourmaline, and feldspar. Oxides such as 
corundum (ruby and sapphire) and quartz 
(amethyst, agate, etc.) comprise the 
second largest group. Sulfides, 
carbonates, and sulfates are of small 
importance; the phosphates. yield only 
turquoise and variscite. An exception is 
pearl, essentially calcium carbonate, 
which is ranked high as a gem. 
Diamond, the best known gem, is an 
isometric crystalline form of the element 
carbon. 

In general, gemstones are classified the 
same as minerals; that is, into ·group, 
species, and variety. Group refers to two 
or more gem materials that are similar in 
crystal structure and physical properties 
but have different chemical properties. 
Each individual member of the group is 
called a species. Varieties of species 
have similar crystal structure and 
chemical characteristics but differ in 
color. An example of this would be the 
hessonite variety of the grossular species 
of the garnet group. 

imperfections impair the luster of Products for Trade and Industry 
transparent stones. However, defects, 
described as •jardens• or •inclusions, • 
may enhance the beauty and value of 
natural rubies, sapphires, and other 
gemstones. In some cases these 
inclusions may be used to identify the 
country and even the mine from which 
the stone was recovered. Durability is 
measured by the resistance of a stone to 
abrasion, pitting, chipping, or splitting. 
Resistance to abrasion is correlated with 
relative hardness, but intrinsic brittleness 
and toughness indicate resistance to wear 
in other aspects. Rarity is an essential 
qualification and is more important for 
some stones in determining their value 
than their physical characteristics. 

Of the approximate 2, 700 mineral 
species, only about 100 possess all of the 
attributes required of a gem. It must be 
noted that collectors of gems may not 
require that a gem be durable because the 
stone is destined for display and is not to 
be worn. Therefore, the number of 
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Cutting and polishing of gems from 
gemstones are done to obtain the most 
effective display of the material. No 
significant change is made in the 
fundamental properties, and the 
preparation is intended to enhance the 
desirable characteristics that are present 
initially. Gemstones are cut into gems in 
three main styles: cabochons, baroque, 
and faceted. 

Cabochons are cut in four operations: 
sawing, grinding, sanding, and polishing. 
Sawing, the initial step in cutting, is 
customarily done with a diamond saw to 
obtain a slab or slice of the desired size 
and thickness from the rough gemstone. 
The cabochon outline is scribed onto a 
flat surface, most often using a template 
for making a standard size for jewelry 
mountings. Rough grinding of the stone 
may be by metal-bond diamond, 
electroplated diamond, silicon carbide, or 
aluminum oxide wheels or coated 

abrasive disks. In grinding, the hardness 
of the gemstone determines the ant and 
hardness of the abrasive used. Multiple 
grinding steps starting with 80- to tOO
mesh (grit) through 600-mesh abrasives 
are normally used. The scratches left by 
grinding are removed by progressively 
finer grinding and sanding. Disk or belt 
sanders use bonded. to cloth abrasives, 
waterproof reinforced paper abrasives, or 
cloth charged with abrasive pastes. The 
fmal polish is obtained by using hard felt, 
wood, or leather laps, with various 
polishing agents such as fine diamond 
compound, tin oxide, tripoli, chromium 
oxide, cerium oxide, alumina, or rouge. 

Polished irregular shapes are called 
llaroque gems. An inexpensive method 
of polishing baroque gems is to tumble 
them in rubber-lined drums, using a 
grinding and polishing medium with or 
without water. 

Facet cutting usually is employed on 
transparent gemstones to increase 
brilliancy and appearance. It generally is 
confmed to the harder materials. Softer 
materials may be faceted, but extreme 
care must be exercised in cutting and 
polishing the stones and in their use in 
jewelry. Often the softer gems are used 
only for display and not for making 
jewelry. The •round brilliant• cut, most 
commonly used in faceting, has 58 facets, 
33 above the circle •girdle• and 2S below 
it, arranged in eightfold symmetry. The 
•round brilliant• and some other common 
cuts are illustrated in figure 1. 

Industry Structure 

The world market for rough diamonds 
is controlled to a degree by De Beers 
Centenary AG's marketing arm, the 
Central Sales Organization (CSO). It is 
by far the most controlled of the world's 
commodity markets. An estimated 80% 
to 85% of gem and natural industrial 
diamond is marketed by the CSO. The 
marketing is done through the CSO by 
the Diamond Trading Co. Ltd. and the 
Industrial Distributors Ltd. The CSO 
sells uncut gem diamonds on behalf of De 
Beers and most other major producers at 
sights (approved bidder viewings) in 
London, England, and Lucerne, 
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Switzerland. There are 10 such sights 
each year. 

Diamonds reach the CSO sights 
through three channels. De Beers owned 
and operated mines, contracts sales by 
mine owner and operators, and open
market competitive sales. The 
distribution of rough diamonds in the 
Republic of South Africa is determined 
by the South Africa Diamond Board. All 
categories of rough diamonds that can be 
processed economically in South Africa 
must first be offered to local 
manufacturers. Rough can be exported 
duty free only if it has first been offered 
to the local market, otherwise a lS% duty 
is charged. Different systems of offering 
rough on the local market apply to the 
different mine producers, but they must 
offer the rough to local manufacturers in 
a manner determined by the board. 

The CSO has been extremely successful 
at maintaining the rough diamond market 
for about SO years. In modem times 
there has never been a decrease in CSO's 
price of rough diamonds. Table 1 
illustrates the timing and the amounts of 
the average CSO price increases for 
rough gem diamonds from 1949 until the 
present, while table 2 indicates the value 
of CSO's annual sales for the past 10 
years. The compounded effect over 43 
years of these increases is a price 
increase of about 1,800%. Thus, apiece 
of rough that sold for $100 in August 
1949 would sell for about $1,800 in April 
1991. (See tables 1 and 2.) 

For more than 30 years, the major 
diamond cutting and polishing centers of 
the world were in Belgium and Israel, 
with a certain amount of the larger stones 
being cut in the United States. However, 
in the early 1980's, the development of a 
large cottage industry in India-today 
there is estimated to be more than 
SOO,OOO cutters-made a major impact on 
world diamond trade. India consumes 
most of the world's small-gem, cheap
gem, and near-gem rough material in the 
manufacture of small stones, which 
resulted in annual cut-stone exports worth 
billions of dollars. These small stones 
averaged less than one-fifth of a carat 
(0.20 carat). The availability of small 
inexpensive stones resulted in substantial 
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changes in the design of jewelry. The 
utilization of small cut diamond stones 
(usually 0.07 to 0.14 carats each, called 
melee) to create a pave effect (set close 
together to conceal the metal base) is but 
one example. Cutting and polishing of 
colored, synthetic, and simulant 
gemstones is centered in Thailand, India, 
Hong Kong, Korea, China, and Brazil, 
where cheap labor and favorable export 
laws ensure the lowest total costs for 
finished gems. It is estimated that the 
U.S.S.R.'s diamond cutting industry 
employs about 16,000 workers. The 
eight Krystall factories at Moscow, 
Smolensk, Kiev, Bamaul, Vinnitsa, 
Yerevan, Kusa, and Gomel employ fewer 
than 8,000, with the Moscow plant 
having about 900 workers. The workers 
at the various factories may be paid by 
different methods. 

The workers at the Moscow plant are 
paid by the piece according to its size and 
difficulty of the cut. At Kiev, those 
workers whose work is not subject to 
inspection receive a SO% higher salary. 
Some of the Krystall factories have an 
incentive program for workers producing 
stones of 0.3 carats and larger. The 
incentive is a bonus of S% of the added 
value that is paid to each 20-worker team 
that is shared by the team. 

Annual cut diamond production is a 
function of the number of workers in the 
industry and their productivity. If it is 
assumed that the industry has a 
production rate of 20 carats of finished 
goods per month per worker and that 
polished yields are less than 40%, then 
the industry's consumption of rough and 
yield of finished goods can be estimated. 
It is estimated that during a year, the 
U.S.S.R.'s diamond cutting industry 
processes about 3.8 million carats of 
rough that yields about 1.6 million carats 
of polished goods. The polished goods 
would be worth between $SOO million and 
$SSO million on· the world market. 

During 1991, Leo and Schachter & Co. 
opened the United States' newest, largest, 
and most modem diamond polishing 
factory in New York. The factory is 
fully computerized to track every 
diamond from rough to finished stone. 
The computer predicts the cash return 

from each piece of rough based on 
estimates of the rough's color, clarity, 
yield, and make, estimates are reported to 
be within 2% of actuals. The factory 
employs 40 polishers. 

Geology-Resources 

Gemstones are found in a large variety 
of igneous, metamorphic, and 
sedimentary rocks and mineral deposits, 
usually as a small fraction of the total 
deposit. The origins are as varied as the 
deposits. Gemstones form primarily by 
precipitation from watery solutions, by 
crystallization from molten rock, and by 
metamorphic processes. Approximately 
one-third of gemstones is composed of 
silicate minerals, about one-fifth of 
alumina-silicates, and almost one-seventh 
of oxides. The remaining compositional 
groups include the sulfides, phosphates, 
borosilicates, carbonates, and, in the 
single case of diamond, an element. The 
composition of selected gem materials is 
included as one of the items in table 3. 
(See table 3.) 

There are no large resources of major 
gem materials defined in the United 
States. Emerald deposits are known in 
North Carolina, as are ruby and sapphire. 
Historically, sapphires have been mined 
in Montana,. and significant commercial 
mtDlng once again is underway. 
Numerous other domestic deposits of 
gemstones are known and have been 
mined for many years. However, no 
systematic evaluations of the magnitude 
of these deposits have been made, and no 
positive statements can be made about 
their reserve or the size of the resource. 

Occasional finds of diamond have been 
made, but no great diamond pipes or 
alluvial deposits similar to those of Africa 
have been reported. Several companies 
are involved in diamond exploration in 
the Colorado-Wyoming State line area, in 
Michigan, Minnesota, Wisconsin, and 
Arkansas. Diamond-bearing kimberlites 
have been located and bulk samples have 
been processed for diamond recovery. 
Results have not been made public. 

World resources of gemstones are 
nearly all unevaluated. However, world 
gem diamond reserve is estimated to be 
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about 300 million carats, including near
gem and cheap-gem qualities. Nearly all 
of the reserves are in Australia, Africa, 
and the U.S.S.R. (Siberia). The 
estimates for diamond reserves are of 
limited value because data needed for 
reliable estimates are not available from 
the producers. Reserve data on other 
gemstones are even less available than for 
diamond. 

Technology 

Synthetk Gems.-Synthetic gemstone 
production uses many different methods, 
but they can be grouped into one of three 
types of processes: melt growth, solution 
growth, or extremely high-temperature, 
high-pressure growth. 

The year 1902 saw the first production 
of synthetic ruby using the Verneuil 
flame-fusion process. Later, sapphire, 
spinel, rutile, and strontium titanate were 
grown with this technique. In this 
process, a single crystal, called a boule, 
forms in the flame of a simple, 
downward-impinging oxygen-hydrogen 
blowtorch. Pure oxides of aluminum (in 
the cases of ruby, sapphire, and spinel) 
or titanium (rutile and strontium titanate) 
are poured into the top of a small furnace 
and melted. Other oxides are added as 
needed for process control and to obtain 
the specific color desired. The melted 
material solidifies as a boule on a rotating 
fire-clay peg as the peg is slowly 
withdrawn. 

A boule has a very characteristic shape, 
with a rounded end; a long, cylindrical 
body; and a tapering end. It is usually 
about 13 to 25 millimeters in diameter, 
50 to 100 millimeters long, and weighs 
75 to 250 carats (a carat is 200 
milligrams). Under controlled 
conditions, boule about 5 millimeters in 
diameter and more than 890 millimeters 
long can be produced for the 
manufacturing of jewel bearings. 

Another melt technique is the 
Bridgman-Stockbarge solidification 
method, named for an American, P. W. 
Bridgman, and a . German, D. C. 
Stockbarge, who, aided by three 
Russians, J. Obreimov, G. Tammann, 
and L. Shubnikov, discovered and 
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perfected the process between 1924 and 
1936. Currently, the method is used 
primarily for growing nongem halide, 
sulfide, and various metallic oxide 
crystals, one of the metallic oxides being 
aluminum oxide or sapphire. 

The Bridgman-Stockbarge process uses 
a specially shaped crucible, which is a 
cylindrical tube open at one end and 
capped at the other by a small, pointed 
cone. The crucible is filled with the 
powdered chemicals necessary to grow a 
specific crystal and is lowered slowly 
through a furnace. The small, pointed 
end of the cone cools first because it is 
the first part ·of the crucible that moves 
from the hottest part of the furnace into 
cooler regions and it is the first part to 
emerge from the furnace. As the crucible 
cools, the molten materials solidify, 
hopefully in the structure of a single 
crystal, in the point of the crucible. The 
crystal then acts as a seed around which 
the remainder of the molten material 
solidifies until the entire melt has frozen, 
filling the container with a single crystal. 

This process is simple, and crystals of 
various sizes _can be grown. The crystals 
are typically about 51 millimeters in 
diameter and 15 millimeters in length, but 
large ones exceeding 890 millimeters in 
diameter and weighing more than 1 
metric ton have been grown. The 
crystals have the same shape as the 
crucible. 

The Czochralshi pulled-growth method 
is used for ruby, sapphire, spinel, 
yttrium-aluminum-garnet (YAG), 
gadolinium-gallium-garnet (GGG), and 
alexandrite. Czochralshi developed his 
method about 1917 while working with 
crystals of metallic nutrients. 

In the Czochralshi method, ingredient 
powders-nutrients-are melted in a 
platinum, iridium, graphite, or ceramic 
crucible. A seed crystal is attached to 
one end of a rotating rod, then the rod is 
lowered into the crucible until the seed 
just touches the melt. Then the rod is 
slowly withdrawn. The crystal grows as 
the seed pulls materials from the melt, 
and the material cools and solidifies. 
Yet, because of surface tension of the 
melt, the growing crystal stays in contact 
with the molten material and continues to 

grow until the melt is depleted of the 
desired material. 

Typically, the seed is pulled from the 
melt at a rate of 1 to 100 millimeters per 
hour. Crystals grown using this method 
can be very large, more than 51 
millimeters in diameter and 1 meter in 
length, and of very high purity. Each 
year this method grows millions of carats 
of crystals for use as gems, laser rods, 
windows for special scientific or technical 
applications, and for other industrial 
applications. 

Certain gemstones pose unique 
problems with regard to attempts to grow 
them. The problems arise because 
certain materials are either so reactive 
that they ·cannot be melted even in 
unreactive platinum and iridium crucibles 
or they melt at much higher temperatures 
than the crucible materials can endure. 
Therefore, another melting system must 
be used, called the skull melting system. 
Cubic zirconia, because of its high 
melting point (2, 700° C), must be grown 
using the skull melting method. 

The "skull" is a hollow-walled copper 
cup. Water is circulated through the 
hollow walls to cool the inside wall of the 
skull. The cup is filled with powdered 
ingredients and heated by radio frequency 
induction until the powders melt. 
Because the water cools the walls of the 
skull, the powdered materials next to the 
walls do not melt, and the molten 
material is contained within a shell of 
unmelted material. Therefore, the 
reactive or high-temperature melt is 
contained within itself. When the heat 
source is removed and the system is 
allowed to cool, crystals form by 
nucleation and grow until the entire melt 
solidifies. Crystals grown using this 
system vary in size, depending on the 
number of nucleations. In growing cubic 
zirconia, a single skull yields about 1 
kilogram of material per cycle. 

Solution techniques for making 
synthetic gems include flux methods for 
emerald, ruby, sapphire, spinel, Y AG, 
GGG, and alexandrite. The other 
solution method is the hydrothermal 
method, often used for growing beryl 
(emerald, aquamarine, and morganite) 
and quartz. 

GEMSTONES-1991 



Quartz crystals are grown in a 
hydrothermal solution in large pressure 
vessels known as autoclaves. Careful 
control of temperature and pressure in the 
different areas of the autoclave result in 
the feed material, known as lascas, 
dissolving in the hotter portion. The 
material redeposits on seed crystals, 
located in the cooler portion, forming 
synthetic quartz crystals. The process 
usually takes 30 to 60 days for the 
crystals to reach the desired size. The 
process can also produce rock crystal, 
amethyst, or citrine. 

The same system is used to grow beryl 
crystals. Beryl seed crystals are 
suspended in the cooler upper portion of 
an autoclave. Nutrient materials dissolve 
in the hotter, lower portion of the 
autoclave and, because of the temperature 
and pressure gradients, migrate to the 
cooler seeds and are deposited. 0 t b e r 
techniques involve solid- or liquid-state 
reactions and phase transformations for 
jade and lapis lazuli; vapor phase 
deposition for ruby and sapphire; 
ceramics for turquoise, lapis lazuli, and 
coral; and others for opal, glass, and 
plastics. 

The Vemeuil, Czocbralski, and scull 
melting processes are the melt techniques 
most often used for gem materials. The 
various synthetics and the method of 
production are shown in table 4. (See 
table 4.) 

Enhancement of Gemstones.
Enhancement of all types of gemstones 
through chemical and physical means bas 
become much more commonplace and in 
the past few years bas included a wider 
variety of materials. Irradiation by 
electromagnetic spectrum (X-rays, 
gamma rays, etc.) and by energetic 
particles (neutrons, electrons, alphas, 
etc.) is being used to enhance or change 
the color of diamonds, topaz, tourmaline, 
quartz, beryl, sapphire, zircon, scapolite, 
and pearls. Blue topaz is normally 
irradiated, but this does not imply that all 
of these gem materials are regularly 
irradiated. 1 

Many gemstones can be enhanced by 
chemical treatment or impregnations. 
The treatments may alter the bulk of the 
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gem material or only penetrate the 
surface. This includes bleaching, oiling, 
waxing, plastic impregnations, color 
impregnations, and dying. The 
treatments that alter only the surface of 
the material include surface coatings of 
various types, interference filters, foil 
backings, surface decoration, and 
inscribing. Chemical treatment is more 
widespread than just the common dying 
of quartz, treatment of turquoise, and 
oiling of emeralds. Chemical treatment 
and impregnations have been used to 
enhance amber, beryl, chalcedony, coral, 
diamonds, emerald, ivory, jade, lapis 
lazuli, opal, pearl, quartz, ruby, sapphire, 
tiger's eye, and turquoise. 2 

Since about 1987, fractures, cleavages, 
and other void-type imperfections that 
reach the surface in diamonds have been 
filled using a process developed by Mr. 
Zvi Yebuda, of Ramat Gan, Israel. This 
treatment can enhance that apparent 
clarity of treated faceted diamonds; 
examples are available that show SI 
stones enhanced to VS and 11 improved 
to SI2. Recently, it was announced that 
Yehuda also bad developed a similar 
treatment for emeralds. 

The oldest and most common method 
of gemstone enhancement is beat treating. 
Heat treatment of gem materials was used 
in Greece and Rome well before the 
Christian Era. Heat treatment can cause 
color change, structural change, and 
improve clarity. In the past, beat 
treatment was common for quartz and 
gem corundum. Today, materials that 
are beat treated to enhance their 
appearance include amber, beryl, 
diamond, quartz, ruby, sapphire, topaz, 
tourmaline, zircon, and zoisite. 3 

Recently, an additional type of 
treatment for sapphire bas appeared
diffusion treatment, a chemical-beat 
treatment. In this process a thin layer of 
color is diffused into the surface of the 
gem. The color may be diffused as little 
as 0.1 millimeter or as much as 0.4 
millimeter into the gem. The treatment is 
a long process of beat treatment in a bath 
of chemicals containing the proper 
proportions of titanium and iron. The 
American Gem Trade Association 
(AGTA) adopted a policy for the 

disclosure of diffusion treated sapphires. 
The policy is "If the color of a gemstone 
is confmed to an area near the surface so 
that the color of the stone would be 
visibly affected by recutting or 
repolishing then the following statement 
must also appear: Although the color 
induced in the diffusion treated sapphire 
is permanent, it remains confined to a 
shallow surface layer. • Therefore, 
recutting or repolishing is not 
recommended." 

Mining.-Gemstone mining operations 
can range from the most primitive to the 
most sophisticated. In bard rock, at 
shallow depths, an operation by one, two, 
or three persons may be mined by 
prybar, pick, shovel, and buckets or 
baskets for carrying material; often 
drilling and blasting is employed. A 
larger operation includes drilling, 
blasting, and mmtmum timbering. 
Mechanized hauling and hoisting is done 
only at the larger mines. 

Diamond mining in the kimberlite pipes 
of Africa and the U.S.S.R. and the 
lamproite pipes of Australia represent the 
ultimate in that huge quantities of ore 
must be mined to extract small quantities 
ofdiamond (20 to 30 carats per 100 tons 
of ore) produced at as low a cost as 
possible. 

Placer mining for gemstones ranges 
from small-scale, simple procedures to 
huge, complicated operations. In some 
areas, digging is by band, and sorting and 
recovery is by panning, screening, or 
sluicing. Diamond miners in the larger 
placer operations use bucket dredges and 
heavy-duty excavating equipment, as, for 
example, in Australia, Brazil, Namibia, 
the Republic of South Africa, and the 
U.S.S.R. 

Processing.-Most gemstones are 
broken or crushed where necessary and 
concentrated by various combinations of 
band picking, washing, screening, or 
jigging. In large-scale operations, 
mineral beneficiation methods are 
mechanized and employ the latest 
technology in each step from primary 
crushing and screening to the final 
recovery processes. Diamond recovery, 
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in particular, makes use of standard 
gravity methods, grease belts, 
electrostatic separation, skin-flotation, 
magnetic separation, separation by X -ray 
luminescence, and separation by optical 
sorting. 

ANNUAL REVIEW 

Production 

In 1991, all SO States produced at least 
$1,000 worth of gem materials. Ten 
States accounted for 95% of the total 
value of production of natural gemstones. 
The States, in order of declining value of 
production, were Tennessee, California, 
Missouri, South Dakota, Arizona, 
Montana, Oregon, Texas, Arkansas, and 
Nevada. Certain States were known best 
for the production of a single gem 
material (i.e., Tennessee for freshwater 
pearls and Arkansas for quartz). Other 
States . produced a variety of gemstones. 
Arizona produced the greatest variety. 
Production included agate, amethyst, 
antlerite, azurite, chrysocolla, fire agate, 
garnets, jade, malachite, obsidian, onyx, 
peridot, petrified wood, precious opal,
shattuchite, smithsonite, and turquoise. 
California, Idaho, Montana, and North 
Carolina also produced a variety of 
gemstones. Historically, North Carolina 
is the only State to have produced all four 
of the major gems: diamond, emerald, 
ruby, and sapphire. 

The average production value of natural 
gem materials for the past 10 years was 
$28.4 million per year, with a high of 
$84.4 million in 1991 and a low of $7.2 
million in 1982. The value of production 
for the past 10 years must be separated 
into two trends. The first trend was the 
period between 1981 through 198S, 
during which time approximately 24 
operations reported production. 
Production averaged $7.4 million per 
year and was generally level. In the 
second trend, 1986 to the present, 
production averaged $424 million and 
was the result of an increase of 1 ,S67% 
in the number of producers surveyed. 
The reported value of synthetic and 
simulant gemstone production was $17.7 
million in 1990. The reported value of 
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production decreased 17%. The average 
value of production of these gem 
materials for the past 6 years was $16.S 
million, with a high of $20.S million in 
1990 and a low of $10.3 million in 1986. 
Fifteen firms, five in California; four in 
Arizona; and one each in Massachusetts, 
Michigan, New Jersey, North Carolina, 
Ohio, and Washington, produce synthetic 
and simulant gem material. The eight 
States, in order of declining value of 
production, were Massachusetts, 
California, New Jersey, Michigan, 
Washington, North Carolina, Arizona, 
and Ohio. 

Arizona is well known for the widest 
variety of gemstones produced by any 
State. In 1991, they included agate, 
amethyst, antlerite, azurite, chrysocolla, 
fire agate, fluorite, garnet, jade, jasper, 
malachite, obsidian (Apache tears), onyx, 
peridot, petrified wood, precious opal, 
shattuchite, smithsonite, and turquoise. 
Yet, turquoise, peridot, ·petrified wood, 
and azurite-malachite accounted for more 
than 90% of the total value of gem 
material produced. Production from 
Arizona of these gemstones was the 
largest in terms of dollar value in the 
United States and the world's largest for 
the first two. Additionally, four 
manufacturers of synthetic or simulant 
gem materials were in Arizona and 
produced about $100,000 worth of 
material. 

Arkansas is famous for the production 
of quartz crystals. Yet, Arkansas is 
second in value of production of 
freshwater pearls and shells and the only 
State in the United States that has had any 
sustained diamond production. 

Since 1972 hobbyists have found from 
300 to 1 ,500 diamonds per year at the 
Crater of Diamonds State Park. From 
1906 to the present, it is estimated that 
production from the deposit is 100,000 to 
1SO,OOO carats; this amount of diamond 
production is insufficient to classify the 
United States as a diamond-producing 
country. Still, the potential to become a 
diamond producer may be there, and 
efforts were underway to evaluate this 
potential more fully. The program to 
evaluate the diamond deposit was halted 
by legal actions after completing three 

exploratory drill holes. Although a 
Federal appellate court has cleared the 
way for the program to continue, the 
program is currently on hold. 

Gemstone production from California 
includes a variety of materials. 
Tourmaline production from the State is 
the largest in the Nation, and California 
has the only producer of benitoite. 
Additionally, agate, alabaster, beryl, 
dumortierite, ·fire agate, freshwater 
mussel shell and pearls, garnet, gem 
feldspar, jade, jasper, kunzite, lepidolite, 
obsidian, quartz, rhodonite, topaz, and 
turquoise are produced from deposits in 
the State. Yet, even with this long list of 
gemstones, most people think of 
California in terms of its State gem 
benitoite, its high-quality tourmalines, 
and its fine orange spessartine garnets. 

In May 1989, Pala International 
reported the discovery of the largest gem 
tourmaline pocket found in the Himalaya 
Mine during the past 13 years. The 
pocket yielded about SOO kilograms of 
tourmaline; SO% was carving or 
cabochon grade, less than 1% was 
faceting grade, and the remainder was 
specimen grade. The Himalaya continues 
to produce substantial quantities of fine
quality tourmaline. 

As unusual as it may sound, the State 
also has a freshwater culture pearl farm 
at Marysville. The farm uses animals 
imported from Tennessee and other 
southeastern States. Productions includes 
pearls, shell, and finished nucleus for 
cultured pearl implants. 

California also bas four manufacturers 
of synthetic or simulant gemstones. The 
value of production from the State is the 
second largest for synthetics and 
simulants. 

Colorado is not known as a gemstone
producing State, but it does hold some 
gemstone honors. For 4 or S years prior 
to 1988, Colorado had the only 
commercially operated amethyst mine in 
the United States. It has the only 
commercially mined deposit of lapis 
lazuli in the United States and one of the 
few fee-for-dig topaz deposits currently 
operating. Additionally, the State was the 
first to commercially produce turquoise 
and still has commercially operated 
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turquoise mines. The State also produced 
the United State's finest gem-quality 
rhodochrosite and a quantity of high
quality rhodonite. 

Many different locations in the State 
produce aquamarine, the Colorado State 
gemstone. The best known locations and 
the locations with the longest history of 
continued production (since about 1884) 
are Mount Antero and White Mountain in 
Chaffee County. Mount Antero, at 4,349 
meters, may be the highest gemstone 
location in the United States. White 
Mountain, separated from Antero by a 
small saddle, is only slightly lower at 
4,237 meters. 

Star garnet, the Idaho State gemstone, 
leads the list of gemstones produced in 
the State. Idaho is one of two places that 
produce significant amounts of star 
garnet; India is the other. These 
almandite garnets are translucent, 
purplish-red stones that show four- or six
ray stars when cabochon cut or are 
transparent deep red stones that can be 
faceted. The primary sources of Idaho 
star garnet are the placer deposits on the 
East Fork of Emerald Creek and its 
tributary gulches in Benewah County. 
Additionally, the placers of Purdue Creek 
in Latah County yield star garnets. 
Currently, garnets that do not cut stars 
also are commercially mined from areas 
in Clearwater County. These garnets 
range from purplish rose-red to a highly 
prized "special pink." Gem-quality 
garnets are found at several other 
locations in Idaho and are mined 
periodically by hobbyists or professional 
collectors for the gemstone market. 

Opal is the second largest contributor 
to the total value of gemstone production 
in Idaho. The varieties produced include 
precious, yellow, blue, pink, and 
common. The Spencer opal mine is the 
largest producer. At the Spencer Mine, 
precious opal occurs as one or more thin 
layers within common opal that have 
partially filled gas cavities within a 
rhyolite-obsidian flow. About 10% of the 
material is thick enough to cut into solid 
gems; the remainder is suitable for 
making doublets and triplets. The 
Spencer Mine is also the source of the 
pink opal, which occurs as either pink 
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common opal or pink bodied precious 
opal. 

In recent years, an increasing amount 
of gem material (smokey quartz, 
aquamarine, topaz, and garnets) was 
recovered from the Sawtooth batholith. 
A significant portion of the batholith lays 
within the Sawtooth National Recreation 
Area, administered by the Forest Service, 
U.S. Department of Agriculture. Herein 
lies a problem. The Forest Service 
prohibits the collection of gem and 
mineral specimens from the National 
Recreation Area under CFR Title 36, 
269.9b, which prohibits the removal of 
"natural features of the land." 
Additionally, all mining is prohibited in a 
recreation area. It appears that material 
is still being collected from the area, but 
this may stop in the future. 

In the U.S. gemstone industry, Maine 
and tourmaline are almost synonymous. 
In 1822, Maine's Mount Mica was the 
site of the first gemstone production in 
the United States. In 1991, Plumbago 
Mining Corp. was actively mining the 
Mount Mica pegmatite for gem material 
and mineral specimens. Over the years, 
production from Mount Mica has 
included hundreds of kilograms of fine
quality gem and mineral specimen 
tourmaline. 

Mount Mica is not the only large 
producer of high-quality tourmalines. 
Dunton Mine of Newry Hill is the most 
prolific gem tourmaline producer in 
Maine. Since its discovery in 1898, the 
mine has produced tons of gem- and 
specimen-grade tourmaline. Other mines 
and quarries in a three county area 
produce gem- and mineral specimen
grade tourmalines. These include the 
Bennett, BB #7, , Emmons, Harvard, 
Tomminen, Waisenen, Black Mountain 
and Red Hill Quarries, and Nevel Mine 
in Oxford County. It also includes the 
Mount Apatite Quarries in Androscoggin 
County and the Fisher and Porcupine Hill 
Quarries in Sagadahoc County. 

Production from Maine deposits also 
includes fine-quality beryls-aquamarine, 
heliodor, and morganite. Pegmatites in 
Oxford, Androscoggin, and Sagadahoc 
Counties regularly produce fine-quality 
blue and blue-green aquamarine, rich 

yellow- and gold-colored heliodor, and 
rose- and peach-colored morganite. In 
1989, the largest rose colored morganite 
on record was found at the Bennett 
Quarry near Buckfield in Oxford County. 

In 1989, Plumbago Mining Corp. 
opened the most significant commercial 
amethyst mine in the United States near 
the town of Sweden in Oxford County. 
Reported production in the first year of 
operation was about 2,300 kilograms of 
gem-quality and specimen-grade 
amethyst. The gem material has good 
deep purple color, but is mostly small 
pieces. An officer of the company did 
report the cutting of a 12-carat stone from 
the material and that some material 
recovered would yield stones as large as 
20 carats. The mine did not produce 
during 1991. 

Montana produces many different 
gemstones, some suited for faceting, 
while others are better suited for the 
cutting of cabochons, carvings, or 
objects-of-art. Montana is noted for the 
production of sapphires, Montana moss 
agate, and Dryhead agates. Yet, 
amethyst, amazonite, azurite, covellite, 
cuprite, garnet, onyx, opal, petrified 
wood, rhodochrosite, rhodonite, smokey 
quartz, sphalerite, and wonderstone 
(banded rhyolite) are also produced or 
have been produced from deposit in the 
State for use as gemstones. 

Sapphires have been produced from 
Montana deposits since 1865. In recent 
years, Montana sapphire has gained in 
popularity, and because of the improved 
popularity, production has increased 
significantly. Currently, commercial 
sapphire production is from deposits on 
the Missouri River in Lewis and Clark 
County, the Rock Creek area in Granite 
County, and from the Yogo Gulch area in 
Judith Basin County. Additionally, there 
are fee-for-dig sapphire operations on the 
Missouri River and Rock Creek. 

Until 1989, the value of Nevada's 
gemstone production was essentially 
dependent upon the production of 
turquoise and opal, and the production of 
turquoise was, and still is, declining. In 
1989, Nevada reported the first major 
production of nephrite jade. 
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The Nevada jade is from a deposit near 
Tonopah. The material varies in color 
from different shades of green to black 
and some is mottled with off-white to tan 
markings. The reported quality is from 
fine gem to carving-grade. Mine run 
jade is available from fist-size pieces to 
individual boulders that weigh more than 
1 ton. The jade is very similar to good 
to fine Wyoming jade. 

Nevada has been a major producer of 
turquoise since the 1930's, and until the 
early 1980's, the State was the largest 
turquoise producer in the United States. 
Estimates indicate that over the years, 75 
to 100 different mines and/or prospects 
have produced sizable quantities of 
turquoise. Production varied from a few 
thousand dollars worth of material at 
some properties to more th.an $1 million 
at others. Estimates of total production 
to date are between $40 to $50 million. 

Precious opal production from deposits 
in the Virgin Valley area began in about 
1906. The opal from Virgin Valley is 
comparable to any in the world for its 
vivid play of color and is unsurpassed in 
terms of the size of material available. 
The material varies in color from deep 
pure black to brown to yellowish-white to 
white to colorless. The play of color 
includes all the colors common to 
precious opal-red, blue, green, yellow, 
orange, and so on. The opal is found 
primarily as replacement of wood, or 
sometimes, the replacement of cones of 
conifer trees. The use of the opal is 
greatly restricted because of a severe 
problem with crazing. Currently, two 
mines in Virgin Valley are open to 
individuals on a fee-for-dig basis during 
the summer months. The operators of 
these mines also mine the deposits for 
their own inventories. 

North Carolina is the only State in the 
United States where all four major gem 
materials, diamond, ruby, sapphire and 
emerald, have been found. During 1988 
was the last time all four major 
gemstones were found in the same year. 
The diamond was found in a gold placer 
mine, rubies and sapphires were 
recovered from the Cowee Valley, and 
emeralds were found near Hiddenite and 
Little Switzerland. 
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Production of ruby and sapphire from 
deposits along the Cowee Valley in 
Macon County began in 1895 when the 
American Prospecting and Mining Co. 
systematically mined and washed the 
gravels of Cowee Creek. Today ruby, 
sapphire, and fee-for-dig operations are in 
the Cowee Valley. Many people pay to 
dig or purchase buckets of gravel to wash 
to recover gem corundum, garnets, and 
other gemstones. 

Every year there is publicity concerning 
the discovery of large and valuable rubies 
and sapphires at one or more of the mines 
in Cowee Valley. No doubt large 
corundum crystals and pieces of 
corundum are found each year. 
Similarly, valuable rubies and sapphires 
may be found, but the number of large 
and valuable gems and the values of these 
gems often are overstated. During the 
period when commercial mines operated 
in the area, gemstones were found that 
would cut fine-quality 3- to 4-carat 
stones. Today, the amount of quality 
gem material has greatly declined. Most 
of the rubies found are not of top color or 
clarity and on average are suitable for 
cutting stones of 1 carat or less. The 
sapphires tend to be larger than the rubies 
and high-quality sapphires are more 
abundant than high-quality rubies. 

In 1875, emeralds were discovered near 
what is now Hiddenite, with the first 
attempts at commercial mining of 
emeralds in the Hiddenite area in 1881. 
Other attempts were made in the 1920's, 
the 1950's, the 1970's, and the latest 
attempt ended in 1990. At different times 
the emerald deposits in the Hiddenite area 
have produced large emerald crystals, 
and some significant stones have been cut 
from Hiddenite material. Yet, to date, it 
has not been possible to maintain an 
economically viable mine operation on 
any of the deposits. This includes the 
last attempt that would have mass mined 
the deposit and used a berylometer to sort 
the emerald from the waste rock. The 
berylometer worked well, but the amount 
of emerald present did not support the 
project. 

Historically, Oregon has been known 
for the production of various picture and 
scenic jaspers, agates, thundereggs, 

petrified wood, and to a certain degree, 
gem labradorite. Oregon's State rock, 
the "thunderegg," may be the best known 
gem material from Oregon. Graveyard 
Point, Priday, and Polka Dot are names 
that are uniquely associated with beautiful 
Oregon agates. The same is true for the 
relationships between the names Biggs, 
Deschutes, and Sucker Creek and picture 
or scenic jasper. Yet, gem labradorite 
(sunstone) is currently the largest single 
contributor to the value of annual 
gemstone production in Oregon. At least 
seven firms or individuals currently are 
producing sunstone from three different 
·geographic areas. · 

The other gemstone to contribute 
significantly to the value of production 
from Oregon is opal. During 1988, the 
first significant commercial mining and 
marketing of a variety of very fine quality 
opals from Opal Butte began. The 
varieties include hyalite, rainbow, contra 
luz, hydrophane, crystal, fire, blue, and 
dendritic. Exquisite stones as large as 
315 carats have been cut from contra luz 
rough from this deposit. 

Tennessee has the largest U.S. 
production of freshwater mussel shells 
and pearls of the 11 producing States. 
The fishing and marketing of freshwater 
mussel shells and pearls are not new in 
the United States or in Tennessee. There 
has been an established U.S. freshwater 
mussel fishing industry since the mid-
1850's. The mussels are from the family 
Unioidae, of which about 20 different 
species are commercially harvested. 
During 1991 the value of U.S. mussel 
shell exports was more than $63 million. 

To date, freshwater pearls from the 
United States have been a byproduct of 
the shell industry. Currently, the primary 
use of the shells is to make the bead 
nucleus used by the Japanese cultured 
pearl industry. Additionally, the shells 
are used in making cameos and as 
mother-of-pearl. With the coming of the 
freshwater cultured pearl farms in 
Tennessee and the increasing popularity 
of freshwater pearl jewelry with the U.S. 
consumer, this may change. In 1963, the 
first experimental U.S. freshwater 
cultured pearl farm was established. 
Since the technology for culturing 
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freshwater pearls was proven in the late 
1970's, six freshwater pearl farms have 
been established. These farms are the 
beginning of the U.S. freshwater cultured 
pearl industry, and the cultured pearl is 
the heart and future of the U.S. pearl 
industry. 

The gemstone that Utah is best known 
for, topaz, is not well suited for use as a 
gem, but it does make a fine mineral 
specimen. Topaz crystals have been 
collected from certain rhyolite flows in 
the Thomas Mountains for more than 100 
years. Similar crystals also are found in 
select rhyolites in the Wah Wah 
Mountains. The crystals from the 
Thomas Mountains are predominately 
small, 10 to 20 millimeters long and 4 to 
6 millimeters across, and crystals from 
the Wah Wah Mountains are even 
Smaller. Occasionally, large gem-quality 
crystals are found. The color of the 
topaz varies from colorless to light 
yellow, sherry brown, rose or light pink. 
Unfortunately, the light yellow to sherry 
brown color fades to colorless if exposed 
to sunlight or heat and rose- or light 
pink-colored crystals are rare. Because 
of the size of the crystals and problem 
with color fading, the material yields only 
small to very small colorless stones. 

Another Utah gemstone with nearly a 
100-year production history is variscite, 
first produced in about 1893 near 
Fairfield. The latest recorded 
commercial production was from near 
Lucin during the summer of 1991. 
V ariscite is found as fracture fillings or 
as nodules. The nodules may be solid, 
almost geode in nature, or fractured solid 
nodules that have undergone alteration. 
The color of the variscite varies from 
deposit to deposit and from location to 
location within the same deposit. It is a 
shade of light to dark yellow-green, but 
can be a dark, nearly jade green and so 
pale as to appear almost white. It also 
can have black and brown spiderwebbing. 

Another material from Utah is 
snowflake obsidian. Snowflake obsidian 
(also known as flower obsidian) earns its 
name from the bluish-white or grayish
white patterns of cristobalite included into 
the normally black obsidian. During 
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1991, two different firms produced this 
material commercially. 

Topaz, variscite, and obsidian from 
Utah are well known and are nice 
materials. But, in the author's opinion, 
the red beryl from the Wah Wah 
Mountains is the most remarkable and 
desirable of Utah's gemstones. Bixbite, 
the variety name for red beryl (called red 
emerald by some) is found in rhyolites at 
several locations in the Thomas and Wah 
Wah Ranges. The beryl varies in color 
from a pink to bright red, with the bright 
red being what could be called strong 
raspberry-red. The material from most 
of the locations is not as spectacular, 
either in crystal size or color, as the 
crystals from the Violet claims in the 
Wah Wah's. 

The Violet claims in the Wah Wah's 
are the only known location for 
commercial production of red beryL In 
recent years, the claims have furnished a 
small but steady supply of materials for 
both mineral specimens and a few fine
quality gems. The crystals average about 
10 millimeters in length, and most are 
flawed. Because of the size of the 
crystals and flaws, finished stones only 
average about 0.40 carat with few more 
than 1 carat. The largest finished stone 
to date is only 4.46 carats. The material 
is expensive, but justifiably so, because 
of its beauty and rarity. 

Certain other States produce a single 
gem material of note, they are: Alaska 
with its two jade mines; Florida's 
agatized coral; Hawaii's black coral; 
Minnesota's thomsonite; New York's 
herkimer quartz; Ohio's flint; and South 
Dakota's rose quartz. 

The value of 1991 production by 
individual gemstone can be reported for 
those materials that have three of more 
producers and if one of the three does not 
account for more than 75% of the total or 
two of the producers account for 95% or 
more of the production. (See table 5.) 

Consumption and Uses 

Consumption of domestic gemstones 
was in the commercial and amateur 
manufacture of jewelry, for exhibit in 
gem and mineral collections, and for 

decorative purposes in statuettes, vases, 
other art objects, and certain industrial 
applications. 

Frequently, tourmaline is used as a 
standard for calibrating piezoelectric 
manometers and testing devices. It is also 
a control substance in boron experiments 
because it is itself an inert boron
containing compound. Tourmaline is the 
standard used in tests to check possible 
effects of water-soluble boron in 
fertilizers. · 

Many scientific and industrial 
instruments use tourmaline. One such use 
is tourmaline tongs, a simple laboratory 
instrument that shows the polarization of 
light. Because tourmaline is both 
pyroeletric and piezoelectric, meaning it 
generates electricity when heated or 
compressed, it is a component of 
instruments for measuring high pressures 
and fluid compressibility. Thermal 
dosimeters, which were early instruments 
that measured the intensity of radium 
emanations, depended upon tourmaline's 
pyroelectric properties. 

Once the mark of a top-rated watch or 
timepiece was that it was Swissmade and 
had 18 or 21 ruby or sapphire jewel 
bearings. Originally, these jewel bearings 
were made from natural ruby and 
sapphire. Later, the availability of 
inexpensive synthetic gemstones allowed 
the natural materials to be replaced in the 
manufacture of jewel bearings. 

Why are ruby and sapphire used as 
bearings? Because ruby and sapphire, 
color variations of the mineral corundum, 
are second only to diamond in hardness; 
they have no cleavage (cleavage being the 
tendency for a crystallized mineral to 
break in certain definite directions, 
indicates a minimum value of cohesion in 
the direction easy fracture) and thus they 
are very durable; they have a very low 
coefficient of friction when highly 
polished; they are chemically inert; and 
they can be cut and polished without 
great difficulty. 

Watches were not the only instruments 
in which sapphire and ruby bearings were 
used. Most precision gauges in aircraft 
and boats depend uponjewel bearings, as 
do many gauges, meters, and other 
instruments in manufacturing and 
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chemical plants. The military is still 
highly dependent on jewel bearings for 
many of its high-tech weapons systems. 
Recently, another use for one type of 
jewel bearing appeared-as connectors for 
optical fibers. 

In recent years, technological advances 
allowed the growth of large, high-quality 
synthetic ruby crystals, called laser ruby, 
for the manufacture of laser rods. Several 
other synthetic gemstones also are being 
produced for lasers, including chromium
doped chrysoberyl (dope being a element 
added to the crystal growing nutrients to 
achieve a particular color), synthetic 
alexandrite, and varieties of doped 
yttrium-aluminum-garnet (Y AG). 

Lasers require high-purity, optically 
perfect crystals. The crystal must be large 
enough so that a laser rod can be cut 
from the raw crystal, and the mineral or 
material must have the correct physical 
properties to allow light amplification 
without the necessity of excessive energy. 
Synthetic ruby, sapphire, and Y AG have 
all these characteristics. 

Over the years, both natural and 
synthetic corundum have been ground and 
graded as an abrasive. Corundum was the 
major compound used in the polishing of 
eyeglass lenses. While industrial diamond 
has replaced much of the corundum used 
in the lens-polishing industry, some 
polishers still use corundum for 
specialized lenses. 

Other gem materials have enjoyed 
limited uses in nongem applications. The 
abrasive and ceramic industries use topaz 
as a raw material because of its hardness 
and chemical features. Once, lenses for 
eyeglasses were made from gem-quality 
beryl-if the morganite variety of beryl 
were used, one would truly be looking at 
the world through rose-colored glasses. 
Mortar and pestle sets, knife edges for 
balances, textile rollers, and spatulas are 
some nongem uses of agate. 

Some industrial applications requiring 
clean homogeneous stones used low
quality gem diamond. The quantity of 
natural and synthetic industrial-grade 
diamonds used in the United States each 
year is 12 to 15 times greater than the 
amount of diamonds consumed by the 
jewelry industry. 
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The 1991 estimated value of U.S. 
apparent consumption was $3,059 
million, down about 18% for 1989's 
record high. The average annual 
estimated consumption for the past 10 
years was $2,871 million, with a high of 
$3,711 in 1989 and a low of $1,642 in 
1982. The trend for estimated 
consumption for the past 10 years was 
one of continued growth, with about 68% 
total increase. 

In 1991, the value of U.S. estimated 
apparent consumption of diamonds was 
essentially unchanged from that of 1990 
at $2.6 billion. The average annual 
value of apparent consumption of 
diamonds for the past 10 years was 
$2,419 million, with a high of $3,115 
million in 1989 and a low of $1,279 
million in_ 1982. The trend for the value 
of apparent consumption for the past 10 
years was one of significant increase. 
The value of apparent consumption of 
diamonds increased 100% over the 
period. 

The 1990 estimated apparent 
consumption of colored stones, led by 
emerald, ruby, and sapphire, was valued 
at $397.1 million, a decrease of 3%. The 
annual average value of consumption of 
colored stones for the past 9 years was 
$325.0 million, with a high of $406.9 
million in 1989 and a low of $252.4 
million in 1982. The trend for apparent 
consumption of colored stones for the 
past 9 years was one of fluctuating 
increases and decreases, but the general 
tread was one of increased consumption. 

The estimated apparent consumption of 
pearls-natural, cultured, and 
imitations-was $19.5 million, an 
increase of about 18% from the lO~year 
low in 1990. The average annual 
consumption for the past 10 years was 
$163.0 million, with a high of $244.7 
million in 1984 and a low of $16.5 
million in 1990. 

Estimated apparent consumption of 
synthetic and imitation gemstones 
decreased about 78% to $20.9 million. 
Average apparent consumption of these 
materials for the past 10 years was $51. 8 
million per year, with a high of $109.1 
million in 1987 and a low of $13.9 
million in 1982. The trend for apparent 

consumption for the past 10 years was 
one of generally strong growth except for 
the significant decrease in 1989 and 1991. 
Annual apparent consumption at the end 
of the period was 50% greater than at the 
beginning of the period. The U.S. 
Department of Commerce reported that 
jewelry store retail sales were $13.8 
billion, a 3.6% decrease compared with 
those of 1990. 

Prices 

Demand, beauty, durability, rarity, 
freedom from defects, and perfection of 
cutting determine the value of a gem. In 
establishing the price of gem diamond, 
the CSO's control over output and prices 
also is a major factor. 

The average U.S. wholesale asking 
price of the top 25 grades (D through H 
color and IF through VS2 clarity) of a 1-
carat diamond fluctuated between $7,200 
and $7,300, and was $7,300 at yearend. 
The average value per carat of all grades, 
sizes, and types of gem-quality diamond 
imports was $517, a slight decrease 
compared with that of 1990. The average 
value of diamond imports for the past 10 
years was $405 per carat, with a high of 
$525 in 1990 and a low of $353 in 1984. 
The trend for the average annual value of 
diamonds imported for the past 10 years 
was one of general decline from the 10-
year high in 1980 to stabile prices in 
1986, 1987, and 1988, followed by the 
1989 and 1990 increases. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
ruby, paid by retail jewelers on a per 
stone or memo basis, was $4,200, an 
increase of 20% from that of 1989. The 
average value of ruby imports decreased 
39% to $29.80 per carat. The average 
annual value of ruby imports for the past 
10 years was $37.12 per carat, with a
high of $48.71 in 1990 and a low of 
$16.42 in 1984. The trend for the value 
of ruby imports for the past 10 years was 
one of rapid decline, 52% for the period 
from 1982 to 1984. This was followed 
by a steady, moderate increase until the 
1991 decrease. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
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sapphire, paid by retail jewelers on a per 
stone or memo basis, was $1,600, a 14% 
increase from that of 1989. The average 
value of sapphire imports increased 8% 
to $23.31 per carat. The average annual 
value of sapphire imports for the past 10 
years was $23.23 per carat, with a high 
of $27.97 in 1987 and a low of $18.50 in 
1984. The trend for the value of 
sapphire imports for the past 10 years 
was one of fluctuating increases and 
decreases. The 10-year period ended 
with the 1991 value 5% below the 1982 
value. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
emerald, paid by retail jewelers on a per 
stone or memo basis, was $2,750, the 
same as for 1989. The average value of 
emerald imports decreased 4% to $42.01 
per carat. The average annual value of 
emerald imports for the past 10 years was 
$55.65 per carat, with a high of $78.79 
in 1988 and a low of $35.06 in 1984. 
The trend for the value of emerald 
imports for the past 10 years was one of 
fluctuating increases and decreases from 
1982 through 1984. A steady moderate 
growth followed until the 3 years of 
decline in 1989, 1990, and 1991. The 
average value in 1990 being about 76% 
of the 1981 value. (See tables 6 and 7.) 

Foreign Trade 

The value of exported exports plus 
reexports increased 9% to $1,712 
million, a record high. The quantity of 
cut diamonds exported and reexported 
increased slightly to 1,008,154 carats, 
and the value of diamond exported and 
reexported decreased slightly to $1,351.2 
million. The average annual quantity of 
cut diamonds exported and reexported for 
the past 10 years was 577,581 carats, 
with a high of 1,008,154 in 1991 and a 
low of 184,871 in 1982. The trend for 
the quantity of cut diamonds exported and 
reexported for the past 10 years was one 
of significant growth, 445%, from 1982 
to 1991. The average annual value of cut 
diamonds exported and reexported for the 
past 10 years was $734.6 million, with a 
high of $1,398.8 in 1990 and a low of 
$292.8 million in 1982. The trend for 
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the value for the past 10 years was one of 
fluctuating increase and decline over 3 
years, followed by 6 years of growth, 
32%, and then 1 year of slight decline. 
The period ended with value of exports 
and reexports 361 % greater than at the 
start of the period. 

The value of other precious stones, cut 
but unset and other than diamonds and 
pearls, exported and reexported increased 
to $71.9 million. The 10-year trend for 
value of exports plus reexports of these 
types of gemstones was one of fluctuating 
increases and decreases, but one resulting 
in a significant overall total increase for 
the period. The value of exports and 
reexports of other precious stones not cut 
or set was $113.6 million. An additional 

. $22.1 million worth of other gemstones 
was exported or reexported during 1991. 

The value of synthetic gemstone 
exports plus reexports was $21.9 million. 
The 10-year trend for the value of exports 
plus reexports was one of extreme decline 
during the period between 1982 to 1988, 
followed by significant growth, 608%, 
during 1989-90, and then a significant 
decline in 1991. 

The value of natural, cultured, and 
imitation pearls, not set or strung, exports 
and reexports of pearls increased 
significantly to more than $4.2 million. 

The value of gems and gemstones 
imported increased slightly to $4,640.6 
million compared with those of 1990, but 
still below the 1989 record high of 
$5,115 million. The value of imported 
gem diamonds accounted for about 86% 
of the total. The average annual value of 
gems and gemstones imports for the past 
10 years was $4,027 million, with a high 
of $5,115 million in 1989 and a low of 
$2,384 million in 1982. 

The value of imported gem diamonds 
increased slightly to $3992.0 million 
compared with that of 1990, but below 
the 1989 record high of $4,358 million. 
The 10-year trend for the value of 
diamond imports was one of generally 
steady continuous growth until the decline 
in 1990 and the small growth in 1991 that 
resulted in current value still being less 
than that of 1988. Even with the 
downward adjustment, total increase for 
the period was 108%. During the period 

the value of imported uncut diamonds 
increased 91 %, while the value of cut 
stones imported increased 111 %. 

The imports of cut diamonds increased 
6% in quantity and 2% in value to 6. 7 
million carats and $3,464.6 million, 
respectively. The average annual 
quantity of cut diamonds imported was 
6.9 million carats, with a high of 8.9 
million in 1989 and a low of 1.6 million 
carats in 1982. The trend for the 
quantity of cut diamond imports for the 
past 10 years was one of continued 
increases until the 1990 decline; the 
period still ended with imports 79% 
greater than at the beginning of the 
period. The average annual value of cut 
diamond imports was $2,929.2 million, 
with a high of $3,805.5 in 1989 and a 
low of $1,641.0 million in 1982. The 
trend for the value of cut diamond 
imports for the past 10 years was of 
strong growth and increases. The value 
at the end of the period was 111% greater 
than at the beginning. 

The value of imports of other gem and 
gemstones, led by emerald, ruby, and 
sapphire, was $531.1 million, a decrease 
of about 5% compared with that of 1990. 
Emerald imports increased slightly to 
$165.5 million. ·The average annual 
value of emerald imports for the past 10 
years was $155.3 million, with a high of 
$207.5 million in 1989 and a low of 
$120.8 million in 1982. The 10-year 
trend for the value of emerald imports 
was one of fluctuating increases and 
decreases resulting in a 37% increase for 
the period. 

The value of ruby imports decreased 
28% to $70.9 million from 1990's 
record-high value for the past 10 years of 
$98.4 million. The average annual value 
of imports for the past 10 years was 
$74.9 million, with a high of $98.4 in 
1990 and a low of $58.7 in 1987. The 
10-year trend for import values was one 
of extreme fluctuations. The period 
ended with values having increased 21% 
from the 10-year low for the period. 

The value of sapphire imports was 
$81.6, essentially unchanged from that of 
1990. The average annual value of 
sapphire imports for the past 10 years 
was $81.7 million, with a high of $100.0 
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million in 1989 and a low of $63.3 
million in 1982. The 10-year trend for 
the v!llue of imports was one of 
extremely fluctuating increases and 
decreases. The period ended with the 
value 29% greater than that at the 
beginning of the period. 

The value of imported gem materials 
other than diamond, emerald, ruby, and 
sapphire increased slightly to $213.1 
million. The average annual value of 
imports was $332.5 million, with a high 
of $429.5 in 1988 and a low of $210.3 in 
1990. The 10-year trend for the value of 
imports was one of fluctuating increases 
and decreases resulting in the period 
ending essentially at the same level that 
the period started. (See tables 8, 9, 10, 
11, and 12.) 

World Review 

Diamond sales by De Beers Centenary 
AG was $3.93 billion in 1991, a decrease 
of6% compared with 1990 sales of$4.17 
billion. Sales during the second half of 
1991 were only $1.84 billion, 11% less 
than the $2.08 billion sales for the second 
half of 1990. A De Beers official stated 
that the reduction in sales was the result 
of the Persian Gulf war and the economic 
turndown in the United States. De Beers 
controls about 80% of the rough, uncut 
diamonds ·sold in the world. Sales of 
colored stones remained strong. · 

In May, De Beers unveiled the 273-
carat Centenary diamond, reportedly the 
largest top-colored, flawless diamond 
outside of the British Crown Jewels. The 
Centenary was cut from a 599-carat piece 
of rough recovered at the Premier Mine 
in the Republic of South Africa in 1986. 
Three years were spent in preparing, 
cutting, and polishing the modified heart
shaped stone. The Centenary is insured 
for more than $100 million. 

Natural diamond production occurs in 
Africa, Asia, Australia, and South 
America. The principal producing 
localities are as follows: in 
Africa-Angola, Botswana, Namibia, the 
Republic of South Africa, and Zaire; in 
Asia-U.S.S.R. (northeastern Siberia and 
in the Yakut A.S.S.R.); in Australia; 
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and in South America-Venezuela and 
Brazil. (See table 13.) 

Foreign countries in which major 
gemstone deposits (other than diamond) 
occur are Afghanistan (beryl, kunzite, 
ruby, tourmaline); Australia (beryl, opal, 
sapphire); Brazil (agate, amethyst, beryl, 
kunzite, ruby, sapphire, tourmaline, 
topaz); Burma (beryl, jade, ruby; 
sapphire, topaz); Colombia (beryl, 
sapphire); Kenya (beryl, garnet, 
sapphire); Madagascar (beryl, rose 
quartz, sapphire, tourmaline); Mexico 
(agate, opal, topaz); Sri Lanka (beryl; 
ruby, sapphire, topaz); Tanzania 
(tanzanite, garnet, ruby, sapphire, 
tourmaline); and Zambia (amethyst, 
beryl). 

Angola.-The Government of Angola's 
diamonds company, Endiama, entered 
into a prospecting agreement with a 
Portuguese-Zairian consortium. The 
consortium is Sociedade Portuguesa de 
Envestimentos and SAICAN; both firms 
are privately held. It is reported that the 
Zairian firm may have links with 
President Mobutu Sese Seko of Zaire. 
The prospecting rights are along the 
Cuango River near the Angola-Zaire 
border, the same area included in the 
April diamond sales agreement between 
Angola and De Beers Centenary. 5 

Austmlia.-Stirling Resources NL has 
entered into a joint venture with 
Sabminco NL on Stirling's Boab Creek 
exploration license in West Kimberleys of 
Western Australia. Stirling has identified 
what is interpreted to be a potential 
kimberlite pipe and buried alluvial 
chamiel. The license is adjacent to 
Sabminco's Diamond Mountain project 
area where Sabminco has recovered gem
quality diamonds from drill holes in a 
buried alluvial channel. 

BrrWJ.-Tbe Director of the Brazilian 
Gem and Precious Metal Institute 
announced that he expected that exports 
of cut gems and uncut gemstones would 
be about $200 million for 1991. This 
would be an increase of 18% compared 
with 1990's $170 million worth of 

exports. He is hopeful that exports will 
increase to as much as $500 million 
within 2 years. One reason for the 
increase in exports is that the domestic 
market is weak; in 1980 · domestic 
purchases of gemstones was $800 million, 
in 1990 they were $360 million, and only 
$300 million in 1991. 

Canada.-U ranerz Exploration, 
operator of its joint venture with Cameco, 
announced the recovery of additional 
diamonds from drill samples from the 
Fort a Ia Come property. The latest 
stones recovered averaged 0.04 carat with 
the largest at 0.6 carat. Some on the 
stones recovered were of gem quality. 

Uranerz's exploration program has 
identified 70 potential kimberlite pipes in 
a corridor that is SO kilometers by 20 
kilometers from Price Albert to Nipawin 
in Saskatchewan. The first 15 sites tested 
proved to be kimberlites, and to date a 
total of 160 diamonds have been 
recovered from drill cores. Uranerz is 
playing down the exploration results, but 
experts are speeulating on the possibility 
of a diamond mine in Saskatchewan by 
the end of the decade. Normally, 
geologists search for indkator minerals, 
minerals that form under the same 
conditions as diamonds, but at the Fort a 
Ia Come property they found the actual 
diamonds in the drill samples. 

Dia Met Minerals Ltd. announced the 
results of the analysis of one drill hole on 
the Dia Met and BHP-Utah Mines Point 
Lake prospect, a 800-square-kilometer 
joint venture in the Northwest Territories. 
Analysis of a 59-kilogram sample of core 
taken from between 140 and 180 meters 
yielded 81 diamonds each less than 2 
millimeters in diameter. The drill hole 
was in a kimberlite pipe that is estimated 
to have a surface area of between 
162,000 and 324,000 square meters and 
to have a depth of 1 kilometer. The 
Point Lake prospect is about 480 
kilometers north of Yellowknife, the 
capital of Northwest Territories. The 
announcement has set off a rush to stake 
claims around the Point Lake prospect. 

China.-A 60.5-carat diamond was 
unearthed from the Wafangdian Mine in 
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Dalian city in northeast Liaoning 
Province. Since the Wafangdian Mine 
went into production in 1990 many 
diamonds more than 10 carats bave been 
found.' 

Argyle Diamonds bas opened a 
diamond cutting and polishing factory in 
China. The factory is a joint project 
between the Australian International 
Development Assistance Bureau and the 
China Pearl, Diamond, Gem, and Jewelry 
Import and Export Corp. 

The factory, about 30 kilometers from 
the center of Beijing, is one of the most 
modem and best equipped training 
factories in the world. It is planned for 
the factory to train about 900 cutters by 
the end of 1992. The factory began 
training with five Australian trained 
Chinese cutters and nine skilled 
international trainers recruited by 
Argyle.7 

Cook Islands.-In June, about two,
thirds of the 39,000 black pearls offered 
in the first full auction by Cook Islands 
Pearls Ltd. was sold. A total of 54 lots, 
with a reserve price of $2.7 million, was 
expected to bring more than $4.5 million. 
The highest successful bid for a single lot 
was $114,000 by Kikuchi Pearl Co. Ltd. 
of Japan.• 

Ghana.-The Government of Ghana, 
Lazare Kaplan of the United States, and 
Inco Ltd. of Canada bave entered into an 
agreement to mine and market Ghanaian 
diamonds. This is the first privatization 
of the diamond industry under the current 
Government. The agreement was 2 years 
in the making. 

The agreement calls for a two-phased 
mining plan, the first of which will take 
7 to 11 years to complete. The mine will 
be brought to a production level of about 
0.5 million carats per year. The second 
phase will bring the mine to a production 
level of about 1 million carats per year. 
Currently, the mine production is 
between 0.1 and 0.2 million carats per 
year. 

Murtob Mining Co. Ltd. of Akwatia 
purchased a diamond concentrating plant 
from Somerville Engineering Associates 
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of England. The plant is trommel and 
jig-grease tables style. 

Guinea.-Bridge Oil Inc.'s Aredor 
Mine recovered another 100-plus carat 
stone. Since 1986 the Aredor Mine bas 
produced more than five stones more than 
100 carats. The latest stone was 192.9 
carats and estimated to be worth more 
than $2.0 million. The other large stones 
were; 100 carats sold in 1986 for $1.56 
million, 143 carats sold in 1987 for $3.65 
million, 181.77 carats sold in 1988 for 
$8.62 million, and a 255.6 carat sold for 
more than $10 million in 1989. The 
largest stone on record for the Aredor 
Mine was a nongem-quality 460-carat 
stone.9 

India.-Total rough diamond imports 
for 1991 increased 57% in volume to 
59,990,000 carats compared with those of 
1990, while the value decreased 0.5% to 
$1,990 miliion. The net polished 
diamond exports for 1991 totaled 
8,817,000 carats valued at $2,564 
million, an increase of 0.2% and a 
decrease of 5%, respectively, compared 
with those of the previous year. This 
reflected the demand for cheaper goods 
for most of the year. 

Ashton Mining, an Australian 
company, negotiated an agreement with 
the Indian National Mineral Development 
Corp. to assist in the modernization of 
the Panna Mine. The mine produced 
about 20,0oo carats of diamonds in 1991, 
and the modernization is intended to 
increase production by increasing the 
amount of ore processed. 

Indonesia.-IndonesianDiamond Corp. 
was delayed in the construction of its 
diamond plant in South East Kalimantan. 
The plant was ready for production in 
December 1991. The pilot plant, capable 
of running about 30 cubic meters per 
hour, processed material from the mine 
until the commercial plant was 
completed. The delay and cost overruns 
resulted in the plant costing about $1.1 
million more than the original estimate of 
$2 million. The first diamonds from the 
commercial operation, 2,200 carats, were 

sold for an average price of $191 per 
carat. It is planned to operate both plants 
in the coming year to process about 
54,000 cubic meters of ore per month and 
recover about 5,400 carats of diamonds 
each month. 

Ismel.-Israel bas established a joint 
venture involving the U.S.S.R. and 
Panama to polish and market emeralds 
from the Ural area of the U.S.S.R. The 
joint venture will operate under the name 
Emural and bave exclusive right on the 
U.S.S.R. emeralds for the next SO years. 

Two ISraeli companies, Hargem and 
Izumrud, will supply the company with 
training as well as the polishing 
equipment and technology. Two factories 
were opened in the U.S.S.R. with about 
200 workers and 4 Israeli experts. The 
joint venture is expected to eventually 
supply about 20% of the world emeralds. 

The 1991 exports of polished diamonds 
from Israel were valued at $2,472 
million, an 11% decrease compared with 
those of 1990. During the year, 630 
diamond cutting factories employed more 
than 9,500 workers. 

Namibia.-Consolidated Diamond 
Mines (CDM) began production at the 
open pit Elizabeth Bay Mine in June. It 
is planned that the mine will produce 
about 4 million tons of ore per year that 
will result in the recovery of about 
250,000 carats of diamonds. The 
production from the Elizabeth Bay Mine 
wilrincrease COM's annual production to 
about 1 million carats per year. During 
the expected 10-year life of the mine, the 
mine should produce about 2.5 million 
carats of diamonds. 

Monarch Minerals and Mining, Inc., a 
U.S. firm, announced production began 
at its new diamond mine in southeastern 
Namibia in July. The mine is located on 
Monarch's SO-square-kilometer mining 
concession at the mouth of the Fish 
River. 

7bhiti.-Sales of black pearls at the 
14th International Pearls Sale in Papeete, 
Tahiti, were 48,771 pearls for $4.97 
million. These sales represented an 
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increase of 19% in the number of pearls 
sold, but the total value of sales 
decreased 17% and the average price per 
pearl decreased 30% compared with those 
of 1990. The pearls ranged in size from 
8.5 to 18 millimeters in diameter and 
were of much better quality than in recent 
years. There were 40 overseas buyers at 
the auction representing companies from 
6 different countries. 

'Jhnmnia.-Late in the year the 
Government of Tanzania urgently invited 
tenders from competent companies for 
mineral rights at the Merelani tanzanite 
area, Arusha region. .The tender areas 
are nine 200-meter by 300-meter blocks. 
The applicants must be experienced 
gemstone miners, processors, and 
marketers. Additionally, they must 
indicate the prospecting methods they 
intend to use, the availability of 
equipment, the method of drilling, a 
detailed work program, security 
arrangement for the mine, and the 
financial commitment to the program. 
The successful applicants will be required 
to post a $25,000 bond. 

U.S.S.R.-Reports on Radio Moscow 
indicate the discovery of a major diamond 
field in Buryatskaya on the Soviet side of 
the Mongolian border. It is reported that 
more than 10 diamond-bearing sites in the 
eastern part of the Sayany Mountains 
were found. The discovery comes after 
50 years of small-scale prospecting in the 
region, during which small quantities of 
diamonds were found. 

The world's biggest new source of 
diamonds in this century may be the five 
kimberlite diamond pipes near the village 
of Pomorie at Lamonsov in the North 
Russian oblast of Archangelsk. 
Development plans for the pipes are for 
two shafts to a depth of about 1,000 
meters, one on each side of the pipe. 
The cost to develop the five pipes, 
including the infrastructure and power 
station, is estimated to be $4 billion. 
Funds of the project will have to come 
from foreign sources or joint ventures. 

Tokyo Maruichi Shoji Co. (Maruichi) 
of Japan entered into a joint venture with 
the Y akut Autonomous Soviet Socialist 
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Republic for Maruichi to produce an 
unspecified amount of diamonds from the 
Republic for export to Japan. According 
to the agreement, approximately 10% of 
the diamonds will be cut and polished 
prior to export. This· appears to be one 
step in the Y akut authorities taking 
control of the Republic's diamond 
production from the central U.S.S.R. 
Government. 

Zimbabwe.-Auridium Consolidated NL 
of Australia has acquired the exploration 
license for the Ranch River diamond 
project that was forfeited by De Beers 
early in 1991. Kimberlitic Searches Ltd., 
a De Beers subsidiary, evaluated the 
project in the early 1980's and found the 
diamond project was uneconomical at that 
time. Auridium and its partner, 
Cornerstone Investments, Ltd., believe 
that given the current diamond market the 
project may be economical during the 
1990's. Evaluations will be undertaken 
to determine if the deposit is economical 
at this time. 

Delta Gold NL of Australia has applied 
for exploration rights in eight diamond
bearing areas totaling about 4,600 square 
kilometers. The company already has 
completed a great deal of fieldwork in the 
selected areas. 

Current Research 

An oval jade cabochon in a ring offered 
to Sotheby's Hong Kong Ltd. from its 
1990 jadeite jewelry auction was found to 
have been treated with a new procedure 
to improve its appearance. Testing by 
the Hong Kong Gems Laboratory 
discovered a coating that is a highly 
adhesive, colorless organic resin mixed 
with a chemical compound that makes it 
resistant to high temperatures. The 
Gemological Association of All Japan 
found an oval jade cabochon that had 
exceptionally good color, luster, and 
transparency that was poor-quality, white 
jadeite treated with a green resinous 
coating. The coatings can be identified 
by immersing the piece in methylene 
iodide and shining a bright light on the 
stone to display the thin transparent layer 
of the coating. 10 

OU1LOOK 

World demand for gem diamond can be 
expected to rise because of increasing 
effective personal incomes and the 
populations of the United States and other 
industrialized countries. Also, demand 
will increase because of highly effective 
promotional efforts. These promotions 
are changing social customs in many 
eastern countries, particularly the use of 
diamond engagement rings. The changes 
are resulting in significant growth in the 
diamond market. Demand for other 
precious gems will continue to grow as 
diamonds become more expensive and the 
popularity and acceptance of colored 
gemstones increase. Demand for 
synthetic and simulant gemstones for both 
personal and industrial consumption is 
expected to increase. The diversity of 
sizes, types, uses, and values of gems 
and gemstones precludes any meaningful 
forecasting of future demand. 

1N118811u, K. Gemstone EuhancemenLButtenworth, 1984, 
pp. 46-60. 

2CRA Gazette. July 1991, pp. 61-78. 
'Pages 25-44 of wort cited in footnote 2. 
4Rapaport Diamond Report. Colored Stones Section. V. 

15, No 9, Mar. 6, 1992, p. 26. 
'Diamond Regislly Bulletin. V. 23, No.7, July 21, 1991, 

p. 3. 
'Mining Joumal. V. 316, No. 8128, June 28, 1991, p. 

491. 
7Page 6 of wort cited in footnote 2. 
'Business. Pacific Islands Monthly, v. 61, No. 7, July 

1991, p. 48. 
'Mining Journal. V. 317, No. 8132, July 26, 1991, p. 67. 
10JeweUery News Asia. No. 75, Nov. 1990, p. 90. 
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TABLB 1 
DE BEERS' CSO ROUGH DIAMOND PRICE INCREASES, BY 

PERCENTAGE 

Sept. 1949 25.0 Nov. 1967 16.0 Aug.1973 10.2 Sept. 1982 2.5 

Mar. 1951 15.0 Sept. 1968 2.5 Dee. 1974 1.5 Apr. 1983 3.5 

Sept. 1952 2.5 July 1969 4.0 Jan. 1976 3.0 Aug. 1986 7.5 

Jan. 1954 2.0 Nov. 1971 5.0 Sept. 1976 5.8 Nov. 1986 7.0 

Jan. 1957 5.7 Jan. 1972 5.4 Mar. 1971 15.0 Sept. 1987 10.0 

May 1960 2.5 Sept.1972 6.0 Dee. 1977 17.0 Apr. 1988 13.5 

Mar.1963 5.0 Feb. 1973 11.0 Aug.1978 30.0 Mar. 1989 15.5 
Feb. 1964 7.5 Mar. 1973 7.0 Sept. 1979 13.0 Mar. 1990 5.5 
Aug. 1966 7.5 May 1973 10.0 Feb. 1980 12.0 

TABLB2 
DE BEERS' CSO ROUGH 

DIAMOND SALES AND STOCKS 

(BillioDB of dollan) 

Year Sale• Stocks 

1982 1.30 1.71 

1983 1.50 1.85 

1984 1.61 1.95 

1985 1.80 1.90 

1986 2.56 1.85 

1987 3.07 2.30 

1988 4.17 2.00 

1989 4.09 2.47 

1990 4.17 2.68 

1991 3.93 3.03 
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TABLE3 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cost2 Mobs 
Specific Refrac- Refractive 

confused 
nition 

size1 gravity tion index 
with-

charac-
ters 

Amber Hydrocarbon Yellow, Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic Fossil 
red, green, medium or pressed, resin, 
blue plastics soft. 

Beryl: 

Aquamarine Beryllium Blue-green Any Medium 7.5-8.0 2.63-2.80 Double l.S8 Synthetic Double 
alluminum to light blue to high spinel, blue refrac-
silicate topaz tion, 

refrac-
tive 
index. 

Emerald do. Green Medium Very 1.5 2.63-2.80 do. l.S8 Fused Emerald 
high emerald, filter, 

glau, dich-
tourmaline, roism, 
peridot, refrac-
green tive 
gamet, index. 
doublets 

Emerald, do. do. SmsU High 7.5-8.0 2.63-2.80 do. l.S8 Genuine Flaws, 
synthetic emerald brilliant, 

fluor-
escence 
in ultra-
violet 
light. 

Golden do. Yellow to Any Low to 7.5-8.0 2.63-2.80 do. l.S8 Citrine, 
golden medium topaz, 

glau, 
doublets 

Morganite do. Pink to rose Any do. 7.5-8.0 2.63-2.80 do. l.S8 Kunzite, Refrac-
tourmaline, tive 
pink index. 
sapphire 

Calcite: 

Marble Calcium White, Any Low 3.0 2.72 Double 1.49-1.66 Silicates, Trans-
carbonate pink, red, (strong) banded lucent. 

blue, green, agate, 
or brown alabaster 

gypsum 

Mexican onyx do. do. Any Low 3.0 2.72 do. 1.6 do. Banded, 
trans-
lucent. 

Chrysoberyl: 

Alexandrite Beryllium Green by U.S.S.R. High 8.5 3.50-3.84 Double 1.75 Synthetic Dich-
aluminate day, red by (small), roism, 

artificial Sri Lanka inclu-
light (medium) sions in 

synthetic 
sapphire. 

S.C. ,_ 11 IIIII af lable. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cosf Mobs 
Specific Refrac- Refractive 

confused 
nition 

size' gravity lion index 
with-

charac-
ters 

Chrysoberyl-
Continued: 

Catseye Beryllium Greenish to Small to High 8.5 3.50-3.84 Double 1.75 Synthetic, Gravity 
aluminate brownish large shell and 

trans-
lucence. 

Chrysolte do. Yellow, Medium Medium 8.5 3.50-3.84 do. 1.75 Tourma- Refrac-
green, line, live 
and/or peridot index, 
brown silky. 

Coral Calcium Orange, Branching, Low 3.5-4.0 2.6-2.7 do. 1.49-1.66 False coral Dull 
carbonate red, white, medium trans-

black, or lucent. 
green 

Corundum: 

Ruby Aluminum Roseto Small Very 9.0 3.95-4.10 do. 1.78 Synthetics, Inclu-
oxide deep high including sions, 

purplish red spinel fluor-
escence. 

Sapphire do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. lnclu-
sions, 
double 
refrac-
lion, 
dich-
roism. 

Sapphire, do. Yellow, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, lnclu-
fancy pink, white, large glass and sions, 

orange, doublets double 
green, or refrac-
violet lion, 

refrac-
live 
index. 

Sapphire and do. Red, pink, do. High to 9.0 3.95-4.10 do. 1.78 Star quartz, Shows 
ruby stars violet blue, low synthetic asterism, 

or gray stars color on 
side 
view. 

Sapphire or do. Yellow, Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic Curved 
ruby synthetic pink, or carats spinel, striae, 

blue glasa bubble 
inclu-
sions. 

Diamond Carbon White, Any Very 10.0 3.516-3.525 Single 2.42 Zircon, High 
blue-white, high titania, index, 
yellow, cubic disper-
brown, zirconia sion, 
green, pink, single 
blue refrac-

lion, 
hardnesa, 
cut, 
luster. 

s.o r- at ca1 oe tablo. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cosf Mohs 
Specific Refrac- Refractive 

confused 
nition 

size' gravity lion index 
with- charac-

tera 

Feldspar: 

Amazonatone Alkali Green Large Low 6.0-6.5 2.56 1.52 Jade Cleav-
aluminum- age, 
silicate sheen, 

vitreous 
to pearly, 
opaque, 
grid. 

Labradorite Alkali Gray with Large Low 6.0-6.5 2.56 1.56 Jade Cleav-
aluminum- blue and age, 
silicate bronze sheen, 

sheen color vitreous 
play to pearly 

opaque, 
grid. 

Moonstone do. White do. Low 6.0-6.5 2.77 1.52-1.54 Glass or Blue 
white onyx sheen, 

opal-
escent. 

Gamet Complex Brown, Small to Low to 6.5-1.5 3.15-4.30 Single 1.79-1.98 Synthetics, Single 
silicate black, medium high strained spinel, refrac-

yellow, glass lion, 
green, ruby anom-
red, or alous 
orange strain. 

Jade: 

Jadeite do. Green, Large Low to 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Onyx, Luster, 
yellow, very crystal- bowenite, spec-
black, high line vesu- trum, 
white, or vianite, trans-
mauve grossularite lucent to 

opaque. 

Nephrite Complex do. do. do. 6.0-6.5 2.96-3.10 do. 1.61-1.63 do. Do. 
hydrous 
silicate 

Peridot Iron Yellow Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline Strong 
magnesium and/or (strong) chryso- double 
silicate green beryl refrac-

lion, low 
dich-
roism. 

Opal Hydrous Colors flash Large Low to 5.5-6.5 1.9-2.3 Iso- 1.45 Glass, Play of 
silica in white high tropic synthetics, color. 

gray, black, triplets 
red, or 
yellow 

Pearl Calcium White, pink, Small do. 2.5-4.0 2.6-2.85 Cultured Luster, 
carbonate or black and struc-

imitation ture, 
X-ray. 

s.e r- at""" or table. 

636 GEMSTONES-1991 



TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cosf Mobs 
Specific Refrac- Refractive 

confused 
aition 

size1 gravity tion index 
with-

charac-
ten 

Quanz: 

Agate Silica Any color Large Low 7.0 2.58-2.64 Glass, Crypto-
plastic, crystal-
Mexican line, irre-
onyx gularly 

banded, 
dendritic 
inclu-
sions. 

Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double 1.55 do. Refnc-
tive 
index, 
double 
refrac-
tion, 
tnns-
parent. 

Cairngorm do. Smoky do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Citrine do. Yellow do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Crystal, rock do. Colorleu do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Jasper do. Uniform or do. Low 7.0 2.58-2.66 do. Opaque, 
spotted red, vitreous. 
yellow, or 
green 

Onyx do. Many do. Low 7.0 2.58-2.64 do. Uni-
colon formly 

banded. 

R010 do. Pink, rose do. Low 7.0 2.65-2.66 Double 1.55 do. Refnc-
red tive 

index, 
double 
refnc-
tion, 
tnns-
lucent. 

Spinel Magneauim Any Small to Medium 8.0 3.5-3.7 Single 1.72 synthetic, Refnc-
aluminum medium garnet tive 

oxide. index, 
single 
refnc-
tion, 
inclu-
sions. 

Spinel, do. Any Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, Wesk 
synthetic cants corundum, double 

beryl, refnc-
topaz, tion, 
alexsndrite curved 

striae, 
bubbles. 

Spodumene: 

Kunzite Lithium Pink to lilac Medium Medium 6.5-7.0 3.13-3.20 Double 1.66 Amethyst, Refrac-

aluminum morganite tive 
silicate index. 

Soc ,_ Ill cal of !able. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Costl Mobs 
Specific Refrac- Refractive 

confused 
nition 

size' gravity tion index 
with-

charac-
tera 

Spudumene-
Continued: 

Hiddenite Lithium Yellow to Medium Medium 6.5-1.0 3.13-3.20 Double. Synthetic Refrac-
aluminum green spinel tive 
silicate index. 

Tanzanite Complex Blue Small High 6.0-7.0 3.30 do. 1.69 Sapphire, Strong 
silicate synthetics trich-

roism. 

Topaz do. White, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, Refrac-
blue, green medium quartz tive 

index. 

Tourmaline do. All, do. do. 1.0-1.5 2.98-3.20 do. 1.63 Glass, Difficult 
including plastics if matrix 
mixed not 

present, 
matrix 
usually 
limonitic. 

Turquoise Copper Blue to Large Low 6.0 2.60-2.83 do. 1.63 Glass, Difficult 
aluminum green plastics if matrix 
phosphate phosphate not 

present, 
matrix 
usually 
limo-
nitic. 

Zircon Zirconium White, Small to Low to 6.0-1.5 4.0-4.8 Double 1.79-1.98 Diamond, Double 
silicate blue, or medium medium (strong) synthetics, refrac-

brown, topaz, tion, 
yellow, or aquamarine strongly 
green dichroic, 

wear on 
facet 
edges. 

1SmaJJ-... "' 5 c:arata; modillm-... "' 50 Ciliata; ~ar&e-- lhon 50 cataiJ. 

'Low-..- to $2S per cant; modium-.., to $2110 per cant; hi&h-- lhon $2110 per carat. 
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TABLE4 
SYNTHETIC GEMSTONE PRODUCTION METHODS 

Gemstone 
Production 

Company 
methods 

Ruby Flux Chatham 

Do. do. Kasban 

Do. do. Knischka 

Do. do. J.O. Crystal 
(Ramaura) 

Do. Zone melt Seiko 

Do. Melt pulling Kyocera 
(lnamon) 

Do. Verneuil Various producers 

Star ruby do. Unde 
(Div. of Union Carbide) 

Do. Melt pulling Kyocera 

Do. do. Nakazumi 

Sapphire Flux Chatham 

Do. Zone melt Seiko 

Do. Melt pulling Kyocera 

Do. Verneuil Various producers 

Star sapphire Verneuil Linde 

Emerald Flux Chatham 

Do. do. Gilson 

Do. do. Kyocera 

Do. do. Seiko 

Do. do. Lennix 

Do. do. U.S.S.R. 

Do. Hydrothermal Lechleitner 

Do. do. Regency 

Do. do. Biron 

Do. do. U.S.S.R. 

Alexsndrite Flux Creative crystals 

Do. Melt pulling Kyocera 

Do. Zone melt Seiko 

Cubic zirconia Skull melt Various producers 

GEMSTONES-1991 

Date of first 
production 

1950's 

1960's 

1980's 

1980's 

1980's 

1970's 

1900's 

1940's 

1980's 

1980's 

1970's 

1980's 

1980's 

1900's 

1940's 

1930's 

1960's 

1970's 

1980's 

1980's 

1980's 

1960's 

1980's 

1980's 

1980's 

1970's 

1980's 

1980's 

1970's 

TABLES 

VALUE OF 1991 U.S. 
GEMSTONE PRODUCTION, 

BY GEM MATERIALS 

Gem materials Value 

Agate $535,000 

Beryl 450,000 

Coral (all types) 63,000 

Gamet 251,000 

Gem feldspar 1,485,750 

Geode/nodules 769,640 

Fire agate 194,100 

Jasper 236,300 

Obsidian 18,000 

Opal 579,300 

Peridot 1,757,000 

Petrified wood 462,500 

Quartz 5,197,300 

Sapphire/ruby 3,282,000 

Topaz 126,600 

Tourmaline 629,000 

Turquoise 610,800 

Total 16,647,290 
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TABLE6 

PRICES OF U.S~ CUT DIAMONDS, BY SIZE AND QUALITY 

Carat Description, Clarity 
Price range 

Average4 
per carat' 

weight color (GIA terms) 
Jan. 1990-Jan. 1991 

July 1991 

0.25 G VS1 $1,400 -$1,400 $1,400 

.25 G VS2 1,200 -1,200 1,200 

.25 G Sll 970 -970 910 

.25 H VS1 1,200 -1,200 1,200 

.25 H VS2 1,100 -1,100 1,100 

.25 H Sll 950 -950 950 

.50 G VS1 2,700 -2,700 2,700 

.50 G VS2 2,500 -2,500 2,500 

.so G Sll 2,300 -2,300 2,300 

.so H VSI 2,600 -2,600 2,600 

.so H VS2 2,400 -2,400 2,400 

.50 H Sll 2,100 -2,100 2,100 

.15 G VS1 3,500 -3,500 3,500 

.15 G VS2 3,200 -3,200 3,200 

.15 G Sll 2,800 -2,800 2,800 

.15 H VS1 3,000 -3,000 3,000 

.15 H VS2 2,700 -2,700 2,700 

.15 H Sll 2,500 -2,500 2,500 

1.00 G VS1 4,600 -4,600 4,600 

1.00 G VS2 4,100 -4,100 4,100 

1.00 G Sll 3,500 -3,500 3,500 

1.00 H VSI 4,100 -4,100 4,100 

1.00 H VS2 3,600 -3,600 3,600 

1.00 H Sll 3,200 -3,200 3,200 
'Gc:molcJciaol Jaotih* of America (GIA) color podoo: D-oolorlooa; E-....., white; G-H-1-tracca of color. 
'Cioriry: IF-no blo:miabco; VVS1-wty, wty •li&lldY lachdocl; VS-wty oli&hllY lacludod; VS2-wty oli&hllY lacludod, but DOt vlalblo; 

su ..... li&lldY lacludcd. 
'.Jewclor"a Cimllar-Keyorom, V. 163, No. 3, Fob. 1991. 
'.Jewclor"a C"m:ular-~, V. 162, No. 9, Sept. 1991. 

TABLE7 
PRICES OF U.S. CUT COLORED GEMSTONES, BY SIZE1 

Price range 
Average price per 

Carat carat2 

Gemstone weight 
per carat 
in 199J2 Oct. Oct. 

1990 1991 

Amethyst $6 -$18 $13.00 $13.00 

Aquamarine 100 -250 115.00 115.00 

Emerald 1,900 -3,500 2,750.00 2,750.00 

Gamet, tsavorite 500 -800 750.00 150.00 

Ruby 3,000 -4,000 3,500.00 3 '900 . 00 

Sapphire 800 -2,000 l, 400 . 00 1, 400 . 00 

Tanzanite 250 -350 262.50 210.00 

Topaz 6 -12 9.00 9.00 

Tourmsline, red 60 -125 92.50 92.50 

'F""' qualily. 
2.Jewcloro" C"~. V. 162, No. 12, Oct. 1991, p. 119. Tbcoc fiJu- 1q>1aon1 a aampliug of DOl pri"'" !hat wbolooale oolonxl 
ol<lllc cloalora in various U.S. cirioo d!arJIICd tboir c:ub cuotc:mcn durins the IDOIIIh for fiDc-qualily sl<lllco. 
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TABLES 

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND), BY COUNTRY 

1990'" 1991 
Country Quantity Value• Quantity Value• 

(carats) (millions) (carats) (millions) 

Exports and reexports: 

Belgium 305,621 $274.0 787,290 $341.7 

Canada 81,072 40.8 303,492 32.0 

France 9,280 14.7 8,746 23.7 

Hong Kong 163,591 316.5 118,966 267.6 

Israel 254,240 222.3 260,924 238.3 

Japan 110,024 283.6 107,285 195.5 

Singapore 4,766 20.2 19,550 27.5 

Switzerland 82,937 131.6 43,456 143.3 

Thailand 53,327 45.5 35,019 39.3 

United Kingdom 83,358 47.2 12,682 37.6 

Other 67,204 36.2 142,173 36.1 

Totsl 1,215,420 1,432.6 1,839,583 21,382.7 
'hvioecl. 
'Cuol<mo valu&>. 
'Dala clo DOt add to IDial ......... """"'- ol iDdopoalloal IOIIIIIiDc-

S..U..: ....... cllbt> ee-.. 
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TABLE9 

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 

1990 1991 
Kind, range, and 

Quantity Value1 Quantity Value1 
country of origin 

(carat) (millions) (carat) (millions) 

Rough or uncut, natural:2 

Belgium 104,544 $26.1 455,621 $40.7 

Brazil 10,547 1.2 106,396 9.8 

Israel 11,769 5.4 17,097 10.3 

Netherlands 5,552 12.1 18,334 9.2 

South Africa, Republic of 458 •.3 13,787 7.6 

Switzerland 1,653 3.6 64,717 18.9 

United Kingdom 300,579 287.1 625,965 249.5 

Venezuela '8,423 .5 20,580 .3 

Other '779,530 234.4 460,339 181.1 

Total 1,223,055 •570.7 1,782,836 527.4 

Cut but unset, not more than 0.5 carat: 

Belgium 769,047 326.9 789,422 280.1 

Brazil 17,168 6.1 41,626 17.6 

Canada 7,232 1.0 4,419 1.2 

Hong Kong 176,077 45.4 132,735 29.0 

India 2,946,261 768.8 3,373,905 825.4 

Israel 471,820 224.0 727,175 351.9 

Netherlands 4,363 2.4 5,612 1.7 

South Africa, Republic of 8,326 1.5 16,517 10.0 

Switzerland 12,894 4.7 21,237 6.2 

United Kingdom 5,593 1.9 1,424 .7 

Other 80,997 39.8 86,601 20.9 

Total 4,499,778 1,428.5 5,200,673 1,550.7 

Cut but unset, more than 0.5 carat: 

Belgium 516,109 651.1 592,530 793.9 

Hong Kong 15,811 32.8 14,196 34.5 

India 181,619 113.0 41,316 33.8 

Israel 983,684 942.0 783,799 834.4 

Netherlands 10,844 24.9 4,491 13.8 

South Africa, Republic of 5,792 11.5 5,291 12.2 

Switzerland 14,484 70.3 23,766 115.2 

United Kingdom 28,288 52.6 9,018 34.8 

Other 48,550 51.1 23,553 41.3 

Tots! 1,805,181 1,955.9 1,497,960 1,913.9 
'Rcvioed. 
'C..I<lmo valuo. 
'IDchdea """"' aatwal advmoocl diamcmd. 

Sourao: Bureau of lbo Ceaouo. 
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TABLE 10 

U.S. IMPORTS FOR CONSUMPI'ION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 

1990 1991 
Kind and country Quantity Value' Quantity Value' 

(carats) (millions) (carats) (millions) 

Emerald: 

Belgium 21,217 $1.1 10,782 $1.6 

Brazil 1,189,248 6.3 1,554,717 6.7 

Colombia 382,051 58.2 212,818 Sl.S 

France 10,202 2.5 7,456 3.0 

Germany, Federal Republic of 44,811 2.1 19,828 2.2 

Hong Kong 156,111 13.2 114,521 13.4 

India 1,317,886 24.7 1,298,384 22.7 

Israel 93,973 20.6 134,178 21.3 

Japan 2,769 .2 2,946 .7 

South Africa, Republic of 52 (2) 206 0.3 

Switzerland 144,394 18.9 66,283 23.3 

Taiwan 4,533 .2 414 .1 
Thailand 291,458 7.4 483,037 12.6 

United Kingdom 9,722 2.6 8,755 .9 

Other 51,962 '4.3 24,980 S.l 

Total' 3,720,389 162.4 3,939,305 16S.S 

Ruby: 

Belgium 4,250 .4 8,127 1.3 

Brazil 1,562 .1 11,517 .s 
Colombia 346 .1 145 {_2) 
France 3,340 2.2 4,686 .9 

Germany, Federal Republic of 11,580 .8 15,438 1.6 

Hong Kong 49,175 5.3 38,030 4.4 

India 313,583 2.3 455,938 1.9 

Israel 12,857 1.1 10,736 .8 

Japan 13 (2) 647 .1 

Switzerland 190,056 26.6 72,979 16.5 

Thailand 1,323,506 46.6 1,715,511 37.3 

United Kingdom 66,831 6.5 12,089 3.2 

Other 42,991 '6.3 32,128 2.4 

Total' 2,020,090 98.4 2,377,971 70.9 

Sapphire: 

Australia 3,013 .2 3,963 .3 

Austria 202 (2) 603 {_2) 

Belgium 14,131 .s 5,044 1.3 

Brazil 2,827 .1 7,932 .4 

Canada 2,126 .2 8,109 .4 

Colombia 1,328 (2) 111 {_2) 

France 2,409 1.9 4,695 1.3 
Germany, Federal Republic of 44,834 .9 21,882 .8 

Hong Kong 83,519 3.9 141,486 6.2 

India 101,510 .8 59,588 .6 

Israel 26,140 1.S 10,723 .8 

Japan 7,666 .1 6,536 .5 

Korea, Republic of 204 (2) 1,980 (2) 
s.o r- at ca1 or lablo. 

GEMSTONES-1991 643 



TABLE 10-Continued 

U.S. IMPORTS FOR CONSUMYI'ION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 

Kind and country 

Sapphire-Continued: 

Singapore 

Thailand 

United Kingdom 

Other 

Totsl5 

Other: 

Rough, uncut: 

Australia 

Brazil 

Colombia 

Hong Kong 

Nigeria 

Pakistsn 

South Africa, Republic of 

Switzerland 

United Kingdom 

Zambia 

Other 

Tots! 

Cut, set and unset: 

Australia 

Brazil 

Canada 

China 

Germany, Federal Republic of 

Hong Kong 

India 

Japan 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total5 

'levloocl. NA Net IIVIIilablc. 
'CIIol<mo wluo. 
'Loot !bon l/10 IIIIi!. 

>nota may DOt lllcl to totaJo """""' Joecu.e of illdopcadod IOillllliDc· 

644 

Quantity 
(carats) 

4,931 

3,248,891 

11,135 

44,113 

3,796,764 

NA 

NA 

NA 

NA 

1990 

Value' 
(millions) 

$0.6 

51.2 

1.8 

·I.6 

81.9 

1.7 

•41.5 

2.4 

'2.0 

.1 

.4 

.4 

3.5 

.4 
•1.3 

•!5.9 

•67.9 

6.1 

'8.6 
•.4 

•1.4 

•19.5 

•17.6 

•5.6 
•1o.o 

1.7 

'3.1 
•40.9 

2.1 

•19.8 

•136.8 

Quantity 
(carats) 

833 

3,122,987 

15,895 

14,062 

3,501,548 

NA 

NA 

NA 

NA 

1991 

Value' 
(millions) 

$0.4 

46.1 

1.4 

.9 

""8"1:5 

1.1 

35.2 

1.4 

2.0 

.2 

.7 

.6 

1.0 

1.2 

.8 

11.8 

56.0 

3.2 

9.3 

.2 

.8 

15.2 

16.4 

7.4 

9.3 

1.1 

2.8 

72.3 

2.1 

14.4 

154.7 
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TABLE 11 
VALUE OF U.S. IMPORTS OF 
SYNTHETIC AND IMITATION 
GE~ONES,INCLUDING 

PEARLS, BY COUNTRY 

(Million dollari) 

Country 1990 1991 

Synthetic, cut but uauet: 

Auatria 3.6 3.4 

France .8 1.9 

Germany, Federal Republic of 9.6 8.7 

Japan .6 .7 

Korea, Republic of 5.5 4.9 

Switzerland 3.1 2.8 

Thailand 7.0 16.0 

Other 2.4 4.4 

Total 32.6 42.8 

Imitation: 

Auatria '53.9 58.7 

Czechoslovakia 1.9 4.1 

Germany, Federal Republic of 1.6 1.8 

Japan "2.0 1.5 

Other •5.o 3.0 

Total '64.4 69.1 
'ltevloocl. 
•a.- voluD. 

Sounlo: ......... af lbo ea.... 
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TABLE 12 
U.S. IMPORTS FOR CONSUMPfiON OF GEMSTONES 

(Thousand carats and thousand dollars) 

1990 1991 
Stones 

Value• Value• Quantity Quantity 

Diamonds: 

Rough or uncut 1,223 510,150 1,783 527,424 

Cut but unset 6,305 3,384,472 6,699 3,464,599 

Emeralds: Cut but uauet 3,720 162,375 3,939 165,508 

Coral and similar materials, unworked 2,792 1,504 2,556 6,746 

Rubies and sapphires: Cut but unset 5,817 180,375 5,880 152,475 

Pearls: 

Natural NA 3,734 NA 4,525 

Cultured NA 19,097 NA 16,753 

Imitation NA 3,814 NA 2,459 

Other precious and semiprecious stones: 

Rough, uncut NA •55,436 NA 43,825 

Cut, set and uauet NA '113,949 NA 133,376 

Other NA '6,727 NA 5,404 

Synthetic: 

Cut but uauet 113,367 32,649 148,173 42,820 

Other NA 1,911 NA 2,094 

Imitation gemstone NA 60,594 NA 66,649 

Total2 XX '4,603,388 XX 4,634,656 
'Reviled. ,.A Not available. XX Not applicable. 
1Cuotcomvaluo. 

"Data may DOt odd to totala abawn bccalMC of iDdcpcDdenl raundill& 

Sounlo: B-.. of lbo c-... 
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Country 

Angola" 

Australia 

Botswana 

Brazil 

Central African Republic 

China• 

C&e d'lvoire• 5 

Czechoslovakia• 

France• 

Ghana' 

Greece• 

Guinea' 

Guyana 

India 

Indonesia• 

Ireland• 

Japan• 

Liberia 

Namibia 

Romania• 

Sierra Leone5 

South Africa, Republic of: 

FmschMine 

Premier Mine 

Other De Beers' 
propertie17 

Other 

Total 

Swaziland 

Sweden• 

Tanzania 

U.S.S.R.• 

United States 

Venezuela 

Yugoslavia• 

Zaire 

Total 

646 

TABLE13 
DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRYl 

Genr 

180 
13,650 

9,368 
300 

304 

200 

15 

65 

163 

2 
16 

7 

112 

971 

ISO 

1,455 

772 

1,427 

409 

4,063 

48 

"87 

7,400 

38 

1987 

Natural 
indus
trial 

10 
16,683 

3,840 

200 

108 

800 

6 

400 

12 

s 
3 

22 

183 
so 

75 

2,701 

1,713 

Total 

190 
30,333 

13,208 

500 

412 

1,000 

21 

465 

175 

"7 

19 

29 

"295 

1,021 

225 

4,156 

2,485 

546 1,973 

30 439 

4,990 9,053 

32 "80 

'37 •124 

7,400 14,800 

68 106 

3,885 15,540 19,425 

•41,024 ·so,464 '91,488 

(Thousand carats) 

Natural 
Gem2 indus-

trial 

950 so 
17,413 17,413 

10,660 4,569 

353 180 

284 59 

200 800 

8 3 

78 

136 

11 

7 

67 
•390 

12 

1,372 

696 

•181 

10 

3 

3 

22 

100 
•48 

6 

2,548 

1,543 

1988 

Total 

1,000 

34,826 

15,229 

533 

343 

1,000 

11 

'259 

146 

4 

4 
29 

167 

938 

18 

3,920 

2,239 

1,388 

361 

3,817 

44 

531 1,919 

•60 

7,500 

54 

65 426 

4,687 8,504 

29 73 

'26 "86 

7,500 15,000 

74 128 

2,724 15,439 18,163 

•45,269 •s1,202 '96,471 

Synthe
tic 

15,000 

5,000 

4,000 

1,000 

60,000 

25,000 

5,000 

·ss,ooo 

25,000 

41,500 

w 

Genr 

1,165 
17,540 

10,676 

350 

334 

200 

9 

•86 

138 

3 

3 

7 

62 

910 

90 

1,613 

689 

1,360 

348 

4,010 

33 

•s3 

7,500 

70 

1989 
Natural 
indus
trial 

80 
17,540 

4,576 

ISO 
81 

800 

3 

'201 

10 

s 
12 

25 

93 

17 

39 

2,997 

1,526 

520 

63 

5,106 

22 

'23 

7,500 

185 

Total 

1,245 
35,080 

15,252 

500 

415 

1,000 

12 

'287 

148 

8 

15 
32 

ISS 
927 

129 

4,610 

2,215 

1,880 

411 

9,116 

55 

76 

15,000 

255 

Synthe
tic 

15,000 

5,000 

4,000 

1,000 

"60,000 

25,000 

4,500 

60,000 

25,000 

41,500 
w 

5,000 5,000 

2,663 15,092 17,755 

241,soo •45,902 •s1,s6o '97,462 246,000 

GEMSTONES-1991 



TABLE 13-Continued 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRyt 

('Thousand carats) 

1990 1991" 

Country Natural 
Synthe-

Natural 
Genr indus- Total Gem2 indus- Total 

Synthe-

trial 
tic 

trial tic 

Angola• '1,215 '85 '1,300 1,215 85 1,300 

Australia 17,331 17,331 34,662 17,978 17,978 '35,956 

Botswana 12,146 5,206 17,352 12,000 6,000 18,000 

Brazil "600 '900 '1,500 600 900 1,500 

Central African Republic '303 '78 '381 300 70 370 

China• 200 800 1,000 15,000 200 800 1,000 15,000 

Cote d'Ivoirc• 5 9 3 12 11 4 15 

Czechoslovakia• 5,000 5,000 

France• 4,000 4,000 

Ghana' '191 '446 '637 210 490 700 

Greece• 1,000 1,000 

Guinea' 130 5 "135 85 6 491 

Guyana 3 5 8 3 5 8 

India 3 12 ·1s 3 12 15 

Indonesia• 7 23 '30 8 24 32 

Ireland• 60,000 60,000 

Japan• 25,000 30,000 

Liberia 40 60 •too 40 60 100 

Namibia '145 '16 '761 1,170 24 '1,194 

Romania• 4,500 4,500 

Sierra Leone5 '66 '12 '78 175 68 '243 

South Africa, Republic of: 

FinachMine 1,462 2,716 4,178 1,500 2,500 4,000 

Premier Mine 724 1,604 2,328 700 1,500 2,200 

Other De Been' 
properties' 1,240 474 1,714 1,200 500 1,700 

Other 400 '88 '488 400 112 512 

Total 3,826 '4,882 '8,708 "60,000 3,800 '4,612 '8,412 60,000 

Swaziland '25 '17 '42 18 12 30 

Sweden• 25,000 25,000 

Tanzania '59 '26 '85 56 24 80 

U.S.S.R.• 7,500 7,500 15,000 41,000 7,500 7,500 15,000 60,000 

United States w 90,000 

Venezuela 88 245 333 90 250 340 

Yugoslavia• 5,000 5,000 

Zaire '2,914 '16,513 '19,427 3,000 17,000 20,000 

Total '47,401 '54,165 '101,566 245,500 48,462 55,924 104,386 359,500 

"EooDaotocc. 'ltmoocl. w WitbhDid to -- clioclooiu& """'''"''Y propriowy clata. 
'Tablo iachdoo clata awilobiiO tbtouah May 19, 1992. Tdll cliomoad cUpul (&em phil iDdustrial) for eodl CClUIIIJy ..-Jiy ia rcp>rt<xl, except wbono iDii""'""' by a fooluolc to bo CIIDaalod. In CC1111Jut, tbo 
c1o1ai1oc1 _,ate productioa c1ata for- cliomoad m:1 iaduotrial cliomoad uc U.S. BW"CaU o( Mineo eotimatea except for A1»tralia (1987), Brazil (1987·90), m:l e-ra! AfricoD R.epmlic (1987·90), for wbicb 

- ~ &M dolaiJa m &rD aa -n aa I<Jiala. Tbo catimolod diatn"bulim of 101a1 OUIJ'UI botweon - ml iDdustrial cliomoad ia ~ ml for mc»t COUIIIrioo, lo buod m tbo boot avalloblo c1ata 
II tima of publicllim. 
'IDcludoe ,_..;pn ml ...... _ <plitioo. 

'ladulloo all ~ cliomoad productim. 
'llcpxlod fi&ln. 
'F"JCII'I'O ,_ eetimlleo buod miOpOIIod oocpo11a ml do DOl iacludo IIIIIJ&&Iod diamoada • 

.... """'" do DOl iacludo IIIIIJ&&Iod am...! productim. 
'Oibor Do llccn' Group cUpul from tbo R.epm1ic o( Soulb Africa iacludoo Kimberley Pool, Koffief0111ein Mine, N...._w.i minoa, m:l Veactia minoa. 
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FIGURE 1 

PRINCIPAL FORMS OF CRYYfOCRYSTALLINE AND CRYSTALLINE GEMSTONE CUTS 

PRINCIPAL FORMS OF CRYPTOCRYSTALLINE 
GEM-STONE CUTS 
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PRINCIPAL FORMS OF CRYSTALLINE GEM-STONE CUTS 
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G 

Common brilliant cuts 

Brilliant 
Split 
Half 
Lisbon 
Twentieth century 
Multifacet 

Facets 

Facets 
58 
42 
16 
74 
80 to 88 
Up to 104 

Names Number 
T Table 1 
S Star 8 
B Bezel 4 
TC Top corner 4 
TH Top half 16 
BH Bottom half 16 
BC Bottom corner 4 
P Pavilion 4 
C Culet 1 

Total 58 
G Girdle 

BEADS 
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GEMSTONES 
By Gordon T. Austin 

Mr. Austin, a physical scientist with more than 30 years of industry and Government expe~en~, has been the gemston~ 
commodity specialist since 1986. Ms. Kelly Dorney of the Branch of Data Collection and Coordmation prepared the domesbc 
production survey data. 

Webster's dictionary defines a gem "as 
any jewel, whether stone, pearl or the 
like, having value and beauty that are 
intrinsic and not derived from its setting; 
a precious or, sometimes, a semiprecious 
stone cut and polished for ornament. A 
stone of value because it is carved or 
engraved, as a cameo or intaglio." 
Additionally, the dictionary states that 
gemstone .or gem material is a stone or 
material from which a gem may be cut. 
In less formal or common terms a gem, 
gemstone, or gem material may be 
described as specimens of minerals or 
organic materials used for personal 
adornment, display, or to manufacture 
objects of art because they possess 
beauty, rarity, and durability. 

In 1992, the value of natural 
gemstones from deposits in the United 
States was $66.2 million, a decrease of 
22% compared with that of 1991. 
Production of gemstones included faceting 
rough, lapidary rough, carving material, 
specimen material, natural and cultured 
freshwater pearls, mother of pearl, fossil 
ivory, amber, and coral. 

Synthetic gemstones are grown in the 
laboratory but have essentially the same 
appearance and optical, physical, and 
chemical properties as the natural 
material that they represent. Synthetic 
gemstones produced in the United States 
include alexandrite, coral, diamond, 
emerald, garnet, lapis lazuli, quartz, 
ruby, sapphire, spinel, and turquoise. 
Simulants are laboratory grown gem 
materials that have an appearance similar 
to that of a natural gem material but have 
different optical, physical, and chemical 
properties. The gemstone simulants 
produced in the United States include 
coral, cubic zirconia, lapis lazuli, 
malachite, and turquoise. Additionally, 
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certain colors of synthetic sapphire and 
spinel, used to represent other gem 
stones, would be classed as simulants. 
Colored and colorless varieties of cubic 
zirconia are the major simulants 
produced. In 1992, the reported 
combined production value of U.S. 
synthetic and simulant materials was 
$18.9 million, about a 6% increase from 
that of 1991. 

Wholesale and retail outlets, gem and 
mineral shops, gem and mineral shows 
dealers, cutting factories, and jewelry 
manufacturers were the major purchasers 
of domestic gem materials. 

DOMESTIC DATA COVERAGE 

The U.S. Bureau of Mines estimates 
U.S. production from the "Natural and 
Synthetic Gem Material Survey," a 
voluntary survey of U.S. operations, and 
from Bureau estimates ·of unreported 
production. Of the 380 operations 
surveyed, 94% responded, accounting for 
about 96% of the total production, 93% 
of the natural production, and 99% of the 
synthetic and simulant production. 

The number of operations surveyed in 
1992 was essentially the same as the 
number surveyed in 1991. The response 
rate was slightly better. The Bureau 
estimated the production by 
nonresponding operations, by professional 
collectors, and by amateur or hobbyist 
collectors. The basis for these estimates 
were information from published data, 
conversations with gem and mineral 
dealers, analyses of gem and mineral 
shows and sales statistics, and from 
information informally supplied by 
collectors. 

BACKGROUND 

The history of production and 
preparation of gemstones begins with the 
wearing of items for personal adornment 
in prehistoric times; this preceded even 
the wearing of clothes. Amber was 
mined in the Baltic countries for use as a 
gem material before 25000 B.C. Later, 
the Phoenicians in their writings 
described their trade routes to the Baltic 
for amber and to areas in Asia and Africa 
for other gemstones. The voyages of 
Columbus brought increased interest in 
gemstone deposits, especially emerald, in 
South America. The discovery of 
diamond in Africa in 1859 focused major 
interest on Africa. · More recently, the 
discovery of diamond in Western 
Australia in 1967 resulted in the 
development of the largest known 
diamond deposit in the world. 

Commercial mining of gemstones is 
extensive in the United States but not as 
large-scale operations. More than 60 
different gemstones have been produced 
commercially from relatively small 
domestic sources. In many instances, 
production rests in the hands of the 
numerous hobbyists and members of 
mineralogical and lapidary clubs. The 
Crater of Diamonds State Park near 
Murfreesboro, AR, is open to the public 
on a daily-fee basis, as are many other 
gemstone deposits throughout the United 
States. Many gem-quality stones are 
found at these locations each year. 

Definitions, Grades, and Specifications 

Select rocks, certain varieties of 
mineral specimens, and some organic 
materials, such as pearl, amber, jet, and 
coral, are included in gemstones data. 
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Customarily, diamond, ruby, sapphire, 
and emerald are considered the major 
gems. 

The most important qualities of 
gemstones are beauty, durability, 
uniqueness, and rarity. Beauty, indicated 
as splendor, purity, or attractiveness, is 
judged mainly according to the taste of 
the beholder and includes such 
appearances as luster, transparency, 
brilliance, and color. Luster of a mineral 
or stone is independent of color and is the 
surface appearance in reflected light. 
Apart from materials that have a metallic 
luster, the chief contributors to luster are 
transparency and refractive index. In cut 
gems, the perfection of the polish 
enhances the luster. Visible 
imperfections impair the luster of 
transparent stones. However, defects, 
described as "jardens" or "inclusions," 
may enhance the beauty and value of 
natural rubies, emeralds, and other 
gemstones. In some cases these 
inclusions may be used to identify the 
country and even the mine from which 
the stone was recovered. Durability is 
measured by the resistance of a stone to 
abrasion, pitting, chipping, or splitting. 
Resistance to abrasion is correlated with 
relative hardness, but intrinsic brittleness 
and toughness indicate resistance to wear 
in other aspects. Rarity is an essential 
qualification and is more important for 
some stones in determining their value 
than their physical characteristics. 

Of the approximate 2, 700 mineral 
species, only about 100 possess all of the 
attributes required of a gem. Collectors 
of gems may not require that a gem be 
durable because the storie is destined for 
display and is not to be worn. Therefore, 
the number of species of gemstones may 
be greater than the 100 that meet all of 
the requirements. Silicates furnish the 
greatest number, including such minerals 
as beryl, topaz, tourmaline, and feldspar. 
Oxides such as corundum (ruby and 
sapphire) and quartz (amethyst, agate, 
etc.) comprise the second largest group. 
Sulfides, carbonates, and sulfates are of 
small importance; the phosphates yield 
primarily turquoise and variscite. An 
exception is pearl, essentially calcium 
carbonate, which is ranked high as a 
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gem. Diamond, the. best known gem, is 
an isometric crystalline form of the 
element carbon. 

Gemstones are classified the same as 
minerals; that is, into group, species, and 
variety. Group refers to two or more 
gem materials that are similar in crystal 
structure and physical properties but have 
different chemical properties. Each 
individual member of the group is called 
a species. Varieties of species have 
similar crystal structure and chemical 
characteristics but differ in color. An 
example of this would be the hessonite 
variety of the grossular species of the 
garnet group. 

Products for Trade and Industry 

Cutting and polishing of gems from 
gemstones are done to obtain the most 
effective display of the material. No 
significant change is made in the 
fundamental properties, and the 
preparation is intended to enhance the 
desirable characteristics that are present 
initially. Gemstones are cut into gems in 
three main styles: faceted, cabochons, 
and baroque. 

Facet cutting usually is employed on 
transparent gemstones to increase 
brilliancy and appearance. It generally is 
confined to the harder materials. Softer 
materials may be faceted, but extreme 
care must be exercised in cutting and 
polishing the stones and in their use in 
jewelry. Often the softer gems are used 
only for display and not for making 
jewelry. The "round brilliant" cut, most 
commonly used in faceting, has 58 facets, 
33 above the circle "girdle" and 25 below 
it, arranged in eightfold symmetry. The 
"round brilliant" and some other common 
cuts are illustrated in figure 1. (See 
figure 1.) 

Cabochons are cut in four operations: 
sawing, grinding, sanding, and polishing. 
Sawing, the initial step in cutting, is 
customarily done with a diamond saw. to 
obtain a slab or slice of the desired size 
and thickness from the rough gemstone. 
The cabochon outline is scribed onto a 
flat surface, most often using a template 
for making a standard size for jewelry 
mountings. Rough grinding of the stone 

may be by metal-bond diamond, 
electroplated diamond, silicon carbide, or 
aluminum oxide wheels or coated 
abrasive disks. In grinding, the hardness 
of the gemstone determines the grit and 
hardness of the abrasive used. Multiple 
grinding steps starting with 80- to 100-
mesh (grit) through 600-mesh abrasives 
are normally used. The scratches left by 
grinding are removed by progressively 
finer grinding and sanding. Disk or belt 
sanders use abrasives bonded to cloth, 
waterproof reinforced paper abrasives, or 
cloth charged with abrasive pastes. The 
final polish is obtained by using hard felt, 
wood, or leather laps, with various 
polishing agents such as fine diamond 
compound, tin oxide, tripoli, chromium 
oxide, cerium oxide, alumina, or rouge. 

Polished irregular shapes are called 
baroque gems. An inexpensive method 
of polishing baroque gems is to tumble 
them in rubber-lined drums, using a 
grinding and polishing medium. with or 
without water. 

Industry Structure 

The world market for rough diamonds 
is controlled to a high degree by De 
Beers Centenary AG's marketing arm, 
the Central Sales Organization (CSO). It 
is by far the most controlled of the 
world's commodity markets. An 
estimated 80% of gem and natural 
industrial diamond is marketed by the 
CSO. The marketing is done through 
the CSO by the Diamond Trading Co. 
Ltd. and Industrial Distributors Ltd. The 
CSO sells uncut gem diamonds on behalf 
of De Beers and most other major 
producers at sights (approved bidder 
viewings) in London, England, and 
Lucerne, Switzerland. There are 10 such 
sights each year. 

Diamonds reach the CSO sights 
through three channels-De Beers owned 
and operated mines, contract sales by 
mine owner and operators, and open
market competitive sales. 

The distribution of rough diamonds in 
the Republic of South Africa is 
determined by the South Africa Diamond 
Board. A new agreement was reached 
between De Beers Consolidated Mines 
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Ltd., its customer, and the Government 
of South Africa on the method of 
domestic rough diamond distribution. In 
the past, all categories of rough diamonds 
that could be processed economically in 
South Africa must first be offered to local 
manufacturers. Rough could be exported 
duty free only if it had first been offered 
to the local market, otherwise a 15% duty 
is charged. Now, all rough will be 
shipped to London and mixed with 
diamonds from the other producers. 
Rough for South African cutters is then 
drawn from the world rough supply. 

The CSO has been extremely 
successful at maintaining the rough 
diamond market for more than 50 years. 
In modem times there has never been a 
decrease in CSO's price of rough 
diamonds. Table 1 illustrates the timing 
and the amounts of the average CSO 
price increases for rough gem diamonds 
from 1949 until the present, while table 2 
indicates the value of CSO's annual sales 
for the past 10 years. The compounded 
effect over 44 years of these increases is 
a price increase of about 1, 800%. Thus, 
a piece of rough that sold for $100 in 
August 1949 would sell for about $1,800 
in April 1991. (See tables 1 and 2.) 

For more than 30 years, the major 
diamond cutting and polishing centers of 
the world were in Belgium and Israel, 
with a certain amount of the larger stones 
being cut in the United States. In the 
early 1980's, the development of a large 
cottage industry in India-today there is 
estimated to be more than 500,000 
cutters-made a major impact on world 
diamond trade. India consumes most of 
the world's small-gem, cheap-gem, and 
near-gem rough material in the 
manufacture of small stones, which 
resulted in annual cut-stone exports worth 
billions of dollars. These small stones 
averaged less than one-fifth of a carat 
(0.20 carat). The availability of small 
inexpensive stones resulted in substantial 
changes in the design of jewelry. The 
utilization of small cut diamond stones 
(usually 0.07 to 0.14 carats each, called 
melee) to create a pave effect (set close 
together to conceal the metal base) is but 
one example. 

It is estimated that the Russian's 

GEMSTONE-1992 

diamond cutting industry employs about 
16,000 workers. The eight Krystall 
factories at Moscow, Smolensk, Kiev, 
Bamaul, Vinnitsa, Yerevan, Kusa, and 
Gomel employ fewer than 8,000, with the 
Moscow plant having about 900 workers. 
The workers at the various factories may 
be paid by different methods. 

The workers at the Moscow plant are 
paid by the piece according to its size and 
difficulty of the cut. At Kiev, those 
workers whose work is not subject to 
inspection receive a 50% higher salary. 
Some of the Krystall factories have an 
incentive program for workers producing 
stones of 0.3 carats and larger. The 
incentive is a bonus of 5% of the added 
value that is paid to each 20-worker team 
and is shared by the team. 

Annual cut diamond production is a 
function of the number of workers in the 
industry and their productivity. If it is 
assumed that the industry has a 
production rate of 20 carats of finished 
goods per month per worker and that 
polished yields are less than 40% , then 
the industry's consumption of rough and 
yield of finished goods can be estimated. 
It is estimated that during a year, the 
Russian diamond cutting industry 
processes about 3.8 million carats of 
rough that yields about 1.6 million carats 
of polished goods. The polished goods 
would be worth between $500 million and 
$550 million on the world market. 

During 1991, Leo and Schachter & 
Co. opened the United States' newest, 
largest, and most modem diamond 
polishing factory in New York. The 
factory is fully computerized to track 
every diamond from rough to finished 
stone. The computer predicts the cash 
return from each piece of rough based on 
estimates of the rough's color, clarity, 
yield, and make; estimates are reported to 
be within 2% of actuals. The factory 
employs 40 polishers. 

Cutting and polishing of colored, 
synthetic, and simulant gemstones is 
centered in, listed according to 
importance, Thailand, India, Hong Kong, 
Republic of Korea, China, and Brazil, 
where cheap labor and favorable export 
laws ensure the lowest total costs for 
finished gems. 

Geology-Resources 

Gemstones are found in a large variety 
of igneous, metamorphic, and 
sedimentary deposits, usually as a small 
fraction of the total deposit. The origins 
are as varied as the deposits. Gemstones 
form primarily by precipitation from 
watery solutions; by crystallization from 
molten rock, and by metamorphic 
processes. Approximately one-third of 
gemstones is composed of silicate 
minerals, about one-fifth of alumina
silicates, and almost one-seventh of 
oxides. The remaining compositional 
groups include the sulfides, phosphates, 
borosilicates, carbonates, and, in the 
single case of diamond, an element. The 
composition of selected gem materials is 
included as one of the items in table 3. 
(See table 3.) 

There are no large resources of major 
gem materials defined in the United 
States. Emerald ·deposits are known in 
North Carolina, as are ruby and sapphire. 
Historically, sapphires have been mined 
in Montana, and significant commercial 
mining once again is underway. 
Numerous other domestic deposits of 
gemstones are known and have been 
mined for many years. However, no 
systematic evaluations of the magnitude 
of these deposits have been made, and no 
positive statements can be made about 
their reserve or the size of the resource. 

Occasional fmds of diamond have been 
made, but no great diamond pipes or 
alluvial deposits similar to those of Africa 
have been reported. Several companies 
are involved in diamond exploration in 
the Colorado-Wyoming State line area, in 
Michigan, Minnesota, Wisconsin, and 
Arkansas. Diamond-bearing kimberlites 
have been located and bulk samples have 
been processed for diamond recovery. 
Results have not been made public. 

World resources of gemstones are 
nearly all unevaluated. However, world 
gem diamond reserves are estimated to be 
about 300 million carats, including near
gem and cheap-gem qualities. Nearly all 
of the reserves are in, listed in order of 
size, Australia, Africa, and Russia 
(Siberia). The estimates for diamond 
reserves are of limited value because data 
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needed for reliable estimates are not 
available from the producers. Reserve 
data on other gemstones are even less 
available than for diamond. 

Technology 

Synthetic Gems.-Synthetic gemstone 
production uses many different methods, 
but they can be grouped into one of three 
types of processes: melt growth, solution 
growth, or extremely high-temperature, 
high-pressure growth. 

The year 1902 saw the first production 
of synthetic ruby using the Verneuil 
flame-fusion process. Later, sapphire, 
spinel, rutile, and strontium titanate were 
grown with this technique. In this 
process, a single crystal, called a boule, 
forms in the flame of a simple, 
downward-impinging oxygen-hydrogen 
blowtorch. Pure oxides of aluminum (in 
the cases of ruby, sapphire, and spinel) 
or titanium (rutile and strontium titanate) 
are poured into the top of a small furnace 
and melted. Other oxides are added as 
needed for process control and to obtain 
the specific color desired. The melted 
material solidifies as a boule on a rotating 
fire-clay peg as the peg is slowly 
withdrawn. 

A boule has a very characteristic 
shape, with a rounded end, a long, 
cylindrical body, and a tapering end. It 
is usually about 13 to 25 millimeters in 
diameter, 50 to 100 millimeters long, and 
weighs 75 to 250 carats (a carat is 200 
milligrams). Under controlled 
conditions, a boule about 5 millimeters in 
diameter and more than 890 millimeters 
long can be produced for the 
manufacturing of jewel bearings. 

Another melt technique is the 
Bridgman-Stockbarge solidification 
method, named for an American, P. W. 
Bridgman, and a German, D.C. 
Stockbarge, who, aided by three 
Russians, J. Obreimov, G. Tammann, 
and L. Shubnikov, discovered and 
perfected the process between 1924 and 
1936. Currently, the method is used 
primarily for growing nongem halide, 
sulfide, and various metallic oxide 
crystals, one of the metallic oxides being 
aluminum oxide or sapphire. 
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The Bridgman-Stockbarge process uses 
a specially shaped crucible, which is a 
cylindrical tube open at one end and 
capped at the other by a small, pointed 
cone. The crucible is filled with the 
powdered chemicals necessary to grow a 
specific crystal and is lowered slowly 
through a furnace. The small, pointed 
end of the cone cools first because it is 
the first part of the crucible that moves 
from the hottest part of the furnace into 
cooler regions and it is the first part to 
emerge from the furnace. As the crucible 
cools, the molten materials solidify, 
hopefully in the structure of a single 
crystal, in the point of the crucible. The 
crystal then acts as a seed around which 
the remainder of the molten material 
solidifies until the entire melt has frozen, 
filling the container with a single crystal. 

This process is simple, and crystals of 
various sizes can be grown. The crystals 
are typically about 51 millimeters in 
diameter and 15 millimeters in length, but 
large ones exceeding 890 millimeters 
diameter and weighing more than 1 
metric ton have been grown. The 
crystals have the same shape as the 
crucible. 

The Czochralshi pulled-growth method 
is used for ruby, sapphire, spinel, 
yttrium-aluminum-garnet (Y AG), 
gadolinium-gallium-garnet (GGG), and 
alexandrite. Czochralshi developed his 
method about 1917 while working with 
crystals of metallic nutrients. 

In the Czochralshi method, ingredient 
powders-nutrients-are melted in a 
platinum, iridium, graphite, or ceramic 
crucible. A seed crystal is attached to one 
end of a rotating rod, then the rod is 
lowered into the crucible until the seed 
just touches the melt. Then the rod is 
slowly withdrawn. The crystal grows as 
the seed pulls materials from the melt, 
and the material cools and solidifies. 
Yet, because of surface tension of the 
melt, the growing crystal stays in contact 
with the molten material and continues to 
grow until the melt is depleted of the 
desired material. 

Typically, the seed is pulled from the 
melt at a rate of 1 to 100 millimeters per 
hour. Crystals grown using this method 
can be very large, more than 51 

millimeters in diameter and 1 meter in 
length, and of very high purity. Each 
year this method grows millioJ1S of carats 
of crystals for use as gems, laser rods, 
windows for special scientific or technical 
applications, and for other industrial 
applications. 

Certain gemstones pose unique 
problems with regard to attempts to grow 
them. The problems arise because 
certain materials are either so reactive 
that they cannot be melted even in 
unreactive platmum and iridium crucibles 
or they melt at much higher temperatures 
than the crucible materials can endure. 
Therefore, another melting system must 
be used, called the skull melting system. 
Cubic zirconia, because of its high 
melting point (2, 7W C) must be grown 
using the skull melting method. 

The "skull" is a hollow-walled copper 
cup. Water is circulated through the 
hollow walls to cool the inside wall of the 
skull. The cup is filled with powdered 
ingredients and heated by radio frequency 
induction until the powders melt. 
Because the water cools the walls of the 
skull, the powdered materials next to the 
walls do not melt, and the molten 
material is contained within a shell of 
unmelted material. . Therefore, the 
reactive or high-temperature melt is 
contained within itself. When the heat 
source is removed and the system is 
allowed to cool, crystals form by 
nucleation and grow until the entire melt 
solidifies. Crystals grown using this 
system vary in size, depending on the 

· number of nucleations. In growing cubic 
zirconia, a single skull yields about 1 
kilogram of material per cycle. 

Solution techniques for making 
synthetic gems include flux methods for 
emerald, ruby, sapphire, spinel, Y AG, 
GGG, and alexandrite. The other 
solution method is the hydrothermal 
method, often used for growing beryl 
(emerald, aquamarine, and morganite) 
and quartz. 

Quartz. crystals are grown in a 
hydrothermal solution in large pressure 
vessels known as autoclaves. Careful 
control of temperature and pressure in the 
different areas of the autoclave result in 
the feed material, known as lascas, 
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dissolving in the hotter portion. The 
material redeposits on seed crystals, 
located in the cooler portion, forming 
synthetic quartz crystals. The process 
usually takes 30 to 60 days for the 
crystals to reach the desired size. The 
process can also produce rock crystal, 
amethyst, or citrine. 

The same system is used to grow beryl 
crystals. Beryl seed crystals are 
suspended in the cooler upper portion of 
an autoclave. Nutrient materials dissolve 
in the hotter, lower portion of the 
autoclave and, because of the temperature 
and pressure gradients, migrate to the 
cooler seeds and are deposited. 

Other techniques involve solid- or 
liquid-state reactions and phase 
transformations for jade and lapis lazuli; 
vapor phase deposition for ruby and 
sapphire; ceramics for turquoise, lapis 
lazuli, and coral; and others for opal, 
glass, and plastics. 

The Vemeuil, Czochralshi, and skull 
melting processes are the melt techniques 
most often used for gem materials. The 
various synthetics and the method of 
production are shown in table 4. (See 
table 4.) 

Enhancement of Gemstones.
Enhancement of all types of gemstones 
through chemical and physical means has 
become much more commonplace and in 
the past few years has included a wider 
variety of materials. Irradiation by 
electromagnetic spectrum (X-rays, 
gamma rays, etc.) and by energetic 
particles (neutrons, electrons, alphas, 
etc.) is being used to enhance or change 
the color of diamonds, topaz, tourmaline, 
quartz, beryl, sapphire, zircon, scapolite, 
and pearls. Blue topaz is normally 
irradiated, but this does not imply that all 
of these gem materials are regularly 
irradiated. 1 

Many gemstones can be enhanced by 
chemical treatment or impregnations. 
The treatments may alter the bulk of the 
gem material or only penetrate the 
surface. This includes bleaching, oiling, 
waxing, plastic impregnations, color 
impregnations, and dyeing. The 
treatments that alter only the surface of 
the material include surface coatings of 
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various types, interference filters, foil 
backings, surface decoration, and 
inscribing. Chemical treatment is more 
widespread than just the common dyeing 
of quartz, treatment of turquoise, and 
oiling of emeralds. Chemical treatment 
and impregnations have been used to 
enhance amber, beryl, chalcedony, coral, 
diamonds, emerald, ivory, jade, lapis 
lazuli, opal, pearl, quartz, ruby, sapphire, 
tiger's eye, and turquoise. 2 

Since about 1987, fractures, cleavages, 
and other void-type imperfections that 
reach the surface in diamonds have been 
filled using a process developed by Mr. 
Zvi Yehuda, of Ramat Gan, Israel. This 
treatment can enhance that apparent 
clarity of treated faceted diamonds; 
examples are available that show SI 
stones enhanced to VS and I1 improved to 
SI2• Y ehuda also has developed a similar 
treatment for emeralds. 

The oldest and most common method 
of gemstone enhancement is heat treating. 
Heat treatment of gem materials was used 
in Greece and Rome well before the 
Christian Era. Heat treatment can cause 
color change, structural change, and 
improve clarity. In the past, heat 
treatment was common for quartz and 
gem corundum. Today, . materials that 
are heat treated to enhance their 
appearance include amber, beryl, 
diamond, quartz, ruby, sapphire, topaz, 
tourmaline, zircon, and zoisite. 3 

Recently, an additional type of 
treatment for sapphire has appeared
diffusion treatment, a chemical-heat 
treatment. In this process a thin layer of 
color is diffused into the surface of the 
gem. The color may be diffused as little 
as 0.1 millimeter or as much as 0.4 
millimeter into the gem. The treatment is 
a long process of heat treatment in a bath 
of chemicals containing the proper 
proportions of titanium and iron. The 
American Gem Trade Association 
(AGT A) adopted a policy for the 
disclosure of diffusion treated sapphires. 
The policy is "If the color of a gemstone 
is confined to an area near the surface so 
that the color of the stone would be 
visibly affected by recutting or 
repolishing then the following statement 
must also appear: Although the color 

induced in the diffusion treated sapphire 
is· permanent, it remains confined to a 
shallow surface layer." Therefore, 
recutting or repolishing ts not 
recommended. 4 

Mining.-Gemstone mining operations 
can range from the most primitive to the 
most sophisticated. In hard rock, at 
shallow depths, an operation by one, two, 
or three persons may be mined by 
prybar, pick, shovel, and buckets or 
baskets for carrying material; often 
drilling and blasting is employed. A 
larger operation includes drilling, 
blasting, and mtrumum timbering. 
Mechanized hauling and hoisting is done 
only at the larger mines. 

Diamond mining in the kimberlite 
pipes of Africa and Russia and the 
lamproite pipes of Australia represent the 
ultimate in that huge quantities of ore 
must be mined to extract small quantities 
of diamond (20 to 30 carats per 100 tons 
of ore) produced at as low a cost as 
possible. 

Placer mining for gemstones ranges 
from small-scale, simple procedures to 
huge, complicated operations. In some 
areas, digging is by hand, and sorting and 
recovery is by panning, screening, or 
sluicing. Diamond miners in the larger 
placer operations use bucket dredges and 
heavy-duty excavating equipment, as, for 
example, in Australia, Brazil, Namibia, 
the Republic of South Africa, and Russia. 

Processing.-Most gemstone ores are 
broken or crushed where necessary and 
concentrated by various combinations of 
hand picking, washing, screening, or 
jigging. In large-scale operations, 
mineral beneficiation methods are 
mechanized and employ the latest 
technology in each step from primary 
crushing and screening to the final 
recovery processes. Diamond recovery, 
in particular, makes use of standard 
gravity methods, grease belts, 
electrostatic separation, skin-flotation, 
magnetic separation, separation by X-ray 
luminescence, and separation by optical 
sorting. 
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ANNUAL REVIEW 

Production 

In 1992, all 50 States produced at least 
$1,000 worth of gem materials. Ten 
States accounted for 83 % of the total 
value of production of natural gemstones. 
The States, in order of declining value of 
production, were Tennessee, California, 
Arizona, Louisiana, Texas, Oregon, 
Oklahoma, Iowa, Arkansas, and North 
Carolina. Certain States were known 
best for the production of a single gem 
material (i.e., Tennessee for freshwater 
pearls and Arkansas for quartz). Other 
States produced a variety of gemstones. 
Arizona produced the greatest variety. 
Production included agate, amethyst, 
antlerite, azurite, chrysocolla, fire agate, 
garnets, jade, malachite, obsidian, onyx, 
peridot, petrified wood, precious opal, 
shattuchite, smithsonite, and turquoise. 
California, Idaho, Montana, and North 
Carolina also produced a variety of 
gemstones. Historically, North Carolina 
is the only State to have produced all four 
of the major gems: diamond, emerald, 
ruby, and sapphire. 

The average production value of 
natural gem materials for the past 10 
years was $34.9 million per year, with a 
high of $84.4 million in 1991 and a low 
of $7.4 million in 1983. The value of 
production for the past 10 years must be 
separated into two trends. The first trend 
was the period between 1981 through 
1985, during which time approximately 
24 operations reported production. 
Production averaged $7.4 million per 
year and was generally level. In the 
second trend, 1986 to the present, 
production averaged $45.7 million and 
was the result of an increase of 1,567% 
in the number of producers surveyed. 

The reported value of synthetic and 
simulant gemstone production was $18.9 
million in 1992, an increase of 6% over 
that of 1991. The average value of 
production of these gem materials for the 
past 7 years was $16.9 million, with a 
high of $20.5 million in 1990 and a low 
of $10.3 million in 1986. Fourteen 
firms, four in California, four in 
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Arizona, and one each in Massachusetts, 
Michigan, New Jersey, North Carolina, 
Ohio, and Washington, produced 
synthetic and simulant gem material. The 
eight States, in order of declining value 
of production, were California, 
Massachusetts, Arizona, New Jersey, 
Washington, North Carolina, Michigan, 
and Ohio. 

Arizona is well known for the widest 
variety of gemstones produced by any 
State. In 1992, these included agate, 
amethyst, antlerite, azurite, chrysocolla, 
fire agate, fluorite, garnet, jade, jasper, 
malachite, obsidian (Apache tears), onyx, 
peridot, petrified wood, precious opal, 
shattuchite, smithsonite, and turquoise. 
Yet, turquoise, peridot, petrified wood, 
and azurite-malachite accounted for more 
than 90% of the total value of gem 
material produced. Production from 
Arizona of these gemstones was the 
largest in terms of dollar value in the 
United States and the world's largest for 
the first two. Additionally, four 
manufacturers of synthetic or simulant 
gem materials were in Arizona and 
produced about $1.8 million worth of 
material. 

Arkansas is famous for the production 
of quartz crystals, but it appears that the 
fads that have supported the production of 
quartz crystals for the past few years has 
ended. It is second in value of 
production of freshwater pearls and shells 
and the only State in the United States 
that has had any sustained diamond 
production. 

Since 1972, hobbyists have found from 
300 to 1,500 diamonds per year at the 
Crater of Diamonds State Park. From 
1906 to the present, it is estimated that 
production from the deposit is 100,000 to 
150,000 carats; this amount of diamond 
production is insufficient to classify the 
United States as a diamond-producing 
country. Still, the potential to become a 
diamond producer may be there, and 
efforts were underway to evaluate this 
potential more fully. A four phased 
program to evaluate the diamond deposit 
was halted by legal actions after 
completing three exploratory drill holes in 
1990. After a Federal appellate court 
cleared the way for the program to 

continue, phase .1, the drilling of 26 core 
holes totaling 2,600 meters, was 
completed during .1992. 

Gemstone production from California 
includes a variety of materials. 
Tourmaline production from the State is 
the largest in the Nation, and California 
has the only producer of benitoite. 
Additionally, agate, alabaster, beryl, 
dumortierite, fire agate, freshwater 
mussel shell and pearls, garnet, gem 
feldspar, jade, jasper, kunzite, lepidolite, 
obsidian, quartz, rhodonite, topaz, and 
turquoise are produced from deposits in 
the State. Yet, even with this long list of 
gemstones, most people think of 
California in terms of its State gem 
benitoite, its high-quality tourmalines, 
and its fine orange spessartine garnets. 

The State also has a freshwater culture 
pearl farm at Marysville. The farm uses 
animals imported from Tennessee and 
other southeastern Stat~s. Production 
includes pearls, shell, and finished 
nucleus for cultured pearl implants. 

California also has four manufacturers 
of synthetic or simulant gemstones. The 
value of production from the State is the 
largest of any State for synthetics and 
simulants. 

Colorado is not known as a gemstone
producing State, but it does hold some 
gemstone honors. It has the only 
commercially mined deposit of lapis 
lazuli in the United States and one of the 
few fee-for-dig topaz deposits currently 
operating. Additionally, the State was the 
first to commercially produce turquoise 
and still has commercially operated 
turquoise mines. It also produced the 
United States' finest gem-quality 
rhodochrosite and a quantity of high
quality rhodonite. 

Many different locations in the State 
produce aquamarine, the Colorado State 
gemstone. The best known locations and 
the locations with the longest history of 
continued production (since about 1884) 
are Mount Antero and White Mountain in 
Chaffee County. Mount.Antero, at 4,349 
meters, may be the highest gemstone 
location in the United States. White 
Mountain, separated from Antero by a 
small saddle, is only slightly lower at 
4,237 meters. 
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Star garnet, the Idaho State gemstone, 
leads the list of gemstones produced in 
the State. Idaho is one of two places that 
produce significant amounts of star 
garnet; India is the other. These 
almandite garnets are translucent, 
purplish-red stones that show four- or six
ray stars when cabochon cut or are 
transparent deep red stones that can be 
faceted. The primary sources of Idaho 
star garnet are the placer deposits on the 
East Fork of Emerald Creek and its 
tributary gulches in Benewah County. 
Additionally, the placers of Purdue Creek 
in Latah County yield star garnets. 
Currently, garnets that do· not cut stars 
also are commercially mined from areas 
in Clearwater County. These garnets 
range from purplish rose-red to a highly 
prized "special pink. " Gem-quality 
garnets are found at several other 
locations in Idaho and are mined 
periodically by hobbyists or professional 
collectors for the gemstone market. 

Opal is the second largest contributor 
to the total value of gemstone production 
in Idaho. The varieties produced include 
precious, yellow, blue, pink, and 
common. The Spencer opal mine is the 
largest producer. At the Spencer Mine, 
precious opal occurs as one or more thin 
layers within common opal that have 
partially filled gas cavities within a 
rhyolite-obsidian flow. About 10% of the 
material is thick enough to cut into solid 
gems; the remainder is suitable for 
making doublets and triplets. The 
Spencer Mine is also the source of the 
pink opal, which occurs as either pink 
common opal or pink bodied precious 
opal. 

In the U.S. gemstone industry, Maine 
and tourmaline are almost synonymous. 
In 1822, Maine's Mount Mica was the 
site of the first gemstone production in 
the United States. In 1992, Plumbago 
Mining Corp. was actively mining the 
Mount Mica pegmatite for gem material 
and mineral specimens. Over the years, 
production from Mount Mica has 
included hundreds of kilograms of fine
quality gem and mineral specimen 
tourmaline. 

Mount Mica is not the only large 
producer of high-quality tourmalines. 
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Dunton Mine of Newry Hill is the most 
prolific gem tourmaline producer in 
Maine. Since its discovery in 1898, the 
mine has produced tons of gem- and 
specimen-grade tourmaline. Other mines 
and quarries in a three county area 
produce gem- and mineral specimen
grade tourmalines. These include the 
Bennett, BB #7, Emmons, Harvard, 
Tomminen, Waisenen, Black Mountain 
and Red Hill Quarries, and Nevel Mine 
in Oxford County. It also includes the 
Mount Apatite Quarries in Androscoggin 
County and the Fisher and Porcupine Hill 
Quarries in Sagadahoc County. 

Production from Maine deposits also 
includes fine-quality beryls-aquamarine, 
heliodor, and morganite. Pegmatites in 
Oxford, Androscoggin, and Sagadahoc 
Counties regularly produce fine-quality 
blue and blue-green aquamarine, rich 
yellow- and gold-colored heliodor, and 
rose- and peach-colored morganite. 

Montana produces many different 
gemstones, some suited for faceting, 
while others are better suited for the 
cutting of cabochons, carvings, or 
objects-of-art. Montana is noted for the 
production of sapphires, Montana moss 
agate, and Dryhead agates. Yet, 
amethyst, amazonite, azurite, covellite, 
cuprite, garnet, onyx, opal, petrified 
wood, rhodochrosite, rhodonite, smokey 
quartz, sphalerite, and wonderstone 
(banded rhyolite) also are produced or 
have been produced from deposit in the 
State for use as gemstones. 

Sapphires have been produced from 
Montana deposits since 1865. In recent 
years, Montana sapphire has gained in 
popularity, and because of the improved 
popularity, production has increased 
significantly. Currently, commercial 
sapphire production is from deposits on 
the Missouri River in Lewis and Clark 
County, the Rock Creek area in Granite 
County, and from the Y ogo Gulch area in 
Judith Basin County. Additionally, there 
are fee-for-dig sapphire operations on the 
Missouri River and Rock Creek. 

Nevada has been a major producer of 
turquoise since the 1930's, and until the 
early 1980's, the State was the largest 
turquoise producer in the United States. 
Estimates indicate that over the years, 75 

to 100 different mines and/or prospects 
have produced sizable quantities of 
turquoise. Production varied from a few 
thousand dollars worth of material at 
some properties to more than $1 million 
at others. Estimates of total production 
to date are between $40 to $50 million. 

Precious opal production from deposits 
in the Virgin Valley area began in about 
1906. The opal from Virgin Valley is 
comparable to any in the world for its 
vivid play of color and is unsurpassed in 
terms of the size of material available. 
The material varies in color from deep 
pure black to brown to yellowish-white to 
white to colorless. The play of color 
includes all- the colors common to 
precious opal-red, blue, green, yellow, 
orange, and so on. The· opal is found 
primarily as replacement of wood, or 
sometimes, the replacement of cones of 
conifer trees. The use of the opal is 
greatly restricted because of a severe 
problem with crazing. Currently, two 
mines in Virgin Valley are open to 
individuals on a fee-for-dig basis during 
the summer months. The operators of 
these mines also mine the deposits for 
their own inventories. 

North Carolina is the only State in the 
United States where all four major gem 
materials, diamond, ruby, sapphire, and 
emerald, have been found. During 1988 
was the last time all four major 
gemstones were found in the same year. 
The diamond was found in a gold placer 
mine, rubies and sapphires were 
recovered from the Cowee Valley, and 
emeralds were found near Hiddenite and 
Little Switzerland. 

Production of ruby ~d sapphire from 
deposits along the Cowee Valley in 
Macon County began in 1895 when the 
American Prospecting and Mining Co. 
systematically mined and washed the 
gravels of Cowee Creek. Today ruby, 
sapphire, and fee-for-dig operations are in 
the Cowee Valley. Many people pay to 
dig or purchase buckets of gravel to wash 
to recover gem corundum, garnets, and 
other gemstones. 

Historically, Oregon has been known 
for the production of various picture and 
scenic . jaspers, agates, thundereggs, 
petrified wood, and to a certain degree, 
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gem labradorite. Oregon's State rock, 
the "thunderegg," may be the best 
known gem material · from Oregon. 
Graveyard Point, Priday, and Polka Dot 
are names that are uniquely associated 
with beautiful Oregon agates. The same 
is true for the relationships between the 
names Biggs, Deschutes, and Sucker 
Creek and picture or scenic jasper. Yet, 
gem labradorite (sunstone) is currently 
the largest single contributor to the value 
of annual gemstone production in 
Oregon. At least seven firms or 
individuals currently are producing 
sunstone from three different geographic 
areas. 

The other gemstone to contribute 
significantly to the value of production 
from Oregon is opal. During 1988, the 
first significant commercial mining and 
marketing of a variety of very fme 
quality opals from Opal Butte began. 
The varieties include hyalite, rainbow, 
contra luz, hydrophane, crystal, fire, 
blue, and dendritic. Exquisite stones as 
large as 315 carats have been cut from 
contra luz rough from this deposit. 

Tennessee has the largest U.S. 
production of freshwater mussel shells 
and pearls of the 11 producing States. 
There has been an established U.S. 
freshwater mussel fishing industry since 
the mid-1850's. The mussels are from 
the family Unioidae, of which about 20 
different species are commercially 
harvested. During 1992 the value of 
U.S. mussel shell exports was more than 
$43 million. 

To date, freshwater pearls from the 
United States have been a byproduct of 
the shell industry. With the coming of 
the freshwater cultured pearl farms in 
Tennessee and the increasing popularity 
of freshwater pearl jewelry with the U.S. 
consumer, this may change. Since the 
technology for culturing freshwater pearls 
was proven in the late 1970's, six 
freshwater pearl farms have been 
established. These farms are the 
beginning and heart of the U.S. pearl 
industry. 

In Wisconsin and Michigan, 12 
kimberlite pipes have been identified on 
exploration holdings, 7 have yielded 
microdiamonds, and 3 have not been 
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tested. 
Utah topaz is not well suited for use as 

a gem, but it does make a fine mineral 
specimen. Topaz crystals have been 
collected from certain rhyolite flows in 
the Thomas Mountains and the Wah Wah 
Mountains. The crystals froin the 
Thomas Mountains are predominately 
small, 10 to 20 millimeters long and 4 to 
6 millimeters across, and crystals from 
the Wah Wah Mountains are even 
smaller. Occasionally, large gem-quality 
crystals are found. The color of the 
topaz varies from colorless, to light 
yellow, sherry brown, rose, or light pink. 
The light yellow to sherry brown color 
fades to colorless if exposed to sunlight 
or heat and rose or light pink colored 
crystals are rare. Because of the size of 
the crystals and problem with color 
fading, the material yields only small to 
very small colorless stones. 

Another Utah gemstone is variscite, 
first produced in about 1893 near 
Fairfield. The latest recorded 
commercial production was from near 
Lucin during the summer of 1992. 
Variscite is found as fracture fillings or 
as nodules. The nodules may be solid, 
almost geode in nature, or fractured solid 
nodules that have undergone alteration. 
The color of the variscite varies from a 
shade of light to dark yellow-green, but 
can be a dark, nearly jade green and so 
pale as to appear almost white. It also 
can have black and brown spiderwebbing. 

Another material from Utah is 
snowflake obsidian. Snowflake obsidian 
(also known as flower obsidian) earns its 
name from the bluish-white or grayish
white patterns of cristobalite included in 
the normally black obsidian. During 
1992, two different firms produced this 
material commercially. 

The red beryl from the Wah Wah 
Mountains is the most remarkable and 
desirable of Utah's gemstones. Bixbite, 
the variety name for red beryl, is found 
in rhyolites at several locations in the 
Thomas and Wah Wah Ranges. The 
beryl varies in color from a pink to bright 
red, with the bright red being what could 
be called strong raspberry-red. The 
material from most of the locations is not 
as spectacular, either in crystal size or 

color, as the crystals from the Violet 
claims in the Wah Wah's. 

The Violet claims in the Wah Wah's 
are the only known location for 
commercial production of red beryl. In 
recent years, the claims have furnished a 
small but steady supply of materials for 
both mineral specimens and a few [me
quality gems. The crystals average about 
10 millimeters in length, and most are 
flawed. Because of the size of the 
crystals and flaws, finished stones only 
average about 0.40 carats with few more 
than 1 carat. The largest finished stone 
to date is only 4.46 carats. The material 
is expensive, but justifiably so, because 
of its beauty and rarity. 

Certain other States that produce a 
single gem material of note are: Alaska 
with its two jade mines; Florida's 
agatized coral; Hawaii's black coral; 
Minnesota's thomsonite; New York's 
herkimer quartz; Ohio's flint; and South 
Dakota's rose quartz. 

The value of 1992 production by 
individual gemstone can be reported for 
those materials that have three or more 
producers and if one of the three does not 
account for more than 75% of the total or 
two of the producers account for 95% or 
more of the production. (See table 5). 

Consumption and Uses 

Consumption of domestic gemstones 
was in the comm.ercial and amateur 
manufacture of jewelry, for exhibit in 
gem and mineral collections, and for 
decorative purposes in statuettes, vases, 
other art objects, and certain industrial 
applications. 

Frequently, tourmaline is used as a 
standard for calibrating piezoelectric 
manometers and testing devices. It is also 
a control substance in boron experiments 
because it is itself an inert boron
containing compound. Tourmaline is the 
standard used in tests to check possible 
effects of water-soluble boron in 
fertilizers. 

Many scientific and industrial 
instruments use tourmaline. One such use 
is tourmaline tongs, a simple laboratory 
instrument that shows the polarization of 
light. Because tourmaline IS both 
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pyroeletric and piezoelectric, meaning it 
generates electricity when heated or 
compressed, it is a .component of 
instruments for measuring high pressures 
and fluid compressibility. Thermal 
dosimeters, which were early instruments 
that measured the intensity of radium 
emanations, depended upon tourmaline's 
pyroelectric properties. 

Once the mark of a top-rated watch or 
timepiece was that it was Swissmade and 
had 18 or 21 ruby or sapphire jewel 
bearings. Originally, these jewel bearings 
were made from natural ruby and 
sapphire. Later, the availability of 
inexpensive synthetic gemstones allowed 
the natural materials to be replaced in the 
manufacture of jewel bearings. 

Why are ruby and sapphire used as 
bearings? Because ruby and sapphire, 
color variations of the mineral corundum, 
are second only to diamond in hardness; 
they have no cleavage (cleavage being the 
tendency for a crystallized mineral to 
break in certain definite directions, 
indicating a minimum value of cohesion 
in the direction easy fracture) and thus 
they are very durable; they have a very 
low coefficient of friction when highly 
polished; they are chemically inert; and 
they can be cut and polished without 
great difficulty. 

Watches were not the only instruments 
in which sapphire and ruby bearings were 
used. Most precision gauges in aircraft 
and boats depend uponjewel bearings, as 
do many gauges, meters, and other 
instruments in manufacturing and 
chemical plants. The military is still 
highly dependent '?n jewel bearings for 
many of its high-tech weapons systems. 
Recently, another use for one type of 
jewel bearing appeared-as connectors for 
optical fibers. 

In recent years, technological advances 
allowed the growth of large, high-quality 
synthetic ruby crystals, called laser ruby, 
for the manufacture of laser rods. Several 
other synthetic gemstones also are being 
produced for lasers, including chromium
doped chrysoberyl (dope being an 
element added to the crystal growing 
nutrients to achieve a particular color), 
synthetic alexandrite, and varieties of 
doped yttrium-aluminum-garnet (Y AG). 
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Lasers require high-purity, optically 
perfect crystals. The crystal must be large 
enough so that a laser rod can be cut 
from the raw crystal, and the mineral or 

· material must have the correct physical 
properties to allow light amplification 
without the necessity of excessive energy. 
Synthetic ruby, sapphire, and Y AG have 
all these characteristics. 

Over the years, both natural and 
synthetic corundum has been ground and 
graded as an abrasive. Corundum was the 
major compound used in the polishing of 
eyeglass lenses. While industrial diamond 
has replaced much of the corundum used 
in the lens-polishing industry, some 
polishers still use corundum for 
specialized lenses. 

Other gem materials have enjoyed 
limited uses in nongem applications. The 
abrasive and ceramic industries use topaz 
as a raw material because of its hardness 
and chemical features .. Once, lenses for 
eyeglasses were made from gem-quality 
beryl-if the morganite variety of beryl 
were used, one would truly be looking at 
the world through rose-colored glasses. 
Mortar and pestle sets, knife edges for 
balances, textile rollers, and spatulas are 
some nongem uses of agate. 

Some industrial applications requiring 
clean homogeneous stones used low
quality gem diamond. The quantity of 
natural and synthetic industrial-grade 
diamonds used in the United States each 
year is 12 to 15 times greater than the 
amount of diamonds consumed by the 
jewelry industry. 

The 1992, estimated value of U.S. 
apparent consumption was $3,226 
million, down about 13% from 1989's 
record high. The average annual 
estimated consumption for the past 10 
years was $3,148 million, with a high of 
$3,705 in 1988 and a low of $2,132 in 
1983. The trend for estimated 
consumption for the past 10 years was 
one of continued growth with some 
downward adjustments related to 
economic conditions. 

In 1992, the value of U.S. estimated 
apparent consumption of diamonds 
increased about 8% to $2.8 billion. The 
average annual value of apparent 
consumption of diamonds for the past 10 

years was $2.6 billion, with a high of 
$3.1 billion in 1989 and a low of $2.1 
billion in 1983. 

The 1992 estimated apparent 
consumption of colored stones, led by 
emerald, ruby, and sapphire, was valued 
at $392.0 million, a decrease of 3%. The 
estimated apparent consumption of 
pearls-natural, cultured, and imitations
was $19.1 million, a slight decrease. The 
average annual consumption for the past 
10 years was $155.3 million, with a high 
of $244.7 million in 1984 and a low of 
$16.5 million in 1990. Estimated 
apparent consumption of synthetic and 
imitation gemstones increased about 
464% to $117.9 million. Average 
apparent consumption of these materials 
for the past 10 years was $62.6 million 
per year, with a high of$117.9 million in 
1992 and a low of $17.2 million in 1983. 
During 1992, sales inretailjewelry stores 
increased about 4% to $14.4 billion, 
according to the U.S. Department of 
Commerce. 

Prices 

Demand, beauty, durability, rarity, 
freedom from defects, and perfection of 
cutting determine the value of a gem. In 
establishing the price of gem diamond, 
the CSO's control over output and prices 
of diamond rough also is a major factor. 

The average U.S. wholesale asking 
price of the top 25 grades (D through H 
color and IF through VS2 clarity) of a 1-
carat diamond fluctuated between $7,208 
and $7,256, and was $7,208 at yearend. 
The average value per carat of all grades, 
sizes, and types of gem-quality diamond 
imports was $443, a 14% decrease 
compared to that of 1991. The average 
value of diamond imports for the past 10 
years was $408 per carat, with a high of 
$525 in 1990 and a low of $353 in 1984. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
ruby, paid by retail jewelers on a per 
stone or memo basis, was $3,900, the 
same as that of 1991. The average value 
of ruby imports decreased slightly to 
$29.53 per carat. The average annual 
value of ruby imports for the past 10 
years was $36.67 per carat, with a high 
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of $48.71 in 1990 and a low of $16.42 in 
1984. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
sapphire, paid by retail jewelers on a per 
stone or memo basis, was $1,400, the 
same as that of 1991. The average value 
of sapphire imports decreased 30% to 
$16.29 per carat. The average annual 
value of sapphire imports for the past 10 
years was $22.40 per carat, with a high 
of$27.97 in 1987 and a low of$16.29 in 
1992. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
emerald, paid by retail jewelers on a per 
stone or memo basis, was $2,750, the 
same as for 1991. The average value of 
emerald imports increased 72% to $72.23 
per carat. The average annual value of 
emerald imports for the past 10 years was 
$57.30 per carat, with a high of $78.79 
in 1988 and a low of $35.06 in 1984. 
(See tables 6 and 7). 

Foreign Trade 

The value of diamond exports plus 
reexports decreased 5 % to $1.45 billion. 
The quantity of cut diamonds exported 
and reexported decreased 10% to 911,419 
carats, and the value of diamond exported 
and reexported decreased slightly to 
$1. 32 billion. 

The value of other precious stones, cut 
but unset or rough other than diamonds, 
pearls, and synthetics, exported and 
reexported increased from $105.5 million 
to $241.2 million. The value of synthetic 
gemstone exports plus reexports 
decreased slightly to $21.2 million. 

The value of natural, cultured, and 
imitation pearls, not set or strung, exports 
and reexports of pearls increased 62% to 
more than $6.7 million. 

The value of gems and gemstones 
imported increased 4% to $4,839.4 
million compared to those of 1991, but 
was still below the 1989 record high of 
$5,115 million. The value of imported 
gem diamonds accounted for about 86% 
of the total. The average annual value of 
gems and gemstones imports for the past 
10 years was $4,272 million, with a high 
of $5,115 million in 1989 and a low of 
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$2,856 million in 1983. 
The value of imported gem diamonds 

increased 4% to $4,143.6 million, but 
was below the 1989 record high of 
$4,358 million. The imports of cut 
diamonds increased 15% in quantity and 
5% in value to 7. 7 million carats and 
$3,648.6 million, respectively. The 
average annual quantity of cut diamonds 
imported for the past 10 years was 7.3 
million carats, with a high of 8.9 million 
in 1989 and a low of 5.2 million carats in 
1983. The average annual value of cut 
diamond imports was $3,130.0 million, 
with a high of $3,805.5 in 1989 and a 
low of $1,982.7 million in 1983. 

The value of imports of other gem and 
gemstones, led by emerald, ruby, and 
sapphire, was $668.2 million, a decrease 
of about 26% compared to that of 1991. 
Emerald imports increased 29% to 
$213.5 million. The average annual 
value of emerald imports for the past 10 
years was $164.6 million, with a high of 
$213.5 million in 1992 and a low of 
$134.1 million in 1983. 

The value of ruby imports increased 
10% to $77.8 million, but was less than 
the record-high value for the past 10 
years of $98.4 million in 1990. The 
average annual value of imports for the 
past 10 years was $76.1 million, with a 
high of $98.4 in 1990 and a low of $58.7 
in 1987. The value of sapphire imports 
was $75.1, a decrease of 8% compared to 
those of 1991. The average annual value 
of sapphire imports for the past 10 years 
was $82.9 million, with a high of $100.0 
million in 1989 and a low of $70.8 
million in 1985. 

The value of imported gem materials 
other than diamond, emerald, ruby, and 
sapphire increased 35% to $327.7 
million. The average annual value of 
imports was $338.9 million, with a high 
of $429.5 in 1988 and a low of $210.3 in 
1990. (See tables 8, 9, 10, 11, and 12). 

World Review 

Diamond sales by De Beers Centenary 
AG was $3.4 billion in 1992, a decrease 
of 13% compared with 1991 sales of 
$3.94 billion. Sales during the second 
half of 1992 were only $1.63 billion, 

12% less than the $1.84 billion sales for 
the second half of 1991. A De Beers 
official stated that the reduction in sales 
was the result of the world economic 
conditions. De Beers controls about 80% 
of the rough, uncut diamonds sold in the 
world. Sales of colored stones remained 
strong. 

Natural diamond production occurs in 
Africa, Asia, Australia, and South 
America. The principal producing 
localities are as follows: in 
Africa-Angola, Botswana, Namibia, the 
Republic of South Africa, and Zaire; in 
Asia-Russia (northeastern Siberia and in 
the Yakutia); in Australia; and in South 
America-Venezuela and Brazil. 

Foreign countries in which major 
gemstone deposits (other than diamond) 
occur are Afghanistan (beryl, kunzite, 
ruby, tourmaline); Australia (beryl, opal, 
sapphire); Brazil (agate, amethyst, beryl, 
kunzite, ruby, sapphire, tourmaline, 
topaz); Burma (beryl, jade, ruby, 
sapphire, topaz); Colombia (beryl, 
sapphire); Kenya (beryl, garnet, 
sapphire); Madagascar (beryl, rose 
quartz, sapphire, tourmaline); Mexico 
(agate, opal, topaz); Sri Lanka (beryl, 
ruby,. sapphire, topaz); Tanzania 
(tanzanite, garnet, ruby, sapphire, 
tourmaline); and Zambia (amethyst, 
beryl). 

Angola.-Odebrecht, a Brazilian 
company, purchased modular diamond 
recovery plants from Van Eck & Lurie 
for use on its diamond projects in 
Angola. Odebrecht is undertaking 
projects in Quango Province on behalf of 
Endiama, the Angolan state mining 
corporation. 

Annenia.-The diamond cutting and 
polishing factory at Nur Adjen produced 
about $60 million of income during the 
year, despite cutbacks of rough diamonds 
from Y akutia. The factory worked at full 
capacity even in the winter because of its 
priority for electricity and heat. The 
factory's 1,800 workers are not allowed 
to drink at lunch (unlike Russian and 
Ukrainian diamond factory workers), 
have high moral, and comparatively high 
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salaries; these factors resulted in high
quality production. 

Australia.-Argyle's diamond 
production of 39.0 million carats was a 
record for the mine. The Argyle partners 
stated that the instailation of a new heavy
media separation circuit in the alluvial 
plant and the 2-million-ton expansion in 
the AK-1 treatment plant would increase 
production and efficiency. The largest 
gem-quality diamond recovered from the 
Argyle mine to date, a 41. 7-carat 
elongated octahedron, was discovered in 
May. The peanut shell-sized diamond 
has not been evaluated to establish a 
price. However, it is not as valuable as 
the highly prized Argyle pink diamonds. 
Since the start of mining m 1983, more 
than 265 million carats of diamonds has 
been recovered from the AK 1 pipe and 
alluvial operations. 

Ashton Mining Ltd. reported that the 
Australian Diamond Exploration Joint 
Venture had discovered 20 commercial
sized stones in the Northern Territory. 
The stones were from work on the Merlin 
anomaly. 

Redfire Resources NL announced it 
appeared its opal mining would start in 
early 1993 on their Coocoran opal project 
in New South Wales 20 kilometers west 
of Lighting Ridge. Initial company 
estimations are that the deposit has 
potential for a bonanza of ecmiomic-grade 
opals from two separate zones. 

Centenary International Mining is 
spending $373,000 to earn a 70% interest 
in the Lila Springs Claims, a boulder opal 
deposit in New South Wales. The 
company plans to raise funds for the 
purchase of equipment to start recovering 
opal to quickly establish a cash-flow. 
Additionally, Centenary has claims that 
cover about 200 kilometers of strike 
length along the Giralia Fault. These 
claims cover a fossil beach sand deposit 
suspected to contain diamonds. 

Canada.-Sudbury Contact Mines 
announced the discovery of six more 
microdiamonds from its Diamond Lake 
property east of Kirkland Lake, Ontario. 
This brings to 14 the number of diamonds 

GEMSTONE-1992 

recovered from cores from 3 holes drilled 
during the winter of 1991-92. Sudbury 
drilled eight additional targets during the 
summer. The targets were drilled to an 
average depth of 150 meters. 

Dia Met Minerals announced 
additional results from the testing of its 
kimberlite discovery in the Lac De Gras 
area of the Northwest Territories. The 
most recent information disclosed the 
recovery of 101 carats of diamonds from 
a 160-ton bulk sample from core drilling. 
About 25% of the diamonds was gem 
quality, and some of the stones were in 
the 1- to 3-carat size range. 

Thermal Exploration Co. of California 
acquired a 70% interest in about 390,000 
hectares in the Lac de Gras area of the 
Northwest Territories. The claims are on 
the same trend as Dia Met Minerals' and 
BHP-Utah's holdings. Kennecott Canada 
Ltd. can earn a 70% interest in Thermal's 
holding by providing 100% of the 
exploration costs. 

Sudbury Contact Mines, which 
continued to explore in the Kirkland Lake 
mining district of northern Ontario, they 
sampled a second kimberlite pipe and 
commenced drilling late in the year. 

Celtic Gold and Claude Resources 
secured funding to continued exploration 
of their joint-venture diamond project at 
Sturgeon Lake in Saskatchewan. Drilling 
is underway to examine a ring structure. 

China.-Everay Jewellery Ltd. opened 
its sixth diamond cutting factory in 
Guangdong Province. The new factory is 
the company's largest in China and has a 
capacity for 1,000 workers. The factory 
produced round brilliants of five points 
and less. Everay's production of finished 
goods from China is just over 100,000 
pieces per month. 

Russia.-The Siberian Republic of 
Sakha (formerly Yakutia), an autonomous 
republic with the Russian Federation, 
signed an agreement with De Beers 
Centenary AG to exclusively market 
diamonds through the CSO. Under the 
agreement, the Republic has the right to 
retain up to 10% of its rough diamonds 
for cutting or independent sales. Sakha is 

responsible for 99. 8 % of the rough 
diamond production from the 
Commonwealth of Independent States. 
Additionally, De Beers agreed to furnish 
equipment and training to establish a 
cutting factory in Sakha. Called Polar 
Star, the plant will cut about 100,000 
carats per year and produce jewelry for 
the domestic market. 

Sakha also signed an agreement with 
Reichbart Arye, im Israeli firm, which 
will supply diamond cutting equipment, 
technology, and training. Diamonds will 
be cut in the town of Barnaul and in 
Israel. Additionally, Sakha entered into 
an agreement with Arda Co., a Japanese 
jewelry firm, for diamond cutting plants 
in Sakha. Arda plans to cut 50,000 to 
100,000 carats per year for sale in Japan, 
the Republic of Korea, and Taiwan. 

Smolensk Gems NV is a venture 
between Antwerp-based PHP Diamond, 
Smolensk Cutting Factory, the Antwerp 
office of Russalmaz, and 
Alma~uvelierexport in Moscow. The 
venture will cut Russian rough into fancy 
cuts, mainly triangles and princess cuts. 
The finished goods will be sold in 
Antwerp. 

A recent government decree created 
the Severoalmaz joint stock company to 
mine the diamond deposits discovered in 
the 1980's at Lomonosov in the 
Archangel region. The decree provides 
for creating a production complex to 
mine, sort, and cut diamonds and to make 
diamond instruments. Severoalmaz will 
include the Russian corporation 
Almazzoloto, the Finance Ministry, 
Archangel Regional Administration, and 
the Arkhangelskgeologiya enterprise. It 
is expected that foreign firms will join in 
providing technical and economic 
expertise, and assistance in construction 
of the mining and recovery plants. 

Sierra Leone.-The National 
Provisional Ruling Council of Sierra 
Leone (which overthrew the President in 
April 1992) rendered invalid all diamond 
export licenses issued by the former 
regime. All sales of diamonds after July 
were by tender. 

Sunshine Mining settled a legal dispute 
with Boulle Group, its former partner, 
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and gained 100% control of the Koidu 
Kemberlite project, believed to contain 
reserves of 2.5 million carats of 
diamonds. Sunshine announced plans for 
a two phase approach to developing the 
project. Phase 1 would be an 
approximate 2-year bulk sampling project 
to ~bstantiate the reserves. Phase 2 
would be the construction of a full-scale 
mine and recovery plant at a cost of 
about $37 million. The project IS 

anticipated to have a 15-year life. 

South Africa, Republic of.-De Beers 
Consolidated Mines Ltd. brought its new 
Venetia Mine to full production late in 
the year. It is reported that the mine will 
produce about 5. 9 million carats per year. 
Venetia, located in the northern Transvaal 
near Messina, is a low-cost, high-grade 
(137 carats per 100 tons) open pit mine. 
Production from the mine is reported to 
be 50% to 60% gem-quality stones. 
Production from the mine is equal to 70% 
of the country's total production in 1991. 

Agreement was reached between De 
Beers Consolidated Mines Ltd., its 
customers, and the Government of South 
Africa on the method of domestic rough 
diamond distribution. In the past, rough 
mined in South Africa was offered to 
domestic cutters before being exported. 
Now, all rough will be shipped to 
London and mixed with diamonds from 
the other producers. Rough for South 
African cutters is then drawn from the 
world rough supply. 

Three Canadian partners, Stow 
Resources, Dryden Resources, and 
Southerera Resources, commissioned the 
treatment plant for the Leicester diamond 
mine near Kimberly. A dozen clear 
white gem-quality diamonds were 
recovered during startup, including two 
that are slightly more than 1 carat and 
one of about 6.5 carats. Previous 
production from the mine yielded 32,000 
carats, with about 50% gem-quality and 
about 10% larger than 10 carats. 

Tanzania.-De Beers' subsidiary 
Willcroft Co. Ltd. entered into a 
prospecting and mining agreement with 
the Ministry of Water, Energy and 
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Minerals. The agreement is for 
prospecting and mining rights on an area 
of more than 22,000 square kilometers in 
the Mwanza, Shinyanga, and Tabora 
regions. The Ministry also has signed 
diamond exploration agreements with 
Reunion Mining Pic. and RZT. 

In May, the Tanzania Mineral Dealers 
Association and the Ministry of Water, 
Energy, and Minerals of Tanzania held 
the first gemstone auction in Arusha. 
Sixty dealers offered goods for sale at the 
auction attended by 28 buyers from 9 
countries. About $200,000 worth of 
mostly rough tanzanite, ruby, rhodolite 
garnet, green garnet, chrome tourmaline, 
and sapphire were sold. 

Uruguay.-It is estimated that annual 
exports of amethyst are about 80 tons 
valued at more than $500,000. The 
amethyst is used as mineral specimens, 
decorator pieces, and as gemstones. 

Uzbekistan.-A deposit of industrial 
diamonds was opened in Tyan-Shan near 
Tashkent. The diamonds are up to 2 
millimeters in diameter, but the deposit 
also may contain larger gem diamonds. 
It does allow the republic to enter the 
ranks of diamond-producing countries. 

Zaire.-The volume and value of 
diamonds marketed through unofficial 
channels increased after the mutiny in 
September 1991. The value of diamonds 
marketed through these channels was 
estimated to be more than $200 million in 
1991, two to five times greater than 
before the mutiny. The problem seems to 
have abated somewhat during 1992. 

Zimbabwe. -Australian-based 
Auridiam Consolidated Ltd. recovered 
about 5,000 carats of diamonds, including 
a 17-carat gem-quality stone, from the 3-
month pilot plant testwork on its Rive 
Ranch concession. The concession, near 
the Limpopo River, in southern 
Zimbabwe, was acquired in the past year 
after De Beers Consolidated Mines Ltd. 
and the Government of Zimbabwe could 
not come to terms. Based on these 
encouraging results, Auridiam is planning 

a 200, 000-cubic-meter-per-year 
production plant that would produce about 
500,000 carats per year for 10 to 15 
years. The diamonds recovered to date 
were offered for tender in Antwerp. 

Reunion Mining Pic. discovered two 
kimberlites on its concession near Lake 
Kariba, 300 kilometers west of Harare. 
Other anomalies in the same area lead the 
company to believe a group or cluster of 
pipes may be present. Reunion has 6 
additional concessions for diamond 
exploration in Zimbabwe. 
See table 13 for world diamond 
production by country. (See table 13.) 

OUTLOOK 

World demand for gem diamond can 
be expected to rise because of increasing 
effective personal incomes in the 
populations of the United States and other 
industrialized countries. Also, demand 
will increase because of highly effective 
promotional efforts. These promotions 
are changing social customs in many 
eastern countries, particularly in the use 
of diamond engagement rings. The 
changes are resulting in significant 
growth in the diamond market. Demand 
for other precious gems will continue to 
grow as diamonds become more 
expensive and the popularity and 
acceptance of colored gemstones increase. 
Demand for synthetic and simulant 
gemstones for both personal and 
industrial consumption is expected to 
increase. The diversity of sizes, types, 
uses, and values of gems and gemstones 
precludes any meaningful forecasting of 
future demand. 

'Nassau. K. Gemstone Enhancement. Buttersworth. 1984, 
pp. 46-60. 
2Pages 61-78 of work cited in footnote 1. 
'Pages 25-44 of work cited in footnote 1. 
'Rapaport Diamond Report. Mar. 6, 1992, Colored Stones 
Section. V. 15, No 9., p. 26. 
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OTHER SOURCES OF INFORMATION TABLE 1 

Bureau of Mines Publications 
DE BEERS' CSO ROUGH DIAMOND PRICE INCREASES, 

Gem Stones, Ch. in Mineral Commodity BY PERCENTAGE 

Summaries, 1992. 
Mineral Facts and Problems, 1985. Sept. 1949 25.0 Nov. 1967 16.0 Aug. 1973 10.2 Sept. 1982 2.5 

Mineral Industry Surveys, Annual Advance Mar. 1951 15.0 Sept. 1968 2.5 Dec. 1974 1.5 Apr. 1983 3.5 

Summary Supplement: Directory of Sept. 1952 2.5 July 1969 4.0 Jan. 1976 3.0 Aug. 1986 7.5 
Principal Gem Stone Producers in the Jan. 1954 2.0 Nov. 1971 5.0 Sept. 1976 5.8 Nov. 1986 7.0 
United, 1990. Jan. 1957 5.7 Jan. 1972 5.4 Mar. 1977 15.0 Sept. 1987 10.0 

Mineral Industry Surveys, Annual Advance May 1960 2.5 Sept. 1972 6.0 Dec. 1977 17.0 Apr. 1988 13.5 
Summary Supplement: Gemstone Production Mar. 1963 5.0 Feb. 1973 11.0 Aug. 1978 30.0 Mar. 1989 15.5 
In Arizona, Arkansas, California, Colorado, Feb. 1964 7.5 Mar. 1973 7.0 Sept. 1979 13.0 Mar. 1990 5.5 
Idaho, Montana, North Carolina, Oreg~n, 
Maine, New Hampshire, South Dakota, 

Aug. 1966 7.5 May 1973 10.0 Feb. 1980 12.0 Feb.1993 1.5 

Utah, Nevada, and Tennessee. 

TABLE2 
DE BEERS' CSO ROUGH 

DIAMOND SALES AND STOCKS 

(Billions of dollars) 

Year Sales Stocks 

1983 1.50 1.85 

1984 1.61 1.95 

1985 1.80 1.90 
. 1986 2.56 1.85 

1987 3.07 2.30 

1988 4.17 2.00 

1989 4.09 2.47 

1990 4.17 2.68 

1991 3.93 3.03 

1992 3.42 3.36 
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TABLE3 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Practical Specific Refractive nition 
Name Composition Color 

size' 
Cost2 Mobs 

gravity 
Refraction 

index 
confused 

charac-
with-

ters 

Amber Hydrocarbon Yellow, Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic Fossil 
red, green, medium or pressed, resin, 
blue plastics soft. 

Beryl: 

Aquamarine Beryllium Blue-green Any Medium 7.5-8.0 2.63-2.80 Double 1.58 Synthetic Double 
aluminum to light to high spinel, blue refrac-
silicate blue topaz tion, 

refrac-
tive 
index. 

Bixbite do. do. Small Very 7.5-8.0 2.63-2.80 do. 1.58 Pressed Refrac-
high plastics, tive 

tourmaline index. 

Emerald do. Green Medium do. 1.5 2.63-2.80 do. 1.58 Fused Emerald 
emerald, filter, 
glass, dich-
tourmaline, roism, 
peridot, refrac-
green tive 
garnet, index. 
doublets 

Emerald, do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine Flaws, 
synthetic emerald brilliant, 

fluor-
escence 
in ultra 
violet 
light. 

Golden do. Yellow to Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, 
(heliodor) golden medium topaz, 

glass, 
doublets 

Goshenite do. do. Any Low 7.5-8.0 2.63-2.80 do. 1.58 Quartz, Refrac-
glass, tive 
white index. 
sapphire, 
white topaz 

Morganite do. Pink to Any do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, Refrac-
rose tourmaline, tive 

pink sap- index. 
phire 

Calcite: 

Marble Calcium White, Any Low 3.0 2.72 Double 1.49-1.66 Silicates, Trans-
carbonate pink, red, (strong) banded lucent. 

blue, agate, 
green, or alabaster 
brown gypsum 

Mexican onyx do. do. Any Low 3.0 2.72 do. 1.6 do. Banded, 
trans-
Lucent. 

See footnotes at end of table. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cost' Mohs 
Specific 

Refraction 
Refractive 

confused 
nition 

size1 gravity index 
with-

charac-
ters 

Chrysoberyl: 

Alexandrite Beryllium Green by Former High 8.5 3.50-3.84 Double 1.75 Synthetic Dich-
aluminate day, red by U.S.S.R. roism, 

artificial (small), Sri inclu-
light Lanka sions in 

(medium) synthetic 
sapphire. 

Catseye do. Greenish to Small to do. 8.5 3.50-3.84 do. 1.75 Synthetic, Gravity 
brownish large shell and 

trans-
lucence. 

Chrysolte do. Yellow, Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline Refrac-
green, , peridot tive 
and/or index, 
brown silky. 

Coral Calcium Orange, Branching, Low 3.5-4.0 2.6-2.7 do. 1.49-1.66 False coral Dull 
carbonate red, white, medium trans-

black, or lucent. 
green 

Corundum: 

Ruby Aluminum Roseto Small Very 9.0 3.95-4.10 do. 1.78 Synthetics, Inclu-
oxide deep pur- high including sions, 

plish red spinel fluor-
escence. 

Sapphire do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. lnclu-
sions, 
double 
refrac-
tion, 
dich-
roism. 

Sapphire, do. Yellow, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, Inclu-
fancy pink, large glass and sions, 

white, doublets double 
orange, refrac-
green, or tion, 
violet refrac-

tive 
index. 

Sapphire and do. Red, pink, do. High to 9.0 3.95-4.10 do. 1.78 Star Shows 
ruby stars violet blue, low quartz, asterism, 

or gray synthetic color on 
stars side 

view. 

Sapphire or do. Yellow, Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic Curved 
ruby pink, or carats spinel, strae, 
synthetic blue glass bubble 

inclu-
sions. 

See fooiDotca at cad of !able. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cosf Mohs 
Specific 

Refraction 
Refractive 

confused 
nition 

size' gravity index 
with-

charac-
ters 

Diamond Carbon White, Any Very 10.0 3.516-3.525 Single 2.42 Zircon, High 
blue-white, high titania, index, 
yellow, cubic disper-
brown, zirconia sion, 
green, single 
pink, blue refrac-

tion, 
hardness, 
cut, 
luster. 

Feldspar: 

Amazonite Alkali alurni- Green Large Low 6.0-6.5 2.56 - 1.52 Jade Cleavage 
num silicate , sheen, 

vitreous 
to pearly, 
opaque, 
grid. 

Labradorite do. Gray with do. Low 6.0-6.5 2.56 - 1.56 do. Cleavage 
blue and , sheen, 
bronze vitreous 
sheen color to pearly 
play opaque, 

grid. 

Moonstone do. White do. Low 6.0-6.5 2.77 - 1.52-1.54 Glass or Blue 
white onyx sheen, 

opal-
escent. 

Gamet Complex Brown, Small to Low to 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, Single 
silicate black, medium high strained spinel, refrac-

yellow, glass tion, 
green, ruby a nom-
red, or alous 
orange strain. 

Jade: 

Jadeite do. Green, Large Low to 6.5-7.0 3.3-3.5 Cryptocry 1.65-1.68 Onyx, Luster, 
yellow, very stalline bowenite, spec-
black, high vesu vian- trum, 
white, or ite, grossu- trans-
mauve Ia rite lucent, to 

opaque. 

Nephrite Complex do. do. do·. 6.0-6.5 2.96-3.10 do. 1.61-1.63 do. Do. 
hydrous 
silicate 

Peridot Iron magne- Yellow Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline Strong 
sium silicate and/or (strong) chrysoberyl double 

green refrac-
tion,low 
dich-
roism. 

Opal Hydrous Colors Large Low to 5.5-6.5 1.9-2.3 Isotropic 1.45 Glass, Play of 
silica flash in high syn~etics, color. 

white gray, triplets 
black, red, 
or yellow 

See footnotes at ead of table. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cost' Mohs 
Specific 

Refraction 
Refractive 

confused 
nition 

size' gravity index 
with-

charac-
ters 

Pearl Calcium White, Small do. 2.5-4.0 2.6-2.85 - - Cultured Luster, 
carbonate pink, or and imita- struc-

black tion ture, 
X-ray. 

Quartz: 

Agate Silica Any color Large Low 7.0 2.58-2.64 - - Glass, Crypto-
plastic, crystal-
Mexican line, irre-
onyx gularly 

banded, 
dendritic 
inclu-
sions. 

Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double 1.55 do. Refrac-
tive 
index, 
double 
refrac-
tion, 
trans-
parent. 

Cairngorm do. Smoky do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Citrine do. Yellow do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Crystal, rock do. Colorless do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Jasper do. Uniform or do. Low 7.0 2.58-2.66 - - do. Opaque, 
spotted red, vitreous. 
yellow, or 
green 

Onyx do. Many do. Low 7.0 2.58-2.64 - - do. Uni-
colors fonnly 

banded. 

Rose do. Pink, rose do. Low 7.0 2.65-2.66 do. 1.55 do. Refrac-
red tive 

index, 
double 
refrac-
tion, 
trans-
lucent. 

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, Refrac-
aluminum medium garnet tive 
oxide index, 

single 
refrac-
tion, 
inclu-
sions. 

Spinel, do. Any Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, Weak 
synthetic carats corundum, double 

beryl, refrac-
topaz, tion, 
alexandrite curved 

striae, 
bubbles. 

See footnotes at eod of table. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Maybe 
Recog-

Name Composition Color 
Practical 

Cost' Mobs 
Specific 

Refraction 
Refractive 

confused 
nition 

size' gravity index 
with-

charac-
ters 

Spodumene: 

Kunzite Lithium Pink to Medium Medium 6.5-7.0 3.13-3.20 Double 1.66 Amethyst, Refrac-
aluminum lilac morganite tive 
silicate index. 

Hiddenite do. Yellow to do. do. 6.5-7.0 do. do. Synthetic Do. 
green spinel 

Tanzanite Complex Blue Smsll High 6.0-7.0 3.30 do. 1.69 Sapphire, Strong 
silicate synthetics. trich-

roism. 

Topaz do. White, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, Refrac-
blue, green medium quartz tive 

index. 

Tourmsline do. All, includ- do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, Double 
ing mixed beryl, refrac-

corundum, tion, 
glass refrac-

tive 
index. 

Turquoise Copper Blue to Large Low 6.0 2.60-2.83 do. 1.63 Glass, Difficult 
aluminum green plastics if mstrix 
phosphate phosphate not pres-

ent, 
mstrix 
usually 
limonitic. 

Zircon Zirconium White, Smsll to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, Double 
silicate blue, or medium medium (strong) synthetics, refrac-

brown, topaz, tion, 
yellow, or aquamarine strongly 
green dichroic, 

wear on 
facet 
edges. 

'Smsll-up to 5 carats; medium-up to 50 carats; large-more than 50 carats. 
2Low-up to $25 per carat; medium-up to $200 per carat; high-more than $200 per carat. 
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TABLE4 

SYNTHETIC GEMSTONE PRODUCTION METHODS 

Production 
Company Gemstone 

methods 

Ruby Flux Chatham 

Do. do. Kashan 

Do. do. Knischka 

Do. do. J.O. Crystal (Ramaura) 

Do. Zone melt Seiko 

Do. Melt pulling Kyocera 

Do. (Inamori) 

Do. Vemeuil Various producers 

Star ruby do. Linde (Div. of Union Carbide) 

Do. Melt pulling Kyocera 

Do. do. Nakazumi 

Sapphire Flux Chatham 

Do. Zone melt Seiko 

Do. Melt pulling Kyocera 

Do. Vemeuil Various producers 

Star sapphire Vemeuil Linde 

Emerald Flux Chatham 

Do. do. Gilson 

Do. do. Kyocera 

Do. do. Seiko 

Do. do. Lennix 

Do. do. Former U.S.S.R. 

Do. Hydrothermal Lechleitner 

Do. do. Regency 

Do. do. Biron 

Do. do. Former U.S.S.R. 

Alexandrite Flux Creative crystals 

Do. Melt pulling Kyocera 

Do. Zone melt Seiko 

Cubic zirconia Skull melt Various producers 
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Date of first 
production 

1950's 

1960's 

1980's 

1980's 

1980's 

1970's 

1900's 

1940's 

1980's 

1980's 

1970's 

1980's 

1980's 

1900's 

1940's 

1930's 

1960's 

1970's 

1980's 

1980's 

1980's 

1960's 

1980's 

1980's 

1980's 

1970's 

1980's 

1980's 

1970's 

TABLES 

VALUE OF 1992 U.S. 
GEMSTONE PRODUCTION, 

BY GEM MATERIALS 

Gem materials Value 

Agate $548,000 

Beryl 323,000 

Coral (all types) 122,000 

Gamet 108,000 

Gem feldspar 1,042,000 

Geode/nodules 260,000 

Fire agate 45,000 

Jasper 111,000 

Obsidian 4,000 

Opal 756,000 

Peridot 1,306,000 

Petrified wood 211,000 

Quartz 638,000 

Sapphire/ruby 895,000 

Topaz 12,000 

Tourmaline 82,000 

Turquoise 1,994,000 

Total 8,457,000 
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TABLE6 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 

Carat Description, Clarity' 
Price range 

Average4 
per carat' 

weight color' (GIA tenns) 
Jan. 1992-Jan. 1993 

July 1992 

0.25 G VS1 $1,400- $1,400 $1,400 

.25 G VS2 1,200 - 1,200 1,200 

.25 G Sll 970 -970 970 

.25 H VS1 1,200 - 1,200 1,200 

.25 H VS2 1,100 - 1,100 1,100 

.25 H Sll 950 -950 950 

.50 G VS1 2,700 -2,900 2,900 

.50 G VS2 2,500 -2,600 2,600 

.50 G Sll 2,300 -2,300 2,300 

.50 H VS1 2,600 -2,700 2,700 

.50 H VS2 2,400 -2,500 2,500 

.50 H Sll 2,100 -2,200 2,200 

.75 G VS1 3,500 -3,500 3,500 

.75 G VS2 3,200 -3,200 3,200 

.75 G Sll 2,800 -2,800 2,800 

.75 H VS1 3,100 - 3,100 3,100 

.75 H VS2 2,800 -2,800 2,800 

.75 H Sll 2,600 -2,600 2,600 

1.00 G VS1 4,600 -4,600 4,600 

1.00 G VS2 4,100 - 4,100 4,100 

1.00 G Sll 3,700 -3,700 3,700 

1.00 H VSl 4,100 - 4,100 4,100 

1.00 H VS2 3,800 -3,900 3,900 

1.00 H Sll 3,400 -3,600 3,600 
1Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; G·H·I-traces of color. 
•clarity: IF no blemishes; VVS1-vety, ver)' slightly included; VS-vety slightly included; VS2-vety slightly 
included, but not visible; Sll-slightly included. 
'Jeweler's Circular-Keystone. V. 164, No. 3, Mar. 1993, p. 148. 
4Jeweler's Circular-Keystone. V. 163, No. 9, Sept. 1992, p. 118. 
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TABLE7 

PRICES OF U.S. CUT COLORED GEMSTONES, BY SIZE1 

Price range 
Average price per 

Carat carat' 
Gemstone 

weight 
per carat 
in 1992" Jan. Jan. 

1992 1993 

Amethyst $8 - $18 $13.00 $13.00 

Aquamarine 75 -250 175.00 82.50 

Emerald 2,5@3,500 2,750.00 2,750.00 

Gamet, tsavorite 600 -900 750.00 750.00 

Ruby 3,0@ 4,800 3,900.00 3,900.00 

Sapphire 8@2,000 1,400.00 1,400.00 

Tanzanite 100 -240 210.00 130.00 

Topaz 5 - 12 9.00 7.00 

Tourmaline, red 60 - 125 92.50 92.50 

'Fine qualily. 
2Jewelers' Circular-Keystone. V. 164, No.3, Mar. 1993, p. 148. These figures represent a sampling of net prices that 
wholesale colored stone dealers in various U.S. cities charged their cash customers during the month for fme-qualily 
stones. 

TABLES 

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND), BY COUNTRY 

1991 1992 
Country Quantity Value' Quantity Value' 

(carats) (millions) (carats) (millions) 

Exports and reexports: 

Belgium '2,177,190 '$430.5 2,404,886 $368.6 

Canada '305,702 '32.1 413,285 30.7 

France 8,746 23.7 1,455 25.2 

Hong Kong '291,537 '270.4 198,418 312.5 

Israel '364,495 '272.1 335,521 279.0 

Japan '125,260 '196.3 80,953 121.5 

Singapore '20,653 '27.5 24,213 30.9 

Switzerland '116,246 '149.7 52,447 146.4 

Thailand '39,748 '39.7 23,057 17.1 

United Kingdom '20,516 '38.5 16,156 51.7 

Other '240,323 '41.3 393,999 (;5.8 

Total '3,710,416 '1,521.6 3,950,390 1,449.5 

'Revised. 
'Customs value. 
2Data may not add to totals shown because of indepcodent rounding. 

Source: Bureau of the Census. 
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TABLE9 

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 

1991 1992 
Kind, range, and 

Quantity Value' Quantity Value' country of origin 
(carat) (millions) (carat) (millions) 

Rough or uncut, natural:2 

Belgium 455,621 $40.7 402,763 $81.9 

Brazil 106,396 9.8 26,867 1.4 

Israel 17,097 10.3 26,699 10.7 

Netherlands 18,334 9.2 79,564 17.6 

South Africa, Republic of 13,787 7.6 13,405 17.6 

Switzerland 64,717 18.9 1,156 9.4 

United Kingdom 625,965 249.5 685,544 189.1 

Venezuela 20,580 0.3 318 0.1 

Other 460,339 181.1 392,059 167.1 

Total 1,782,836 527.4 1,628,375 495.0 

Cut but unset, not more than 0.5 carat: 

Belgium 789,422 280.1 795,348 270.5 

Brazil 41,626 17.6 15,414 6.6 

Canada 4,419 1.2 6,558 2.1 

Hong Kong 132,735 29.0 247,289 44.1 

India 3,373,905 825.4 4,249,843 935.2 

Israel 727,175 357.9 670,327 313.0 

Netherlands 5,612 1.7 3,338 1.1 

South Africa, Republic of 16,517 10.0 7,263 6.3 

Switzerland 21,237 6.2 11,055 4.6 

United Kingdom 1,424 0.7 4,779 1.4 

Other 86,601 20.9 80,899 19.2 

Total 5,200,673 1,550.7 6,092,113 1,604.2 

Cut but unset, more than 0.5 carat: 

Belgium 592,530 793.9 589,036 776.2 

Hong Kong 14,196 34.5 14,879 30.8 

India 41,316 33.8 30,634 18.0 

Israel 783,799 834.4 915,487 973.8 

Netherlands 4,491 13.8 3,928 18.9 

South Africa, Republic of 5,291 12.2 5,706 22.4 

Switzerland 23,766 115.2 10,7,12 95.1 

United Kingdom 9,018 34.8 20,061 35.1 

Other 23,553 41.3 41,319 74.3 

Total 1,497,960 1,913.9 1,631,762 2,044.5 

'Customs value. 
21ncludes some natural advanced diamoud. 
'Data may not add to totals shown because of independent rounding. 

Source: Bureau of the Census. 
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TABLE 10 
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 

1991 1992 
Kind and country Quantity Value1 Quantity Value1 

(carats) (millions) (carats) (millions) 

Emerald: 

Belgium 10,782 $1.6 4,381 $0.7 

Brazil 1,554,717 6.7 125,548 4.5 

Colombia 212,818 51.5 403,988 92.4 
France 1,456 3.0 3,153 4.1 

Germany 19,828 2.2 149,870 4.3 

Hong Kong 114,521 13.4 232,025 19.2 

India 1,298,384 22.7 1,208,678 16.5 
Israel 134,178 21.3 116,586 21.4 

Japan 2,946 0.7 125 0.2 
South Africa, Republic of 206 0.3 962 0.1 
Switzerland 66,283 23.3 164,283 39.6 
Taiwan 414 0.1 3,452 0.3 
Thailand 483,037 12.6 299,313 6.6 

United Kingdom 8,155 0.9 1,957 1.2 

Other 24,980 5.1 240,985 2.5 
Total' 3,939,305 165.5 2,955,906 213.5 

Ruby: 

Belgium 8,127 1.3 9,065 1.1 

Brazil 11,517 0.5 6,793 0.3 
Colombia 145 (') 70 (') 

France 4,686 0.9 790 0.6 

Germany 15,438 1.6 17,677 1.1 

Hong Kong 38,030 4.4 99,817 3.8 

India 455,938 . 1.9 375,745 1.7 

Israel 10,736 0.8 12,094 1.5 

Japan 647 0.1 3 (') 

Switzerland 72,979 16.5 36,221 23.3 

Thailand '1,715,520 37.3 2,008,030 39.1 

United Kingdom 12,089 3.2 2,401 3.3 

Other 32,128 2.4 66,233 2.1 

Total' '2,377,980 70.9 2,634,939 77.8 
Sapphire: 

Australia 3,963 0.3 4,682 0.1 

Aulllria 603 (') 65 (') 

Belpm 5,044 1.3 6,744 0.7 

Brazil 7,932 0.4 23,326 0.2 

Canada 8,109 0.4 187,196 0.5 

Colombia Ill (') 82 0.1 

France 4,695 1.3 591 1.4 

Germany 21,882 0.8 49,194 1.3 

Hong Kong 141,486 6.2 113,670 3.8 

India 59,588 0.6 71,670 0.5 

Israel 10,723 0.8 28,987 1.2 

Japan 6,536 0.5 2,159 0.1 

Korea, Republic of 1,980 (') NA NA 

Singapore 833 0.4 101 (') 
See foocllota Ill cad of IDle. 
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TABLE 1 0-Continued 

U.S. IMPORTS FOR CONSUMPI'ION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 

Kind and country 

Sapphire-Continued: 

Switzerland' 

Thailand 

United Kingdom 

Other 

Total' 

Other: 

Rough, uncut: 

Australia 

Brazil 

Colombia 

Hong Kong 

Nigeria 

Pakistan 

South Africa, Republic of 

Switzerland 

United Kingdom 

Zambia 

Other 

Total 

Cut, set and unset: 

Australia 

Brazil 

Canada 

China 

Germany 

Hong Kong 

India 

Japan 

Switzerland 

Taiwan 

Thailand 

United Kingdom 

Other 

Total' 

'Revised. NA Not available. 
'Cwrtolll8 value. 
2Data may not add to totals shown because of independent rounding. 
'I...ca 1han 1110 unit. 
'Erroneously omitted in 1991. 

Source: Bureau of the CCDSUII. 
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Quantity 
(carats) 

54,023 

21,096 

3,122,987 

15,895 

14,062 

3,501,548 

NA 

NA 

NA 

NA 

1991 

Value' 
(millions) 

$3.9 

16.2 

46.1 

1.4 

0.9 

81.5 

1.1 

35.2 

1.4 

2.0 

0.2 

0.7 

0.6 

1.0 

1.2 

0.8 

11.8 

56.0 

3.2 

9.3 

0.2 

0.8 

15.2 

•t6.6 

7.4 

'9.4 

1.1 

2.8 

72.3 

2.1 

•t4.6 

•t55.o 

Quantity 
(carats) 

85,218 

27,608 

3,991,362 

4,210 

13,989 

4,610,860 

NA 

NA 

NA 

1992 

Value' 
(millions) 

$3.5 

13.6 

45.5 

1.2 

1.4 

75.1 

2.1 

30.2 

4.4 

1.0 

0.2 

0.3 

0.3 

0.7 

0.1 

1.0 

13.1 

53.5 

3.8 

9.0 

0.4 

0.9 

15.7 

17.2 

6.9 

9.3 

0.8 

3.1 

47.5 

0.7 

16.0 

131.4 
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TABLE 11 
VALUE OF U.S. IMPORTS OF 
SYNTHETIC AND 11\flTATION 

GEMSTONES, INCLUDING 
PEARLS, BY COUNTRY 

(Million dollars') 

Country 1991 1992 

Synthetic, cut but unset: 

Australia 0.5 1.9 

Austria 3.4 6.3 

France 1.9 1.4 

Gennany r8.8 10.3 

Hong Kong 1.6 2.9 

Japan .7 1.2 

Korea, Republic of 4.9 4.2 

Switzerland 2.8 4.6 

Taiwan .5 0.9 

Thailand 16.0 23.2 

Other rt.8 1.4 

Total r42.9 58.2 

Imitation: 

Austria r58.6 69.8 

Czechoslovakia r4.0 7.0 

Gennany 1.8 2.8 

Japan 1.5 2.3 

Other 3.0 2.7 

Total r69.0 84.6 
'Revised. 
'Customs value. 
'Data may not add to totals shown because of independent 
rounding. 

Source: Bureau of the Census. 
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TABLE12 

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 

(fhousand carats and thousand dollars) 

1991 1992 
Stones 

Value' Quantity Quantity Value' 

Diamonds: 

Rough or uncut 1,783 527,424 1,628 495,003 

Cut but unset 6,699 3,464,599 7,724 3,648,626 

Emeralds: Cut but unset 3,939 165,508 2,956 213,497 

Coral and similar materials, unworked '2,554 r6,741 2,787 6,115 

Rubies and sapphires: Cut but unset 5,880 rl52,484 7,246 152,886 

Pearls: 

Natural NA r4,645 NA 3,896 

Cultured NA rl6,812 NA 18,313 

Imitation NA '2,492 NA 3,710 

Other precious and semiprecious stones: 

Rough, uncut 338,300 43,825 408,236 41,446 

Cut, set and unset NA rl33,530 NA 109,233 

Other 429 r5,435 281 5,951 

Synthetic: 

Cut but unset rl48,203 r42,901 217,059 58,189 

Other NA '2,099 NA 1,636 

Imitation gemstone NA r66,507 NA 80,927 

Total' XX r4,635,002 XX 4,839,43 
'Revised. NA Not available. XX Not applicable. 
'Customs value. 
Source: Bureau of the Census. 
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Country 

Angola• 

Australia 

Botswana 

Brazil 

Central African 
Republic 

China• 

C6te d'lvoire6 

Czechoslovakia• 

France• 

Gabon• 

Greece• 

Guyana 

India 

Indonesia" 

Ireland" 

Japan• 

Liberia 

Namibia 

Romania• 

Russia1 9 

Sierra Leone6 

South Africa, 
Republic of: 

FinschMine 

Premier Mine 

Venetia Mine 

Other De Beera' 
properties10 

Other 

Total 

Swaziland 

Sweden• 

Tanzania 

U.S.S.R." 9 II 

United States 

Venezuela 

Yugoslavia• 12 

Zaire 

Total 

TABLE 13 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRyi 

Genr 

950 

17,413 

10,660 

'350 

284 

200 

8 

400 

55 

136 

11 

7 

67 

'925 

12 

•1,320 

'700 

•t,400 

'380 

3,800 

44 

1988 

Natural 

Indus
trial 

50 

17,413 

•4,570 

180 

59 
800 

3 

100 
•465 

10 

3 

3 

22 

100 

·so 

6 

'2,600 

•t,540 

•520 

•4o 

4,700 

29 

•tos •4s 

Total' 

1,000 

34,826 

15,229 

•530 

343 

Syn
thetic' 

1,000 15,000 

11 

500 

•520 

146 

4 

14 

29 

167 

'975 

18 

3,920 

2,239 

1,919 

426 

5,000 

4,000 

1,000 

60,000 

25,000 

5,000 

8,504 ·ss,ooo 
73 

25,000 

(Thousand carats) 

1989 

Genr 

1,165 

17,540 

•t0,680 

350 

334 

200 

9 

400 
•t24 

•t37 

3 

3 

7 

62 

910 

90 

Natural 

Indus
trial 

80 

17,540 

•4,570 

150 

81 

800 

3 

100 

'370 

10 

5 
12 

25 

93 

'20 

39 

•t,600 '3,000 

'700 •t,520 

•t,350 

'350 

4,000 

33 

•s3o 
·so 

5,100 

22 

•to5 •45 

Total' 

'1,245 

35,080 

15,252 

500 

415 

Syn
thetic' 

1,000 15,000 

12 

500 
•494 

•t47 

8 

15 

32 

155 

'927 

129 

4,610 

2,215 

1,880 

411 

9,116 

55 

5,000 

4,000 

1,000 

60,000 

25,000 

4,500 

"60,000 

25,000 

•t,060 

17,331 

•t2,150 

600 

303 

200 

9 

400 
•t63 

•119 

·s 
3 

7 

40 

'750 

66 

Natural 

Indus
trial 

'73 

17,331 

•5,200 

900 

78 

800 

3 

100 
•487 

'8 
•t3 

r •ts 
23 

60 

·15 

12 

•t,480 '2,700 

'720 •t,600 

20 

•t,200 

'380 

'3,800 

25 

40 

•460 

•too 

•4,900 

17 

•60 '25 

1990 

Total' 

•t,133 

34,662 

17,352 

1,500 

381 
1,000 

12 

500 

'"650 

•t27 

•t8 

•t8 

30 

•too 

'763 

78 

4,178 

2,328 

62 

•t,652 

488 

8,708 

42 

•11,000 •11,000 

•tso 
'22,000 41,500 •11 ,500 •11 ,500 

r "150 

'23,000 41,500 •t2,000 •t2,000 

w 

85 

'24,000 

54 

2,724 

•49,206 

w 
'15 •t29 

5,000 

15,439 18,163 

•55,122 •t04,33I 24t,soo 

70 

2,663 

•50,385 

185 255 88 
5,000 

15,092 17,755 2,914 

•55,842 •t06,242 246,000 •52,093 

245 333 

16,513 19,427 

•58,818 •110,919 

Syn
thetic' 

15,000 

5,000 

4,000 

1,000 

60,000 

25,000 

4,500 

"60,000 

25,000 

41,000 

w 

5,000 

245,500 
See foo1nofe8 at end of table. 
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TABLE 13-Continued 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRY1 

(Ibousand carats) 

1991 1992• 

Country 
Narural Natural 

Syn- Syn-

Genr 
Indus-

Total3 thetic4 Gem2 
Indus-

Total3 thetic4 

trial trial 

Angola• '899 r62 r 4g61 935 65 1,000 

Australia 17,978 17,978 35,956 21,000 21,000 42,000 

Botswana r11,550 r4,950 r16,506 10,000 5,000 15,000 

Brazil 600 900 •1,500 600 900 1,500 

Central African Republic '296 '82 '379 296 82 378 

China• 200 800 1,000 15,000 200 800 1,000 15,000 

Cote d'lvoire6 11 4 15 11 4 15 

Czechoslovakia• 5,000 5,000 

France• •4,000 4,000 

Gabon• 400 100 500 400 100 500 

Ghana7 r175 r525 "700 175 525 700 

Greece• 1,000 150 

Guinea• 7 '91 6 '97 90 5 95 

Guyana '7 '38 r •45 8 42 50 

India 3 r15 r18 3 15 18 

Indonesia• 8 24 32 6 21 27 

Ireland• 60,000 60,000 

Japan• 30,000 30,000 

Liberia 40 60 •too 60 90 150 

Namibia 1,170 '20 r1,187 1,500 50 '1,549 

Romania• 4,500 4,000 

-Russia' 9 9,000 9,000 18,000 60,000 

Sierra Leone' r160 '83 243 165 85 250 

South Africa, Republic of: 

FinschMine r1,200 '2,280 '3,483 1,200 2,250 '3,446 

Premier Mine 700 r1,550 '2,250 740 1,700 '2,444 

Venetia Mine 100 200 303 660 1,200 '1,868 

Other De Beers' 
properties10 r1,500 r40Q r1,897 1,350 500 '1,849 

Other 400 r100 r493 450 100 5549 

Total '3,900 r4,530 '8,431 "60,000 4,400 5,150 10,156 60,000 

See foolnota at eDd of table. 
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TABLE 13-Continued 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRY1 

(fhousand carats) 

1990 

Country 
Narural 

Indus-
Gem' Total' trial 

Swaziland '34 '23 '57 

Sweden• 

Tanzania '70 '30 '100 

U.S.S.R.•' 10 '10,000 '10,000 '20,000 

United States 

Venezuela •102 '112 '214 

Yugoslavia• 12 

Zaire 3,000 '14,814 '17,814 

Total '50,694 •55,!56 '105,855 

"Estimated. 'Revised. W Withheld to avoid disclosing company proprietary data. 

Syn-
thetic' Gem2 

36 

25,000 

70 

60,000 

90,000 

108 

5,000 

3,000 

359,500 52,063 

Natural 

Indus
trial 

1991" 

24 

30 

115 

12,000 

55,703 

Total' 

60 

100 

223 

15,000 

107,771 

Syn
thetic' 

25,000 

90,000 

5,000 

358,750 

'Table includes data available through May 25, 1993. Total natural diamond output (gem plus industrial) for each country actually is reported, except where indicated by a footnote 
to be estimated. In contrast, the detailed separate production data for gem diamond aod industrial diamond are U.S. Bureau of Mines estimates except Brazil (1988-90), aod Central 
Mrican Republic (1988-90), for which source publications give details on grade 88 well 88 totals. The estimated distnbution of total output between gem aod industrial diamond is 
conjectural, aod for most countries, is based on the best available data .at time of publication. 
2Includes near-gem aod cheap-gem qualities. 
'Natural gem aod industrial data may not add to totals shown because of indepeudant rounding. 
"'ncludes all synthetic diamond production. 
'Reported figure. 
'FigUreS are estimates based on reported exports aod do not include 11muggltld diamonds. 
7Figures do not include smuggled artisana1 production. 
1Formerlypart of the U.S.S.R.. 
'All production in the U.S.S.R. from 1988-91 came from Russia. 
100ther De Beers' Group output from the Republic of South Africa includes Kimberley Pool, Koffiefontein Mine, aod Namaqualaod mines. 
"Diasolved in Dec. 1991. 
uDiasolved in Apr. 1992; however, information is inadequate to formulate reliable estimates of individual country production. 
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FIGURE 1 

PRINCIPAL FORMS OF CRYPTOCRYSTALLINE AND CRYSTALLINE GEMSTONE CUTS 

PRINCIPAL FORMS OF CRYPTOCRYSTALLINE 
GEM-STONE CUTS TRIANGLE 
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PRINCIPAL FORMS OF CRYSTALLINE GEM-STONE CUTS 
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SQUARE TRAPEZE 

~ ~ f!l 

BRILLIANT - T 
"'1!2 

_j_ Common brilliant cuts 

G 

Brilliant 
Split 
Half 
Lisbon 
Twentieth century 
Multifacet 

Facets 
Names Number 

T Table 1 
S Star 8 
B Bezel 4 
TC Top corner 4 
TH Top half 16 
BH Bottom half 16 
BC Bottom corner 4 
P Pavilion 4 
C Culet 1 

G 
Total 
Girdle 

BEADS 

58 

Facets 
58 
42 
16 
74 
80 to 88 
Up to 104 
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GEMSTONES 

By Gordon T. Austin 

Mr. Austin a physical scientist with more than 30 years of industry and Government experience, has been the gemstones 
commodity sptdalist since 1986. Ms. Kelly Dorney of the Branch of Data Collection and Coordination prepared the domestic 
production survey data. 

Webster's dictionary defines a gem "as 
any jewel, whether stone, pearl or the 
like, having value and beauty that are 
intrinsic and not derived from its setting; 
a precious or, sometimes, a semiprecious 
stone cut and polished for ornament. A 
stone of value because it is carved or 
engraved, as a cameo or intaglio. • 
Additionally, the dictionary states that 
gemstone or gem material is a stone or 
material from which a gem may be cut. 
So a gem, gemstone, or gem material 
may be described as inorganic or organic 
minerals used for personal adornment, 
display, or to manufacture objects of art 
because they possess beauty, rarity, and 
durability. 

In 1993, the value of natural 
gemstones from deposits in the United 
States was $57.7 million, a decrease of 
13% compared with that of 1992. 
Production of gemstones included faceting 
rough, lapidary rough, carving material, 
specimen material, natural and cultured 
freshwater pearls, mother of pearl, shell, 
fossil ivory, amber, and coral. 

Laboratory grown synthetic gemstones 
have essentially the same appearance and 
optical, physical, and chemical properties 
as the natural material that they represent. 
Synthetic gemstones produced in the 
United States include alexandrite, coral, 
diamond, emerald, garnet, lapis lazuli, 
quartz, ruby, sapphire, spinel, and 
turquoise. Laboratory grown simulants 
have an appearance similar to that of a 
natural gem material but have different 
optical, physical, and chemical 
properties. The gemstone simulants 
produced in . the United States include 
coral, cubic zirconia, lapis lazuli, 
malachite, and turquoise. Additionally, 
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certain colors of synthetic sapphire and 
spinel, used to represent other gemstones, 
would be classed as simulants. Colored 
and colorless varieties of cubic zirconia 
are the major simulants produced. In 
1993, the reported value of production of 
U.S. synthetic and simulant materials was 
$17.9 million, about a S% decrease from 
that of 1992. 

Wholesale and retail stores, gem and 
mineral shops, gem and mineral dealers, 
cutting factories, and jewelry 
manufacturers were the major purchasers 
of domestic gem materials. 

OOMF.STIC DATA COVERAGE 

The U.S. Bureau of Mines (USBM) 
estimates U.S. production from the 
"Natural and Synthetic Gem Material 
Survey," a voluntary survey of U.S. 
operations, and from USBM estimates of 
unreported production. Of the 387 
operations surveyed, 84% responded, 
84% of the natural gemstone producers 
and 95% of the synthetic and simulant 
producers. 

The number of operations surveyed in 
1993 was 3% less than the number 
surveyed in 1992. The response rate was 
about the same. The USBM estimated 
the production by nonresponding 
operations, by professional collectors, and 
by amateur or hobbyist collectors. The 
basis for these estimates was information 
from published data, conversations with 
gem and mineral dealers, analyses of gem 
and mineral shows and sales statistics, 
and from information informally supplied 
by collectors. 

BACKGROUND 

The history of production and 
preparation of gemstones begins with the 
wearing of items for personal adornment 
in prehistoric times; this preceded even 
the wearing of clothes. Amber was 
mined in the Baltic countries for use as a 
gem material before 25000 B.C. Later, 
the Phoenicians in their writings 
described their trade routes to the Baltic 
for amber and to areas in Asia and Africa 
for other gemstones. The voyages of 
Columbus brought increased interest in 
gemstone deposits, especially emerald, in 
South America. The discovery of 
diamond in Africa in 1859 focused major 
interest on Africa. More recently, the 
discovery of diamond in Western 
Australia in 1967 resulted in the 
development of the largest known 
diamond deposit in the world. 

Commercial mining of gemstones is 
extensive in the United States but not as 
large-scale operations. More than 60 
different gemstones have been produced 
commercially from small domestic 
sources. Often, production rests in the 
hands of hobbyists and members of 
mineralogical and lapidary clubs. The 
Crater of Diamonds State Park near 
Murfreesboro, AR, is open to the public 
on a fee-per-day basis, as are many 
gemstone deposits throughout the United 
States. Each year many gem-quality 
stones are found at these locations. 

Definitions, Grades, and Specifications 

The gemstones data include 
information on select rocks, certain 
varieties of mineral specimens, and some 
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organic materials, such as pearl, amber, 
jet, and coral. Customarily, diamond, 
ruby, sapphire, and emerald are the 
major gems. 

The most important qualities of 
gemstones are beauty, durability, 
uniqueness, and rarity. Beauty, indicated 
as splendor, purity, or attractiveness, is 
according to the taste of the beholder and 
includes such appearances as luster, 
transparency, brilliance, and color. 
Luster of a mineral or stone is 
independent of color and is the surface 
appearance in reflected light. Apart from 
materials that have a metallic luster, the 
chief contributors to luster are 
transparency and refractive index. In cut 
gems, the perfection of the polish 
enhances the luster. Visible 
imperfections impair the luster of 
transparent stones. Yet, defects, 
described as "jardens" or "inclusions, • 
may enhance the beauty and value of 
natural rubies, emeralds, and other 
gemstones. Sometimes these inclusions 
may be used to identify the country and 
even the mine from which the stone 
came. Durability is the resistance of a 
stone to abrasion, pitting, chipping, or 
splitting. Resistance to abrasion is 
correlated with relative hardness, but 
intrinsic brittleness and toughness suggest 
resistance to wear in other aspects. 
Rarity is an essential qualification and is 
more important for some stones in 
determining their value than their physical 
characteristics. 

Of the approximate 2,900 mineral 
species, only about 100 possess all the 
attributes required of a gem. Collectors 
of gems may not require that a gem be 
durable because the stone is for display 
and is not to be worn. Therefore, the 
number of species of gemstones may be 
greater than the 100 that meet all the 
requirements. 

Silicates furnish the greatest number, 
including such minerals as beryl, topaz, 
tourmaline, and feldspar. Oxides such as 
corundum (ruby and sapphire) and quartz 
(amethyst, agate, etc.) comprise the 
second largest group. Sulfides, 
carbonates, and sulfates are of small 
importance; the phosphates yield 
primarily turquoise and variscite. An 
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exception is pearl, essentially calcium 
carbonate, which ranks high as a gem. 
Diamond, the best known gem, is an 
isometric crystalline form of the element 
carbon. 

Gemstones are classified the same as 
minerals; that is, into group, species, and 
variety. Group refers to two or more 
gem materials that are similar in crystal 
structure and physical properties but have 
different chemical properties. Each 
member of the group is a species. 
Varieties of species have similar crystal 
structure and chemical characteristics but 
differ in color. An example of this 
would be the hessonite variety of 
grossular species of the garnet group. 

Products for Trade and Industry 

Cutting of gems from gemstones is to 
obtain the most effective display of the 
material. No significant change is made 
in the fundamental properties, and the 
preparation is to enhance the desirable 
characteristics that are present initially. 
Gemstones are cut into gems in three 
main styles: faceted, cabochons, and 
baroque. 

Facet cutting usually is on transparent 
gemstones to increase brilliancy and 
appearance. Often it is confined to the 
harder materials. Softer materials may 
be faceted, but extreme care must be 
exercised in cutting and polishing the 
stones and in their use in jewelry. Often 
the softer gems are only for display and 
not for making jewelry. The "round 
brilliant" cut, most commonly used in 
faceting, has 58 facets, 33 above the 
circle "girdle" and 25 below it, arranged 
in eightfold symmetry. The "round 
brilliant • and other common cuts are 
illustrated in figure 1. (See figure 1.) 

Cabochons are cut in four operations: 
sawing, grinding, sanding, and polishing. 
Sawing, the first step in cutting, 
customarily is done with a diamond saw 
to obtain a slab or slice of the desired 
size and thickness from the rough 
gemstone. The cabochon outline is 
scribed onto a flat surface, using a 
template for making a standard size for 
jewelry mountings. Rough grinding of 
the stone may be by metal-bond diamond, 

electroplated diamond, silicon carbide, or 
aluminum oxide wheels or coated 
abrasive disks. In grinding, the hardness 
of the gemstone determines the grit and 
hardness of the abrasive used. Multiple 
grinding steps starting with 80- to 
100-mesh (grit) through 600-mesh 
abrasives are used. The scratches left by 
grinding are removed by progressively 
finer grinding and sanding. Disk or belt 
sanders use abrasives bonded to cloth, 
waterproof reinforced paper abrasives, or 
cloth charged with abrasive pastes. The 
final polish is on hard felt, wood, or 
leather laps, with various polishing agents 
such as fine diamond compound, tin 
oxide, tripoli, chromium oxide, cerium 
oxide, alumina, or rouge. 

Polished irregular shapes are baroque 
gems. An inexpensive method of 
polishing baroque gems is to tumble them 
in rubber-lined drums, using a grinding 
and polishing medium with or without 
water. 

Industry Structure 

The Central Sales Organization (CSO), 
the marketing arm of De Beers Centenary 
AG, highly controls the world market for 
rough diamonds. It is by far the most 
controlled of the world's commodity 
markets. The CSO markets about 80% 
of the world's gem and natural industrial 
diamond. The marketing through the 
CSO is by the Diamond Trading Co. Ltd. 
and Industrial Distributors Ltd. The CSO 
sells uncut gem diamonds for De Beers 
and most other major producers at sights 
(approved bidder viewings) in London, 
England, and Lucerne, Switzerland. 
There are 10 such sights each year. 

Diamonds reach the CSO sights 
through three channels-De Beers owned 
and operated mines, contracts sales by 
mine owner and operators, and open
market competitive sales. 

The distribution of rough diamonds in 
the Republic of South Africa is by the 
South Africa Diamond Board. A new 
agreement was reached between De Beers 
Consolidated Mines Ltd., its customers, 
and the Government of South Africa on 
the method of domestic rough diamond 
distribution. In the past, all categories of 
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rough diamonds that could be processed 
economically in South Africa must first 
be offered to local manufacturers. Rough 
could be exported duty free only if it had 
first been offered to the local market, 
otherwise a 15% duty was charged. 
Now, all rough will be shipped to 
London and mixed with diamonds from 
the other producers. Rough for South 
African cutters is then drawn from the 

· world rough supply. 
The CSO has been extremely 

successful at maintaining the rough 
diamond market for more than 50 years. 
In modem times there has never been a 
decrease in CSO's price of rough 
diamonds. (See tables 1 and 2.) The 
compounded effect over 44 years of these 
increases is a price increase of about 
1,800%. Thus, a piece of rough that 
sold for $100 in August 1949 would sell 
for about $1,830 in February 1993. 

For more than 30 years, the major 
diamond cutting and polishing centers of 
the world were in Belgium and Israel, 
with a certain amount of the larger stones 
being cut in the United States. In the 
early 1980's, the development of a large 
cottage industry in India-today there are 
more than 500,000 cutters-made a major 
impact on world diamond trade. India 
consumes most of the world's small-gem, 
cheap-gem, and near-gem rough material 
in the manufacture of small stones, which 
resulted in annual cut-stone exports worth 
billions of dollars. These small stones 
averaged less than one-fifth of a carat 
(0.20 carat). The availability of small 
inexpensive stones resulted in substantial 
changes in the design of jewelry. The 
utilization of small cut diamond stones 
(usually 0.07 to 0.14 carats each, called 
melee) to create a pave effect (set close 
together to conceal the metal base) is but 
one example. 

Estimates are that Russia's diamond 
cutting industry employs about 16,000 
workers. The eight Krystall factories at 
Moscow, Smolensk, Kiev, Bamaul, 
Vinnitsa, Yerevan, Kusa, and Gomel 
employ fewer than 8,000, with the 
Moscow plant having about 900 workers. 
The workers at the various factories may 
be paid by different methods. 

The workers at the Moscow plant are 
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paid by the piece according to its size and 
difficulty of the cut. At Kiev, those 
workers whose work is not subject to 
inspection receive a 50% higher salary. 
Some Krystall factories have an incentive 
program for workers producing stones of 
0.3 carat and larger. The incentive is a 
bonus of 5% of the added value that is 
paid to each 20-worker team and is 
shared by the team. 

The diamond cutting and polishing 
factory at Nur Adjen, Armenia, produced 
about $60 million of income per year. 
The factory works at full capacity even in 
the winter because of its priority for 
electricity and heat. The factory's 1,800 
workers are not allowed to drlrik: at lunch 
(unlike Russian and Ukrainian diamond 
factory workers), have high morale, and 
comparatively high salaries; these factors 
resulted in high-quality production. 

Annual cut diamond production 
depends on the number of workers in the 
industry and their productivity. If it is 
assumed that the industry has a 
production rate of 20 carats of finished 
goods per month per worker and that 
polished yields are less than 40%, then 
the industry's consumption of rough and 
yield of finished goods can be estimated. 
It is estimated that during a year, the 
Russian diamond cutting industry 
processes about 3.8 million carats of 
rough that yields about 1.6 million carats 
of polished goods. The polished goods 
would be worth between $500 million and 
$550 million on the world market. 

During 1991, Leo and Schachter & 
Co. opened the newest, largest, and most 
modem U.S. diamond polishing factory 
in New York. The factory is 
computerized to track every diamond 
from rough to finished stone. The 
computer predicts the cash return from 
each piece of rough based on estimates of 
the rough's color, clarity, yield, and 
make; estimates are reported to be within 
2% of actuals. The factory employs 40 
polishers. 

Cutting and polishing of colored, 
synthetic, and simulant gemstones are 
centered in, listed according to 
importance, Thailand, India, Hong Kong, 
Republic of Korea, China, and Brazil, 
where cheap labor and favorable export 

laws ensure the lowest total costs for 
finished gems. 

Geology-Resources 

Gemstones form in a large variety of 
igneous, metamorphic, and sedimentary 
deposits, usually as a small fraction of the 
total deposit. The origins are as varied 
as the deposits. Gemstones form 
primarily by precipitation from watery 
solutions, by crystallization from molten 
rock, and by metamorphic processes. 
Approximately one-third of gemstones is 
silicate minerals, about one-fifth alumina
silicates, and almost one-seventh oxides. 
The remaining compositional groups 
include the sulfides, phosphates, 
borosilicates, carbonates, and, in the 
single case of diamond, an element. The 
composition of selected gem materials is 
one line item in table 3. (See table 3.) 

There are no large resources of major 
gem materials defined in the United 
States. North Carolina has emerald, 
ruby, and sapphire deposits. Historically, 
sapphires have been mined in Montana, 
and commercial mining is underway 
again. Many other domestic deposits of 
gemstones are known and have been 
mined for many years. Still, there are no 
systematic evaluations of the magnitude 
of these deposits, and no statements can 
be made about their reserve or the size of 
the resource. 

Occasional finds of diamond have been 
made, but no great diamond pipes or 
alluvial deposits similar to those of Africa 
have been reported. Diamond exploration 
is underway by several companies in the 
Colorado-Wyoming State line area, and in 
Michigan, Minnesota, Wisconsin, and 
Arkansas. Diamond-bearing kimberlites 
have been located and bulk samples have 
been processed for diamond recovery. 

World resources of gemstones are 
nearly all unevaluated. However, world 
gem diamond reserves are estimated to be 
about 300 million carats, including near
gem and cheap-gem qualities. Nearly all 
the reserves are in, listed in order of size, 
Australia, Africa and Russia. The 
estimates for diamond reserves are of 
limited value because data needed for 
reliable estimates are not available from 
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the producers. Reserve data on other 
gemstones are even less available than for 
diamond. 

Tedmology 

Synthetic Gems.-Synthetic gemstone 
producers use many different methods, 
but they can be grouped into one of three 
types of processes: melt growth, solution 
growth, or extremely high-temperature, 
high-pressure growth. 

The year 1902 saw the first production 
of synthetic ruby using the Vemeuil 
flame-fusion process. Later, sapphire, 
spinel, rutile, and strontium titanate were 
grown with this technique. In this 
process, a single crystal, called a boule, 
forms in the flame of a simple, 
downward-impinging oxygen-hydrogen 
blowtorch. Pure oxides of aluminum (in 
the cases of ruby, sapphire, and spinel) 
or titanium (rutile and strontium titanate) 
are poured into the top of a small furnace 
and melted. Other oxides are added as 
needed for process control and to obtain 
the specific color desired. The melted 
material solidifies as a boule on a rotating 
fire-clay peg as the peg is slowly 
withdrawn. 

A boule has a very characteristic 
shape, with a rounded end, a long, 
cylindrical body, and a tapering end. It 
is usually about 13 to 2S millimeters in 
diameter, SO to 100 millimeterslong, and 
weighs 75 to 250 carats (a carat is 200 
milligrams). Under controlled 
conditions, a boule about S millimeters in 
diameter and more than 890 millimeters 
long can be produced for the 
manufacturing of jewel bearings. 

Another melt technique is the 
Bridgman-Stockbarge solidification 
method, named for an American, P. W. 
Bridgman, and a German, D. C. 
Stockbarge, who, aided by three 
Russians, J. Obreimov, G. Tammann, 
and L. Shubnikov, discovered and 
perfected the process between 1924 and 
1936. Currently, the method is used 
primarily for growing nongem halide, 
sulfide, and various metallic oxide 
crystals, one of the metallic oxides being 
aluminum oxide or sapphire. 

The Bridgman-Stockbarge process uses 
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a specially shaped crucible, which is a 
cylindrical tube open at one end and 
capped at the other by a small, pointed 
cone. The crucible is filled with the 
powdered chemicals necessary to grow a 
specific crystal and is lowered slowly 
through a furnace. The small, pointed 
end of the cone cools first because it is 
the first part of the crucible that moves 
from the hottest p&rt of the furnace into 
cooler regions and it is the first part to 
emerge from the furnace. As the crucible 
cools, the molten materials solidify, 
hopefully in a single crystal, in the point 
of the crucible. The crystal then acts as 
a seed around which the remainder of the 
molten material solidifies until the entire 
melt has frozen, filling the container with 
a single crystal. 

This process is simple, and crystals of 
various sizes can be grown. The crystals 
are typically about 51 millimeters in 
diameter and 15 millimeters in length, but 
large ones exceeding 890 millimeters in 
diameter and weighing more than 1 
metric ton have been grown. The 
crystals have the same shape as the 
crucible. 

The Cmchralshi pulled-growth method 
is used for ruby, sapphire, spinel, 
yttrium-aluminum-garnet (YAG), 
gadolinium-gallium-garnet (GGG), and 
alexandrite. Czochralshi developed his 
method about 1917 while working with 
crystals of metallic nutrients. 

In the Czochralshi method, ingredient 
powders-nutrients-are melted in a 
platinum, iridium, graphite, or ceramic 
crucible. A seed crystal is attached to one 
end of a rotating rod, the rod is lowered 
into the crucible until the seed just 
touches the melt, and then the rod is 
slowly withdrawn. The crystal grows as 
the seed pulls materials from the melt, 
and the material cools and solidifies. 
Yet, because of surface tension of the 
melt, the growing crystal stays in contact 
with the molten material and continues to 
grow until the melt is depleted. 

Typically, the seed is pulled from the 
melt at a rate of 1 to 100 millimeters per 
hour. Crystals grown using this method 
can be very large, more than 51 
millimeters in diameter and 1 meter in 
length, and of very high purity. Each 

year this method grows millions of carats 
of crystals for use as gems, laser rods, 
windows for special scientific or technical 
applications, and for other industrial 
applications. 

Certain gemstones pose unique 
problems when attempting to grow them. 
The problems arise because certain 
materials are either so reactive that they 
cannot be melted even in unreactive 
platinum and iridium crucibles or they 
melt at higher temperatures than the 
crucible materials can endure. Therefore, 
another melting system must be used, 
called the skull melting system. Cubic 
zirconia, because of its high melting point 
(2, 700 o C) must be grown using the skull 
melting method. 

The "skull" is a hollow-walled copper 
cup. Water is circulated through the 
hollow walls to cool the inside wall of the 
skull. The cup is filled with powdered 
ingredients and heated by radio frequency 
induction until the powders melt. 
Because the water cools the walls of the 
skull, the powdered materials next to the 
walls do not melt, and the molten 
material is contained within a shell of 
unmelted material. Therefore, the 
reactive or high-temperature melt is 
contained within itself. When the heat 
source is removed and the system is 
allowed to cool, crystals form by 
nucleation and grow until the entire melt 
solidifies. Crystals grown using this 
system vary in size, depending on the 
number of nucleations. In growing cubic 
zirconia, a single skull yields about l 
kilogram of material per cycle. 

Solution techniques for making 
synthetic gems include flux methods for 
emerald, ruby, sapphire, spinel, Y AG, 
GGG, and alexandrite. The other 
solution method is the hydrothermal 
method, often used for growing beryl 
(emerald, aquamarine, and morganite) 
and quartz. 

Quartz crystals are grown in a 
hydrothermal solution in large pressure 
vessels known as autoclaves. Careful 
control of temperature and pressure in the 
different areas of the autoclave result in 
the feed material, known as lascas, 
dissolving in the hotter portion. The 
material redeposits on seed crystals, 
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located in the cooler portion, forming 
synthetic quartz crystals. The process 
usually takes 30 to 60 days for the 
crystals to reach the desired size. The 
process can produce rock crystal, 
amethyst, or citrine. 

The same system is used to grow beryl 
crystals. Beryl seed crystals are 
suspended in the cooler upper portion of 
an autoclave. Nutrient materials dissolve 
in the hotter, lower portion of the 
autoclave and, because of the temperature 
and pressure gradients, migrate to the 
cooler seeds and are deposited. 

Other techniques involve solid- or 
liquid-state reactions and phase 
transformations for jade and lapis lazuli; 
vapor phase deposition for ruby and 
sapphire; ceramics for turquoise, lapis 
lazuli, and coral; and others for opal, 
glass, and plastics. 

The Vemeuil, Czochralshi, and scull 
melting processes are the melt techniques 
most often used for gem materials. (See 
table 4.) 

Enhancement of Gemstones.
Enhancement of gemstones through 
chemical and physical means has become 
much more commonplace in the past few 
years and includes a wider variety of 
materials. Irradiation by electromagnetic 
spectrum (X-rays, gamma rays, etc.) and 
by energetic particles (neutrons, 
electrons, alphas, etc.) is used to enhance 
or change the color of diamonds, topaz, 
tourmaline, quartz, beryl, sapphire, 
zircon, scapolite, and pearls. Nearly all 
blue topaz is irradiated, but this does not 
imply that these gem materials are 
irradiated regularly. 1 

Many gemstones can be enhanced by 
chemical treatment or impregnations. 
The treatments may alter the bulk of the 
gem material or only penetrate the 
surface. This includes bleaching, oiling, 
waxing, plastic impregnations, color 
impregnations, and dyeing. The 
treatments that alter only the surface of 
the material include surface coatings of 
various types, interference filters, foil 
backings, surface decoration, and 
inscribing. Chemical treatment is more 
widespread than just the common dyeing 
of quartz, treatment of turquoise, and 
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oiling of emeralds. Chemical treatment 
and impregnations have been used to 
enhance amber, beryl, chalcedony, coral, 
diamonds, emerald, ivory, jade, lapis 
lazuli, opal, pearl, quartz, ruby, sapphire, 
tiger's eye, and turquoise. 2 

In recent years the bleaching and 
impregnating of jadeite jade have become 
much more common. Investigators at 
gem laboratories estimate that as much as 
90% of the jadeite sold in Taiwan is 
bleached; this includes both high- and 
low-quality material. The treatment is a 
two-step process where the jadeite is first 
chemically bleached using hydrochloric 
acid, nitric acid, or sodium compounds. 
The bleaching can take several hours to 
several weeks. The jadeite is then 
impregnated with a polymer, wax, or 
resin. 3 

Since about 1987, fractures, cleavages, 
and other void-type imperfections that 
reach the surface in diamonds have been 
filled using a process developed by Mr. 
Zvi Yehuda, of Ramat Gan, Israel. This 
treatment can enhance that apparent 
clarity of treated faceted diamonds; 
examples are available that show SI 
stones enhanced to VS and I1 improved to 
Sl;z. Y ehuda also had developed a similar 
treatment for emeralds. 

The oldest and most common method 
of gemstone enhancement is heat treating. 
Heat treatment of gem materials was used 
in Greece and Rome well before the 
Christian Era. Heat treatment can cause 
color change, structural change, and 
improve clarity. In the past, heat 
treatment was common for quartz and 
gem corundum. Today, materials that 
are heat treated to enhance their 
appearance include amber, beryl, 
diamond, quartz, ruby, sapphire, topaz, 
tourmaline, zircon, and zoisite. 4 

An additional type of treatment for 
sapphire and ruby is diffusion treatment, 
a chemical-heat treatment. In this 
process a thin layer of color is diffused 
into the surface of the gem. The color 
may be diffused as little as 0.1 millimeter 
or as much as 0.4 millimeter into the 
gem. The treatment is a long prOcess of 
heat treatment in a bath of chemicals 
containing the proper proportions of 
titanium and iron. The American Gem 

Trade Association (AGTA) adopted a 
policy for the disclosure of diffusion 
treated gems. The policy is "If the color 
of a gemstone is confined to an area near 
the surface so that the color of the stone 
would be visibly affected by recutting or 
repolishing then the following statement 
must also appear: Although the color 
induced in the diffusion treated gems is 
permanent, it remains confined to a 
shallow surface layer." Therefore, 
recutting or repolishing is not 
recommended. 5 

Exploration.-Gemstone exploration 
should be undertaken in much the same 
manner as any other mineral exploration 
program. Historically, this has not been 
the case, except for diamond exploration. 
Exploration for diamonds starts with an 
area analysis to determine favorable 
geologic settings. The analysis is 
followed by on-the-ground regional 
reconnaissance and mapping. Airborne 
geophysical surveys may be completed 
before or after the regional 
reconnaissance work. Followup geologic 
work on the ground is used to determine 
the presence of kimberlite or lamproite 
host rock. If a host rock is present, then 
drilling and sampling determine if 
diamonds are present and in what quantity 
and quality. 

Historically, most gemstone deposits 
have been found by following float 
material to the source or by alluvial 
sample collected while searching for 
some other mineral, usually gold. One of 
the largest Maine tourmaline deposits was 
found when tourmaline crystal were 
found in the roots of an overturned tree. 
In the future, gemstone exploration will 
be conducted in a more businesslike and 
scientific manner. Successful exploration 
for gemstone deposits begins with the 
selection of target areas based on the 
presence of known favorable host rocks. 
Geologic studies and maps, topographic 
maps, and aerial photographs are used to 
identify favorable metamorphic, igneous, 
alluvial, or eolian geological formations. 

The second step is field examination of 
the selected targets. This may include 
geologic mapping and limited sampling, 
but in many cases reconnaissance studies 
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are sufficient. The next step, if 
warranted, is to sample the deposit in 
detail to measure the physical parameters 
of the deposit, specifically its grade and 
size. 

The method of sampling used depends 
upon the type of deposit. Hard-rock 
deposits, igneous or metamorphic, are 
sampled differently than alluvial or eolian 
deposits. 

Hard-rock deposits can be either 
diamond core drilled or trenched. 
Trenches should be oriented 
perpendicular to the strike of the 
formation and can be dug by hand, with 
a dozer, or with a backhoe. 

Placer deposits can be sampled by 
drilling, trenching, or by excavating pits 
or shafts. The physical nature of the 
deposit; its thickness, hardness, and grain 
size; and whether it is above or below the 
water table influence the method of 
sampling chosen. For shallow deposits, 
hand augers or power augers can be used 
to drill sample holes. In deposits that are 
too hard to hand auger because of the 
presence of clay, iron oxide cement, or 
mild calcium carbonate cement, two
person motor-driven augers or vehicle
mounted augers (such as post hole 
diggers or telephone pole hole diggers) 
work well. However, augering does not 
always provide uncontaminated samples 
and is not effective below the water table. 

Truck-mounted water-jet drills and 
rotary hammer drills are used to test thick 
deposits and deposits that are too hard to 
drill with other methods. A water-jet 
drill uses flush-jointed drill pipe with 
perforations near the bit to direct jets of 
water forward and downward from the 
bit. A hammer advances the drill bit and 
casing at the same time. Water from the 
jets flushes out the hole and returns 
cuttings to the surface in the annulus 
between the drill pipe and casing. Also, 
truck-mounted rotary drills equipped with 
double-pipe drill string and downhole 
hydraulic hammers can be used. 
Compressed air is forced down the inner 
pipe and returns samples to the surface in 
the annulus between the inner pipe and 
outer casing. Bits are selected depending 
on the type of material to be drilled. 

Trenching can be carried out using 
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either a dozer or a backhoe, depending on 
the size and depth of the deposit. In 
unconsolidated sediments it is difficult to 
maintain the stability of the walls of 
trenches, and samples can be 
contaminated by material sloughing from 
above. Bulk samples can be collected 
from 1-cubic-meter pits or shafts. 
However, again, wall stability can be a 
problem unless some form of shoring is 
used. 

Mining.-Gemstone mining operations 
can range from the most primitive to the 
most sophisticated. In hard rock, at 
shallow depths, an operation by one, two, 
or three persons may be mined by 
pry bar, pick, shovel, and buckets or 
baskets for carrying material; drilling and 
blasting may be employed. A larger 
operation includes drilling, blasting, and 
minimum timbering. Mechanized hauling 
and hoisting is done only at the larger 
mines. 

Diamond mining in the kimberlite 
pipes of Africa and Russia and the 
lamproite pipes of Australia represent the 
ultimate in that huge quantities of ore 
must be mined to extract small quantities 
of diamond (as few as 20 to 30 carats per 
100 tons of ore) produced at as low a 
cost as possible. 

Placer mining for gemstones ranges 
from small-scale, simple procedures to 
huge, complicated operations. In some 
areas, digging is by hand, and sorting and 
recovery is by panning, screening, or 
sluicing. Diamond miners in the larger 
placer operations use bucket dredges and 
heavy-duty excavating equipment, as, for 
example, in Australia, Brazil, Namibia, 
the Republic of South Africa, and Russia. 

Processing.-Most gemstone ores are 
broken or crushed where necessary and 
concentrated by various combinations of 
hand picking, washing, screening, or 
jigging. In large-scale operations, 
mineral beneficiation methods are 
mechanized and employ the latest 
technology in each step from primary 
crushing and screening to the final 
recovery processes. Diamond recovery, 
in particular, makes use of standard 

gravity methods, grease belts, 
electrostatic separation, skin-flotation, 
magnetic separation, separation by X-ray 
luminescence, and separation by optical 
sorting. 

ANNUAL REVIEW 

Production 

In 1993, all 50 States produced at least 
$1,000 worth of gem materials. Ten 
States accounted for 93 % of the total 
value of production of natural gemstones. 
The States, in order of declining value of 
production, were Tennessee, Maine, 
Arizona, Arkansas, Alabama, Kentucky, 
Oregon, Utah, California, and Nevada. 
These States accounted for about 93% of 
the total value of U.S. production of 
natural gemstones. Certain States were 
known best for the production of a single 
gem material (i.e., Tennessee for 
freshwater pearls and Arkansas for 
quartz). Other States produced a variety 
of gemstones. Tennessee, Arkansas, 
Alabama, and Kentucky, in declining 
order of value of production, were the 
major producers of freshwater mussel 
shell and pearl. Arizona produced the 
greatest variety. Production included 
agate, amethyst, antlerite, azurite, 
chrysocolla, fire agate, garnets, jade, 
malachite, obsidian, onyx, peridot, 
petrified wood, precious opal, shattuchite, 
smithsonite, and turquoise. California, 
Idaho, Montana, and North Carolina also 
produced a variety of gemstones. 
Historically, North Carolina is the only 
State to have produced all four of the 
major gems: diamond, emerald, ruby, 
and sapphire. 

The reported value of synthetic and 
simulant gemstone production was $17.9 
million in 1993, a decrease of 5% over 
that of 1992. Fourteen firms, four in 
California; four in Arizona; and one each 
in Massachusetts, Michigan, New Jersey, 
North Carolina, Ohio, and Washington, 
produced synthetic and simulant gem 
material. Production during 1993 
included the manufacture of amethyst, 
azurite/malachite, cubic zirconia, 
emerald, lapis, ruby, sapphire, and 
turquoise. The materials were made by 
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10 plants operating in 8 States. The 
States, in descending order of value of 
production, were California, 
Massachusetts, New Jersey, Washington, 
Arizona, Michigan, New Mexico, and 
Ohio. 

Arizona is known for its variety of 
gemstones that include agate, amethyst, 
antlerite, azurite, chrysocolla, fire agate, 
fluorite, garnet, jade, jasper, malachite, 
obsidian (Apache tears), onyx, peridot, 
petrified wood, precious opal, shattuchite, 
smithsonite, and turquoise. Yet, 
turquoise, peridot, petrified wood, and 
azurite-malachite accounted for more than 
90% of the total value of gem material 
produced. Arizona was the largest 
domestic producer of azurite, fire agate, 
peridot, petrified wood, and turquoise. 
Also, it is estimated that Arizona was the 
world's largest producer of peridot, 
turquoise, and petrified wood and a 
significant producer of pyrope gatnet. 
Many gem and mineral dealers believe 
that the value of mineral specimens 
produced from Arizona deposits is equal 
to, if not greater than, the value of 
gemstone produced. The USBM does not 
survey the production of mineral 
specimens, but its gemstones survey does 
capture data on that portion of the 
mineral specimens that are gemstones. 
The mineral specimen information 
collected is for gemstones that are used as 
specimen, because the value of the 
specimen is in the total value of 
production of the individual gemstone. 
This is particularly true for the 
production of Arizona's petrified wood. 
Additionally, four manufacturers of 
synthetic or simulant gem materials in 
Arizona produced about $0.3 million 
worth of material. 
M~ conwued to~ the State 

with the greatest value of quartz 
production. At least four firms produced 
significant amounts of gem and specimen 
rock crystal from deposits in the areas 
around Hot Springs, Mt. Ida, and 
Jessieville. As stated earlier, the rivers, 
lakes, and reservoirs of Arkansas 
conwued as the second largest source of 
U.S. freshwater mussel shell and pearl. 
Arkansas also produces several different 
mineral specimens other than rock 
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crystals, but only the rock crystal 
specimen production is in the gemstone 
production numbers. 

During 1993 at Crater of Diamonds 
State Park, Murfreesboro, AR, visitors 
reported finding 800 diamonds that 
totaled 144.44 carats. Crater of 
Diamonds State Park is the only location 
in the United States to have reported 
sustained production of diamonds for any 
appreciable length of time. Diamonds are 
found by visitors to the State park who 
pay a daily fee to hunt for diamonds 
using only handtools. It is possible that 
1993 could ~ the last year that Mkansas 
has the only operawg diamond mine. 
Mining tests were underway during late 
1993 and early 1994 on two diamond 
properties in the Colorado-Wyoming 
Stateline Mining District. Since 1972, 
hobbyists have found from 300 to 1,500 
diamonds per year at the Crater of 
Diamonds State Park. From 1906 to the 
present, it is estimated that production 
from the deposit is 100,000 to 150,000 
carats; this amount of diamond production 
is insufficient to classify the United States 
as a diamond-producing country. Still, 
the potential to become a diamond 
producer may ~ there, and efforts were 
underway to evaluate this potential more 
fully. 

Gemstone production from California 
includes a variety of materials almost a 
large as Arizona's. Tourmaline 
production from the State is significant, 
and California has the only producer of 
~toite. Additionally, deposits in the 
State produce agate, alabaster, ~ryl, 

dumortierite, fire agate, garnet, gem 
feldspar, jade, jasper, kunzite, lepidolite, 
obsidian, quartz, rhodonite, topaz, and 
turquoise. Yet, even with this long list of 
gemstones, most people think of 
California in terms of its State gem 
~toite, its high-quality tourmalines, 
and its fine orange spessartine garnets. 

The State also has a freshwater culture 
pearl farm at Marysville, but it did not 
harvest shell or pearls during 1993. The 
farm uses animals imported from 
Tennessee and other southeastern States. 
Production includes pearls, shell, and 
finished nucleus for cultured pearl 
implants. 

California also has four manufacturers 
of synthetic or simulant gemstones. The 
value of production from the State is the 
largest of any State for synthetics and 
simulants. 

Colorado is not known as a gemstone
producing State, but it does hold some 
gemstone honors. It has the only 
commercially mined deposit of lapis 
lazuli in the United States and one of the 
few fee-for-dig topaz deposits currently 
operawg. Additionally, the State was the 
first to produce turquoise commercially, 
and it still has commercial turquoise 
mines. It also produced the United 
States' finest gem-quality rhodochrosite 
and a quantity of high-quality rhodonite. 

During 1993, two diamond deposits in 
the Colorado-Wyoming State Line 
diamond district were tested by bulk 
sampling. Reports in the International 
California Mining Journal, February 
1994, issue indicated that the Kelsey Lake 
project of Colorado Diamond Corp., 
project manager for Redaurum Red Lake 
Mines Ltd., collected several bulk 
samples from the alluvial deposits 
associated with the Kelsey Lake 
kimberlites. A 6.2-carat, gem-quality 
diamond was recovered from one sample 
and a 1.1-carat stone from mother. To 
date, sampling of the Kelsey Lake 
projects has yielded 268 stones larger 
than 2 millimeters, of which 60% was 
gem quality and 25% was more than 1 
carat. Plans have ~ completed and 
activities are underway for a 100,000-ton 
test mining program. On May 31, 1994, 
the Denver Post reported the underground 
mining test by Royal Star Resources Ltd., 
a Canadian company, of the Sloan Ranch 
kimberlite deposit 40 kilometers 
northwest of the town of Fort Collins. 
Samples totaling 1,200 tons were 
processed and yielded more than 3,500 
diamonds, the largest a 5.51-carat stone. 
Additional kimberlite will be mined and 
processed ~fore a decision can ~ made 
about the economic feasibility of mining 
diamonds from the Sloan Ranch 
kimberlite. 

Many locations in the State produce 
small quantities of aquamarine, the 
Colorado State gemstone. The best 
locations and the locations with the 
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longest history of continued production 
(since about 1884) are Mount Antero and 
White Mountain in Chaffee County. 
Mount Antero, at 4,349 meters, may be 
the highest gemstone location in the 
United States. White Mountain, 
separated from Antero by a small saddle, 
is only slightly lower at 4,237 meters. 

Star garnet, the Idaho State gemstone, 
and other gem-quality garnet lead the list 
of gemstones produced in the State. 
Idaho is one of two places that produce 
significant amounts of star garnet; India 
is the other. These almandite garnets are 
translucent, purplish-red stones that show 
four- or six-ray stars when cabochon cut 
or are transparent deep red stones that 
can be faceted. The primary sources of 
Idaho star garnet are the placer deposits 
on the East Fork of Emerald Creek and 
its tributary gulches in Benewah County. 
Additionally, the placers of Purdue Creek 
in Latah County yield star garnets. 
Currently, garnets that do not cut stars 
are mined commercially from areas in 
Clearwater County. These garnets range 
from purplish rose-red to a highly prized 
"special pink." Gem-quality garnets are 
found at several other locations in Idaho 
and are mined periodically by hobbyists 
or professional collectors for the 
gemstone market. 

Opal is the second largest contributor 
to the total value of gemstone production 
in Idaho. The varieties produced include 
precious, yellow, blue, pink, and 
common. The Spencer opal mine is the 
largest producer. At the Spencer Mine, 
precious opal occurs as one or more thin 
layers within common opal that have 
partially filled gas cavities within a 
rhyolite-obsidian flow. About 10% of the 
material is thick enough to cut into solid 
gems; the remainder is suitable for 
making doublets and triplets. The 
Spencer Mine is also the source of the 
pink opal, which occurs as either pink 
common opal or pink-bodied precious 
opal. 

Maine and tourmaline are almost 
synonymous in the gemstone industry. In 
1822, Maine's Mount Mica was the site 
of the first gemstone production in the 
United States. In 1993, Plumbago 
Mining Corp. was actively mining the 
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Mount Mica pegmatite for gem material 
and mineral specimens. Over the years, 
production from Mount Mica has 
included hundreds of kilograms of fine
quality gem and mineral specimen 
tourmaline. At least two deposits in the 
State produced significant quantities of 
tourmaline during the year. 

Mount Mica is not the only large 
producer of high-quality tourmalines. 
Dunton Mine of Newry Hill is the most 
prolific gem tourmaline producer in 
Maine. Since its discovery in 1898, the 
mine has produced tons of gem- and 
specimen-grade tourmaline. Other mines 
and quarries in a three-county area 
produce gem- and mineral specimen
grade tourmalines. These include the 
Bennett, BB #7, Emmons, Harvard, 
Tomminen, Waisenen, Black Mountain 
and Red Hill Quarries, and Nevel Mine 
in Oxford County. It also includes the 
Mount Apatite Quarries in Androscoggin 
County and the Fisher and Porcupine Hill 
Quarries in Sagadahoc County. 

Production from Maine deposits also 
includes fine-quality beryls-aquamarine, 
heliodor, and morganite. Pegmatites in 
Oxford, Androscoggin, and Sagadahoc 
Counties regularly produce fine-quality 
blue and blue-green aquamarine, rich 
yellow- and gold-colored heliodor, and 
rose- and peach-colored morganite. 

A new discovery of amethyst in an old 
producing area resulted in the production 
of a significant amount of faceting- and 
specimen-grade amethyst in 1993. 

Montana produces many different 
gemstones, some suited for faceting, 
while others are suited for the cutting of 
cabochons, carvings, or objects-of-art. 
Montana is noted for the production of 
sapphires, Montana moss agate, and 
Dryhead agates. Yet, deposits in the 
State also produced amethyst, amazonite, 
azurite, covellite, cuprite, garnet, onyx, 
opal, petrified wood, rhodochrosite, 
rhodonite, smokey quartz, sphalerite, and 
wonderstone (banded rhyolite) for use as 
gemstones. 

Sapphires have been produced from 
Montana deposits since 1865. In recent 
years, Montana sapphire has gained in 
popularity, and because of the improved 
popularity, production has increased 

significantly. Currently, commercial 
sapphire production is from deposits on 
the Missouri River in Lewis and Clark 
County, the Rock Creek area in Granite 
County, and from the Yogo Gulch area in 
Judith Basin County. Additionally, there 
are fee-for-dig sapphire operations on the 
Missouri River, Dry Cottonwood Creek, 
and Rock Creek. 

Nevada has been a major producer of 
turquoise since the 1930's, and until the 
early 1980's, the State was the largest 
turquoise producer in the United States. 
Estimates show that over the years, 75 to 
100 different mines or prospects produced 
sizable quantities of turquoise. The value 
of production varied from a few thousand 
dollars at some properties to more than 
$1 million at others. Estimates of total 
production to date are between $40 to $50 
million. 

Precious opal production from deposits 
in the Virgin Valley area began in about 
1906. The opal from Virgin Valley is 
comparable to any in the world for its 
vivid play of color and is unsurpassed in 
terms of the size of material available. 
The material varies in color from deep 
pure black to brown to yellowish-white to 
white to colorless. The play of color 
includes all the colors common to 
precious opal-red, blue, green, yellow, 
orange, and so on. The opal forms 
primarily as replacement of wood, or 
sometimes, the replacement of cones of 
conifer trees. A severe crazing problem 
restricts the use of the opal. Currently, 
two mines in Virgin Valley are open on a 
fee-to-dig basis during the summer 
months. The operators of these mines 
also mine the deposits for their 
inventories. 

North Carolina is the only State in the 
United States where all four major gem 
materials, diamond, ruby, sapphire, and 
emerald, have been found. During 1988 
was the last time all four major 
gemstones were found in the same year. 
The diamond was from a gold placer 
mine, the rubies and sapphires were from 
the Cowee Valley, and the emeralds were 
from near Hiddenite and Little 
Switzerland. 

Production of ruby and sapphire from 
deposits along the Cowee Valley in 
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Macon County began in 1895 when the 
American Prospecting and Mining Co. 
systematically mined and washed the 
gravels of Cowee Creek. Today ruby, 
sapphire, and fee-for-dig operations are in 
the Cowee Valley. Many people pay to 
dig or purchase buckets of gravel to wash 
to recover gem corundum, garnets, and 
other gemstones. During 1993, deposits 
in North Carolina also produced gem
quality garnets, kyanite, emerald, and 
aquamarine. 

Historically, Oregon has been known 
for the production of various picture and 
scenic jaspers, agates, thundereggs, 
petrified wood, and to a certain degree, 
gem labradorite. Oregon's State rock, 
the "thunderegg," may be the best known 
gem material from Oregon. Graveyard 
Point, Priday, and Polka Dot are names 
that are associated uniquely with beautiful 
Oregon agates. The same is true for the 
relationships between the names Biggs, 
Deschutes, and Sucker Creek and picture 
or scenic jasper. Yet, gem labradorite 
(sunstone) is currently the largest single 
contributor to the value of annual 
gemstone production in Oregon. At least 
seven firms. or individuals currently are 
producing sunstone from three different 
geographic areas. 

The other gemstone. to contribute 
significantly to the value of production 
from Oregon is opal. During 1988, the 
first significant, commercial mining and 
marketing of very fine-quality opals from 
Opal Butte began. The varieties include 
hyalite, rainbow, contra luz, hydrophane, 
crystal, fire, blue, and dendritic. 
Exquisite stones as large as 315 carats 
have been cut from contra luz rough from 
this deposit and the fire opal is as fine as 
the best from Mexico. 

Tennessee has the largest U.S. 
production of freshwater mussel shells 
and pearls of the 11 producing States. 
There has been an established U.S. 
freshwater mussel fishing industry since 
the mid-1850's. The mussels are from 
the family Unioidae, of which about 20 
different species are harvested 
commercially. During 1993, the value of 
U.S. mussel shell exports was more than 
$32 million. 

Historically, freshwater pearls from 
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the United States were a byproduct of the 
shell industry. With the coming of the 
freshwater cultured pearl farms in 
Tennessee and the increasing popularity 
of freshwater pearl jewelry with the U.S. 
consumer, this has changed. Since the 
technology for culturing freshwater pearls 
was proven in the late 1970's, six 
freshwater pearl farms have been 
established. These farms are the 
beginning and heart of the U.S. pearl 
industry. 

In Wisconsin and Michigan, 12 
kimberlite pipes have been identified on 
exploration holdings, 7 have yielded 
microdiamonds, and 3 have not been 
tested. Ashton Mining of Canada, Inc. 
announced that its Great Lakes project 
found a small kimberlite body in the 
Crystal Falls· area of Michigan. The 
company also reported the possibility of 
additional kimberlite bodies in the Upper 
Peninsula of Michigan. 

Utah topaz is not well suited for use as 
a gem, but it does make a fine mineral 
specimen. Topaz crystals have been 
collected from certain rhyolite flows in 
the Thomas Mountains and the Wah Wah 
Mountains. The crystals from the 
Thomas Mountains are predominately 
small, 10 to 20 millimeters long and 4 to 
6 millimeters across, and crystals from 
the Wah Wah Mountains are even 
smaller. Occasionally, large gem-quality 
crystals are found. The color of the 
topaz varies from colorless, to light 
yellow, sherry brown, rose, or light pink. 
The light yellow to sherry brown color 
fades to colorless if exposed to sunlight 
or heat and rose or light pink colored 
crystals are rare. Because of the size of 
the .crystals and problem with oolor 
fading, the material yields only small to 
very small colorless stones. 

Another Utah gemstone is variscite, 
first produced in about 1893 near 
Fairfield. The latest recorded 
commercial production was from near 
Lucin during the SUiiuner of 1992. 
Variscite forms as fracture fillings or as 
nodules. The nodules may be solid, 
almost geode in nature, or fractured solid 
nodules that have undergone alteration. 
The color of the variscite varies from a 
shade of light to dark yellow-green, but 

can be a dark, nearly jade green and so 
pale as to appear almost white. It also 
can have black and brown spiderwebbing. 

Another material from Utah is 
snowflake obsidian. Snowflake obsidian 
(also known as flower obsidian) earns its 
name from the bluish-white or grayish
white patterns of cristobalite included into 
the normally black obsidian. During 
1992, two different firms produced this 
material commercially. 

The red beryl from the Wah Wah 
Mountairis is the most remarkable and 
desirable of Utah's gemstones. Bixbite, 
the variety name for red beryl, is found 
in rhyolites at several locations in the 
Thomas and Wah Wah Ranges. The 
beryl varies in color from a pink to bright 
red, with the bright red being what could 
be called strong raspberry-red. The 
material from most of the locations is not 
as spectacular, either ·in crystal size or 
color, as the crystals from the Violet 
claims in the Wah Wah's. 

The Violet claims in the Wah Wah's 
are the only known location for 
commercial production of red beryl. In 
recent years, the claims have furnished a 
small but steady supply of materials for 
both mineral specimens and a few fine
quality gems. The crystals average about 
10 millimeters in length, and most are 
flawed. Because of the size of the 
crystals and flaws, finished stones only 
average about 0.40 carat with few more 
than 1 carat. The largest finished stone 
to date is about 10 carats. The material 
is expensive, but justifiably so, because 
of its beauty and rarity. 

Certain other States produce a single 
gem material of note, they are: Alaska 
with its two jade mines; Florida's 
agatized coral; New York reported 
significant quartz production (herkimer 
diamonds) from the Herkimer-Middleville 
area and a small amount of almandite 
garnet production from the North Creek 
area; New Mexico reported production of 
agate, turquoise, copper minerals, and 
gem feldspar; both Alaska and Hawaii 
reported the production of gem-quality 
coral; Minnesota reported production of 
thomsonite and agate; Ohio reported 
production of flint; and South Dakota 
produced rose quartz. 
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The value of 1993 production by 
individual gemstone can be reported for 
those materials that have three or more 
producers and if one producer does not 
account for more than 75% of the total or 
if two do not account for 95% or more of 
the production. (See table 5.) 

Consumption and Uses 

Consumption of domestic gemstones 
was in the manufacture of jewelry; for 
exhibit in gem and mineral collections; 
for decorative purposes in statuettes, 
vases, and other art objects; and for 
certain industrial applications. 

Frequently, tourmaline is used as a 
standard for calibrating piezoelectric 
manometers and testing devices. It is 
also a control substance in boron 
experiments because it is itself an inert 
boron-containing compound. Tourmaline 
is the standard used in tests to check 
possible effects of water-soluble boron in 
fertilizers. 

Many scientific and industrial 
instruments use tourmaline. One such 
use is tourmaline tongs, a simple 
laboratory instrument that shows the 
polarization of light. Because tourmaline 
is both pyroeletric and piezoelectric, 
meaning it generates electricity when 
heated or compressed, it is a component 
of instruments for measuring high 
pressures and fluid compressibility. 
Thermal dosimeters, which were early 
instruments that measured the intensity of 
radium emanations, depended upon 
tourmaline's pyroelectric properties. 

Once the mark of a top-rated watch or 
timepiece was that it was Swissmade and 
had 18 or 21 ruby or sapphire jewel 
bearings. , Originally, these jewel 
bearings were made from natural ruby 
and sapphire. Later, the availability of 
inexpensive synthetic gemstones allowed 
the natural materials to be replaced in the 
manufacture of jewel bearings. 

Why are ruby and sapphire used as 
bearings? Because ruby and sapphire, 
color variations of the mineral corundum, 
are second only to diamond in hardness; 
they have no cleavage (cleavage being the 
tendency for a crystallized mineral to 
break in certain definite directions, 
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showing a minimum value of cohesion in 
the direction of easy fracture) and thus 
they are very durable; they have a very 
low coefficient of friction when highly 
polished; they are chemically inert; and 
they can be cut and polished without 
great difficulty. 

Watches were not the only instruments 
in which sapphire and ruby bearings were 
used. Most precision gauges in aircraft 
and boats depend uponjewel bearings, as 
do many gauges, meters, and other 
instruments in manufacturing and 
chemical plants. The military is still 
highly dependent on jewel bearings for 
many of its high-tech weapons systems. 
Another use for one type of jewel bearing 
is as connectors for optical fibers. 

In recent years, technological advances 
allowed the growth of large, high-quality 
synthetic ruby crystals, called laser ruby, 
for the manufacture of laser rods. 
Several other synthetic gemstones also are 
produced for lasers, including chromium
doped chrysoberyl (dope being an element 
added to the crystal growing nutrients to 
get a particular color), synthetic 
alexandrite, and varieties of doped YAG. 

Lasers require high-purity, optically 
perfect crystals. The crystal must be 
large enough so that a laser rod can be 
cut from the raw crystal, and the mineral 
or material must have the correct physical 
properties to allow light amplification 
without the necessity of excessive energy. 
Synthetic ruby, sapphire, and Y AG have 
these characteristics. 

Over the years, both natural and 
synthetic corundum have been ground and 
graded as an abrasive. Corundum was 
the major compound used in the polishing 
of eyeglass lenses. Although industrial 
diamond has replaced much of the 
corundum used in the lens-polishing 
industry, some still use corundum for 
specialized lenses. 

Other gem materials have enjoyed 
limited uses in nongem applications. The 
abrasive and ceramic industries use topaz 
as a raw material because of its hardness 
and chemical features. Once, lenses for 
eyeglasses were made from gem-quality 
beryl-if the morganite variety of beryl 
was used, one would truly be looking at 
the world through rose-colored glasses. 

Mortar and pestle sets, knife edges for 
balances, textile rollers, and spatulas are 
some nongem uses of agate. 

Some industrial applications requiring 
clean homogeneous stones used low
quality gem diamond. The quantity of 
natural and synthetic industrial-grade 
diamonds used in the United States each 
year is 12 to 15 times greater than the 
amount of diamonds consumed by the 
jewelry industry. 

The 1993 estimated value of U.S. 
apparent consumption of gems and 
gemstones was $4,266 million, up about 
24% from that of 1992. In 1993, the 
value of U.S. estimated apparent 
consumption of diamonds increased about 
29% to $3.6 billion. The 1993 estimated 
apparent consumption of colored stones, 
led by emerald, ruby, and sapphire, was 
valued at $517 million, an increase of 
30%. The estimated apparent 
consumption of pearls-natural, cultured, 
and imitations-was $18 million, a 6% 
decrease. Estimated apparent 
consumption of synthetic and imitation 
gemstones decreased about 13% to 
$102.3 million. 

Prices 

Demand, beauty, durability, rarity, 
freedom from defects, and perfection of 
cutting decide the value of a gem. In 
establishing the price of gem diamond, 
the CSO's control over output and prices 
of diamond rough also is a major factor. 

The average U.S. wholesale asking 
price of the top 25 grades (D through H 
color and IF through VS2 clarity) of a 1-
carat diamond fluctuated between $7,200 
and $7,300, and was about $7,300 at 
yearend. The average value per carat of 
all grades, sizes, and types of gem-quality 
diamond imports was $444, essentially 
the same as that of 1992. The average 
yearend wholesale purchase price of a 
fine-quality 1-carat ruby, paid by retail 
jewelers on a per stone or memo basis, 
was $3,900, the same as that of 1992. 
The average value of ruby imports 
decreased 15% to $25.14 per carat. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
sapphire, paid by retail jewelers on a per 
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stone or memo basis, was $1,400, the 
same as that of 1992. The average value 
of sapphire imports decreased 5% to 
$15.46 per carat. 

The average yearend wholesale 
purchase price of a fine-quality 1-carat 
emerald, paid by retail jewelers on a per 
stone or memo basis, was $2,750, the 
same as for 1992. The average value of 
emerald imports decreased 38% to 
$44.83 per carat. (See tables 6 and 7.) 

Foreign Trade 

The value of all diamond exports plus 
reexports increased 10% to $1.50 billion. 
The quantity of cut diamonds exported 
and reexported decreased 10% to 911,419 
carats, and the value of diamond exported 
and reexported increased 9% to $1.44 
billion. 

The value of other precious stones, cut 
but unset or rough other than diamonds, 
pearls, and synthetics, exported and 
reexported decreased from $241.2 million 
to $103 .1 million. The value of synthetic 
gemstone exports plus reexports 
decreased from $21.2 million to $19.3 
million. 

The value of natural, cultured, and 
imitation pearls, not set or strung, exports 
and reexports of pearls increased from 
$6.7 million to more than $7.3 million. 

The value of gems and gemstones 
imported increased 18% to a record high 
$5,850.9 million. The value of imported 
gem diamonds accounted for about 86% 
of the total. 

The value of imported gem diamonds 
increased 23% to a record high $5,096.3 
million. The imports of cut diamonds 
increased 26% in quantity and 23% in 
value to 9.7 million carats and $4,486.3 
million, respectively. 

The value of imports of other gem and 
gemstones, led by emerald, ruby, and 
sapphires, was $154.5 million. Emerald 
imports increased 14% to $244.4 million. 
The value of ruby imports increased 16% 
to $90.6 million, but was less than the 
record-high value for the past 10 years of 
$98.4 million in 1990. The value of 
sapphire imports was $79.3 milion, an 
increase of 6% compared to that of 1992. 

The value of imported gem materials 
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other than diamond, emerald, ruby, and 
sapphire increased 35% to $327.7 
million. (See tables 8, 9, 10, 11, and 
12.) 

World Review 

Diamond sales by De Beers Centenary 
AG was $4.4 billion in 1993, an increase 
of 28% compared with 1992 sales of $3.4 
billion. Sales during the first half of 
1993 were $2.5 billion, 42% more than 
the $1.8 billion for the first half of 1992. 
Sales during the second half of 1992 were 
only $1.8 billion, but still12% more than 
the $1.6 billion sales for the second half 
of 1992. A De Beers official stated that 
there were sharp sales gains in the Indian
type cheaper rough, -but larger rough, 
more than 3 carats, was sold sparingly. 
De Beers controls about 80% of the 
rough, uncut diamonds sold in the world. 
Sales of colored stones remained strong. 
In February, De Beers increased the price 
of rough diamonds by an average of 
1.5%. Not all prices went up 1.5%
some were unchanged while others 
increased as much as 8%. 

Natural diamond production occurs in 
Africa, Asia, Australia, and South 
America. The principal producing 
localities are as follows: in 
Africa-Angola, Botswana, Namibia, the 
Republic of South Africa, and Zaire; in 
Asia-Russia (northeastern Siberia and in 
the Yakutia); in Australia; and in South 
America-Venezuela and Brazil. (See 
table 13.) 

Foreign countries in which major 
gemstone deposits (other than diamond) 
occur are Afghanistan (beryl, kunzite, 
ruby, tourmaline); Australia (beryl, opal, 
sapphire); Brazil (agate, amethyst, beryl, 
kunzite, ruby, sapphire, tourmaline, 
topaz); Burma (beryl, jade, ruby, 
sapphire, topaz); Colombia (beryl, 
sapphire); Kenya (beryl, garnet, 
sapphire); Madagascar (beryl, rose 
quartz, sapphire, tourmaline); Mexico 
(agate, opal, topaz); Sri Lanka (beryl, 
ruby, sapphire, topaz); Tanzania 
(tanzanite, garnet, ruby, sapphire, 
tourmaline); and Zambia (amethyst, 
beryl). 

Angola.-Odebrecht, a Brazilian 
company, purchased modular diamond 
recovery plants from Van Eck & Lurie 
for use on its diamond projects in 
Angola. Odebrecht is undertaking 
projects in Quango Province for 
Endiama, the Angolan state mining 
corporation. 

Australia. -Argyle's diamond 
production of 42 million carats was 
another record year for the mine. Since 
the start of mining in 1983, more than 
304 million carats of diamonds has been 
recovered from the AK-1 pipe and 
alluvial operations. Argyle's annual pink 
diamond sale saw a single buyer, a 
Geneva-based jeweler, buy the entire 46-
stone, 41.48-carat offering for $2.25 
million. 

The Philips Range Joint Venture, a 
venture between Triad Minerals NL and 
Black Hill Minerals Ltd., both Australian 
companies, and the Canadian finn Cliff 
Resources Corp., has completed a drilling 
project on the Aries kimberlite pipe and 
has started a 100,000-ton bulk sampling 
of the overburden. The venture has 
processed 1, 700 tons of overburden 
through its 1 00-tons-per-hour plant and 
recovered 69 diamonds that weighed 26.7 
carats with five stones greater than 1 
carat. 6 Ashton Mining Ltd. continued to 
explore the Merlin and adjacent Excalibur 
prospects in the Northern Territory. A 
70-ton sample from Merlin produced 20 
commercial-size stones; 20% were gem 
quality, 20% were near-gem, and the 
largest stone was 2.44 carats. On the 
Excalibur, a 60-kilogram sample 
produced 7 macrodiamonds and 92 
microdiamonds. Many drill holes on the 
prospect have intercepted kimberlite down 
to 111 meters. 

Botswana.-The largest diamond ever 
found in Botswana, 446 carats, was 
recovered at the Jwaneng Mine. The 
stone is currently being evaluated and no 
value has been set. 

Preliminary exploration work is 
underway on the Gemsbok project to 
evaluate five diamond prospecting 
licenses. The licenses cover about 4,800 
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square kilometers. The project is a SO-SO 
joint venture between Scintilore 
Explorations and Fancamp Resources. 

The $3 million diamond cutting and 
polishing factory jointly owned by Lazare 
Kaplan Botswana, a subsidiary of the 
U.S. firm Lazare Kaplan International, 
and the Government of Botswana is the 
newest cutting factory in Botswana. The 
factory was subsidized to train local 
cutters under Botswana's financial 
assistance policy for foreign investors. 
The factory will purchase rough from De 
Beers' CSO. 

Bnuil.-Southwestem Gold Corp. and 
Hillsborough Resources have had 
encouraging results from their joint
venture exploration on the 592,000-
hectare Canabrava project in Minas 
Gerais. Sampling discovered kimberlite 
indicator minerals and stream samples 
contained diamonds. Diamonds from the 
stream samples contained one pink 
diamond.7 

The KWG Resources and Diamond 
Co. Ltda. Charneca diamond property 
joint venture in Minas Gerais began 
production with a ?SO-cubic-meter-per
day washing plan and plans to add a 
second 300-cubic-meter-per-day plant. 
KWG, the operating partner, reported the 
recovery of 31 gem-quality diamonds 
weighing 79 carats during the first 19-
days of operation. The joint venture 
controls two additional concessions in 
Minas Gerais-the Santo Antonio and 
Grupiaria. 8 

Burma (Myanmar).-The Burmese 
30th Annual Gems, Jade, and Pearl 
Emporium attracted 6S4 buyers from 16 
countries and accounted for a near record 
$14.7 million. Jade sales were $U.S 
million; pearls, $0.6 million; and gems, 
$1 million. The gem sales were mostly 
cut rubies and sapphires. Some rough 
was offered as well as cut peridot, spinel, 
green tourmaline, danburite, almandine 
garnet, aquamarine, diopside, enstatite, 
zircon, colorless topaz, and scapolite. 
For the first time heat-treated rubies were 
offered for sale. The heat-treated 
material was all from the new Monghsu 
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Mine.9 

CaiUida.-Broken Hill Proprietary 
Co., an Australian company, and its 
Canadian partner Dia Met Minerals, Ltd. 
announced the start of work on the first 
diamond mine in Canada with their 
presentation of their mining plan to 
environmental authorities. The mine and 
other facilities would cost about $37S 
million and would be in full operation by 
1997. 

During 1993, diamond exploration. 
activities were too extensive to be 
summarized in this limited space. It is 
recommended that interested individuals 
obtain copies of "Diamond in Canada: An 
Over View of Current Developments" by 
R. Irvine and M. Boucher, Industrial 
Minerals Division, Mineral Metal 
Commodities Branch Mineral Policy 
Sector, Energy, Mines and Resources 
Canada, Ottawa, Ontario; or "Mineral 
Exploration in Canada: Recent 
Developments and the Diamond Story" by 
J. M. Duke and B. A. Kjarsgaard, 
Geological Survey of Canada, Ottawa, 
Ontario. 

China.-Tb.e New China News 
Agency announced a De Beers Chinese 
joint venture that includes equipment and 
technology for exploration and processing 
of diamond ore, assistance in training 
personnel, and the opening of a diamond 
cutting factory. The new factory will be 
in Shanghai, one of two major cities 
targeted by De Beers' recently announced 
$1.2 million marketing campaign to 
increase China's consumption of cut 
diamonds. 

Ghana.-The Government of Ghana 
has agreed to sell 80% of the 
Government-owned Ghana Consolidated 
Diamond Mines, Ltd., 40% each to De 
Beers and Lazare Kaplan International. 
A new company, Birim River Diamonds 
Ltd., will operate the diamond mines with 
De Beers as the managing partner. Plans 
are for production to be increased to 0.4 
million carats per year in 3 years; 
eventually production will increase to 1 
million carats per year. 

Greece.-In February, a new synthetic 
ruby, grown by a flux process, was 
announced to the industry at the Athens 
Jewelry Fair by J. and A. Douras, its 
producers. The material is grown in a 
plant in Piraeus. The Douros method 
grows crystals that are 20 to SO grams 
and smaller that are almost identical in 
appearance to Ramaura material. The 
refractive indices, density, absorption 
spectrum, fluorescence, and dichroism of 
the new synthetic are the same as for 
natural ruby. 

India.-India processed about 6S% of 
the carats of the world's rough diamonds, 
accounting for a 4S% share of the world 
trade in finished goods. While most of 
the finished goods were less than 20 
points in size, the industry is increasing 
the amount of larger goods cut. The 11 
million carats of cut diamonds exported 
accounted for 17% of the value of total 
exports from India. 

MaU.-Mink Minerals Resources Inc., 
a Canadian firm, agreed to acquire 6S% 
of Syndicat Diamat-the Mali diamond 
exploration and development company 
owned by the Governments of Mali and 
France-by spending more than S6 
million over 3 years and additional 
amounts over 3 additional years. The 
Syndicat Kenieba district concession has 
21 identified kimberlite pipes, 8 ofwhich 
contain diamonds. Sampling of paleo 
placer deposits within the concession 
yielded more than 70 gem-quality 
diamond, :rna.Dy larger than 1 carat. 

Namibia.-Namibian Minerals Corp. 
(Namco), a firm just listed on the 
Vancouver Stock Exchange, is 
undertaking a program to evaluate and 
develop two Namibian marine 
concessions covering 920 square 
kilometers. Detailed geophysical surveys 
and sampling are planned with the start of 
mining scheduled for early 199S. The 
concessions are off the coast for the port 
of Luderirz and Hottentots Bay in water 
200 meters or more in depth. According 
to Namco, the concessions may contain 
as many as 27 million carats, and 
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projections of production are 150,000 to 
250,000 carats per year. 

Russia.-The Russian diamond mining 
industry, with about 95% of production 
coming from five mines in 
Sakha-Udachny, Aikhal, Mir, 
International, and Sytykanskaya-is 
undergoing much change. Construction 
is undetWay on the Jubilee Mine that will 
begin production in 1994. Two deep 
vertical shafts have been completed at the 
International Mine, and plans are 
underway to convert the Mir from an 
open pit to underground mine. 
Additionally, efforts are underway to 
bring the five kimberlite pipes north of 
Archangel into production. 

Current diamond exploration includes 
Ashton Mining's work in the Karelia 
area, work near Krasnovishersk in the 
Pern district, Kondor and Imperial, Inc. 
are exploring known pipes in Archangel, 
Gorizont Co. is exploring additional areas 
in Archangel, and geologists have 
discovered diamonds in the Khanka 
depression close to the city of 
Lesozavadsk near the Sino-Russian 
border. 

Mr. Thomas Chatham, president of 
U.S.-based Chatham Created Gems, Inc., 
announced the formation of Chatham
Siberian Gem Co., based in Moscow. 
The company will grow and market 
synthetic white, yellow, and blue 
diamonds. The diamonds will be made 
using the high-temperature, high-pressure 
process. The new company plans to 
begin marketing about 100 carats of 
finished goods per month at a price that 
is 10% of that of equivalent natural 
diamonds. 

In Moscow, J. V. Intertrade, a joint 
venture between the Moscow 
Municipality, the Russian Committee for 
Precious Stones and Metals, and Kaszirer 
Diamond and Oltusky-both Belgian 
firms-opened a diamond cutting factory. 
The Municipality provided land and 
construction. The committee is expected 
to insure a supply of rough, and the 
Belgians invested $6 to $7 million in 
funds. Ruisdiamond, an Israeli-Russian 
joint venture, also opened a new cutting 
factory in Moscow. It will use laser 
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technology on types of rough that are 
difficult to cut. The newest cutting 
factory in Y akutia is in the city of 
Namtsy: It is the sixth factory to open in 
Yakutia during 1993, and an additional 
seven cutting factories have been 
announced. 

Mr. Valerie Rudakov, president of 
Almazy Rossi-Sakha, the firm responsible 
for mining, sorting, pricing, and selling 
Russia's rough diamonds, announced the 
opening of an internal Russian Diamond 
Selling Center. Operating much like the 
CSO, the Selling Center will allocate 
diamonds to Russian cutting factories as 
if they were CSO sightholders. Almazy 
Rossi-sakha is a joint stock company in 
which 32% is controlled by the 
governments of Russia and Sakha each, 
8% by the eight regions of Salcha, 5% by 
the Guarantee Fund, and 23% by 
employees. The company's goals are to 
supply adequate rough diamonds at 
•world prices• to Russian . cutting 
factories and to ensure the continued well 
being and growth of the Russian cutting 
industry. 

South A.frica, Republic oj.-Diamond 
Field Resources (DFR), a Canadian 
company, purchased the Loxton Dan and 
Frank Smith diamond mines in the 
Kimberley area. The company reports 
that the mines have reserves sufficient for 
an additional 20 years of operation even 
at the increased rate plan. DFR plans to 
increase production from the mines to 
100,000 carats per year. DFR also has a 
marine diamond concession off the coast 
of Luderitz in Namibia. 

Tanz:ania.-During 1993, the 
Government of Tanzania lifted the 
restrictions on diamond sales and 
exploration to foreign investors. Because 
of these changes Dual Resources and Pue 
Gold Resources, both Canadian firms, 
each purchased 20% of Tanzania 
Diamond Mines' (TDM) diamondiferous 
kimberite project, two contiguous 
diamond lining leases, and three 
exploration licenses. East Africa 
Diamond Exploration, a wholly owned 
subsidiary of TDM, will manage the 

joint-venture project. 10 

European Ventures acquired a SO% 
interest in Tan Range Exploration Cotp. 's 
60-square-kilometer diamond concession; 
both firms are Canadian. European 
agreed to spend $300,000 on exploration 
over the next 2 years, and issued Tan 
Range 100,000 shares of European's 
common stock. 11 

Uruguay.-It is estimated that annual 
exports of amethyst are about 80 tons 
valued at more than $500,000. The 
amethyst is for mineral specimens, 
decorator pieces, and as gemstones. 

7Adre.-Sediza, De Beers' Zairian 
diamond purchasing company, purchased 
a + 770-carat top-colored, gem-quality 
rough diamond. It is reported that the 
firm paid an artisanal miner $7 million 
for the stone and paid the Government of 
Zaire a 10% fee to export it. Because of 
its shape, the rough will be sawed or 
cleaved into two pieces for cutting. 

Zimbabwe.-The River Ranch Mine, 
operated by Auridiam Zimbabwe Ltd., a 
joint venture between the Canadian firm 
Cornerstone Investments Ltd. and 
Auridiam Consolidated NL of Australia, 
is expanding production from its current 
50,000 carats per year to 130,000 carats 
per year and plan to produce 330,000 
carats per year by 1995. Gem-quality 
stones account for about 60% of the 
production, and many of the stones are 
larger than 8 carats. During 1993, the 
mine produced two large fine stones
one was 29.6 carats and the other was 17 
carats. Recovered fragments totaling 
356.2 carats from one broken stone and 
33.4 carats from another single stone 
suggest the presence of very large stones. 

The joint venture between Reunion 
Mining and Argosy Mining Cotp. has 
confirmed the discovery of a second 
kimberlite pipe on its Hwange project in 
western Zimbabwe. The pipe is about 10 
kilometers from an earlier discovered 
pipe. The joint venture announced that 
additional exploration permits have been 
added to the venture to increase the 
Hwange project area. 
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OUTLOOK 

World demand for gem diamond can 
be expected to rise because of increasing 
effective personal incomes and the 
populations of the United States and other 
industrialized countries. Also, demand 
will increase because of highly effective 
promotional efforts. These promotions 
are changing social customs in many 
eastern countries, particularly the use of 
diamond engagement rings. The changes 
are resulting in significant growth in the 
diamond market. Demand for other 
precious gems will continue to grow as 
diamonds become more expensive and the 
popularity and acceptance of colored 
gemstones increase. Demand for 
synthetic and simulant gemstones for both 
personal and industrial consumption is 
expected to increase. The diversity of 
sizes, types, uses, and values of gems 
and gemstones precludes any meaningful 
forecasting of future demand. 
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TABLE 1 

DE BEER'S CSO ROUGH DIAMOND 
PRICE INCREASES, BY PERCENTAGE 

Sept. 1949 25.0 Nov. 1967 16.0 Aug. 1973 10.2 

Mar. 1951 15.0 Sept. 1968 2.5 Dec. 1974 1.5 
Sept. 1952 2.5 July 1969 4.0 Jan. 1976 3.0 

Jan. 1954 2.0 Nov. 1971 5.0 Sept. 1976 5.8 

Jan. 1957 5.7 Jan. 1972 5.4 Mar. 1977 15.0 

May 1960 2.5 Sept. 1972 6.0 Dec. 1977 17.0 

Mar. 1963 5.0 Feb. 1973 11.0 Aug. 1978 30.0 

Feb. 1964 7.5 Mar. 1973 7.0 Sept. 1979 13.0 

Aug. 1966 7.5 May 1973 10.0 Feb. 1980 12.0 

TABLE2 

DE BEER'S CSO ROUGH 
DIAMOND SALES AND STOCKS 

(Billions of dollars) 

Year Sales Stocks 

1984 1.61 1.95 

1985 1.80 1.90 

1986 2.56 1.85 

1987 3.07 2.30 

1988 4.17 2.00 

1989 4.09 2.47 

1990 4.17 2.68 

1991 3.93 3.03 

1992 3.42 3.36 

1993 4.40 4.10 

Sept. 1982 2.5 

Apr. 1983 3.5 

Aug. 1986 7.5 

Nov. 1986 7.0 

Sept. 1987 10.0 

Apr. 1988 13.5 

Mar. 1989 15.5 

Mar. 1990 5.5 

Feb. 1993 1.5 
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TABLB3 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Practical Specific 
Ro- Refrac.. Maybe 

Recognition Name Composition Color Co~ Mobs frac- tive confused 
size1 gravity tion index with 

characters 

Amber Hydrocalbo Yellow, red, Any Low to 2.0-2.5 1.0-1.1 Single l.S4 Synthetic or Fossil resin, 
n green, blue medium pressed, soft. 

plastics 
Beryl: 

Aquamarine Beryllium Blue-green to Any Medium 7.5-8.0 2.63-2.80 Double l.S8 Synthetic Double 
aluminum light blue to high spinel, blue refraction, 
silicate topaz refractive index. 

Bixbite do. do. Small Very 7.5-8.0 2.63-2.80 do. l.S8 Pressed R.efractive 
high plastics, index. 

tourmaline 
Emerald do. Oreen Medium do. 7.5 2.63-2.80 do. l.S8 Fused Emerald filter, 

emerald, dichroism 
glass, refractive index. 
tourmaline, 
peridot, 
green 
garnet, 
doublets 

Emerald, do. do. Small High 7.5-8.0 2.63-2.80 do. l.SB Genuine Flaws, brilliant, 
synthetic emerald fluorescence in 

ultrs-violent 
light. 

Golden do. Yellow to Any Low to 7.5-8.0 2.63-2.80 do. l.S8 Citrine, 
(heliodor) colden medium topaz, glass, 

doublets 
Gosbenite do. do. Any Low 7.5-8.0 2.63-2.80 do. l.SB Quartz, Refractive 

glass, white index. 
sapphire, 
white topaz 

Morganite do. Pink to rose Any Low 7.5-8.0 2.63-2.80 Low l.S8 X:unzite, Refractive 
tourmaline, index. 
pillk 
sapphire 

Calcite: 

Marble Calcium White, pink, Any Low 3.0 2.72 Double 1.49-1.66 Silicates, Translucent. 
carbonate red, blue, (strong) banded 

green or brown agate, 
alabaster 
gypsum 

Mexican do. do. Any Low 3.0 2.72 do. 1.6 do. Banded, 
onyx trsnslucent. 

Chrysoberyl: 
Alexandrite Beryllium Oreen by day' Russia High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, 

aluminate red by artificial (small), inclusions in 
light Sri synthetic 

Lanka sapphire. 
(medium) 

Catseye do. Oreenishto Small to do. 8.5 3.50-3.84 do. 1.75 Synthetic, Gravity and 
brownish large sbell trsnslucence. 

Chrysolte do. Yellow, areen, Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline, Refractive 
and/or brown peridot index, silky. 

Coral Calcium Oran&e, red, Branchin Low 3.5-4.0 2.6-2.7 do. 1.49-1.66 False coral Dull trsnslucent. 
carbonate white, black, g, 

or green medium 
See f001Dotc8 at ead of table. 
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TABLE 3-Continued 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Practical Specific Refrao- Refractive Mliy be 
Recognition Name Composition Color size' CostZ Mobs 

gt'llVi1)' tion index confused characters 
with 

Corundum: 

Ruby Aluminum Roseto deep Small Very 9.0 3.95-4.10 Double 1.78 Synthetics, Inclusions, 
oxide purplish red high including fluorescence. 

spinel 
Sapphire do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, 

double 
refraction, 
dichroism. 

Sapphire, do. Yellow, pillk, Medium Medium 9.0 3.95-4.10 do. 1.78 Synthetics, Inclusions, 
fancy white, orange, to large glass IUid double 

green, or violet doublets refraction, 
refractive index. 

Sapphire do. Red, piolc, do. High to 9.0 3.95-4.10 do. 1.78 Star quartz, Shows uterism, 
IUid ruby violet blue, or low synthetic color on side 
stars gray stars view. 

Sapphire or do. Yellow, piolc, Up to20 Low 9.0 3.95-4.10 do. 1.78 Synthetic Curved strae, 
ruby or blue carats spinel, glass bubble 
synthetic inclusions. 

Diamond Carbon White, Any Very 10.0 3.516-3.525 Single 2.42 Zircon, High index, 
blue-white, high titania, dispersion, 
yellow, brown, cubic single 
green, pillk, zirconia refraction, 
blue bardness, cut, 

luster. 

Feldspar: 
Amazonite Alkali Green Large Low 6.0-6.5 2.56 - 1.52 Jade aeavaae, sheen, 

aluminum- vitreous to 
silicate pearly opaque, 

grid. 

Labradorite do. Gray with blue do. Low 6.0-6.5 2.56 - 1.56 do. aeavage, sheen, 
and bronze vitreous to 
sheen color pearly opaque, 
play grid. 

Moonstone do. White do. Low 6.0-6.5 2.77 - 1.52-1.54 Glass or Blue sheen, 
white onyx opalescent. 

Garnet Complex Brown, black, Small to Low to 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, Single 
silicate yellow, green, medium high strained spinel, glass refraction, 

ruby red, or anomalous 
orange strain. 

Jade: 

Jadeite do. Green, yellow, Large Low to 6.5-7.0 3.3-3.5 Ccypto- 1.65-1.68 Onyx, Luster, 
black, white, vecy high crystal- bowenite, spectrum, 
or mauve line vesu-vianite translucent to . opaque . 

grossularite 

Nephrite Complex do. do. do. 6.0-6.5 2.96-3.10 do. 1.61-1.63 do. Do. 
hydrous 
silicate 

Opal Hydrous Colors flash in Large Low to 5.5-6.5 1.9-2.3 Isotropic 1.45 Glass, Play of color. 
silica white, gray, high synthetics, 

black, red, or triplets 
yellow 

Pearl Calcium White, piolc, or Small do. 2.5-4.0 2.6-2.85 - - Cultured Luster, 
carbonste black IUid structure, X-ray. 

imitation 

Peridot Iron Yellow and/or Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline Strong double 
magnesium green (strong) cbrysoberyl refracation, low 
silicate dichroism. 

See fooiDofca at eDd of table. 
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TABLE 3-Continued 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY 

Practical Specific Refrac- Refractive 
Maybe 

Recognition 
Name Composition Color Cost2 Mobs confused 

size1 gravity tion index 
with 

characters 

Quartz: 

Agate Silica Any color Large Low 7.0 2.58-2.64 - - Glass, Cryptocrystal-
plastic, line, irregularly 
Mexican banded, 
onyx dendritic 

inclusions. 

Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double l.S5 do. Refractive 
index, double 
refraction, 
transparent. 

Cairngorm do. Smoky do. Low 7.0 2.65-2.66 do. l.S5 do. Do. 

Citrine do. Yellow do. Low 7.0 2.65-2.66 do. 1.55 do. Do. 

Crystal, do. Colorless do. Low 7.0 2.65-2.66 do. l.S5 do. Do. 
rock 

Jasper do. Uniform or do. Low 7.0 2.58-2.66 - - do. Opaque, 
spotted red, vitreous. 
yellow, or 
green 

Onyx do. Many colors do. Low 7.0 2.58-2.64 - - do. Uniformly 
banded. 

Rose do. Pink, rose red do. Low 7.0 2.65-2.66 do. l.S5 do. Refractive 
index, double 
refration, 
translucent. 

Spinel Magnesium Any Small to Medium 8.0 3.5-3.1 Single 1.72 Synthetic, Refractive 
aluminum medium garnet index, single 
oxide refraction, 

inclusions. 

Spinel, do. Any Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, Weak double 
synthetic carats corundum, refraction, 

beryl, curved striae, 
topaz, bubles. 
alexandrite 

Spodumene: 

Kunzite Lithium Pink to lilac Medium Medium 6.5-7.0 3.13-3.20 Double 1.66 Amethyst, Refractive 
aluminum morganite index. 
silicate 

Hiddenite do. Yellow to do. do. 6.5-7.0 3.13-3.20 do. 1.66 Synthetic Do. 
green spinel 

Tanzanite Complex Blue Small High 6.0-7.0 3.30 do. 1.69 Sapphire, Strong 
silicate synthetics. trichroism. 

Topaz do. White, blue, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, Refractive 
green medium quartz index. 

Tourmaline do. All, including do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, Double 
mixed beryl, refraction, 

corundum, refractive index. 
glass 

Turquoise Copper Blue to green Large Low 6.0 2.60-2.83 do. 1.63 Glass, Difficult if 
aluminum plastics matrix not 
phosphate present, matrix 

usually 
limonitic. 

Zircon Zirconium White, blue, or Small to Low to 6.0-1.5 4.0-4.8 Double 1. 79-1.98 Diamond, Double 
silicate brown, yellow, medium medium (strong) synthetics, refraction, 

or green topaz, strongly 
aquamarine dichroic, wear 

on facet edges. 
1Small-up to S cams; medium-up to SO cams; Jarac--IIIOIC 1ban SO cams. 
•tow-up to $25 per carat; medium-up to $200 per carat; hiah-more 1ban $200 per cant. 
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TABLE4 TABLES 
SYNTHETIC GEMSTONE PRODUCTION METHODS VALUE OF U.S. GEMSTONE 

PRODUCTION, BY GEMSTONE 

Gemstone 
Production 

Company Date of first 
methods production (Thousand dollars) 

Ruby Flux Chatham 1950's 

Do. do. Kashan 1960's Gem materials 1992 1993 

Do. do. Knischka 1980's Agate 548 843 

Do. do. J.O. Crystal (Ramaura) 1980's Beryl 323 470 

Do. do. Douras 1990's Coral (all types) 122 166 

Do. Zone melt Seiko 1980's Garnet 108 233 

Do. Melt pulling Kyocera (lnamori) 1970's Gem feldspar 1,042 701 

Do. Vemeuil Various producers 1900's Geode/nodules 260 207 

Star ruby do. Linde (Div. of Union Carbide) 1940's Fire agate 45 40 

Do. Melt pulling Kyocera 1980's Jasper 111 531 

Do. do. Nakazumi 1980's Obsidian 4 10 

Sapphire Flux Chatham 1970's Opal 756 639 

Do. Zone melt Seiko 1980's Peridot 1,306 1,520 

Do. Melt pulling Kyocera 1980's Petrified wood 211 234 

Do. Vemeuil Various producers 1900's Quartz 638 1,036 

Star sapphire do. Linde 1940's Sapphire/ruby 895 313 

Emerald .Flux Chatham 1930's Topaz 12 8 

Do. do. Gilson 1960's Tourmaline 82 9,534 

Do. do. Kyocera 1970's Turquoise 1,994 3,035 

Do. do. Seiko 1980's Total 8,457 19,520 

Do. do. Lennix 1980's 

Do. do. Russia 1980's 

Do. Hydrothermal Lechleitner 1960's 

Do. do. Regency 1980's 

Do. do. Biron 1980's 

Do. do. Russia 1980's 

Alexandrite Flux Creative crystals 1970's 

Do. Melt pulling Kyocera 1980's 

Do. Zone melt Seiko 1980's 

Cubic zirconia Skull melt Various producers 1970's 
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TABLE 6 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 

Carat Description, Claritf 
Price range 

Average4 
per carat' weight color (GIAterms) 

Jan. 1993-Jan. 1994 
July 1993 

0.25 G VS1 $1,400-$1,400 $1,400 

.25 G VS2 1,200- 1,200 1,200 

.25 G Sll 970- 970 970 

.25 H VS1 1,200- 1,200 1,200 

.25 H VS2 1,100- 1,100 1,100 

.25 H Sll 950- 950 950 

.50 G VS1 2,900- 3,050 3,050 

.50 G VS2 2,600- 2, 700 2,700 

.50 G Sll 2,300- 2,400 2,400 

.50 H VS1 2,700-2,800 2,800 

.50 H VS2 2,500- 2,600 2,600 

.so H Sll 2,200- 2,300 2,300 

.15 G VS1 3,500- 3,650 3,650 

.15 G VS2 3,200- 3,350 3,350 

.15 G Sll 2,800- 2,950 2,950 

.15 H VS1 3,100-3,250 3,250 

.15 H VS2 2,800- 2,950 2,950 

.15 H Sll 2,600-2,750 2,750 

1.00 G VS1 4,600- 4,800 4,150 

1.00 G VS2 4,100- 4,250 4,200 

1.00 G Sll 3,700-3,850 3,800 

1.00 H VS1 4,100-4,250 4,200 

1.00 H VS2 3,900- 4,050 4,000 

1.00 H Sll 3,600-3,150 3,700 
'Gemological Institute of America (GIA) color gndea: D-colorless; E-rare white; G-H-I-tracea of color. 
2Clarity: IF-no blemishes; VVS1-vecy, very slightly included; VS-vecy slightly included; VS2-vecy slightly 
included, but not visible; Sll-slightly included. 
'Jeweler's Circular-Keystone. V. 165, No. 3, Mar. 1994, p. 146. 
4Jeweler's Circular-Keystone. V. 164, No. 9, Sept. 1993, p. 114. 

TABLE 7 

PRICES OF U.S. CUT COLORED GEMSTONES, BY SIZE1 

Carat 
Price range Average price per caraf 

Gemstone 
weight 

per carat Jan. Jan. 
in 19932 

1993 1994 

Amethyst $8- $18 $13.00 $13.00 

Aquamarine 15- 90 82.50 82.50 

Emerald 2,000-3,500 2,150.00 2,750.00 

Garnet, tsavorite 600- 900 150.00 150.00 

Ruby 3,000- 4,800 3,900.00 3,900.00 

Sapphire 800-2,000 1,400.00 1,400.00 

Tanzanite 100- 185 130.00 150.00 

Topaz S- 9 7.00 7.00 

Tourmaline, red 60- 125 92.50 92.50 
1Fme quality. 
2Jewelers' Circular-Keystone. V. 165, No.3, Mar. 1994, p. 146. These figures represent a llllllpling of net prices 1hat 
wholeaale colored stone dealers in various U.S. cities charged their cub customers during the month for finc..quality 

lltoaa. 
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TABLES 

U.S. EXPORTS AND REEXPORTS OF DIAMOND 
(EXCLUSIVE OF INDUSTRIAL DIAMOND), BY COUNTRY 

1992 1993 
Country or territory Quantity Value1 Quantity 

(carats) (millions) (carats) 

Exports and reexports: 

Australia 552 $1.7 585 

Belgium '792,646 '322.3 443,623 

Canada '412,161 30.7 242,593 

Germany 11,878 10.1 3,408 

Hong Kong '157,109 '311.3 232,487 

India 101,717 15.4 128,675 

Israel '245,690 '250.3 320,100 

Japan '75,992 '121.4 88,756 

Mexico 3,016 1.7 7,638 

Singapore •19,114 '30.1 14,604 

South Africa, Republic of 928 1.7 1,276 

Switzerland '44,211 •146.2 36,605 

Thailand '17,369 '16.5 58,490 

United Kingdom •12,292 •5o.s 13,925 

Other '29,903 •5o.6 37,682 

Total •1,924,578 •1,361.4 1,630,447 
"Reviaed. 
'Customa value. 

Source: Bureau of the CCD8118. 

390 

Value! 
(millions) 

$1.3 

363.9 

33.6 

3.3 

333.5 

15.8 

286.7 

144.5 

1.6 

35.7 

2.0 

160.4 

24.4 

43.5 

48.9 

1,499.1 
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TABLE9 
U.S. IMPORTS FOR CONSUMPriON OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 

Kind, range, and country 
1992 1993 

or territory of origin Quantity Value1 Quantity Value1 

(carats) (millions) (carats) (millions) 

Rough or uncut, natural:2 

Belgium 402,763 $81.9 143,860 $111.7 

Brazil 26,867 1.4 55,214 4.7 

Isreal 26,699 10.7 13,535 5.1 

Netherlands 19,564 17.6 1,607 2.6 

South Africa, Republic of 13,405 17.6 26,058 43.7 

Switzerland 1,156 9.4 8,549 12.6 

United Kingdom 685,544 189.1 1,127,237 229.3 

Venezuela 318 .1 161 .1 

Other 392,059 167.1 394,271 199.6 

Total' 1,628,375 495.0 1,770,492 610.1 

Cut but unset, not more than 0.5 carat: 

Belgium 795,348 210.5 951,502 315.7 

Brazil 15,414 6.6 5,928 2.0 

Canada r6,552 2.1 5,109 1.5 

Hong Kong 247,289 44.1 147,006 40.8 

India 4,249,843 935.2 5,511,181 1,178.7 

Israel 670,327 313.0 800,084 347.8 

Netherlands 3,338 1.1 1,778 .4 

South Africa, Republic of 7,263 6.3 5,658 5.4 

Switzerland 11,055 4.6 8,357 2.8 

United Kingdom 4,779 1.4 3,146 .6 

Other 80,899 19.2 109,748 25.1 

Total' r6,092,107 1,604.2 7,616,103 1,921.4 

Cut but unset, more than 0.5 carat: 

Belgium 589,036 776.2 676,500 912.2 

Hong Kong r14,886 30.8 33,037 44.6 

India 30,634 18.0 100,209 63.4 

Israel 915,487 973.8 1,161,760 1,255.1 

Netherlands 3,928 18.9 2,177 6.8 

South Africa, Republic of 5,106 22.4 11,788 34.4 

Switzerland 10,712 95.1 11,678 114.1 

United Kingdom 20,061 35.1 14,041 35.9 

Other 41,319 74.3 15,940 97.7 

Total' r1,631,769 2,044.5 2,087,130 2,564.8 

'Reviled. 
lCuotoms value. 
"Includes IIOUle naturallldvanced diamond. 
'Data may not lldd to tolltla ohown because of independent rounding. 

Source: Bureau of the Ccnaua. 
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TABLE 10 
U.S. IMPORTS FOR CONSUMPI'ION OF NATURAL GEMSTONES, 

OTHER THAN DIAMOND, BY KIND AND COUNTRY 

Kind and country 
1992 1993 

or territory Quantity Value' Quantity Value' 
(carata) (millions) (carata) (millions) 

Emerald: 
Belgium 4,381 $0.7 8,122 $2.1 

Brazil 125,548 4.5 1,100,146 4.0 

Colombia 403,988 92.4 581,333 118.9 

France 3,753 4.1 490 1.0 

Germany 149,870 4.3 66,929 2.3 

Hong Kong 232,025 19.2 271,592 21.5 

India 1,208,678 16.5 2,090,983 26.8 

Israel 116,586 21.4 447,491 27.9 

Switzerland 164,283 39.6 105,266 24.1 

Taiwan 3,452 .3 581 2.5 

Thailand 299,313 6.6 706,280 6.8 

Other '244,029 '4.0 72,928 6.5 

Total 2,955,906 213.5 5,452,141 244.4 

Jade: 

Brazil 9.0 7.3 

Germany 15.7 13.8 

Hong Kong 12.7 15.4 

India NA 6.1 NA 7.0 

Israel 5.4 6.0 

Taiwan 2.8 3.1 

Thailand 41.5 17.5 

Other 10.3 10.6 

Total NA 109.2 NA 80.7 

Ruby: 

Belgium 9,065 1.1 4,932 .7 

Brazil 6,793 .3 7,219 .1 

France 790 .6 629 .7 

Germany 17,677 1.1 101,945 1.2 

Hong Kong '99,823 '3.9 218,116 6.2 

India 315,145 1.7 1,012,472 2.8 

Israel 12,094 1.S 14,938 1.8 

Switzerland 36,221 23.3 19,664 15.7 

Thailand 2,008,030 39.1 2,181,489 47.9 

United Kingdom 2,401 3.3 3,784 2.5 

Other '66,306 '2.0 39,175 10.3 

Total '2,634,945 '77.9 3,604,363 90.6 

Sapphire: 

Australia 4,682 .1 12,377 .1 

Beglium 6,744 .7 18,710 .8 

Brazil 23,326 .2 2,585 .1 

Canada 187,196 .5 48,593 .8 

Germany 49,194 1.3 122,609 1.0 

Hong Kong '113,716 '3.9 202,914 3.7 

Israel 28,987 1.2 30,554 1.0 

Sri Lanka 85,218 3.5 196,128 4.5 

Switzerland 27,608 13.6 32,786 7.8 

Thailand 3,991,362 45.5 4,255,519 54.1 

See footDotce at end of table. 
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Kind and country 
or territory 

Sapphire-Continued: 

United Kingdom 

Other 

Total 

Other: 

Rough, uncut: 

Aulltralia 

Brazil 

Colombia 

Hong Kong 

TABLE tO-Continued 

U.S. IMPORTS FOR CONSUMFfiON OF NATURAL GEMSTONES, 
OTHER THAN DIAMOND, BY KIND AND COUNTRY 

1991 
Quantity Valuer Quantity 
(carats) (millioRB) (carats) 

4,110 $1.1 5,404 
'88,663 '3.4 101,604 

"4,610,906 75.1 5,119,783 

South Africa, Republic of 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.1 
30.1 
4.4 
1.0 

.3 

.7 
1.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Switzerland 

Zambia 

Other 

Total 

Cut, eet and uneet: 

Aulltralia 

Brazil 

China 

Germany 

Hong Kong 

India 

Japan 

Switzerland 

Taiwan 

Thailand 

Other 

Total 
"&vised. NA Not available. 
ICuatoma value. 

s~ Bureau of !he Ceuua. 
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11,702,471 

41,130,451 

NA 

NA 

13.8 

53.5 

3.8 
9.0 

.9 
15.7 

"17.3 
6.9 
9.3 

.8 
3.1 

41.5 

17.1 

131.5 

11,771,815 

56,187,445 

NA 

NA 

1993 
Value1 

(millioRB) 

$0.8 
4.6 

79.3 
= 

1.6 
11.4 

6.1 
7.1 
1.4 

.3 

.8 
9.0 

49.7 
= 

4.1 
7.1 
1.8 

13.8 
10.3 
8.0 

10.1 

1.1 
3.5 

17.5 
16.6 

104.1 
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TABLE 11 TABLB12 

VALUE OF U.S. IMPORTS OF U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 
SYNTHETIC AND IMITATION 

GEMSTONES, INCLUDING (lbousand carats and thousand dollars) 

PEARLS, BY COUNTRY 
1992 1993 

Stones 
Quantity Value' (Million dollars') Quantity Value' 

Diamonds: 

Country or territory 1992 1993 Rough or uncut 1,628 495,003 1,770 610,113 

Synthetic, cut but unset: Cut but unaet 7,724 '3,648,640 9,703 4,486,270 

Australia 1.9 3.4 Bmeralda: Cut but unaet 2,956 213,497 5,452 244,356 
Aulllria 6.3 3.7 Coral and similar materials, unworked 2,787 6,115 2,800 5,442 

Germany •10.1 10.7 Jade: Cut and rough NA 109,233 NA 80,679 

HonaKong 2.9 2.0 Rubiea and •pphires: Cut but unaet 7,246 •153,059 8,734 169,934 

Korea, Republic of 4.2 2.1 Pearls: 

Switzerland 4.6 3.8 Natural NA 3,896 NA 2,887 

Thailand 23.2 12.5 Cultured NA •18,195 NA 20,483 

Other •4.8 5.9 Imitation NA '3,698 NA 1,951 
Total •58.0 44.1 Other precious and semiprecious stones: 

Imitation: = Rough, uncut 408,236 41,446 558,900 38,378 

Aulllria •69.9 45.9 Cut, aet and unaet NA •109,376 NA 80,825 

Czechoslovakia 7.0 Other 281 5,951 115 5,869 

Germany 2.8 2.0 Synthetic: 

Japan 2.3 .7 Cut but unaet "217,010 •51,950 163,423 44,107 

Other 2.7 11.4 Other NA •1,628 NA 1,523 

Total "84.7 60.0 Imitation gematone NA "81,029 NA 58,071 

'Reviled. Total XX "4,948,722 XX 5,850,894 
ICulfoma value. 'Reviled. NA Not available. XX Not applicable. 

ICulfoma 'nlue. 
Sow= Bureau oflhe c-. 

Source: Bureau of 1he c-. 
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Country 

AngolaS 
Australia 

Belarus 

Botswana 
Brazil 

Central African Republic 
China• 

<:ate d'Ivoirc• ' 
Czech Republic" 

Czechoslovakia" ' 
Prance• 
Gabon• 

Guinea•' 

Guyana 
India 
Indonesia• 

Ireland" 
Japan• 
Liberia" 11 

Namibia 
Romania• 

Ruuia• 

Serbia and Montenegro12 

Sierra Leone' 
Slovakia' 

South Africa, Republic 
of: 

PinschMine 

Premier Mine 

Venetia Mine 

Other De Beers' 
properties15 

Other 
Tots! 

Swaziland 
Sweden• 

Tanzania 
U.S.S.R." 14 

United States 
Venezuela 
Yugoslavia• 15 

Zaire 

Tots! 
Sec footDota at eud of lllble. 
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TABLE13 
DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRY~ 

1,165 
17,540 

10,680 

350 

334 

200 

9 

400 

'395 

137 

3 

"12 

7 

'62 
910 

90 

1,600 

700 

1,350 

350 

4,000 

33 

105 

Natural 
Jndua
trial 

80 
17,540 

4,570 

ISO 
81 

800 

3 

.100 
"99 

10 

5 
'3 

25 

793 

20 

39 

3,000 

1,520 

530 

so 
5,100 

22 

45 
11,500 11,500 

70 185 

"2,663 715,092 

"50,665 "55,562 

1989 

1,245 
35,080 

15,252 
500 

415 
1,000 

712 

500 

494 

147 

8 
15 

32 

1155 

927 

129 

4,610 

2,215 

1,880 

411 

9,116 

55 

"150 

(Thousand carats) 

Syn
thetic4 

1,060 
17,331 

12,150 

600 

303 
15,000 200 

"10,000 

4,000 

1,000 

60,000 

25,000 

•5,000 

"60,000 

25,000 

9 

400 

"520 

119 

5 
"15 

7 

40 

150 

66 

1,480 

720 

20 

1,200 

380 

'3,800 

25 

60 

Natural 
Indus
trial 

73 
17,331 

5,200 
900 

78 
800 

3 

100 

"130 

8 
13 
'3 

23 

60 

15 

12 

2,700 

1,600 

40 

460 
100 

4,900 

17 

1990 

1,133 
34,662 

17,352 
1,500 

381 

1,000 

12 

500 

650 

127 

18 
18 

30 

100 

763 

78 

4,178 

2,328 

62 

1,652 

488 

8,708 

42 

85 

Syn
thetic4 

899 
17,978 

11,550 
600 

296 
15,000 200 

"10,000 

•5,ooo 

1,000 

60,000 

25,000 

'3,000 

"60,000 

25,000 

11 

400 
•560 

91 

6 

•15 

8 

40 

1,170 

160 

1,200 

700 
100 

1,500 
400 

3,900 

34 

70 

Natural 

Indus
trial 

62 
17,978 

4,950 
900 

82 

800 

4 

100 

"140 

6 

16 
'3 

24 

60 

20 

83 

2,280 

1,550 
200 

400 
100 

4,530 

23 

30 

1991 

961 
35,956 

16,506 
•1,500 

379 

1,000 

15 

500 
700 

97 

"22 
18 

32 

100 
1',187 

243 

3,483 

2,250 

303 

1,897 
498 

8,431 

51 

100 

Syn
thetic4 

15,000 

•1o,ooo 
4,000 

1,000 

60,000 

30,000 

'3,000 

"60,000 

25,000 

23,000 "120,000 12,000 12,000 24,000 "120,000 10,000 10,000 20,000 "120,000 

w w 90,000 

255 '85 "2411 333 102 112 214 

5,000 5,000 5,000 

17,755 "2,914 716,513 19,427 3,000 14,814 17,814 ---
106,242 '325,000 "52,459 "58,452 110,919 "269,000 "51,090 "54,737 "105,832 "423,000 
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TABLE 13-Continued 

DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRyt 

('nlousand carats) 

1992 1993• 

Country 
Natural Natural 

Indus-
Syn-

Indus-
Syn-

Genr 
trial 

Total' thetic4 Genr 
trial 

Total' thetic4 

Angola' '1,100 '80 '1,180 470 30 soo 
Aulltralia '17,7SO '22,250 r "40,000 19,000 23,200 42,200 

Be latus "30,000 30,000 

Botswana '11,160 '4,790 •15,946 12,000 s,ooo 17,000 

Brazil" '6S3 '66S '1,318 600 900 1,SOO 

Central African Republic '307 '107 '414 307 106 413 

Cbina" 200 800 1,000 1S,OOO 230 8SO 1,080 IS,SOO 
C8te d'Ivoire• 6 11 4 IS 11 4 IS 
Czech Republic' s,ooo 
Czechoslovakia• 9 '10,000 

France• '3,SOO 3,SOO 

Gabon• 400 100 soo 400 100 soo 
Ghana10 'S10 '140 .710 600 ISO 1SO 
Greece• 7SO 1,000 

Guinea' 90 5 9S 90 s 95 
Guyana '13 '32 r "45 14 36 so 
India 'IS '3 18 16 3 19 

Indonesia• 6 21 27 7 20 27 

Ireland" 60,000 66,000 

Japan• 30,000 32,000. 

Liberia• 11 ' 762 ''93 • 7 1SS 60 90 ISO 

Namibia 'l,SOO so '1,548 1,100 40 71,139 

Romania• r7_ 

Rusaia• 9,000 9,000 18,000 80,000 8,000 8,000 16,000 80,000 

Serbia and Montenegro12 5,000 5,000 

Sierra Leone' '200 '96 '296 90 68 7158 

Slovatia9 s,ooo 
South Africa, Republic of: 

FIDSChMine 1,200 2,250 3,446 700 1,300 72,012 

Premier Mine 740 1,700 2,444 500 1,100 7l,S96 

Venetia Mine 660 1,200 1,868 1,750 3,200 74,969 

Other De Beers' propertiesl' 1,350 500 1,849 900 350 71,249 

Other 450 100 S49 4SO 100 sso 
Total '4,400 '5,150 '10,166 "60,000 4,300 6,050 10,324 75,000 

Swaziland 36 24 '51 27 18 45 
Sweden• 2S,OOO 2S,OOO 

Tanzania '48 '20 '68 48 20 68 

U.S.S.R." 14 

Ukraine •to,ooo 10,000 

United States 90,000 103,000 

Venezuela '302 '176 '478 335 200 535 
Yugoslavia• u 

Sec foolnotea at end of table. 
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TABLE 13-Continued 
DIAMOND: WORLD PRODUCTION, BY TYPE AND COUNTRyt 

(Thousand carats) 

1992 1993" 

Country 
Natural Natural 

Syn-
Indus-

Syn-
Indus-Genr Total' thetic4 Genr Total' thetic4 

trial trial 
Zaire • 78,934 • 74,567 '13,501 9,500 5,500 15,000 

Total '56,151 '48,773 '105,521 '419,250 51,205 50,390 107,620 456,000 
"Estimated. 'Revised. W Withheld to avoid disclosing company proprietary data. 
'Table includes data available through Iune 8, 1994. Total natural diamond output (gem plus induatrial) for each countJy actua11y is reported, except where indicated by a footnote 
to be estimated. In contrast, the detailed separate production data for gem diamond 11D11 industrial diamond are U.S. Bureau of Mines estimatea except Brazil (1989-90), IIDII the 
Central African Republic (1989-90), for which source publicationa give detaila on gt'llde u well u totals. The estimated distribution of total oulput between gem and industrial 
diamond is conjectural, IIDII for ID08t countries, is baaed on the best available data at time of publication. 
'Includes near-gem IIDII cheap-gem qualities. 
'Natural gem IIDII industrial data may not add to totals shown because of independent rounding. 
41ncludes all synthetic diamond production. 
"Fiaures do not include smuggled artisana1 production. 
'Fiaures are estimates hued on reported exports IIDII do not include smuggled diamonds. 
'Reported ftgUre. 
'Formerly part of Czechoslovakia. 
"Dissolved on Dec. 31, 1992. 
10"Gem" vs. "Industrial" diamond breakdown hu been revised to reflect the value of near-gem material, clusified u industrial prior to 1991, but which wu ultimately being sold 
for well above industrial prices. 
11Data for 1989 do not include smuggled production. Data for 1990-92 are estimatea of artisana1 production, likely smuggled out of Liberia, but which are comparable to that 
hitherto reported to the Government. 
12Formerly part of Yugoslavia. 
150ther De Beers' Group oulput from the Republic of South Africa includes Kimberley Mines, Koffiefontein Mine, IIDII Namaqualmd Mines. 
"Dissolved in Dec. 1991. 
15Dissolved in Apr. 1992. 
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FIGURE I 

PRINCIPAL FORMS OF CRYPTOCRYSTALLINE AND CRYSTALLINE GEM STONE CUTS 
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T Table 1 
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B Bezel 4 
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GEMSTONES
By Ronald F. Balazik

Webster's dictionary defines a gem as "any jewel, whether operations were expected to begin in 1996.  Plans to open a
stone, pearl or the like, having value and beauty that are intrinsic commercial gem-quality diamond mine in Colorado also were
and not derived from its setting; a precious or, sometimes, a reported during 1995.
semiprecious stone cut and polished for ornament.  A It is estimated that U.S. synthetic gem production in 1995
semiprecious stone of value because it is carved or engraved, as was at least $25 million; simulant gemstone output reportedly
a cameo or intaglio."  Additionally, the dictionary states that was even greater.  Some estimates of domestic
gemstone is "any mineral or petrified material which can, when synthetic/simulant production exceed $100 million.  Laboratory
cut and polished, be used in jewelry."  Therefore, a gem, grown synthetic gemstones have essentially the same
gemstone, or gem material may be described as inorganic or appearance and optical, physical, and chemical properties as the
organic minerals used for personal adornment, display, or to natural material that they represent.  Synthetic gemstones
manufacture objects of art because they possess beauty, rarity, produced in the United States include alexandrite, coral,
and durability. (See table 1.)  

Production

Gemstones production in the United States during 1995
included cut, polished, engraved or carved material; specimen
material; natural and cultured freshwater pearl; saltwater pearl;
shell; amber; and coral.  It is estimated that the value of
domestic gemstone production from indigenous sources was at
least $75 million in 1995.  This estimate is based on a survey of
more than 340 domestic gemstone operations conducted by the (See table 2.)
U.S. Geological Survey (USGS).  The survey provides a Nine firms in five states reported the production of synthetic
foundation for projecting the scope and level of domestic and simulant gem material in 1995.  Reported production
gemstone operations.  However, the survey is not necessarily totalled $25 million.  This output included the manufacture of
representative of all gemstone activity in the United States, alexandrite, azurite/malachite, cubic zirconia, emerald, lapis,
which includes thousands of professional and amateur ruby, sapphire, and turquoise.  In descending order of
collectors.  Consequently, the USGS attempts to supplement its production value, the States with reported output were
survey with estimates of domestic gemstones production from California, New York, Michigan, Arizona, and New Jersey.    
published data, contacts with gem dealers and collectors, and
analyses of gem and mineral shows.

The USGS survey indicated that gem materials were
produced in every State during 1995.  Six States accounted for Consumption of domestic gemstones was in the manufacture
more than 90% of the total value of production reported by of jewelry; for exhibit in gem and mineral collections; for
survey respondents.  These States (in declining order of reported decorative purposes in statuettes, vases, and other art objects;
production value) were Tennessee, Alabama, Arkansas, Oregon, and certain industrial applications.  According to a survey
North Carolina, and Arizona.  Certain States are known best for conducted by a business association of domestic jewelry
the production of a single gem material (e.g., Tennessee for retailers, diamond remains the favorite gemstone jewelry among
freshwater pearls).  Other States, however, produce a wide array U.S. consumers.  The survey also indicated that, in decreasing
of gemstones.  For example, Arizona gemstone production order of preference, diamonds were followed by emeralds,
includes agate, amethyst, antlerite, azurite, chrysocolla, fire sapphires, and rubies as jewelry.
agate, garnets, jade, malachite, obsidian, onyx, peridot, petrified
wood, precious opal, shattuchite, smithsonite, and turquoise.
California, Idaho, Montana, and North Carolina also produced
a wide variety of gemstones.    Values and prices of U.S. cut diamonds and U.S. cut

New, potentially important gemstone mining operations were gemstones are shown in tables 3, 4, and 5.  Demand, beauty,
reported in 1995.  For example, two new sapphire mining durability, rarity, freedom from defects, and perfection of cutting
operations were initiated in Montana late in the year.  Full-scale generally govern the value of most gems.  The Central Selling

diamond, emerald, garnet, lapis lazuli, quartz, ruby, sapphire,
spinel, and turquoise.   Laboratory grown simulants have an
appearance similar to that of a natural gem material but have
different optical, physical, and chemical properties.  The
gemstone simulants produced in the United States include coral,
cubic zirconia, lapis lazuli, malachite, and turquoise.
Additionally, certain colors of synthetic sapphire and spinel,
used to represent other gemstones, would be classed as
simulants.   Colored and colorless varieties of cubic zirconia are
the major simulants produced.  

Consumption 

Prices
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Organization (CSO), controlled by De Beers Centenary AG, is ($4.67 billion) were greater than its annual sales for the second
a significant force affecting gem diamond prices worldwide.  consecutive year; prior to 1994, stocks had never exceeded

Foreign Trade

The United States imported gemstones from more than 25 Joint Venture was considering departure from the CSO.  In
countries and exported/reexported gemstones to more than 75 addition, De Beers was seeking a trade agreement with Russia,
countries during 1995.  (See tables 6 through 10.)

The total value of all gemstones exported and reexported by
the United States was about $2.53 billion; diamonds, including
$2.01 billion for cut diamonds, accounted for 87% of the total.
The value of U.S. exports plus reexports of natural rough
colored gemstones was about $42.3 million, while the value of
U.S. exports plus reexports of cut natural colored gemstones
was about $207 million.  Synthetic rough and cut gemstone
exports plus reexports by the United States during the year were
valued at $14.3 million and $14.5 million, respectively.  Natural
and cultured pearls exported and reexported by the United Outlook
States were valued at $2.85 million and $5.33 million,
respectively.  Approximately $47.1 million of coral and shell
was exported and reexported by the United States in 1995.

The United States remained the world's largest importer of
colored gemstones in 1995.  During the year, U.S. imports of
gems and gemstones increased 3% to a record high of $6.66
billion.  The value of imported gem diamonds accounted for
about 89% of the total.  

World Review

Foreign countries with major gemstone deposits other than
diamond are Afghanistan (beryl, kunzite, ruby, and tourmaline);
Australia (beryl, opal, and sapphire); Brazil (agate, amethyst,
beryl, kunzite, ruby, sapphire, topaz, and tourmaline); Burma
(beryl, jade, ruby, sapphire, and topaz); Colombia (beryl, and
sapphire); Kenya (beryl, garnet, and sapphire); Madagascar OTHER SOURCES OF INFORMATION
(beryl, rose quartz, sapphire, and tourmaline); Mexico (agate,
opal, and topaz); Sri Lanka (beryl, ruby, sapphire, and topaz); U.S. Geological Survey Publications
Tanzania (garnet, ruby, sapphire, tanzanite, and tourmaline);
and Zambia (amethyst and beryl).

There are many natural diamond producers throughout the
world.  However, most production occurs in Africa (Angola,
Botswana, Namibia, South Africa, and Zaire); Asia Other Sources
(northeastern Siberia and Yakutia in Russia); Australia; and
South America (Venezuela and Brazil).  (See table 11.)

De Beers Centenary AG, which controls most of the rough,
uncut diamonds sold worldwide, reported record sales of $4.53
billion in 1995.  This was an increase of 6.6% compared with
1994 sales.  During 1995, diamond stocks held by De Beers 

sales.  
De Beers also encountered other significant issues in 1995.

By yearend, for example, Australia's Argyle Diamond Mines

which was selling diamonds independent of the CSO.
De Beers annual sales during the past five years were as

follows:  1994, $4.25 billion; 1993, $4.40 billion; 1992, $3.42
billion; 1991, $3.93 billion; and 1990, $4.17 billion.  During
the same period De Beers' stocks of diamonds were:  1994,
$4.38 billion; 1993, $4.10 billion; 1992, $3.36 billion; 1991,
$3.03 billion; and 1990, $2.68 billion. (Estimated world retail
sales of diamond jewelry rose 5% to more than $47 billion in
1995.)  
  

World demand for precious gems, particularly diamond, is
expected to continue growing as personal disposable income
rises in the United States and in other industrialized nations.
Promotional efforts by producers and dealers also will further
spur demand for gem diamond.  Such efforts combined with
rising incomes already are increasing retail diamond sales in
Japan and other Asian countries.  Demand for other precious
gems will continue to rise as diamonds become more expensive
and the popularity and acceptance of colored gemstones
increase.  Some in the industry anticipate further consolidation
of jewelry retailing toward fewer companies and predict more
niche marketing that targets specific demographic groups.
Demand for synthetic and simulant gemstones for both personal
and industrial consumption is expected to increase.  

Gemstones, Mineral Commodity Summaries—1996.
Garnet, Mineral Industry Surveys, Annual Review—1995
Industrial Diamond, Mineral Industry Surveys, Annual

Review—1995.

Annual Report—1995, De Beers Consolidated Mines Limited,
Kimberley, South Africa.

Directory of Principal U.S. Gemstone Producers in 1995,
Mineral Industry Surveys, U.S. Bureau of Mines, 1995. 

An overview of Production of Specific U.S. Gemstones,
Special Publication 14-95, U.S. Bureau of Mines, 1995.



TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Amber Hydrocarbon Yellow, red, Any Low to 2.0-2.5  1.0-1.1 Single 1.54 Synthetic or Fossil resin, soft.
   green, blue   medium   pressed, plastics

Beryl:
    Aquamarine Beryllium Blue-green Any Medium 7.5-8.0 2.63-2.80 Double 1.58 Synthetic spinel, Double refraction,

  aluminum silicate    to light blue    to high   blue topaz    refractive index.
    Bixbite     do.      do. Small Very 7.5-8.0 2.63-2.80      do. 1.58 Pressed plastics, Refractive index.

   high   tourmaline
    Emerald     do. Green Medium      do. 7.5 2.63-2.80      do. 1.58 Fused emerald, Emerald filter,

  glass, tourmaline,   dichroism, refractive
  peridot, green   index.
  garnet doublets

    Emerald, synthetic     do.    do. Small High 7.5-8.0 2.63-2.80      do. 1.58 Genuine emerald Flaws, brilliant, fluorescence
  in ultraviolent light.

    Golden (heliodor)     do. Yellow to Any Low to 7.5-8.0 2.63-2.80      do. 1.58 Citrine, topaz,
  golden   medium   glass, doublets

    Goshenite     do.     do. Any Low 7.5-8.0 2.63-2.80      do. 1.58 Quartz, glass, Refractive index.
  white sapphire,
  white topaz.

    Morganite     do. Pink to rose Any Low 7.5-8.0 2.63-2.80      do. 1.58 Kunzite,    do.
   tourmaline,
   pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, Any Low 3.0 2.72 Double 1.49-1.66 Silicates, Translucent.

    blue, green, or    (strong)   banded agate,
    brown   alabaster gypsum

    Mexican onyx    do.        do. Any Low 3.0 2.72      do. 1.6     do. Banded, translucent.

Chrysoberyl:
    Alexandrite Beryllium Green by day, Former High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, inclusions in synthetic sapphire.

  aluminate    red by artificial   U.S.S.R.  
   light   (small), Sri

  Lanka
  (medium)

    Cats-eye     do. Greenish to Small to    do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Gravity and translucence.
   brownish    large

    Chrysolite     do. Yellow, green, Medium Medium 8.5 3.50-3.84     do. 1.75 Tourmaline, Refractive index, silky.
   and/or brown   peridot

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Coral Calcium carbonate Orange, red, Branching, Low 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.
  white, black, or   medium
  green

Corundum:
    Ruby Aluminum oxide Rose to deep Small Very high 9.0 3.95-4.10      do. 1.78 Synthetics, Inclusions, 

   purplish red   including spinel  fluorescence.
    Sapphire    do. Blue Medium High 9.0 3.95-4.10      do. 1.78     do. Inclusions, double

 refraction, dichroism.

    Sapphire, fancy    do. Yellow, pink, Medium Medium 9.0 3.95-4.10      do. 1.78 Synthetics, glass Inclusions, double
  white, orange,     to large   and doublets  refraction, refractive index.
  green, or violet

    Sapphire and    do. Red, pink, violet       do. High to 9.0 3.95-4.10      do. 1.78 Star quartz, Shows asterism,
      ruby stars    blue, or gray    Low   synthetic stars   color on side view.
    Sapphire or ruby    do. Yellow, pink, or Up to 20 Low 9.0 3.95-4.10      do. 1.78 Synthetic spinel, Curved strae,
      synthetic    blue   carats   glass    bubble inclusions.
Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, titania, High index, 

   yellow, brown,   cubic zirconia   dispersion, single
   green, pink, blue   refraction, hardness,

  cut, luster.
Feldspar:
    Amazonite Alkali aluminum Green Large Low 6.0-6.5 2.56 -- 1.52 Jade Cleavage, sheen,

   silicate   vitreous to pearly,
  opaque, grid.

    Labradorite      do. Gray with blue    do. Low 6.0-6.5 2.56 -- 1.56    do. Cleavage, sheen,
  and bronze   vitreous to pearly,
  sheen color play.   opaque, grid.

    Moonstone      do. White    do. Low 6.0-6.5 2.77 -- 1.52-1.54 Glass or Blue sheen, opalescent.
  white onyx.

Garnet Complex silicate Brown, black, Small to Low to 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, Single refraction,
  yellow, green,   medium    high   strained   spinel, glass   anomalous strain.
  ruby red, or
  orange

Jade:
    Jadeite      do. Green, yellow, Large Low to 6.5-7.0 3.3-3.5 Cryptocry 1.65-1.68 Onyx, bowenite, Luster, spectrum,

   black, white, or   very high   stalline    vesuvianite,    translucent, to opaque.
   mauve    grossularite

    Nephrite Complex hydrous        do.    do.      do. 6.0-6.5 2.96-3.10     do. 1.61-1.63       do.      Do.
   silicate

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Opal Hydrous silica Colors flash in white gray, Large Low to 5.5-6.5      1.9-2.3 Isotropic 1.45 Glass, synthetics, Play of color.
   black, red, or yellow    high    triplets

Pearl Calcium carbonate White, pink, or black Small      do. 2.5-4.0   2.6-2.85 -- -- Cultured and Luster, structure, X-ray.
   imitation

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline Strong double refraction, 
 silicate    (strong)   chrysoberyl   low dichroism.

Quartz:
    Agate Silica Any color Large Low 7.0 2.58-2.64 -- -- Glass, plastic, Cryptocrystalline, irregularly banded,

  Mexican onyx   dendritic inclusions.

    Amethyst    do. Purple    do. Medium 7.0 2.65-2.66 Double 1.55        do. Refractive index, double refraction,
   transparent.

    Cairngorm    do. Smoky    do. Low 7.0 2.65-2.66      do. 1.55        do.      Do.
    Citrine    do. Yellow    do. Low 7.0 2.65-2.66      do. 1.55        do.      Do.
    Crystal, rock    do. Colorless    do. Low 7.0 2.65-2.66      do. 1.55        do.      Do.
    Jasper    do. Uniform or spotted red,    do. Low 7.0 2.58-2.66    -- --        do. Opaque, vitreous.

   yellow or green

    Onyx    do. Many colors    do. Low 7.0 2.58-2.64    -- --        do. Uniformly banded.
    Rose    do. Pink, rose red    do. Low 7.0 2.65-2.66      do. 1.55        do. Refractive index, double refraction,

   translucent.

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,
   aluminum oxide   medium    inclusions.

Spinel, Synthetic       do. Any Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, Weak double refraction, curved striae,
  carats   beryl, topaz,     bubbles.

  alexandrite
Spodumene:
    Kunzite Lithium aluminum Pink to lilac Medium Medium 6.5-7.0 3.13-3.20 Double 1.66 Amethyst, Refractive index.

  silicate    morganite
    Hiddenite     do. Yellow to green      do.      do. 6.5-7.0 3.13-3.20      do. 1.66 Synthetic spinel     Do.
Tanzanite Complex silicate Blue Small High 6.0-7.0 3.30 Double 1.69 Sapphire, synthetics Strong trichroism.

Topaz      do. White, blue, green Medium Low to 8.0 3.4-3.6      do. 1.62 Beryl, quartz Refractive index.
  medium

Tourmaline      do. All, including mixed      do.       do. 7.0-7.5 2.98-3.20      do. 1.63 Peridot, beryl, Double refraction,
  corundum, glass    refractive index.

Turquoise Copper aluminum Blue to green Large Low 6.0 2.60-2.83      do. 1.63 Glass, plastics Difficult if matrix not
  phosphate   present, matrix usually limonitic.

Zircon Zirconium silicate White, blue, or brown, Small to Low to 6.0-7.5 4.0-4.8 Double (strong) 1.79-1.98 Diamond, Double refraction,
   yellow, or green   medium   medium   synthetics, topaz,    strongly dichroic, wear on facet edges.

  aquamarine
1/ Small-up to 5 carats; medium-up to 50 carats; large-more than 50 carats.
2/ Low-up to $25 per carat; medium-up to $200 per carat; high-more than $200 per carat.



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone methods Company production

Ruby Flux Chatham 1950's
    Do.     do. Kashan 1960's
    Do.     do. J.O. Crystal (Ramaura) 1980's
    Do.     do. Douras 1990's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera (Inamori) 1970's
    Do. Verneuil Various producers 1900's
Star ruby     do. Linde (Div. of Union Carbide) 1940's
    Do. Melt pulling Kyocera 1980's
    Do.     do. Nakazumi 1980's
Sapphire Flux Chatham 1970's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera 1980's
    Do. Verneuil Various producers 1900's
Star sapphire     do. Linde 1940's
Emerald Flux Chatham 1930's
    Do.     do. Gilson 1960's
    Do.     do. Kyocera 1970's
    Do.     do. Seiko 1980's
    Do.     do. Lennix 1980's
    Do.     do. Russia 1980's
    Do. Hydrothermal Lechleitner 1960's
    Do.     do. Regency 1980's
    Do.     do. Biron 1980's
    Do.     do. Russia 1980's
Alexandrite Flux Creative crystals 1970's
    Do. Melt pulling J.O. Crystal 1990's
    Do.     do. Kyocera 1980's
    Do. Zone melt Seiko 1980's
Cubic zirconia Skull melt Various producers 1970's

TABLE 3 
VALUE OF U.S. GEMSTONE

PRODUCTION, BY GEMSTONE 1/

(Thousand dollars)

Gem materials 1994 1995
Agate 234 907
Beryl 492 698
Coral (all types) 88 114
Diamonds 284 163
Garnet 780 4,180
Gem feldspar 2,620 3,150
Geode/nodules 127 206
Obsidian 40 64
Opal 1,120 475
Peridot 635 225
Petrified  wood 208 150
Quartz 1,060 1,440
Sapphire/ruby 2,810 785
Shell 33,000 54,500
Topaz 13 9
Tourmaline 14 52
Turquoise 1,710 1,670
Other 5,310 5,580
     Total 50,500 r/ 74,400 2/
r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals
shown.
2/ Estimated minimum production.



TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY

Carat Description, Clarity 2/ Price range per carat 3/ Average 4/
weight color 1/ (GIA terms) Jan. 1995-Jan. 1996 July 1994

       0.25 G VS1       $1,400 - $1,400     $1,400
.25 G VS2         1,300 - 1,300       1,300
.25 G SI1            975 - 975          975
.25 G VS1         1,300 - 1,300       1,200
.25 G VS2         1,150 - 1,150       1,150
.25 G SI1            950 - 950          950
.50 G VS1         3,050 - 3,050       3,050
.50 G VS2         2,700 - 2,700       2,700
.50 G SI1         2,400 - 2,400       2,400
.50 G VS1         2,800 - 2,800       2,800
.50 G VS2         2,600 - 2,600       2,600
.50 G SI1         2,300 - 2,300       2,300
.75 G VS1         3,650 - 3,600       3,650
.75 G VS2         3,350 - 3,350       3,350
.75 G SI1         2,950 - 3,100       2,950
.75 G VS1         3,250 - 3,400       3,250
.75 G VS2         2,950 - 3,200       2,950
.75 G SI1         2,750 - 2,900       2,750

1.00 G VS1         4,800 - 4,900       4,800
1.00 G VS2         4,250 - 4,600       4,250
1.00 G SI1         3,850 - 4,200       3,850
1.00 G VS1         4,250 - 4,500       4,250
1.00 G VS2         4,050 - 4,400       4,050
1.00 G SI1         3,750 - 4,000       3,750

1/ Gemological Institute of America (GIA) color grades:  D- -colorless; E- -rare white; G - H - I - -traces
of color.
2/ Clarity:  IF--no blemishes; VVS1--very, very slightly included; VS1--very slightly included;
VS2--very slightly included, but not visible; SI1--slightly included.
3/ Jeweler's Circular-Keystone. V. 167, No. 3, Mar. 1996, p. 142.
4/ Jeweler's Circular-Keystone. V. 166, No. 9, Sept. 1995, p. 232.

TABLE 5 
PRICES OF U.S. CUT COLORED GEMSTONES, BY SIZE 1/

Average price per carat 2/
Carat Price range per carat Jan. Jan.

Gemstone weight in 1995 2/ 1995 1996
Amethyst        1        $8 - $18 $13.00 $13.00
Aquamarine        1        75 - 90 82.50 82.50
Emerald        1   1,750 - 3,200 2,475.00 2,475.00
Garnet, tsavorite        1      600 - 900 750.00 750.00
Ruby        1   2,450 - 3,900 3,175.00 3,175.00
Sapphire        1      800 - 1,800 1,300.00 1,300.00
Tanzanite        1      115 - 220 157.50 172.50
Topaz        1          3 - 5 4.00 4.00
Tourmaline, red        1        60 - 125 92.50 92.50
1/ Fine quality.
2/ Jewelers' Circular-Keystone.  V. 167, No. 3, Mar. 1996, p. 142.  These figures represent a
sampling of net prices that wholesale colored stone dealers in various U.S. cities charged its cash
customers during the month for fine-quality stones.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND), BY COUNTRY 1/

1994 1995
Quantity Value 2/ Quantity Value 2/

Country (carats) (millions) (carats) (millions)
Belgium 462,000 $430 658,000 $475
Canada 263,000 46 123,000 44
France 11,100 27 23,900 31
Hong Kong 192,000 402 462,000 436
Israel 413,000 393 496,000 480
Japan 55,000 134 150,000 159
Singapore 14,000 36 26,500 57
Switzerland 36,200 190 54,100 183
Thailand 41,300 19 124,000 32
United Kingdom 23,300 66 10,900 64
Other 110,000 49 202,000 85
    Total 1,620,000 1,790 2,330,000 2,040
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.

Source:  Bureau of the Census, U.S. Department of Commerce.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1994 1995
Kind, range, and Quantity Value 2/ Quantity Value 2/
country of origin (carats) (millions) (carats) (millions)

Rough or uncut, natural: 3/
    Belgium 301,000 $174 181,000 $119
    Brazil 15,300 4 4,910 1
    Israel 23,100 15 36,500 22
    Netherlands 109 (4/) -- --
    South Africa 34,800 43 17,800 26
    Switzerland 1,960 8 6,950 10
    United Kingdom 482,000 225 969,000 155
    Venezuela 556 (4/) 19,900 (4/)
    Other 576,000 321 476,000 299
        Total 1,440,000 790 1,710,000 631
Cut but unset, not more than 0.5 carat:
    Belgium 849,000 236 677,000 181
    Brazil 27,000 4 6,450 1
    Canada 10,000 2 3,990 1
    Hong Kong 145,000 30 216,000 39
    India 6,150,000 1,130 7,240,000 1,190
    Israel 880,000 360 769,000 352
    South Africa 3,680 3 8,580 4
    Switzerland 5,260 2 8,600 1
    United Kingdom 9,750 2 8,260 2
    Other 83,300 21 112,000 23
        Total 8,160,000 1,790 9,050,000 1,790
Cut but unset, over 0.5 carat:
    Belgium 769,000 1,030 873,000 1,110
    Hong Kong 29,000 43 43,600 64
    India 248,000 143 326,000 196
    Israel 1,350,000 1,570 1,490,000 1,740
    Netherlands 491 3 300 1
    South Africa 19,700 54 15,100 37
    Switzerland 16,900 153 19,600 196
    United Kingdom 14,600 45 8,290 38
    Other 78,300 121 105,000 143
        Total 2,520,000 3,160 2,880,000 3,530
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 1/

1994 1995
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Emerald:
    Belgium 8,360 $2 27,000 $4
    Brazil 1,140,000 7 2,620,000 6
    Colombia 928,000 89 1,130,000 94
    France 1,590 2 1,500 2
    Germany 106,000 4 24,600 2
    Hong Kong 295,000 13 315,000 17
    India 2,310,000 33 2,570,000 47
    Israel 107,000 25 116,000 27
    Japan 1,940 1 1,300 (3/)
    South Africa 249 (3/) 474 (3/)
    Switzerland 33,200 28 50,900 26
    Taiwan 545 (3/) 3,890 (3/)
    Thailand 558,000 10 418,000 7
    United Kingdom 4,300 4 2,630 1
    Other 169,000 9 32,600 3
        Total 5,670,000 227 7,320,000 236
Ruby:
    Belgium 26,900 2 14,600 1
    Brazil 5,670 (3/) 233 (3/)
    Colombia 7,390 (3/) 438 (3/)
    France 393 1 482 2
    Germany 90,900 3 129,000 1
    Hong Kong 171,000 7 278,000 6
    India 1,480,000 7 1,370,000 6
    Israel 81,300 1 8,360 1
    Japan 3,170 (3/) 1,050 (3/)
    Switzerland 24,500 14 52,400 18
    Thailand 2,950,000 56 2,270,000 41
    United Kingdom 2,770 2 13,900 2
    Other 25,900 4 39,400 5
        Total 4,860,000 96 4,180,000 84
Sapphire:
    Australia 27,200 1 49,900 1
    Austria 229 1 214 (3/)
    Belgium 16,300 2 9,280 (3/)
    Brazil 12,300 (3/) 7,570 (3/)
    Canada 274,000 1 82,200 (3/)
    Colombia 7,240 1 1,270 (3/)
    France 739 (3/) 863 1
    Germany 130,000 3 146,000 2
    Hong Kong 172,000 5 505,000 4
    India 244,000 2 329,000 1
    Israel 34,500 1 17,500 2
    Japan 1,950 (3/) 831 (3/)
    Singapore 8,880 (3/) 1,250 (3/)
    Sri Lanka (Ceylon) 341,000 8 328,000 9
    Switzerland 17,000 12 17,700 13
    Thailand 5,740,000 62 5,240,000 49
    United Kingdom 7,130 2 7,750 2
    Other 31,600 2 30,300 1
        Total 7,060,000 101 6,780,000 84
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 1/

1994 1995
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Other:
    Rough, uncut:
        Australia $3 $3
        Brazil 27 32
        Colombia 6 3
        Hong Kong 1 1
        Nigera NA (3/) NA (3/)
        Pakistan 2 1
        South Africa 1 (3/)
        Switzerland (3/) (3/)
        United Kingdom (3/) (3/)
        Zambia 1 1
        Other 30,500,000 13 r/ 61,900,000 21
            Total 97,400,000 54 r/ 1,530,000,000 61
    Cut, set and unset:
        Australia 4 6
        Brazil 8 8
        Canada 1 (3/)
        China 4 5
        Germany 15 r/ 14
        Hong Kong NA 23 r/ NA 23
        India 11 r/ 13
        Japan 10 11
        Switzerland 2 1
        Taiwan 3 2
        Thailand 21 r/ 19
        United Kingdom (3/) 1
        Other NA 18 r/ NA 22
            Total NA 122 r/ NA 125
r/ Revised.  NA Not available.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 9 
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, INCLUDING PEARLS, BY COUNTRY

(Thousand dollars) 1/

Country 1994 1995
Synthetic, cut but unset:
    Australia 2,720 1,120
    Austria 5,050 6,250
    China 908 2,830
    France 999 1,010
    Germany 10,900 11,000
    Hong Kong 1,890 1,390
    Italy 688 1,120
    Japan 1,080 512
    Korea, Republic of 1,470 1,360
    Sri Lanka (Ceylon) 725 510
    Switzerland 3,530 4,430
    Thailand 9,820 371
    Other 1,130 1,780
        Total 41,000 41,200
Imitation: 2/
    Austria 48,100 59,900
    China 421 575
    Czech Republic 9,830 12,800
    Germany 2,160 1,640
    Japan 552 r/ 503
    Taiwan 744 448
    Other 1,020 1,240
        Total 62,800 r/ 77,100
r/ Revised.
1/ Customs value.
2/ Includes pearls.

Source:  Bureau of the Census.

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/

(Thousand carats and thousand dollars)

1994 1995
Stones Quantity Value 2/ Quantity Value 2/

Diamonds:
    Rough or uncut 1,440 790,000 1,710 631,000
    Cut but unset 10,700 4,940,000 11,900 5,320,000
Emeralds:  Cut but unset 5,670 227,000 7,320 236,000
Coral and similar materials, unworked 2,400 4,630 2,140 4,020
Rubies and sapphires:  Cut but unset 11,900 197,000 11,000 168,000
Pearls:
    Natural                NA 2,360                NA 3,260
    Cultured                NA 24,700                NA 30,400
    Imitation                NA 1,870                NA 1,660
Other precious and semiprecious stones:
    Rough, uncut 971,000 44,100 1,420,000 48,600
    Cut, set and unset                NA 94,600                NA 91,500
    Other 157 5,000 108,000 8,800
    Synthetic:
        Cut but unset 178,000 41,000 160,000 41,200
        Other                NA 1,660                NA 1,830
    Imitation gemstone 3/                NA 60,900                NA 75,400
            Total                XX 6,440,000                XX 6,660,000
NA Not available.  XX Not applicable.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.

Source:  Bureau of the Census.



TABLE 11
NATURAL DIAMOND:  WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/

(Thousand carats)

Country 1991 1992
Gem e/ 3/ Industrial e/ Total 4/ Gem e/ 3/ Industrial e/ Total 4/

Angola 5/ 899 62 961 1,100 80 1,180
Australia 17,978 17,978 35,956 18,078 22,095 40,173
Botswana 11,550 4,950 16,500 11,160 4,790 15,950
Brazil 600 900 1,500 e/ 653 665 1,318
Central African Republic 296 82 378 307 107 414
China 200 800 1,000 e/ 200 800 1,000 e/
Gabon 400 100 500 e/ 400 100 500 e/
Ghana 560 140 700 e/ 570 140 710 e/
Namibia 1,170 20 1,190 1,520 30 1,550
Russia XX XX XX 9,000 9,000 18,000
Sierra Leone 6/ 160 83 243 180 116 296
South Africa 3,800 4,600 8,400 r/ 4,600 5,600 10,200
U.S.S.R. 7/ 10,000 10,000 20,000 e/ XX XX XX
Venezuela 102 8/ 112 8/ 214 302 8/ 176 8/ 478
Zaire 3,000 14,814 17,814 8,934 4,567 13,501
Other 275 r/ 166 r/ 441 r/ 305 r/ 218 r/ 524 r/
    Total 51,000 54,800 106,000 57,300 48,500 106,000

1993 1994 e/
Gem e/ 3/ Industrial e/ Total 4/ Gem 3/ Industrial Total 

Angola 5/ 130 15 145 270 30 300
Australia 18,844 23,032 41,876 19,485 23,815 43,300
Botswana 10,310 4,420 14,730 10,550 r/ 8/ 5,000 15,550 r/ 8/
Brazil 600 900 1,500 e/ 600 900 1,500
Central African Republic 370 125 495 400 r/ 131 r/ 531 r/
China 230 850 1,080 e/ 230 850 1,080
Gabon 400 100 500 e/ 400 100 500
Ghana 570 140 710 e/ 580 145 725
Namibia 1,120 20 1,140 1,312 r/ 8/ -- r/ 1,312 r/ 8/
Russia 8,000 8,000 16,000 8,500 8,500 17,000
Sierra Leone 6/ 90 68 158 155 100 255
South Africa 4,600 5,700 10,300 4,340 r/ 5,343 r/ 9,683 r/
U.S.S.R. 7/ XX XX XX XX XX XX
Venezuela 146 r/ 8/ 155 8/ 301 203 r/ 8/ 214 r/ 8/ 417 r/ 8/
Zaire 2,006 13,620 15,626 4,000 13,000 17,000
Other 296 r/ 218 r/ 513 r/ 333 r/ 221 r/ 554 r/
    Total 47,700 57,400 r/ 105,000 51,400 r/ 58,300 r/ 110,000 r/

1995 e/
Gem 3/ Industrial Total 

Angola 5/ 450 50 500
Australia 18,312 22,381 40,693
Botswana 11,502 5,300 16,802 8/
Brazil 600 900 1,500
Central African Republic 400 130 530
China 230 900 1,130
Gabon 400 100 500
Ghana 580 145 725
Namibia 1,382 8/ -- 1,382 8/
Russia 9,000 9,000 18,000
Sierra Leone 6/ 113 8/ 100 213 8/
South Africa 4,300 5,383 9,683 8/
U.S.S.R. 7/ XX XX XX
Venezuela 229 8/ 64 8/ 293 8/
Zaire 4,000 13,000 17,000
Other 363 246 609
    Total 51,900 57,700 110,000
e/ Estimated.  r/ Revised.  XX  Not applicable.
1/ Table includes data available through June 21, 1996. 
2/ World totals are rounded to three significant digits; may not add to totals shown.
3/ Includes near-gem and cheap-gem qualities.
4/ Total natural diamond output (gem plus industrial) for each country actually is reported, except where indicated to be an estimate. 
5/ Figures do not include smuggled artisanal production.
6/ Figures are estimates based on reported exports and do not include smuggled diamonds.
7/ Dissolved in Dec. 1991.
8/ Reported figure.
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GEMSTONES
By Ronald F. Balazik

According to Webster’s dictionary, a gem is “any jewel, great variety of gemstones also can be found in California,
whether stone, pearl or the like, having value and beauty that are Idaho, Montana, and North Carolina.
intrinsic and not derived from its setting; a precious or, Progress continued in 1996 toward opening the first
sometimes, a semiprecious stone cut and polished for ornament. commercial diamond mine in North America in almost a
A semiprecious stone of value because it is carved or engraved, century.  Colorado Diamond Co., a subsidiary of Redaurum Red
as a cameo or intaglio.”  Additionally, the dictionary states that Lakes Mines Ltd. (Toronto), announced a two-year trial mining
gemstone is “any mineral or petrified material which can, when program at its Kelsey Lake kimberlite prospect near Fort
cut and polished, be used in jewelry.”  Collins, CO (U.S. Geological Survey 1997b).  Open pit mining

For this report, therefore, “gemstone” is defined as any at Kelsey Lake commenced in 1995, and a diamond processing
organic or inorganic mineral used for personal adornment, plant at the site began operating in May 1996.  Production is
display, or object of art because the mineral possesses beauty, expected to reach 100,000 to 150,000 carats at its peak.
rarity, and durability.  Note that shell and cultured pearl are Evaluation of a large lamproite intrusion located in Crater of
treated as gemstones in this report.  Also, synthetic gems are Diamonds State Park near Murfreesboro, AR, also continued in
covered in this report but are treated separately from natural 1996 (U.S. Geological Survey, 1997a).  The intrusion has long
gemstones.  (See tables 1 and 2.)

Production

It is estimated that the value of natural gemstones produced
in the United States from indigenous sources during 1996 was
at least $44 million.  (See table 3.)  This output was significantly
less than production in the preceding year because foreign
markets for shell declined, particularly in Japan where the
operations of cultured pearl producers who use shell material for
pearl nuclei were adversely affected by massive pearl oyster
deaths.  

The estimate of 1996 gemstones production is based on a
survey of more than 250 domestic gemstone operations
conducted by the U.S. Geological Survey (USGS).  The survey
provides a foundation for projecting the scope and level of
domestic gemstone production.  However, the survey does not
represent all gemstone activity in the United States, which
includes thousands of professional and amateur collectors.
Consequently, the USGS attempts to supplement its survey with
estimates of domestic gemstones production from related
published data, contacts with gem dealers and collectors, and
analyses of gem and mineral shows.

Natural gem materials indigenous to the United States are
collected, produced, or marketed in every State.  However, six
States accounted for more than 75% of the total value of
production reported by survey respondents.  These States (in
declining order of reported production value) were Tennessee,
Oregon, Kentucky, Arkansas, Arizona, and Alabama.  Certain
States are known best for the production of a single gem
material (e.g., Tennessee for freshwater shell).  Other States,
however, have a wide array of gemstones.  For example,
Arizona gemstone deposits include agate, amethyst, azurite,
chrysocolla, fire agate, garnets, jade, malachite, obsidian, onyx,
petrified wood, precious opal, smithsonite, and turquoise.  A

been known to contain diamonds that range greatly in size and
quantity.  During 1996, the U.S. National Park Service
permitted  Arkansas to proceed with bulk sampling and testing
operations.

In addition to natural gemstones, laboratory-grown synthetic
gems and gem simulants are produced in the United States and
elsewhere.  Synthetic gemstones essentially have the same
appearance and the same optical, physical, and chemical
properties as the natural materials that they represent. 
Simulants have an appearance similar to that of a natural gem
material but have different optical, physical, and chemical
properties.  Synthetic gemstones produced in the United States
include alexandrite, emerald, ruby, sapphire, turquoise, and
zirconia.  Simulants produced in the United States include coral,
cubic zirconia, lapis lazuli, malachite, and turquoise.
Additionally, certain colors of synthetic sapphire and spinel,
used to represent other gemstones, are classed as simulants.
Colored and colorless varieties of cubic zirconia are the major
simulants produced. 

Synthetic gem production in the United States reached $24
million in 1996; simulant gemstone output was even greater
(estimated to exceed $100 million).  Five firms in four states,
representing virtually all of the U.S. synthetic gem industry,
reported production to the USGS in 1996.  In descending order
of production value, the States with reported output were
California, New York, Michigan, and Arizona.    

Consumption

The U.S. market in 1996 for natural, unset colored
gemstones (excluding pearl and coral) was estimated to be more
than $370 million.  The domestic market for unset gem
diamonds in 1996 was estimated to be more than $4.3 billion,
the largest in the world.

Gemstones are used in the United States and elsewhere for
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jewelry, collections/exhibits, decorative art objects, and certain Botswana, Namibia, South Africa, and Zaire); Asia
industrial applications.  According to a poll conducted in 1996 (northeastern Siberia and Yakutia in Russia); Australia; and
by a U.S. jewelry retailers association, 61% of domestic
consumers who were surveyed preferred diamond as their
favorite gemstone; others preferred emeralds (10%), sapphires
(9%), and rubies (7%) (International Colored Gemstone
Association, 1996).

Prices government.  The mine is expected to employ 800 workers and

Gemstone prices are governed by many factors, including
beauty, clarity, defects, demand, and rarity.  Values and prices
of gemstones produced and/or sold in the United States are
shown in tables 3 through 5.  In addition, customs values for
diamonds and other gemstones imported and exported or
reexported are shown in tables 6 through 10.

The Central Selling Organization (CSO), controlled by De
Beers Centenary AG (Switzerland), is a significant force
affecting gem diamond prices worldwide.  The average price of
all rough uncut diamonds sold worldwide was estimated to be
about $70 per carat in 1996; by country, the average value
reported per carat ranged from $9 for Australian production to
$315 for Namibian output (Financial Times, 1997).

Foreign Trade sell its production independently.  In addition, Russia’s

By several standards, the United States is the world leader in
gemstone trade.  In 1996, U.S. gemstone imports came from
106 countries and domestic exports/reexports of gemstones
went to 56 countries.  (See tables 6 through 10.) gemstones other than diamond and pearl exceeded $2 billion in

The United States remained the world’s largest importer of the mid-1990’s.  Foreign countries with major gemstone
colored gemstones in 1996; imports of natural colored deposits other than diamond are Afghanistan (beryl, ruby, and
gemstones, excluding coral and pearl, reached $572 million. tourmaline); Australia (beryl, opal, and sapphire); Brazil (agate,
During the year, U.S. imports of all gemstones, including amethyst, beryl, ruby, sapphire, topaz, and tourmaline); Burma
synthetics and simulants, increased 8% to a record high of $7.24 (beryl, jade, ruby, sapphire, and topaz); Colombia (beryl,
billion.  Gem diamonds accounted for about 90% of the total. emerald, and sapphire); Kenya (beryl, garnet, and sapphire);

Domestic exports and reexports of all gemstones in 1996 Madagascar (beryl, rose quartz, sapphire, and tourmaline);
totaled about $2.7 billion; diamonds, including $2.2 billion for Mexico (agate, opal, and topaz); Sri Lanka (beryl, ruby,
cut diamonds, accounted for 81% of the total.  The value of U.S. sapphire, and topaz); Tanzania (garnet, ruby, sapphire,
exports plus reexports of natural, rough, colored gemstones was tanzanite, and tourmaline); and Zambia (amethyst and beryl).
about $29.1 million, while the value of U.S. exports plus The world’s largest blue sapphire (90,000 carats) reportedly
reexports of natural, cut, colored gemstones was about $175 was discovered in Madagascar during 1996 (Unpub. data
million.  Synthetic gemstone exports and reexports during the accessed June 18, 1997, on the World Wide Web at URL
year were valued at $12.4 million and $17.1 million, http://www.gemstone.org/source.html).   
respectively.  Exports and reexports of pearl were valued at $1.9
million and $6.6 million, respectively.  Approximately $38.6
million of coral and shell was exported and reexported by the
United States in 1996. Trends toward the growth of personal disposable income,

World Review

In 1996, world diamond production reached 117 million major diamond producers in 1996 vis-a-vis the De Beers CSO
carats with an estimated value of approximately $7 billion. (See
table 11.) Although there are many diamond mines throughout
the world, much production is concentrated in a few regions.
Most world diamond production occurs in Africa (Angola,

South America (Brazil and  Venezuela). 
In addition to the new U.S. diamond mine, noted on page 1,

substantial progress was made in 1996 on plans for Canada’s
first gem-quality diamond mine (Wilkinson, 1997).  Final
approvals for construction of the mine, located in the Northwest
Territories, were granted during the year by the Canadian

generate approximately $350 million annually over a 25-year
lifespan.  Production is scheduled to begin in 1998.

De Beers Centenary AG, through its CSO, controlled  most
of the rough, uncut diamonds sales worldwide during 1996. De
Beers reported record sales of $4.83 billion during the year.
The record was 7% greater than De Beers rough diamond sales
in 1995.  Moreover, the sales in 1996, unlike the preceding 2
years, surpassed the value of diamond stocks ($4.7 billion) held
by De Beers (Cockle, 1997b).  Nevertheless, world diamond
retail sales decreased slightly to $52 billion, partly due to a
weaker Japanese market (Cockle, 1997a). 

De Beers also encountered significant events in the world
diamond market during 1996.  For example, Australia’s Argyle
Diamond Mines Joint Venture (which accounts for more than
one-third of global diamond output) withdrew from the CSO to

marketing accord with the CSO was not renewed when
agreement on the terms of a new contract could not be reached;
negotiations between the two parties were continuing at yearend.

It is estimated that annual world production of cut natural

Outlook

particularly in industrialized and developing nations, will
continue to be the principal influence on world demand for
precious gems.  In addition, the independence displayed by

may prove to be an important new trend in world diamond
markets; however, its significance cannot be assessed at present.

Asian nations such as Japan and others with growing
personal wealth are expected to be the most rapidly expanding
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markets for precious gems, particularly diamond.  One indicator
of this trend is that China will open its first diamond exchange
and recently liberalized its investment policy for foreign jewelry
manufacturers to allow more sales within the country (Henricus,
1997; Schlussel, 1997).

Demand for colored gemstones will continue to rise as
diamonds become more expensive and promotional efforts by
retailers promote the popularity of alternatives.  The retail
jewelry trade will further consolidate toward fewer companies
while more dealers focus on niche markets and target specific
demographic groups.  Greater demand for synthetic and
simulant gemstones also is anticipated.
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, soft.
  medium   plastics

Beryl:
    Aquamarine Beryllium aluminum Blue-green to light blue     do. Medium to 7.5-8.0 2.63-2.80 Double 1.58 Synthetic spinel, blue Double refraction, refractive index.

  silicate   high   topaz
    Bixbite     do.     do. Small Very high 7.5-8.0 2.63-2.80     do. 1.58 Pressed plastics, Refractive index.

  tourmaline
    Emerald     do. Green Medium     do. 7.5 2.63-2.80     do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

  tourmaline, peridot,   index.
  green garnet doublets

    Emerald, synthetic     do.     do. Small High 7.5-8.0 2.63-2.80     do. 1.58 Genuine emerald Flaws, brilliant, fluorescence in 
  ultraviolet light.

    Golden (heliodor)     do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80     do. 1.58 Citrine, topaz, glass,
  medium   doublets

    Goshenite     do.     do.     do. Low 7.5-8.0 2.63-2.80     do. 1.58 Quartz, glass, white Refractive index.
  sapphire, white topaz.

    Morganite     do. Pink to rose     do.     do. 7.5-8.0 2.63-2.80     do. 1.58 Kunzite, tourmaline,     Do.
  pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, blue,     do.     do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

  green, or brown (strong)   alabaster gypsum
    Mexican onyx     do.     do.     do.     do. 3.0 2.72     do. 1.6     do. Banded, translucent.
Chrysoberyl:
    Alexandrite Beryllium aluminate Green by day, red by Former High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, inclusions in synthetic 

  artificial light   U.S.S.R.   sapphire.
  (small), Sri
  Lanka
  (medium)

    Cats-eye     do. Greenish to brownish Small to     do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Gravity and translucence.
  large

    Chrysolite     do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84     do. 1.75 Tourmaline, peridot Refractive index, silky.
  brown

Coral Calcium carbonate Orange, red, white, black, Branching, Low 3.5-4.0 2.6-2.7     do. 1.49-1.66 False coral Dull translucent.
  or green   medium

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Corundum:
    Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 Double 1.78 Synthetics, including Inclusions, fluorescence.

  spinel
    Sapphire     do. Blue Medium High 9.0 3.95-4.10     do. 1.78     do. Inclusions, double refraction, 

  dichroism.
    Sapphire, fancy     do. Yellow, pink, white, Medium to Medium 9.0 3.95-4.10     do. 1.78 Synthetics, glass and Inclusions, double refraction, 

  orange, green, or violet   large   doublets   refractive index.
    Sapphire and ruby     do. Red, pink, violet, blue, or     do. High to low 9.0 3.95-4.10     do. 1.78 Star quartz, synthetic Shows asterism, color side view.
      stars   gray   stars
    Sapphire or ruby     do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10     do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
      synthetic   carats
Diamond Carbon White, blue-white, yellow, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, titania, cubic High index, dispersion, single

  brown, green, pink, blue   zirconia   refraction hardness, cut, luster.
Feldspar:
    Amazonite Alkali aluminum Green Large Low 6.0-6.5 2.56     -- 1.52 Jade Cleavage, sheen, vitreous to pearly,

  silicate   opaque, grid.
    Labradorite     do. Gray with blue and     do.     do. 6.0-6.5 2.56     -- 1.56     do.     Do.

  bronze sheen color play
    Moonstone     do. White     do.     do. 6.0-6.5 2.77     -- 1.52-1.54 Glass or white onyx Blue sheen, opalescent.
Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.

  green, ruby red, or   medium strained   glass
  orange

Jade:
    Jadeite     do. Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Cryptocry- 1.65-1.68 Onyx, bowenite, Luster, spectrum, translucent, to

  white, or mauve   high   stalline   vesuvianite,   opaque.
  grossularite

    Nephrite Complex hydrous     do.     do.     do. 6.0-6.5 2.96-3.10     do. 1.61-1.63     do.     Do.
  silicate

Opal Hydrous silica Colors flash in white gray, Large Low to high 5.5-6.5 1.9-2.3 Isotropic 1.45 Glass, synthetics, Play of color.
  black, red, or yellow   triplets

Pearl Calcium carbonate White, pink, or black Small     do. 2.5-4.0 2.6-2.85     --     -- Cultured and imitation Luster, structure, X-ray.
Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline chrysoberyl Strong double refraction, low 

  silicate (strong)   dichroism.
See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Quartz:
    Agate Silica Any color Large Low 7.0 2.58-2.64     --     -- Glass, plastic, Mexican Cryptocrystalline, irregularly 

  onyx   banded, dendritic inclusions.
    Amethyst     do. Purple     do. Medium 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  transparent.
    Cairngorm     do. Smoky     do. Low 7.0 2.65-2.66     do. 1.55     do.     Do.
    Citrine     do. Yellow     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Crystal, rock     do. Colorless     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Jasper     do. Uniform or spotted red,     do.     do. 7.0 2.58-2.66     --     --     do. Opaque, vitreous.

  yellow, or green
    Onyx     do. Many colors     do.     do. 7.0 2.58-2.64     --     --     do. Uniformly banded.
    Rose     do. Pink, rose red     do.     do. 7.0 2.65-2.66     do. 1.55     do. Refractive index, double refraction,

  translucent.
Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,

  aluminum oxide   medium   inclusions.
Spinel, synthetic     do.     do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved

  carats   topaz, alexandrite   striae, bubbles.
Spodumene:
    Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20     do. 1.66 Synthetic spinel Refractive index.

  silicate
    Kunzite     do. Pink to lilac     do.     do. 6.5-7.0 3.13-3.20     do. 1.66 Amethyst, morganite     Do.
Tanzanite Complex silicate Blue Small High 6.0-7.0 3.30     do. 1.69 Sapphire, synthetics Strong trichroism.
Topaz     do. White, blue, green Medium Low to 8.0 3.4-3.6     do. 1.62 Beryl, quartz Refractive index.

  medium
Tourmaline     do. All, including mixed     do.     do. 7.0-7.5 2.98-3.20     do. 1.63 Peridot, beryl, Double refraction, refractive index.

  corundum, glass
Turquoise Copper aluminum Blue to green Large Low 6.0 2.60-2.83     do. 1.63 Glass, plastics Difficult if matrix not present,

  phosphate   matrix usually limonitic.

Zircon Zirconium silicate White, blue, or brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
  yellow, or green   medium   medium (strong)   topaz, aquamarine   wear on facet edges.

1/ Small-up to 5 carats; medium-up to 50 carats; large-more than 50 carats.
2/ Low-up to $25 per carat; medium-up to $200 per carat; high-more than $200 per carat.



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone methods Company/producer production

Alexandrite Flux Creative crystals 1970's
    Do. Melt pulling J.O. Crystal 1990's
    Do.     do. Kyocera 1980's
    Do. Zone melt Seiko 1980's
Cubic zirconia Skull melt Various producers 1970's
Emerald Flux Chatham 1930's
    Do.     do. Gilson 1960's
    Do.     do. Kyocera 1970's
    Do.     do. Seiko 1980's
    Do.     do. Lennix 1980's
    Do.     do. Russia 1980's
    Do. Hydrothermal Lechleitner 1960's
    Do.     do. Regency 1980's
    Do.     do. Biron 1980's
    Do.     do. Russia 1980's
Ruby Flux Chatham 1950's
    Do.     do. Kashan 1960's
    Do.     do. J.O. Crystal (Ramaura) 1980's
    Do.     do. Douras 1990's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera (Inamori) 1970's
    Do. Verneuil Various producers 1900's
Sapphire Flux Chatham 1970's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera 1980's
    Do. Verneuil Various producers 1900's
Star ruby     do. Linde (Div. of Union Carbide) 1940's
    Do. Melt pulling Kyocera 1980's
    Do.     do. Nakazumi 1980's
Star sapphire Verneuil Linde 1940's

TABLE 3 
VALUE OF U.S. GEMSTONE PRODUCTION, BY GEMSTONE 1/

(Thousand dollars)

Gem materials 1995 1996
Agate 907 1,110
Beryl 698 960
Coral (all types) 114 152
Diamonds 163 685
Garnet 54 r/ 40
Gem feldspar 3,150 4,980
Geode/nodules 206 169
Obsidian 64 64 e/
Opal 475 363
Peridot 225 --
Petrified  wood 150 54 e/
Quartz 1,440 1,880
Sapphire/ruby 4,910 r/ 2,030
Shell 29,000 r/ 22,800
Topaz 9 14
Tourmaline 52 25
Turquoise 1,670 1,410
Other 5,410 r/ 6,900
     Total 48,700 r/ 43,600
e/ Estimated.  r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals shown.



TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 1/

Carat Description, Clarity 3/ Representative prices
weight color 2/ (GIA terms) January 1996 4/ August 1996 5/ December 1996 6/

0.25 G VS1          $1,400          $1,400          $1,500
.25 G VS2 1,300 1,280 1,380
.25 G SI1    975 1,030 1,130
.25 H VS1 1,300 1,300 1,400
.25 H VS2 1,150 1,150 1,250
.25 H SI1    950    950 1,050
.50 G VS1 3,050 3,200 3,300
.50 G VS2 2,700 2,800 2,900
.50 G SI1 2,400 2,300 2,500
.50 H VS1 2,800 2,800 2,900
.50 H VS2 2,600 2,500 2,600
.50 H SI1 2,300 2,200 2,400
.75 G VS1 3,600 3,600 3,800
.75 G VS2 3,350 3,400 3,600
.75 G SI1 3,100 3,100 3,300
.75 H VS1 3,400 3,450 3,650
.75 H VS2 3,200 3,250 3,450
.75 H SI1 2,900 2,900 3,100

1.00 G VS1 4,900 5,200 5,400
1.00 G VS2 4,600 4,900 5,200
1.00 G SI1 4,200 4,400 4,700
1.00 H VS1 4,500 4,800 5,000
1.00 H VS2 4,400 4,700 4,900
1.00 H SI1 4,000 4,200 4,500

1/ Data are rounded to three significant digits.
2/ Gemological Institute of America (GIA) color grades: D--colorless; E--rare white; G - H - I --traces of color.
3/ Clarity: IF--no blemishes; VVS1--very, very slightly included; VS1--very slightly included; VS2--very slightly
included, but not visible; SI1--slightly included.
4/ Jewelers' Circular-Keystone. V. 167, No. 3, Mar. 1996, p. 142.
5/ Jewelers' Circular-Keystone. V. 167, No. 9, Sept. 1996, p. 222.
6/ Jewelers' Circular-Keystone. V. 168, No. 1, Jan. 1997, p. 290.

TABLE 5 
PRICES OF U.S. CUT COLORED GEMSTONES, BY SIZE 1/

Carat Price range per carat
Gemstone weight January 1996 2/ December 1996 2/

Amethyst 1 $8 -$18 $7 - $16
Aquamarine 1 75-90 75 - 190
Emerald 1 1,750 - 3,200 1,575 - 2,900
Garnet, tsavorite 1 600 - 900 600 - 900
Rhodolite 1 20 - 30 20 - 30
Ruby 1 2,450 - 3,900 2,450 - 3,900
Sapphire 1 800 - 1,800 800 - 1,800
Tanzanite 1 125 - 220 125 - 220
1/ Fine quality.
2/ Jewelers' Circular-Keystone. V. 167, No. 3,  Jan. 1996, p. 142; and V. 168, No. 1,
Jan. 1997, p. 290.  These figures represent a sampling of net prices that wholesale
colored stone dealers in various U.S. cities charged its cash customers during the
month for fine-quality stones.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND), BY COUNTRY 1/

1995 1996
Quantity Value 2/ Quantity Value 2/

Country (carats) (millions) (carats) (millions)
Belgium 658,000 $475 576,000 $547
Canada 123,000 44 135,000 50
France 23,900 31 24,000 43
Hong Kong 462,000 436 324,000 400
India 146,000 21 137,000 21
Israel 496,000 480 546,000 558
Japan 150,000 159 106,000 139
Russia 9,930 23 569 4
Singapore 26,500 57 18,100 55
Switzerland 54,100 183 50,500 234
Thailand 124,000 32 95,000 42
United Arab Emirates 10,500 5 6,320 7
United Kingdom 10,900 64 31,900 94
Other 35,800 r/ 35 r/ 40,900 32
    Total 2,330,000 2,040 2,090,000 2,230
r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.

Source:  Bureau of the Census.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1995 1996
Quantity Value 2/ Quantity Value 2/

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural: 3/
    Australia 34,200 (4/) 74,600 $1
    Belgium 181,000 $119 277,000 149
    Brazil 4,910 1 38,500 5
    Ghana 162,000 119 157,000 105
    India 61,900 1 11,100 (4/)
    Russia 34,900 33 34 (4/)
    Israel 36,500 22 33,600 34
    South Africa 17,800 26 21,900 33
    Switzerland 6,950 10 20,900 44
    United Kingdom 969,000 155 658,000 200
    Venezuela 19,900 (4/) 11,300 2
    Zaire 82,600 82 92,000 84
    Other 100,000 r/ 65 r/ 51,500 75
        Total 1,710,000 631 1,450,000 731
Cut but unset, not more than 0.5 carat:
    Belgium 677,000 181 841,000 232
    Brazil 6,450 1 9,490 3
    Canada 3,990 1 18,000 4
    Hong Kong 216,000 39 358,000 68
    India 7,240,000 1,190 7,140,000 1,250
    Israel 769,000 352 890,000 387
    Netherlands -- -- 1,000 (4/)
    South Africa 8,580 4 5,350 7
    Switzerland 8,600 1 7,420 2
    Thailand 65,000 10 54,600 8
    United Kingdom 8,260 2 1,450 1
    Other 47,300 r/ 13 r/ 62,600 23
        Total 9,050,000 1,790 9,390,000 1,980
Cut but unset, over 0.5 carat:
    Belgium 873,000 1,110 833,000 1,190
    Hong Kong 43,600 64 48,300 60
    India 326,000 196 259,000 151
    Israel 1,490,000 1,740 1,580,000 2,020
    Netherlands 300 1 199 1
    Russia 40,500 63 39,400 53
See footnotes at end of table.



TABLE 7--Continued
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1995 1996
Quantity Value 2/ Quantity Value 2/

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Cut but unset, over 0.5 carat--Continued:
    South Africa 15,100 37 15,800 52
    Switzerland 19,600 196 16,100 163
    United Kingdom 8,290 38 6,820 53
    Other 64,800 r/ 80 r/ 69,400 111
        Total 2,880,000 3,530 2,870,000 3,850
r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.

Source:  Bureau of the Census.

TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 1/

1995 1996
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Emerald:
    Belgium 27,000 $4 13,900 $2
    Brazil 2,620,000 6 4,340,000 7
    Canada 9,940 1 15,600 1
    China 1,610 1 1,550 (3/)
    Colombia 1,130,000 94 968,000 74
    France 1,500 2 3,340 2
    Germany 24,600 2 13,900 2
    Hong Kong 315,000 17 304,000 17
    India 2,570,000 47 3,280,000 39
    Italy 10,300 (3/) 7,540 (3/)
    Israel 116,000 27 401,000 26
    Japan 1,300 (3/) 3,020 1
    South Africa 474 (3/) 1,370 (3/)
    Switzerland 50,900 26 89,800 18
    Taiwan 3,890 (3/) 207 (3/)
    Thailand 418,000 7 358,000 8
    United Kingdom 2,630 1 2,330 3
    Other 10,800 r/ 2 r/ 138,000 3
        Total 7,320,000 236 9,930,000 203
Ruby:
    Belgium 14,600 1 11,000 1
    Brazil 233 (3/) 11,300 (3/)
    Canada 11,700 (3/) 9,540 (3/)
    China 2,270 (3/) 9,020 (3/)
    Colombia 438 (3/) 423 (3/)
    France 482 2 1,260 1
    Germany 129,000 1 31,000 1
    Hong Kong 278,000 6 377,000 7
    India 1,370,000 6 2,340,000 6
    Israel 8,360 1 25,400 1
    Italy 10,200 1 83 (3/)
    Japan 1,050 (3/) 2,240 (3/)
    Switzerland 52,400 18 14,900 17
    Thailand 2,270,000 41 3,010,000 44
    United Kingdom 13,900 2 3,370 4
    Other 15,100 r/ 3 r/ 57,100 3
        Total 4,180,000 84 5,910,000 86
Sapphire:
    Australia 49,900 1 9,190 (3/)
    Austria 214 (3/) 56 (3/)
    Belgium 9,280 (3/) 25,900 1
    Brazil 7,570 (3/) 8,190 (3/)
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 1/

1995 1996
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Sapphire--Continued:
    Canada 82,200 (3/) 4,840 (3/)
    China 1,670 (3/) 506,000 1
    Colombia 1,270 (3/) 395 (3/)
    France 863 1 738 1
    Germany 146,000 2 64,500 2
    Hong Kong 505,000 4 298,000 6
    India 329,000 1 682,000 2
    Israel 17,500 2 67,800 3
    Italy 4,400 (3/) 10,500 (3/)
    Japan 831 (3/) 1,640 (3/)
    Korea, Republic of -- -- 1,110 (3/)
    Singapore 1,250 (3/) 84 1
    Sri Lanka (ceylon) 328,000 9 864,000 10
    Switzerland 17,700 13 23,100 10
    Tanzania 4,060 (3/) 3,010 (3/)
    Thailand 5,240,000 49 5,920,000 55
    United Kingdom 7,750 2 8,030 3
    Other 20,100 r/ 1 r/ 26,600 2
        Total 6,780,000 84 8,530,000 95
Other:
    Rough, uncut:
        Australia NA $3 NA $4
        Brazil NA 32 NA 21
        Colombia NA 3 NA 1
        Fiji NA (3/) NA 1
        Hong Kong NA 1 NA 1
        India NA 1 NA 1
        Kenya NA 1 NA 2
        Nigeria NA (3/) NA (3/)
        Pakistan NA 1 NA (3/)
        Philippines NA 1 NA 1
        Russia NA 9 NA (3/)
        South Africa NA (3/) NA (3/)
        Switzerland NA (3/) NA (3/)
        Tanzania NA 1 NA 1
        Thailand NA 1 NA 1
        United Kingdom NA (3/) NA 1
        Zambia NA 1 NA 2
        Other NA 6 r/ NA 12
            Total NA 61 NA 50
    Cut, set and unset:
        Australia NA 6 NA 5
        Brazil NA 8 NA 8
        Canada NA (3/) NA (3/)
        China NA 5 NA 5
        French Polynesia NA 7 NA 4
        Germany NA 14 NA 11
        Hong Kong NA 23 NA 24
        India NA 13 NA 18
        Israel NA 5 NA 5
        Japan NA 11 NA 20
        Kenya NA 1 NA 1
        Sri Lanka (ceylon) NA 3 NA 3
        Switzerland NA 1 NA 2
        Taiwan NA 2 NA 2
        Tanzania NA 2 NA 2
        Thailand NA 19 NA 25
        United Kingdom NA 1 NA 1
        Other NA 2 r/ NA 4
            Total NA 125 NA 138
r/ Revised.  NA Not available.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 9 
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, BY COUNTRY 1/

(Thousand dollars) 2/

Country 1995 1996
Synthetic, cut but unset:
    Australia 1,120 768
    Austria 6,250 5,320
    China 2,830 4,880
    France 1,010 1,090
    Germany 11,000 12,100
    Hong Kong 1,390 2,060
    India 938 1,000
    Italy 1,120 318
    Japan 512 93
    Korea, Republic of 1,360 1,440
    Sri Lanka (Ceylon) 510 649
    Switzerland 4,430 3,780
    Thailand 7,910 r/ 6,410
    Other 840 r/ 855
        Total 41,200 40,700
Imitation: 3/
    Austria 59,900 46,200
    China 575 414
    Czech Republic 12,800 17,300
    Germany 1,640 2,360
    Japan 503 788
    Taiwan 448 214
    Other 1,240 1,270
        Total 77,100 68,500
r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes pearls.

Source:  Bureau of the Census.

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/

(Thousand carats and thousand dollars)

1995 1996
Stones Quantity Value 2/ Quantity Value 2/

Diamonds:
    Rough or uncut 1,710 631,000 1,450 731,000
    Cut but unset 11,900 5,320,000 12,300 5,830,000
Emeralds:  Cut but unset 7,320 236,000 9,930 203,000
Coral and similar materials, unworked NA 4,020 NA 6,340
Rubies and sapphires:  Cut but unset 11,000 168,000 14,400 181,000
Pearls:
    Natural NA 3,260 NA 1,100
    Cultured NA 30,400 NA 31,800
    Imitation NA 1,660 NA 1,740
Other precious and semiprecious stones:
    Rough, uncut 1,420,000 48,600 1,610,000 37,400
    Cut, set and unset NA 91,500 NA 105,000
    Other NA 8,800 NA 6,320
    Synthetic:
        Cut but unset 160,000 41,200 174,000 40,700
        Other NA 1,830 NA 3,800
    Imitation gemstone 3/ NA 75,400 NA 66,800
        Total XX 6,660,000 XX 7,240,000
NA Not available.  XX Not applicable.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.

Source:  Bureau of the Census.



TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/

(Thousand carats)

Country 1992 1993 1994 1995 1996
Gemstones: 3/
    Angola 4/ 1,100 130 270 2,700 r/ 3,600
    Australia 18,100 18,800 19,500 18,300 18,897 5/
    Botswana 11,200 10,300 10,550 5/ 11,500 11,000
    Brazil 653 1,000 r/ 300 r/ 700 r/ 700
    Central African Republic 307 5/ 370 400 400 350
    China 200 230 230 230 230
    Gabon 400 400 400 400 400
    Ghana 104 r/ 5/ 106 r/ 5/ 118 r/ 126 r/ 125
    Nambia 1,520 1,120 1,312 5/ 1,382 5/ 1,300
    Russia 9,000 8,000 8,500 9,000 9,250
    Sierra Leone 180 90 155 113 5/ 162
    South Africa 4,600 4,600 5,050 r/ 5,070 r/ 5,360
    Venezuela 302 145 r/ 5/ 203 229 5/ 230
    Zaire 8,930 2,010 4,000 4,000 3,000
    Other 305 277 r/ 463 r/ 608 r/ 813
         Total 56,800 r/ 47,600 r/ 51,400 54,800 r/ 55,400
Industrial: 
    Angola 4/ 80 15 30 300 r/ 400
    Australia 22,100 23,000 23,800 22,400 23,096 5/
    Botswana 4,790 4,420 5,000 5,300 5,000
    Brazil 665 600 r/ 600 r/ 600 r/ 600
    Central African Republic 107 5/ 125 131 130 120
    China 800 850 850 900 900
    Gabon 100 100 100 100 100
    Ghana 590 r/ 5/ 484 r/ 5/ 473 r/ 5/ 505 r/ 505
    Nambia 30 20 -- -- --
    Russia 9,000 8,000 8,500 9,000 9,250
    Sierra Leone 116 68 100 101 r/ 108
    South Africa 5,600 5,700 5,800 r/ 5,880 r/ 6,000
    Venezuela 176 155 5/ 214 5/ 64 5/ 60
    Zaire 4,570 13,600 13,000 13,000 15,000
    Other 218 210 r/ 277 r/ 344 r/ 464
         Total 48,900 r/ 57,400 58,900 r/ 58,600 r/ 61,600
         Grand total 106,000 105,000 110,000 113,000 r/ 117,000
r/ Revised. 
1/ World totals and estimated data are rounded to three significant digits; may not add to totals shown.
2/ Table includes data available through May 28, 1997. 
3/ Includes near-gem and cheap-gem qualities.
4/ Figures do not include smuggled artisanal production.
5/ Reported figure.
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GEMSTONES
By Ronald F. Balazik

Gemstones have been used as symbols of beauty, wealth, and
status for more than 10,000 years (Schumann, 1998). Despite its
long history, however, “gemstone” has no single, precise
definition that is generally accepted. According to Webster’s New
International Dictionary (2nd edition), a gemstone is “any jewel,
whether stone, pearl or the like, having value and beauty that are
intrinsic and not derived from its setting; a precious or,
sometimes, a semiprecious stone cut and polished for ornament.
A semiprecious stone of value because it is carved or engraved, as
a cameo or intaglio.” Additionally, the dictionary states that a
gemstone is “any mineral or petrified material which can, when
cut and polished, be used in jewelry.”

Natural gemstones are minerals; each type has its own chemical
composition and physical attributes. For this report, therefore,
“gemstone” means any mineral, organic or inorganic, used for
personal adornment, display, or object of art because it possesses
beauty, rarity, and durability. Note that shell and cultured pearl
are treated as gemstones in this report. In addition, synthetic gems
and gemstone simulants are included in this report but are treated
separately from natural gemstones. (See tables 1 and 2.)

Production

The gemstone industry in the United States consists of several
distinct sectors: (1) individuals and organizations that mine
gemstones or harvest shell and natural/cultured pearls, (2)
companies that manufacture synthetic gemstones, and (3)
individuals or firms that process/cut natural and synthetic
gemstones. The domestic gemstone industry is focused on the
production of colored gemstones and the cutting of large
diamonds. Employment in the industry is estimated to range
between 1,000 and 1,500 persons (U.S. International Trade
Commission, 1997).

Most natural gemstone producers in the United States are small
businesses that are widely dispersed and operate independently.
It is estimated that the small producers have an average of fewer
than three employees, including many who only work part time.
The number of gemstone mines operating from year to year
fluctuates because the inherent uncertainty associated with the
finding and marketing gem-quality minerals makes it difficult to
obtain financing for developing and sustaining economically
viable deposits (U.S. International Trade Commission, 1997).

The total value of natural gemstones produced in the United
States during 1997 was estimated to be at least $25 million. (See
table 3.) This production value was less than that of the preceding
year primarily because foreign markets for U.S. shell material
decreased, particularly in Japan where the operations of cultured
pearl producers that use the shell for pearl nuclei were adversely
affected by declining markets in Southeast Asia, competition from

China, and high mortality rates among pearl oysters (Jewelers’
Circular Keystone, 1997b). In addition, gemstone output in 1997
declined, in part, because a few of the larger producers halted
mine operations and relied on materials stockpiled in previous
years.

The estimate of 1997 U.S. gemstone production is based on a
survey of approximately 200 domestic gemstone operations
conducted by the U.S. Geological Survey (USGS). The survey
provides a foundation for projecting the scope and level of
domestic gemstone production. The survey, however, does not
represent all gemstone activity in the United States, which
includes thousands of professional and amateur collectors.
Consequently, the USGS supplements its survey with estimates of
domestic gemstones production from related published data,
contacts with gem dealers and collectors, and analyses of gem and
mineral shows.

Natural gem materials indigenous to the United States are
collected, produced, and/or marketed in every State. In 1997, five
States accounted for more than 70% of the total value of
production reported by survey respondents. These States were (in
declining order of reported production value) Tennessee,
Kentucky, Arizona, California, and Montana. Certain States are
best known for the production of a single gem material (for
example, Kentucky and Tennessee for freshwater shell). Other
States, however, have a wide array of gemstones. For example,
Arizona gemstone deposits include agate, amethyst, azurite,
chrysocolla, fire agate, garnet, jade, malachite, obsidian, onyx,
petrified wood, precious opal, smithsonite, and turquoise. A great
variety of gemstones also are found in California, Idaho,
Montana, and North Carolina.

Estimated diamond production in the United States reached at
least $1 million during 1997. Late in the year, Redaurum Limited
(Toronto) announced that it planned to sell its Kelsey Lake
diamond mine near Fort Collins, CO (H. Coopersmith, Colorado
Diamond Company, oral commun., 1998). The mine, which
opened in 1995, is North America’s first commercial diamond
mine in almost a century. The only other significant diamond-
bearing area known in the United States is in Crater of Diamonds
State Park near Murfreesboro, AR. Testing and evaluation of
diamond-bearing rock in the Park was completed in 1997. A final
report on the tests and evaluations was presented to the Arkansas
Department of Parks and Tourism in late 1997 (U.S. Geological
Survey, 1998).

In addition to natural gemstones, synthetic gems and gemstone
simulants are produced in the United States. Synthetic gemstones
essentially have the same appearance and the same optical,
physical, and chemical properties as the natural materials that
they represent. Simulants have an appearance similar to that of a
natural gem material but have different optical, physical, and



GEMSTONES—199731.2

chemical properties. Synthetic gemstones produced in the United
States include alexandrite, emerald, ruby, sapphire, turquoise, and
zirconia. The major simulants produced in the United States are
colored and colorless varieties of cubic zirconia. Coral, lapis
lazuli, malachite, and turquoise are also produced. In addition,
certain colors of synthetic sapphire and spinel, used to represent
other gemstones, are classed as simulants.

In 1997, synthetic gem production in the United States reached
$22 million; simulant gemstone output was even
greater—estimated to exceed $100 million. Five firms in four
states, representing the U.S. synthetic gem industry, reported
production to the USGS in 1997. In descending order of
production value, the States with reported output were New York,
California, Michigan, and Arizona.

In late 1997, a company in North Carolina announced plans to
market the first commercial supplies of moissanite, a gem-like
silicon carbide made by the firm. The company will sell the
moissanite as a diamond simulant (Jewelers’ Circular Keystone,
1997a).

Consumption

Although the United States accounts for less than 1% of total
global gem production, it is the world’s leading gemstone market.
On the basis of such indicators as trade data and income growth
rates, it was estimated that U.S. gemstone markets, bolstered by
a strong and growing national economy, accounted for at least
one-third of world gem demand in 1997.1 Domestic markets for
natural, unset colored gemstones (excluding diamond but
including shell, pearl, and coral) totaled approximately $650
million during the year. The domestic market for unset gem
diamonds in 1997 was estimated to exceed $5 billion, the largest
in the world.

Moreover, U.S. diamond jewelry sales in 1997 increased 8% to
$19.3 billion; this was the sixth consecutive year that sales
increased (Jewelers’ Circular Keystone, 1998b).

Gemstones are used in the United States and elsewhere for
jewelry, collections and exhibits, decorative art objects, and
certain industrial applications. According to a poll conducted by
a U.S. jewelry retailers association, 61% of domestic consumers
who were surveyed preferred diamond as their favorite gemstone;
others chose emeralds (10%), sapphires (9%), and rubies (7%)
(International Colored Gemstone Association, 1996).

Prices

Gemstone prices are governed by many factors and qualitative
characteristics, including beauty, clarity, defects, demand, and
rarity. Colored gemstone prices are generally influenced by
market supply/demand considerations, and diamond prices are
supported by producer controls on the quantity and quality of
supply. Values and prices of gemstones produced and/or sold in
the United States are shown in tables 3 through 5. In addition,
customs values for diamonds and other gemstones imported and
exported/reexported are shown in tables 6 through 10.

De Beers Consolidated Mines Limited in South Africa is a
significant force affecting gem diamond price worldwide because
it mines about one-half the diamonds produced each year
worldwide and controls about three-fourths of global raw diamond
supply through its Central Selling Organization (CSO) which has
marketing agreements with other producers (Shor, 1997). The
average price of all rough, uncut diamonds sold throughout the
world was estimated to be about $70 per carat in 1997; by
country, the average value reported per carat ranged from about
$10 for Australian production to more than $300 for Namibian
output (Financial Times, 1997).

Foreign Trade

As measured by several standards, such as imports, the United
States is the world leader in gemstone trade. In 1997, U.S.
gemstone exports/reexports were shipped to 86 countries, and
imports of gemstones were received from 114 countries. (See
tables 6 through 10.) Total U.S. gemstone trade with all countries
in 1997 exceeded $11 billion; diamonds accounted for 89% of the
trade.

The American Diamond Industry Association reported that U.S.
trade in loose, polished diamonds reached unprecedented levels
in 1997; records were set for imports and exports, as well as for
quantity and value (Sheung, 1998). The records were attributed
to the growing U.S. economy and a strong consumer demand for
diamond jewelry.

The value of U.S. gemstone exports and reexports in 1997
totaled $2.8 billion; diamonds, including $2.3 billion for cut
diamonds, accounted for 84% of the total. Domestic exports and
reexports of natural, rough, colored gemstones were valued at
$192 million, and the value of U.S. exports and reexports of
natural, cut but unset, colored gemstones was $187 million.
Synthetic gemstone exports and reexports during the year were
valued at $10.6 million and $17.9 million, respectively. Exports
and reexports of natural and cultured pearl were valued at $3.8
million and $7.4 million, respectively. Approximately $15 million
of coral and shell was exported/reexported by the United States in
1997.

The United States remained the world’s largest importer of
gemstones in 1997; imports of natural, unset, colored gemstones,
including coral and pearl, reached $671 million. During the year,
U.S. imports of all gemstones, including synthetics and simulants,
increased by 16%, to a record high of $8.38 billion. Diamonds
accounted for 91% of the imports.

Also during 1997, the Office of the United States Trade
Representative, assisted by the USGS, entered negotiations with
17 Asian and Pacific Rim governments to reduce barriers in
gemstone trade. The negotiations, still underway at yearend,
focused on tariffs and other barriers to international trade.

World Review

Global gemstone markets primarily are concerned with two
distinctly different commodities: (1) diamonds, and (2) colored
gemstones; that is, gems other than diamonds. Most diamond
supplies are controlled by a few major mining companies; prices1The domestic market rose by an average of 14% annually during 1995-1997.
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are supported by managing the quantity and quality of the gems
relative to demand, a function performed by the CSO. Unlike
diamonds, colored gemstones are primarily produced at relatively
small, low-cost operations with few dominant producers; prices
are influenced more by supply availability and consumer demand.

World diamond output in 1997 totaled 110 million carats with
an estimated value of approximately $7 billion. (See table 11.)
Most production was concentrated in a few regions— Africa
(Angola, Botswana, Namibia, South Africa, and Zaire); Asia
(northeastern Siberia and Yakutia in Russia); Australia; and
South America (Brazil and Venezuela).

Sales of rough diamond by the CSO in 1997 reached $4.6
billion, 4% less than the record sales of 1996 (Mining Journal,
1998). The sales loss reflected reduced demand in Asian markets
following the decline of several national economies in the region.
Nevertheless, strong market demand in the United States helped
compensate for the Asian decline and make the 1997 sales level
the second highest on record. It is estimated that U.S. demand for
rough diamond alone has been equivalent to about 15% of the De
Beers sales in recent years.

During 1997, De Beers took several actions to maintain its
influence on global diamond supplies and respond to declining
markets in Asia: (1) the company signed a new contractual
agreement that returned Russia to the CSO after more than a 2-
year absence (Teslenko, 1997); (2) the CSO began to reduce its
supply of diamonds available in world markets to stabilize and
support prices (Jewelers’ Circular Keystone, 1998a); (3) De Beers
prepared to increase output from its mines and compete more
vigorously against producers outside the CSO (Jewelers’ Circular
Keystone, 1997c; Shor, 1997); and (4) the company continued
planning for new markets, particularly in China, the Middle East,
and South America (Diamond Registry Bulletin, 1998).

Construction of Canada’s first commercial diamond mine was
almost completed by year-end 1997; production was scheduled to
begin in 1998. When fully operational, the mine (in Canada’s
Northwest Territories) will produce 4.5 million carats per year, or
about 5% of world output valued from $350 million to $490
million, (Hart, 1998; Reuters, 1998). Planning also was underway
in 1997 for another significant diamond mine in the Northwest
Territories that could be operational within a few years.

It is estimated that annual world production of cut natural
gemstones other than diamond and pearl exceeds $2 billion per
year. Most colored gemstone mining consists of small, low-cost,
and widely-dispersed operations in remote regions of developing
nations. Pearls are cultured throughout the South Pacific and in
other seas near the equator. The largest producers are Australia,
China, and Japan.

Foreign countries with major gemstone deposits other than
diamond are Afghanistan (beryl, ruby, and tourmaline); Australia
(beryl, opal, and sapphire); Brazil (agate, amethyst, beryl, ruby,
sapphire, topaz, and tourmaline); Burma (beryl, jade, ruby,
sapphire, and topaz); Colombia (beryl, emerald, and sapphire);
Kenya (beryl, garnet, and sapphire); Madagascar (beryl, rose
quartz, sapphire, and tourmaline); Mexico (agate, opal, and
topaz); Sri Lanka (beryl, ruby, sapphire, and topaz); Tanzania
(garnet, ruby, sapphire, tanzanite, and tourmaline); and Zambia
(amethyst and beryl).

Like the diamond industry, colored gemstone producers and
markets were adversely affected by the economic crisis in Asia
during 1997. Mining and sales reportedly were disrupted in many
Asian countries. Prices of high-quality colored gemstones,
however, did not decline dramatically (Cavey, 1998).

The application of thermal, chemical, and physical treatments
to enhance the color and other attributes of natural gemstones
received considerable attention in various gem industry
publications during 1997. Many business associations and
professionals in the industry have proposed or adopted treatment
guidelines. Standards for disclosure of treatment practices to
consumers also have been an important issue in the industry. The
Federal Trade Commission has addressed aspects of the issue in
its Guides for the Jewelry Industry (Gemological Institute of
America, 1994).

Outlook

All gemstone market forecasts, particularly long-range
projections, must focus on the reality that gemstones are
essentially luxury merchandise; consequently, consumer demand,
and ultimately supply, is determined by personal discretionary
income levels and consumer preferences among nonessential
goods in the marketplace.2 Fortunately for producers of precious
gems, long-term economic forecasts anticipate continued growth
of discretionary income in the industrialized countries and expect
even higher growth rates of personal wealth in certain developing
nations as well. In the next decade, for example, China and
several Middle Eastern countries where personal wealth is
growing, may emerge as major new markets for precious gems,
particularly diamonds (Diamond Registry Bulletin, 1998).

If the CSO continues its 1997 restraints on diamond supplies to
stabilize prices and restore market confidence, its rough diamond
sales will fall significantly. Some market analysts predict that
CSO rough diamond sales in 1998 will be the lowest in since
1992 (Jewelers’ Circular Keystone, 1998c).

Diamond mining in Canada may prove to be part of a
significant trend in world diamond markets. New Canadian mines
are expected to produce as much as one-seventh of world diamond
output early in the next century (Hart, 1998). Nevertheless, only
a limited share of the new production is expected to be marketed
through the CSO (Hart, 1998; Reuters, 1998). Thus, Canada with
other important independent producers, such as Argyle Diamond
Mines (Australia) which withdrew from the CSO in 1996, may
bring a greater measure of competition to global diamond
markets. Presumably, more competition would bring lower prices
for buyers; however, the actual outcome and its significance are
uncertain at present.

Demand for colored gemstones will continue to rise as
diamonds become more expensive and retailers promote the
popularity of alternatives. The retail jewelry trade will further
consolidate toward fewer companies and more dealers will focus
on niche markets and target specific demographic groups. Greater
demand for synthetic and simulant gemstones also is anticipated.

2Related economic factors include consumer confidence and interest rates.
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, soft.
  medium   plastics

Benitoite Barium titanium Blue, purple, pink, Small to High 6.0-6.5 3.64-3.68 Double 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.
  silicate   colorless   medium   blue diamond, blue

  tourmaline
Beryl:
    Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80     do. 1.58 Synthetic spinel, blue Double refraction, refractive index.

  silicate   high   topaz
    Bixbite     do.     do. Small Very high 7.5-8.0 2.63-2.80     do. 1.58 Pressed plastics, Refractive index.

  tourmaline
    Emerald     do. Green Medium     do. 7.5 2.63-2.80     do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

  tourmaline, peridot,   index.
  green garnet doublets

    Emerald, synthetic     do.     do. Small High 7.5-8.0 2.63-2.80     do. 1.58 Genuine emerald Flaws, brilliant, fluorescence in 
  ultraviolet light.

    Golden (heliodor)     do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80     do. 1.58 Citrine, topaz, glass,
  medium   doublets

    Goshenite     do.     do.     do. Low 7.5-8.0 2.63-2.80     do. 1.58 Quartz, glass, white Refractive index.
  sapphire, white topaz.

    Morganite     do. Pink to rose     do.     do. 7.5-8.0 2.63-2.80     do. 1.58 Kunzite, tourmaline,     Do.
  pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, blue,     do.     do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

  green, or brown (strong)   alabaster gypsum
    Mexican onyx     do.     do.     do.     do. 3.0 2.72     do. 1.6     do. Banded, translucent.
Chrysoberyl:
    Alexandrite Beryllium aluminate Green by day, red by Former High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, inclusions in synthetic 

  artificial light   U.S.S.R.   sapphire.
  (small), Sri
  Lanka
  (medium)

    Cats-eye     do. Greenish to brownish Small to     do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Gravity and translucence.
  large

    Chrysolite     do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84     do. 1.75 Tourmaline, peridot Refractive index, silky.
  brown

Coral Calcium carbonate Orange, red, white, black, Branching, Low 3.5-4.0 2.6-2.7     do. 1.49-1.66 False coral Dull translucent.
  or green   medium

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Corundum:
    Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 Double 1.78 Synthetics, including Inclusions, fluorescence.

  spinel
    Sapphire     do. Blue Medium High 9.0 3.95-4.10     do. 1.78     do. Inclusions, double refraction, 

  dichroism.
    Sapphire, fancy     do. Yellow, pink, white, Medium to Medium 9.0 3.95-4.10     do. 1.78 Synthetics, glass and Inclusions, double refraction, 

  orange, green, or violet   large   doublets   refractive index.
    Sapphire and ruby     do. Red, pink, violet, blue, or     do. High to low 9.0 3.95-4.10     do. 1.78 Star quartz, synthetic Shows asterism, color side view.
      stars   gray   stars
    Sapphire or ruby     do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10     do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
      synthetic   carats
Diamond Carbon White, blue-white, yellow, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, titania, cubic High index, dispersion, single

  brown, green, pink, blue   zirconia   refraction hardness, cut, luster.
Feldspar:
    Amazonite Alkali aluminum Green Large Low 6.0-6.5 2.56     -- 1.52 Jade Cleavage, sheen, vitreous to pearly,

  silicate   opaque, grid.
    Labradorite     do. Gray with blue and     do.     do. 6.0-6.5 2.56     -- 1.56     do.     Do.

  bronze sheen color play
    Moonstone     do. White     do.     do. 6.0-6.5 2.77     -- 1.52-1.54 Glass or white onyx Blue sheen, opalescent.
Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.

  green, ruby red, or   medium strained   glass
  orange

Jade:
    Jadeite     do. Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Cryptocry- 1.65-1.68 Onyx, bowenite, Luster, spectrum, translucent, to

  white, or mauve   high   stalline   vesuvianite,   opaque.
  grossularite

    Nephrite Complex hydrous     do.     do.     do. 6.0-6.5 2.96-3.10     do. 1.61-1.63     do.     Do.
  silicate

Opal Hydrous silica Colors flash in white gray, Large Low to high 5.5-6.5 1.9-2.3 Isotropic 1.45 Glass, synthetics, Play of color.
  black, red, or yellow   triplets

Pearl Calcium carbonate White, pink, or black Small     do. 2.5-4.0 2.6-2.85     --     -- Cultured and imitation Luster, structure, X-ray.
Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline chrysoberyl Strong double refraction, low 

  silicate (strong)   dichroism.
See footnotes at end of table.
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GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with- characters

Quartz:
    Agate Silica Any color Large Low 7.0 2.58-2.64     --     -- Glass, plastic, Mexican Cryptocrystalline, irregularly 

  onyx   banded, dendritic inclusions.
    Amethyst     do. Purple     do. Medium 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  transparent.
    Cairngorm     do. Smoky     do. Low 7.0 2.65-2.66     do. 1.55     do.     Do.
    Citrine     do. Yellow     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Crystal, rock     do. Colorless     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Jasper     do. Uniform or spotted red,     do.     do. 7.0 2.58-2.66     --     --     do. Opaque, vitreous.

  yellow, or green
    Onyx     do. Many colors     do.     do. 7.0 2.58-2.64     --     --     do. Uniformly banded.
    Rose     do. Pink, rose red     do.     do. 7.0 2.65-2.66     do. 1.55     do. Refractive index, double refraction,

  translucent.
Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,

  aluminum oxide   medium   inclusions.
Spinel, synthetic     do.     do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved

  carats   topaz, alexandrite   striae, bubbles.
Spodumene:
    Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20     do. 1.66 Synthetic spinel Refractive index.

  silicate
    Kunzite     do. Pink to lilac     do.     do. 6.5-7.0 3.13-3.20     do. 1.66 Amethyst, morganite     Do.
Tanzanite Complex silicate Blue Small High 6.0-7.0 3.30     do. 1.69 Sapphire, synthetics Strong trichroism.
Topaz     do. White, blue, green Medium Low to 8.0 3.4-3.6     do. 1.62 Beryl, quartz Refractive index.

  medium
Tourmaline     do. All, including mixed     do.     do. 7.0-7.5 2.98-3.20     do. 1.63 Peridot, beryl, Double refraction, refractive index.

  corundum, glass
Turquoise Copper aluminum Blue to green Large Low 6.0 2.60-2.83     do. 1.63 Glass, plastics Difficult if matrix not present,

  phosphate   matrix usually limonitic.

Zircon Zirconium silicate White, blue, or brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
  yellow, or green   medium   medium (strong)   topaz, aquamarine   wear on facet edges.

1/ Small-up to 5 carats; medium-up to 50 carats; large-more than 50 carats.
2/ Low-up to $25 per carat; medium-up to $200 per carat; high-more than $200 per carat.



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone methods Company/producer production

Alexandrite Flux Creative crystals 1970's
    Do. Melt pulling J.O. Crystal 1990's
    Do.     do. Kyocera 1980's
    Do. Zone melt Seiko 1980's
Cubic zirconia Skull melt Various producers 1970's
Emerald Flux Chatham 1930's
    Do.     do. Gilson 1960's
    Do.     do. Kyocera 1970's
    Do.     do. Seiko 1980's
    Do.     do. Lennix 1980's
    Do.     do. Russia 1980's
    Do. Hydrothermal Lechleitner 1960's
    Do.     do. Regency 1980's
    Do.     do. Biron 1980's
    Do.     do. Russia 1980's
Ruby Flux Chatham 1950's
    Do.     do. Kashan 1960's
    Do.     do. J.O. Crystal (Ramaura) 1980's
    Do.     do. Douras 1990's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera (Inamori) 1970's
    Do. Verneuil Various producers 1900's
Sapphire Flux Chatham 1970's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera 1980's
    Do. Verneuil Various producers 1900's
Star ruby     do. Linde (Div. of Union Carbide) 1940's
    Do. Melt pulling Kyocera 1980's
    Do.     do. Nakazumi 1980's
Star sapphire Verneuil Linde 1940's

TABLE 3 
VALUE OF U.S. GEMSTONE PRODUCTION, BY GEMSTONE 1/

(Thousand dollars)

Gem materials 1996 1997
Agate 1,110 218
Beryl 960 901
Coral (all types) 152 65
Diamonds 685 W 
Garnet 40 35
Gem feldspar 4,980 579
Geode/nodules 169 100
Obsidian 64 e/ (2/)
Opal 363 341
Petrified  wood 54 e/ 2 e/
Quartz 1,880 1,130
Sapphire/ruby 1,680 r/ 964
Shell 22,800 11,700
Topaz 14 8
Tourmaline 25 16
Turquoise 1,410 976
Other 6,900 7,990
    Total 43,300 r/ 25,000
e/ Estimated.  r/ Revised.  W Withheld to avoid disclosing company
proprietary data.
1/ Data are rounded to three significant digits; may not add to totals 
shown.
2/ Less than 1/2 unit.



TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 1/

Representative prices
Carat Description, Clarity January June December
weight color 2/ (GIA terms) 3/ 1997 4/ 1997 5/ 1997 6/

0.25 G VS1 $1,500 $1,500 $1,500
.25 G VS2 1,380 1,380 1,380
.25 G SI1 1,130 1,130 1,130
.25 H VS1 1,400 1,400 1,400
.25 H VS2 1,250 1,250 1,250
.25 H SI1 1,050 1,050 1,050
.50 G VS1 3,300 3,300 3,300
.50 G VS2 2,900 2,900 2,900
.50 G SI1 2,500 2,500 2,500
.50 H VS1 2,900 2,900 2,900
.50 H VS2 2,600 2,600 2,600
.50 H SI1 2,400 2,400 2,400
.75 G VS1 3,800 3,800 3,800
.75 G VS2 3,600 3,600 3,600
.75 G SI1 3,300 3,300 3,300
.75 H VS1 3,650 3,650 3,650
.75 H VS2 3,450 3,450 3,450
.75 H SI1 3,100 3,100 3,100

1.00 G VS1 5,400 5,400 5,500
1.00 G VS2 5,200 5,200 5,200
1.00 G SI1 4,700 4,700 4,700
1.00 H VS1 5,000 5,000 5,100
1.00 H VS2 4,900 4,900 4,900
1.00 H SI1 4,500 4,500 4,500

1/ Data are rounded to three significant digits.
2/ Gemological Institute of America (GIA) color grades: D--colorless; E--rare white; G - H - I --traces of color.
3/ Clarity: IF--no blemishes; VVS1--very, very slightly included; VS1--very slightly included; VS2--very
slightly included, but not visible; SI1--slightly included.
4/ Jewelers' Circular-Keystone. v. 168, no. 2, Feb. 1997, p. 316.
5/ Jewelers' Circular-Keystone. v. 168, no. 7, July 1997, p. 210.
6/ Jewelers' Circular-Keystone. v. 169, no. 1, Jan. 1998, p. 314.

TABLE 5 
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES 1/

Price range per carat
January December

Gemstone 1997 2/ 1997 2/
Amethyst $7 -      $16 $7 -      $16
Aquamarine 75 -      190 75 -      190
Emerald 1,580 -   2,900 800 -   2,000
Garnet, tsavorite 600 -      900 600 -      900
Rhodolite 20 -        30 20 -        30
Ruby 2,450 -   3,900 1,800 -   2,900
Sapphire 800 -   1,800 800 -   1,800
Tanzanite 120 -      210 120 -      190
1/ Fine quality.
2/ Jewelers' Circular-Keystone. v. 168, no. 2, Feb. 1997, p. 316; and v. 169,
no. 1, Jan. 1998, p. 314.  These figures represent a sampling of net prices
that wholesale colored stone dealers in various U.S. cities charged their cash
customers during the month for fine-quality stones.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND), BY COUNTRY 1/

1996 1997
     Quantity   Value 2/       Quantity   Value 2/

Country        (carats)  (millions)        (carats)  (millions)
Belgium 576,000 $547 843,000 $614
Canada 135,000 50 151,000 61
France 24,000 43 26,200 31
Hong Kong 324,000 400 578,000 401
India 137,000 21 189,000 24
Israel 546,000 558 776,000 734
Japan 106,000 139 79,500 70
Russia 569 4 577 (3/)
Singapore 18,100 55 18,000 44
Switzerland 50,500 234 62,300 185
Thailand 95,000 42 101,000 24
United Arab Emirates 6,320 7 59,700 13
United Kingdom 31,900 94 27,200 87
Other 40,900 32 41,500 33
    Total 2,090,000 2,230 2,950,000 2,320
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1996 1997
     Quantity Value 2/      Quantity Value 2/

Kind, range, and country of origin        (carat) (millions)        (carat) (millions)
Rough or uncut, natural: 3/
    Australia 74,600 $1 1,320 (4/)
    Belgium 277,000 149 585,000 $110
    Brazil 38,500 5 26,000 11
    Congo (Brazzaville) 13,100 18 11,600 13
    Congo (Kinshasa) 5/ 92,000 84 87,100 88
    Ghana 157,000 105 195,000 97
    Guinea 1,220 2 8,170 10
    India 11,100 (4/) 110,000 4
    Israel 33,600 34 60,500 47
    Russia 34 (4/) 29,800 1
    Sierra Leone 15,000 19 13,900 16
    South Africa 21,900 33 120,000 40
    Switzerland 20,900 44 7,360 12
    United Kingdom 658,000 200 652,000 186
    Venezuela 11,300 2 13,300 3
    Other 22,200 r/ 36 r/ 17,300 9
        Total 1,450,000 731 1,940,000 646
Cut but unset, not more than 0.5 carat:
    Belgium 841,000 232 779,000 213
    Brazil 9,490 3 2,960 2
    Canada 18,000 4 5,050 1
    Germany 6,240 1 5,370 4
    Hong Kong 358,000 68 419,000 77
    India 7,140,000 1,250 7,790,000 1,320
    Israel 890,000 387 1,010,000 568
    Japan 7,980 2 7,000 4
    South Africa 5,350 7 4,480 4
    Switzerland 7,420 2 23,600 6
    Thailand 54,600 8 57,100 11
    United Kingdom 1,450 1 1,200 1
    Other 49,400 r/ 20 r/ 51,100 12
        Total 9,390,000 1,980 10,200,000 2,230
Cut but unset, over 0.5 carat:
    Belgium 833,000 1,190 989,000 1,470
    Botswana 14,300 8 15,200 9
    Canada 4,220 6 2,660 7
    France 2,680 10 1,760 8
    Hong Kong 48,300 60 62,900 83
    India 259,000 151 375,000 260
    Israel 1,580,000 2,020 1,690,000 2,390
    Japan 1,270 2 5,800 17
    Russia 39,400 53 44,100 41
    Singapore 1,660 9 575 4
    South Africa 15,800 52 25,200 106
    Switzerland 16,100 163 30,400 235
    Thailand 15,200 29 11,000 11
    United Kingdom 6,820 53 12,300 32
    Other 30,200 r/ 47 r/ 22,300 37
        Total 2,870,000 3,850 3,280,000 4,720
r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.
5/ Formerly Zaire.

Source:  Bureau of the Census.



TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 1/

1996 1997
     Quantity       Value 2/      Quantity       Value 2/

Kind and country        (carats)     (millions)        (carats)      (millions)
Emerald:
    Belgium 13,900 $2 10,500 $3
    Brazil 4,340,000 7 493,000 6
    Canada 15,600 1 1,950 (3/)
    China 1,550 (3/) 32 (3/)
    Colombia 968,000 74 1,430,000 80
    France 3,340 2 4,380 1
    Germany 13,900 2 30,500 3
    Hong Kong 304,000 17 356,000 18
    India 3,280,000 39 2,830,000 45
    Israel 401,000 26 162,000 23
    Japan 3,020 1 4,590 (3/)
    South Africa 1,370 (3/) 17,700 (3/)
    Switzerland 89,800 18 71,300 25
    Taiwan 207 (3/) 247 (3/)
    Thailand 358,000 8 448,000 7
    United Kingdom 2,330 3 3,600 2
    Other 145,000 r/ 4 r/ 96,900 3
        Total 9,930,000 203 5,960,000 217
Ruby:
    Belgium 11,000 1 2,100 1
    Brazil 11,300 (3/) 5,550 (3/)
    Burma 189 1 29,700 3
    Canada 9,540 (3/) 1,010 (3/)
    China 9,020 (3/) 14,200 (3/)
    Colombia 423 (3/) 613 (3/)
    France 1,260 1 366 (3/)
    Germany 31,000 1 71,000 2
    Hong Kong 377,000 7 404,000 11
    India 2,340,000 6 1,480,000 8
    Israel 25,400 1 218,000 1
    Japan 2,240 (3/) 1,140 (3/)
    Switzerland 14,900 17 69,400 30
    Thailand 3,010,000 44 2,830,000 48
    United Kingdom 3,370 4 5,780 4
    Other 57,000 r/ 2 r/ 233,000 2
        Total 5,910,000 86 5,360,000 111
Sapphire:
    Australia 9,190 (3/) 103,000 2
    Belgium 25,900 1 3,480 (3/)
    Brazil 8,190 (3/) 5,470 (3/)
    Burma 539 1 331 1
    Canada 4,840 (3/) 1,680 (3/)
    China 506,000 1 64,100 (3/)
    Colombia 395 (3/) 3,690 (3/)
    France 738 1 337 (3/)
    Germany 64,500 2 101,000 2
    Hong Kong 298,000 6 246,000 7
    India 682,000 2 354,000 3
    Israel 67,800 3 99,600 2
    Japan 1,640 (3/) 6,220 (3/)
    Singapore 84 1 36 (3/)
    Sri Lanka (ceylon) 864,000 10 616,000 12
    Switzerland 23,100 10 349,000 20
    Tanzania 3,010 (3/) - - - - 
    Thailand 5,920,000 55 4,450,000 64
    United Kingdom 8,030 3 8,990 6
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, BY KIND AND COUNTRY 1/

1996 1997
     Quantity      Value 2/      Quantity       Value 2/

Kind and country        (carats)     (millions)        (carats)      (millions)
Sapphire:  (continued)
    Other 37,700 r/ $1 r/ 243,000 $3
        Total 8,530,000 95 6,660,000 124
Other:
    Rough, uncut:
        Australia NA 4 NA 3
        Brazil NA 21 NA 23
        China NA 1 NA 8
        Colombia NA 1 NA 1
        Fiji NA 1 NA 1
        Hong Kong NA 1 NA 1
        India NA 1 NA 1
        Kenya NA 2 NA 1
        Nigeria NA (3/) NA (3/)
        Pakistan NA (3/) NA 1
        Philippines NA 1 NA 1
        Russia NA (3/) NA (3/)
        South Africa NA (3/) NA 1
        Switzerland NA (3/) NA 1
        Taiwan NA 4 NA 12
        Tanzania NA 1 NA 2
        Thailand NA 1 NA 1
        United Kingdom NA 1 NA 1
        Zambia NA 2 NA 3
        Other NA 7 r/ NA 8
            Total NA 50 NA 70
    Cut, set and unset:
        Australia NA 5 NA 8
        Brazil NA 8 NA 10
        Canada NA (3/) NA (3/)
        China NA 5 NA 7
        French Polynesia NA 4 NA 5
        Germany NA 11 NA 9
        Hong Kong NA 24 NA 31
        India NA 18 NA 26
        Israel NA 5 NA 5
        Japan NA 20 NA 10
        Kenya NA 1 NA 2
        Sri Lanka (ceylon) NA 3 NA 3
        Switzerland NA 2 NA 2
        Taiwan NA 2 NA 2
        Tanzania NA 2 NA 3
        Thailand NA 25 NA 28
        United Kingdom NA 1 NA 2
        Other NA 4 NA 4
            Total NA 138 NA 155
r/ Revised.  NA Not available.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 9 
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, BY COUNTRY 1/

(Thousand dollars) 2/

Country 1996 1997
Synthetic, cut but unset:
    Australia 768 386
    Austria 5,320 6,250
    Brazil 116 176
    China 4,880 10,100
    France 1,090 1,120
    Germany 12,100 11,500
    Hong Kong 2,060 2,010
    India 1,000 1,130
    Italy 318 123
    Japan 93 138
    Korea, Republic of 1,440 1,710
    Spain 83 123
    Sri Lanka (ceylon) 649 674
    Switzerland 3,780 4,930
    Taiwan 376 519
    Thailand 6,410 6,100
    Other 280 r/ 475
        Total 40,700 47,400
Imitation: 3/
    Austria 46,200 40,000
    China 414 609
    Czech Republic 17,300 10,500
    Germany 2,360 2,430
    Japan 788 1,190
    Spain 175 317
    Taiwan 214 304
    Other 1,090 r/ 1,240
        Total 68,500 56,600
r/ Revised.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes pearls.

Source:  Bureau of the Census.



TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/

(Thousand carats and thousand dollars)

1996 1997
Stones      Quantity      Value 2/      Quantity      Value 2/

Diamonds:
    Rough or uncut 1,450 731,000 1,940 646,000
    Cut but unset 12,300 5,830,000 13,400 6,950,000
Emeralds, cut but unset 9,930 203,000 5,960 217,000
Coral and similar materials, unworked NA 6,340 NA 6,080
Rubies and sapphires, cut but unset 14,400 181,000 12,000 235,000
Pearls:
    Natural NA 1,100 NA 785
    Cultured NA 31,800 NA 34,000
    Imitation NA 1,740 NA 2,210
Other precious and semiprecious stones:
    Rough, uncut 1,610,000 37,400 1,180,000 57,900
    Cut, set and unset NA 105,000 NA 120,000
    Other NA 6,320 NA 5,640
    Synthetic:
        Cut but unset 174,000 40,700 230,000 47,400
        Other NA 3,800 NA 6,040
    Imitation gemstone 3/ NA 66,800 NA 54,400
        Total XX 7,240,000 XX 8,380,000
NA Not available.  XX Not applicable.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.



TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/

(Thousand carats)

Country 1993 1994 1995 1996 1997
Gemstones: 3/
    Angola 130 270 2,600 r/ 2,250 r/ 1,110
    Australia 18,800 19,500 18,300 18,897 4/ 18,100
    Botswana 10,300 10,550 4/ 11,500 12,700 r/ 13,000
    Brazil 1,000 300 676 r/ 4/ 200 r/ 300
    Central African Republic 370 4/ 401 r/ 400 350 400
    China 230 230 230 230 230
    Congo (Kinshasa) 5/ 2,010 4,000 4,000 3,600 r/ 2,500
    Ghana 106 4/ 118 4/ 126 142 r/ 140
    Guinea 134 306 274 165 160
    Liberia 60 40 60 60 60
    Namibia 1,120 1,312 4/ 1,382 4/ 1,420 r/ 1,500
    Russia 8,000 8,500 9,000 9,250 9,550
    Sierra Leone 90 155 113 162 4/ 110
    South Africa 4,600 5,050 5,070 4,280 r/ 4,380
    Venezuela 267 r/ 380 r/ 125 r/ 105 r/ 100
    Zimbabwe 26 104 114 300 r/ 350
    Other 101 r/ 180 r/ 183 r/ 231 r/ 235
        Total 47,400 r/ 51,400 54,200 r/ 54,400 r/ 52,200
Industrial: 
    Angola 15 30 300 250 r/ 124
    Australia 23,000 23,800 22,400 23,096 4/ 22,100
    Botswana 4,420 5,000 5,300 5,000 5,000
    Brazil 600 600 600 600 600
    Central African Republic 125 131 130 120 100
    China 850 850 900 900 900
    Congo (Kinshasa) 5/ 13,600 13,000 13,000 17,000 r/ 12,500
    Ghana 484 4/ 473 4/ 505 573 r/ 560
    Guinea 33 75 91 40 40
    Liberia 90 60 90 90 90
    Russia 8,000 8,500 9,000 9,250 9,550
    Sierra Leone 68 100 101 108 90
    South Africa 5,700 5,800 5,880 5,670 r/ 5,790
    Venezuela 144 r/ 203 r/ 66 r/ 55 r/ 50
    Zimbabwe 18 69 90 137 r/ 100
    Other 117 r/ 96 r/ 127 r/ 149 r/ 151
        Total 57,300 r/ 58,800 r/ 58,600 63,000 r/ 57,700
        Grand total 105,000 110,000 113,000 117,000 110,000
r/ Revised. 
1/ World totals and estimated data are rounded to three significant digits; may not add to totals shown.
2/ Table includes data available through May 27, 1998. 
3/ Includes near-gem and cheap-gem qualities.
4/ Reported figure.
5/ Formerly Zaire.
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GEMSTONES
By Ronald F. Balazik

Domestic survey data and tables were prepared by Christine K. Pisut, statistical assistant, and the world production table
was prepared by Glenn J. Wallace, international data coordinator.

 
Gemstones have been used as symbols of beauty, wealth, and

status since prehistoric times (Schumann, 1998).  Amber, for
example, has been mined for use as a gem since before 25,000
B.C.  The oldest names for gems can be traced back to ancient
China, Greece, and Rome.

Regardless of their long history, however, gems and
gemstones have no single, precise definition that is generally
accepted.  According to Webster’s New International
Dictionary (1961, p. 1,042), a gem is “Any jewel, whether
stone, pearl or the like, having value and beauty that are
intrinsic and not derived from its setting; a precious or,
sometimes, a semiprecious stone cut and polished for ornament. 
A semiprecious stone of value because it is carved or engraved,
as a cameo or intaglio.”  Additionally, the dictionary states that
a gemstone is “Any mineral or petrified material which can,
when cut and polished, be used in jewelry” (Webster’s New
International Dictionary, 1961, p. 1,043).

For this report, the terms “gem” and “gemstone” mean any
mineral or organic material (e.g., pearl and petrified wood)
used for personal adornment, display, or object of art because it
possesses beauty, rarity, and durability.  Of the 2,700 mineral
species, only about 100 possess all these attributes.  Silicates
compose the largest group of gemstones; oxides and quartz
compose the second largest (table 1).  A further refinement of
“gemstone” is “colored gemstone,” which in this report
designates all nondiamond gems, including amber, coral, and
shell.  In addition, synthetic gems, cultured pearl, and gem
simulants are discussed below but are treated separately from
natural gemstones (table 2).

Production

Commercial mining of gemstones has never been extensive
in the United States.  More than 60 different gemstones have
been produced commercially from domestic mines, but most of
the deposits have been relatively small compared with many
other mining operations.  In many instances, moreover,
contemporary gemstone mining in the country is conducted by
hobbyists, collectors, and gem clubs rather than business
organizations.

The commercial gemstone industry in the United States
consists of several distinct sectors:  (1) individuals and
companies that mine gemstones or harvest shell and pearl, (2)
firms that manufacture synthetic gemstones, and (3) individuals
and companies that cut natural and synthetic gemstones.  The
domestic gemstone industry is focused on the production of
colored gemstones and the cutting of large diamonds.  Industry
employment is estimated to range from 1,000 to 1,500 workers
(U.S. International Trade Commission, 1997, p. 1).

Most natural gemstone producers in the United States are

small businesses that are widely dispersed and operate
independently.  The small producers probably have an average
of less than three employees, including those who only work
part time.  The number of gemstone mines operating from year
to year fluctuates because the inherent uncertainty associated
with the discovery and marketing of gem-quality minerals
makes it difficult to obtain financing for developing and
sustaining economically viable deposits (U.S. International
Trade Commission, 1997, p. 23).

The total value of natural gemstones produced in the United
States during 1998 was estimated to be at least $14.3 million
(table 3).  This production value was significantly less than that
of the preceding year primarily because foreign markets for
U.S. shell material decreased, particularly in Japan where the
operations of cultured pearl producers that use the shell for
pearl nuclei were adversely affected by declining markets in
Southeast Asia, high mortality of pearl oysters, and competition
from China (Jewelers’ Circular Keystone, 1998c; Jewellery
News Asia, 1998b).  Unless new markets are acquired, shell
production in the United States may not recover for many
years; China, however, has the potential to become a larger
U.S. market and, thereby, could help to offset the losses in
Japan (Jewelers’ Circular Keystone, 1998b).

The estimate of 1998 U.S. gemstone production was based on
a survey of more than 200 domestic gemstone producers
conducted by the U.S. Geological Survey (USGS).  The survey
provided a foundation for projecting the scope and level of
domestic gemstone production during the year.  The survey,
however, did not represent all gemstone activity in the United
States, including thousands of professional and amateur
collectors.  Consequently, the USGS supplemented its survey
with estimates of domestic gemstone production from related
published data, contacts with gem dealers and collectors, and
information garnered at gem and mineral shows.

Natural gem materials indigenous to the United States are
collected, produced, and/or marketed in every State.  Only four
States, however, accounted for more than two-thirds of the total
value of production in 1998, as reported by survey respondents. 
These States were (in descending order of reported production
value) Tennessee, Arizona, California, and Oregon.  Certain
States are best known for the production of a single gem
material; for example, Kentucky and Tennessee (for freshwater
shell).  Other States, however, have a wide array of gemstones. 
For example, Arizona gemstone deposits include agate,
amethyst, azurite, chrysocolla, fire agate, garnet, jade,
malachite, obsidian, onyx, peridot, petrified wood, opal,
smithsonite, and turquoise.  A great variety of gemstones also
are found in California, Idaho, Montana, and North Carolina. 
High-quality emeralds reportedly were discovered in North
Carolina during 1998 (Jewelers’ Circular Keystone, 1999a).
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Following considerable attention in recent years, new U.S.
diamond production declined and was virtually nonexistent in
1998.  During the year, Colorado’s Kelsey Lake diamond mine,
which became North America’s first commercial diamond
producer in almost a century when it opened in 1995, ceased
production and was offered for sale (Shor, 1998; Maria Musso,
Redaurum Limited, oral commun., 1999).  Nevertheless,
further exploration for diamond continued in the Kelsey Lake
area and in other parts of Colorado during 1998.  The only
other significant diamond-bearing area known in the United
States is in Crater of Diamonds Park near Murfreesboro, AR,
where a dig-for-fee operation for tourists is maintained by the
State.  An Arkansas law prohibiting commercial diamond
mining in the park was debated in the State legislature during
1998 and was enacted early in 1999 (Diamond Registry
Bulletin, 1999b).

In addition to natural gemstones, synthetic gems and
gemstone simulants are produced in the United States. 
Synthetic gemstones have the same optical, physical, and
chemical properties as the natural materials that they appear to
be.  Simulants have an appearance similar to that of a natural
gem material but have different optical, physical, and chemical
properties.  Synthetic gemstones produced in the United States
include alexandrite, emerald, ruby, sapphire, turquoise, and
zirconia.  The major simulants produced in the United States
are colored and colorless varieties of cubic zirconia.  Simulants
of coral, lapis lazuli, malachite, and turquoise also are
manufactured.  In addition, certain colors of synthetic sapphire
and spinel, used to represent other gemstones, are classified as
simulants.

Synthetic gem production in the United States exceeded $24
million during 1998; simulant gemstone output was even
greater—estimated to be well over $100 million.  Six firms in
five States, representing virtually all the U.S. synthetic gem
industry, reported production to the USGS in 1998.  In
descending order of production value, the States with reported
synthetic output were New York, California, North Carolina,
Arizona, and Michigan.  Some of the producers are attempting
to produce synthetic gem-quality diamond (Tom Chatham,
Chatham Created Gems, oral commun., 1998).

During 1998, a North Carolina firm began marketing
moissanite, a gem-quality silicon carbide that it produces (C3
Inc., 1998).  According to published reports, the moissanite is
an excellent diamond simulant, but has been marketed for its
other gem qualities as well.

Consumption

Although the United States accounts for less than 1% of total
global gem production, it is the world’s leading gemstone
market.  On the basis of indicators, such as trade data and
income growth rates, U.S. gemstone markets—bolstered by
strong demand among consumers with increasing personal
wealth and growing discretionary income—apparently
accounted for at least 35% of world gem demand in 1998.  The
U.S. market for unset gem diamonds during the year was
estimated to have exceeded $8 billion, the largest in the world.
Domestic markets for natural, unset nondiamond gemstones
totaled more than $650 million.

In addition to jewelry, gemstones are used for collections,

exhibits, and decorative art objects.  According to a poll
conducted by a U.S. jewelry retailers association in the mid-
1990’s, about two-thirds of domestic consumers who were
surveyed preferred diamond as their favorite gemstone; most
others chose, in descending order, emeralds, sapphires, and
rubies (ICA Gazette, 1996).

Prices

Gemstone prices are governed by many factors and
qualitative characteristics, including beauty, clarity, defects,
demand, and rarity.  Diamond pricing in particular is complex;
values can vary significantly depending on time, place, and the
subjective evaluations of buyers and sellers.  There are more
than 14,000 categories used to assess rough diamond and
perhaps 100,000 price points for polished diamond alone
(Pearson, 1998).

Colored gemstone prices are generally influenced by market
supply-and-demand considerations, and diamond prices are
supported by producer controls on the quantity and quality of
supply.  Values and prices of gemstones produced and/or sold
in the United States are shown in tables 3 through 5.  In
addition, customs values for diamonds and other gemstones
imported and exported/reexported are shown in tables 6
through 10.

DeBeers Consolidated Mines Limited in South Africa is a
significant force affecting gem diamond prices worldwide
because it mines about one-half the diamonds produced each
year and controls at least three-quarters of global raw diamond
supply through its Central Selling Organization (CSO), which
has marketing agreements with other producers.  Estimates
based on the reported output of major diamond mines in 1998
indicate that the average value of all diamond produced during
the year was about $55 per carat; by country, the average value
per carat ranged from about $10 in Australia to more than $270
in Namibia (Rombout, 1999).

Foreign Trade

Several export and import measures demonstrate the
significance of the United States in world gemstone trade.
During 1998, total U.S. gemstones trade with all countries and
territories exceeded $11.6 billion; diamonds accounted for 96%
of the total.  In 1998, U.S. exports/reexports of diamond were
shipped to 63 countries/territories, and imports of all gemstones
were received from 98 countries/territories (tables 6-10).

During 1998, U.S. trade in cut diamonds reached
unprecedented levels; the country continued to be the world’s
leading diamond importer and set export records as well. 
Record high imports were attributed to a strong U.S. economy
that boosted domestic demand for diamond jewelry among
consumers with increasing personal wealth and more
discretionary income.

The United States is a significant international diamond
transit center as well as the world’s largest gem diamond
market.  The large volume of reexports (table 6) shipped to
other centers reveals the significance that the United States has
in the world’s diamond supply network.

Synthetic gemstones became more prominent trade issues for
the United States in 1998.  Imports of synthetic gems
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(particularly from China, Russia, and Taiwan) reportedly
increased during the year.  Prices of certain synthetic gem
imports, such as amethyst, were very competitive (Mike
Romanella, Commercial Mineral Company, oral commun.,
1999).  The marketing of synthetic imports as natural
gemstones has become a serious problem for some domestic
producers (Tom Chatham, Chatham Created Gems, Inc., oral
commun., 1998).

During 1998, the Office of the United States Trade
Representative, assisted by the USGS, continued negotiations
with 17 Asian and Pacific Rim Governments to reduce barriers
in gemstone trade (AJM, 1998).  The negotiations, still
underway at yearend, focused on tariffs and other barriers to
international trade.

World Review

The gemstone industry worldwide is comprised of two
distinctly different sectors:  (1) diamond mining and marketing,
and (2) the production and sale of colored gemstones.  Most
diamond supplies are controlled by a few major mining
companies; prices are supported by managing the quantity and
quality of the gems relative to demand, a function performed by
DeBeers through its CSO.  Unlike diamonds, colored
gemstones are primarily produced at relatively small, low-cost
operations with few dominant producers; prices are influenced
by consumer demand in addition to supply availability.

In 1998, world diamond production totaled at least 115
million carats with an estimated value of more than $7 billion
(table 11).  Some estimates of worldwide diamond mine output
(including industrial-quality diamonds) in 1998 ranged up to
126 million carats (Mining Journal, 1999).  Most production
was concentrated in a few regions—Africa (Angola, Botswana,
Namibia, South Africa, and Zaire); Asia (northeastern Siberia
and Yakutia in Russia); Australia; and South America (Brazil
and Venezuela).  In 1998, Botswana was the world’s leading
diamond producer in terms of output value; Australia, which
increased its output significantly during the year, led in
quantity of production (Diamond Registry Bulletin, 1998a).

Sales of rough diamond by the CSO in 1998 were only $3.3
billion, 28% below sales during 1997 and almost one-third less
than the record high sales of 1996 (Diamond Registry Bulletin,
1999a).  The sales loss reflected reduced demand in the markets
of Japan and several Southeast Asian countries, which
experienced severe declines in their national economies.  In
order to stabilize and support prices, the CSO reduced its
supply of diamonds for worldwide markets to its lowest level in
6 years (Jewellery News Asia, 1999c).  Strong market demand
in the United States helped the CSO and other suppliers
compensate for the Asian decline; domestic diamond jewelry
sales alone grew by 9% and reached a record high in 1998, the
seventh consecutive year sales have risen (Jewelers’ Circular
Keystone, 1999b; Rapaport Diamond Report, 1999).  Demand
in the United States for rough diamond equated to almost one-
fifth of CSO sales during the year.

Additional events in 1998 significant to diamond mining and
marketing worldwide include the following:
!  Russia extended its diamond supply contract (covering 8%
to 15% of world production) with DeBeers for three more years 

(Diamond Registry Bulletin, 1998c).
!  Canada’s first commercial diamond mine opened amid
expectations that it would make Canada a major diamond
producer (Diamond Registry Bulletin, 1998b).  The new mine
is expected to account for about 6% of world diamond output
value when it reaches full production levels in 1999 (Diamond
Registry Bulletin, 1998b).  One-third of the mine’s output will
be marketed by DeBeers through the CSO (Jewellery News
Asia, 1999a).
!  Civil wars afflicting several nations in central Africa
continued to threaten the viability of significant diamond-
producing areas in the region.  In 1998, the USGS helped the
U.S. Department of State assess issues concerning diamond
mining and the hostilities in central Africa.
!  China, with a potential market of more than 1 billion
consumers, began to establish its first international diamond
exchange and a free trade zone for diamonds (Jewellery News
Asia, 1998c and 1999b).
!  Some governments (e.g., Belgium’s parliament) considered
stronger regulatory regimes for their diamond industries
(Diamond International, 1998).

Worldwide production of natural gemstones other than
diamond was estimated to have exceeded $2 billion per year in
the late 1990’s.  Most nondiamond gemstone mines are small,
low-cost, and widely dispersed operations in remote regions of
developing nations.  Foreign countries with major gemstone
deposits other than diamond are Afghanistan (beryl, ruby, and
tourmaline); Australia (beryl, opal, and sapphire); Brazil
(agate, amethyst, beryl, ruby, sapphire, topaz, and tourmaline);
Burma (beryl, jade, ruby, sapphire, and topaz); Colombia
(beryl, emerald, and sapphire); Kenya (beryl, garnet, and
sapphire); Madagascar (beryl, rose quartz, sapphire, and
tourmaline); Mexico (agate, opal, and topaz); Sri Lanka (beryl,
ruby, sapphire, and topaz); Tanzania (garnet, ruby, sapphire,
tanzanite, and tourmaline); and Zambia (amethyst and beryl). 
In addition, pearls are cultured throughout the South Pacific
and in other equatorial waters; Australia, China, and Japan are
key producers.

Like the diamond industry, colored gemstone producers
attempted to recover from the weakened markets created by the
Asian economic crisis of 1997-98.  Mining and sales reportedly
were disrupted in many nations, particularly in southeast Asia. 
Prices of high-quality colored gemstones, however, did not
decline dramatically (Cavey, 1998).

Additional noteworthy events in the colored gemstone
industry during 1998 included the following:
!  Proposals to establish the world’s first emerald exchange
were considered at a Government-sponsored conference in
Colombia (Mining Journal, 1998).
!  Like diamonds, the introduction and proliferation of new
synthetic gem-quality materials and simulants—as well as
treatment processes to enhance gemstone attributes
artificially—continued to raise issues and controversies
regarding standards for disclosure to consumers.
!  As the Japanese pearl industry continued to suffer losses, a
potentially significant cultured pearl industry that emerged in
China during the 1990’s was able to maintain its 10% annual
growth rate (Jewelers’ Circular Keystone, 1998a; Jewellery
News Asia, 1998a).
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Outlook

The collapse of several important diamond markets in recent
years reminds gemstone industry forecasters that market
strength ultimately is sustained by consumer demand, not
supply constraints.  Because gemstone markets are concerned
with luxury merchandise, they must rely on the growth of
personal wealth and discretionary income levels among
consumers who make choices among nonessential goods in the
marketplace.1  Fortunately for producers of precious gems,
long-term economic forecasts predict continued growth of
discretionary income in the industrialized world, and anticipate
even higher growth rates in developing countries, such as
China and other Asian nations.

The recovery of diamond markets in the next few years,
however, may be slow.  Buoyed by U.S. demand, CSO sales are
expected to rebound and reach $3.8 billion in 1999 (Paribas
Group, 1998).  Nevertheless, this achievement is well below the
successes enjoyed by DeBeers in recent years.  Diversification
of markets, with less reliance on U.S. consumption, will be the
key to long-term, steady growth in world demand.  

The ability of the CSO to manage the flow of diamonds to
world markets also will be a greater challenge for DeBeers in
the coming decade.  Independent producers, such as Argyle
Diamond Mines in Australia and new mines in Canada, will
bring a greater measure of competition to global markets. 
More competition presumably will bring more supplies and
lower prices; at present, however, the actual impact of such
competition is uncertain.

Demand for gemstones other than diamond will depend on
how successfully jewelers promote their alternatives.  As the
jewelry industry consolidates toward fewer, larger companies
and turns more to mass merchandizing, smaller dealers will
need to focus on niche markets and target specific demographic
groups to remain competitive.  Numerous synthetics, simulants,
and treated gems will enter the marketplace and necessitate
more transparent trade industry standards to maintain customer
confidence.  Russia is expected to become a major source of
synthetic gems for U.S. markets within a few years.  Much
greater volumes of gem jewelry will be sold via telemarketing
programs and new electronic media, such as the internet. 
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, soft.
  medium   plastics

Benitoite Barium titanium Blue, purple, pink, Small to High 6.0-6.5 3.64-3.68 Double 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.
  silicate   colorless   medium   blue diamond, blue

  tourmaline
Beryl:
    Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80     do. 1.58 Synthetic spinel, blue Double refraction, refractive index.

  silicate   high   topaz
    Bixbite     do.     do. Small Very high 7.5-8.0 2.63-2.80     do. 1.58 Pressed plastics, Refractive index.

  tourmaline
    Emerald     do. Green Medium     do. 7.5 2.63-2.80     do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

  tourmaline, peridot,   index.
  green garnet doublets

    Emerald, synthetic     do.     do. Small High 7.5-8.0 2.63-2.80     do. 1.58 Genuine emerald Flaws, brilliant, fluorescence in 
  ultraviolet light.

    Golden (heliodor)     do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80     do. 1.58 Citrine, topaz, glass, Weak-colored.
  medium   doublets

    Goshenite     do.     do.     do. Low 7.5-8.0 2.63-2.80     do. 1.58 Quartz, glass, white Refractive index.
  sapphire, white topaz.

    Morganite     do. Pink to rose     do.     do. 7.5-8.0 2.63-2.80     do. 1.58 Kunzite, tourmaline,     Do.
  pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, blue,     do.     do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

  green, or brown (strong)   alabaster gypsum
    Mexican onyx     do.     do.     do.     do. 3.0 2.72     do. 1.60     do. Banded, translucent.
Chrysoberyl:
    Alexandrite Beryllium aluminate Green by day, red by Small High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, inclusions in synthetic 

  artificial light (Former   sapphire.
U.S.S.R.)
Medium
(Sri Lanka)

    Cats-eye     do. Greenish to brownish Small to     do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Gravity and translucence.
  large

    Chrysolite     do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84     do. 1.75 Tourmaline, peridot Refractive index, silky.
  brown

Coral Calcium carbonate Orange, red, white, black, Branching, Low 3.5-4.0 2.6-2.7     do. 1.49-1.66 False coral Dull translucent.
  or green   medium

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Corundum:
    Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 Double 1.78 Synthetics, including Inclusions, fluorescence.

  spinel
    Sapphire     do. Blue Medium High 9.0 3.95-4.10     do. 1.78     do. Inclusions, double refraction, 

  dichroism.
    Sapphire, fancy     do. Yellow, pink, white, Medium to Medium 9.0 3.95-4.10     do. 1.78 Synthetics, glass and Inclusions, double refraction, 

  orange, green, or violet   large   doublets   refractive index.
    Sapphire and ruby,     do. Red, pink, violet, blue, or     do. High to low 9.0 3.95-4.10     do. 1.78 Star quartz, synthetic Shows asterism, color side view.
      stars   gray   stars
    Sapphire or ruby,     do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10     do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
      synthetic   carats
Diamond Carbon White, blue-white, yellow, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, titania, cubic High index, dispersion, hardness,

  brown, green, pink, blue   zirconia   luster.
Feldspar:
    Amazonite Alkali aluminum Green Large Low 6.0-6.5 2.56     -- 1.52 Jade Cleavage, sheen, vitreous to pearly,

  silicate   opaque, grid.
    Labradorite     do. Gray with blue and     do.     do. 6.0-6.5 2.56     -- 1.56     do.     Do.

  bronze sheen color play
    Moonstone     do. Colorless or yellow     do.     do. 6.0-6.5 2.77     -- 1.52-1.54 Glass Pale sheen, opalescent.
Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.

  green, ruby red, or   medium strained   glass
  orange

Jade:
    Jadeite     do. Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Cryptocry- 1.65-1.68 Onyx, bowenite, Luster, spectrum, translucent, to

  white, or mauve   high   stalline   vesuvianite,   opaque.
  grossularite

    Nephrite Complex hydrous     do.     do.     do. 6.0-6.5 2.96-3.10     do. 1.61-1.63     do.     Do.
  silicate

Opal Hydrous silica Colors flash in white, gray,     do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Play of color.
  black, red, or yellow   triplets

Pearl Calcium carbonate White, pink, or black Small     do. 2.5-4.0 2.6-2.85     --     -- Cultured and imitation Luster, structure, X-ray.
Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline chrysoberyl Strong double refraction, low 

  silicate (strong)   dichroism.
See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Quartz:
    Agate Silica Any color Large Low 7.0 2.58-2.64     --     -- Glass, plastic, Mexican Cryptocrystalline, irregularly 

  onyx   banded, dendritic inclusions.
    Amethyst     do. Purple     do. Medium 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  transparent.
    Cairngorm     do. Smoky     do. Low 7.0 2.65-2.66     do. 1.55     do.     Do.
    Citrine     do. Yellow     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Crystal, rock     do. Colorless     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Jasper     do. Uniform or spotted red,     do.     do. 7.0 2.58-2.66     --     --     do. Opaque, vitreous.

  yellow, or green
    Onyx     do. Many colors     do.     do. 7.0 2.58-2.64     --     --     do. Uniformly banded.
    Rose     do. Pink, rose red     do.     do. 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  translucent.
Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,

  aluminum oxide   medium   inclusions.
Spinel, synthetic     do.     do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved

  carats   topaz, alexandrite   striae, bubbles.
Spodumene:
    Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20     do. 1.66 Synthetic spinel Refractive index.

  silicate
    Kunzite     do. Pink to lilac     do.     do. 6.5-7.0 3.13-3.20     do. 1.66 Amethyst, morganite     Do.
Tanzanite Complex silicate Blue Small High 6.0-7.0 3.30     do. 1.69 Sapphire, synthetics Strong trichroism.
Topaz     do. White, blue, green Medium Low to 8.0 3.4-3.6     do. 1.62 Beryl, quartz Refractive index.

  medium
Tourmaline     do. All, including mixed     do.     do. 7.0-7.5 2.98-3.20     do. 1.63 Peridot, beryl, Double refraction, refractive index.

  corundum, glass
Turquoise Copper aluminum Blue to green Large Low 6.0 2.60-2.83     do. 1.63 Glass, plastics Difficult if matrix not present,

  phosphate   matrix usually limonitic.

Zircon Zirconium silicate White, blue, or brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
  yellow, or green   medium   medium (strong)   topaz, aquamarine   wear on facet edges.

1/ Small, up to 5 carats; medium, up to 50 carats; large, more than 50 carats.
2/ Low, up to $25 per carat; medium, up to $200 per carat; high, more than $200 per carat.



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone methods Company/producer production

Alexandrite Flux Creative Crystals Inc. 1970's
    Do. Melt pulling J.O. Crystal Co., Inc. 1990's
    Do.     do. Kyocera Corporation 1980's
    Do. Zone melt Seiko Corp. 1980's
Cubic zirconia Skull melt Various producers 1970's
Emerald Flux Chatham Created Gems, Inc. 1930's
    Do.     do. Gilson 1960's
    Do.     do. Kyocera Corporation 1970's
    Do.     do. Seiko Corp. 1980's
    Do.     do. Lennix 1980's
    Do.     do. Russia 1980's
    Do. Hydrothermal Lechleitner 1960's
    Do.     do. Regency 1980's
    Do.     do. Biron 1980's
    Do.     do. Russia 1980's
Ruby Flux Chatham Created Gems, Inc. 1950's
    Do.     do. Kashan 1960's
    Do.     do. J.O. Crystal Co., Inc. 1980's
    Do.     do. Douras 1990's
    Do. Zone melt Seiko Corp. 1980's
    Do. Melt pulling Kyocera Corporation 1970's
    Do. Verneuil Various producers 1900's
Sapphire Flux Chatham Created Gems, Inc. 1970's
    Do. Zone melt Seiko Corp. 1980's
    Do. Melt pulling Kyocera Corporation 1980's
    Do. Verneuil Various producers 1900's
Star ruby     do. Linde Air Products Co. 1940's
    Do. Melt pulling Kyocera Corporation 1980's
    Do.     do. Nakazumi Crystal Laboratory 1980's
Star sapphire Verneuil Linde Air Products Co. 1940's

TABLE 3 
VALUE OF U.S. GEMSTONE PRODUCTION, BY GEMSTONE 1/

(Thousand dollars)

Gem materials 1997 1998
Agate 218 128
Beryl 901 1,060
Coral (all types) 65 76
Diamond W (2/)
Garnet 35 66
Gem feldspar 579 378
Geode/nodules 100 46
Opal 341 769
Quartz 1,130 768
Sapphire/ruby 964 369
Shell 11,700 1,150
Topaz 8 8
Tourmaline 16 49
Turquoise 976 837
Other 7,990 8,610
    Total 25,000 14,300
W Withheld to avoid disclosing company proprietary data.
1/ Data are rounded to three significant digits; may not add to totals 
shown.
2/ Included in "Other."  



TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 1/

Representative prices
Carat Description, Clarity 2/ January June December
weight color 3/ (GIA terms) 1998 4/ 1998 5/ 1998 6/

0.25 G VS1 $1,500 $1,500 $1,500
.25 G VS2 1,380 1,380 1,380
.25 G SI1 1,130 1,130 1,130
.25 H VS1 1,400 1,400 1,400
.25 H VS2 1,250 1,250 1,250
.25 H SI1 1,050 1,050 1,050
.50 G VS1 3,300 3,400 3,400
.50 G VS2 2,900 3,000 3,000
.50 G SI1 2,500 2,500 2,500
.50 H VS1 2,900 3,000 3,000
.50 H VS2 2,600 2,700 2,700
.50 H SI1 2,400 2,400 2,400
.75 G VS1 3,800 3,800 3,800
.75 G VS2 3,600 3,600 3,600
.75 G SI1 3,300 3,300 3,300
.75 H VS1 3,650 3,650 3,650
.75 H VS2 3,450 3,450 3,450
.75 H SI1 3,100 3,100 3,100

1.00 G VS1 5,500 5,500 5,700
1.00 G VS2 5,200 5,200 5,300
1.00 G SI1 4,700 4,700 4,800
1.00 H VS1 5,100 5,100 5,200
1.00 H VS2 4,900 4,900 4,900
1.00 H SI1 4,500 4,500 4,500

1/ Data are rounded to three significant digits.
2/ Clarity: IF, no blemishes; VVS1, very, very slightly included; VS1, very slightly included; VS2, very
slightly included, but not visible; SI1, slightly included.
3/ Gemological Institute of America (GIA) color grades: D, colorless; E, rare white; G - H - I , traces of color.
4/ Jewelers' Circular Keystone, v. 169, no. 2, February 1998, p. 196.
5/ Jewelers' Circular Keystone, v. 169, no. 7, July 1998, p. 74.
6/ Jewelers' Circular Keystone, v. 170, no. 1, January 1999, p. 42.

TABLE 5 
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES

Price range per carat 1/
January December

Gemstone 1998 1998
Amethyst $7-$16 $7-$16
Aquamarine 75-190 75-190
Emerald 750-1,900 900-2,000
Ruby 1,800-2,900 1,800-2,800
Sapphire 800-1,800 800-1,800
Tanzanite 130-200 180-300
1/ Jewelers' Circular Keystone, v. 169, no. 2, February 1998, p. 196  and
v. 170, no. 1, January 1999, p. 42.  These figures represent a sampling
of net prices that wholesale colored stone dealers in various U.S. cities
charged their cash customers during the month for fine-quality stones.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND),

BY COUNTRY 1/

1997 1998
Quantity Value 2/ Quantity Value 2/

Country (carats) (millions) (carats) (millions)
Exports:
    Belgium 20,500 $2 14,800 $6
    Canada 77,500 29 67,100 25
    France 586 2 180 10
    Hong Kong 7,670 20 22,300 5
    India 1,080 1 29,000 2
    Israel 7,890 2 2,770 7
    Japan 5,540 15 7,750 17
    Singapore 1,940 2 409 (3/)
    Switzerland 9,860 26 5,480 28
    Thailand 616 (3/) 200 (3/)
    United Arab Emirates 2,440 (3/) -- -- 
    United Kingdom 2,860 (3/) 6,590 6
    Other 13,900 7 52,500 15
        Total 152,000 108 209,000 123
Reexports:
    Bahrain 40 (3/) -- -- 
    Belgium 822,000 612 852,000 676
    Canada 73,900 32 81,300 39
    France 25,600 30 16,600 27
    Hong Kong 570,000 380 567,000 272
    India 187,000 23 401,000 42
    Israel 768,000 732 846,000 960
    Japan 74,000 55 76,800 58
    Singapore 16,000 42 14,600 27
    Switzerland 52,400 159 56,000 164
    Thailand 101,000 24 137,000 22
    United Arab Emirates 57,300 13 22,700 12
    United Kingdom 24,400 86 79,100 97
    Other 28,100 26 52,800 39
        Total 2,800,000 2,210 3,200,000 2,430
        Grand total 2,950,000 2,320 3,410,000 2,560
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1997 1998
Quantity Value 2/ Quantity Value 2/ 

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural: 3/
    Australia 1,320 (4/) 13,000 (4/)
    Belgium 585,000 $110 306,000 $111
    Brazil 26,000 11 8,990 1
    Congo (Brazzaville) 11,600 13 1,820 2
    Congo (Kinshasa) 5/ 87,100 88 66,300 72
    Ghana 195,000 97 59,900 61
    Guinea 8,170 10 16,800 11
    India 110,000 4 5,320 (4/)
    Israel 60,500 47 30,500 34
    Russia 29,800 1 112,000 (4/)
    Sierra Leone 13,900 16 7,450 10
    South Africa 120,000 40 109,000 61
    Switzerland 7,360 12 1,030 3
    United Kingdom 652,000 186 609,000 206
    Venezuela 13,300 3 13,800 2
    Other 17,300 9 79,600 14
        Total 1,940,000 646 1,440,000 588
Cut but unset, not more than 0.5 carat:
    Belgium 779,000 213 1,110,000 261
    Brazil 2,960 2 14,100 2
    Canada 5,050 1 676 (4/)
    Germany 5,370 4 11,400 4
    Hong Kong 419,000 77 378,000 61
    India 7,790,000 1,320 9,820,000 1,560
    Israel 1,010,000 568 1,010,000 521
    Japan 7,000 4 7,190 2
    South Africa 4,480 4 8,600 5
    Switzerland 23,600 6 7,330 2
    Thailand 57,100 11 70,400 10
    United Kingdom 1,200 1 1,150 1
    Other 51,100 12 73,200 24
        Total 10,200,000 2,230 12,500,000 2,450
Cut but unset, more than 0.5 carat:
    Belgium 989,000 1,470 1,050,000 1,490
    Botswana 15,200 9 1,690 1
    Canada 2,660 7 880 3
    France 1,760 8 1,780 16
    Hong Kong 62,900 83 92,200 105
    India 375,000 260 556,000 306
    Israel 1,690,000 2,390 2,040,000 2,990
    Japan 5,800 17 3,920 8
    Russia 44,100 41 20,000 57
    Singapore 575 4 3,860 15
    South Africa 25,200 106 21,200 92
    Switzerland 30,400 235 24,900 239
    Thailand 11,000 11 10,700 14
    United Kingdom 12,300 32 5,670 77
    Other 22,300 37 25,400 39
        Total 3,280,000 4,720 3,860,000 5,440
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.
5/ Formerly Zaire.

Source:  Bureau of the Census.



TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, 

BY KIND AND COUNTRY 1/

1997 1998
Quantity  Value 2/ Quantity  Value 2/ 

Kind and country (carats)  (millions) (carats)  (millions)
Emerald:
    Belgium 10,500 $3 20,700 $2
    Brazil 493,000 6 499,000 5
    Canada 1,950 (3/) 5,750 1
    China 32 (3/) 5,120 (3/)
    Colombia 1,430,000 80 1,500,000 68
    France 4,380 1 588 (3/)
    Germany 30,500 3 33,500 4
    Hong Kong 356,000 18 350,000 10
    India 2,830,000 45 2,730,000 50
    Israel 162,000 23 243,000 24
    Japan 4,590 (3/) 399 (3/)
    South Africa 17,700 (3/) 7,790 (3/)
    Switzerland 71,300 25 67,800 21
    Taiwan 247 (3/) 377 (3/)
    Thailand 448,000 7 434,000 6
    United Kingdom 3,600 2 3,090 1
    Other 96,900 3 31,100 4
        Total 5,960,000 217 5,930,000 195
Ruby:
    Belgium 2,100 1 2,610 (3/)
    Brazil 5,550 (3/) 4,520 (3/)
    Burma 29,700 3 1,090 7
    Canada 1,010 (3/) 24 (3/)
    China 14,200 (3/) 3,080 (3/)
    Colombia 613 (3/) 4,300 (3/)
    France 366 (3/) 2,440 1
    Germany 71,000 2 15,700 1
    Hong Kong 404,000 11 287,000 15
    India 1,480,000 8 970,000 10
    Israel 218,000 1 21,400 1
    Japan 1,140 (3/) 3,730 (3/)
    Switzerland 69,400 30 66,300 29
    Thailand 2,830,000 48 2,370,000 47
    United Kingdom 5,780 4 8,440 4
    Other 233,000 2 50,800 3
        Total 5,360,000 111 3,810,000 119
Sapphire:
    Australia 103,000 2 37,000 (3/)
    Belgium 3,480 (3/) 29,000 1
    Brazil 5,470 (3/) 5,770 (3/)
    Burma 331 1 824 1
    Canada 1,680 (3/) 283 (3/)
    China 64,100 (3/) 6,700 (3/)
    Colombia 3,690 (3/) 2,400 (3/)
    France 337 (3/) 250 (3/)
    Germany 101,000 2 59,900 2
    Hong Kong 246,000 7 244,000 6
    India 354,000 3 757,000 4
    Israel 99,600 2 96,300 2
    Japan 6,220 (3/) 3,550 (3/)
    Singapore 36 (3/) 2,270 (3/)
    Sri Lanka (Ceylon) 616,000 12 346,000 17
    Switzerland 349,000 20 137,000 16
    Tanzania -- -- 7,030 (3/)
    Thailand 4,450,000 64 4,900,000 66
    United Kingdom 8,990 $6 23,400 $5
    Other 243,000 3 16,800 3
        Total 6,660,000 124 6,670,000 123
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND, 

BY KIND AND COUNTRY 1/

1997 1998
Quantity  Value 2/ Quantity  Value 2/ 

Kind and country (carats)  (millions) (carats)  (millions)
Other:
    Rough, uncut:
        Australia NA 3 NA 3
        Brazil NA 23 NA 19
        China NA 8 NA 1
        Colombia NA 1 NA 1
        Fiji NA 1 NA 2
        Hong Kong NA 1 NA 1
        India NA 1 NA 2
        Kenya NA 1 NA (3/)
        Nigeria NA (3/) NA (3/)
        Pakistan NA 1 NA 1
        Philippines NA 1 NA 1
        Russia NA (3/) NA (3/)
        South Africa NA 1 NA 1
        Switzerland NA 1 NA (3/)
        Taiwan NA 12 NA (3/)
        Tanzania NA 2 NA 1
        Thailand NA 1 NA 1
        United Kingdom NA 1 NA 1
        Zambia NA 3 NA 1
        Other NA 8 NA 9
            Total NA 70 NA 45
    Cut, set and unset:
        Australia NA 8 NA 8
        Brazil NA 10 NA 10
        Canada NA (3/) NA 1
        China NA 7 NA 8
        French Polynesia NA 5 NA 7
        Germany NA 9 NA 9
        Hong Kong NA 31 NA 35
        India NA 26 NA 37
        Israel NA 5 NA 4
        Japan NA 10 NA 14
        Kenya NA 2 NA 1
        Sri Lanka (Ceylon) NA 3 NA 4
        Switzerland NA 2 NA 2
        Taiwan NA 2 NA 2
        Tanzania NA 3 NA 5
        Thailand NA 28 NA 24
        United Kingdom NA 2 NA 3
        Other NA 4 NA 4
            Total NA 155 NA 178
NA Not available.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  Bureau of the Census.



TABLE 9 
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, BY COUNTRY 1/

(Thousand dollars) 2/

Country 1997 1998
Synthetic, cut but unset:
    Australia 386 187
    Austria 6,250 6,770
    Brazil 176 205
    China 10,100 11,300
    France 1,120 720
    Germany 11,500 10,800
    Hong Kong 2,010 2,240
    India 1,130 1,640
    Italy 123 32
    Japan 138 25
    Korea, Republic of 1,710 1,990
    Spain 123 47
    Sri Lanka (Ceylon) 674 444
    Switzerland 4,930 3,670
    Taiwan 519 926
    Thailand 6,100 4,280
    Other 475 560
        Total 47,400 45,900
Imitation: 3/
    Austria 40,000 37,100
    China 609 1,320
    Czech Republic 10,500 7,880
    Germany 2,430 1,880
    Japan 1,190 765
    Spain 317 212
    Taiwan 304 284
    Other 1,240 908
        Total 56,600 50,400
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes pearls.

Source:  Bureau of the Census.



TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/

(Thousand carats and thousand dollars)

1997 1998
Stones Quantity Value 2/ Quantity Value 2/

Diamonds:
    Rough or uncut 1,940 646,000 1,440 588,000
    Cut but unset 13,400 6,950,000 16,400 7,900,000
Emeralds, cut but unset 5,960 217,000 5,930 195,000
Coral and similar materials, unworked NA 6,080 NA 7,640
Rubies and sapphires, cut but unset 12,000 235,000 10,500 242,000
Pearls:
    Natural NA 785 NA 1,090
    Cultured NA 34,000 NA 36,900
    Imitation NA 2,210 NA 1,530
Other precious and semiprecious stones:
    Rough, uncut 1,180,000 57,900 883,000 31,100
    Cut, set and unset NA 120,000 NA 140,000
    Other NA 5,640 NA 6,330
    Synthetic:
        Cut but unset 230,000 47,400 275,000 45,900
        Other NA 6,040 NA 7,770
    Imitation gemstone 3/ NA 54,400 NA 48,800
        Total XX 8,380,000 XX 9,250,000
NA Not available.  XX Not applicable.
1/ Data are rounded to three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.

Source:  Bureau of the Census.



TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/

(Thousand carats)

Country 1994 1995 1996 1997 1998
Gemstones: 3/
    Angola 270 2,600 2,250 1,110 2,400
    Australia 19,500 18,300 18,897 4/ 18,100 18,400
    Botswana 10,550 4/ 11,500 12,400 r/ 15,100 r/ 13,500
    Brazil 300 676 4/ 200 300 300
    Canada -- -- -- -- 278
    Central African Republic 401 400 350 400 330
    China 230 230 230 230 230
    Congo (Kinshasa) 5/ 4,000 4,000 3,600 3,300 r/ 2,000
    Cote d' Ivoire 80 53 202 207 207
    Ghana 118 4/ 126 142 664 r/ 640
    Guinea 306 274 165 165 r/ 165
    Liberia 40 60 60 60 60
    Namibia 1,312 4/ 1,382 4/ 1,400 r/ 1,420 r/ 1,600
    Russia 10,000 r/ 10,500 r/ 10,500 r/ 10,500 r/ 10,500
    Sierra Leone 155 113 162 4/ 64 r/ 50
    South Africa 5,050 5,070 4,280 4,380 4,100
    Venezuela 380 125 99 r/ 158 r/ 100
    Zimbabwe 104 114 300 321 r/ 40
    Other 99 r/ 119 r/ 165 r/ 121 r/ 126
        Total 52,900 r/ 55,700 r/ 55,400 r/ 56,600 r/ 55,000
Industrial: 
    Angola 30 300 250 124 364
    Australia 23,800 22,400 23,096 4/ 22,100 22,500
    Botswana 5,000 5,300 5,000 5,000 5,000
    Brazil 600 600 600 600 600
    Central African Republic 131 130 120 100 200
    China 850 900 900 900 900
    Congo (Kinshasa) 5/ 13,000 13,000 17,000 18,900 r/ 13,000
    Cote d' Ivoire 4 22 100 100 100
    Ghana 473 4/ 505 573 166 r/ 160
    Guinea 75 91 40 40 40
    Liberia 60 90 90 90 90
    Russia 10,000 r/ 10,500 r/ 10,500 r/ 10,500 r/ 10,500
    Sierra Leone 100 101 108 40 r/ 30
    South Africa 5,800 5,880 5,670 5,790 6,200
    Venezuela 203 66 73 r/ 90 r/ 150
    Zimbabwe 69 90 137 100 30
    Other 92 r/ 101 r/ 120 r/ 105 r/ 106
        Total 60,300 r/ 60,100 r/ 64,400 r/ 64,700 r/ 59,900
        Grand total 113,000 r/ 116,000 r/ 120,000 r/ 121,000 r/ 115,000
r/ Revised. 
1/ World totals and estimated data are rounded to three significant digits; may not add to totals shown.
2/ Table includes data available through May 27, 1999. 
3/ Includes near- and cheap-gem qualities.
4/ Reported figure.
5/ Formerly Zaire.
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GEMSTONES
By Donald W. Olson

Domestic survey data and tables were prepared by Christine K. Pisut, statistical assistant, and the world production table
was prepared by Regina R. Coleman, international data coordinator.

Gemstones have been used as symbols of wealth and status
since prehistoric times.  For example, amber has been mined
for use as a gem since before 25,000 B.C.  For this report, the
terms “gem” and “gemstone” mean any mineral or organic
material (e.g., pearl and petrified wood) used for personal
adornment, display, or object of art because it possesses beauty,
rarity, and durability.  Of the 2,700 mineral species, only about
100 possess all these attributes.  Silicates compose the largest
group of gemstones; oxides and quartz compose the second
largest (table 1).  A further refinement of “gemstone” is
“colored gemstone,” which in this report designates all
nondiamond gems, including amber, coral, and shell.  In
addition, synthetic gems, cultured pearl, and gem simulants are
discussed but are treated separately from natural gemstones
(table 2).

Production

Commercial mining of gemstones has never been extensive
in the United States.  More than 60 different gemstones have
been produced commercially from domestic mines, but most of
the deposits have been relatively small compared with other
mining operations.  In many instances, contemporary gemstone
mining in the country is conducted by hobbyists, collectors, and
gem clubs rather than business organizations.

The commercial gemstone industry in the United States
consists of several distinct sectors:  (1) individuals and
companies that mine gemstones or harvest shell and pearl, (2)
firms that manufacture synthetic gemstones, and (3) individuals
and companies that cut natural and synthetic gemstones.  The
domestic gemstone industry is focused on the production of
colored gemstones and on the cutting of large diamonds. 
Industry employment is estimated to range from 1,000 to 1,500
workers (U.S. International Trade Commission, 1997, p. 1).

Most natural gemstone producers in the United States are
small businesses that are widely dispersed and operate
independently.  The small producers probably have an average
of less than three employees, including those who only work
part-time.  The number of gemstone mines operating from year
to year fluctuates because the inherent uncertainty associated
with the discovery and marketing of gem-quality minerals
makes it difficult to obtain financing for developing and
sustaining economically viable deposits (U.S. International
Trade Commission, 1997, p. 23).

The total value of natural gemstones produced in the United
States during 1999 was estimated to be at least $16.1 million
(table 3).  This production value was 12.6% greater than the
preceding year.  This increase was primarily because of the

discovery of an emerald deposit of significant value in North
Carolina (Jewelers’ Circular Keystone, 1999a) and because of
increased foreign markets for U.S. shell material as the demand
from Southeast Asia cultured pearl producers increased
(Jewellery News Asia, 2000).

The estimate of 1999 U.S. gemstone production was based on
a survey of more than 200 domestic gemstone producers
conducted by the U.S. Geological Survey (USGS).  The survey
provided a foundation for projecting the scope and level of
domestic gemstone production during the year.  However, the
USGS survey did not represent all gemstone activity in the
United States, including thousands of professional and amateur
collectors.  Consequently, the USGS supplemented its survey
with estimates of domestic gemstone production from related
published data, contacts with gem dealers and collectors, and
information garnered at gem and mineral shows.

Natural gem materials indigenous to the United States are
collected, produced, and/or marketed in every State.  During
1999, all 50 States produced at least $1,000 worth of gem
materials.  Six States accounted for more than 81% of the total
value, as reported by survey respondents.  These States, in order
of declining value of production, were Tennessee, North
Carolina, Arizona, California, Utah, and Oregon.  Some States
were known for the production of a single gem material—
Tennessee for freshwater pearls and Arkansas for quartz. 
Other States produced a variety of gemstones.  For example,
Arizona gemstone deposits include agate, amethyst, azurite,
chrysocolla, fire agate, garnet, jade, malachite, obsidian, onyx,
peridot, petrified wood, opal, smithsonite, and turquoise.  A
wide variety of gemstones also were found in California, Idaho,
Montana, and North Carolina.  More than 3,000 carats of high-
quality emeralds have been recovered since they were
discovered in North Carolina in late 1998 (Jewelers’ Circular
Keystone, 1999a).

The only operation on a significant diamond-bearing area
known in the United States is in Crater of Diamonds Park near
Murfreesboro, AR, where a dig-for-fee operation for tourists is
maintained by the State.  An Arkansas law prohibiting
commercial diamond mining in the park was debated in the
State legislature during 1998 and was enacted early in 1999
(Diamond Registry Bulletin, 1999c).

In addition to natural gemstones, synthetic gems and
gemstone simulants are produced in the United States. 
Synthetic gemstones have the same optical, physical, and
chemical properties as the natural materials that they appear to
be.  Simulants have an appearance similar to that of a natural
gem material, but they have different optical, physical, and
chemical properties.  Synthetic gemstones produced in the
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United States include alexandrite, emerald, moissanite, ruby,
sapphire, turquoise, and zirconia.  Simulants of coral, lapis
lazuli, malachite, and turquoise also are manufactured.  In
addition, certain colors of synthetic sapphire and spinel, used to
represent other gemstones, are classified as simulants.

Synthetic gem production in the United States exceeded $47
million during 1999; simulant gemstone output was even
greater—estimated to be well over $100 million.  Five firms in
four States, representing virtually all the U.S. synthetic gem
industry, reported production to the USGS in 1999.  In
descending order of production value, the States with reported
synthetic output were North Carolina, California, New York,
and Arizona.  Some of the producers are attempting to produce
synthetic gem-quality diamond (Tom Chatham, Chatham
Created Gems, oral commun., 1999).

In 1999, a North Carolina firm entered its second year
marketing moissanite, a gem-quality silicon carbide that it
produces.  Moissanite is an excellent diamond simulant, but it
is being marketed for its other gem qualities as well.

Consumption

Although the United States accounts for less than 1% of total
global gem production, it is the world’s leading gemstone
market.  On the basis of indicators, such as trade data and
income growth rates, U.S. gemstone markets—bolstered by
strong demand among consumers with increasing personal
wealth and growing discretionary income—apparently
accounted for at least 35% of world gem demand in 1999.  The
U.S. market for unset gem diamonds during the year was
estimated to have exceeded $9 billion, the largest in the world.
Domestic markets for natural, unset nondiamond gemstones
totaled more than $720 million.

In addition to jewelry, gemstones are used for collections,
exhibits, and decorative art objects.  According to a poll
conducted by a U.S. jewelry retailers association in the mid-
1990’s, about two-thirds of domestic consumers who were
surveyed preferred diamond as their favorite gemstone; most
others chose, in descending order, emeralds, sapphires, and
rubies (ICA Gazette, 1996).

Prices

Gemstone prices are governed by many factors and
qualitative characteristics, including beauty, clarity, defects,
demand, and rarity.  Diamond pricing in particular is complex;
values can vary significantly depending on time, place, and the
subjective evaluations of buyers and sellers.  There are more
than 14,000 categories used to assess rough diamond and more
than 100,000 different combinations of cut, carat, clarity, and
color values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally influenced by market
supply-and-demand considerations, and diamond prices are
supported by producer controls on the quantity and quality of
supply.  Values and prices of gemstones produced and/or sold
in the United States are shown in tables 3 through 5.  In
addition, customs values for diamonds and other gemstones
imported and exported/reexported are shown in tables 6

through 10.
De Beers Consolidated Mines Limited in South Africa is a

significant force affecting gem diamond prices worldwide
because it mines about one-half the diamonds produced each
year and controls about 70% of global raw diamond supply
through its Central Selling Organization (CSO), which has
marketing agreements with other producers.  Estimates based
on the reported output of major diamond mines in 1999
indicate that the average value of all diamond produced during
the year was about $65 per carat; by country, the average value
per carat ranged from about $15 in Australia to more than $257
in Namibia (Rombouts, Luc, May 12, 2000, Diamond mining
and exploration overview—1999, accessed May 30, 2000, at
http://www.terraconsult.be/overview.htm).

Foreign Trade

Several export and import measures demonstrate the
significance of the United States in world gemstone trade. 
During 1999, total U.S. gemstones trade with all countries and
territories exceeded $14.3 billion; diamonds accounted for 91%
of the total.  In 1999, U.S. exports/reexports of diamond were
shipped to 67 countries/territories, and imports of all gemstones
were received from 123 countries/territories (tables 6-10).

During 1999, U.S. trade in cut diamonds reached
unprecedented levels; the country continued to be the world’s
leading diamond importer and set export records as well. 
Record high imports were attributed to a strong U.S. economy
that boosted domestic demand for diamond jewelry among
consumers with increasing personal wealth and more
discretionary income.

The United States is a significant international diamond
transit center as well as the world’s largest gem diamond
market.  The large volume of reexports (table 6) shipped to
other centers reveals the significance that the United States has
in the world’s diamond supply network.

Synthetic gemstones trade continued to increase for the
United States in 1999.  Imports of synthetic gems (particularly
from Brazil, China, and Switzerland) reportedly increased
during the year.  Prices of certain synthetic gem imports, such
as amethyst, were very competitive (Mike Romanella,
Commercial Mineral Company, oral commun., 1999).  The
marketing of synthetic imports as natural gemstones and the
mixing of synthetic materials with natural stones in imported
parcels have become problems for some domestic producers.

During late 1999, the Asia-Pacific Economic Cooperation
(APEC) countries (of which the United States is a member),
presented the World Trade Organization (WTO) with an
“Accelerated Trade Liberalization” proposal that would create a
level playing field for world trade of goods, including
gemstones.  The APEC proposal, if enacted, would create a
single global tariff rate of 5% and eliminate non-tariff barriers. 
WTO support for the proposed policy is expected and the new
policy should be in effect by 2002 (AJM, 1999).

World Review

The gemstone industry worldwide has two distinctly different
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sectors:  (1) diamond mining and marketing, and (2) the
production and sale of colored gemstones.  Most diamond
supplies are controlled by a few major mining companies;
prices are supported by managing the quantity and quality of
the gems relative to demand, a function performed by De Beers
through its CSO.  Unlike diamonds, colored gemstones are
primarily produced at relatively small, low-cost operations with
few dominant producers; prices are influenced by consumer
demand in addition to supply availability.

In 1999, world diamond production totaled at least 112
million carats with an estimated value of more than $7 billion
(table 11).  Most production was concentrated in a few
regions—Africa (Angola, Botswana, Congo [Kinshasa],
Namibia, and South Africa), Asia (northeastern Siberia and
Yakutia in Russia), Australia, North America (Northwest
Territories in Canada), and South America (Brazil and
Venezuela).  In 1999, Botswana was the world’s leading
diamond producer in terms of output value and quantity
(Diamond Registry Bulletin, 2000a).

Record sales of rough diamond by the CSO in 1999 reached
$5.24 billion, 57% higher than the 1998 total of $3.3 billion. 
The sales record reflected the improvement in major retail
markets—continuing strength in the U.S. market, increased
polished diamond imports into Japan, some recovery of the
market in Southeast Asian countries, and steady growth in the
European market (Diamond Registry Bulletin, 1999a). 
Diamond jewelry sales in the United States grew by 12% in
1999—the largest jump of the 1990’s and the eighth
consecutive year sales have risen (Jewelers’ Circular Keystone,
2000b).

Additional events in 1999 significant to diamond mining and
marketing worldwide include the following:

! Canada’s first commercial diamond mine, the Ekati Mine,
completed its first full year of production. The Ekati Mine
is in the Northwest Territories and is a joint venture
between BHP Diamonds Inc. (BHP) and Dia Met Minerals
Ltd.  It produced 2.5 million carats valued at $422 million.
Ekati diamonds are sold by the BHP sales office in
Antwerp (65%) and by the CSO (35%) (Rombouts, Luc,
May 12, 2000, Diamond mining and exploration
overview—1999, accessed May 30, 2000, at http://www.
terraconsult.be/overview.htm).

! The Diavik Project, which will be Canada’s second
commercial diamond mine (also located in the Northwest
Territories), had some delays in development because of
slow permitting.  Diavik is a joint venture between Rio
Tinto Plc. (60%) and Aber Resources Ltd. (40%), and it is
expected to come on-stream in 2003.  The capital cost will
be about $900 million, but the mine is expected to produce
6 to 8 million carats per year worth about $60 per carat.

! A large part of the artisanal production in Angola comes
from deposits controlled by the National Union for the
Total Independence of Angola (UNITA).  UNITA used the
revenue of their diamond sales to finance their civil war
effort.  The United Nations declared a ban on trade with
UNITA.  Diamonds were used to finance warfare also in
Congo (Kinshasa) and Sierra Leone.  These “conflict

diamonds” have become a public relations nightmare for
reputable producers elsewhere in the world.

! De Beers decreased its diamond inventory by 18% to
$3.957 billion, compared with $4.8 billion in 1998.  The
company’s long-term goal is a one-half reduction
(Diamond Registry Bulletin, 2000b).

! The Gemesis Corp. in Sarasota, FL, announced that it has
developed technology sufficient to produce consistent
quality and quantities of synthetic diamonds and plans to
start selling them in 2000.  The stones will range mostly
from 1.5 to 2 carats (Jewelers’ Circular Keystone, 1999b).

! E-commerce in diamonds and gemstone jewelry grew
during 1999, but a 100% jump in Internet jewelry website
sales still adds up to less than 5% of the total market. 
E-commerce is still a small, but growing part of the overall
retail market (Diamond Registry Bulletin, 1999d).  It was
reported also that some diamond sightholders sold over the
Internet to consumers (Diamond Registry Bulletin, 1999e).

Worldwide production of natural gemstones other than
diamond was estimated to have exceeded $2 billion per year in
the late 1990’s.  Most nondiamond gemstone mines are small,
low-cost, and widely dispersed operations in remote regions of
developing nations.  Foreign countries with major gemstone
deposits other than diamond are Afghanistan (beryl, ruby, and
tourmaline); Australia (beryl, opal, and sapphire); Brazil
(agate, amethyst, beryl, ruby, sapphire, topaz, and tourmaline);
Burma (beryl, jade, ruby, sapphire, and topaz); Colombia
(beryl, emerald, and sapphire); Kenya (beryl, garnet, and
sapphire); Madagascar (beryl, rose quartz, sapphire, and
tourmaline); Mexico (agate, opal, and topaz); Sri Lanka (beryl,
ruby, sapphire, and topaz); Tanzania (garnet, ruby, sapphire,
tanzanite, and tourmaline); and Zambia (amethyst and beryl). 
In addition, pearls are cultured throughout the South Pacific
and in other equatorial waters; Australia, China, French
Polynesia, and Japan are key producers.

Colored gemstone producers continued their recovery from
the weakened markets created by the Asian economic crisis of
1997-98.  Mining and sales reportedly were disrupted in many
nations, particularly in southeast Asia.  Prices of high-quality
colored gemstones, however, did not decline dramatically
(Cavey, 1998).

Additional noteworthy events in the colored gemstone
industry during 1999 included the following:

! Like diamonds, the introduction and proliferation of new
synthetic gem-quality materials and simulants—as well as
treatment processes to enhance gemstone attributes
artificially—continued to raise issues and controversies
regarding standards for disclosure to consumers.

! During 1999, cultured pearl sales continued to rise, even
though the Japanese pearl industry was still suffering from
high mortality of pearl-producing oysters.   To compensate
for the shortage of Japanese akoyas, manufacturers
promoted Chinese freshwater pearls, abalone pearls, and
other new varieties and colors of pearls.  Approximately
15% of all 1999 cultured pearl sales were freshwater
Chinese pearls (Jewelers’ Circular Keystone, 1999c;
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Jewelers’ Circular Keystone, 2000a).

Outlook

It appears that the year 2000 will be another good year for
the U.S. economy, which is good for the diamond and gemstone
industry as a whole.  Because gemstone markets are concerned
with luxury merchandise, they must rely on the growth of
personal wealth and discretionary income levels among
consumers who make choices among nonessential goods in the
marketplace.  Other important factors that will drive market
demand include consumer confidence and interest rates.  Long-
term economic forecasts predict continued growth of
discretionary income throughout the world, and anticipate even
higher growth rates in developing countries, such as China and
other Asian nations, which bodes well for producers of precious
gems.

The recovery of diamond and nondiamond gem markets in
the Far East and Japan is progressing slowly, and this trend is
expected to continue for the next few years.  De Beers sales are
expected to reach new records in 2000, as evidenced by the
tripling of first-half earnings over those of 1999 (Mallet,
Victor, August 16, 2000, De Beers triples earnings, accessed
August 17, 2000, at http://news.ft.com/ft/gx.cgi/ftc?pagename=
View&c=Article&cid=FT37MGHRYBC&live=true&useoverrid
etemplate=IXLZHNNP94C). 

After a century of the diamond industry’s reliance on De
Beers, the CSO will be dismantled.  In its place will be the
Diamond Trading Company (DTC), which will strive to be the
“supplier of choice” by supplying “value added” services like
marketing advice.  The DTC will “encourage the development
of a competitive and growth-oriented 21st century industry”
(Diamond Registry Bulletin, 2000c).  Independent producers,
such as Argyle Diamond Mines in Australia and new mines in
Canada, will continue to bring a greater measure of competition
to global markets.  More competition presumably will bring
more supplies and lower prices.

Demand for gemstones other than diamond will depend on
how successfully jewelers promote their alternatives.  As the
jewelry industry consolidates toward fewer, larger companies
and turns more to mass merchandizing, smaller dealers will
need to focus on niche markets and target specific demographic
groups to remain competitive.  Numerous synthetics, simulants,
and treated gems will enter the marketplace and necessitate
more transparent trade industry standards to maintain customer
confidence.  A Florida firm will start selling synthetic
diamonds ranging from 1.5 to 2 carats in 2000 (Jewelers’
Circular Keystone, 1999b).

Greater volumes of diamonds, gemstones, and jewelry will be
sold through the continued growth of telemarketing programs
and e-commerce, but established retailers won’t be hurt for
many years (Diamond Registry Bulletin, 1999b).
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, soft.
  medium   plastics

Benitoite Barium titanium Blue, purple, pink, Small to High 6.0-6.5 3.64-3.68 Double 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.
  silicate   colorless   medium   blue diamond, blue

  tourmaline
Beryl:
    Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80     do. 1.58 Synthetic spinel, blue Double refraction, refractive index.

  silicate   high   topaz
    Bixbite     do.     do. Small Very high 7.5-8.0 2.63-2.80     do. 1.58 Pressed plastics, Refractive index.

  tourmaline
    Emerald     do. Green Medium     do. 7.5 2.63-2.80     do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

  tourmaline, peridot,   index.
  green garnet doublets

    Emerald, synthetic     do.     do. Small High 7.5-8.0 2.63-2.80     do. 1.58 Genuine emerald Flaws, brilliant, fluorescence in 
  ultraviolet light.

    Golden (heliodor)     do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80     do. 1.58 Citrine, topaz, glass, Weak-colored.
  medium   doublets

    Goshenite     do.     do.     do. Low 7.5-8.0 2.63-2.80     do. 1.58 Quartz, glass, white Refractive index.
  sapphire, white topaz

    Morganite     do. Pink to rose     do.     do. 7.5-8.0 2.63-2.80     do. 1.58 Kunzite, tourmaline,     Do.
  pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, blue,     do.     do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

  green, or brown (strong)   alabaster gypsum
    Mexican onyx     do.     do.     do.     do. 3.0 2.72     do. 1.60     do. Banded, translucent.
Chrysoberyl:
    Alexandrite Beryllium aluminate Green by day, red by Small High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, inclusions in synthetic 

  artificial light (Former   sapphire.
U.S.S.R.)
Medium
(Sri Lanka)

    Cats-eye     do. Greenish to brownish Small to     do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Gravity and translucence.
  large

    Chrysolite     do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84     do. 1.75 Tourmaline, peridot Refractive index, silky.
  brown

Coral Calcium carbonate Orange, red, white, black, Branching, Low 3.5-4.0 2.6-2.7     do. 1.49-1.66 False coral Dull translucent.
  or green   medium

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Corundum:
    Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 Double 1.78 Synthetics, including Inclusions, fluorescence.

  spinel
    Sapphire     do. Blue Medium High 9.0 3.95-4.10     do. 1.78     do. Inclusions, double refraction, 

  dichroism.
    Sapphire, fancy     do. Yellow, pink, white, Medium to Medium 9.0 3.95-4.10     do. 1.78 Synthetics, glass and Inclusions, double refraction, 

  orange, green, or violet   large   doublets   refractive index.
    Sapphire and ruby,     do. Red, pink, violet, blue, or     do. High to low 9.0 3.95-4.10     do. 1.78 Star quartz, synthetic Shows asterism, color side view.
      stars   gray   stars
    Sapphire or ruby,     do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10     do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
      synthetic   carats
Diamond Carbon White, blue-white, yellow, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, titania, cubic High index, dispersion, hardness,

  brown, green, pink, blue   zirconia   luster.
Feldspar:
    Amazonite Alkali aluminum Green Large Low 6.0-6.5 2.56 XX 1.52 Jade Cleavage, sheen, vitreous to pearly,

  silicate   opaque, grid.
    Labradorite     do. Gray with blue and     do.     do. 6.0-6.5 2.56 XX 1.56     do.     Do.

  bronze sheen color play
    Moonstone     do. Colorless or yellow     do.     do. 6.0-6.5 2.77 XX 1.52-1.54 Glass Pale sheen, opalescent.
Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.

  green, ruby red, or   medium strained   glass
  orange

Jade:
    Jadeite     do. Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Cryptocry- 1.65-1.68 Onyx, bowenite, Luster, spectrum, translucent, to

  white, or mauve   high   stalline   vesuvianite,   opaque.
  grossularite

    Nephrite Complex hydrous     do.     do.     do. 6.0-6.5 2.96-3.10     do. 1.61-1.63     do.     Do.
  silicate

Opal Hydrous silica Colors flash in white gray,     do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Play of color.
  black, red, or yellow   triplets

Pearl Calcium carbonate White, pink, or black Small     do. 2.5-4.0 2.6-2.85 XX XX Cultured and imitation Luster, structure, X-ray.
Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline chrysoberyl Strong double refraction, low 

  silicate (strong)   dichroism.
See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Quartz:
    Agate Silica Any color Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline, irregularly 

  onyx   banded, dendritic inclusions.
    Amethyst     do. Purple     do. Medium 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  transparent.
    Cairngorm     do. Smoky     do. Low 7.0 2.65-2.66     do. 1.55     do.     Do.
    Citrine     do. Yellow     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Crystal, rock     do. Colorless     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Jasper     do. Uniform or spotted red,     do.     do. 7.0 2.58-2.66 XX XX     do. Opaque, vitreous.

  yellow, or green
    Onyx     do. Many colors     do.     do. 7.0 2.58-2.64 XX XX     do. Uniformly banded.
    Rose     do. Pink, rose red     do.     do. 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  translucent.
Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,

  aluminum oxide   medium   inclusions.
Spinel, synthetic     do.     do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved

  carats   topaz, alexandrite   striae, bubbles.
Spodumene:
    Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20     do. 1.66 Synthetic spinel Refractive index.

  silicate
    Kunzite     do. Pink to lilac     do.     do. 6.5-7.0 3.13-3.20     do. 1.66 Amethyst, morganite     Do.
Tanzanite Complex silicate Blue Small High 6.0-7.0 3.30     do. 1.69 Sapphire, synthetics Strong trichroism.
Topaz     do. White, blue, green Medium Low to 8.0 3.4-3.6     do. 1.62 Beryl, quartz Refractive index.

  medium
Tourmaline     do. All, including mixed     do.     do. 7.0-7.5 2.98-3.20     do. 1.63 Peridot, beryl, Double refraction, refractive index.

  corundum, glass
Turquoise Copper aluminum Blue to green Large Low 6.0 2.60-2.83     do. 1.63 Glass, plastics Difficult if matrix not present,

  phosphate   matrix usually limonitic.

Zircon Zirconium silicate White, blue, or brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
  yellow, or green   medium   medium (strong)   topaz, aquamarine   wear on facet edges.

XX Not applicable.
1/ Small, up to 5 carats; medium, 5 to 50 carats; large, more than 50 carats.
2/ Low, up to $25 per carat; medium, up to $200 per carat; high, more than $200 per carat.  



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone methods Company/producer production

Alexandrite Flux Creative Crystals 1970's
    Do. Melt pulling J.O. Crystal 1990's
    Do.     do. Kyocera 1980's
    Do. Zone melt Seiko 1980's
Cubic zirconia Skull melt Various producers 1970's
Emerald Flux Chatham 1930's
    Do.     do. Gilson 1960's
    Do.     do. Kyocera 1970's
    Do.     do. Seiko 1980's
    Do.     do. Lennix 1980's
    Do.     do. Russia 1980's
    Do. Hydrothermal Lechleitner 1960's
    Do.     do. Regency 1980's
    Do.     do. Biron 1980's
    Do.     do. Russia 1980's
Ruby Flux Chatham 1950's
    Do.     do. Kashan 1960's
    Do.     do. J.O. Crystal 1980's
    Do.     do. Douras 1990's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera 1970's
    Do. Verneuil Various producers 1900's
Sapphire Flux Chatham 1970's
    Do. Zone melt Seiko 1980's
    Do. Melt pulling Kyocera 1980's
    Do. Verneuil Various producers 1900's
Star ruby     do. Linde 1940's
    Do. Melt pulling Kyocera 1980's
    Do.     do. Nakazumi 1980's
Star sapphire Verneuil Linde 1940's

TABLE 3    
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE 1/   

(Thousand dollars)   

Gem materials 1998 1999
Agate 128 96
Beryl 1,060 3,360 e/
Coral (all types) 76 54
Diamond (2/) (2/)
Garnet 66 90
Gem feldspar 378 187
Geode/nodules 46 69
Opal 769 147
Quartz 768 674
Sapphire/ruby 369 117
Shell 1,150 2,600
Topaz 8 8
Tourmaline 49          W
Turquoise 837 860
Other 8,610 7,820
    Total 14,300 16,100
e/ Estimated.  W Withheld to avoid disclosing company proprietary data.
1/ Data are rounded to no more than three significant digits; may not add
to totals shown.
2/ Included with "Other."  



TABLE 4           
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 1/          

Representative prices
Carat Description, Clarity 2/ January June December
weight color 3/ (GIA terms) 1999 4/ 1999 5/ 1999 6/

0.25 G VS1 $1,500 $1,500 $1,500
.25 G VS2 1,380 1,380 1,380
.25 G SI1 1,130 1,130 1,130
.25 H VS1 1,400 1,400 1,400
.25 H VS2 1,250 1,250 1,250
.25 H SI1 1,050 1,050 1,050
.50 G VS1 3,400 3,400 3,400
.50 G VS2 3,000 3,000 3,000
.50 G SI1 2,500 2,500 2,500
.50 H VS1 3,000 3,000 3,000
.50 H VS2 2,700 2,700 2,700
.50 H SI1 2,400 2,400 2,400
.75 G VS1 3,800 3,800 3,800
.75 G VS2 3,600 3,600 3,600
.75 G SI1 3,300 3,300 3,300
.75 H VS1 3,650 3,650 3,650
.75 H VS2 3,450 3,450 3,450
.75 H SI1 3,100 3,100 3,100

1.00 G VS1 5,700 5,700 5,700
1.00 G VS2 5,300 5,300 5,300
1.00 G SI1 4,800 4,800 4,800
1.00 H VS1 5,200 5,200 5,200
1.00 H VS2 4,900 4,900 4,900
1.00 H SI1 4,500 4,500 4,500

1/ Data are rounded to no more than three significant digits.
2/ Clarity: IF, no blemishes; VVS1, very, very slightly included; VS1, very slightly included; VS2, very
slightly included, but not visible; SI1, slightly included.
3/ Gemological Institute of America (GIA) color grades: D, colorless; E, rare white; G - H - I , traces of color.
4/ Jewelers' Circular Keystone, v. 170,  no. 2, February 1999,  p. 44.
5/ Jewelers' Circular Keystone, v. 170,  no. 7, July 1999,  p. 38.
6/ Jewelers' Circular Keystone, v. 171,  no. 1, January 2000,  p. 48.

TABLE 5   
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES  

Price range per carat
January December

Gemstone 1999 1/ 1999 2/
Amethyst $7-$16 $7-$14
Aquamarine 75-190 75-200
Emerald  900-2,000 1,000-2,400
Ruby 1,800-2,800 1,800-2,800
Sapphire  800-1,800  650-1,850
Tanzanite 180-300 250-350
1/ Jewelers' Circular Keystone, v. 170, no. 2, February 1999, p. 44.
These figures represent a sampling of net prices that wholesale colored
stone dealers in various U.S. cities charged their cash customers during
the month for fine-quality stones.
2/ Jewelers' Circular Keystone, v. 171, no. 1, January 2000, p. 48.
Amethyst and aquamarine prices are from The Guide, Fall/Winter 1999-
2000, p. 12 and p. 72.  These figures represent a sampling of net prices
that wholesale colored stone dealers in various U.S. cities charged their
their cash customers during the month for fine-quality stones.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL DIAMOND),

BY COUNTRY 1/

1998 1999
Quantity Value 2/ Quantity Value 2/

Country (carats) (millions) (carats) (millions)
Exports:
    Belgium 14,800 $6 9,260 $10
    Canada 67,100 25 81,700 30
    France 180 10 16,700 10
    Hong Kong 22,300 5 29,600 34
    India 29,000 2 56,200 13
    Israel 2,770 7 14,600 28
    Japan 7,750 17 5,460 22
    Singapore 409 (3/) 11,400 5
    Switzerland 5,480 28 42,000 79
    Thailand 200 (3/) 102 1
    United Arab Emirates -- -- 1,360 3
    United Kingdom 6,590 6 20,200 21
    Other 52,500 15 199,000 47
        Total 209,000 123 487,000 303
Reexports:
    Belgium 852,000 676 980,000 669
    Canada 81,300 39 97,400 41
    France 16,600 27 40,800 40
    Hong Kong 567,000 272 822,000 308
    India 401,000 42 902,000 134
    Israel 846,000 960 1,120,000 1,020
    Japan 76,800 58 109,000 62
    Singapore 14,600 27 43,100 27
    Switzerland 56,000 164 184,000 265
    Thailand 137,000 22 177,000 22
    United Arab Emirates 22,700 12 25,300 10
    United Kingdom 79,100 97 111,000 97
    Other 52,800 39 346,000 75
        Total 3,200,000 2,430 4,950,000 2,770
        Grand total 3,410,000 2,560 5,440,000 3,080
-- Zero.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  U.S. Census Bureau.



TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1998 1999
Quantity Value 2/ Quantity Value 2/

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural: 3/
    Australia 13,000 (4/) 945 $1
    Belgium 306,000 $111 118,000 121
    Brazil 8,990 1 11,600 5
    Congo (Brazzaville) 1,820 2 25,500 2
    Congo (Kinshasa) 5/ 66,300 72 53,200 74
    Ghana 59,900 61 110,000 102
    Guinea 16,800 11 10,100 16
    India 5,320 (4/) 18,600 (4/)
    Israel 30,500 34 38,000 25
    Russia 112,000 (4/) 3,080,000 4
    Sierra Leone 7,450 10 4,420 6
    South Africa 109,000 61 40,500 73
    Switzerland 1,030 3 2,520 18
    United Kingdom 609,000 206 663,000 229
    Venezuela 13,800 2 3,290 1
    Other 79,600 14 88,900 56
        Total 1,440,000 588 4,270,000 734
Cut but unset, not more than 0.5 carat:
    Belgium 1,110,000 261 771,000 208
    Brazil 14,100 2 3,720 2
    Canada 676 (4/) 1,260 1
    Germany 11,400 4 6,290 1
    Hong Kong 378,000 61 289,000 47
    India 9,820,000 1,560 12,400,000 1,900
    Israel 1,010,000 521 1,080,000 608
    Japan 7,190 2 12,100 3
    South Africa 8,600 5 3,280 3
    Switzerland 7,330 2 36,400 10
    Thailand 70,400 10 103,000 14
    United Kingdom 1,150 1 1,650 1
    Other 73,200 24 245,000 42
        Total 12,500,000 2,450 14,900,000 2,840
Cut but unset, more than 0.5 carat:
    Belgium 1,050,000 1,490 1,030,000 1,630
    Botswana 1,690 1 -- -- 
    Canada 880 3 1,780 6
    France 1,780 16 2,530 6
    Hong Kong 92,200 105 81,000 117
    India 556,000 306 664,000 383
    Israel 2,040,000 2,990 2,290,000 3,650
    Japan 3,920 8 1,910 7
    Russia 20,000 57 29,000 44
    Singapore 3,860 15 2,210 7
    South Africa 21,200 92 24,800 67
    Switzerland 24,900 239 35,100 254
    Thailand 10,700 14 16,700 18
    United Kingdom 5,670 77 20,800 75
    Other 25,400 39 34,100 55
        Total 3,860,000 5,440 4,230,000 6,320
-- Zero.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.
5/ Formerly Zaire.

Source:  U.S. Census Bureau.



TABLE 8      
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,      

BY KIND AND COUNTRY 1/      

1998 1999
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Emerald:
    Belgium 20,700 $2 14,000 $2
    Brazil 499,000 5 601,000 6
    Canada 5,750 1 803 (3/)
    China 5,120 (3/) 955 (3/)
    Colombia 1,500,000 68 601,000 59
    France 588 (3/) 7,040 1
    Germany 33,500 4 25,800 3
    Hong Kong 350,000 10 252,000 10
    India 2,730,000 50 2,860,000 35
    Israel 243,000 24 272,000 26
    Japan 399 (3/) 8,370 (3/)
    South Africa 7,790 (3/) 183 (3/)
    Switzerland 67,800 21 34,300 27
    Taiwan 377 (3/) 3,760 (3/)
    Thailand 434,000 6 201,000 4
    United Kingdom 3,090 1 52,800 3
    Other 31,100 4 102,000 6
        Total 5,930,000 195 5,040,000 183
Ruby:
    Belgium 2,610 (3/) 6,120 1
    Brazil 4,520 (3/) 7,350 (3/)
    Burma 1,090 7 4,290 14
    Canada 24 (3/) 373 (3/)
    China 3,080 (3/) 3,260 (3/)
    Colombia 4,300 (3/) 2,140 (3/)
    France 2,440 1 1,790 (3/)
    Germany 15,700 1 54,400 7
    Hong Kong 287,000 15 270,000 6
    India 970,000 10 1,320,000 4
    Israel 21,400 1 24,000 3
    Japan 3,730 (3/) 3,160 (3/)
    Switzerland 66,300 29 46,200 20
    Thailand 2,370,000 47 2,250,000 48
    United Kingdom 8,440 4 29,300 3
    Other 50,800 3 59,800 2
        Total 3,810,000 119 4,080,000 110
Sapphire:
    Australia 37,000 (3/) 8,540 (3/)
    Belgium 29,000 1 12,500 2
    Brazil 5,770 (3/) 6,920 (3/)
    Burma 824 1 1,830 2
    Canada 283 (3/) 44 (3/)
    China 6,700 (3/) 15,200 (3/)
    Colombia 2,400 (3/) 2,110 (3/)
    France 250 (3/) 815 (3/)
    Germany 59,900 2 143,000 3
    Hong Kong 244,000 6 301,000 9
    India 757,000 4 862,000 3
    Israel 96,300 2 100,000 6
    Japan 3,550 (3/) 16,300 (3/)
    Singapore 2,270 (3/) 285 (3/)
    Sri Lanka (Ceylon) 346,000 17 480,000 19
    Switzerland 137,000 16 38,600 15
    Tanzania 7,030 (3/) 822 (3/)
    Thailand 4,900,000 66 5,080,000 64
See footnotes at end of table.



TABLE 8--Continued      
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,      

BY KIND AND COUNTRY 1/      

1998 1999
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Sapphire-Continued:
    United Kingdom 23,400 $5 14,100 $4
    Other 16,800 3 81,700 2
        Total 6,670,000 123 7,160,000 129
Other:
    Rough, uncut:
        Australia NA 3 NA 4
        Brazil NA 19 NA 26
        China NA 1 NA 1
        Colombia NA 1 NA 2
        Fiji NA 2 NA 2
        Hong Kong NA 1 NA 1
        India NA 2 NA 1
        Kenya NA (3/) NA (3/)
        Nigeria NA (3/) NA (3/)
        Pakistan NA 1 NA (3/)
        Philippines NA 1 NA 1
        Russia NA (3/) NA (3/)
        South Africa NA 1 NA 1
        Switzerland NA (3/) NA (3/)
        Taiwan NA (3/) NA (3/)
        Tanzania NA 1 NA (3/)
        Thailand NA 1 NA 7
        United Kingdom NA 1 NA (3/)
        Zambia NA 1 NA 2
        Other NA 9 NA 11
            Total NA 45 NA 57
    Cut, set and unset:
        Australia NA 8 NA 8
        Brazil NA 10 NA 10
        Canada NA 1 NA 1
        China NA 8 NA 11
        French Polynesia NA 7 NA 5
        Germany NA 9 NA 14
        Hong Kong NA 35 NA 44
        India NA 37 NA 66
        Israel NA 4 NA 6
        Japan NA 14 NA 16
        Kenya NA 1 NA 2
        Sri Lanka (Ceylon) NA 4 NA 3
        Switzerland NA 2 NA 2
        Taiwan NA 2 NA 3
        Tanzania NA 5 NA 8
        Thailand NA 24 NA 30
        United Kingdom NA 3 NA 6
        Other NA 4 NA 7
            Total NA 178 NA 243
NA Not available.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  U.S. Census Bureau.



TABLE 9       
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION      

GEMSTONES, BY COUNTRY 1/      

(Thousand dollars) 2/      

Country 1998 1999
Synthetic, cut but unset:
    Australia 187 488
    Austria 6,770 7,180
    Brazil 205 2,110
    China 11,300 13,300
    France 720 500
    Germany 10,800 10,500
    Hong Kong 2,240 2,110
    India 1,640 971
    Italy 32 104
    Japan 25 6
    Korea, Republic of 1,990 2,720
    Spain 47 39
    Sri Lanka (Ceylon) 444 89
    Switzerland 3,670 4,260
    Taiwan 926 828
    Thailand 4,280 4,490
    Other 560 331
        Total 45,900 50,100
Imitation: 3/
    Austria 37,100 50,800
    China 1,320 1,180
    Czech Republic 7,880 11,700
    Germany 1,880 1,710
    Japan 765 495
    Spain 212 36
    Taiwan 284 336
    Other 908 1,090
        Total 50,400 67,300
1/ Data are rounded to no more than three significant digits; may not add to 
totals shown.
2/ Customs value.
3/ Includes pearls.

Source:  U.S. Census Bureau.



TABLE 10      
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/      

(Thousand carats and thousand dollars)      

1998 1999
Stones Quantity Value 2/ Quantity Value 2/

Diamonds:
    Rough or uncut 1,440 588,000 4,270 734,000
    Cut but unset 16,400 7,900,000 19,200 9,160,000
Emeralds, cut but unset 5,930 195,000 5,040 183,000
Coral and similar materials, unworked NA 7,640 NA 7,090
Rubies and sapphires, cut but unset 10,500 242,000 11,200 239,000
Pearls:
    Natural NA 1,090 NA 2,120
    Cultured NA 36,900 NA 44,800
    Imitation NA 1,530 NA 1,420
Other precious and semiprecious stones:
    Rough, uncut 883,000 31,100 1,330,000 43,500
    Cut, set and unset NA 140,000 NA 196,000
    Other NA 6,330 NA 6,110
    Synthetic:
        Cut but unset 275,000 45,900 287,000 50,100
        Other NA 7,770 NA 7,370
    Imitation gemstone 3/ NA 48,800 NA 65,900
        Total XX 9,250,000 XX 10,700,000
NA Not available.  XX Not applicable.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.

Source:  U.S. Census Bureau.



TABLE 11    
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/ 

(Thousand carats)    

Country 1995 1996 1997 1998 1999
Gemstones: 3/
    Angola 2,600 2,250 1,110 2,400 1,080  
    Australia 18,300 18,897 4/ 18,100 18,400 13,403 4/
    Botswana 11,500 12,400 15,100  14,800 r/ 15,000
    Brazil 676 4/ 200  300 300 300
    Canada -- -- -- 300 r/ 2,000 p/
    Central African Republic 400 350 400 330 400
    China 230 230 230 230 230
    Congo (Kinshasa) 5/ 4,000 3,600 3,000 r/ 3,300 r/ 3,500
    Cote d' Ivoire 53 202 207  210 r/  210
    Ghana 126 142 664  649 r/ 649
    Guinea 274 165 165  300 r/  300
    Liberia 60 60 80 r/ 150 r/  600
    Namibia 1,382 4/ 1,402 r/ 4/ 1,345 r/ 1,394 r/ 1,995
    Russia 10,500 10,500  10,500  11,500 r/ 11,500
    Sierra Leone 113  162 4/ 300 r/  200 r/  225
    South Africa 5,070 4,400 r/ 4,500 r/  4,300 r/ 4,000
    Venezuela 125 99 158  100 100
    Zimbabwe 114 300  321  10 r/ --
    Other 119 165 123 r/ 106 r/ 107
        Total 55,700  55,500 r/ 56,600  58,900 r/ 55,600
Industrial:     
    Angola 300 250 124 364 120
    Australia 22,400 23,096 4/ 22,100 22,500 16,381 4/
    Botswana 5,300 5,000  5,000 5,000 5,000
    Brazil 600 600 600 600 600
    Central African Republic 130 120 100 200 150
    China 900 900 900 900 920
    Congo (Kinshasa) 5/ 13,000 17,000 17,600 r/ 18,900 r/ 14,500
    Cote d' Ivoire 22 100 100 100 100
    Ghana 505 573 166  160 160
    Guinea 91 40 40 100 r/ 100
    Liberia 90 90 120 r/ 150 r/ 400
    Namibia -- -- 71 73 105
    Russia 10,500 10,500 10,500  11,500 r/ 11,500
    Sierra Leone 101  108  100 r/ 50 r/ 75
    South Africa 5,880 5,550 r/ 5,540 r/ 6,460 r/ 6,000
    Venezuela 66 73 90  150 150
    Zimbabwe 90 137  100 19 r/ --
    Other 101 120 105  97 r/ 68
        Total 60,100  64,300 r/ 63,400 r/ 67,300 r/ 56,300
        Grand total 116,000  120,000  120,000 r/ 126,000 r/ 112,000
p/ Preliminary.  r/ Revised.  -- Zero.
1/ World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2/ Table includes data available through May 26, 2000. 
3/ Includes near- and cheap-gem qualities.
4/ Reported figure.
5/ Formerly Zaire.
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Gemstones in the 20th Century

In 1900, U.S. production of gemstones was valued at about

$233,000.  The top five gemstone types, in descending order

of production value, were turquoise, sapphire, rhodolite

(garnet), aquamarine, and quartz crystal; these accounted for

about 85% of total domestic production.  Turquoise was

produced primarily in Nevada and New Mexico.  Sapphire

production was in Montana, rhodolite and beryl production

occurred in North Carolina, and quartz crystal production was

in California and Montana.  In 1900, the United States also

imported diamond and other gemstones valued at about $13.6

million.  Nearly $4 million worth of these imports were rough

South African diamonds that were all cut in the United States. 

Opals from Australia that were cut in the United States were

also a significant portion of these imports. 

In 2000, domestic gemstone production was estimated to be

$74.3 million, of which an estimated $57.1 million was

synthetic gemstone and $17.2 million was natural gemstone. 

The top seven natural gemstone types, in descending order of

production value, were shell, beryl, agate, turquoise, quartz,

coral, and gem feldspars; these accounted for about 47% of

the total natural gemstone production.  Output of natural

gemstones was primarily from Tennessee, Arizona, California,

Nevada, and Utah, in decreasing order.  Reported output of

synthetic gemstones was from five firms in North Carolina,

New York, Florida, California, and Arizona, in decreasing

order of production.  There was notable production of

freshwater pearl in Tennessee, turquoise in Arizona, and beryl

in North Carolina and Utah.  In 2000, the United States also

imported diamond and other gemstones valued at about $12.9

billion.   Of these imports, 79% was from Israel, India, and

Belgium, in descending order of gemstone import value. 

Diamond imports accounted for 93% of the total value of

gemstone imports, and slightly more than 10.4% by weight of

those diamonds was cut in the United States.

GEMSTONES

By Donald W. Olson

Domestic survey data and tables were prepared by Christine K. Pisut, statistical assistant, and the world production table

was prepared by Regina R. Coleman, international data coordinator.

Humans have been intrigued by gems since prehistoric times. 

They have been valued as treasured objects throughout history

by all societies in all parts of the world.  The first stones known

to have been used for making jewelry include amber, amethyst,

coral, diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl,

rock crystal, ruby, serpentine, and turquoise.  These stones

served as status symbols for the wealthy.  Today, gems are not

worn to demonstrate wealth as much as they are for pleasure or

in appreciation of their beauty (Schumann, 1998, p. 8).  In this

report, the terms “gem” and “gemstone” mean any mineral or

organic material (such as amber, pearl, and petrified wood)

used for personal adornment, display, or object of art because it

possesses beauty, rarity, and durability.  Of the 2,700 mineral

species, only about 100 possess all these attributes.  Silicates

compose the largest group of gemstones; oxides and quartz

compose the second largest (table 1).  A further subcategory of

gemstones is “colored gemstone,” which in this report

designates all nondiamond gemstones, including amber, coral,

and shell.  In addition, synthetic gemstones, cultured pearls,

and gemstone simulants are discussed but are treated separately

from natural gemstones (table 2).  Current information on

industrial-grade diamond can be found in the U.S. Geological

Survey minerals yearbook chapter on industrial diamond.

Production

Commercial mining of gemstones has never been extensive

in the United States.  More than 60 varieties of gemstones have

been produced commercially from domestic mines, but most of

the deposits have been relatively small compared with other

mining operations.  In many instances, contemporary gemstone

mining in the United States is conducted by hobbyists,

collectors, and gem clubs rather than business organizations.

The commercial gemstone industry in the United States

consists of several distinct sectors:  (1) individuals and

companies that mine gemstones or harvest shell and pearl, (2)

firms that manufacture synthetic gemstones, and (3) individuals

and companies that cut natural and synthetic gemstones.  The

domestic gemstone industry is focused on the production of

colored gemstones and on the cutting of large diamonds. 

Industry employment is estimated to range from 1,000 to 1,500

workers (U.S. International Trade Commission, 1997, p. 1).

Most natural gemstone producers in the United States are

small businesses that are widely dispersed and operate

independently.  The small producers probably have an average

of less than three employees, including those who only work

part time.  The number of gemstone mines operating from year

to year fluctuates, because the inherent uncertainty associated

with the discovery and marketing of gem-quality minerals

makes it difficult to obtain financing for developing and

sustaining economically viable deposits (U.S. International

Trade Commission, 1997, p. 23).

The total value of natural gemstones produced in the United

States during 2000 was estimated to be at least $17.2 million

(table 3).  The production value was 6.9% greater than the

preceding year.  The production growth was mostly because the
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2000 shell harvest was 42% larger than in 1999 and foreign

markets for U.S. shell material grew as the demand from

Southeast Asia cultured pearl producers increased (Jewellery

News Asia, 2000b). 

The estimate of 2000 U.S. gemstone production was based

on a survey of more than 200 domestic gemstone producers

conducted by the U.S. Geological Survey (USGS).  The survey

provided a foundation for projecting the scope and level of

domestic gemstone production during the year.  However, the

USGS survey did not represent all gemstone activity in the

United States, which includes thousands of professional and

amateur collectors.  Consequently, the USGS supplemented its

survey with estimates of domestic gemstone production from

related published data, contacts with gemstone dealers and

collectors, and information garnered at gem and mineral shows.

Natural gemstone materials indigenous to the United States

are collected, produced, and/or marketed in every State. 

During 2000, all 50 States produced at least $1,000 worth of

gemstone materials.  Five States accounted for about than 75%

of the total value, as reported by survey respondents.  These

States, in order of declining value of production, were

Tennessee, Arizona, California, Nevada, and Utah.  Some

States were known for the production of a single gemstone

material, Tennessee for freshwater pearls and Arkansas for

quartz, for example.  Other States produced a variety of

gemstones, like Arizona, whose gemstone deposits included

agate, amethyst, azurite, chrysocolla, fire agate, garnet, jade,

malachite, obsidian, onyx, peridot, petrified wood, opal,

smithsonite, and turquoise.  A wide variety of gemstones also

were found in California, Idaho, Montana, and North Carolina.  

There were only two operations on significant known

diamond-bearing areas in the United States during 2000.  The

first is the Kelsey Lake Diamond Mine, which straddles the

Colorado-Wyoming State line.  Kelsey Lake is now the only

commercial producing diamond mine in the United States.  It is

operated by Great Western Diamond Company, a wholly-

owned subsidiary of McKenzie Bay International Ltd.,  who

purchased the property from Redaurum Limited in April 2000

(McKenzie Bay International Ltd., May 1, 2000, Kelsey Lake

Diamond Mine released from bankruptcy proceedings Yes

International to perform investor relations, accessed November

20, 2000, at URL http://www.mckenziebay.com/news/archive/

000501.htm).  Diamonds are present in three of the nine known

kimberlite pipes on the Kelsey Lake property.  The remaining

six kimberlites have yet to be fully explored and tested for their

diamond potential.  Of diamonds recovered, 50% to 65% were

clear gem quality, and almost a third were one carat or larger in

size.  The identified resources are at least 17 million tons (Mt)

grading at an average of 4 carats per hundred tons (J. Taylor,

April 11, 2000, McKenzie Bay International Ltd., accessed July

16, 2001, at URL http://www.mckensiebay.com/reports/

jt000411.htm).  Kelsey Lake was reopened and began

production again in September 2000, after installing new

equipment in the main processing and recovery plant. 

Maximum diamond recovery rates are expected in 2001

(McKenzie Bay International Ltd., September 6, 2000,

Diamond production begins at Kelsey Lake Diamond Mine,

accessed November 20, 2000, at URL

http://www.mckenziebay.com/news/archive/000906.htm).  The

second operation was in Crater of Diamonds State Park near

Murfreesboro in Pike County, AR, where a dig-for-fee

operation for tourists and rockhounds is maintained by the State. 

Crater of Diamonds is the only diamond mine in the world that

is open to the public.  The diamonds occur in a lamproite

breccia tuff associated with an extinct volcanic pipe and in the

soil developed from the lamproite breccia tuff.  Since the

diamond-bearing pipe and the adjoining area became a State

park in 1972, over 21,000 diamonds have been recovered. 

Recent exploration demonstrated that there are some 78.5 Mt of

diamond-bearing rock in this diamond deposit (Howard, 1999,

p. 62).  An Arkansas law, enacted early in 1999, prohibits

commercial diamond mining in the park (Diamond Registry

Bulletin, 1999).

In addition to natural gemstones, synthetic gemstones and

gemstone simulants are produced in the United States. 

Synthetic gemstones have the same optical, physical, and

chemical properties as the natural materials that they appear to

be.  Simulants have an appearance similar to that of a natural

gemstone material, but they have different optical, physical, and

chemical properties.  Synthetic gemstones produced in the

United States include alexandrite, diamond, emerald,

moissanite, ruby, sapphire, turquoise, and zirconia.  Simulants

of coral, lapis lazuli, malachite, and turquoise also are

manufactured.  In addition, certain colors of synthetic sapphire

and spinel, used to represent other gemstones, are classified as

simulants.

Synthetic gemstone production in the United States exceeded

$57 million during 2000; simulant gemstone output was even

greater and was estimated to be more than $100 million.  Five

firms in five States, representing virtually all the U.S. synthetic

gemstone industry, reported production to the USGS.  The

States with reported synthetic gemstone production were

Arizona, California, Florida, New York, and North Carolina. 

At least one U.S. company has developed technology to

produce consistent quality and quantities of synthetic diamond

and has reported production during 2000.  The synthetic

diamond stones weight ranged from 1.5 to 2 carats.

In 2000, a North Carolina firm entered its third year of

marketing moissanite, a gem-quality synthetic silicon carbide

that it produces.  Moissanite is also an excellent diamond

simulant, but it is being marketed for its own gem qualities.

Consumption

Although the United States accounts for less than 1% of total

global gemstone production, it is the world’s leading gemstone

market.  On the basis of indicators, such as trade data and

income growth rates, U.S. gemstone markets—bolstered by

strong demand among consumers with more personal wealth

and more discretionary income—apparently accounted for at

least 35% of world gemstone demand in 2000.  The U.S. market

for unset gem-quality diamonds during the year was estimated

to have exceeded $9 billion, the largest in the world.  Domestic

markets for natural, unset nondiamond gemstones totaled about

$770 million.

According to a poll conducted by a U.S. jewelry retailers

association in the mid-1990s, about two-thirds of domestic

consumers who were surveyed preferred diamond as their
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favorite gemstone (ICA Gazette, 1996).  In 2000, the top-

selling colored gemstones, in descending order, were blue

sapphire, ruby, emerald, amethyst, tanzanite, tourmaline,

garnet, fancy sapphire, pearl, and blue topaz (Prost, 2001).  In

addition to jewelry, gemstones are used for collections,

exhibits, and decorative art objects.

Prices

Gemstone prices are governed by many factors and

qualitative characteristics, including beauty, clarity, defects,

demand, and rarity.  Diamond pricing, in particular, is complex;

values can vary significantly depending on time, place, and the

subjective evaluations of buyers and sellers.  There are more

than 14,000 categories used to assess rough diamond and more

than 100,000 different combinations of carat, clarity, color, and

cut values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally influenced by market

supply and demand considerations, and diamond prices are

supported by producer controls on the quantity and quality of

supply.  Values and prices of gemstones produced and/or sold

in the United States are listed in tables 3 through 5.  In

addition, customs values for diamonds and other gemstones

imported, exported, or reexported are listed in tables 6 through

10.

De Beers Consolidated Mines Ltd. in South Africa is a

significant force affecting gem diamond prices worldwide

because it mines about one-half of the diamonds produced each

year and sorts and values about two-thirds (by value) of the

world’s annual supply of rough diamonds through its Diamond

Trading Company (DTC), which has marketing agreements

with other producers.  Estimates based on the reported output

of major diamond mines in 2000 indicate that the average value

of all diamond produced during the year was about $71 per

carat; by country, the average value per carat ranged from

about $14 in Australia to more than $276 in Namibia (Luc

Rombouts, Terraconsult bvba, May 2, 2001, Diamond annual

review—2000, accessed June 19, 2001, at URL

http://www.terraconsult.be/overview.htm).

Foreign Trade

During 2000, total U.S. gemstone trade with all countries and

territories exceeded $17.4 billion; diamonds accounted for

about 92% of the total.  In 2000, U.S. exports and reexports of

diamond were shipped to 72 countries and territories, and

imports of all gemstones were received from 112 countries and

territories (tables 6-10).

During 2000, U.S. trade in cut diamonds reached

unprecedented levels; the country continued to be the world’s

leading diamond importer and set export records as well. 

Record high imports were attributed to a relatively strong U.S.

economy that boosted domestic demand for diamond jewelry

among consumers with more personal wealth and discretionary

income.

The United States is a significant international diamond

transit center, as well as the world’s largest gem diamond

market.  The large volume of reexports (table 6) shipped to

other centers reveals the significance that the United States has

in the world’s diamond supply network.

Synthetic gemstone trade continued to increase for the United

States in 2000.  Imports of synthetic gems increased slightly

during the year.  Synthetic gemstone imports from Austria,

China, Germany, Switzerland, and Thailand made up about

80% of the total domestic imports of synthetic gemstones during

the year.  Prices of certain synthetic gemstone imports, such as

amethyst, were very competitive.  The marketing of synthetic

imports and enhanced gemstones as natural gemstones and the

mixing of synthetic materials with natural stones in imported

parcels continued to be problems for some domestic producers

in 2000.  Another problem during the year was that some

simulants were being marketed as synthetic gemstones.

World Review

The gemstone industry worldwide has two distinct sectors: 

(1) diamond mining and marketing, and (2) the production and

sale of colored gemstones.  Most diamond supplies are

controlled by a few major mining companies; prices are

supported by managing the quantity and quality of the

gemstones relative to demand, a function performed by De

Beers through DTC.  Unlike diamonds, colored gemstones are

primarily produced at relatively small, low-cost operations with

few dominant producers; prices are influenced by consumer

demand in addition to supply availability.

In 2000, world diamond production totaled at least 118

million carats with an estimated value of more than $7.86

billion (table 11).  Most production was concentrated in a few

regions—Africa [Angola, Botswana, Congo (Kinshasa),

Namibia, and South Africa], Asia (northeastern Siberia and

Yakutia in Russia), Australia, North America (Northwest

Territories in Canada), and South America (Brazil and

Venezuela).  In 2000, Botswana was the world’s leading

diamond producer in terms of output value and quantity (Luc

Rombouts, Terraconsult bvba, May 2, 2001, Diamond annual

review—2000, accessed June 19, 2001, at URL 

http://www.terraconsult.be/overview.htm).

Global diamond sales hit a record high of $25.8 billion,

nearly 9% higher than 1999, according to figures released by

the Diamond High Council (CNN.com, January 30, 2001,

Diamond sales enjoy record year, accessed February 2, 2001, at

http://www.cnn.com/2001/WORLD/europe/01/30/

belgium.diamonds/index.html).  Record sales of rough diamond

by DTC in 2000 reached $5.67 billion, 8.2% higher than the

1999 total of $5.24 billion.  The sales record was primarily the

result of very strong sales in the first half of the year.  Sales in

the second half of the year actually dropped by 23% compared

with the second half of 1999 (The Diamond Registry, January

2001, U.S. market drives De Beers to record sales increase in

2000, accessed April 25, 2001, at URL

http://www.diamondregistry.com/News/sales_record.htm). 

Retail diamond jewelry sales in the United States grew by 6% in

2000, the ninth consecutive year sales have risen (Diamond

Registry Bulletin, 2001a).

Additional events significant to diamond mining and

marketing worldwide in 2000 include the following:

!  The Ekati Mine, Canada’s first commercial diamond mine,

completed its second full year of production. The Ekati Mine,
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located in the Northwest Territories, was a joint venture

between BHP Diamonds Inc. (BHP) and Dia Met Minerals

Ltd., but in June 2001, BHP purchased Dia Met Minerals

Ltd. (BHP Diamonds Inc., 2001).  Ekati has estimated

reserves of 60.3 Mt of ore in kimberlite pipes, containing

54.3 million carats of diamonds, and the mine life is

projected to be 25 years.  In 2000, Ekati produced 2.63

million carats valued at $454 million, which reflected a

record sales price of $172.52 per carat.  Ekati diamonds are

sold by the BHP sales office in Antwerp (65%) and by DTC

(35%) (Luc Rombouts, Terraconsult bvba, May 2, 2001,

Diamond annual review—2000, accessed June 19, 2001, at

URL http://www.terraconsult.be/overview.htm).

!  The Diavik diamonds project is located in the Northwest

Territories.  Diavik has estimated reserves of 25.6 Mt of ore

in kimberlite pipes, containing 102 million carats of

diamonds, and the mine life is projected to be 20 years. 

Diavik received the required permits and regulatory approval

in 2000 and began site infrastructure development and

project construction.  Diavik is an unincorporated joint

venture between Diavik Diamond Mines Inc. (60%) and

Aber Diamond Mines Ltd. (40%), and it is expected to

commence diamond production in the first half of 2003.  The

mine is expected to produce about 102 million carats of

diamond at a rate of 6 million carats per year worth about

$63 per carat (Diavik Diamond Mines Inc., 2000, p. 10-12).

!  “Conflict diamonds” continued to partially finance warfare

in Angola, Congo (Kinshasa), and Sierra Leone.  In 2000,

these “conflict diamonds” were discussed in the United

Nations (U.N.), the U.S. Congress, the World Diamond

Council, and the news media.  The U.N. adopted a resolution

on the role of diamonds in fueling conflict.  A bill that was

introduced, but not passed, in the 106th U.S. Congress would

have required jewelry retailers to reveal the country of origin

for all diamonds sold in the United States.  In 2001, a revised

version of this bill was reintroduced in the 107th U.S.

Congress.  The revised bill calls for a comprehensive

diamond certification program and says that the United

States can only import rough diamond from countries with

the proper controls to ensure against importation of “conflict

diamonds.”  “Conflict diamonds” were also the subject of

much television and other media coverage in 2000.  Despite

all of this discussion and media attention, surveys indicate

that during 2000, most diamond jewelry consumers did not

ask for the country of origin when making their diamond

buying decisions (Diamond Registry Bulletin, 2000a).  One

survey in 2000 indicated that 93% of consumers who were

surveyed had never heard of “conflict diamonds,” but 76% of

consumers said that they would not purchase diamonds or

diamond jewelry knowing that it came from a country where

social injustice had occurred as a result of its production

(Diamond Registry Bulletin, 2000c).

!  De Beers Canada Mining Inc. acquired the Snap Lake

diamond project from Winspear Diamonds Inc. and Aber

Diamond Corporation in 2000.  Snap Lake is located in the

Northwest Territories and will be De Beers’ first mine

outside of southern Africa and the first underground diamond

mine in Canada.  Snap Lake has estimated reserves of 22.8

Mt of ore in a kimberlite dike, containing 38.8 million carats

of diamonds, and the mine life is projected to be 20 years or

more.  Snap Lake is in its development phase and is

scheduled to begin diamond production in the first half of

2003 (De Beers Canada Mining Inc., 2000, Snap Lake

diamond project fact sheet, accessed June 13, 2001, at URL

http://www.debeerscanada.com/files_new/snap/

infrastruct.html).

!  E-commerce in diamond and gemstone jewelry continued to

grow during 2000.  While more jewelry websites started

operating online, many of the dot-com businesses overspent

on advertizing and went out of business as a result. 

Preholiday season surveys indicated that the vast majority of

1999 online holiday customers also shopped online in 2000,

and they spent more.  The entire sum of online holiday sales,

however, only amounted to about 1.5% of overall retail

jewelry sales in 2000 (Diamond Registry Bulletin, 2000b).

Worldwide production of natural gemstones other than

diamond was estimated to have exceeded $2 billion per year in

the late 1990s.  Most nondiamond gemstone mines are small,

low-cost, and widely dispersed operations in remote regions of

developing nations.  Foreign countries with major gemstone

deposits other than diamond are Afghanistan (beryl, ruby, and

tourmaline); Australia (beryl, opal, and sapphire); Brazil (agate,

amethyst, beryl, ruby, sapphire, topaz, and tourmaline); Burma

(beryl, jade, ruby, sapphire, and topaz); Colombia (beryl,

emerald, and sapphire); Kenya (beryl, garnet, and sapphire);

Madagascar (beryl, rose quartz, sapphire, and tourmaline);

Mexico (agate, opal, and topaz); Sri Lanka (beryl, ruby,

sapphire, and topaz); Tanzania (garnet, ruby, sapphire,

tanzanite, and tourmaline); and Zambia (amethyst and beryl).  In

addition, pearls are cultured throughout the South Pacific and in

other equatorial waters; Australia, China, French Polynesia, and

Japan are key producers.

Colored gemstone producers continued their recovery from

the weakened markets created by the Asian economic crisis of

1997-98.  Mining and sales reportedly were disrupted in many

nations, particularly in Southeast Asia.  Prices of high-quality

colored gemstones, however, did not decline dramatically

(Cavey, 1998).

Additional noteworthy items in the colored gemstone industry

during 2000 included the following:

! Owing to the increased misuse of the terms like “synthetic”

and “laboratory-created” in deceptive advertizing and owing

to the proliferation of treatment processes to enhance

gemstone attributes artificially without disclosure, the Federal

Trade Commission has modified its “Guides for the Jewelry,

Precious Metals, and Pewter Industries.”  The modified

regulations went into effect April 10, 2001.

!  During 2000, the popularity of colorful gemstones, colored

synthetic gemstones, and “fancy” colored diamonds (even

black diamonds) increased, as was evidenced by increased

sales that are expected to continue in 2001 (Jewelers’ Circular

Keystone, 2000; Jewellery News Asia, 2000a, 2000c, 2001).

Outlook

It appears that the 2001 U.S. economy will not be a

continuation of the good times we have enjoyed for the last few

years.  The U.S. diamond industry can take comfort in the fact
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that the value of their inventory is holding much better than the

stock market (Diamond Registry Bulletin, 2001b). 

Historically, diamonds have proven to hold their value despite

wars or depressions in the economy (Schumann, 1998, p. 8).  

Diamond exploration is continuing in Canada, and many new

deposits are being found.  There have been additional

discoveries in both the core and buffer zones of the Ekati lease. 

At least 35 kimberlites have been discovered in north-central

Alberta, 70 large kimberlites have been found in Saskatchewan,

and additional discoveries have been made in Ontario and

Quebec (Luc Rombouts, Terraconsult bvba, May 2, 2001,

Diamond annual review—2000, accessed June 19, 2001, at

URL http://www.terraconsult.be/overview.htm).  When the

Diavik and Snap Lake mines begin production, Canada will be

producing at least 15% to 20% of the total world diamond

production.

Independent producers, such as Argyle Diamond Mines in

Australia and new mines in Canada, will continue to bring a

greater measure of competition to global markets.  More

competition presumably will bring more supplies and lower

prices.

Numerous synthetics, simulants, and treated gemstones will

enter the marketplace and necessitate more transparent trade

industry standards to maintain customer confidence.

More diamonds, gemstones, and jewelry will be sold through

online marketplaces and other forms of e-commerce that

emerge to serve the diamond and gemstone industry.  This will

take place as the industry and its customers become more

comfortable with and learn the best applications of new e-

commerce tools for the gemstone industry (Authority on

Jewelry Manufacturing, 2001).
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, soft.
  medium   plastics

Benitoite Barium titanium Blue, purple, pink, Small to High 6.0-6.5 3.64-3.68 Double 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.
  silicate   colorless   medium   blue diamond, blue

  tourmaline
Beryl:
    Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80     do. 1.58 Synthetic spinel, blue Double refraction, refractive index.

  silicate   high   topaz
    Bixbite     do.     do. Small Very high 7.5-8.0 2.63-2.80     do. 1.58 Pressed plastics, Refractive index.

  tourmaline
    Emerald     do. Green Medium     do. 7.5 2.63-2.80     do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

  tourmaline, peridot,   index.
  green garnet doublets

    Emerald, synthetic     do.     do. Small High 7.5-8.0 2.63-2.80     do. 1.58 Genuine emerald Flaws, brilliant, fluorescence in 
  ultraviolet light.

    Golden (heliodor)     do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80     do. 1.58 Citrine, topaz, glass, Weak-colored.
  medium   doublets

    Goshenite     do.     do.     do. Low 7.5-8.0 2.63-2.80     do. 1.58 Quartz, glass, white Refractive index.
  sapphire, white topaz

    Morganite     do. Pink to rose     do.     do. 7.5-8.0 2.63-2.80     do. 1.58 Kunzite, tourmaline,     Do.
  pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, blue,     do.     do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

  green, or brown (strong)   alabaster gypsum
    Mexican onyx     do.     do.     do.     do. 3.0 2.72     do. 1.60     do. Banded, translucent.
Chrysoberyl:
    Alexandrite Beryllium aluminate Green by day, red by Small High 8.5 3.50-3.84 Double 1.75 Synthetic Dichroism, inclusions in synthetic 

  artificial light (former   sapphire.
U.S.S.R.)
Medium
(Sri Lanka)

    Cats-eye     do. Greenish to brownish Small to     do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Gravity and translucence.
  large

    Chrysolite     do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84     do. 1.75 Tourmaline, peridot Refractive index, silky.
  brown

Coral Calcium carbonate Orange, red, white, black, Branching, Low 3.5-4.0 2.6-2.7     do. 1.49-1.66 False coral Dull translucent.
  or green   medium

Corundum:
    Ruby Aluminum oxide Rose to deep purplish Small Very high 9.0 3.95-4.10     do. 1.78 Synthetics, including Inclusions, fluorescence.

   red   spinel
    Sapphire     do. Blue Medium High 9.0 3.95-4.10     do. 1.78     do. Inclusions, double refraction, 

  dichroism.
    Sapphire, fancy     do. Yellow, pink, white, Medium to Medium 9.0 3.95-4.10     do. 1.78 Synthetics, glass and Inclusions, double refraction, 

  orange, green, or violet   large   doublets   refractive index.
    Sapphire and ruby,     do. Red, pink, violet, blue,     do. High to low 9.0 3.95-4.10     do. 1.78 Star quartz, synthetic Shows asterism, color side view.
      stars   or gray   stars
See footnotes at end of table.



TABLE 1—Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Corundum:
    Sapphire or ruby, Aluminum oxide Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10 Double 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
      synthetic   carats
Diamond Carbon White, blue-white, yellow, Any Very high 10.0 3.516-3.525 Single 2.42 Zircon, titania, cubic High index, dispersion, hardness,

  brown, green, pink, blue   zirconia   luster.
Feldspar:
    Amazonite Alkali aluminum Green Large Low 6.0-6.5 2.56 XX 1.52 Jade Cleavage, sheen, vitreous to pearly,

  silicate   opaque, grid.
    Labradorite     do. Gray with blue and     do.     do. 6.0-6.5 2.56 XX 1.56     do.     Do.

  bronze sheen color play
    Moonstone     do. Colorless or yellow     do.     do. 6.0-6.5 2.77 XX 1.52-1.54 Glass Pale sheen, opalescent.
Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.

  green, ruby red, or   medium strained   glass
  orange

Jade:
    Jadeite     do. Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Onyx, bowenite, Luster, spectrum, translucent, to

  white, or mauve   high crystalline   vesuvianite,   opaque.
  grossularite

    Nephrite Complex hydrous     do.     do.     do. 6.0-6.5 2.96-3.10     do. 1.61-1.63     do.     Do.
  silicate

Opal Hydrous silica Colors flash in white gray,     do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Play of color.
  black, red, or yellow   triplets

Pearl Calcium carbonate White, pink, or black Small     do. 2.5-4.0 2.6-2.85 XX XX Cultured and imitation Luster, structure, x ray.
Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline Strong double refraction, low 

  silicate (strong)    chrysoberyl   dichroism.
Quartz:
    Agate Silica Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Cryptocrystalline, irregularly 

  Mexican onyx   banded, dendritic inclusions.
    Amethyst     do. Purple     do. Medium 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  transparent.
    Cairngorm     do. Smoky orange or yellow     do. Low 7.0 2.65-2.66     do. 1.55     do.     Do.
    Citrine     do. Yellow     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Crystal, rock     do. Colorless     do.     do. 7.0 2.65-2.66     do. 1.55     do.     Do.
    Jasper     do. Any, striped, spotted, or     do.     do. 7.0 2.58-2.66 XX XX     do. Opaque, vitreous.

sometimes uniform
    Onyx     do. Many colors     do.     do. 7.0 2.58-2.64 XX XX     do. Uniformly banded.
    Rose     do. Pink, rose red     do.     do. 7.0 2.65-2.66 Double 1.55     do. Refractive index, double refraction,

  translucent.
Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,

  aluminum oxide   medium   inclusions.
Spinel, synthetic     do.     do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, Weak double refraction, curved

  carats     beryl, topaz,   striae, bubbles.
    alexandrite

Spodumene:
    Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20     do. 1.66 Synthetic spinel Refractive index.

  silicate
    Kunzite     do. Pink to lilac     do.     do. 6.5-7.0 3.13-3.20     do. 1.66 Amethyst, morganite     Do.
See footnotes at end of table.



TABLE 1—Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characters

Tanzanite Complex silicate Blue Small High 6.0-7.0 3.30 Double 1.69 Sapphire, synthetics Strong trichroism.
Topaz     do. White, blue, green Medium Low to 8.0 3.4-3.6     do. 1.62 Beryl, quartz Refractive index.

  medium
Tourmaline     do. Any, including mixed     do.     do. 7.0-7.5 2.98-3.20     do. 1.63 Peridot, beryl, Double refraction, refractive index.

  corundum, glass
Turquoise Copper aluminum Blue to green Large Low 6.0 2.60-2.83     do. 1.63 Glass, plastics Difficult if matrix not present,

  phosphate   matrix usually limonitic.

Zircon Zirconium silicate White, blue, or brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
  yellow, or green   medium   medium (strong)   topaz, aquamarine   wear on facet edges.

XX Not applicable.
1/ Small:  up to 5 carats; medium:  5 to 50 carats; large:  more than 50 carats.
2/ Low:  up to $25 per carat; medium:  up to $200 per carat; high:  more than $200 per carat.



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Company/ Date of first
Gemstone methods producer production

Alexandrite Flux Creative Crystals 1970s
    Do. Melt pulling J.O. Crystal 1990s
    Do.     do. Kyocera 1980s
    Do. Zone melt Seiko 1980s
Cubic zirconia Skull melt Various producers 1970s
Emerald Flux Chatham 1930s
    Do.     do. Gilson 1960s
    Do.     do. Kyocera 1970s
    Do.     do. Seiko 1980s
    Do.     do. Lennix 1980s
    Do.     do. Russia 1980s
    Do. Hydrothermal Lechleitner 1960s
    Do.     do. Regency 1980s
    Do.     do. Biron 1980s
    Do.     do. Russia 1980s
Ruby Flux Chatham 1950s
    Do.     do. Kashan 1960s
    Do.     do. J.O. Crystal 1980s
    Do.     do. Douras 1990s
    Do. Zone melt Seiko 1980s
    Do. Melt pulling Kyocera 1970s
    Do. Verneuil Various producers 1900s
Sapphire Flux Chatham 1970s
    Do. Zone melt Seiko 1980s
    Do. Melt pulling Kyocera 1980s
    Do. Verneuil Various producers 1900s
Star ruby     do. Linde 1940s
    Do. Melt pulling Kyocera 1980s
    Do.     do. Nakazumi 1980s
Star sapphire Verneuil Linde 1940s

TABLE 3 
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE 1/

(Thousand dollars)

Gem materials 1999 2000
Agate 47 r/ (2/)
Beryl 3,360 e/ (2/)
Coral (all types) 54 (2/)
Diamond (3/) (3/)
Garnet 90 78
Gem feldspar 187 314
Geode/nodules 69 59
Jasper 49 30
Opal 147 219
Quartz 674 416
Sapphire/ruby 117 65
Shell 2,600 3,270
Topaz 8 8
Tourmaline W 54
Turquoise 860 (2/)
Other 7,820 9,210
    Total 16,100 17,200
e/ Estimated.  r/ Revised.  W Withheld to avoid disclosing
company proprietary data.
1/ Data are rounded to no more than three significant digits;
may not add to totals shown.
2/ Included in "Total."
3/ Included with "Other." 



TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY 1/

Representative prices
Carat Description, Clarity 2/ January June December

weight color 3/ (GIA terms) 2000 4/ 2000 5/ 2000 6/
0.25 G VS1 $1,500 $1,500 $1,500

.25 G VS2 1,380 1,380 1,380

.25 G SI1 1,130 1,130 1,130

.25 H VS1 1,400 1,400 1,400

.25 H VS2 1,250 1,250 1,250

.25 H SI1 1,050 1,050 1,050

.50 G VS1 3,400 3,400 3,400

.50 G VS2 3,000 3,000 3,000

.50 G SI1 2,500 2,500 2,500

.50 H VS1 3,000 3,000 3,000

.50 H VS2 2,700 2,700 2,700

.50 H SI1 2,400 2,400 2,400

.75 G VS1 3,800 3,800 3,800

.75 G VS2 3,600 3,600 3,600

.75 G SI1 3,300 3,300 3,300

.75 H VS1 3,650 3,650 3,650

.75 H VS2 3,450 3,450 3,450

.75 H SI1 3,100 3,100 3,100
1.00 G VS1 5,700 5,800 5,900
1.00 G VS2 5,300 5,400 5,700
1.00 G SI1 4,800 4,900 5,000
1.00 H VS1 5,200 5,300 5,500
1.00 H VS2 4,900 5,000 5,300
1.00 H SI1 4,500 4,600 4,800

1/ Data are rounded to no more than three significant digits.
2/ Gemological Institute of America (GIA) color grades: D—colorless; E—rare white; G, H, I— traces of color
3/ Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very
slightly included, but not visible; SI1—slightly included.
4/ Source:  Jewelers' Circular Keystone, v. 171,  no. 2, February 2000,  p. 58.
5/ Source:  Jewelers' Circular Keystone, v. 171,  no. 7, July 2000,  p. 46.
6/ Source:  Jewelers' Circular Keystone, v. 172,  no. 1, January 2001,  p. 52.

TABLE 5 
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES

Price range per carat
January December

Gemstone 2000 1/ 2000 2/
Amethyst   $7-$14   $7-$14
Aquamarine   75-200   75-250
Emerald 1,000-2,400 1,000-2,400
Ruby 1,800-2,800 1,800-2,800
Sapphire   650-1,800    450-1,450
Tanzanite 250-350  325-400
1/ Source:  Jewelers' Circular Keystone, v. 171, no. 2, February 2000, p. 58.
Amethyst and aquamarine prices are from The Guide, Spring/Summer
2000, p. 12, 72.  These figures represent a sampling of net prices that
wholesale colored stone dealers in various U.S. cities charged their cash
customers during the month for fine-quality stones.
2/ Source:  Jewelers' Circular Keystone, v. 172, no. 1, January 2001, p. 52.
Amethyst, aquamarine, and tanzanite prices are from The Guide, Fall/Winter
2000-2001, p. 12, 72, 104.  These figures represent a sampling of net prices
that wholesale colored stone dealers in various U.S. cities charged their cash
customers during the month for fine-quality stones.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF

INDUSTRIAL DIAMOND), BY COUNTRY 1/

1999 2000
Quantity Value 2/ Quantity Value 2/

Country (carats) (millions) (carats) (millions)
Exports:
    Belgium 9,260 $10 114,000 $248
    Canada 81,700 30 123,000 39
    France 16,700 10 30,300 67
    Hong Kong 29,600 34 111,000 150
    India 56,200 13 109,000 36
    Israel 14,600 28 268,000 354
    Japan 5,460 22 23,100 60
    Singapore 11,400 5 15,000 14
    Switzerland 42,000 79 73,100 143
    Thailand 102 1 13,100 12
    United Arab Emirates 1,360 3 1,540 6
    United Kingdom 20,200 21 74,600 64
    Other 199,000 47 319,000 89
        Total 487,000 303 1,270,000 1,280
Reexports:
    Belgium 980,000 669 3,850,000 666
    Canada 97,400 41 105,000 49
    France 40,800 40 75,100 21
    Hong Kong 822,000 308 3,260,000 396
    India 902,000 134 600,000 79
    Israel 1,120,000 1,020 4,770,000 1,010
    Japan 109,000 62 259,000 34
    Singapore 43,100 27 259,000 32
    Switzerland 184,000 265 477,000 187
    Thailand 177,000 22 247,000 28
    United Arab Emirates 25,300 10 72,100 13
    United Kingdom 111,000 97 455,000 94
    Other 346,000 75 551,000 89
        Total 4,950,000 2,770 15,000,000 2,700
        Grand total 5,440,000 3,080 16,300,000 3,980
1/ Data are rounded to no more than three significant digits; may not add to totals
shown.
2/ Customs value.

Source:  U.S. Census Bureau.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1999 2000
Quantity Value 2/ Quantity Value 2/

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural: 3/
    Australia 945 $1 12 (4/)
    Belgium 118,000 121 431,000 $190
    Brazil 11,600 5 29,500 9
    Congo (Brazzaville) 25,500 2 7,860 15
    Congo (Kinshasa) 53,200 74 2,290 10
    Ghana 110,000 102 699,000 36
    Guinea 10,100 16 4,390 8
    India 18,600 (4/) 276,000 (4/)
    Israel 38,000 25 19,200 20
    Russia 3,080,000 4 4,240 1
    Sierra Leone 4,420 6 668 1
    South Africa 40,500 73 136,000 194
    Switzerland 2,520 18 5,200 23
    United Kingdom 663,000 229 538,000 185
    Venezuela 3,290 1 6,870 2
See footnotes at end of table.



TABLE 7--Continued
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

1999 2000
Quantity Value 2/ Quantity Value 2/

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural--Continued: 3/
    Other 88,900 $56 116,000 $47
        Total 4,270,000 734 2,280,000 741
Cut but unset, not more than 0.5 carat:
    Belgium 771,000 208 769,000 221
    Brazil 3,720 2 13,400 3
    Canada 1,260 1 2,070 1
    Germany 6,290 1 4,590 1
    Hong Kong 289,000 47 466,000 79
    India 12,400,000 1,900 11,600,000 2,050
    Israel 1,080,000 608 1,150,000 693
    Japan 12,100 3 3,950 2
    South Africa 3,280 3 1,480 2
    Switzerland 36,400 10 133,000 9
    Thailand 103,000 14 127,000 18
    United Kingdom 1,650 1 11,700 3
    Other 245,000 42 217,000 42
        Total 14,900,000 2,840 14,500,000 3,120
Cut but unset, more than 0.5 carat:
    Belgium 1,030,000 1,630 1,330,000 2,170
    Botswana -- -- 2 (4/)
    Canada 1,780 6 2,830 9
    France 2,530 6 2,110 16
    Hong Kong 81,000 117 105,000 139
    India 664,000 383 639,000 461
    Israel 2,290,000 3,650 2,740,000 4,630
    Japan 1,910 7 14,800 13
    Russia 29,000 44 45,100 61
    Singapore 2,210 7 4,180 14
    South Africa 24,800 67 34,100 140
    Switzerland 35,100 254 34,200 263
    Thailand 16,700 18 23,800 27
    United Kingdom 20,800 75 22,100 100
    Other 34,100 55 48,500 90
        Total 4,230,000 6,320 5,040,000 8,140
-- Zero.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.

Source:  U.S. Census Bureau.

TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY 1/

1999 2000
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Emerald:
    Belgium 14,000 $2 10,600 $2
    Brazil 601,000 6 6,750,000 8
    Canada 803 (3/) 1,120 1
    China 955 (3/) 1,060 (3/)
    Colombia 601,000 59 11,300,000 66
    France 7,040 1 3,180 1
    Germany 25,800 3 40,700 2
    Hong Kong 252,000 10 240,000 9
    India 2,860,000 35 3,110,000 32
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY 1/

1999 2000
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Emerald--Continued:
    Israel 272,000 $26 181,000 $30
    Japan 8,370 (3/) 48 (3/)
    South Africa 183 (3/) 78 (3/)
    Switzerland 34,300 27 137,000 15
    Taiwan 3,760 (3/) 526 (3/)
    Thailand 201,000 4 258,000 4
    United Kingdom 52,800 3 3,630 1
    Other 102,000 6 76,400 5
        Total 5,040,000 183 22,100,000 176
Ruby:
    Belgium 6,120 1 2,120 1
    Brazil 7,350 (3/) 6,020 (3/)
    Burma 4,290 14 55,900 4
    Canada 373 (3/) 120 (3/)
    China 3,260 (3/) 1,170 (3/)
    Colombia 2,140 (3/) 1,840 (3/)
    France 1,790 (3/) 1,710 (3/)
    Germany 54,400 7 16,300 1
    Hong Kong 270,000 6 253,000 10
    India 1,320,000 4 1,600,000 5
    Israel 24,000 3 37,800 3
    Japan 3,160 (3/) 9,280 (3/)
    Switzerland 46,200 20 32,100 7
    Thailand 2,250,000 48 2,450,000 46
    United Kingdom 29,300 3 5,590 4
    Other 59,800 2 31,200 4
        Total 4,080,000 110 4,500,000 85
Sapphire:
    Australia 8,540 (3/) 7,320 1
    Belgium 12,500 2 3,000 1
    Brazil 6,920 (3/) 6,590 (3/)
    Burma 1,830 2 8,720 2
    Canada 44 (3/) 699 1
    China 15,200 (3/) 30,000 (3/)
    Colombia 2,110 (3/) 43,100 (3/)
    France 815 (3/) 1,740 1
    Germany 143,000 3 53,700 1
    Hong Kong 301,000 9 326,000 11
    India 862,000 3 1,160,000 4
    Israel 100,000 6 63,100 5
    Japan 16,300 (3/) 105,000 1
    Singapore 285 (3/) 147 (3/)
    Sri Lanka 480,000 19 492,000 25
    Switzerland 38,600 15 50,400 17
    Tanzania 822 (3/) 238 (3/)
    Thailand 5,080,000 64 6,000,000 81
    United Kingdom 14,100 4 13,800 3
    Other 81,700 2 28,900 4
        Total 7,160,000 129 8,400,000 156
Other:
    Rough, uncut:
        Australia NA 4 NA 4
        Brazil NA 26 NA 15
        China NA 1 NA 1
        Colombia NA 2 NA 2
        Fiji NA 2 NA 2
        Hong Kong NA 1 NA 1
        India NA 1 NA 1
        Kenya NA (3/) NA (3/)
        Nigeria NA (3/) NA (3/)
        Pakistan NA (3/) NA 1
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY 1/

1999 2000
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Other--Continued:
    Rough, uncut--Continued:
        Philippines NA $1 NA $1
        Russia NA (3/) NA (3/)
        South Africa NA 1 NA 2
        Switzerland NA (3/) NA (3/)
        Taiwan NA (3/) NA (3/)
        Tanzania NA (3/) NA 1
        Thailand NA 7 NA 11
        United Kingdom NA (3/) NA 1
        Zambia NA 2 NA 5
        Other NA 11 NA 9
            Total NA 57 NA 56
    Cut, set and unset:
        Australia NA 8 NA 18
        Brazil NA 10 NA 10
        Canada NA 1 NA 1
        China NA 11 NA 13
        French Polynesia NA 5 NA 5
        Germany NA 14 NA 17
        Hong Kong NA 44 NA 56
        India NA 66 NA 81
        Israel NA 6 NA 11
        Japan NA 16 NA 10
        Kenya NA 2 NA 1
        Sri Lanka NA 3 NA 6
        Switzerland NA 2 NA 3
        Taiwan NA 3 NA 2
        Tanzania NA 8 NA 13
        Thailand NA 30 NA 33
        United Kingdom NA 6 NA 6
        Other NA 7 NA 9
            Total NA 243 NA 294
NA Not available.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  U.S. Census Bureau.

TABLE 9
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, BY COUNTRY 1/

(Thousand dollars) 2/

Country 1999 2000
Synthetic, cut but unset:
    Australia 488 97
    Austria 7,180 6,670
    Brazil 2,110 136
    China 13,300 13,500
    France 500 1,020
    Germany 10,500 10,300
    Hong Kong 2,110 2,990
    India 971 795
    Italy 104 289
    Japan 6 69
    Korea, Republic of 2,720 2,510
See footnotes at end of table.



TABLE 9--Continued
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, BY COUNTRY 1/

(Thousand dollars) 2/

Country 1999 2000
Synthetic, cut but unset--Continued:
    Spain 39 10
    Sri Lanka 89 612
    Switzerland 4,260 6,410
    Taiwan 828 708
    Thailand 4,490 3,820
    Other 331 1,000
        Total 50,100 50,900
Imitation: 3/
    Austria 50,800 59,100
    China 1,180 990
    Czech Republic 11,700 11,200
    Germany 1,710 1,250
    Japan 495 756
    Spain 36 45
    Taiwan 336 274
    Other 1,090 2,580
        Total 67,300 76,200
1/ Data are rounded to no more than three significant digits; may not add
to totals shown.
2/ Customs value.
3/ Includes pearls.

Source:  U.S. Census Bureau.

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/

(Thousand carats and thousand dollars)

1999 2000
Stones Quantity Value 2/ Quantity Value 2/

Diamonds:
    Rough or uncut 4,270 734,000 2,280 741,000
    Cut but unset 19,200 9,160,000 19,500 11,300,000
Emeralds, cut but unset 5,040 183,000 22,100 176,000
Coral and similar materials, unworked NA 7,090 NA 8,920
Rubies and sapphires, cut but unset 11,200 239,000 12,900 241,000
Pearls:
    Natural NA 2,120 NA 960
    Cultured NA 44,800 NA 46,100
    Imitation NA 1,420 NA 2,020
Other precious and semiprecious stones:
    Rough, uncut 1,330,000 43,500 1,070,000 39,400
    Cut, set and unset NA 196,000 NA 247,000
    Other NA 6,110 NA 7,840
    Synthetic:
        Cut but unset 287,000 50,100 329,000 50,900
        Other NA 7,370 NA 6,190
    Imitation gemstone 3/ NA 65,900 NA 74,200
        Total XX 10,700,000 XX 12,900,000
NA Not available.  XX Not applicable.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.

Source:  U.S. Census Bureau.



TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/

 
(Thousand carats)

Country 1996 1997 1998 1999 2000
Gemstones: 3/
    Angola 2,250 1,110 2,400 3,700 r/ 5,400  
    Australia 18,897 4/ 18,100 18,400 13,403 4/ 12,014 4/
    Botswana 12,388 r/ 4/ 15,111 r/ 4/ 14,772 r/ 4/ 16,000 r/ 19,700
    Brazil 200  300 300 300 300
    Canada -- -- 300  2,000  2,000  
    Central African Republic 350 400 330 400 400
    China 230 230 230 230 230
    Congo (Kinshasa) 3,300 r/ 3,300 r/ 5,080 r/ 4,120 r/ 3,500
    Cote d' Ivoire 202 207  210  210 200
    Ghana 142 664  649  518 r/ 178
    Guinea 165 165  300  410 r/ 410
    Liberia 60 80  150  120 r/ 120
    Namibia 1,402 4/ 1,350 r/ 1,390 r/ 1,550 r/ 1,520
    Russia 10,500  11,200 r/ 11,500  11,500 11,600
    Sierra Leone 162 4/ 300  200  450 r/ 450
    South Africa 4,400  4,500  4,300  4,000 4,300
    Venezuela 99 158  80 r/ 59 r/ 60
    Zimbabwe 300  321  10  15 r/ 7
    Other 165 124 r/ 106  207 r/ 258
        Total 55,200 r/ 57,600 r/ 60,800 r/ 59,200 r/ 62,600
Industrial:    
    Angola 250 124  364 400 r/ 600
    Australia 23,096 4/ 22,100  22,500 16,381 4/ 14,684 4/
    Botswana 5,000  5,000 5,000 5,350 r/ 4,950
    Brazil 600 600 600 600 600
    Central African Republic 120 100 200 150 150
    China 900 900 900 920 920
    Congo (Kinshasa)  18,940 r/ 4/ 18,677 r/ 4/ 21,000 r/ 16,000 r/ 14,200
    Cote d' Ivoire 100 100 100 100 100
    Ghana 573 166  160 128 r/ 712
    Guinea 40 40 100  140 r/ 140
    Liberia 90 120  150  80 r/ 80
    Namibia -- 71 73 89 r/ 80
    Russia 10,500 11,200 r/ 11,500  11,500 11,600
    Sierra Leone 108  100  50  150 r/ 150
    South Africa 5,550  5,540  6,460  6,020 r/ 6,480
    Venezuela 73 90  17 r/ 36 r/ 40
    Zimbabwe 137  100 19  30 r/ 13
    Other 120 105  97  141 r/ 143
        Total 66,200 r/ 65,100 r/ 69,300 r/ 58,200 r/ 55,600
        Grand total 121,000 r/ 123,000 r/ 130,000 r/ 117,000 r/ 118,000
r/ Revised.  -- Zero.
1/ World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2/ Table includes data available through May 25, 2001. 
3/ Includes near- and cheap-gem qualities.
4/ Reported figure.
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GEMSTONES
By Donald W. Olson

Domestic survey data and tables were prepared by Christine K. Pisut, statistical assistant, and the world production table
was prepared by Glenn J. Wallace, international data coordinator.

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history
by all societies in all parts of the world.  The first stones known
to have been used for making jewelry include amber, amethyst,
coral, diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl,
rock crystal, ruby, serpentine, and turquoise.  These stones
served as status symbols for the wealthy.  Today, gems are not
worn to demonstrate wealth as much as they are for pleasure or
in appreciation of their beauty (Schumann, 1998, p. 8).  In this
report, the terms “gem” and “gemstone” mean any mineral or
organic material (such as amber, pearl, and petrified wood)
used for personal adornment, display, or object of art because it
possesses beauty, durability, and rarity.  Of more than 4,000
mineral species, only about 100 possess all these attributes and
are considered to be gemstones.  Silicates other than quartz
compose the largest group of gemstones; oxides and quartz
compose the second largest (table 1).  A further subcategory of
gemstones is colored gemstone, which in this report designates
all nondiamond gemstones, including amber, coral, and shell. 
In addition, synthetic gemstones, cultured pearls, and gemstone
simulants are discussed but are treated separately from natural
gemstones (table 2).  Current information on industrial-grade
diamond can be found in the U.S. Geological Survey (USGS)
Minerals Yearbook chapter on industrial diamond.

Production

Commercial mining of gemstones has never been extensive
in the United States.  More than 60 varieties of gemstones have
been produced commercially from domestic mines, but most of
the deposits have been relatively small compared with other
mining operations.  In the United States, much of the current
gemstone mining is conducted by hobbyists, collectors, and
gem clubs rather than business organizations.

The commercial gemstone industry in the United States
consists of (1) individuals and companies that mine gemstones
or harvest shell and pearl, (2) firms that manufacture synthetic
gemstones, and (3) individuals and companies that cut natural
and synthetic gemstones.  The domestic gemstone industry is
focused on the production of colored gemstones and on the
cutting of large diamonds.  Industry employment is estimated to
range from 1,000 to 1,500 workers (U.S. International Trade
Commission, 1997, p. 1).

Most natural gemstone producers in the United States are
small businesses that are widely dispersed and operate
independently.  The small producers probably have an average
of less than three employees, including those who only work
part time.  The number of gemstone mines operating from year
to year fluctuates because the inherent uncertainty associated
with the discovery and marketing of gem-quality minerals 
makes it difficult to obtain financing for developing and

sustaining economically viable deposits (U.S. International
Trade Commission, 1997, p. 23).

The total value of natural gemstones produced in the United
States during 2001 was estimated to be at least $15.1 million
(table 3).  The production value was 12% less than the
preceding year.  The production decrease was mostly because
the 2001 shell harvest was 13% less than in 2000.

The estimate of 2001 U.S. gemstone production was based on
a survey of more than 200 domestic gemstone producers
conducted by the USGS.  The survey provided a foundation for
projecting the scope and level of domestic gemstone production
during the year.  However, the USGS survey did not represent
all gemstone activity in the United States, which includes
thousands of professional and amateur collectors. 
Consequently, the USGS supplemented its survey with
estimates of domestic gemstone production from related
published data, contacts with gemstone dealers and collectors,
and information garnered at gem and mineral shows.

Natural gemstone materials indigenous to the United States
are collected, produced, and/or marketed in every State.  During
2001, all 50 States produced at least $1,000 worth of gemstone
materials.  Six States accounted for nearly 80% of the total
value, as reported by survey respondents.  These States, in order
of declining value of production, were Tennessee, Arizona,
California, Oregon, Utah, and Arkansas.  Some States were
known for the production of a single gemstone material—
Tennessee for freshwater pearls and Arkansas for quartz, for
example.  Other States produced a variety of gemstones, like
Arizona, whose gemstone deposits included agate, amethyst,
azurite, chrysocolla, fire agate, garnet, jade, malachite, obsidian,
onyx, peridot, petrified wood, opal, smithsonite, and turquoise. 
A wide variety of gemstones also are found in California, Idaho,
Montana, and North Carolina.  

There were only two operations in significant known
diamond-bearing areas in the United States during 2001.  The
first, the Kelsey Lake Diamond Mine, is the only U.S.
commercial diamond mine and is near Fort Collins, CO, in
Colorado, close to the Wyoming State line.  The mine is owned
and operated by Great Western Diamond Co. (a subsidiary of
McKenzie Bay International, Ltd., of Canada).  The Kelsey
Lake property includes nine known kimberlite pipes, of which
three have been tested and have shown that diamonds are
present.  The remaining six pipes have yet to be fully explored
and tested for their diamond potential.  Of diamonds recovered,
50% to 65% were clear gem quality, and almost one-third were
one carat or larger in size.  The identified resources are at least
17 million metric tons (Mt) grading an average of 4 carats per
hundred metric tons (Taylor Hard Money Advisers, 2000§1) 

1References that include a section twist (§) are found in the Internet
References Cited section.
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The second operation was in Crater of Diamonds State Park
near Murfreesboro in Pike County, AR, where a dig-for-fee
operation for tourists and rockhounds is maintained by the
State.  Crater of Diamonds is the only diamond mine in the
world that is open to the public.  The diamonds occur in a
lamproite breccia tuff associated with an extinct volcanic pipe
and in the soil developed from the lamproite breccia tuff.  Since
the diamond-bearing pipe and the adjoining area became a
State park in 1972, over 21,000 diamonds have been recovered. 
Recent exploration demonstrated that there is about 78.5 Mt of
diamond-bearing rock in this diamond deposit (Howard, 1999,
p. 62).  An Arkansas law, enacted early in 1999, prohibits
commercial diamond mining in the park (Diamond Registry
Bulletin, 1999).

Studies done by the Wyoming Geological Survey have
shown that Wyoming has the potential for a $1 billion diamond
mining business.  Wyoming has many of the same geologic
conditions as Canada, and there is evidence of hundreds of
kimberlite pipes in the State.  Twenty diamondiferous
kimberlite pipes and one diamondiferous mafic breccia pipe
have been identified in southern Wyoming.  Two of the largest
kimberlite fields, State Line and Iron Mountain, and the largest
lamproite field, Leucite Hills, in the United States are located in
Wyoming.  There has been slight interest in the southern
Wyoming and northern Colorado area by several diamond
mining firms, but the only diamond mine developed in the area
thus far is the Kelsey Lake mine.  Individual diamond gems
worth $89,000 and $300,000 have been found there (Montana
Forum.com, 2002§). 

In addition to natural gemstones, synthetic gemstones and
gemstone simulants are produced in the United States. 
Synthetic gemstones have the same optical, physical, and
chemical properties as the natural materials that they appear to
be.  Simulants have an appearance similar to that of a natural
gemstone material, but they have different optical, physical,
and chemical properties.  Synthetic gemstones produced in the
United States include alexandrite, diamond, emerald,
moissanite, ruby, sapphire, turquoise, and zirconia.  Simulants
of coral, lapis lazuli, malachite, and turquoise also are
manufactured in the United States.  In addition, certain colors
of synthetic sapphire and spinel, used to represent other
gemstones, are classified as simulants.

Synthetic gemstone production in the United States was more
than $24.7 million during 2001; simulant gemstone output was
even greater and was estimated to be more than $100 million. 
Five firms in five States, representing virtually the entire U.S.
synthetic gemstone industry, reported production to the USGS. 
The States with reported synthetic gemstone production were
Arizona, California, Florida, New York, and North Carolina.

At least one U.S. company, Gemesis Corp., produces
consistent quality and quantities of synthetic gem diamond and
reported a second year of production in 2001.  The synthetic
diamonds are produced using technology, equipment, and
expertise developed by a team of scientists from Russia and the
University of Florida.  The weight of the synthetic diamond
stones ranged from 1.5 to 2 carats, and the stones are yellow,
brownish yellow, colorless, and green (Weldon, 1999§).

In 2001, a North Carolina firm entered its fourth year of
marketing moissanite, a gem-quality synthetic silicon carbide it
produces.  Moissanite is also an excellent diamond simulant,
but it is being marketed for its own gem qualities.

Consumption

Although the United States accounts for less than 1% of total
global gemstone production, it is the world’s leading gemstone
market.  U.S. gemstone markets apparently accounted for about
35% of world gemstone demand in 2001.  The U.S. market for
unset gem-quality diamonds during the year was estimated to
have exceeded $10.5 billion, the largest in the world.  Domestic
markets for natural, unset nondiamond gemstones totaled about
$696 million.

A poll conducted by a U.S. jewelry retailers association in the
mid-1990s showed that about two-thirds of domestic consumers
who were surveyed designated diamond as their favorite
gemstone (ICA Gazette, 1996).  In 2001, the top-selling colored
gemstones, in descending order, were blue sapphire, pearl,
tanzanite, ruby, emerald, amethyst, green tourmaline, rhodolite
garnet, fancy sapphire and pink tourmaline (tied), and blue
topaz.  During 2001, there was a shift in the price ranges of
retail gemstone jewelry purchases from the $500 to $2,000 price
range down to purchases in the under $500 price range (Wade,
2002§).  Following terrorist attacks on September 11, consumer
confidence was shaken, but the fourth quarter U.S. retail sales
were up by 4% (by value), and Christmas season retail jewelry
sales showed a 0.6% increase over Christmas 2000 (Diamond
Registry Bulletin, 2002c; Donahue, 2002§).  An unexpected
effect on diamond and jewelry sales of the September 11
terrorist attacks was that purchases of engagement rings shot up
enormously, and that trend continued through the end of 2001
(Diamond Registry Bulletin, 2001e).  Despite the economic
slowdown of the first half of 2001 and the economic effects of
the events of September 11, the overall U.S. diamond jewelry
sales for the year were $26.1 billion, down by only 1% from
those of 2000.  The small size of this drop was due to the
stronger than expected fourth quarter (Diamond Registry
Bulletin, 2002d; Donahue, 2002§).  

In addition to jewelry, gemstones are used for collections,
exhibits, and decorative art objects.

Prices

Gemstone prices are governed by many factors and
qualitative characteristics, including beauty, clarity, defects,
demand, durability, and rarity.  Diamond pricing, in particular,
is complex; values can vary significantly depending on time,
place, and the subjective evaluations of buyers and sellers. 
There are more than 14,000 categories used to assess rough
diamond and more than 100,000 different combinations of carat,
clarity, color, and cut values used to assess polished diamond
(Pearson, 1998).

Colored gemstone prices are generally influenced by market
supply and demand considerations, and diamond prices are
supported by producer controls on the quantity and quality of
supply.  Values and prices of gemstones produced and/or sold in
the United States are listed in tables 3 through 5.  In addition,
customs values for diamonds and other gemstones imported,
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies are a significant force affecting
gem diamond prices worldwide because they mine about one-
half of the diamonds produced each year.  The companies also
sort and valuate about two-thirds (by value) of the world’s
annual supply of rough diamonds through De Beers’ subsidiary
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Diamond Trading Co. (DTC), which has marketing agreements
with other producers.  

Foreign Trade

During 2001, total U.S. gemstone trade with all countries and
territories exceeded $15.5 billion, which was approximately
11% less (by value) than gemstone trade of the previous year. 
Diamonds accounted for about 94% of the 2001 gemstone trade
total.  In 2001, U.S. exports and reexports of diamond were
shipped to 61 countries and territories, and imports of all
gemstones were received from 107 countries and territories
(tables 6-10).

During 2001, U.S. trade in cut diamonds decreased by about
8% compared with the previous year; however, the United
States remained the world’s leading diamond importer.  These
decreases in trade amounts were attributed to the slowdown in
the economy and the economic effects of the September 11
terrorist attacks.

The United States is a significant international diamond
transit center as well as the world’s largest gem diamond
market.  The large volume of reexports shipped to other centers
reveals the significance that the United States has in the
world’s diamond supply network (table 6).

Synthetic gemstone trade also decreased for the United States
in 2001.  Imports of synthetic gems decreased by almost 13%
during the year.  Synthetic gemstone imports from Austria,
China, Germany, Hong Kong, and Switzerland made up almost
83% (by value) of the total domestic imports of synthetic
gemstones during the year.  Prices of certain synthetic
gemstone imports, such as amethyst, were very competitive. 
The marketing of synthetic imports and enhanced gemstones as
natural gemstones and the mixing of synthetic materials with
natural stones in imported parcels continued to be problems for
some domestic producers in 2001.  There were also problems
with some simulants being marketed as synthetic gemstones
during the year.

World Review

The gemstone industry worldwide has two distinct sectors—
(1) diamond mining and marketing and (2) the production and
sale of colored gemstones.  Most diamond supplies are
controlled by a few major mining companies; prices are
supported by managing the quantity and quality of the
gemstones relative to demand, a function performed by De
Beers through DTC.  Unlike diamonds, colored gemstones are
primarily produced at relatively small, low-cost operations with
few dominant producers; prices are influenced by consumer
demand in addition to supply availability.

In 2001, world diamond production totaled about 117 million
carats (table 11).  Most production was concentrated in a few
regions—Africa [Angola, Botswana, Congo (Kinshasa),
Namibia, and South Africa], Asia (northeastern Siberia and
Yakutia in Russia), Australia, North America (Northwest
Territories in Canada), and South America (Brazil and
Venezuela).  In 2001, Botswana was the world’s leading
diamond producer in terms of output value and quantity.

De Beers reported that its sales of rough diamonds for 2001
were $4.45 billion, which was down by 21.5% from $5.7
billion in 2000.  De Beers officials said that global retail
diamond sales decreased by 5% in 2001 from those of the

previous year.  This consumption figure was higher than
initially had been expected following events on September 11
(Weldon and Donahue, 2002§). 

Statistics of the Diamond High Council of Belgium show that
sales in the Antwerp diamond sector suffered a 12% drop in
2001 to $25.8 billion.  Imports of diamonds into Antwerp
decreased by 17% to $6.15 billion, and exports decreased by
18% to $5.72 billion (Diamond Registry Bulletin, 2002a).

Additional events in 2001 significant to diamond mining,
production, and marketing worldwide include the following:
!  The Ekati Diamond Mine, Canada’s first and only operating
commercial diamond mine, completed its third full year of
production.  In 2001, Ekati produced 3.7 million carats of
diamonds from 3.3 Mt of ore mined (Darren R. Dyck, senior
project geoscientist, BHP Billiton Diamonds Inc., written
commun., 2002).  The mine, located in the Northwest
Territories in Canada, was a joint venture between BHP
Diamonds Inc. (BHP) and Dia Met Minerals Ltd.  In June,
BHP’s parent company BHP Ltd., merged with Billiton plc to
create BHP Billiton Ltd., the world’s largest mining company
(BHP Billiton Ltd., 2001a; Diamond Registry Bulletin, 2001b). 
In July, BHP Billiton announced that it had agreed to purchase
Dia Met (BHP Billiton Ltd., 2001b).  Buying out Dia Met gave
BHP Billiton an 80%, controling ownership of the Ekati mine
(Diamond Registry Bulletin, 2001c).  Ekati has estimated
reserves of 60.3 Mt of ore in kimberlite pipes, containing 54.3
million carats of diamonds, and the mine life is projected to be
25 years.  Operating at full capacity, Ekati production is
expected to range from 3.5 to 4.5 million carats per year.  Ekati
diamonds are sold by the BHP Billiton Diamonds Inc. sales
office in Antwerp (65%) and by DTC (35%) (Rombouts,
2001§).  Near the end of 2001, BHP Billiton Diamonds started
producing from the Misery kimberlite pipe (BHP Billiton Ltd.,
2001c).  The Ekati already accounts for 4% of the world market
by weight and 6% by value (Law-West, 2002).  In 2002, BHP
Billiton will begin using underground mining techniques to
recover diamonds from deeper portions of two of the Ekati
kimberlite pipes— Koala and Panda—which were first open pit
mined (Diamond Registry Bulletin, 2002b).
!  The Diavik Diamonds Project also is located in the
Northwest Territories.  Diavik has estimated reserves of 25.6 Mt
of ore in kimberlite pipes, containing 102 million carats of
diamonds, and the mine life is projected to be 20 years.  Diavik
received the required permits and regulatory approval in 2000
and began site infrastructure development and project
construction.  Diavik is an unincorporated joint venture between
Diavik Diamond Mines Inc. (60%) and Aber Diamond Mines
Ltd. (40%), and it is expected to commence diamond production
in the first half of 2003.  The mine is expected to produce about
102 million carats of diamond at a rate of 6 million carats per
year worth about $63 per carat (Diavik Diamond Mines Inc.,
2000, p. 10-12).
!  There is another Canadian commercial diamond project
located in the Northwest Territories—the Snap Lake diamond
project.  De Beers Canada Mining Inc. acquired a 68% interest
in the Snap Lake diamond project from Winspear Diamonds
Inc. in 2000, and in early 2001, De Beers acquired the
remaining 32% interest in the project from Aber Diamond Corp. 
Snap Lake will be De Beers’ first mine outside southern Africa
and the first underground diamond mine in Canada.  In August,
De Beers Canada announced that Snap Lake would begin
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production in 2006 (Law-West, 2002; De Beers Canada Mining
Inc., 2001§).  Snap Lake has estimated reserves of 22.8 Mt of
ore in a kimberlite dike, containing 38.8 million carats of
diamonds, and the mine life is projected to be 20 years or more
(De Beers Canada Mining Inc., [2000]§; Jack T. Haynes,
assistant site manager, De Beers Canada Mining Inc., oral
commun., 2001).

Another Canadian commercial diamond project is the Jericho
diamond project located in Nunavut.  In 2000, Tahera Corp.
completed a feasibility study that indicated that Jericho will
produce 3 million carats over an 8-year mine life.  Tahera has
discovered five kimberlite pipes, of which three are landbased. 
Geological models indicate a resource of approximately 17 Mt
to a depth of 300 meters, with grades ranging from 0.3 carats
per metric ton to 1.0 carats per ton for the kimberlite pipes.  In
early 2001, Tahera filed a formal project proposal and a draft
environmental impact statement for the Jericho project.  These
filings marked the beginning of the environmental assessment
and regulatory approval process for the proposed Jericho
diamond mine (Law-West, 2002; Tahera Corp., 2002§).
!  In May, De Beers Consolidated Mines Ltd. completed its
privatization and was delisted from the Johannesburg Stock
Exchange.  The company was purchased by a consortium that
included the Oppenheimer family, Anglo American plc, and
Debswana Diamond Co. (Pty) Ltd.  The company is now the
world’s largest private diamond mining company.  The
privatization left De Beers heavily in debt, made the company
much less transparent, and had no effect on the company’s
antitrust issues (Diamond Registry Bulletin, 2001d). 
!  In 2001, conflict diamonds—those rough diamonds used by
rebel forces and their allies to help finance warfare aimed at
subverting governments recognized as legitimate by the United
Nations (U.N.)—continued to partially finance conflicts in
Angola, Congo (Kinshasa), and Sierra Leone.  

The United Nations Security Council (UNSC) has enacted
sanctions against exports of diamonds from Angola and Sierra
Leone without official government-issued certificates of origin
into U.N. member countries.  Any export of rough diamonds
from Liberia also is currently under UNSC sanction because
Liberia was allowing the export of conflict diamonds through
their country. 

In November, an international diamond certification system
called the Kimberley process was mandated by the U.N. to deal
with the problem of conflict diamonds (Diamond Registry
Bulletin, 2001f).  The Kimberley process was acceptable to the
U.N., the U.S. Congress, the diamond industry, and involved
nongovernmental organizations (Diamond Registry Bulletin,
2001a).  The certification system includes the following key
elements:  the use of forgery-resistant certificates and
tamper-proof containers for shipments of rough diamonds;
internal controls and procedures that provide credible assurance
that conflict diamonds do not enter the legitimate diamond
market; a certification process for all exports of rough
diamonds; the gathering, organizing, and sharing of import and
export data on rough diamonds with other participants of
relevant production; credible monitoring and oversight of the
international certification scheme for rough diamonds; effective
enforcement of the provisions of the certification scheme
through dissuasive and proportional penalties for violations;
self-regulation by the diamond industry that fulfills minimum
requirements; and the sharing of information with all other

participants on relevant rules, procedures, and legislation as
well as examples of national certificates used to accompany
shipments of rough diamonds (Weldon, 2001§).  The Kimberley
process will be fully implemented by the end of 2002 (Law-
West, 2002).
!  In the United States, the Clean Diamond Trade Act, which
will implement effective measures to stop trade in conflict
diamonds, was introduced in the House of Representatives on
August 2, and passed on November 28.  The act has already
been introduced in the Senate and is expected to pass in the fall
of 2002.
!  Gemesis Corp., a synthetic gem diamond producer based in
Florida, announced that it will be opening a $25 million
manufacturing plant in the summer of 2002.  In 2½ years, the
plant could house 300 diamond-producing machines and could
produce 30,000 to 40,000 stones each year.  Gemesis’ revenues
could reach $70 to $80 million per year (Diamond Registry
Bulletin, 2001g).
!  Towards the end of 2001, De Beers quietly settled private
civil class actions related to the industrial diamonds case in
Ohio against De Beers Industrial Diamonds Division (Pty) Ltd.
and General Electric Co.  The settlement establishes a $20
million cash fund plus interest and also provides for payment of
an in-kind rebate of industrial diamonds that “class members”
purchase from the plaintiffs during the period from January 1,
2002, to December 31, 2003;  such a settlement does not legally
constitute a formal admission of guilt.  The settlement covered
an alleged illegal price fixing that took place during a period
from November 1, 1987, through May 23, 1994.  The timing of
the settlement should be viewed in the context of the current
policy of De Beers to conform with local laws of each
jurisdiction in which the company conducts business.  This
settlement might be used as a precedent for a present gem-
quality diamond class action still before courts in New York
(Tacy Diamond Intelligence, 2002§).

Worldwide production of natural gemstones other than
diamond was estimated to have exceeded $2 billion per year in
the late 1990s.  Most nondiamond gemstone mines are small,
low-cost, and widely dispersed operations in remote regions of
developing nations.  Foreign countries with major gemstone
deposits other than diamond are Afghanistan (aquamarine,
beryl, emerald, kunzite, lapis lazuli, ruby, and tourmaline);
Australia (beryl, opal, and sapphire); Brazil (agate, amethyst,
beryl, ruby, sapphire, topaz, and tourmaline); Burma (beryl,
jade, ruby, sapphire, and topaz); Colombia (beryl, emerald, and
sapphire); Kenya (beryl, garnet, and sapphire); Madagascar
(beryl, rose quartz, sapphire, and tourmaline); Mexico (agate,
opal, and topaz); Sri Lanka (beryl, ruby, sapphire, and topaz);
Tanzania (garnet, ruby, sapphire, tanzanite, and tourmaline);
and Zambia (amethyst and beryl).  In addition, pearls are
cultured throughout the South Pacific and in other equatorial
waters; Australia, China, French Polynesia, and Japan are key
producers.

Colored gemstone producers continued their recovery from
the weakened markets created by the Asian economic crisis of
1997 through 1998.  Mining and sales reportedly were disrupted
in many nations, particularly in Southeast Asia.  Prices of high-
quality colored gemstones, however, did not decline
dramatically (Cavey, 1998).

Additional noteworthy items in the colored gemstone industry
during 2001 included the following:



GEMSTONES—2001 31.5

!  The fighting and political chaos that followed September 11
disrupted the production and supply of gemstones in
Afghanistan.  Gem dealers are optimistic that the interim
government will stabilize Afghanistan and the disruption will
be temporary.  Many Afghani gemstones mentioned above are
mined in the northern areas of the country (Prost, 2001§).
! The popularity of colorful gemstones, colored synthetic
gemstones, and “fancy” colored diamonds (even black
diamonds) continued to increase.  This was evidenced by
increased sales in 2001 (Jewelers’ Circular Keystone, 2001).

Outlook

While it is hard to determine from the mixed indicators
whether or not the 2002 U.S. economy is in recovery, there are
early indications that there will be growth in U.S. diamond and
jewelry markets in 2002 (Diamond Registry Bulletin, 2002e). 
Historically, diamonds have proven to hold their value despite
wars or depressions in the economy (Schumann, 1998, p. 8).  

Diamond exploration is continuing in Canada, and many new
deposits are being found.  There have been additional
discoveries in both the core and buffer zones of the Ekati lease
as well as additional discoveries in the Northwest Territories
and Nunavut.  Many diamond-bearing deposits also have been
discovered in Alberta, Ontario, Quebec, and Saskatchewan
(Rombouts, 2001§).  When the Diavik, Snap Lake, and Jericho
mines begin production, Canada will be producing at least 15%
to 20% of the total world diamond production.  This means that
Canada will probably eclipse South Africa’s diamond
production within a decade.

Independent producers, such as Argyle Diamond Mines in
Australia and new mines in Canada, will continue to bring a
greater measure of competition to global markets.  More
competition presumably will bring more supplies and lower
prices.  Further consolidation of diamond producers and larger
amounts of rough diamond being sold outside the DTC will
continue as the diamond industry continues to adjust to 
De Beers giving up its control of the industry. 

Numerous synthetics, simulants, and treated gemstones will
enter the marketplace and necessitate more transparent trade
industry standards to maintain customer confidence.

Pending enactment of the Clean Diamond Trade Act by the
U.S. Congress by the end of 2002 and the final outcome of the
Kimberley process and its international certification scheme,
the way business is done in the diamond industry will be
impacted so that conflict diamonds hopefully will no longer be
a problem for the industry.

More diamonds, gemstones, and jewelry will be sold through
online marketplaces and other forms of e-commerce that
emerge to serve the diamond and gemstone industry.  This will
take place as the industry and its customers become more
comfortable with and learn the best applications of new e-
commerce tools for the gemstone industry (Authority on
Jewelry Manufacturing, 2001).
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characteristics

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, color, low density, soft
  medium   plastics, kaurigum   and trapped insects.

Apatite Chloro-calcium Colorless, pink, yellow, Small Low 5.0 3.16-3.23 Double 1.63-1.65 Amblygonite, andalusite, Crystal habit, color, hardness, and
  phosphate   green, blue, violet   brazilianite, precious   appearance.

  beryl, titanite, topaz,
  tourmaline

Azurite Copper carbonate Azure, dark blue, pale Small to     do. 3.5-4.0 3.7-3.9     do. 1.72-1.85 Dumortierite, hauynite, Color, softness, crystal habits and
  hydroxide   blue   medium   lapis lazuli, lazulite,   associated minerals.

  sodalite
Benitoite Barium titanium Blue, purple, pink,     do. High 6.0-6.5 3.64-3.68     do. 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.

  silicate   colorless   blue diamond, blue
  tourmaline, cordierite

Beryl:
    Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80     do. 1.58 Synthetic spinel, blue Double refraction, refractive index.

  silicate   high   topaz
    Bixbite     do. Red Small Very high 7.5-8.0 2.63-2.80     do. 1.58 Pressed plastics, Refractive index.

  tourmaline
    Emerald     do. Green Medium     do. 7.5 2.63-2.80     do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

  tourmaline, peridot,   index.
  green garnet doublets

    Emerald, synthetic     do.     do. Small High 7.5-8.0 2.63-2.80     do. 1.58 Genuine emerald Lack of flaws, brilliant fluorescence
  in ultraviolet light.

    Golden (heliodor)     do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80     do. 1.58 Citrine, topaz, glass, Weak-colored.
  medium   doublets

    Goshenite     do. Colorless     do. Low 7.5-8.0 2.63-2.80     do. 1.58 Quartz, glass, white Refractive index.
  sapphire, white topaz

    Morganite     do. Pink to rose     do.     do. 7.5-8.0 2.63-2.80     do. 1.58 Kunzite, tourmaline,     Do.
  pink sapphire

Calcite:
    Marble Calcium carbonate White, pink, red, blue,     do.     do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

  green, or brown   (strong)   alabaster gypsum
    Mexican onyx     do.     do.     do.     do. 3.0 2.72     do. 1.60     do. Banded, translucent.
Charoite Hydrated sodium Lilac, violet, or white Small to     do. 5.0-6.0 2.54-2.78 XX 1.55-1.56 Purple marble Color, locality

  calcium hydroxi-   medium
  fluoro-silicate

Chrysoberyl:
    Alexandrite Beryllium aluminate Green by day light, red Small High 8.5 3.50-3.84 Double 1.75 Synthetic Strong dichroism, color varies from

  by artificial light (former   red to green, hardness.
U.S.S.R.)
Medium
(Sri Lanka)

    Cats-eye     do. Greenish to brownish Small to     do. 8.5 3.50-3.84     do. 1.75 Synthetic, shell Density, translucence, chatoyance.
  large

    Chrysolite Beryllium aluminate Yellow, green, and/or Medium Medium 8.5 3.50-3.84 Double 1.75 Tourmaline, peridot Refractive index, silky.
  brown

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characteristics

Chrysoberyl--
   Continued:
Chrysocolla Hydrated copper Green, blue Any Low 2.0-4.0 2.0-2.4 XX 1.46-1.57 Azurite, dyed Lack of crystals, color, fracture, low

  silicate   chalcedony, malachite,   density and softness. 
  turquoise, variscite

Coral Calcium carbonate Orange, red, white, Branching,     do. 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.
  black, purple, or green   medium

Corundum:
    Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10     do. 1.78 Synthetics, including Inclusions, fluorescence.

  spinel, garnet
    Sapphire, blue     do. Blue Medium High 9.0 3.95-4.10     do. 1.78     do. Inclusions, double refraction, 

  dichroism.
    Sapphire, fancy     do. Yellow, pink, colorless, Medium to Medium 9.0 3.95-4.10     do. 1.78 Synthetics, glass and Inclusions, double refraction, 

  orange, green, or violet   large   doublets, morganite   refractive index.
    Sapphire and ruby,     do. Red, pink, violet, blue, or     do. High to low 9.0 3.95-4.10     do. 1.78 Star quartz, synthetic Shows asterism, color side view.
      stars   gray   stars
    Sapphire or ruby,     do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10     do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
      synthetic   carats
Cubic zirconia Zirconium and Colorless, pink, blue, Small     do. 8.25-8.5 5.8 Single 2.17 Diamond, zircon, titania, Hardness, density, refractive index,

  yttrium oxides    lavender, yellow   moissanite   lack of flaws and inclusions.
Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525     do. 2.42 Zircon, titania, cubic High index, dispersion, hardness,

  yellow, brown, green,   zirconia, moissanite   luster.
  red, pink, blue

Feldspar:
    Amazonite Alkali aluminum Green-blue Large Low 6.0-6.5 2.56 XX 1.52 Jade, turquoise Cleavage, sheen, vitreous to pearly,

  silicate   opaque, grid.
    Labradorite     do. Gray with blue and     do.     do. 6.0-6.5 2.56 XX 1.56     do.     Do.

  bronze sheen color play
  (schiller)

    Moonstone     do. Colorless, white, gray,     do.     do. 6.0-6.5 2.77 XX 1.52-1.54 Glass, chalcedony, opal Pale sheen, opalescent.
  or yellow with white,
  blue, or bronze schiller

    Sunstone     do. Orange, red brown, Small to     do. 6.0-6.5 2.77 XX 1.53-1.55 Aventurine, glass Red glittery schiller.
  colorless with gold or   medium
  red glittery schiller

Garnet Complex silicate Brown, black, yellow,     do. Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.
  green, red, or orange   strained   glass

Hematite Iron oxide Black, black-gray, Medium to Low 5.5-6.5 5.12-5.28 XX 2.94-3.22 Davidite, cassiterite, Crystal habit, streak and hardness. 
  brown-red   large   magnetite, neptunite,

  pyrolusite, wolframite
Jade:
    Jadeite Complex silicate Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Nephrite, chalcedony, Luster, spectrum, translucent to

  white, or mauve   high   crystalline   onyx, bowenite,   opaque.
  vesuvianite, grossularite

See footnotes at end of table.



TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size 1/ Cost 2/ Mohs gravity Refraction index confused with characteristics

Jade--Continued:
    Nephrite Complex hydrous Green, yellow, black, Large Low to very 6.0-6.5 2.96-3.10 Crypto- 1.61-1.63 Jadeite, chalcedony, Luster, spectrum, translucent to

  silicate   white, or mauve   high   crystalline   onyx, bowenite,   opaque.
  vesuvianite, grossularite

Jet (gagate) Lignite Deep black, dark brown     do. Low 2.5-4.0 1.19-1.35 XX 1.64-1.68 Anthracite, asphalt, Luster, color.
  cannel coal, onyx,
  schorl, glass, rubber

Lapis lazuli Sodium calcium Dark azure-blue to     do.     do. 5.0-6.0 2.50-3.0 XX 1.50 Azurite, dumortierite, Color, crystal habit, associated
  aluminum silicate   bright indigo blue or   dyed howlite, lazulite,    minerals, luster, and localities.

   even a pale sky blue.   sodalite, glass
Malachite Hydrated copper Light to black-green     do.     do. 3.5-4.0 3.25-4.10 XX 1.66-1.91 Brochantite, chrysoprase, Color banding, softness, associated

  carbonate   banded   opaque green gemstones   minerals. 
Moissanite Silicon carbide Colorless and pale shades Small Low to 9.25 3.21 Double 2.65-2.69 Diamond, zircon, titania, Hardness, dispersion, refractive

  of green, blue, yellow   medium   cubic zirconia   index, lack of flaws and inclusions.
Obsidian Amorphous, Black, gray, brown, Large Low 5.0-5.5 2.35-2.60 XX 1.45-1.55 Aegirine-augite, gadolinite Color, conchoidal fracture, flow 

  variable (usually   dark green, white,   gagate, hematite,   bubbles, softness, and lack of 
  felsic)   transparent   pyrolusite, wolframite   crystal faces.

Opal Hydrated silica Reddish orange, colors     do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Color play (opalescence).
  flash in white gray,   triplets, chalcedony
  black, red, or yellow

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline, chrysoberyl Strong double refraction, low 
  silicate   (strong)   dichroism.

Quartz:
    Agate Silicon dioxide Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline, irregularly banded,

  onyx   dendritic inclusions.
    Amethyst     do. Purple     do. Medium 7.0 2.65-2.66 Double 1.55 Glass, plastic, fluorite Macrocrystalline, refractive index,

  color, transparent, hardness.
    Aventurine     do. Green, red-brown,     do. Low 7.0 2.64-2.69     do. 1.54-1.55 Iridescent analcime, Macrocrystalline, color, metallic

  gold-brown, with metallic   aventurine feldspar,   iridescent flake reflections, hardness.
  iridescent reflection   emerald, aventurine glass

    Cairngorm     do. Smoky orange or yellow     do.     do. 7.0 2.65-2.66     do. 1.55     do. Macrocrystalline, refractive index,
  color, transparent, hardness.

    Carnelian     do. Flesh red to brown red     do.     do. 6.5-7.0 2.58-2.64     do. 1.53-1.54 Jasper Cryptocrystalline, color, hardness.
    Chalcedony     do. Bluish, white, gray     do.     do. 6.5-7.0 2.58-2.64     do. 1.53-1.54 Tanzanite     Do.
    Chrysoprase     do. Green, apple-green     do.     do. 6.5-7.0 2.58-2.64     do. 1.53-1.54 Chrome chalcedony, jade,     Do.

  prase opal, prehnite, 
  smithsonite, variscite,
  artifically colored
  green chalcedony

    Citrine Silica Yellow Large Low 7.0 2.65-2.66 Double 1.55   do. Macrocrystalline, refractive index,
  color, transparent, hardness.

    Crystal, rock     do. Colorless     do.     do. 7.0 2.65-2.66     do. 1.55 Topaz, colorless sapphire     Do.
    Jasper Silica Any, striped, spotted, or     do.     do. 7.0 2.58-2.66 XX XX Topaz, colorless sapphire Cryptocrystalline, opaque, vitreous

sometimes uniform   luster, hardness.
See footnotes at end of table.
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Quartz--Continued:
    Onyx Silica Many colors Large Low 7.0 2.58-2.64 XX XX Topaz, colorless sapphire Cryptocrystalline, uniformly banded,

  hardness.
    Petrified wood     do. Brown, gray, red, yellow     do.     do. 6.5-7.0 2.58-2.91 Double 1.54 Agate, jasper Color, hardness, wood grain.
    Rose     do. Pink, rose red     do.     do. 7.0 2.65-2.66     do. 1.55     do. Macrocrystalline, refractive index,

  color, transparent, hardness.
    Tiger's eye     do. Golden yellow, brown,     do.     do. 6.5-7.0 2.58-2.64 XX 1.53-1.54 XX Macrocrystalline, color, hardness,

  red, blue-black   chatoyancy.
Rhodochrosite Manganese Rose-red to yellowish,     do.     do. 4.0 3.45-3.7 Double 1.6-1.82 Fire opal, rhodonite, Color, crystal habit, reaction to acid,

  carbonate   stripped   tugtupite, tourmaline  and perfect rhombohedral cleavage.
Rhodonite Manganese iron Dark red, flesh red, with     do.     do. 5.5-6.5 3.40-3.74     do. 1.72-1.75 Rhodochrosite, thulite, Color, black inclusions, lack of

  calcium silicate   dendritic inclusions of   hessonite, pyroxmangite,   reaction to acid and hardness.
  black manganese oxide   spessartine, spinel,

  tourmaline
Shell:
    Mother-of-pearl Calcium carbonate White, cream, green, Small Low 3.5 2.6-2.85 XX XX Glass and plastic Luster, iridescent play of color.

  blue-green, with   imitation
  iridescent play of color

    Pearl     do. White, cream to black,     do. Low to high 2.5-4.5 2.6-2.85 XX XX Cultured and glass or Luster, iridescence, structure, x ray.
  sometimes with hint of   plastic imitation
  pink, green, purple

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,
  aluminum oxide   medium   inclusions.

Spinel, synthetic     do.     do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved
  carats   topaz, alexandrite   striae, bubbles.

Spodumene:
    Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20     do. 1.66 Synthetic spinel Refractive index, color, pleochroism.

  silicate
    Kunzite     do. Pink to lilac     do.     do. 6.5-7.0 3.13-3.20     do. 1.66 Amethyst, morganite Refractive index, color, pleochroism.
Tanzanite Complex silicate Blue to lavender Small High 6.0-7.0 3.30     do. 1.69 Sapphire, synthetics Strong trichroism, color.
Topaz     do. White, blue, green, pink, Medium Low to 8.0 3.4-3.6     do. 1.62 Beryl, quartz Color, density, hardness, refractive

  yellow, gold   medium   index, perfect in basal cleavage.
Tourmaline     do. Any, including mixed     do.     do. 7.0-7.5 2.98-3.20     do. 1.63 Peridot, beryl, garnet Double refraction, color, refractive

  corundum, glass   index.
Turquoise Copper aluminum Blue to green with black, Large Low 6.0 2.60-2.83 Double 1.63 Glass, plastics, variscite, Difficult if matrix not present, matrix

  phosphate   brown-red inclusions dumortierite, chrysocolla,   usually limonitic.
dyed howlite

Unakite Granitic rock, Olive green, pink,     do.     do. 6.0-7.0 2.60-3.20 XX XX XX Olive green, pink, and gray-blue
  feldspar, epidote,   and blue-gray   colors.
  quartz

Zircon Zirconium silicate White, blue, brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
  yellow, or green   medium   medium (strong)   topaz, aquamarine   wear on facet edges.

XX Not applicable.
1/ Small:  up to 5 carats; medium:  5 to 50 carats; large:  more than 50 carats.
2/ Low:  up to $25 per carat; medium:  up to $200 per carat; high:  more than $200 per carat.  



TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone method Company/producer production

Alexandrite Flux Creative Crystals 1970s
    Do. Melt pulling J.O. Crystal 1990s
    Do.     do. Kyocera 1980s
    Do. Zone melt Seiko 1980s
Cubic zirconia Skull melt Various producers 1970s
Emerald Flux Chatham 1930s
    Do.     do. Gilson 1960s
    Do.     do. Kyocera 1970s
    Do.     do. Seiko 1980s
    Do.     do. Lennix 1980s
    Do.     do. Russia 1980s
    Do. Hydrothermal Lechleitner 1960s
    Do.     do. Regency 1980s
    Do.     do. Biron 1980s
    Do.     do. Russia 1980s
Ruby Flux Chatham 1950s
    Do.     do. Kashan 1960s
    Do.     do. J.O. Crystal 1980s
    Do.     do. Douras 1990s
    Do. Zone melt Seiko 1980s
    Do. Melt pulling Kyocera 1970s
    Do. Verneuil Various producers 1900s
Sapphire Flux Chatham 1970s
    Do. Zone melt Seiko 1980s
    Do. Melt pulling Kyocera 1980s
    Do. Verneuil Various producers 1900s
Star ruby     do. Linde 1940s
    Do. Melt pulling Kyocera 1980s
    Do.     do. Nakazumi 1980s
Star sapphire Verneuil Linde 1940s

TABLE 3 
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE 1/

(Thousand dollars)

Gem materials 2000 2001
Agate (2/) (2/)
Beryl (2/) (2/)
Coral (all types) (2/) 83
Diamond (3/) (3/)
Garnet 78 294
Gem feldspar 314 (2/)
Geode/nodules 59 375
Jasper 30 43
Opal 219 44
Quartz 416 308
Sapphire/ruby 65 152
Shell 3,270 2,860
Topaz 8 (2/)
Tourmaline 54 334
Turquoise (2/) (2/)
Other 9,210 8,350
    Total 17,200 15,100
1/ Data are rounded to no more than three significant digits; may
not add to totals shown.
2/ Included in "Total."
3/ Included with "Other." 



TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 2001 1/

Carat Description, Clarity 2/ Representative prices
weight color 3/ (GIA terms) January 4/ June 5/ December 6/

0.25 G VS1 $1,500 $1,500 $1,200
.25 G VS2 1,380 1,380 1,150
.25 G SI1 1,130 1,130 975
.25 H VS1 1,400 1,400 1,100
.25 H VS2 1,250 1,250 1,000
.25 H SI1 1,050 1,050 925
.50 G VS1 3,400 3,400 3,200
.50 G VS2 3,000 3,000 2,800
.50 G SI1 2,500 2,500 2,400
.50 H VS1 3,000 3,000 2,800
.50 H VS2 2,700 2,700 2,400
.50 H SI1 2,400 2,400 2,200
.75 G VS1 3,800 3,800 3,800
.75 G VS2 3,600 3,600 3,600
.75 G SI1 3,300 3,300 3,300
.75 H VS1 3,650 3,650 3,500
.75 H VS2 3,450 3,450 3,450
.75 H SI1 3,100 3,100 3,000

1.00 G VS1 5,900 5,900 5,800
1.00 G VS2 5,700 5,700 5,500
1.00 G SI1 5,000 5,000 4,800
1.00 H VS1 5,500 5,500 5,200
1.00 H VS2 5,300 5,300 4,900
1.00 H SI1 4,800 4,800 4,700

1/ Data are rounded to no more than three significant digits.
2/ Gemological Institute of America (GIA) color grades:  D—colorless; E—rare
white; G, H, I—traces of color.
3/ Clarity:  IF—no blemishes; VVS1—very, very slightly included; VS1—very
slightly included; VS2—very slightly included, but not visible; SI1—slightly included.
4/ Source:  Jewelers' Circular Keystone, v. 172, no. 2, February 2001, p. 66.
5/ Source:  Jewelers' Circular Keystone, v. 172, no. 7, July 2001, p. 50.
6/ Source:  Jewelers' Circular Keystone, v. 173, no. 1, January 2002, p. 49.

TABLE 5 
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2001

Price range per carat
Gemstone January 1/ December 2/

Amethyst  $7-$14  $7-$14
Blue sapphire   800-1,300   800-1,300
Blue topaz 3-5 3-5
Emerald 1,300-2,000 1,300-2,000
Green tourmaline  70-125  70-125
Pearl: 3/
    Cultured saltwater 5 5
    Natural 210 210
Pink tourmaline  75-125  75-125
Rhodolite garnet 18-30 18-30
Ruby 1,700-2,200 1,700-2,200
Tanzanite 250-350 300-400
1/ Source:  The Guide, spring/summer 2001, p. 14, 30, 43, 59, 71, 85, 95,
97, 103, 125, and 137.  These figures are approximate current wholesale
purchase prices paid by retail jewelers on a per stone basis for fine-quality
stones.
2/ Source:  The Guide, fall/winter 2001-2002, p. 14, 30, 43, 59, 71, 85, 95,
97, 103, 125, and 137.  These figures are approximate wholesale purchase
prices paid by retail jewelers on a per stone basis for fine-quality stones.
3/ Prices are per 4.6 mm pearl.



TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF 

INDUSTRIAL DIAMOND), BY COUNTRY 1/

2000 2001
Quantity Value 2/ Quantity Value 2/

Country (carats) (millions) (carats) (millions)
Exports:
    Belgium 114,000 $248 573,000 $454
    Canada 123,000 39 98,800 29
    France 30,300 67 35,400 135
    Germany 17,300 6 23,400 4
    Guatemala 34,300 8 135,000 13
    Hong Kong 111,000 150 336,000 125
    India 109,000 36 294,000 35
    Israel 268,000 354 575,000 512
    Japan 23,100 60 35,400 27
    Mexico 155,000 23 91,500 20
    Netherlands 12,400 3 36,600 7
    Switzerland 73,100 143 102,000 163
    Thailand 13,100 12 85,500 15
    United Kingdom 74,600 64 42,300 68
    Other 117,000 r/ 70 r/ 133,000 96
        Total 1,270,000 1,280 2,600,000 1,700
Reexports:
    Belgium 3,850,000 666 1,340,000 565
    Canada 105,000 49 117,000 47
    Dominican Republic 24,700 3 52,600 7
    Hong Kong 3,260,000 396 1,390,000 347
    India 600,000 79 723,000 92
    Israel 4,770,000 1,010 1,760,000 899
    Japan 259,000 34 91,100 32
    Malaysia 56,800 4 16,700 4
    Mexico 190,000 27 29,100 4
    Singapore 259,000 32 76,400 14
    Switzerland 477,000 187 277,000 130
    Thailand 247,000 28 185,000 25
    United Arab Emirates 72,100 13 194,000 27
    United Kingdom 455,000 94 103,000 102
    Other 354,000 r/ 76 r/ 68,100 49
        Total 15,000,000 2,700 6,420,000 2,340
        Grand total 16,300,000 3,980 9,010,000 4,050
r/ Revised.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.

Source:  U.S. Census Bureau.



TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY 1/

2000 2001
Quantity Value 2/ Quantity Value 2/

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural: 3/
    Belgium 431,000 $190 73,800 $75
    Botswana -- -- 4,880 12
    Brazil 29,500 9 16,800 8
    Canada 10,900 2 8,650 9
    Congo (Brazzaville) 7,860 15 4,750 10
    Congo (Kinshasa) 2,290 10 15,200 10
    Ghana 699,000 36 20,400 3
    Guinea 4,390 8 7,060 14
    Guyana 14,700 1 34,500 4
    Hong Kong 635 1 3,780 4
    Israel 19,200 20 9,120 10
    Russia 4,240 1 24,400 11
    South Africa 136,000 194 297,000 290
    United Kingdom 538,000 185 367,000 84
    Venezuela 6,870 2 6,110 3
    Other 372,000 r/ 68 r/ 6,880 5
        Total 2,280,000 741 900,000 550
Cut but unset, not more than 0.5 carat:
    Australia 520 (4/) 3,440 (4/)
    Belgium 769,000 221 731,000 216
    Brazil 13,400 3 12,600 2
    Canada 2,070 1 3,320 1
    China 34,100 8 33,800 7
    Dominican Republic 1,010 (4/) 6,970 1
    Hong Kong 466,000 79 316,000 59
    India 11,600,000 2,050 9,050,000 1,510
    Israel 1,150,000 693 992,000 535
    Japan 3,950 2 7,980 3
    Mexico 3,900 3 140,000 12
    Singapore 6,210 2 9,240 2
    Sri Lanka 5,600 1 10,500 2
    Switzerland 133,000 9 10,900 4
    Thailand 127,000 18 77,700 14
    United Arab Emirates 132,000 19 86,500 21
    United Kingdom 11,700 3 7,490 7
    Other 38,800 r/ 12 r/ 22,000 9
        Total 14,500,000 3,120 11,500,000 2,410
Cut but unset, more than 0.5 carat:
    Belgium 1,330,000 2,170 1,100,000 1,840
    Canada 2,830 9 3,910 14
    France 2,110 16 7,150 31
    Hong Kong 105,000 139 192,000 145
    India 639,000 461 673,000 406
    Israel 2,740,000 4,630 2,550,000 4,560
    Japan 14,800 13 5,110 13
    Mauritius 3,240 7 3,770 7
    Russia 45,100 61 62,900 112
    South Africa 34,100 140 24,100 161
    Switzerland 34,200 263 13,700 118
    Thailand 23,800 27 9,100 9
    United Arab Emirates 7,190 8 19,700 17
    United Kingdom 22,100 100 15,700 118
    Other 42,300 r/ 89 r/ 23,300 72
        Total 5,040,000 8,140 4,710,000 7,630
r/ Revised.  -- Zero.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Includes some natural advanced diamond.
4/ Less than 1/2 unit.

Source:  U.S. Census Bureau.



TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY 1/

2000 2001
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Emerald:
    Australia 2 (3/) 161,000 (3/)
    Belgium 10,600 $2 11,700 $2
    Brazil 6,750,000 8 2,050,000 6
    China 1,060 (3/) 2,120 (3/)
    Colombia 1,620,000 r/ 66 1,070,000 58
    Germany 40,700 2 29,700 1
    Hong Kong 240,000 9 354,000 6
    India 3,110,000 32 2,040,000 20
    Israel 181,000 30 127,000 26
    Japan 48 (3/) 16,900 1
    Sri Lanka 29,100 1 41,000 2
    Switzerland 137,000 15 36,300 10
    Taiwan 526 (3/) 83 (3/)
    Thailand 258,000 4 287,000 5
    United Kingdom 3,630 1 5,770 1
    Zambia 15,300 2 106,000 1
    Other 36,300 r/ 5 32,000 3
        Total 12,400,000 r/ 176 6,370,000 141
Ruby:
    Belgium 2,120 1 500 1
    Brazil 6,020 (3/) 134 (3/)
    Burma 55,900 4 9,740 3
    China 1,170 (3/) 8,940 (3/)
    Colombia 1,840 (3/) 328 (3/)
    Germany 16,300 1 24,800 (3/)
    Hong Kong 253,000 10 123,000 4
    India 1,600,000 5 762,000 2
    Israel 37,800 3 26,500 1
    Japan 9,280 (3/) 28,400 (3/)
    Pakistan 6,400 (3/) 1,400 (3/)
    Sri Lanka 5,660 1 4,260 1
    Switzerland 32,100 7 26,400 10
    Thailand 2,450,000 46 1,940,000 43
    United Kingdom 5,590 4 21,800 2
    Other 21,000 r/ 4 25,700 2
        Total 4,500,000 85 3,000,000 69
Sapphire:
    Australia 7,320 1 3,270 (3/)
    Belgium 3,000 1 1,720 1
    Brazil 6,590 (3/) 642 (3/)
    Burma 8,720 2 395 1
    Canada 699 1 250 (3/)
    China 30,000 (3/) 15,100 (3/)
    Colombia 43,100 (3/) 3,680 (3/)
    France 1,740 1 1,670 1
    Germany 53,700 1 42,500 1
    Hong Kong 326,000 11 281,000 8
    India 1,160,000 4 873,000 5
    Israel 63,100 5 40,700 3
    Sri Lanka 492,000 25 294,000 20
    Switzerland 50,400 17 36,900 12
    Thailand 6,000,000 81 4,470,000 66
    United Kingdom 13,800 3 17,500 3
    Other 134,000 r/ 5 r/ 65,900 2
        Total 8,400,000 156 6,150,000 122
See footnotes at end of table.



TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY 1/

2000 2001
Quantity Value 2/ Quantity Value 2/

Kind and country (carats) (millions) (carats) (millions)
Other:
    Rough, uncut:
        Australia NA $4 NA $4
        Brazil NA 15 NA 13
        China NA 1 NA 1
        Colombia NA 2 NA (3/)
        Fiji NA 2 NA 2
        Hong Kong NA 1 NA 1
        India NA 1 NA 2
        Indonesia NA 2 NA 2
        Kenya NA (3/) NA (3/)
        Nigeria NA (3/) NA (3/)
        Pakistan NA 1 NA 1
        Philippines NA 1 NA 1
        Russia NA (3/) NA (3/)
        South Africa NA 2 NA 1
        Switzerland NA (3/) NA (3/)
        Taiwan NA (3/) NA (3/)
        Tanzania NA 1 NA 1
        Thailand NA 11 NA 1
        United Kingdom NA 1 NA 1
        Zambia NA 5 NA (3/)
        Other NA 9 NA 7
            Total NA 56 NA 38
    Cut, set and unset:
        Australia NA 18 NA 16
        Austria NA 1 NA 1
        Brazil NA 10 NA 7
        Canada NA 1 NA 1
        China NA 13 NA 12
        Columbia NA (3/) NA 1
        French Polynesia NA 5 NA 5
        Germany NA 17 NA 15
        Hong Kong NA 56 NA 44
        India NA 81 NA 82
        Indonesia NA 1 NA 1
        Israel NA 11 NA 5
        Japan NA 10 NA 20
        Mexico NA 1 NA 2
        South Africa NA 2 NA 1
        Sri Lanka NA 6 NA 6
        Switzerland NA 3 NA 2
        Taiwan NA 2 NA 1
        Tanzania NA 13 NA 10
        Thailand NA 33 NA 27
        United Kingdom NA 6 NA 8
        Other NA 4 r/ NA 3
            Total NA 294 NA 268
r/ Revised.  NA Not available.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Less than 1/2 unit.

Source:  U.S. Census Bureau.



TABLE 9
VALUE OF U.S. IMPORTS OF SYNTHETIC AND

IMITATION GEMSTONES, BY COUNTRY 1/

(Thousand dollars) 2/

Country 2000 2001
Synthetic, cut but unset:
    Australia 97 224
    Austria 6,670 2,980
    Belgium 11 80
    Brazil 136 62
    China 13,500 13,700
    France 1,020 974
    Germany 10,300 10,000
    Hong Kong 2,990 2,410
    India 795 819
    Italy 289 43
    Japan 69 53
    Korea, Republic of 2,510 1,360
    Netherlands 231 74
    Singapore 148 157
    Spain 10 31
    Sri Lanka 612 1,250
    Switzerland 6,410 7,530
    Taiwan 708 464
    Thailand 3,820 1,970
    Other 610 r/ 165
        Total 50,900 44,300
Imitation: 3/
    Austria 59,100 64,800
    China 990 1,330
    Czech Republic 11,200 13,700
    Germany 1,250 1,140
    Hong Kong 161 255
    India 850 355
    Italy 167 207
    Japan 756 400
    Korea, Republic of 859 1,120
    Spain 45 147
    Taiwan 274 245
    Other 540 r/ 497
        Total 76,200 84,300
r/ Revised.
1/ Data are rounded to no more than three significant digits; 
not add to totals shown.
2/ Customs value.
3/ Includes pearls.

Source:  U.S. Census Bureau.



TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1/

(Thousand carats and thousand dollars)

2000 2001
Stones Quantity Value 2/ Quantity Value 2/

Diamonds:
    Rough or uncut 2,280 741,000 900 550,000
    Cut but unset 19,500 11,300,000 16,200 10,000,000
Emeralds, cut but unset 22,100 176,000 6,370 141,000
Coral and similar materials, unworked NA 8,920 NA 10,900
Rubies and sapphires, cut but unset 12,900 241,000 9,150 191,000
Pearls:
    Natural NA 960 NA 8,520
    Cultured NA 46,100 NA 47,200
    Imitation NA 2,020 NA 1,290
Other precious and semiprecious stones:
    Rough, uncut 1,070,000 39,400 1,020,000 22,200
    Cut, set and unset NA 247,000 NA 213,000
    Other NA 7,840 NA 5,070
    Synthetic:
        Cut but unset 329,000 50,900 345,000 44,300
        Other NA 6,190 NA 5,760
    Imitation gemstone 3/ NA 74,200 NA 83,000
        Total XX 12,900,000 XX 11,400,000
NA Not available.  XX Not applicable.
1/ Data are rounded to no more than three significant digits; may not add to totals shown.
2/ Customs value.
3/ Does not include pearls.

Source:  U.S. Census Bureau.



TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY 1/ 2/ 3/

(Thousand carats)

Country 1997 1998 1999 2000 2001
Gemstones: 4/
     Angola 1,110 2,400 3,360 r/ 3,914 r/ 5/ 4,653 5/
     Australia 18,100 18,400 13,403 5/ 11,992 r/ 5/ 10,700
     Botswana 15,111 5/ 14,772 5/ 16,000 19,368 r/ 5/ 20,100
     Brazil 100 r/ 100 r/ 900 r/ 1,000 r/ 1,000
     Canada -- 203 r/ 5/ 2,429 r/ 5/ 2,558 r/ 5/ 2,600
     Central African Republic 400 330 311 r/ 346 r/ 360
     China 230 230 230 230 235
     Congo (Kinshasa) 3,300 5,080 4,120 3,500 9,100
     Cote d' Ivoire 207 210 270 r/ 210 r/ 210
     Ghana 664 649 282 r/ 178 700
     Guinea 165 294 r/ 410 278 r/ 270
     Liberia 80 150 120 100 r/ 100
     Namibia 1,350 1,390 1,550 1,520 1,490
     Russia 11,200 11,500 11,500 11,600 11,600
     Sierra Leone 300 200 450 450 450
     South Africa 4,500 4,300 4,000 4,300 4,470
     Tanzania 82 83 200 301 302
     Venezuela -- r/ 5/ 80 5/ 59 5/ 80 r/ 5/ 85
     Zimbabwe 321 10 15 7 5
     Other 33 r/ 32 r/ 29 r/ 44 r/ 70
         Total 57,200 r/ 60,400 r/ 59,600 r/ 62,000 r/ 68,500
Industrial: 
   Angola 124 364 373 r/ 435 r/ 517
   Australia 22,100 22,500 16,381 5/ 14,700 r/ 13,100
   Botswana 5,000 5,000 5,350 5,850 r/ 5,060
   Brazil -- r/ -- r/ -- r/ -- r/ --
   Central African Republic 100 200 120 r/ 115 r/ 120
   China 900 900 920 920 950
   Congo (Kinshasa) 18,677 5/ 21,000 16,000 14,200 9,100
   Cote d' Ivoire 100 100 128 r/ 110 r/ 110
   Ghana 166 160 101 r/ 712 170
   Guinea 40 98 r/ 140 91 r/ 90
   Liberia 120 150 80 70 r/ 70
   Namibia 71 73 89 80 --
   Russia 11,200 11,600 11,500 11,600 11,600
   Sierra Leone 100 50 150 150 150
   South Africa 5,540 6,460 6,020 6,480 6,700
   Tanzania 35 15 35 55 53
   Venezuela 85 r/ 5/ 17 5/ 36 5/ 29 r/ 5/ 40
   Zimbabwe 100 19 30 13 10
   Other 79 r/ 80 r/ 87 r/ 126 r/ 200
       Total 64,500 r/ 68,700 r/ 57,500 r/ 55,700 r/ 48,000
       Grand total 122,000 r/ 129,000 r/ 117,000 118,000 117,000
r/ Revised.  -- Zero. 
1/ World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2/ Table includes data available through May 27, 2002. 
3/ In addition to the countries listed, natural diamond is produced in Nigeria, but information is inadequate to estimate output.
4/ Includes near- and cheap-gem qualities.
5/ Reported figure.
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GEMSTONES
By Donald W. Olson

Domestic survey data and tables were prepared by Christine K. Pisut, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator.

of less than three employees, including those who only work 
part time.  The number of gemstone mines operating from 
year to year fluctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it difficult to obtain financing for developing and sustaining 
economically viable deposits (U.S. International Trade 
Commission, 1997, p. 23).

The total value of natural gemstones produced in the United 
States during 2002 was estimated to be at least $12.6 million 
(table 3).  The production value was 15% less than that of the 
preceding year.  The production decrease was mostly because 
the 2002 shell harvest was 49% less than in 2001.

The estimate of 2002 U.S. gemstone production was based 
on a survey of more than 230 domestic gemstone producers 
conducted by the USGS.  The survey provided a foundation for 
projecting the scope and level of domestic gemstone production 
during the year.  However, the USGS survey did not represent 
all gemstone activity in the United States, which includes 
thousands of professional and amateur collectors.  Consequently, 
the USGS supplemented its survey with estimates of domestic 
gemstone production from related published data, contacts with 
gemstone dealers and collectors, and information garnered at 
gem and mineral shows.

Natural gemstone materials indigenous to the United States 
are collected, produced, and/or marketed in every State.  During 
2002, all 50 States produced at least $1,000 worth of gemstone 
materials.  Seven States accounted for nearly 80% of the total 
value, as reported by survey respondents.  These States, in order 
of declining value of production, were Tennessee, Arizona, 
Oregon, California, Arkansas, Idaho, and Montana.  Some States 
were known for the production of a single gemstone material—
Tennessee for freshwater pearls and Arkansas for quartz, for 
example.  Other States produced a variety of gemstones, like 
Arizona, whose gemstone deposits included agate, amethyst, 
azurite, chrysocolla, garnet, jade, jasper, malachite, obsidian, 
onyx, opal, peridot, petrified wood, smithsonite, and turquoise.  
There is also a wide variety of gemstones found and produced in 
California, Idaho, Montana, and North Carolina.  

The United States has two significant operations in known 
diamond-bearing areas.  The first, the Kelsey Lake diamond 
mine, is the United States’ only commercial diamond mine and 
is close to the Colorado-Wyoming State line near Fort Collins, 
CO.  Kelsey Lake did not report any production during 2002, 
and the company was upgrading the equipment in the processing 
plant.  The mine is owned and operated by Great Western 
Diamond Co. (a subsidiary of McKenzie Bay International, Ltd. 
of Canada).  The Kelsey Lake property includes nine known 
kimberlite pipes, of which three have been tested and have 
shown that diamonds are present.  The remaining six pipes have 
yet to be fully explored and tested for their diamond potential.  

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, and petrified 
wood) used for personal adornment, display, or object of art 
because it possesses beauty, durability, and rarity.  Of more than 
4,000 mineral species, only about 100 possess all these attributes 
and are considered to be gemstones.  Silicates other than quartz 
compose the largest group of gemstones; oxides and quartz 
compose the second largest (table 1).  A further subcategory of 
gemstones is colored gemstone, which in this report designates 
all nondiamond gemstones, including amber, coral, and shell.  
In addition, synthetic gemstones, cultured pearls, and gemstone 
simulants are discussed but are treated separately from natural 
gemstones (table 2).  Trade data in this report are from the 
U.S. Census Bureau.  Quantities are reported in carats, unless 
otherwise noted.  All percentages in the report were computed 
based on the unrounded data.  Current information on industrial-
grade diamond and industrial-grade garnet can be found in the 
U.S. Geological Survey (USGS) Minerals Yearbook chapters on 
industrial diamond and industrial garnet.

Gemstones have fascinated humans since prehistoric times.  
They have been valued as treasured objects throughout history 
by all societies in all parts of the world.  Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the first 
stones known to have been used for making jewelry.  These 
stones served as symbols of wealth and power.  Today, gems are 
not worn to demonstrate wealth as much as they are for pleasure 
or in appreciation of their beauty.  

Production

Commercial mining of gemstones has never been extensive 
in the United States.  More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most 
of the deposits have been relatively small compared with other 
mining operations.  In the United States, much of the current 
gemstone mining is conducted by collectors, gem clubs, and 
hobbyists rather than business organizations.

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, firms that manufacture synthetic 
gemstones, and individuals and companies that cut natural 
and synthetic gemstones.  The domestic gemstone industry is 
focused on the production of colored gemstones and on the 
cutting of large diamonds.  Industry employment is estimated 
to range from 1,000 to 1,500 workers (U.S. International Trade 
Commission, 1997, p. 1).

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 
independently.  The small producers probably have an average 
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Of diamonds recovered, 50% to 65% was clear gem quality, and 
almost one-third was one carat or larger in size.  The identified 
resources are at least 17 million metric tons (Mt) grading an 
average of 4 carats per hundred metric tons (Taylor Hard Money 
Advisers, 2000§1).

The second operation is in Crater of Diamonds State Park 
near Murfreesboro in Pike County, AR, where a dig-for-fee 
operation for tourists and rockhounds is maintained by the 
State.  Crater of Diamonds is the only diamond mine in the 
world that is open to the public.  The diamonds occur in a 
lamproite breccia tuff associated with a volcanic pipe and in the 
soil developed from the lamproite breccia tuff.  In 2002, 614 
diamonds with an average weight of 0.12 carat were recovered 
at Crater of Diamonds State Park.  Seven of the diamonds 
weighed more than 1 carat each.  Since the diamond bearing 
pipe and the adjoining area became a State park in 1972, more 
than 22,000 diamonds have been recovered (J. Michael Howard, 
Geology Supervisor, Arkansas Geological Commission, written 
commun., 2003).  Recent exploration demonstrated that there is 
about 78.5 Mt of diamond-bearing rock in this diamond deposit 
(Howard, 1999, p. 62).  An Arkansas law, enacted early in 1999, 
prohibits commercial diamond mining in the park (Diamond 
Registry Bulletin, 1999).

Studies by the Wyoming Geological Survey have shown that 
Wyoming has the potential for a $1 billion diamond mining 
business.  Wyoming has many of the same geologic conditions 
as Canada, and there is evidence of hundreds of kimberlite 
pipes in the State.  Twenty diamondiferous kimberlite pipes and 
one diamondiferous mafic breccia pipe have been identified in 
southern Wyoming.  Two of the largest kimberlite fields, State 
Line and Iron Mountain, and the largest lamproite field, Leucite 
Hills, in the United States are in Wyoming.  There has been 
slight interest in the southern Wyoming and northern Colorado 
area by several diamond mining firms, but the only diamond 
mine developed in the area thus far is the Kelsey Lake mine.  
Individual diamond gems worth $89,000 and $300,000 have 
been found there (Associated Press, 2002§). 

In addition to natural gemstones, synthetic gemstones and 
gemstone simulants are produced in the United States.  Synthetic 
gemstones have the same chemical, optical, and physical 
properties as the natural materials that they appear to be.  
Simulants have an appearance similar to that of a natural gemstone 
material, but they have different chemical, optical, and physical 
properties.  Synthetic gemstones produced in the United States 
include alexandrite, cubic zirconia, diamond, emerald, moissanite, 
ruby, sapphire, and turquoise.  Simulants of coral, lapis lazuli, 
malachite, and turquoise also are manufactured in the United 
States.  In addition, certain colors of synthetic sapphire and spinel, 
used to represent other gemstones, are classified as simulants.

Synthetic gemstone production in the United States was more 
than $18.1 million during 2002; simulant gemstone output was 
even greater and was estimated to be more than $100 million.  Six 
firms in six States, representing virtually the entire U.S. synthetic 
gemstone industry, reported production to the USGS.  The States 
with reported synthetic gemstone production were Arizona, 
California, Florida, Michigan, New York, and North Carolina.

One U.S. company, Gemesis Corp., produced consistent-
quality synthetic gem diamond and reported a third year of 
production in 2002.  The synthetic diamonds are produced 
using technology, equipment, and expertise developed by a 
team of scientists from Russia and the University of Florida.  
The weight of the synthetic diamond stones range from 1.5 to 
2 carats, and the stones are yellow, brownish yellow, colorless, 
and green (Weldon, 1999§).  During 2002, Gemesis moved into 
a new facility near Sarasota, FL, where it now has 27 diamond-
growing machines running and eventually plans to have a total 
of 250 machines installed.  Each of the machines is capable of 
growing 3-carat rough diamonds by generating temperatures 
and pressures that recreate the conditions in the Earth’s mantle, 
where diamonds form (Davis, 2003).  In the next year and a 
half, Gemesis machines could be producing as many as 30,000 
to 40,000 stones each year, and revenues may hit $70 million 
to $80 million per year (Diamond Registry Bulletin, 2001).  
Gemesis diamonds will be available in retail jewelry stores in 
fall 2003.  The prices of the Gemesis synthetic diamonds will 
be below those of natural diamond but still above the prices of 
simulated diamond (Weldon, 2003§).  

A second U.S. company, Apollo Diamond, Inc., has developed 
and patented a method for growing gem-quality diamonds 
by chemical vapor deposition (CVD).  The CVD technique 
transforms carbon into plasma, which then is precipitated onto a 
substrate as diamond.  CVD has been used for more that a decade 
to cover large surfaces with microscopic diamond crystals, but 
until this process, no one had discovered the combination of 
temperature, gas composition, and pressure that results in the 
growth of a single diamond crystal.  Robert Linares of Apollo 
Diamond received a patent for the process in June 2003.  Now 
CVD diamonds can be grown for about $5 per carat.  CVD 
diamonds precipitate as nearly 100% pure, almost flawless 
diamond and, therefore, may not be discernible from natural 
diamond.  Apollo Diamond is planning to start selling their 
diamonds on the jewelry market by January 2004 (Davis, 2003).

In 2002, a North Carolina firm entered its fifth year of 
marketing moissanite, a gem-quality synthetic silicon carbide it 
produces.  Moissanite is also an excellent diamond simulant, but 
it is being marketed for its own gem qualities.

Consumption

Although the United States accounts for little of the total 
global gemstone production, it is the world’s leading gemstone 
market.  U.S. gemstone markets accounted for more than an 
estimated 35% of world gemstone demand in 2002.  The U.S. 
market for unset gem-quality diamond during the year was 
estimated to have exceeded $12.1 billion.  Domestic markets 
for natural, unset nondiamond gemstones totaled about $788 
million.

A poll conducted by a U.S. jewelry retailers association in the 
mid-1990s showed that about two-thirds of domestic consumers 
who were surveyed designated diamond as their favorite 
gemstone (ICA Gazette, 1996).  In 2002, the top-ten-selling 
colored gemstones, in descending order, were blue sapphire, 
ruby, emerald, tanzanite, amethyst, rhodolite garnet, pearl, opal, 
peridot, and blue topaz.  Only 27% of the jewelry retailers said 
their sales were down in 2002 compared with 37% in 2001.  

1References that include a section mark (§) are found in the Internet 
References Cited section.
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During 2002, 32% of the retail gemstone jewelry purchases 
were in the under $500 price range (Prost, 2003).  During the 
2002 holiday season, consumers were cautious, and the U.S. 
retail sales increase was a low 2.2% overall (by value).  Mall-
based jewelry stores posted only an 0.8% increase compared 
with sales of the 2001 holiday shopping season (Diamond 
Registry Bulletin, 2003d).  In 2002, the value of the U.S. 
diamond jewelry market increased by 5% from that of 2001 
to $27.4 billion.  This means that the U.S. market accounted 
for more than one-half of the world’s diamond jewelry sales 
in 2002.  During 2002, diamond engagement rings accounted 
for 84% of all engagement rings purchased, an increase of 
2.5% compared with 2001.  The value of the U.S. diamond 
engagement ring market was $4.3 billion (Diamond Registry 
Bulletin, 2003c).  In addition to jewelry, gemstones are used for 
collections, decorative art objects, and exhibits.

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity.  Diamond pricing, in particular, is 
complex; values can vary significantly depending on time, place, 
and the subjective evaluations of buyers and sellers.  There are 
more than 14,000 categories used to assess rough diamond and 
more than 100,000 different combinations of carat, clarity, color, 
and cut values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally influenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply.  Values and prices of gemstones produced and/or sold 
in the United States are listed in tables 3 through 5.  In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies are a significant force affecting 
gem diamond prices worldwide because they mine about one-
half of the diamonds produced each year.  The companies also 
sort and valuate about two-thirds (by value) of the world’s 
annual supply of rough diamonds through De Beers’ subsidiary 
Diamond Trading Co. (DTC), which has marketing agreements 
with other producers.  

Foreign Trade

During 2002, total U.S. gemstone trade with all countries and 
territories was about $17.3 billion, which was approximately 
12% more (by value) than gemstone trade of the previous year.  
Diamonds accounted for about 96% of the 2002 gemstone 
trade total.  In 2002, U.S. exports and reexports of diamond 
were shipped to 73 countries and territories, and imports of all 
gemstones were received from 114 countries and territories 
(tables 6-10).  During 2002, U.S. trade in cut diamonds 
increased by about 15% compared with the previous year, 
and the United States remained the world’s leading diamond 
importer.  The United States is a significant international 
diamond transit center as well as the world’s largest gem 
diamond market.  The large volume of reexports shipped to 
other centers reveals the significance that the United States has 
in the world’s diamond supply network (table 6).

Synthetic gemstone trade increased by more than 15% for the 
United States in 2002 compared with the previous year.  Synthetic 
gemstone imports from Austria, China, Germany, Hong Kong, 
Switzerland, and Thailand made up almost 87% (by value) of the 
total domestic imports of synthetic gemstones during the year.  
Prices of certain synthetic gemstone imports, such as amethyst, 
were very competitive.  The marketing of synthetic imports 
and enhanced gemstones as natural gemstones and the mixing 
of synthetic materials with natural stones in imported parcels 
continued to be problems for some domestic producers in 2002.  
There were also problems with some simulants being marketed as 
synthetic gemstones during the year.

World Review

The gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and the production and sale 
of colored gemstones.  Most diamond supplies are controlled 
by a few major mining companies; prices are supported by 
managing the quality and quantity of the gemstones relative 
to demand, a function performed by De Beers through DTC.  
Unlike diamonds, colored gemstones are primarily produced 
at relatively small low-cost operations with few dominant 
producers; prices are influenced by consumer demand in 
addition to supply availability.

In 2002, world diamond production totaled about 132 million 
carats—76.5 million carats gem quality and 55.2 million carats 
industrial grade (table 11).  Most production was concentrated in 
a few regions—Africa [Angola, Botswana, Congo (Kinshasa), 
Namibia, and South Africa], Asia (northeastern Siberia and 
Yakutia in Russia), Australia, North America (Northwest 
Territories in Canada), and South America (Brazil and 
Venezuela).  In 2002, Australia led the world in total diamond 
output quantity (combined gemstone and industrial), and 
Botswana was the world’s leading gemstone diamond producer 
in terms of output value and quantity.

De Beers reported that its sales of rough diamonds for 2002 
were $5.15 billion, which was up by 15.7% from $4.45 billion 
in 2001.  De Beers diamond stocks were reduced by nearly $1 
billion during the year, and De Beers reported a net income of 
$434 million in 2002, down from $492 million the previous year 
(Diamond Registry Bulletin, 2003b). 

The Antwerp High Council in Belgium reported that overall 
diamond trade increased by 14.8% to $26.3 billion during 2002.  
That was the combination of an increase of 18.9% in rough 
diamond trade and an increase of 10.7% in polished diamond 
trade.  The United States was the strongest market for Antwerp 
polished diamond with exports to the United States increasing 
by 13% to $2.28 billion during 2002 (Diamond Registry 
Bulletin, 2003a).

Additional events in 2002 significant to diamond mining, 
production, and marketing worldwide include the following:

• The Ekati Diamond Mine, Canada’s first operating 
commercial diamond mine, completed its fourth full year 
of production.  In 2002, Ekati produced 4.98 million carats 
of diamonds (BHP Billiton Ltd., 2003).  BHP Billiton 
has an 80% controlling ownership of the Ekati Mine in 
the Northwest Territories in Canada.  Ekati has estimated 
reserves of 60.3 Mt of ore in kimberlite pipes that contain 
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54.3 million carats of diamonds, and the mine life is 
projected to be 25 years.  Operating at full capacity, Ekati 
production is expected to range from 3.5 million to 4.5 
million carats per year.  Ekati diamonds are sold by BHP’s 
Antwerp sales office.  The Ekati is now producing from the 
Koala, Misery, and Panda kimberlite pipes (BHP Billiton 
Ltd., 2001).  The Ekati already accounts for 4% of the world 
market by weight and 6% by value (Law-West, 2002).  
In 2002, BHP Billiton began using underground mining 
techniques to recover diamonds from deeper portions of the 
Koala and Panda kimberlite pipes, which were first open pit 
mined (Diamond Registry Bulletin, 2002).  De Beers’ hold on 
the world diamond market was further reduced at the end of 
2002 when the agreement between Ekati and De Beers to sell 
35% of Ekati production to De Beers expired and was not 
renewed.  The agreement had helped Ekati get started in the 
world diamond market and ended on good terms (Jewelers’ 
Circular Keystone, 2002).

• The Diavik Diamond Mine, also in the Northwest 
Territories, has estimated reserves of 25.6 Mt of ore in 
kimberlite pipes, containing 102 million carats of diamond, 
and the mine life is projected to be 20 years.  Diavik 
received the required permits and regulatory approval 
in 2000 and began site infrastructure development and 
project construction.  Diavik is an unincorporated joint 
venture between Diavik Diamond Mines Inc. (60%) and 
Aber Diamond Mines Ltd. (40%).  The Diavik mine began 
diamond production in December 2002, and it should be built 
up to full production by February 2003—60 days ahead of 
the projected opening date (Professional Jeweler, 2002§).  
The mine is expected to produce about 102 million carats of 
diamond at a rate of 6 million carats per year worth about 
$63 per carat (Diavik Diamond Mines Inc., 2000, p. 10-12).

• A third Canadian commercial diamond project in the 
Northwest Territories is the Snap Lake diamond project.  
De Beers Canada Mining Inc. has projected that Snap Lake 
would begin production in 2006 or 2007 (Law-West, 2002).  
The Snap Lake diamond project has estimated reserves 
of 22.8 Mt of ore in a kimberlite dike that contains 38.8 
million carats of diamond.  The mine life is projected to be 
20 years or more (Jack T. Haynes, Assistant Site Manager, 
De Beers Canada Mining Inc., oral commun., 2001).

In 2002, the worldwide diamond industry recovered 
somewhat from low demand in 2001 and moved toward 
the record levels of 2000.  The world rough diamond 
supply increased by almost 10%, world demand for 
polished wholesale diamonds increased by 4%, and world 
diamond jewelry retail sales increased by 3% compared 
with the levels of 2001.  This growth was constrained 
by economic uncertainties, weak stock markets, low 
consumer confidence, corporate “creative accounting” 
scandals, the hostilities in Afghanistan, and the long lead 
time to the expected arrival of U.S. and allied troops in 
Iraq.  Worldwide diamond jewelry retail sales were valued 
at $56.9 billion, containing diamond valued $14.5 billion 
(polished wholesale prices) (Diamond Intelligence Briefs, 
2003).

In 2002, an international rough diamond certification system 
called the Kimberley Process Certification Scheme (KPCS) 

was implemented to solve the problem of conflict diamonds—
those rough diamonds used by rebel forces and their allies 
to help finance warfare aimed at subverting governments 
recognized as legitimate by the United Nations (U.N.).  The 
KPCS was agreed upon by U.N. member nations, the diamond 
industry, and involved nongovernmental organizations.  
The KPCS includes the following key elements:  the use of 
forgery-resistant certificates and tamper proof containers for 
shipments of rough diamonds; internal controls and procedures 
that provide credible assurance that conflict diamonds do not 
enter the legitimate diamond market; a certification process 
for all exports of rough diamonds; the gathering, organizing, 
and sharing of import and export data on rough diamonds with 
other participants of relevant production; credible monitoring 
and oversight of the international certification scheme for 
rough diamonds; effective enforcement of the provisions of 
the certification scheme through dissuasive and proportional 
penalties for violations; self regulation by the diamond 
industry that fulfills minimum requirements; and the sharing 
of information with all other participants on relevant rules, 
procedures, and legislation as well as examples of national 
certificates used to accompany shipments of rough diamonds 
(Weldon, 2001§).  The KPCS will not be fully implemented 
until all participating countries have passed the necessary laws 
to carry it out.

• In the United States, the Clean Diamond Trade Act, 
which will implement effective measures to stop trade 
in conflict diamonds, was passed by the U.S. House 
of Representatives on November 28, 2001, and by the 
U.S. Senate on January 7, 2003.  The President signed 
the Act into law on April 25, 2003.  Enactment of the 
Clean Diamond Trade Act made the United States a full 
participant in the KPCS (U.S. House of Representatives, 
2003§).  U.S. participation is critical to the success of the 
KPCS in excluding conflict diamonds from the legitimate 
supply chain because the United States has the largest 
part of the world diamond market.  The industry and 
trade associations have played an active role in achieving 
this progress in ending the problem of conflict diamonds 
(Professional Jeweler, 2003§). 

• Near the end of 2001, De Beers quietly settled private 
civil class actions related to the industrial diamond case in 
Ohio against De Beers Industrial Diamonds Division (Pty) 
Ltd. and General Electric Co.  The settlement established 
a $20 million cash fund plus interest and also provided for 
payment of an in-kind rebate of industrial diamonds that 
“class members” purchase from the plaintiffs during the 
period from January 1, 2002, to December 31, 2003.  The 
settlement covered an alleged illegal price fixing that took 
place from November 1, 1987, through May 23, 1994 (Tacy 
Diamond Intelligence, 2002§).

In July, a Chicago, IL-based firm made the first prototype 
gem-quality diamond produced from cremated human remains.  
The firm began offering this service to the public in August 
2002.  By yearend 2002, a significant number of orders had been 
placed, and more than 30 diamonds had been produced.  The 
diamonds are produced domestically and in Spain and Russia.  
During 2002, all diamonds produced were blue, but since 
yearend they are also producing yellow diamonds (Dean Van 
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Den Biesen, Vice President of Operations, LifeGem, Inc., oral 
commun., September 5, 2003).

Worldwide production of natural gemstones other than 
diamond was estimated to have exceeded $2 billion per year.  
Most nondiamond gemstone mines are small, low-cost, and 
widely dispersed operations in remote regions of developing 
nations.  Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl).  In addition, pearls are cultured throughout 
the South Pacific and in other equatorial waters; Australia, 
China, French Polynesia, and Japan are key producers.

The U.S. colored gemstone market posted a recovery 
compared with the economic turbulence of 2001, showing 
considerable improvement in terms of value, but still not as 
good as the 2000 value.  The industry is in a slight growth 
pattern, but the threatening hostilities with Iraq prevented an 
immediate economic recovery.  The surge in retail spending 
through the holiday season reasserted the U.S. dominance as a 
gemstone market, while the European Union and Japan declined 
for the third year in a row.  The rest of the Asian markets grew 
or remained the same as in the previous year.  The popularity of 
colorful gemstones, colored synthetic gemstones, and “fancy” 
colored diamonds continued to increase.  This was evidenced by 
increased sales in 2002 (Colored Stone, 2003).

In 2002, the American Gem Trade Association (a U.S. and 
Canadian trade association) announced that it was adding 
tanzanite to the traditional list of birthstones.  Tanzanite is the 
first stone added to the traditional birthstone list in 90 years, 
and it joins turquoise and zircon as an additional birthstone 
for the month of December.  Tanzanite was first introduced 
as a gemstone in 1969.  It is by far the most popular of blue 
gemstones after sapphire.  Tanzanite is characterized by 
combinations of royal blue and burgundy hues, which have 
an almost universal appeal.  While some tanzanite displays a 
trace of blue when it is originally mined, most crystals emerge 
from the Earth with a muted gray green color.  All tanzanite 
has been subjected to a heat process to produce the violet blue 
hues.  The only known source of tanzanite is a 5-square-mile 
area in the hills of Merelani, 10 miles south of the Kilimanjaro 
International Airport, between Moshi and Arusha in Tanzania.  
With its growing popularity among consumers, adding it to the 
traditional list of birthstones will only increase the demand for 
tanzanite (American Gem Trade Association, 2002§).

U.S. shell production decreased again in 2002.  Shell has been 
one of the largest segments of U.S. gemstone production for 
several years.  The U.S. shell material from mussels is used as 
seed material for culturing pearls.  This production decrease is 
the result of overharvesting in past years, the killing off of U.S. 
native mussel species by nuisance or invasive exotic species, 
and a decline in market demand.  During the past 10 years, the 
United States has lost about three-quarters of the native mussel 

population, and one-half of the approximately 300 total U.S. 
native mussel species are now listed as endangered species.  The 
zebra mussel is the invasive exotic species that has done most 
of the damage, and it has been introduced into U.S. rivers and 
waterways in discharged ballast water from transoceanic ships 
(Iowa Department of Natural Resources, 2001§; Scott Gritterf, 
Fisheries Biologist, Iowa Department of Natural Resources, 
oral commun., November 14, 2002).  The market still has never 
completely recovered from the die-off of Japanese oysters.  
Japan had stockpiled seed materials, and now they are using 
manmade seed materials or seed materials from China and other 
sources.  There has also been an increase in the popularity of 
darker and colored pearls that do not use U.S. seed material (Ted 
Kroll, Assistant Director of Fisheries, Kentucky Department of 
Fish and Wildlife, oral commun., November 15, 2002). 

Outlook

There are indications that there will be continued growth 
in U.S. diamond and jewelry markets in 2003.  Historically, 
diamonds have proven to hold their value despite wars or 
economic depressions (Schumann, 1998, p. 8).  

Diamond exploration is continuing in Canada, and many new 
deposits have been found.  There are several other commercial 
diamond projects and additional discoveries located in Alberta, 
British Columbia, the Northwest Territories, Nunavut, Ontario, 
and Quebec.  When the Snap Lake mine begins production, 
Canada could account for 15% to 20% of the total world 
diamond production.  If Canadian production continues to 
increase at about the same rate, Canada will probably eclipse 
South Africa’s diamond production within a decade.

Independent producers, such as Argyle Diamond Mines in 
Australia and Ekati and Diavik in Canada, will continue to 
bring a greater measure of competition to global markets.  More 
competition presumably will bring more supplies and lower 
prices.  Further consolidation of diamond producers and larger 
amounts of rough diamond being sold outside the DTC will 
continue as the diamond industry adjusts to De Beers giving up 
its control of the industry. 

Numerous synthetics, simulants, and treated gemstones will 
enter the marketplace and necessitate more transparent trade 
industry standards to maintain customer confidence.

More diamond, gemstones, and jewelry will be sold through 
online marketplaces and other forms of e-commerce that emerge to 
serve the diamond and gemstone industry.  This will take place as 
the gemstone industry and its customers become more comfortable 
with and learn the applications of new e-commerce tools.
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Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, color, low density, soft
medium plastics, kaurigum and trapped insects.

Apatite Chloro-calcium Colorless, pink, yellow, Small Low 5.0 3.16-3.23 Double 1.63-1.65 Amblygonite, andalusite, Crystal habit, color, hardness, and
phosphate green, blue, violet brazilianite, precious appearance.

beryl, titanite, topaz,
tourmaline

Azurite Copper carbonate Azure, dark blue, pale Small to do. 3.5-4.0 3.7-3.9 do. 1.72-1.85 Dumortierite, hauynite, Color, softness, crystal habits and
hydroxide blue medium lapis lazuli, lazulite, associated minerals.

sodalite
Benitoite Barium titanium Blue, purple, pink, do. High 6.0-6.5 3.64-3.68 do. 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.

silicate colorless blue diamond, blue
tourmaline, cordierite

Beryl:
Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80 do. 1.58 Synthetic spinel, blue Double refraction, refractive index.

silicate high topaz
Bixbite do. Red Small Very high 7.5-8.0 2.63-2.80 do. 1.58 Pressed plastics, Refractive index.

tourmaline
Emerald do. Green Medium do. 7.5 2.63-2.80 do. 1.58 Fused emerald, glass, Emerald filter, dichroism, refractive 

tourmaline, peridot, index.
green garnet doublets

Emerald, synthetic do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine emerald Lack of flaws, brilliant fluorescence
in ultraviolet light.

Golden (heliodor) do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, topaz, glass, Weak-colored.
medium doublets

Goshenite do. Colorless do. Low 7.5-8.0 2.63-2.80 do. 1.58 Quartz, glass, white Refractive index.
sapphire, white topaz

Morganite do. Pink to rose do. do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, tourmaline, Do.
pink sapphire

Calcite:
Marble Calcium carbonate White, pink, red, blue, do. do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

green, or brown (strong) alabaster gypsum
Mexican onyx do. do. do. do. 3.0 2.72 do. 1.60 do. Banded, translucent.

Charoite Hydrated sodium Lilac, violet, or white Small to do. 5.0-6.0 2.54-2.78 XX 1.55-1.56 Purple marble Color, locality.
calcium hydroxi- medium
fluoro-silicate

Chrysoberyl:
Alexandrite Beryllium aluminate Green by day light, red Small (CIS) High 8.5 3.50-3.84 Double 1.75 Synthetic Strong dichroism, color varies from

by artificial light Medium red to green, hardness.
(Sri Lanka)

Cats-eye do. Greenish to brownish Small to do. 8.5 3.50-3.84 do. 1.75 Synthetic, shell Density, translucence, chatoyance.
large

Chrysolite Beryllium aluminate Yellow, green, and/or Medium Medium 8.5 3.50-3.84 Double 1.75 Tourmaline, peridot Refractive index, silky.
brown

TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

See footnotes at end of table.
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Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Chrysocolla Hydrated copper Green, blue Any Low 2.0-4.0 2.0-2.4 XX 1.46-1.57 Azurite, dyed Lack of crystals, color, fracture, low
silicate chalcedony, malachite, density and softness. 

turquoise, variscite
Coral Calcium carbonate Orange, red, white, Branching, do. 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.

black, purple, or green medium
Corundum:

Ruby Aluminum oxide Rose to deep purplish Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, including Inclusions, fluorescence.
red spinel, garnet

Sapphire, blue do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, double refraction, 
dichroism.

Sapphire, fancy do. Yellow, pink, colorless, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, glass and Inclusions, double refraction,
orange, green, or violet large doublets, morganite refractive index.

Sapphire and ruby, do. Red, pink, violet, blue, do. High to low 9.0 3.95-4.10 do. 1.78 Star quartz, synthetic Shows asterism, color side view.
stars or gray stars

Sapphire or ruby, do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
synthetic carats

Cubic zirconia Zirconium and Colorless, pink, blue, Small do. 8.25-8.5 5.8 Single 2.17 Diamond, zircon, titania, Hardness, density, refractive index,
yttrium oxides lavender, yellow moissanite lack of flaws and inclusions.

Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525 do. 2.42 Zircon, titania, cubic High index, dispersion, hardness,
yellow, brown, green, zirconia, moissanite luster.
red, pink, blue

Feldspar:
Amazonite Alkali aluminum Green-blue Large Low 6.0-6.5 2.56 XX 1.52 Jade, turquoise Cleavage, sheen, vitreous to pearly,

silicate opaque, grid.
Labradorite do. Gray with blue and do. do. 6.0-6.5 2.56 XX 1.56 do. Do.

bronze sheen color 
play (schiller)

Moonstone do. Colorless, white, gray, do. do. 6.0-6.5 2.77 XX 1.52-1.54 Glass, chalcedony, opal Pale sheen, opalescent.
or yellow with white,
blue, or bronze schiller

Sunstone do. Orange, red brown, Small to do. 6.0-6.5 2.77 XX 1.53-1.55 Aventurine, glass Red glittery schiller.
colorless with gold or medium
red glittery schiller

Garnet Complex silicate Brown, black, yellow, do. Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics,  spinel, Single refraction, anomalous strain.
green, red, or orange strained glass

Hematite Iron oxide Black, black-gray, Medium to Low 5.5-6.5 5.12-5.28 XX 2.94-3.22 Davidite, cassiterite, Crystal habit, streak and hardness.
brown-red large magnetite, neptunite,

pyrolusite, wolframite
Jade:

Jadeite Complex silicate Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Nephrite, chalcedony, Luster, spectrum, translucent to
white, or mauve high crystalline onyx, bowenite, opaque.

vesuvianite, grossularite
Nephrite Complex hydrous do. do. do. 6.0-6.5 2.96-3.10 do. 1.61-1.63 Jadeite, chalcedony, Do.

silicate onyx, bowenite,
vesuvianite, grossularite

See footnotes at end of table.

TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY
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Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Jet (gagate) Lignite Deep black, dark brown do. Low 2.5-4.0 1.19-1.35 XX 1.64-1.68 Anthracite, asphalt, Luster, color.
cannel coal, onyx,
schorl, glass, rubber

Lapis lazuli Sodium calcium Dark azure-blue to do. do. 5.0-6.0 2.50-3.0 XX 1.50 Azurite, dumortierite, Color, crystal habit, associated
aluminum silicate bright indigo blue or dyed howlite, lazulite, minerals, luster, and localities.

even a pale sky blue sodalite, glass
Malachite Hydrated copper Light to black-green do. do. 3.5-4.0 3.25-4.10 XX 1.66-1.91 Brochantite, chrysoprase, Color banding, softness, associated

carbonate banded opaque green gemstones minerals. 
Moissanite Silicon carbide Colorless and pale Small Low to 9.25 3.21 Double 2.65-2.69 Diamond, zircon, titania, Hardness, dispersion, refractive

shades of green, blue, medium cubic zirconia index, lack of flaws and inclusions.
or yellow

Obsidian Amorphous, Black, gray, brown, Large Low 5.0-5.5 2.35-2.60 XX 1.45-1.55 Aegirine-augite, gagate, Color, conchoidal fracture, flow
variable (usually dark green, white, gadolinite, hematite, bubbles, softness, and lack of 
felsic) transparent pyrolusite, wolframite crystal faces.

Opal Hydrated silica Reddish orange, colors do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Color play (opalescence).
flash in white gray, triplets, chalcedony
black, red, or yellow

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline, chrysoberyl Strong double refraction, low 
silicate (strong) dichroism.

Quartz:
Agate Silicon dioxide Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline, irregularly banded,

onyx dendritic inclusions.
Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double 1.55 Glass, plastic, fluorite Macrocrystalline, refractive index,

color, transparent, hardness.
Aventurine do. Green, red-brown, do. Low 7.0 2.64-2.69 do. 1.54-1.55 Iridescent analcime, Macrocrystalline, color, metallic

gold-brown, with metallic aventurine feldspar, iridescent flake reflections, 
metallic iridescent emerald, aventurine hardness.
reflection glass

Cairngorm do. Smoky orange or yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, refractive index,
color, transparent, hardness.

Carnelian do. Flesh red to brown red do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Jasper Cryptocrystalline, color, hardness.
Chalcedony do. Bluish, white, gray do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Tanzanite Do.
Chrysoprase do. Green, apple-green do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Chrome chalcedony, jade, Do.

prase opal, prehnite, 
smithsonite, variscite,
artifically colored
green chalcedony

Citrine Silica Yellow Large Low 7.0 2.65-2.66 Double 1.55 do. Macrocrystalline, refractive index,
color, transparent, hardness.

Crystal:
Rock crystal do. Colorless do. do. 7.0 2.65-2.66 do. 1.55 Topaz, colorless sapphire Do.

Jasper do. Any, striped, spotted, or do. do. 7.0 2.58-2.66 XX XX do. Cryptocrystalline, opaque, vitreous
sometimes uniform luster, hardness.

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

See footnotes at end of table.
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Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Crystal--Continued:
Onyx Silica Many colors Large Low 7.0 2.58-2.64 XX XX Topaz, colorless Cryptocrystalline, uniformly banded,

sapphire hardness.
Petrified wood do. Brown, gray, red, yellow do. do. 6.5-7.0 2.58-2.91 Double 1.54 Agate, jasper Color, hardness, wood grain.
Rose do. Pink, rose red do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, refractive index,

color, transparent, hardness.
Tiger's eye do. Golden yellow, brown, do. do. 6.5-7.0 2.58-2.64 XX 1.53-1.54 XX Macrocrystalline, color, hardness,

red, blue-black hatoyancy.
Rhodochrosite Manganese Rose-red to yellowish, do. do. 4.0 3.45-3.7 Double 1.6-1.82 Fire opal, rhodonite, Color, crystal habit, reaction to acid,

carbonate stripped tugtupite, tourmaline and perfect rhombohedral cleavage.
Rhodonite Manganese iron Dark red, flesh red, with do. do. 5.5-6.5 3.40-3.74 do. 1.72-1.75 Rhodochrosite, thulite, Color, black inclusions, lack of

calcium silicate dendritic inclusions of hessonite, spessartine, reaction to acid and hardness.
black manganese oxide pyroxmangite, spinel,

tourmaline
Shell:

Mother-of-pearl Calcium carbonate White, cream, green, Small Low 3.5 2.6-2.85 XX XX Glass and plastic Luster, iridescent play of color.
blue-green, with imitation
iridescent color play

Pearl do. White, cream to black, do. Low to high 2.5-4.5 2.6-2.85 XX XX Cultured and glass or Luster, iridescence, structure, x-ray.
sometimes with hint plastic imitation
of pink, green, purple

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single refraction,
aluminum oxide medium inclusions.

Spinel, synthetic do. do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved
carats topaz, alexandrite striae, bubbles.

Spodumene:
Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Synthetic spinel Refractive index, color, pleochroism.

silicate
Kunzite do. Pink to lilac do. do. 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, morganite Refractive index, color, pleochroism.

Tanzanite Complex silicate Blue to lavender Small High 6.0-7.0 3.30 do. 1.69 Sapphire, synthetics Strong trichroism, color.
Topaz do. White, blue, green, pink, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, quartz Color, density, hardness, refractive

yellow, gold medium index, perfect in basal cleavage.
Tourmaline do. Any, including mixed do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, beryl, garnet Double refraction, color, refractive

corundum, glass index.
Turquoise Copper aluminum Blue to green with black, Large Low 6.0 2.60-2.83 Double 1.63 Glass, plastics, variscite, Difficult if matrix not present, 

phosphate brown-red inclusions dumortierite, dyed matrix usually limonitic.
howlite, chrysocolla

Unakite Granitic rock, Olive green, pink, do. do. 6.0-7.0 2.60-3.20 XX XX XX Olive green, pink, and gray-blue
feldspar, epidote, and blue-gray colors.
quartz

Zircon Zirconium silicate White, blue, brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly dichroic,
yellow, or green medium medium (strong) topaz, aquamarine wear on facet edges.

1Small--up to 5 carats; medium--5 to 50 carats; large--more than 50 carats.
2Low--up to $25 per carat; medium--up to $200 per carat; high--more than $200 per carat.

TABLE 1--Continued
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Production Date of first
Gemstone method Company/producer production

Alexandrite Flux Creative Crystals 1970s.
Do. Melt pulling J.O. Crystal 1990s.
Do. do. Kyocera 1980s.
Do. Zone melt Seiko 1980s.

Cubic zirconia Skull melt Various producers 1970s.
Emerald Flux Chatham 1930s.

Do. do. Gilson 1960s.
Do. do. Kyocera 1970s.
Do. do. Seiko 1980s.
Do. do. Lennix 1980s.
Do. do. Russia 1980s.
Do. Hydrothermal Lechleitner 1960s.
Do. do. Regency 1980s.
Do. do. Biron 1980s.
Do. do. Russia 1980s.

Ruby Flux Chatham 1950s.
Do. do. Kashan 1960s.
Do. do. J.O. Crystal 1980s.
Do. do. Douras 1990s
Do. Zone melt Seiko 1980s.
Do. Melt pulling Kyocera 1970s.
Do. Verneuil Various producers 1900s.

Sapphire Flux Chatham 1970s.
Do. Zone melt Seiko 1980s.
Do. Melt pulling Kyocera 1980s.
Do. Verneuil Various producers 1900s.

Star ruby do. Linde 1940s.
Do. Melt pulling Kyocera 1980s.
Do. do. Nakazumi 1980s.

Star sapphire Verneuil Linde 1940s.

TABLE 2 
SYNTHETIC GEMSTONE PRODUCTION METHODS
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Gem materials 2001 2002
Beryl (2) 9
Coral, all types 83 108
Diamond (3) (3)

Garnet 46 r 46
Gem feldspar (2) 379 e

Geode/nodules 375 (2)

Opal 44 (2)

Quartz:
Macrocrystalline4 307 246
Cryptocrystalline5 381 84

Sapphire/ruby 152 212
Shell 2,860 1,440
Topaz (2) (2)

Tourmaline 334 105
Turquoise (2) 540
Other 8,350 8,420

Total 14,900 12,600

jasper, moss agate, onyx, and sard.

citrine, hawk's eye, pasiolite, prase, quartz cat's eye, rock crystal,
rose quartz, smoky quartz, and tiger's eye.
5Cryptocrystalline (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,

2Included in "Total."
3Included with "Other." 
4Macrocrystalline quartz (crystals recognizable with the naked
eye) includes amethyst, amethyst quartz, aventurine, blue quartz,

eEstimated. rRevised.
1Data are rounded to no more than three significant digits; may
not add to totals shown.

TABLE 3 
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)
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Description, Clarity2 Representative prices
color3 (GIA terms) January4 June5 December6

0.25 G VS1 $1,200 $1,200 $1,200
.25 G VS2 1,150 1,150 1,150
.25 G SI1 975 975 975
.25 H VS1 1,100 1,100 1,100
.25 H VS2 1,000 1,000 1,000
.25 H SI1 925 925 925
.50 G VS1 3,200 3,200 3,200
.50 G VS2 2,800 2,800 2,800
.50 G SI1 2,400 2,400 2,400
.50 H VS1 2,800 2,800 2,800
.50 H VS2 2,400 2,400 2,400
.50 H SI1 2,200 2,200 2,200
.75 G VS1 3,800 3,800 3,600
.75 G VS2 3,600 3,600 3,500
.75 G SI1 3,300 3,300 3,200
.75 H VS1 3,500 3,500 3,300
.75 H VS2 3,450 3,450 3,200
.75 H SI1 3,000 3,000 2,900

1.00 G VS1 5,800 5,800 5,800
1.00 G VS2 5,500 5,500 5,500
1.00 G SI1 4,800 4,800 4,800
1.00 H VS1 5,200 5,200 5,200
1.00 H VS2 4,900 4,900 4,900
1.00 H SI1 4,700 4,700 4,700

included, but not visible; SII—slightly included.
4Source:  Jewelers' Circular Keystone, v. 173, no. 2, February 2002, p. 49.
5Source:  Jewelers' Circular Keystone, v. 173, no. 7, July 2002, p. 52.
6Source:  Jewelers' Circular Keystone, v. 174, no. 1, January 2003, p. 40.

weight

1Data are rounded to no more than three significant digits.
2Gemological Institute of America (GIA) color grades:  D—colorless; E—rare white; G, H, I—traces of color.
3Clarity:  IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very slightly

TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 20021

Carat

Gemstone January1 December2

Amethyst $7-$14 $7-$14
Blue sapphire 800-1,300 750-1,200
Blue topaz 3-5 3-5
Emerald 1,300-2,000 1,300-2,000
Green tourmaline 70-125 70-150
Pearl:3

Cultured saltwater 5 5
Natural 210 210

Pink tourmaline 60-125 60-125
Rhodolite garnet 18-30 18-30
Ruby 1,200-1,550 1,100-1,450
Tanzanite 170-270 200-300

3Prices are per 4.6 mm pearl.

2Source:  The Guide, fall/winter 2002-2003, p. 14, p. 30, p. 45, p. 61, p. 72, p. 
86, p. 96, p. 98, p. 104, p. 123, and p. 135.  These figures are approximate
current wholesale purchase prices paid by retail jewelers on a per stone basis
for fine-quality stones.

1Source:  The Guide, spring/summer 2002, p. 14, p. 30, p. 43, p. 59, p. 71, p.
85, p. 95, p. 97, p. 103, p. 125, and p. 137.  These figures are approximate
current wholesale purchase prices paid by retail jewelers on a per stone basis
for fine-quality stones.

TABLE 5 
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2002

Price range per carat
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
Exports:

Belgium 573,000 $454 343,000 $278
Canada 98,800 29 105,000 41
France 35,400 135 8,760 37
Germany 23,400 4 3,360 3
Guatemala 135,000 13 168,000 17
Hong Kong 336,000 125 251,000 89
India 294,000 35 83,100 12
Israel 575,000 512 246,000 477
Japan 35,400 27 13,800 31
Mexico 91,500 20 199,000 43
Netherlands 36,600 7 460 8
Switzerland 102,000 163 9,570 48
Thailand 85,500 15 28,200 5
United Kingdom 42,300 68 19,000 19
Other 133,000 96 76,500 57

Total 2,600,000 1,700 1,550,000 1,160
Reexports:

Belgium 1,340,000 565 2,650,000 801
Canada 117,000 47 109,000 59
Dominican Republic 52,600 7 102,000 9
Hong Kong 1,390,000 347 2,470,000 381
India 723,000 92 1,230,000 157
Israel 1,760,000 899 4,290,000 1,250
Japan 91,100 32 181,000 35
Malaysia 16,700 4 64,200 6
Mexico 29,100 4 12,900 3
Singapore 76,400 14 158,000 20
Switzerland 277,000 130 382,000 191
Thailand 185,000 25 368,000 55
United Arab Emirates 194,000 27 253,000 71
United Kingdom 103,000 102 364,000 134
Other 68,100 49 117,000 59

Total 6,420,000 2,340 12,700,000 3,230
Grand total 9,010,000 4,050 14,300,000 4,400

Source:  U.S. Census Bureau.

2001 2002

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.

TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF

INDUSTRIAL DIAMOND), BY COUNTRY1
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural:3

Belgium 73,800 $75 17,800 $12
Botswana 4,880 12 6,350 18
Brazil 16,800 8 20,000 15
Canada 8,650 9 9,900 2
Congo (Brazzaville) 4,750 10 9,630 14
Congo (Kinshasa) 15,200 10 27,800 24
Ghana 20,400 3 3,180 3
Guinea 7,060 14 6,850 19
Guyana 34,500 4 54,900 6
Hong Kong 3,780 4 353 (4)

Israel 9,120 10 5,590 15
Russia 24,400 11 26,700 6
South Africa 297,000 290 436,000 353
United Kingdom 367,000 84 344,000 69
Venezuela 6,110 3 15,100 5
Other 6,880 5 29,600 7

Total 900,000 550 1,010,000 567
Cut but unset, not more than 0.5 carat:

Australia 3,440 (4) 2,650 1
Belgium 731,000 216 770,000 227
Brazil 12,600 2 7,660 2
Canada 3,320 1 4,960 1
China 33,800 7 70,400 6
Dominican Republic 6,970 1 12,900 1
Hong Kong 316,000 59 403,000 64
India 9,050,000 1,510 11,500,000 1,890
Israel 992,000 535 997,000 454
Japan 7,980 3 2,500 1
Mexico 140,000 12 249,000 12
Singapore 9,240 2 4,110 1
Sri Lanka 10,500 2 7,110 2
Switzerland 10,900 4 6,600 2
Thailand 77,700 14 99,600 11
United Arab Emirates 86,500 21 82,300 18
United Kingdom 7,490 7 12,000 4
Other 22,000 9 23,500 7

Total 11,500,000 2,410 14,300,000 2,710
Cut but unset, more than 0.5 carat:

Belgium 1,100,000 1,840 1,280,000 2,060
Canada 3,910 14 7,520 27
France 7,150 31 2,250 17
Hong Kong 192,000 145 89,800 153
India 673,000 406 1,120,000 742
Israel 2,550,000 4,560 3,040,000 5,300
Japan 5,110 13 2,960 7
Mauritius 3,770 7 3,230 7
Russia 62,900 112 45,200 78
South Africa 24,100 161 30,600 127
Switzerland 13,700 118 13,500 101
Thailand 9,100 9 5,140 5
United Arab Emirates 19,700 17 7,520 8
United Kingdom 15,700 118 21,000 100
Other 23,300 72 27,600 67

Total 4,710,000 7,630 5,690,000 8,800

Source:  U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.
4Less than 1/2 unit.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

2001 2002
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Emerald:

Australia 161,000 (3) 10,200 (3)

Belgium 11,700 $2 26,800 $1
Brazil 2,050,000 6 4,940,000 6
China 2,120 (3) 18,100 (3)

Colombia 1,070,000 58 683,000 69
Germany 29,700 1 15,200 1
Hong Kong 354,000 6 102,000 4
India 2,040,000 20 2,100,000 20
Israel 127,000 26 97,900 20
Japan 16,900 1 1,090 (3)

Sri Lanka 41,000 2 95 (3)

Switzerland 36,300 10 75,200 9
Taiwan 83 (3) 33 (3)

Thailand 287,000 5 538,000 7
United Kingdom 5,770 1 44,500 4
Zambia 106,000 1 408 (3)

Other 32,000 3 18,000 2
Total 6,370,000 141 8,670,000 143

Ruby:
Belgium 500 1 15,000 2
Brazil 134 (3) 301 (3)

Burma 9,740 3 11,000 3
China 8,940 (3) 45,600 (3)

Colombia 328 (3) -- --
Germany 24,800 (3) 18,200 1
Hong Kong 123,000 4 140,000 4
India 762,000 2 1,110,000 5
Israel 26,500 1 32,700 2
Japan 28,400 (3) 2,300 (3)

Pakistan 1,400 (3) -- --
Sri Lanka 4,260 1 3,210 (3)

Switzerland 26,400 10 13,800 15
Thailand 1,940,000 43 2,220,000 50
United Kingdom 21,800 2 20,800 4
Other 25,700 2 24,300 1

Total 3,000,000 69 3,660,000 88
Sapphire:

Australia 3,270 (3) 82,700 1
Belgium 1,720 1 8,440 1
Brazil 642 (3) 1,250 (3)

Burma 395 1 669 4
Canada 250 (3) 664 (3)

China 15,100 (3) 28,800 (3)

Colombia 3,680 (3) -- --
France 1,670 1 1,710 1
Germany 42,500 1 143,000 2
Hong Kong 281,000 8 251,000 7
India 873,000 5 828,000 4
Israel 40,700 3 26,700 2
Sri Lanka 294,000 20 274,000 25
Switzerland 36,900 12 31,600 8
Thailand 4,470,000 66 5,040,000 77
United Kingdom 17,500 3 32,700 4
Other 65,900 2 28,700 3

Total 6,150,000 122 6,780,000 139

2001 2002

See footnotes at end of table.

TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY1
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Other:

Rough, uncut:
Australia NA $4 NA $3
Brazil NA 13 NA 10
China NA 1 NA 3
Colombia NA (3) NA (3)

Fiji NA 2 NA 2
Hong Kong NA 1 NA 1
India NA 2 NA 1
Indonesia NA 2 NA 2
Kenya NA (3) NA (3)

Nigeria NA (3) NA (3)

Pakistan NA 1 NA 3
Philippines NA 1 NA 1
Russia NA (3) NA (3)

South Africa NA 1 NA 1
Switzerland NA (3) NA (3)

Taiwan NA (3) NA (3)

Tanzania NA 1 NA 1
Thailand NA 1 NA 2
United Kingdom NA 1 NA 1
Zambia NA (3) NA 1
Other NA 7 NA 8

Total NA 38 NA 41
Cut, set and unset:

Australia NA 16 NA 16
Austria NA 1 NA 2
Brazil NA 7 NA 8
Canada NA 1 NA 1
China NA 12 NA 26
Columbia NA 1 NA 1
French Polynesia NA 5 NA 7
Germany NA 15 NA 18
Hong Kong NA 44 NA 32
India NA 82 NA 75
Indonesia NA 1 NA (3)

Israel NA 5 NA 5
Japan NA 20 NA 11
Mexico NA 2 NA 1
South Africa NA 1 NA 1
Sri Lanka NA 6 NA 6
Switzerland NA 2 NA 2
Taiwan NA 1 NA 2
Tanzania NA 10 NA 7
Thailand NA 27 NA 31
United Kingdom NA 8 NA 8
Other NA 3 NA 6

Total NA 268 NA 265

Source:  U.S. Census Bureau.

NA Not available.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than 1/2 unit.

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,
BY KIND AND COUNTRY1

2001 2002

TABLE 8--Continued
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Country 2001 2002
Synthetic, cut but unset:

Australia 224 27
Austria 2,980 2,730
Belgium 80 72
Brazil 62 143
China 13,700 10,300
France 974 831
Germany 10,000 9,630
Hong Kong 2,410 1,950
India 819 822
Italy 43 50
Japan 53 28
Korea, Republic of 1,360 727
Netherlands 74 65
Singapore 157 79
Spain 31 14
Sri Lanka 1,250 844
Switzerland 7,530 6,360
Taiwan 464 312
Thailand 1,970 1,670
Other 165 913

Total 44,300 37,600
Imitation:3

Austria 64,800 39,900
China 1,330 2,260
Czech Republic 13,700 8,850
Germany 1,140 1,300
Hong Kong 255 1,560
India 355 1,280
Italy 207 139
Japan 400 247
Korea, Republic of 1,120 467
Spain 147 72
Taiwan 245 164
Other 497 434

Total 84,300 56,700

2Customs value.
3Includes pearls.

Source:  U.S. Census Bureau.

(Thousand dollars)2

1Data are rounded to no more than three significant digits; may not
add to totals shown.

TABLE 9 
VALUE OF U.S. IMPORTS OF SYNTHETIC AND IMITATION

GEMSTONES, BY COUNTRY1
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Stones Quantity Value2 Quantity Value2

Diamonds:
Rough or uncut 900 550,000 1,010 567,000
Cut but unset 16,200 10,000,000 19,900 11,500,000

Emeralds, cut but unset 6,370 141,000 8,670 143,000
Coral and similar materials, unworked NA 10,900 NA 10,400
Rubies and sapphires, cut but unset 9,150 191,000 10,400 226,000
Pearls:

Natural NA 8,520 NA 1,490
Cultured NA 47,200 NA 35,000
Imitation NA 1,290 NA 968

Other precious and semiprecious stones:
Rough, uncut 1,020,000 22,200 812,000 24,200
Cut, set and unset NA 213,000 NA 229,000
Other NA 5,070 NA 6,580
Synthetic:

Cut but unset 345,000 44,300 251,000 37,600
Other NA 5,760 NA 5,610

Imitation gemstone3 NA 83,000 NA 55,700
Total XX 11,400,000 XX 12,900,000

Source:  U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

2001 2002

NA Not available.  XX Not applicable.

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)
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Type and country4 1998 1999 2000 2001 2002
Gemstones:

Angola 2,400 3,360 3,914 5 4,653 5 5,400
Australia 18,400 13,400 r 12,000 r 10,700 15,100
Botswana 14,800 r 17,200 r 18,500 r 19,800 r 21,300
Brazil 100 5 900 5 1,000 5 1,000 5 700
Canada 203 5 2,429 5 2,435 r, 5 3,685 r, 5 4,984 5

Central African Republic 330 311 346 360 375
China 230 230 230 235 235
Congo (Kinshasa) 5,080 4,120 3,500 9,100 9,100
Cote d' Ivoire 210 270 210 210 160
Ghana 658 r 546 r 792 r 936 r 770
Guinea 294 287 r 278 270 270
Guyana 50 r, 5 45 r, 5 82 r, 5 179 r, 5 100
Liberia 150 120 100 100 120
Namibia 1,350 r 1,630 r 1,450 r 1,487 r, 5 1,350
Russia 11,500 11,500 11,600 11,600 11,500
Sierra Leone 200 450 450 450 450
South Africa 4,280 r 4,010 r 4,320 r 4,470 4,350
Tanzania 83 200 301 216 r 182
Venezuela 80 59 29 r 14 r 15
Zimbabwe 10 15 8 r -- r --
Other 19 r 20 r 24 r 25 r 25

Total 60,400 61,100 r 61,600 r 69,500 r 76,500
Industrial:

Angola 364 373 435 517 600
Australia 22,500 16,381 5 14,700 13,100 18,500
Botswana 5,000 5,730 r 6,160 r 6,600 r 7,100
Central African Republic 200 120 115 120 125
China 900 920 920 950 955
Congo (Kinshasa) 21,000 16,000 14,200 9,100 9,100
Cote d' Ivoire 100 128 110 110 90
Ghana 165 r 136 r 198 r 234 r 193
Guinea 98 96 r 91 100 r 100
Liberia 150 80 70 70 80
Namibia 71 r -- r 106 r -- --
Russia 11,600 11,500 11,600 11,600 11,500
Sierra Leone 50 150 150 150 150
South Africa 6,420 r 6,010 r 6,470 r 6,700 6,530
Tanzania 15 35 53 r 38 r 33
Venezuela 17 36 80 r 38 r 40
Zimbabwe 19 30 15 r -- r --
Other 44 r 52 r 64 r 66 r 68

Total 68,700 57,800 r 55,500 r 49,500 r 55,200
Grand total 129,000 119,000 r 117,000 r 119,000 r 132,000

3In addition to the countries listed, natural diamond is produced in Nigeria, but information is inadequate to estimate output.
4Includes near-gem and cheap-gem qualities.
5Reported figure.

rRevised.  -- Zero.
1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through May 27, 2003.

TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY TYPE AND COUNTRY1, 2, 3

(Thousand carats)
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GEMSTONES

By Donald W. Olson
Domestic survey data and tables were prepared by Nicholas A. Muniz and Christine K. Pisut, statistical assistants, and the 

world production table was prepared by Glenn J. Wallace, international data coordinator.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, and petrified 
wood) used for personal adornment, display, or object of art 
because it possesses beauty, durability, and rarity.  Of more than 
4,000 mineral species, only about 100 possess all these attributes 
and are considered to be gemstones.  Silicates other than quartz 
compose the largest group of gemstones; oxides and quartz 
compose the second largest (table 1).  A further subcategory of 
gemstones is colored gemstone, which in this report designates 
all nondiamond gemstones, including amber, coral, and shell.  
In addition, laboratory-created gemstones, cultured pearls, and 
gemstone simulants are discussed but are treated separately from 
natural gemstones (table 2).  Trade data in this report are from 
the U.S. Census Bureau.  Quantities are reported in carats unless 
otherwise noted.  All percentages in the report were computed 
based on the unrounded data.  Current information on industrial-
grade diamond and industrial-grade garnet can be found in the 
U.S. Geological Survey (USGS) Minerals Yearbook chapters on 
industrial diamond and industrial garnet.

Gemstones have fascinated humans since prehistoric times.  
They have been valued as treasured objects throughout history 
by all societies in all parts of the world.  Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the first 
stones known to have been used for making jewelry.  These 
stones served as symbols of wealth and power.  Today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth.  In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Production

Commercial mining of gemstones has never been extensive 
in the United States.  More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most 
of the deposits have been relatively small compared with other 
mining operations.  In the United States, much of the current 
gemstone mining is conducted by collectors, gem clubs, and 
hobbyists rather than by businesses.

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, firms that manufacture laboratory-
created gemstones, and individuals and companies that cut 
natural and laboratory-created gemstones.  The domestic 
gemstone industry is focused on the production of colored 
gemstones and on the cutting of large diamonds.  Industry 
employment is estimated to range from 1,000 to 1,500 workers 
(U.S. International Trade Commission, 1997, p. 1).

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 

independently.  The small producers probably have an average 
of less than three employees, including those who only work 
part time.  The number of gemstone mines operating from 
year to year fluctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it difficult to obtain financing for developing and sustaining 
economically viable deposits (U.S. International Trade 
Commission, 1997, p. 23).

The total value of natural gemstones produced in the United 
States during 2003 was estimated to be at least $12.5 million 
(table 3).  The production value decreased slightly from that of 
the preceding year.

The estimate of 2003 U.S. gemstone production was based 
on a survey of more than 230 domestic gemstone producers 
conducted by the USGS.  The survey provided a foundation for 
projecting the scope and level of domestic gemstone production 
during the year.  However, the USGS survey did not represent 
all gemstone activity in the United States, which includes 
thousands of professional and amateur collectors.  Consequently, 
the USGS supplemented its survey with estimates of domestic 
gemstone production from related published data, contacts with 
gemstone dealers and collectors, and information garnered at 
gem and mineral shows.

Natural gemstone materials indigenous to the United States 
are collected, produced, and/or marketed in every State.  During 
2003, all 50 States produced at least $1,000 worth of gemstone 
materials.  Seven States accounted for 77% of the total value, 
as reported by survey respondents.  These States, in order 
of declining value of production, were Tennessee, Arizona, 
Oregon, California, Nevada, Montana, and Idaho.  Some 
States were known for the production of a single gemstone 
material—Tennessee for freshwater pearls, for example.  Other 
States produced a variety of gemstones, for example Arizona, 
whose gemstone deposits included agate, amethyst, azurite, 
chrysocolla, garnet, jade, jasper, malachite, obsidian, onyx, 
opal, peridot, petrified wood, smithsonite, and turquoise.  There 
is also a wide variety of gemstones found and produced in 
California, Idaho, Montana, and North Carolina.

The United States has two significant operations in known 
diamond-bearing areas.  The first, the Kelsey Lake diamond 
mine, is the United States’ only commercial diamond mine and 
is close to the Colorado-Wyoming State line near Fort Collins, 
CO.  Kelsey Lake did not report any production during 2003.  
The mine is owned and operated by Great Western Diamond Co. 
(a subsidiary of McKenzie Bay International, Ltd. of Canada).  
The Kelsey Lake property includes nine known kimberlite 
pipes, of which three have been tested and have shown that 
diamonds are present.  The remaining six pipes have yet to be 
fully explored and tested for their diamond potential.  Of the 
diamonds recovered, 50% to 65% was clear gem quality, and 
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almost one-third was one carat or larger in size.  The identified 
resources are at least 17 million metric tons (Mt) grading an 
average of 4 carats per 100 metric tons (Taylor Hard Money 
Advisers, 2000§1).  Diamond was produced at Kelsey Lake 
through the month of April 2002.  As of early 2003, the mine 
was in care-and-maintenance mode.

The second U.S. diamond operation is in Crater of Diamonds 
State Park near Murfreesboro in Pike County, AR, where a dig-
for-fee operation for tourists and rockhounds is maintained by 
the State of Arkansas.  Crater of Diamonds is the only diamond 
mine in the world that is open to the public.  The diamonds 
occur in a lamproite breccia tuff associated with a volcanic 
pipe and in the soil developed from the lamproite breccia tuff.  
In 2003, 641 diamonds with an average weight of 0.2 carats 
were recovered at Crater of Diamonds State Park.  Since the 
diamond-bearing pipe and the adjoining area became a State 
park in 1972, more than 22,000 diamonds have been recovered 
(J.M. Howard, geology supervisor, Arkansas Geological 
Commission, written commun., 2003).  Exploration has 
demonstrated that there is about 78.5 Mt of diamond-bearing 
rock in this diamond deposit (Howard, 1999, p. 62).  An 
Arkansas law, enacted early in 1999, prohibits commercial 
diamond mining in the park (Diamond Registry Bulletin, 1999).

Studies by the Wyoming Geological Survey have shown that 
Wyoming has the potential for a $1 billion diamond mining 
business.  Wyoming has many of the same geologic conditions 
as Canada, and there is evidence of hundreds of kimberlite 
pipes in the State.  Twenty diamondiferous kimberlite pipes and 
one diamondiferous mafic breccia pipe have been identified in 
southern Wyoming.  Two of the largest kimberlite fields, State 
Line and Iron Mountain, and the largest lamproite field in the 
United States, Leucite Hills, are in Wyoming.  There has been 
slight interest in the southern Wyoming and northern Colorado 
area by several diamond mining firms, but the only diamond 
mine developed in the area thus far is the Kelsey Lake Mine.  
Individual diamond gems worth $89,000 and $300,000 have 
been found there (Associated Press, 2002§). 

In addition to natural gemstones, laboratory-created gemstones 
and gemstone simulants are produced in the United States.  
Laboratory-created or synthetic gemstones have the same 
chemical, optical, and physical properties as the natural materials 
that they appear to be.  Simulants have an appearance similar 
to that of a natural gemstone material, but they have different 
chemical, optical, and physical properties.  Laboratory-created 
gemstones produced in the United States include alexandrite, 
cubic zirconia, diamond, emerald, moissanite, ruby, sapphire, 
and turquoise.  Simulants of coral, lapis lazuli, malachite, and 
turquoise also are manufactured in the United States.  In addition, 
certain colors of laboratory-created sapphire and spinel, used to 
represent other gemstones, are classified as simulants.

Laboratory-created gemstone production in the United 
States was valued at more than $33.4 million during 2003; 
simulant gemstone output was even greater and was estimated 
to be valued at more than $100 million.  Five firms in five 
States, representing virtually the entire U.S. laboratory-created 

gemstone industry, reported production to the USGS.  The 
States with reported laboratory-created gemstone production, in 
descending production value order, were North Carolina, New 
York, Florida, Michigan, and Arizona.

One U.S. company, Gemesis Corp., produced consistent 
quality laboratory-created gem diamond and reported a 
fourth year of production in 2003.  The laboratory-created 
diamonds are produced using equipment, expertise, and 
technology developed by a team of scientists from Russia 
and the University of Florida.  The weight of the laboratory-
created diamond stones range from 1.5 to 2 carats, and most 
of the stones are yellow, brownish yellow, colorless, and green 
(Weldon, 1999§).  In 2002, Gemesis moved into a new facility 
near Sarasota, FL, where it started with 27 diamond-growing 
machines, each machine capable of growing 3-carat rough 
diamonds by generating temperatures and pressures that recreate 
the conditions in the Earth’s mantle, where natural diamonds 
form.  Gemesis eventually plans to have 250 diamond-growing 
machines installed (Davis, 2003).  In the near future, Gemesis 
could be producing as much as 30,000 to 40,000 stones each 
year, and annual revenues may hit $70 million to $80 million 
(Diamond Registry Bulletin, 2001).  Gemesis diamonds became 
available for retail purchase in jewelry stores and on the Internet 
in the fall of 2003.  The prices of the Gemesis laboratory-created 
diamonds will be below those of natural diamond but still above 
the prices of simulated diamond (Weldon, 2003§).

A second U.S. company, Apollo Diamond, Inc., has developed 
and patented a method for growing gem-quality diamond 
by chemical vapor deposition (CVD).  The CVD technique 
transforms carbon into plasma, which then is precipitated onto 
a substrate as diamond.  CVD has been used for more that 
a decade to cover large surfaces with microscopic diamond 
crystals, but until this process, no one had discovered the 
combination of temperature, gas composition, and pressure 
that resulted in the growth of a single diamond crystal.  Robert 
Linares of Apollo Diamond received a patent for the process in 
June 2003.  Now CVD diamond can be grown for about $5 per 
carat.  CVD diamond precipitates as nearly 100% pure, almost 
flawless diamond, and therefore may not be discernible from 
natural diamond.  Apollo Diamond is planning to start selling 
their diamonds in the jewelry market during 2004 (Davis, 2003).

In 2003, a North Carolina firm entered its sixth year of 
marketing moissanite, a gem-quality laboratory-created silicon 
carbide it produces.  Moissanite is also an excellent diamond 
simulant, but it is being marketed for its own gem qualities.

Consumption

Although the United States accounts for little of the total global 
gemstone production, it is the world’s leading gemstone market.  
U.S. gemstone markets accounted for more than an estimated 
35% of world gemstone demand in 2003.  The U.S. market for 
unset gem-quality diamond during the year was estimated to 
have exceeded $12.9 billion.  Domestic markets for natural, unset 
nondiamond gemstones totaled nearly $816 million.

In the United States about two-thirds of domestic consumers 
designate diamond as their favorite gemstone when surveyed.  In 
2003, the top 10 selling colored gemstones, in descending order, 

1References that include a section mark (§) are found in the Internet 
References Cited section.
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were blue sapphire, ruby, tanzanite, emerald, amethyst, blue 
topaz, tsavorite garnet, aquamarine, opal, and green tourmaline.  
Only 25% of the jewelry retailers said their sales were down in 
2003 compared with 27% in 2002.  During 2003, almost 50% 
of the retail gemstone jewelry purchases were in the under $500 
price range.  Sixty-six percent of U.S. jewelry retailers said their 
customers show a lack of concern about political issues, such 
as human-rights violations or possible criminal connections 
with gemstone mining.  Eighty-two percent of the retailers said 
that news reports on such issues did not have an impact on their 
jewelry sales (Prost, 2003; Wade, 2004).  During the 2003 holiday 
season, overall U.S. retail sales increased by 5.2% compared 
with the previous year (by value).  Jewelers and luxury retailers 
generally posted higher increases than the overall sales increases 
compared with sales of the 2002 holiday shopping season 
(Diamond Registry Bulletin, 2004a).  In 2003, the value of the 
U.S. diamond jewelry market increased by 6% from that of 2002 
to $29.1 billion (Diamond Registry Bulletin, 2004g).  The U.S. 
market accounted for about 56% of the global diamond jewelry 
retail market in 2003 (Rosen, 2004§).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity.  Diamond pricing, in particular, is 
complex; values can vary significantly depending on time, place, 
and the subjective evaluations of buyers and sellers.  There are 
more than 14,000 categories used to assess rough diamond and 
more than 100,000 different combinations of carat, clarity, color, 
and cut values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally influenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply.  Values and prices of gemstones produced and/or sold 
in the United States are listed in tables 3 through 5.  In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies are a significant force affecting 
gem diamond prices worldwide because they mine more than 
40% of the diamonds produced each year (De Beers Group, 
2004§).  De Beers companies also sort and valuate about 
two-thirds (by value) of the world’s annual supply of rough 
diamonds through De Beers’ subsidiary Diamond Trading Co. 
(DTC), which has marketing agreements with other producers 
(De Beers Group, 2003§).

Foreign Trade

During 2003, total U.S. gemstone trade with all countries 
and territories was valued at about $18.7 billion, which was 
approximately 8% more than gemstone trade of the previous year.  
Diamond accounted for about 96% of the 2003 gemstone trade 
total.  In 2003, U.S. exports and reexports of diamond were shipped 
to 74 countries and territories, and imports of all gemstones were 
received from 114 countries and territories (tables 6-10).  During 
2003, U.S. trade in cut diamonds increased by about 6% compared 
with the previous year, and the United States remained the world’s 

leading diamond importer.  The United States is a significant 
international diamond transit center as well as the world’s leading 
gem diamond market.  The large volume of reexports shipped to 
other centers reveals the significance that the United States has in 
the world’s diamond supply network (table 6).

In 2003, trade in laboratory-created gemstone decreased by 
more than 3% for the United States, compared with the previous 
year.  Laboratory-created gemstone imports from China, 
Germany, Hong Kong, Sri Lanka, Switzerland, and Thailand 
made up almost 90% (by value) of the total domestic imports of 
laboratory-created gemstones during the year.  Prices of certain 
laboratory-created gemstone imports, such as amethyst, were 
very competitive.  The marketing of imported laboratory-created 
gemstones and enhanced gemstones as natural gemstones 
and the mixing of laboratory-created materials with natural 
stones in imported parcels continued to be problems for some 
domestic producers in 2003.  There also were problems with 
some simulants being marketed as laboratory-created gemstones 
during the year.

World Industry Structure

The gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and the production and sale 
of colored gemstones.  Most diamond supplies are controlled 
by a few major mining companies; prices are supported by 
managing the quality and quantity of the gemstones relative 
to demand, a function performed by De Beers through DTC.  
Unlike diamonds, colored gemstones are primarily produced 
at relatively small, low-cost operations with few dominant 
producers; prices are influenced by consumer demand and 
supply availability.

In 2003, world diamond production totaled about 150 million 
carats—80.9 million carats gem quality and 69.5 million carats 
industrial grade (table 11).  Most production was concentrated in 
a few regions—Africa [Angola, Botswana, Congo (Kinshasa), 
Namibia, and South Africa], Asia (northeastern Siberia and 
Yakutia in Russia), Australia, North America (Northwest 
Territories in Canada), and South America (Brazil and 
Venezuela).  In 2002, Australia led the world in total diamond 
output quantity (combined gemstone and industrial), and 
Botswana was the world’s leading gemstone diamond producer 
in terms of output value and quantity.

De Beers reported that its sales of rough diamonds for 2003 
were $5.5 billion, which was up by 7% from $5.15 billion in 
2002 (Diamond Registry Bulletin, 2004e). 

The Antwerp [Belgium] High Council’s Hoge Raad voor 
Diamant Diamond Office reported that polished diamond 
exports increased by 11.9% to $7.19 billion during 2003, 
compared to $6.42 billion in 2002.  Israel’s polished diamond 
exports increased by 5.9% to $5.53 billion during 2003, and its 
exports of rough diamond increased by 37.8% to $2.29 billion.  
The United States was the leading diamond trading partner for 
both Belgium and Israel (Diamond Registry Bulletin, 2004b).

Additional events in 2003 significant to diamond mining, 
production, and marketing worldwide include the following:

The Ekati Diamond Mine, Canada’s first operating 
commercial diamond mine, completed its fifth full year of 
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production.  In 2003, Ekati produced 5.57 million carats of 
diamond from 4.46 Mt of ore (BHP Billiton Ltd., 2004b).  BHP 
Billiton Ltd. has an 80% controlling ownership of the Ekati, 
which is located in the Northwest Territories in Canada.  Ekati 
has estimated reserves of 60.3 Mt of ore in kimberlite pipes that 
contain 54.3 million carats of diamond, and Ekati projects the 
mine life to be 25 years.  Ekati diamonds are sold by BHP’s 
Antwerp sales office.  The Ekati Mine is now producing from 
the Koala, Panda, and Misery kimberlite pipes.  In November 
2002, BHP began using underground mining techniques to 
recover diamonds from deeper portions of the Koala kimberlite 
pipe, which was first open pit mined (Diamond Registry 
Bulletin, 2002).  Plans have now been approved for underground 
mining of deeper portions of the adjacent Panda kimberlite pipe, 
and initial production is expected in early 2005 (BHP Billiton 
Ltd., 2004a).

The Diavik Diamond Mine, also in the Northwest Territories, 
has estimated its reserves to be 25.6 Mt of ore in kimberlite pipes, 
containing 107 million carats of diamond, and Diavik projects the 
mine life to be 16 to 22 years.  Diavik is an unincorporated joint 
venture between Diavik Diamond Mines Inc. (60%) and Aber 
Diamond Mines Ltd. (40%).  The Diavik Mine began diamond 
production in December 2002, and it achieved full production 
by February 2003—60 days ahead of the projected opening 
date (Professional Jeweler, 2002§).  In 2003, Diavik produced 
3.8 million carats of diamond from 1.3 Mt of ore.  The mine is 
expected to produce about 107 million carats of diamond at a rate 
of 8 million carats per year worth about $63 per carat (Diavik 
Diamond Mines Inc., 2000, p. 10-12; 2004).

A third Canadian commercial diamond project in the 
Northwest Territories is the Snap Lake diamond project.  De 
Beers Canada Mining Inc. has projected that Snap Lake would 
begin production in 2006 or 2007 (Law-West, 2002).  The 
Snap Lake diamond project estimates its reserves to be 22.8 
Mt of ore in a kimberlite dike that contain about 38.8 million 
carats of diamond.  The mine life is projected to be 20 years or 
more (Jack T. Haynes, assistant site manager, De Beers Canada 
Mining Inc., oral commun., 2001). 

In 2002, an international rough diamond certification system 
called the Kimberley Process Certification Scheme (KPCS) 
was implemented to solve the problem of conflict diamonds—
rough diamonds used by rebel forces and their allies to help 
finance warfare aimed at subverting governments recognized 
as legitimate by the United Nations (U.N.).  The KPCS was 
agreed upon by U.N. member nations, the diamond industry, and 
involved nongovernmental organizations.  The KPCS includes 
the following key elements:  the use of forgery-resistant 
certificates and tamper-proof containers for shipments of rough 
diamonds; internal controls and procedures that provide credible 
assurance that conflict diamonds do not enter the legitimate 
diamond market; a certification process for all exports of rough 
diamonds; the gathering, organizing, and sharing of import 
and export data on rough diamonds with other participants of 
relevant production; credible monitoring and oversight of the 
international certification scheme for rough diamonds; effective 
enforcement of the provisions of the certification scheme 
through dissuasive and proportional penalties for violations; 
self-regulation by the diamond industry that fulfills minimum 

requirements; and the sharing of information with all other 
participants on relevant rules, procedures, and legislation as 
well as examples of national certificates used to accompany 
shipments of rough diamonds (Weldon, 2001§).  The KPCS will 
not be fully implemented until all participating countries have 
passed the necessary laws to carry it out.

In the United States, the Clean Diamond Trade Act, which 
will implement effective measures to stop trade in conflict 
diamonds, was passed by the U.S. House of Representatives 
on November 28, 2001, and by the U.S. Senate on January 
7, 2003.  The President signed the Act into law on April 25, 
2003.  Enactment of the Clean Diamond Trade Act made the 
United States a full participant in the KPCS (U.S. House of 
Representatives, 2003§).  U.S. participation is critical to the 
success of the KPCS in excluding conflict diamonds from 
the legitimate supply chain because the United States has the 
largest part of the world diamond market.  The industry and 
trade associations have played an active role in achieving 
this progress in ending the problem of conflict diamonds 
(Professional Jeweler, 2003§). 

Near the end of 2003, De Beers and the U.S. Department of 
Justice began work toward settlement of its long-running dispute 
over alleged illegal price fixing.  On July 13, 2004, De Beers 
Centenery AG pled guilty in Federal court in Ohio to conspiring 
to fix the price of industrial diamond in the United States and 
elsewhere, resolving a 1994 case.  De Beers was sentenced to pay 
a $10 million fine.  With this settlement, De Beers is now free to 
enter the U.S. market (Diamond Registry Bulletin, 2004f, h).

Worldwide production of natural gemstones other than 
diamond was estimated to have exceeded $2 billion in 2003.  
Most nondiamond gemstone mines are small, low-cost, and 
widely dispersed operations in remote regions of developing 
nations.  Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl).  In addition, pearls are cultured throughout 
the South Pacific and in other equatorial waters; Australia, 
China, French Polynesia, and Japan are key producers.

The U.S. colored gemstone market posted an overall increased 
sales during 2003 compared with the previous years sales.  
There were 3 months in which colored stone trade contracted—
March, April, and November.  Colored stone sales in April 
were at their lowest level since November 2001, as the general 
slowdown in business finally was reflected in the wholesale end 
of colored stone trade (Colored Stone, 2003, 2004a, b).

The popularity of colored gemstones, colored laboratory-
created gemstones, and “fancy” colored diamonds continued to 
increase in 2003.  This was indicated by a recent survey by the 
Jewelry Consumer Opinion Council (Diamond Registry Bulletin, 
2004d).  Colored stone popularity also was evidenced by their 
general increased sales in 2003 (Colored Stone, 2003, 2004a, b).
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Tanzanite continued to increased in popularity, moving up to 
third best selling stone in 2003 from fourth best selling colored 
stone in 2002.  This increase is in part owing to the American 
Gem Trade Association (a United States and Canadian trade 
association) adding tanzanite to the traditional list of birthstones 
for December in 2002.  It is by far the most popular of blue and 
violet-blue gemstones after sapphire.  Tanzanite is characterized 
by combinations of royal blue and burgundy hues, which have 
an almost universal appeal.  While some tanzanite displays a 
trace of blue when it is originally mined, most crystals emerge 
from the Earth with a muted gray-green color.  All tanzanite 
has been subjected to a heat process to produce the violet-blue 
hues.  The only known source of tanzanite is a 5-square-mile 
area in the hills of Merelani, 10 miles south of the Kilimanjaro 
International Airport, between Moshi and Arusha in Tanzania.  
Its rarity appears to also add to tanzanite’s growing popularity 
among consumers.

Though U.S. shell production increased by 72% in 2003 
compared with 2002, shell is not expected to ever be the large 
segment of U.S. gemstone production it was for several years 
in the past.  The U.S. shell material from mussels is used as 
seed material for culturing pearls.  The lower shell production 
is owing to overharvesting in past years, the killing off of U.S. 
native mussel species by invasive exotic species, and a decline 
in market demand.  During the past 10 years, the United States 
has lost about three-quarters of the native mussel population, 
and one-half of the approximately 300 total U.S. native mussel 
species are now listed as endangered species.  The zebra 
mussel is the invasive exotic species that has done most of 
the damage, and it has been introduced into U.S. rivers and 
waterways in discharged ballast water from transoceanic ships 
(Iowa Department of Natural Resources, 2001§; Scott Gritterf, 
fisheries biologist, Iowa Department of Natural Resources, 
oral commun., November 14, 2002).  The market still has not 
completely recovered from the die-off of Japanese oysters.  Seed 
material had been stockpiled in Japan, and now producers in 
Japan are using manmade seed materials or seed materials from 
China and other sources in addition to the stockpiled material.  
There also has been an increase in the popularity of darker and 
colored pearls that do not use U.S. seed material (Ted Kroll, 
assistant director of fisheries, Kentucky Department of Fish and 
Wildlife, oral commun., November 15, 2002). 

Outlook

There are indications that there will be continued growth 
in U.S. diamond and jewelry markets in 2004.  Historically, 
diamonds have proven to hold their value despite wars or 
economic depressions (Schumann, 1998, p. 8).

Diamond exploration is continuing in Canada, and many new 
deposits have been found.  There are several other commercial 
diamond projects and additional discoveries located in Alberta, 
British Columbia, Northwest Territories, Nunavut, Ontario, and 
Quebec.  Canada produced about 15% of the world’s diamond 
in 2003, and in price per carat of diamond produced, Canada 
outranked many of the world’s traditionally major diamond-
mining countries (Diamond Registry Bulletin, 2004c).  If 
Canadian production continues to increase at about the same 

rate, Canada will probably eclipse South Africa’s diamond 
production within a decade.

Independent producers, such as Argyle Diamond Mines 
in Australia and Ekati and Diavik in Canada, will continue 
to bring a greater measure of competition to global markets.  
More competition presumably will bring more supplies and 
lower prices.  Further consolidation of diamond producers and 
larger amounts of rough diamond being sold outside DTC will 
continue as the diamond industry adjusts to De Beers’ reduced 
influence on the industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones will enter the marketplace and necessitate more 
transparent trade industry standards to maintain customer 
confidence.

Internet sales of diamonds, gemstones, and jewelry will 
continue to grow and increase in popularity, as will other forms 
of e-commerce that emerge to serve the diamond and gemstone 
industry.  This will take place as the gemstone industry and 
its customers become more comfortable with and learn the 
applications of new e-commerce tools (Diamond Registry 
Bulletin, 2004i, j).
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TABLE 1 
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, color, low density,
medium plastics, kaurigum soft and trapped insects.

Apatite Chloro-calcium Colorless, pink, yellow, Small Low 5.0 3.16-3.23 Double 1.63-1.65 Amblygonite, andalusite, Crystal habit, color, hardness,
phosphate green, blue, violet brazilianite, precious and appearance.

beryl, titanite, topaz,
tourmaline

Azurite Copper carbonate Azure, dark blue, pale Small to do. 3.5-4.0 3.7-3.9 do. 1.72-1.85 Dumortierite, hauynite, Color, softness, crystal habits and
hydroxide blue medium lapis lazuli, lazulite, associated minerals.

sodalite
Benitoite Barium titanium Blue, purple, pink, do. High 6.0-6.5 3.64-3.68 do. 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet light.

silicate colorless blue diamond, blue
tourmaline, cordierite

Beryl:
Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80 do. 1.58 Synthetic spinel, blue Double refraction, refractive

silicate high topaz index.
Bixbite do. Red Small Very high 7.5-8.0 2.63-2.80 do. 1.58 Pressed plastics, Refractive index.

tourmaline
Emerald do. Green Medium do. 7.5 2.63-2.80 do. 1.58 Fused emerald, glass, Emerald filter, dichroism,

tourmaline, peridot, refractive index.
green garnet doublets

Emerald, synthetic do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine emerald Lack of flaws, brilliant
fluorescence in ultraviolet light.

Golden (heliodor) do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, topaz, glass, Weak-colored.
medium doublets

Goshenite do. Colorless do. Low 7.5-8.0 2.63-2.80 do. 1.58 Quartz, glass, white Refractive index.
sapphire, white topaz

Morganite do. Pink to rose do. do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, tourmaline, Do.
pink sapphire

Calcite:
Marble Calcium carbonate White, pink, red, blue, do. do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

green, or brown (strong) alabaster gypsum
Mexican onyx do. do. do. do. 3.0 2.72 do. 1.60 do. Banded, translucent.

Charoite Hydrated sodium Lilac, violet, or white Small to do. 5.0-6.0 2.54-2.78 XX 1.55-1.56 Purple marble Color, locality.
calcium hydroxi- medium
fluoro-silicate

Chrysoberyl:
Alexandrite Beryllium aluminate Green by day light, red Small (CIS3); High 8.5 3.50-3.84 Double 1.75 Synthetic Strong dichroism, color varies

by artificial light medium from red to green, hardness.
(Sri Lanka)

Cats-eye do. Greenish to brownish Small to do. 8.5 3.50-3.84 do. 1.75 Synthetic, shell Density, translucence,
large chatoyance.

Chrysolite Beryllium aluminate Yellow, green, and/or Medium Medium 8.5 3.50-3.84 Double 1.75 Tourmaline, peridot Refractive index, silky.
brown

See footnotes at end of table.
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TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Chrysocolla Hydrated copper Green, blue Any Low 2.0-4.0 2.0-2.4 XX 1.46-1.57 Azurite, dyed Lack of crystals, color, fracture,
silicate chalcedony, malachite, low density and softness. 

turquoise, variscite
Coral Calcium carbonate Orange, red, white, black, Branching, do. 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.

purple, or green medium
Corundum:

Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, including Inclusions, fluorescence.
spinel, garnet

Sapphire, blue do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, double refraction, 
dichroism.

Sapphire, fancy do. Yellow, pink, colorless, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, glass and Inclusions, double refraction, 
orange, green, or violet large doublets, morganite refractive index.

Sapphire and ruby, do. Red, pink, violet, blue, or do. High to low 9.0 3.95-4.10 do. 1.78 Star quartz, synthetic Shows asterism, color side view.
stars gray stars

Sapphire or ruby, do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic spinel, glass Curved striae, bubble inclusions.
synthetic carats

Cubic zirconia Zirconium and Colorless, pink, blue, Small do. 8.25-8.5 5.8 Single 2.17 Diamond, zircon, titania, Hardness, density, refractive
yttrium oxides lavender, yellow moissanite index, lack of flaws and

inclusions.
Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525 do. 2.42 Zircon, titania, cubic High index, dispersion, hardness,

yellow, brown, green, zirconia, moissanite luster.
red, pink, blue

Feldspar:
Amazonite Alkali aluminum Green-blue Large Low 6.0-6.5 2.56 XX 1.52 Jade, turquoise Cleavage, sheen, vitreous to

silicate pearly, opaque, grid.
Labradorite do. Gray with blue and do. do. 6.0-6.5 2.56 XX 1.56 do. Do.

bronze sheen color play
(schiller)

Moonstone do. Colorless, white, gray, do. do. 6.0-6.5 2.77 XX 1.52-1.54 Glass, chalcedony, opal Pale sheen, opalescent.
or yellow with white,
blue, or bronze schiller

Sunstone do. Orange, red brown, Small to do. 6.0-6.5 2.77 XX 1.53-1.55 Aventurine, glass Red glittery schiller.
colorless with gold or medium
red glittery schiller

Garnet Complex silicate Brown, black, yellow, do. Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, spinel, Single refraction, anomalous
green, red, or orange strained glass strain.

Hematite Iron oxide Black, black-gray, Medium to Low 5.5-6.5 5.12-5.28 XX 2.94-3.22 Davidite, cassiterite, Crystal habit, streak and
brown-red large magnetite, neptunite, hardness.

pyrolusite, wolframite
Jade:

Jadeite Complex silicate Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Nephrite, chalcedony, Luster, spectrum, translucent to
white, or mauve high crystalline onyx, bowenite, opaque.

vesuvianite, grossularite
See footnotes at end of table.
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TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Jade--Continued:
Nephrite Complex hydrous Green, yellow, black, Large Low to very 6.0-6.5 2.96-3.10 Crypto- 1.61-1.63 Jadeite, chalcedony, Luster, spectrum, translucent to

silicate white, or mauve high crystalline onyx, bowenite, opaque.
vesuvianite, grossularite

Jet (gagate) Lignite Deep black, dark brown do. Low 2.5-4.0 1.19-1.35 XX 1.64-1.68 Anthracite, asphalt, Luster, color.
cannel coal, onyx,
schorl, glass, rubber

Lapis lazuli Sodium calcium Dark azure-blue to do. do. 5.0-6.0 2.50-3.0 XX 1.50 Azurite, dumortierite, Color, crystal habit, associated
aluminum silicate bright indigo blue or dyed howlite, lazulite, minerals, luster, and localities.

even a pale sky blue. sodalite, glass
Malachite Hydrated copper Light to black-green do. do. 3.5-4.0 3.25-4.10 XX 1.66-1.91 Brochantite, chrysoprase, Color banding, softness,

carbonate banded opaque green gemstones associated minerals.
Moissanite Silicon carbide Colorless and pale shades Small Low to 9.25 3.21 Double 2.65-2.69 Diamond, zircon, titania, Hardness, dispersion, refractive

of green, blue, yellow medium cubic zirconia index, lack of flaws and
inclusions.

Obsidian Amorphous, Black, gray, brown, Large Low 5.0-5.5 2.35-2.60 XX 1.45-1.55 Aegirine-augite, gadolinite,Color, conchoidal fracture, flow 
variable (usually dark green, white, gagate, hematite, bubbles, softness, and lack of 
felsic) transparent pyrolusite, wolframite crystal faces.

Opal Hydrated silica Reddish orange, colors do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Color play (opalescence).
flash in white gray, triplets, chalcedony
black, red, or yellow

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline, chrysoberyl Strong double refraction, low 
silicate (strong) dichroism.

Quartz:
Agate Silicon dioxide Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline, irregularly

onyx banded, dendritic inclusions.
Amethyst do. Purple do. Medium 7.0 2.65-2.66 Double 1.55 Glass, plastic, fluorite Macrocrystalline, refractive index,

color, transparent, hardness.
Aventurine do. Green, red-brown, do. Low 7.0 2.64-2.69 do. 1.54-1.55 Iridescent analcime, Macrocrystalline, color, metallic

gold-brown, with metallic aventurine feldspar, iridescent flake reflections, 
iridescent reflection emerald, aventurine glas    hardness. 

Cairngorm do. Smoky orange or yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, refractive index,
color, transparent, hardness.

Carnelian do. Flesh red to brown red do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Jasper Cryptocrystalline, color, hardness.
Chalcedony do. Bluish, white, gray do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Tanzanite Do.
Chrysoprase do. Green, apple-green do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Chrome chalcedony, jade, Do.

prase opal, prehnite, 
smithsonite, variscite,
artifically colored
green chalcedony

Citrine Silica Yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, refractive index,
color, transparent, hardness.

Crystal:
Rock do. Colorless do. do. 7.0 2.65-2.66 do. 1.55 Topaz, colorless sapphire Do.

See footnotes at end of table.
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TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Crystal--Continued:
Jasper Silica Any, striped, spotted, or Large Low 7.0 2.58-2.66 XX XX Topaz, colorless sapphire Cryptocrystalline, opaque,

sometimes uniform vitreous luster, hardness.
Onyx do. Many colors do. do. 7.0 2.58-2.64 XX XX do. Cryptocrystalline, uniformly

banded, hardness.
Petrified wood do. Brown, gray, red, yellow do. do. 6.5-7.0 2.58-2.91 Double 1.54 Agate, jasper Color, hardness, wood grain.
Rose do. Pink, rose red do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, refractive index,

color, transparent, hardness.
Tiger's eye do. Golden yellow, brown, do. do. 6.5-7.0 2.58-2.64 XX 1.53-1.54 XX Macrocrystalline, color, hardness,

red, blue-black hatoyancy.
Rhodochrosite Manganese Rose-red to yellowish, do. do. 4.0 3.45-3.7 Double 1.6-1.82 Fire opal, rhodonite, Color, crystal habit, reaction to

carbonate stripped tugtupite, tourmaline acid, and perfect rhombohedral
cleavage.

Rhodonite Manganese iron Dark red, flesh red, with do. do. 5.5-6.5 3.40-3.74 do. 1.72-1.75 Rhodochrosite, thulite, Color, black inclusions, lack of
calcium silicate dendritic inclusions of hessonite, pyroxmangite, reaction to acid and hardness.

black manganese oxide spessartine, spinel,
tourmaline

Shell:
Mother-of-pearl Calcium carbonate White, cream, green, Small Low 3.5 2.6-2.85 XX XX Glass and plastic Luster, iridescent play of color.

blue-green, with imitation
iridescent play of color

Pearl do. White, cream to black, do. Low to high 2.5-4.5 2.6-2.85 XX XX Cultured and glass or Luster, iridescence, structure,
sometimes with hint of plastic imitation x-ray.
pink, green, purple

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single
aluminum oxide medium refraction, inclusions.

Spinel, synthetic do. do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction, curved
carats topaz, alexandrite striae, bubbles.

Spodumene:
Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Synthetic spinel Refractive index, color,

silicate pleochroism.
Kunzite do. Pink to lilac do. do. 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, morganite Do.

Tanzanite Complex silicate Blue to lavender Small High 6.0-7.0 3.30 do. 1.69 Sapphire, synthetics Strong trichroism, color.
Topaz do. White, blue, green, pink, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, quartz Color, density, hardness,

yellow, gold medium refractive index, perfect in
basal cleavage.

Tourmaline do. Any, including mixed do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, beryl, garnet Double refraction, color,
corundum, glass refractive index.

Turquoise Copper aluminum Blue to green with black, Large Low 6.0 2.60-2.83 do. 1.63 Glass, plastics, variscite, Difficult if matrix not present,
phosphate brown-red inclusions dumortierite, chrysocolla matrix usually limonitic.

dyed howlite
Unakite Granitic rock, Olive green, pink, do. do. 6.0-7.0 2.60-3.20 XX XX XX Olive green, pink, and gray-blue

feldspar, epidote, and blue-gray colors.
quartz

See footnotes at end of table.
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TABLE 1--Continued
GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition
Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Zircon Zirconium silicate White, blue, brown, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction, strongly
yellow, or green medium medium (strong) topaz, aquamarine dichroic, wear on facet edges.

XX Not applicable.
1Small:  up to 5 carats; medium:  5 to 50 carats; large:  more than 50 carats.
2Low:  up to $25 per carat; medium:  up to $200 per carat; high:  more than $200 per carat.
3Commonwealth of Independent States.
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TABLE 2 
LABORATORY-CREATED GEMSTONE PRODUCTION METHODS

Production Date of first
Gemstone method Company/producer production

Alexandrite Flux Creative Crystals 1970s.
Do. Melt pulling J.O. Crystal 1990s.
Do. do. Kyocera 1980s.
Do. Zone melt Seiko 1980s.

Cubic zirconia Skull melt Various producers 1970s.
Emerald Flux Chatham 1930s.

Do. do. Gilson 1960s.
Do. do. Kyocera 1970s.
Do. do. Seiko 1980s.
Do. do. Lennix 1980s.
Do. do. Russia 1980s.
Do. Hydrothermal Lechleitner 1960s.
Do. do. Regency 1980s.
Do. do. Biron 1980s.
Do. do. Russia 1980s.

Ruby Flux Chatham 1950s.
Do. do. Kashan 1960s.
Do. do. J.O. Crystal 1980s.
Do. do. Douras 1990s.
Do. Zone melt Seiko 1980s.
Do. Melt pulling Kyocera 1970s.
Do. Verneuil Various producers 1900s.

Sapphire Flux Chatham 1970s.
Do. Zone melt Seiko 1980s.
Do. Melt pulling Kyocera 1980s.
Do. Verneuil Various producers 1900s.

Star ruby do. Linde 1940s.
Do. Melt pulling Kyocera 1980s.
Do. do. Nakazumi 1980s.

Star sapphire Verneuil Linde 1940s.

TABLE 3
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)

Gem materials 2002 2003
Beryl 9 18
Coral, all types 108 118
Diamond (2) (2)

Garnet 46 56
Gem feldspar 379 e 659
Geode/nodules (3) (3)

Opal (3) (3)

Quartz:
Macrocrystalline4 246 228
Cryptocrystalline5 84 391

Sapphire/ruby 212 474
Shell 1,440 2,490
Topaz (3) (3)

Tourmaline 105 48
Turquoise 540 827
Other 8,420 3,450

Total 12,600 12,500
See footnotes at end of table.

TABLE 3--Continued
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

eEstimated.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Included with "Other." 
3Included in "Total."
4Macrocrystalline quartz (crystals recognizable with the naked eye) includes amethyst,
amethyst quartz, aventurine, blue quartz, citrine, hawk's eye, pasiolite, prase, quartz cat's
eye, rock crystal, rose quartz, smoky quartz, and tiger's eye.
5Cryptocrystalline (microscopically small crystals) includes agate, carnelian, chalcedony,
chrysoprase, fossilized wood, heliotrope, jasper, moss agate, onyx, and sard.
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TABLE 4 
PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 20031

Carat Description, Clarity2 Representative prices
weight color3 (GIA terms) January4 June5 December6

0.25 G VS1 $1,200 $1,200 $1,200
do. G VS2 1,150 1,150 1,150
do. G SI1 975 975 975
do. H VS1 1,100 1,100 1,100
do. H VS2 1,000 1,000 1,000
do. H SI1 925 925 925

0.50 G VS1 3,200 3,200 3,200
do. G VS2 2,800 2,800 2,800
do. G SI1 2,400 2,400 2,400
do. H VS1 2,800 2,800 2,800
do. H VS2 2,400 2,400 2,400
do. H SI1 2,200 2,200 2,200

0.75 G VS1 3,600 3,600 3,600
do. G VS2 3,500 3,500 3,500
do. G SI1 3,200 3,200 3,200
do. H VS1 3,300 3,300 3,300
do. H VS2 3,200 3,200 3,200
do. H SI1 2,900 2,900 2,900

1.00 G VS1 5,800 5,800 5,800
do. G VS2 5,500 5,500 5,500
do. G SI1 4,800 4,800 4,800
do. H VS1 5,200 5,200 5,200
do. H VS2 4,900 4,900 4,900
do. H SI1 4,700 4,700 4,700

1Data are rounded to no more than three significant digits.
2Gemological Institute of America (GIA) color grades:  D—colorless; E—rare white; G, H, I—traces of color.
3Clarity:  IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very
slightly included, but not visible; SI1—slightly included.
4Source:  Jewelers' Circular Keystone, v. 174, no. 2, February 2003, p. 44.
5Source:  Jewelers' Circular Keystone, v. 174, no. 7, July 2003, p. 52.
6Source:  Jewelers' Circular Keystone, v. 175, no. 1, January 2004, p. 28.

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2003

Price range per carat
Gemstone January1 December2

Amethyst $7-14 $7-14
Blue sapphire 650-1,000 650-1,000
Blue topaz 3-5 3-5
Emerald 1,500-2,000 1,400-2,000
Green tourmaline 70-150 45-60
Pearl:3

Cultured saltwater 5 5
Natural 210 210

See footnotes at end of table.

TABLE 5--Continued
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2003

Price range per carat
Gemstone January1 December2

Pink tourmaline 60-125 60-125
Rhodolite garnet 18-30 18-30
Ruby 1,000-1,400 900-1,250
Tanzanite 175-275 175-275
1Source:  The Guide, spring/summer 2003, p. 14, 30, 45, 61, 72, 86, 96, 98, 104, 123, and 135.  These figures are
approximate current wholesale purchase prices paid by retail jewelers on a per stone basis for fine-quality stones.
2Source:  The Guide, fall/winter 2002-2003, p. 14, 30, 45, 61, 72, 86, 96, 98, 104, 123, and 135.  These figures
are approximate current wholesale purchase prices paid by retail jewelers on a per stone basis for fine-quality stones.
3Prices are per 4.6 mm pearl.

TABLE 3
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)

Gem materials 2002 2003
Beryl 9 18
Coral, all types 108 118
Diamond (2) (2)

Garnet 46 56
Gem feldspar 379 e 659
Geode/nodules (3) (3)

Opal (3) (3)

Quartz:
Macrocrystalline4 246 228
Cryptocrystalline5 84 391

Sapphire/ruby 212 474
Shell 1,440 2,490
Topaz (3) (3)

Tourmaline 105 48
Turquoise 540 827
Other 8,420 3,450

Total 12,600 12,500
See footnotes at end of table.

TABLE 3--Continued
VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

eEstimated.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Included with "Other." 
3Included in "Total."
4Macrocrystalline quartz (crystals recognizable with the naked eye) includes amethyst,
amethyst quartz, aventurine, blue quartz, citrine, hawk's eye, pasiolite, prase, quartz cat's
eye, rock crystal, rose quartz, smoky quartz, and tiger's eye.
5Cryptocrystalline (microscopically small crystals) includes agate, carnelian, chalcedony,
chrysoprase, fossilized wood, heliotrope, jasper, moss agate, onyx, and sard.
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TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF

INDUSTRIAL DIAMOND), BY COUNTRY1

2002 2003
Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
Exports:

Belgium 343,000 $278 14,200 $11
Canada 105,000 41 78,200 47
France 8,760 37 3,150 7
Germany 3,360 3 4,790 4
Guatemala 168,000 17 2,850 (3)

Hong Kong 251,000 89 114,000 59
India 83,100 12 34,900 5
Israel 246,000 477 38,400 39
Japan 13,800 31 17,300 19
Mexico 199,000 43 205,000 32
Netherlands 460 8 307 3
Switzerland 9,570 48 7,360 29
Thailand 28,200 5 34,400 6
United Kingdom 19,000 19 4,080 7
Other 76,500 57 141,000 67

Total 1,550,000 1,160 699,000 335
Reexports:

Belgium 2,650,000 801 3,860,000 1,270
Canada 109,000 59 124,000 64
Dominican Republic 102,000 9 78,700 12
Hong Kong 2,470,000 381 2,670,000 471
India 1,230,000 157 1,420,000 234
Israel 4,290,000 1,250 5,700,000 1,930
Japan 181,000 35 185,000 46
Malaysia 64,200 6 28,800 5
Mexico 12,900 3 6,980 2
Singapore 158,000 20 204,000 30
Switzerland 382,000 191 409,000 283
Thailand 368,000 55 266,000 55
United Arab Emirates 253,000 71 220,000 57
United Kingdom 364,000 134 397,000 140
Other 117,000 59 207,000 92

Total 12,700,000 3,230 15,800,000 4,690
Grand total 14,300,000 4,400 16,500,000 5,020

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than 1/2 unit.

Source:  U.S. Census Bureau.

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2003

Price range per carat
Gemstone January1 December2

Amethyst $7-14 $7-14
Blue sapphire 650-1,000 650-1,000
Blue topaz 3-5 3-5
Emerald 1,500-2,000 1,400-2,000
Green tourmaline 70-150 45-60
Pearl:3

Cultured saltwater 5 5
Natural 210 210

See footnotes at end of table.

TABLE 5--Continued
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2003

Price range per carat
Gemstone January1 December2

Pink tourmaline 60-125 60-125
Rhodolite garnet 18-30 18-30
Ruby 1,000-1,400 900-1,250
Tanzanite 175-275 175-275
1Source:  The Guide, spring/summer 2003, p. 14, 30, 45, 61, 72, 86, 96, 98, 104, 123, and 135.  These figures are
approximate current wholesale purchase prices paid by retail jewelers on a per stone basis for fine-quality stones.
2Source:  The Guide, fall/winter 2002-2003, p. 14, 30, 45, 61, 72, 86, 96, 98, 104, 123, and 135.  These figures
are approximate current wholesale purchase prices paid by retail jewelers on a per stone basis for fine-quality stones.
3Prices are per 4.6 mm pearl.
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TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

2002 2003
Quantity Value2 Quantity Value2

Kind, range, and country of origin (carat) (millions) (carat) (millions)
Rough or uncut, natural:3

Belgium 17,800 $12 7,160 $4
Botswana 6,350 18 2,850 5
Brazil 20,000 15 65,100 29
Canada 9,900 2 13,700 18
Congo (Brazzaville) 9,630 14 10,400 9
Congo (Kinshasa) 27,800 24 20,400 31
Ghana 3,180 3 7,280 (4)

Guinea 6,850 19 3,760 9
Guyana 54,900 6 173,000 15
Hong Kong 353 (4) 739 1
Israel 5,590 15 53,200 9
Russia 26,700 6 20,000 10
South Africa 436,000 353 582,000 463
United Kingdom 344,000 69 441,000 61
Venezuela 15,100 5 3,230 3
Other 29,600 7 101,000 41

Total 1,010,000 567 1,500,000 707
Cut but unset, not more than 0.5 carat:

Australia 2,650 1 825 (4)

Belgium 770,000 227 775,000 282
Brazil 7,660 2 5,810 1
Canada 4,960 1 4,900 5
China 70,400 6 73,000 6
Dominican Republic 12,900 1 12,200 1
Hong Kong 403,000 64 374,000 59
India 11,500,000 1,890 10,500,000 1,750
Israel 997,000 454 1,050,000 525
Japan 2,500 1 1,910 1
Mexico 249,000 12 160,000 5
Singapore 4,110 1 2,710 1
Sri Lanka 7,110 2 4,660 1
Switzerland 6,600 2 47,800 8
Thailand 99,600 11 68,200 10
United Arab Emirates 82,300 18 198,000 31
United Kingdom 12,000 4 2,530 2
Other 23,500 7 70,400 18

Total 14,300,000 2,710 13,400,000 2,710
Cut but unset, more than 0.5 carat:

Belgium 1,280,000 2,060 1,260,000 2,310
Canada 7,520 27 15,800 51
France 2,250 17 3,040 11
Hong Kong 89,800 153 76,500 124
India 1,120,000 742 1,210,000 815
Israel 3,040,000 5,300 3,000,000 5,540
Japan 2,960 7 2,810 7
Mauritius 3,230 7 2,500 5
Russia 45,200 78 58,600 101
South Africa 30,600 127 35,100 149
Switzerland 13,500 101 15,100 158
Thailand 5,140 5 19,400 17
United Arab Emirates 7,520 8 10,200 10
United Kingdom 21,000 100 16,600 95
Other 27,600 67 27,200 59

Total 5,690,000 8,800 5,760,000 9,460
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.
4Less than 1/2 unit.

Source:  U.S. Census Bureau.
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TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY1

2002 2003
Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Emerald:

Australia 10,200 (3) 84 (3)

Belgium 26,800 $1 8,150 $1
Brazil 4,940,000 6 262,000 5
China 18,100 (3) 10,800 (3)

Colombia 683,000 69 522,000 54
Germany 15,200 1 56,900 1
Hong Kong 102,000 4 101,000 5
India 2,100,000 20 1,460,000 21
Israel 97,900 20 128,000 23
Japan 1,090 (3) 552 (3)

Sri Lanka 95 (3) -- --
Switzerland 75,200 9 27,300 6
Taiwan 33 (3) -- --
Thailand 538,000 7 419,000 7
United Kingdom 44,500 4 3,890 2
Zambia 408 (3) 214 (3)

Other 18,000 2 18,300 1
Total 8,670,000 143 3,020,000 126

Ruby:
Belgium 15,000 2 8,330 1
Brazil 301 (3) 13,800 (3)

Burma 11,000 3 354 3
China 45,600 (3) 4,810 (3)

Colombia -- -- 1,250 (3)

Germany 18,200 1 14,900 1
Hong Kong 140,000 4 181,000 7
India 1,110,000 5 1,910,000 5
Israel 32,700 2 7,190 1
Japan 2,300 (3) 6,860 (3)

Pakistan -- -- 1,080 (3)

Sri Lanka 3,210 (3) 12,500 2
Switzerland 13,800 15 42,100 12
Thailand 2,220,000 50 2,260,000 47
United Kingdom 20,800 4 3,540 2
Other 24,300 1 88,000 8

Total 3,660,000 88 4,550,000 87
Sapphire:

Australia 82,700 1 5,080 (3)

Belgium 8,440 1 10,400 1
Brazil 1,250 (3) 1,040 (3)

Burma 669 4 23,200 1
Canada 664 (3) 4,350 (3)

China 28,800 (3) 12,500 (3)

Colombia -- -- 248 (3)

France 1,710 1 18,700 3
Germany 143,000 2 35,800 3
Hong Kong 251,000 7 234,000 6
India 828,000 4 1,150,000 5
Israel 26,700 2 26,500 3
Sri Lanka 274,000 25 314,000 30
Switzerland 31,600 8 75,100 6
Thailand 5,040,000 77 6,010,000 73
United Kingdom 32,700 4 21,800 3
Other 28,700 3 88,400 2

Total 6,780,000 139 8,040,000 136
See footnotes at end of table.
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TABLE 8--Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN DIAMOND,

BY KIND AND COUNTRY1

2002 2003
Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Other:

Rough, uncut:
Australia NA $3 NA $4
Brazil NA 10 NA 9
China NA 3 NA 2
Colombia NA (3) NA 1
Fiji NA 2 NA 2
Hong Kong NA 1 NA 1
India NA 1 NA 3
Indonesia NA 2 NA 3
Kenya NA (3) NA (3)

Nigeria NA (3) NA (3)

Pakistan NA 3 NA 1
Philippines NA 1 NA 2
Russia NA (3) NA (3)

South Africa NA 1 NA 1
Switzerland NA (3) NA (3)

Taiwan NA (3) NA (3)

Tanzania NA 1 NA 2
Thailand NA 2 NA 2
United Kingdom NA 1 NA (3)

Zambia NA 1 NA (3)

Other NA 8 NA 31
Total NA 41 NA 40

Cut, set and unset:
Australia NA 16 NA 13
Austria NA 2 NA 1
Brazil NA 8 NA 8
Canada NA 1 NA 1
China NA 26 NA 27
Columbia NA 1 NA (3)

French Polynesia NA 7 NA 6
Germany NA 18 NA 21
Hong Kong NA 32 NA 34
India NA 75 NA 77
Indonesia NA (3) NA 2
Israel NA 5 NA 6
Japan NA 11 NA 20
Mexico NA 1 NA (3)

South Africa NA 1 NA 1
Sri Lanka NA 6 NA 4
Switzerland NA 2 NA 11
Taiwan NA 2 NA 2
Tanzania NA 7 NA 6
Thailand NA 31 NA 36
United Kingdom NA 8 NA 1
Other NA 6 NA 6

Total NA 265 NA 281
NA Not available.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than 1/2 unit.

Source:  U.S. Census Bureau.
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TABLE 9 
VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1,2

(Thousand dollars)

Country 2002 2003
Laboratory-created, cut but unset:

Australia 27 36
Austria 2,730 477
Belgium 72 18
Brazil 143 48
China 10,300 10,100
France 831 881
Germany 9,630 11,300
Hong Kong 1,950 1,230
India 822 530
Italy 50 74
Japan 28 187
Korea, Republic of 727 712
Netherlands 65 35
Singapore 79 35
Spain 14 19
Sri Lanka 844 1,610
Switzerland 6,360 7,220
Taiwan 312 234
Thailand 1,670 1,180
Other 913 385

Total 37,600 36,300
Imitation:3

Austria 39,900 39,600
China 2,260 2,430
Czech Republic 8,850 6,100
Germany 1,300 1,120
Hong Kong 1,560 1,140
India 1,280 567
Italy 139 137
Japan 247 376
Korea, Republic of 467 674
Spain 72 133
Taiwan 164 72
Other 434 430

Total 56,700 52,700
1Data are rounded to no more than three significant digits; may not
add to totals shown.
2Customs value.
3Includes pearls.

Source:  U.S. Census Bureau.
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TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)

2002 2003
Stones Quantity Value2 Quantity Value2

Diamonds:
Rough or uncut 1,010 567,000 1,500 707,000
Cut but unset 19,900 11,500,000 19,100 12,200,000

Emeralds, cut but unset 8,670 143,000 3,020 126,000
Coral and similar materials, unworked NA 10,400 NA 11,100
Rubies and sapphires, cut but unset 10,400 226,000 12,600 222,000
Pearls:

Natural NA 1,490 NA 601
Cultured NA 35,000 NA 39,100
Imitation NA 968 NA 2,920

Other precious and semiprecious stones:
Rough, uncut 812,000 24,200 1,360,000 21,900
Cut, set and unset NA 229,000 NA 241,000
Other NA 6,580 NA 6,440
Laboratory-created:

Cut but unset 251,000 37,600 224,000 36,300
Other NA 5,610 NA 6,920

Imitation gemstone3 NA 55,700 NA 49,800
Total XX 12,900,000 XX 13,600,000

NA Not available.  XX Not applicable.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

Source:  U.S. Census Bureau.
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TABLE 11
NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

Country and type4 1999 2000 2001 2002 2003
Gemstones:

Angola 3,360 3,914 5 4,653 5 4,520 r 4,770
Australia 13,403 r, 5 11,956 r, 5 11,779 r, 5 15,142 r, 5 14,900
Botswana 17,200 18,500 19,800 21,300 22,800
Brazil 900 5 1,000 5 700 r, 5 500 r, 5 500
Canada 2,429 5 2,534 r, 5 3,716 r, 5 4,984 5 11,200
Central African Republic 311 346 337 r 311 r 300
China 230 230 235 235 235
Congo (Kinshasa) 4,120 3,500 3,640 r 4,400 r 5,400
Cote d' Ivoire 270 210 207 r 204 r 205
Ghana 546 792 936 770 800
Guinea 287 278 273 r 368 r 368
Guyana 45 5 82 5 179 5 248 r, 5 250
Liberia 120 100 100 48 r 36
Namibia 1,630 1,450 1,487 5 1,350 1,650
Russia 11,500 11,600 11,600 11,500 12,000
Sierra Leone 7 r 58 r 167 r 147 r, 5 214
South Africa 4,000 4,320 4,470 4,350 5,070
Tanzania 200 301 216 181 r 198
Venezuela 59 5 29 5 14 5 46 r, 5 30
Zimbabwe 15 8 -- -- --
Other6 20 24 25 25 24

Total 60,600 r 61,200 r 64,500 r 70,600 r 80,900
Industrial:

Angola 373 435 517 502 r 530
Australia 16,381 5 14,612 r, 5 14,397 r, 5 18,500 5 18,200
Botswana 5,730 6,160 6,600 7,100 7,600
Central African Republic 120 115 112 r 104 r 100
China 920 920 950 955 955
Congo (Kinshasa) 16,000 14,200 14,560 r, 5 17,456 r, 5 21,600
Cote d' Ivoire 128 110 102 r 102 r 102
Ghana 136 198 234 193 200
Guinea 96 91 91 r 123 r 123
Liberia 80 70 70 32 r 24
Namibia -- 106 -- -- --
Russia 11,500 11,600 11,600 11,500 12,000
Sierra Leone 2 r 19 r 56 r 205 r, 5 296
South Africa 6,010 6,470 6,700 6,530 7,600
Tanzania 35 5 53 5 38 5 32 r, 5 35
Venezuela 36 5 80 5 28 r, 5 61 r, 5 50
Zimbabwe 30 15 -- -- --
Other7 52 64 66 68 67

Total 57,600 r 55,300 r 56,100 r 63,500 r 69,500
Grand total 118,000 r 117,000 r 121,000 r 134,000 r 150,000

rRevised.  -- Zero.
1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through June 10, 2004.
3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic diamond,
respectively, but information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.
6Includes Gabon, India, and Indonesia.
7Includes India and Indonesia.
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GEMSTONES 
By Donald W. Olson 

Domestic survey data and tables were prepared by Nicholas A. Muniz, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 

In this report, the terms “gem” and “gemstone” mean any mineral or organic material (such as amber, pearl, petrified wood, and 
shell) used for personal adornment, display, or object of art because it possesses beauty, durability, and rarity.  Of more than 4,000 
mineral species, only about 100 possess all these attributes and are considered to be gemstones.  Silicates other than quartz are the 
largest group of gemstones; oxides and quartz are the second largest (table 1).  Gemstones are subdivided into diamond and colored 
gemstones, which in this report designates all natural nondiamond gems.  In addition, laboratory-created gemstones, cultured pearls, 
and gemstone simulants are discussed but are treated separately from natural gemstones (table 2).  Trade data in this report are from 
the U.S. Census Bureau.  All percentages in the report were computed using unrounded data.  Current information on industrial-grade 
diamond and industrial-grade garnet can be found in the U.S. Geological Survey (USGS) Minerals Yearbook, volume I, Metals and 
Minerals, chapters on industrial diamond and industrial garnet. 

In 2004, the estimated value of natural gemstones produced in the United States was $14.5 million, and the estimated value of U.S. 
laboratory-created gemstone production was $30.7 million.  The total estimated value of U.S. gemstone production was $45.2 million.  
The estimated value of U.S. gemstone imports was $15.5 billion, and the value of combined U.S. gemstone exports and reexports was 
estimated to be $7.23 billion. 

Gemstones have fascinated humans since prehistoric times.  They have been valued as treasured objects throughout history by all 
societies in all parts of the world.  Amber, amethyst, coral, diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock crystal, 
ruby, serpentine, and turquoise are some of the first stones known to have been used for making jewelry.  These stones served as 
symbols of wealth and power.  Today, gems are worn more for pleasure or in appreciation of their beauty than to demonstrate wealth.  
In addition to jewelry, gemstones are used for collections, decorative art objects, and exhibits. 

Production 

Commercial mining of gemstones has never been extensive in the United States.  More than 60 varieties of gemstones have been 
produced commercially from domestic mines, but most of the deposits have been relatively small compared with other mining 
operations.  In the United States, much of the current gemstone mining is conducted by individual collectors, gem clubs, and hobbyists 
rather than by businesses. 

The commercial gemstone industry in the United States consists of individuals and companies that mine gemstones or harvest shell 
and pearl, firms that manufacture laboratory-created gemstones, and individuals and companies that cut and polish natural and 
laboratory-created gemstones.  The domestic gemstone industry is focused on the production of colored gemstones and on the cutting 
and polishing of large diamond stones.  Industry employment is estimated to range from 1,000 to 1,500 workers (U.S. International 
Trade Commission, 1997, p. 1). 

Most natural gemstone producers in the United States are small businesses that are widely dispersed and operate independently.  
The small producers probably have an average of less than three employees, including those who only work part time.  The number of 
gemstone mines operating from year to year fluctuates because the uncertainty associated with the discovery and marketing of gem-
quality minerals makes it difficult to obtain financing for developing and sustaining economically viable deposits (U.S. International 
Trade Commission, 1997, p. 23). 

The total value of natural gemstones produced in the United States during 2004 was estimated to be at least $14.5 million (table 3).  
The production value increased by 15% from that of the preceding year. 

The estimate of 2004 U.S. gemstone production was based on a survey of more than 230 domestic gemstone producers conducted 
by the USGS.  The survey provided a foundation for projecting the scope and level of domestic gemstone production during the year.  
However, the USGS survey did not represent all gemstone activity in the United States, which includes thousands of professional and 
amateur collectors.  Consequently, the USGS supplemented its survey with estimates of domestic gemstone production from related 
published data, contacts with gemstone dealers and collectors, and information garnered at gem and mineral shows. 

Natural gemstone materials indigenous to the United States are collected, produced, and/or marketed in every State.  During 2004, 
all 50 States produced at least $1,000 worth of gemstone materials.  Seven States accounted for 79% of the total value, as reported by 
survey respondents.  These States, in order of declining value of production, were Tennessee, Arizona, Oregon, California, Idaho, 
Montana, and Nevada.  Some States were known for the production of a single gemstone material—Tennessee for freshwater pearls, 
for example.  Other States produced a variety of gemstones, for example Arizona, whose gemstone deposits included agate, amethyst, 
azurite, chrysocolla, garnet, jade, jasper, malachite, obsidian, onyx, opal, peridot, petrified wood, smithsonite, and turquoise.  There is 
also a wide variety of gemstones found and produced in California, Idaho, Montana, and North Carolina.   

During 2004, the United States had only one operation in known diamond-bearing areas from which diamonds were produced.  That 
diamond operation is in Crater of Diamonds State Park near Murfreesboro in Pike County, AR, where a dig-for-fee operation for 
tourists and rockhounds is maintained by the State of Arkansas.  Crater of Diamonds is the only diamond mine in the world that is 
open to the public.  The diamonds occur in a lamproite breccia tuff associated with a volcanic pipe and in the soil developed from the 



30.2 U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2004 

                                                                         

lamproite breccia tuff.  In 2004, 383 diamond stones with an average weight of 0.2 carats were recovered at Crater of Diamonds State 
Park.  Since the diamond-bearing pipe and the adjoining area became a State park in 1972, 22,833 diamond stones have been 
recovered (Rachel Engebrecht, park interpreter, Crater of Diamonds State Park, written commun., July 11, 2004).  Exploration has 
demonstrated that there is about 78.5 million metric tons (Mt) of diamond-bearing rock in this diamond deposit (Howard, 1999, p. 62).  
An Arkansas law, enacted early in 1999, prohibits commercial diamond mining in the park (Diamond Registry Bulletin, 1999). 

The Kelsey Lake diamond mine was a commercially operated diamond mine, located close to the Colorado-Wyoming State line 
near Fort Collins, CO.  Diamond was produced at Kelsey Lake through April 2002, but the mine has been in care-and-maintenance 
mode since then with no additional production reported.  The Kelsey Lake property includes nine known kimberlite pipes, of which 
three have been tested and have shown that diamonds are present.  The remaining six pipes have yet to be fully explored and tested for 
their diamond potential.  Of the diamonds recovered, 50% to 65% was clear gem quality, and almost one-third was one carat or larger 
in size.  The identified resources are at least 17 Mt grading an average of 4 carats per 100 metric tons (Taylor Hard Money Advisers, 
2000§1). 

Studies by the Wyoming Geological Survey have shown that Wyoming has the potential for a $1 billion diamond mining business.  
Wyoming has many of the same geologic conditions as Canada, and there is evidence of hundreds of kimberlite pipes in the State.  
Twenty diamondiferous kimberlite pipes and one diamondiferous mafic breccia pipe have been identified in southern Wyoming.  Two 
of the largest kimberlite fields, State Line and Iron Mountain, and the largest lamproite field in the United States, Leucite Hills, are in 
Wyoming.  There has been slight interest in the southern Wyoming and northern Colorado area by several diamond mining firms, but 
the only diamond mine developed in the area thus far is the Kelsey Lake Mine.  Individual diamond gems worth $89,000 and 
$300,000 have been found there (Associated Press, 2002§). 

The success of Canadian diamond mines has made people focus on whether there are also commercially producible diamond 
deposits in the United States.  Currently, there are no operating commercial diamond mines in the United States.  Australian and 
Canadian companies are now conducting diamond exploration in Alaska and Minnesota.  Alaska has similar geologic terrain to the 
Northwest Territories; and garnet and other diamond indicator minerals, as well as 17 microscopic diamonds have been found near 
Anchorage.  Two Canadian companies have invested $1 million in an exploration drilling program.  Geologists from the University of 
Minnesota teamed with an Australian mining company are conducting a soil sampling program in Minnesota for mineral exploration, 
including diamond.  The samples are being analyzed by Australia’s WMC Resources Ltd.  The scientists believe that there is good 
chance of success owing to Minnesota’s similar geology to Canada (Diamond Registry Bulletin, 2005a). 

In another exploration venture during the second half of 2004, Delta Mining and Exploration Corp. found a diamond-bearing 
kimberlite in an 80-acre site known as the Homestead property near Lewistown, MT.  Preliminary tests have shown the presence of 
microscopic diamonds.  The firm is now planning a $700,000 soil sampling program, as further exploration.  Diamonds have been 
found in the stream beds and glacial valleys of Montana for years.  One notable find was the 14-carat Lewis and Clark diamond found 
near Craig in 1990 (Associated Press, 2004§). 

In addition to natural gemstones, laboratory-created gemstones and gemstone simulants are produced in the United States.  
Laboratory-created or synthetic gemstones have the same chemical, optical, and physical properties as the natural materials.  
Simulants have an appearance similar to that of a natural gemstone material, but they have different chemical, optical, and physical 
properties.  Laboratory-created gemstones produced in the United States include alexandrite, diamond, emerald, moissanite, ruby, 
sapphire, and turquoise.  Simulants of coral, lapis lazuli, malachite, and turquoise also are manufactured in the United States.  In 
addition, certain colors of laboratory-created sapphire and spinel, used to represent other gemstones, are classified as simulants. 

Laboratory-created gemstone production in the United States was valued at more than $30.7 million during 2004; simulant 
gemstone output was even greater and was estimated to be valued at more than $100 million.  Five firms in five States, representing 
virtually the entire U.S. laboratory-created gemstone industry, reported production to the USGS.  The States with reported laboratory-
created gemstone production, in descending production value order, were North Carolina, Florida, Massachusetts, Michigan, and 
Arizona. 

Gemesis Corp., a company in Sarasota, FL, produced consistent quality laboratory-created gem diamond and reported a fifth year of 
production in 2004.  The laboratory-created diamonds are produced using equipment, expertise, and technology developed by a team 
of scientists from Russia and the University of Florida.  The weight of the laboratory-created diamond stones range from 1.5 to 2 
carats, and most of the stones are yellow, brownish yellow, colorless, and green (Weldon, 1999§).  Gemesis uses diamond-growing 
machines, each machine capable of growing 3-carat rough diamonds by generating high pressures and high temperatures (HPHT) that 
recreate the conditions in the Earth’s mantle, where natural diamonds form.  Gemesis eventually plans to have 250 diamond-growing 
machines installed at their facility near Sarasota, FL (Davis, 2003); at that point, Gemesis could be producing as much as 30,000 to 
40,000 stones each year, and annual revenues may hit $70 million to $80 million (Diamond Registry Bulletin, 2001).  Gemesis 
diamonds became available for retail purchase in jewelry stores and on the Internet in fall 2003.  The prices of the Gemesis laboratory-
created diamonds are below those of natural diamond but above the prices of simulated diamond (Weldon, 2003§).   

Apollo Diamond, Inc., a company near Boston, MA, has developed a method for growing gem-quality diamond by chemical vapor 
deposition (CVD).  Robert Linares of Apollo Diamond received a patent for the process in June 2003.  The CVD technique transforms 
carbon into plasma, which then is precipitated onto a substrate as diamond.  CVD has been used for more that a decade to cover large 
surfaces with microscopic diamond crystals, but until this process, no one had discovered the combination of temperature, gas 
composition, and pressure that resulted in the growth of a single diamond crystal.  CVD diamond precipitates as nearly 100% pure, 
almost flawless diamond, and therefore may not be discernible from natural diamond by some tests (Davis, 2003).  Apollo Diamond is 
producing 1-carat stones thus far, but hopes to be making 2-carat stones by 2006.  The company is planning to start selling their 

 
1References that include a section mark (§) are found in the Internet References Cited section. 
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diamonds in the jewelry market during the last half of 2005 at costs 10% to 30% below those of comparable natural diamonds 
(Hastings, 2005). 

In early 2004, scientists at the Carnegie Institution’s Geophysical Laboratory published a study that showed researchers grew 
diamond crystals by a special CVD process at very high growth rates.  They were able to grow gem-sized crystals in a day; a growth 
rate 100 times faster than other methods used to date.  The lead author of the study said that the diamonds were much harder to polish 
than conventional diamond crystals produced by HPHT methods.  This is a new way of producing diamond crystals for such new 
applications as diamond-based electronic devices and next-generation cutting tools (Willis, 2004).  By early 2005, the Carnegie 
Institution’s Geophysical Laboratory and the University of Alabama had jointly developed and patented the CVD process and 
apparatus to produce 10-carat, ½-inch-thick single diamond crystals at very rapid growth rates (100 micrometers per hour).  This faster 
CVD method uses microwave plasma technology, and it allows multiple crystals to be grown simultaneously.  This size is about five 
times that of commercially available lab-created diamonds produced by HPHT and other CVD techniques.  Dr. Russell Hemley of the 
Carnegie Institute stated, “High-quality crystals over 3 carats are very difficult to produce using the conventional approach.  Several 
groups have begun to grow diamond single crystals by CVD, but large, colorless, and flawless ones remain a challenge.  Our 
fabrication of 10-carat, half-inch, CVD diamonds is a major breakthrough” (Willis, 2004; Carnegie Institution of Washington, 2005; 
Science Blog, 2005§).  Both Apollo Diamond and the Carnegie Institution have noted that their diamonds produced by the CVD 
method are harder than natural diamonds and diamonds produced by HPHT methods. 

In 2004, the North Carolina company Charles & Colvard, Ltd. entered its seventh year of marketing moissanite, a gem-quality 
laboratory-created silicon carbide it produces.  Moissanite is also an excellent diamond simulant, but it is being marketed for its own 
gem qualities.  Moissanite exhibits a higher refractive index (brilliance) and higher luster than diamond.  Its hardness is between 
corundum (ruby and sapphire) and diamond, which gives it durability (Charles & Colvard, Ltd., 2005§). 

Consumption 

Although the United States accounted for little of the total global gemstone production, it was the world’s leading gemstone market.  
U.S. gemstone markets accounted for more than an estimated 35% of world gemstone demand in 2004.  The U.S. market for unset 
gem-quality diamond during the year was estimated to have exceeded $14.6 billion.  Domestic markets for natural, unset nondiamond 
gemstones totaled nearly $859 million. 

In the United States, about two-thirds of domestic consumers designate diamond as their favorite gemstone when surveyed.  In 
2004, the top 10 selling colored gemstones, in descending order, were blue sapphire, fancy sapphire, ruby, tanzanite, emerald, pink 
tourmaline, amethyst, blue topaz, peridot, and pearl.  Tsavorite garnet, aquamarine, opal, and green tourmaline dropped out of the top 
10 from the previous year.  Only 13% of the jewelry retailers said their sales were down in 2004 compared with 25% in 2003 (Wade, 
2004; Prost, 2005).  During 2004, U.S. retail jewelry store sales reached $28.3 billion, an increase of 5% compared with the previous 
year (by value).  Jewelers’ sales for the month of December 2004 were $6.7 billion, a 2% increase compared with that of December 
2003 (Rapaport Diamond Report, 2005).  Global retail sales of diamond jewelry increased by about 6.2% in 2004 compared with the 
previous year (Diamond Registry Bulletin, 2005d).  The U.S. market accounted for more than 50% of the global diamond jewelry 
retail market in 2004. 

Prices 

Gemstone prices are governed by many factors and qualitative characteristics, including beauty, clarity, defects, demand, durability, 
and rarity.  Diamond pricing, in particular, is complex; values can vary significantly depending on time, place, and the subjective 
evaluations of buyers and sellers.  There are more than 14,000 categories used to assess rough diamond and more than 100,000 
different combinations of carat, clarity, color, and cut values used to assess polished diamond (Pearson, 1998). 

Colored gemstone prices are generally influenced by market supply and demand considerations, and diamond prices are supported 
by producer controls on the quantity and quality of supply.  Values and prices of gemstones produced and/or sold in the United States 
are listed in tables 3 through 5.  In addition, customs values for diamonds and other gemstones imported, exported, or reexported are 
listed in tables 6 through 10. 

De Beers Group companies are a significant force affecting gem diamond prices worldwide because they mine more than 40% of 
the diamond produced each year (De Beers Group, 2004§).  De Beers companies also sort and valuate about two-thirds (by value) of 
the world’s annual supply of rough diamond through De Beers’ subsidiary Diamond Trading Co. (DTC), which has marketing 
agreements with other producers (De Beers Group, 2003§).   

Foreign Trade 

During 2004, total U.S. gemstone trade with all countries and territories was valued at more than $22.1 billion, which was an 
increase of 18% from that of the previous year.  Diamond accounted for about 96% of the 2004 gemstone trade total.  In 2004, U.S. 
exports and reexports of diamond were shipped to 89 countries and territories, and imports of all gemstones were received from 169 
countries and territories (tables 6-10).  During 2004, U.S. trade in cut diamond increased by about 14% compared with the previous 
year, and the United States remained the world’s leading diamond importer.  The United States is a significant international diamond 
transit center as well as the world’s leading gem diamond market.  The large volume of reexports shipped to other centers reveals the 
significance that the United States has in the world’s diamond supply network (table 6). 
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In 2004, trade in laboratory-created gemstone increased by almost 13% for the United States compared with the previous year.  
Laboratory-created gemstone imports from Austria, China, Germany, Hong Kong, Sri Lanka, Switzerland, and Thailand made up 
almost 92% (by value) of the total domestic imports of laboratory-created gemstones during the year.  Prices of certain laboratory-
created gemstone imports, such as amethyst, were very competitive.  The marketing of imported laboratory-created gemstones and 
enhanced gemstones as natural gemstones and the mixing of laboratory-created materials with natural stones in imported parcels 
continued to be problems for some domestic producers in 2004.  There also were problems with some simulants being marketed as 
laboratory-created gemstones during the year. 

World Industry Structure 

The gemstone industry worldwide has two distinct sectors—diamond mining and marketing and the production and sale of colored 
gemstones.  Most diamond supplies are controlled by a few major mining companies; prices are supported by managing the quality 
and quantity of the gemstones relative to demand, a function performed by De Beers through DTC.  Unlike diamond, colored 
gemstones are primarily produced at relatively small, low-cost operations with few dominant producers; prices are influenced by 
consumer demand and supply availability. 

In 2004, world diamond production totaled about 156 million carats—89.4 million carats gem quality and 66.6 million carats 
industrial grade (table 11).  Most production was concentrated in a few regions—Africa [Angola, Botswana, Congo (Kinshasa), 
Namibia, and South Africa], Asia (northeastern Siberia and Yakutia in Russia), Australia, North America (Northwest Territories in 
Canada), and South America (Brazil and Venezuela).  In 2004, Russia led the world in total diamond output quantity (combined 
gemstone and industrial).  Botswana was the world’s leading gemstone diamond producer, followed by Russia, Canada, and Australia, 
in descending quantity order. 

Russian diamond production figures were released for the first time in December 2004.  Production information had been kept as a 
state secret since the first diamond discovery in Siberia in 1955 (Diamond Registry Bulletin, 2005e). 

De Beers reported that its sales of rough diamond for 2004 were $5.6 billion, which was up by 3% from $5.5 billion in 2003 
(Diamond Registry Bulletin, 2004b; Diamond Registry Bulletin, 2005b).  

Israel’s polished diamond net exports increased by 14.4% to $6.33 billion during 2004, and its exports of rough diamond increased 
by 31% to $2.92 billion.  The United States remained the leading diamond trading partner for Israel.  Israel’s rough diamond imports 
from the DTC were $932 million in 2004, which was 18% of their total rough imports.  This was a drop from 22% in 2003 (Diamond 
Registry Bulletin, 2005c). 

Additional events in 2004 significant to diamond mining, production, and marketing worldwide include the following: 
● The Ekati Diamond Mine, Canada’s first operating commercial diamond mine, completed its sixth full year of production.  In 

2004, Ekati produced 4.08 million carats of diamond from 4.54 Mt of ore (BHP Billiton Ltd., 2005).  BHP Billiton Ltd. has an 80% 
controlling ownership of the Ekati, which is located in Northwest Territories in Canada.  Ekati has estimated reserves of 60.3 Mt of 
ore in kimberlite pipes that contain 54.3 million carats of diamond, and Ekati projected the mine life to be 25 years.  Ekati diamonds 
are sold by BHP’s Antwerp sales office.  The Ekati Mine is now producing from the Koala, Panda, and Misery kimberlite pipes.  In 
November 2002, BHP began using underground mining techniques to recover diamonds from deeper portions of the Koala kimberlite 
pipe, which was first open-pit mined (Diamond Registry Bulletin, 2002).  Plans were approved for underground mining of deeper 
portions of the adjacent Panda kimberlite pipe, and initial production was expected in early 2005 (BHP Billiton Ltd., 2004). 
● The Diavik Diamond Mine, also in the Northwest Territories, completed its second full year of production.  In 2004, Diavik 

produced 7.57 million carats of diamond from its A154 North ore body and the adjacent A154 South pipe.  Both pipes are located 
within the same pit (Diavik Diamond Mines Inc., 2005).  The Diavik Diamond Mine has estimated its reserves to be 25.6 Mt of ore in 
kimberlite pipes, containing 107 million carats of diamond, and Diavik projected the mine life to be 16 to 22 years.  Diavik is an 
unincorporated joint venture between Diavik Diamond Mines Inc. (60%) and Aber Diamond Mines Ltd. (40%).  The mine is expected 
to produce about 107 million carats of diamond at a rate of 8 million carats per year worth about $63 per carat (Diavik Diamond 
Mines Inc., 2000, p. 10-12). 

In 2002, an international rough diamond certification system called the Kimberley Process Certification Scheme (KPCS) was 
implemented to solve the problem of conflict diamonds—rough diamonds used by rebel forces and their allies to help finance warfare 
aimed at subverting governments recognized as legitimate by the United Nations (UN).  The KPCS was agreed upon by UN member 
nations, the diamond industry, and involved nongovernmental organizations.  The KPCS includes the following key elements:  the use 
of forgery-resistant certificates and tamper-proof containers for shipments of rough diamonds; internal controls and procedures that 
provide credible assurance that conflict diamonds do not enter the legitimate diamond market; a certification process for all exports of 
rough diamonds; the gathering, organizing, and sharing of import and export data on rough diamonds with other participants of 
relevant production; credible monitoring and oversight of the international certification scheme for rough diamonds; effective 
enforcement of the provisions of the certification scheme through dissuasive and proportional penalties for violations; self regulation 
by the diamond industry that fulfills minimum requirements; and the sharing of information with all other participants on relevant 
rules, procedures, and legislation as well as examples of national certificates used to accompany shipments of rough diamonds 
(Weldon, 2001§).  Canada acted as the chair and secretariat of the KPCS for the first 2 years, and in October, Russia assumed these 
duties.  The KPCS will not be fully implemented until all participating countries have passed the necessary laws to carry it out.  The 
Kimberley Process presently comprises 43 participants, and these participants account for approximately 99.8% of the global 
production of rough diamonds (Kimberley Process, 2005§).  Discussions about the possible participation of several other countries are 
ongoing. 
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In the United States, the Clean Diamond Trade Act, which will implement effective measures to stop trade in conflict diamonds, 
was passed by the U.S. House of Representatives on April 8, 2003, and by the U.S. Senate on April 10, 2003.  The President signed 
the Act into law on April 25, 2003.  Enactment of the Clean Diamond Trade Act made the United States a full participant in the KPCS 
(U.S. House of Representatives, 2003§).  U.S. participation is critical to the success of the KPCS in excluding conflict diamonds from 
the legitimate supply chain because the United States is the world’s leading gem diamond market.  The industry and trade associations 
have played an active role in achieving this progress in ending the problem of conflict diamonds (Professional Jeweler, 2003§).  

At the end of 2003, De Beers and the U.S. Department of Justice began work toward settlement of its long-running dispute over 
alleged illegal price fixing.  On July 13, De Beers Centenary AG pled guilty in Federal court in Ohio to conspiring to fix the price of 
industrial diamond in the United States and elsewhere, resolving a 1994 case.  De Beers was sentenced to pay a $10 million fine.  
With this settlement, De Beers is now free to enter the U.S. market (Diamond Registry Bulletin, 2004c, d). 

Worldwide, the value of production of natural gemstones other than diamond was estimated to have exceeded $2 billion in 2004.  
Most nondiamond gemstone mines are small, low-cost, and widely dispersed operations in remote regions of developing nations.  
Foreign countries with major gemstone deposits other than diamond are Afghanistan (aquamarine, beryl, emerald, kunzite, lapis lazuli, 
ruby, and tourmaline), Australia (beryl, opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, sapphire, topaz, and tourmaline), 
Burma (beryl, jade, ruby, sapphire, and topaz), Colombia (beryl, emerald, and sapphire), Kenya (beryl, garnet, and sapphire), 
Madagascar (beryl, rose quartz, sapphire, and tourmaline), Mexico (agate, opal, and topaz), Sri Lanka (beryl, ruby, sapphire, and 
topaz), Tanzania (garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia (amethyst and beryl).  In addition, pearls are cultured 
throughout the South Pacific and in other equatorial waters; Australia, China, French Polynesia, and Japan are key producers. 

The U.S. colored gemstone market posted an overall increase in sales during 2004 compared with the previous years sales.  The 
popularity of colored gemstones, colored laboratory-created gemstones, and “fancy” colored diamonds continued to increase in 2004.  
This was indicated by the increased U.S. imports for consumption values in most colored stone categories (emerald, coral, rubies, 
sapphires, other precious and semiprecious stones, and laboratory-created) in 2004 compared with the values from the previous year 
(table 10).  Colored stone popularity also was evidenced by their general slight sales increase in 2004 (Prost, 2005). 

Tanzanite continued its popularity, moving back to fourth best selling stone in 2004 after moving up to third best selling stone in 
2003.  This popularity is in part owing to the American Gem Trade Association (a United States and Canadian trade association) 
adding tanzanite to the traditional list of birthstones for December in 2002.  It is by far the most popular of blue and violet-blue 
gemstones after sapphire.  Tanzanite is characterized by combinations of royal blue and burgundy hues, which have an almost 
universal appeal.  While some tanzanite displays a trace of blue when it is originally mined, most crystals emerge from the Earth with 
a muted gray-green color.  All tanzanite has been subjected to a heat process to produce the violet-blue hues.  The only known source 
of tanzanite is a 5-square-mile area in the hills of Merelani, 10 miles south of the Kilimanjaro International Airport, between Moshi 
and Arusha in Tanzania.  Its rarity appears to also add to tanzanite’s growing popularity among consumers. 

Though U.S. shell production increased by 61% in 2004 compared with 2003, shell is not expected to ever be the large segment of 
U.S. gemstone production it was for several years in the past.  The U.S. shell material from mussels is used as seed material for 
culturing pearls.  The lower shell production is owing to overharvesting in past years, the killing off of U.S. native mussel species by 
invasive exotic species, and a decline in market demand.  During the past 10 years, the United States has lost about three-quarters of 
the native mussel population, and one-half of the approximately 300 total U.S. native mussel species are now listed as endangered 
species.  The zebra mussel is the invasive exotic species that has done most of the damage, and it has been introduced into U.S. rivers 
and waterways in discharged ballast water from transoceanic ships (Iowa Department of Natural Resources, 2001§; Scott Gritterf, 
fisheries biologist, Iowa Department of Natural Resources, oral commun., November 14, 2002).  The market still has not completely 
recovered from the die-off of Japanese oysters.  Seed material had been stockpiled in Japan, and now producers in Japan are using 
manmade seed materials or seed materials from China and other sources in addition to the stockpiled material.  There also has been an 
increase in the popularity of darker and colored pearls that do not use U.S. seed material (Ted Kroll, assistant director of fisheries, 
Kentucky Department of Fish and Wildlife, oral commun., November 15, 2002).  In some regions of the United States, shell from 
mussels is beginning to be used as a gemstone based on its own merit, rather than as seed material for pearls.  This shell material is 
being used in beads, jewelry, and watch faces. 

Outlook 

There are indications that there may be continued growth in U.S. diamond and jewelry markets in 2005.  Historically, diamonds 
have proven to hold their value despite wars or economic depressions (Schumann, 1998, p. 8).   

Diamond exploration is continuing in Canada, and many new deposits have been found.  There are several other commercial 
diamond projects and additional discoveries located in Alberta, British Columbia, Northwest Territories, Nunavut, Ontario, and 
Quebec.  Canada produced about 14% of the world’s diamond in 2004, and in price per carat of diamond produced, Canada outranked 
many of the world’s traditionally major diamond-mining countries (Diamond Registry Bulletin, 2004a).  Canadian production 
continues to increase, and Canada is now third in production of gemstone diamond, after Botswana and Russia. 

Independent producers, such as Argyle Diamond Mines in Australia and Ekati and Diavik in Canada, will continue to bring a 
greater measure of competition to global markets.  More competition presumably will bring more supplies and lower prices.  Further 
consolidation of diamond producers and larger amounts of rough diamond being sold outside DTC will continue as the diamond 
industry adjusts to De Beers’ reduced influence on the industry.  

More laboratory-created gemstones, simulants, and treated gemstones will enter the marketplace and necessitate more transparent 
trade industry standards to maintain customer confidence. 
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Internet sales of diamonds, gemstones, and jewelry has grown tremendously during 2004, and they will continue to grow and 
increase in popularity, as will other forms of e-commerce that emerge to serve the diamond and gemstone industry.  This will take 
place as the gemstone industry and its customers become more comfortable with and learn the applications of new e-commerce tools 
(Diamond Registry Bulletin, 2004e, f). 
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TABLE 1 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, color, low

medium plastics, kaurigum density, soft and

trapped insects.

Apatite Chlorocalcium Colorless, pink, yellow, Small Low 5.0 3.16-3.23 Double 1.63-1.65 Amblygonite, andalusite, Crystal habit, color,

phosphate green, blue, violet brazilianite, precious hardness, appearance.

beryl, titanite, topaz,

tourmaline

Azurite Copper carbonate Azure, dark blue, pale Small to do. 3.5-4.0 3.7-3.9 do. 1.72-1.85 Dumortierite, hauynite, Color, softness, crystal

hydroxide blue medium lapis lazuli, lazulite, habits and associated

sodalite minerals.

Benitoite Barium titanium Blue, purple, pink, do. High 6.0-6.5 3.64-3.68 do. 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet

silicate colorless blue diamond, blue light.

tourmaline, cordierite

Beryl:

Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80 do. 1.58 Synthetic spinel, blue Double refraction,

silicate high topaz refractive index.

Bixbite do. Red Small Very high 7.5-8.0 2.63-2.80 do. 1.58 Pressed plastics, Refractive index.

tourmaline

Emerald do. Green Medium do. 7.5 2.63-2.80 do. 1.58 Fused emerald, glass, Emerald filter, dichroism,

tourmaline, peridot, refractive index.

green garnet doublets

Emerald, synthetic do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine emerald Lack of flaws, brilliant

fluorescence in

ultraviolet light.

Golden (heliodor) do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, topaz, glass, Weak-colored.

medium doublets

Goshenite do. Colorless do. Low 7.5-8.0 2.63-2.80 do. 1.58 Quartz, glass, white Refractive index.

sapphire, white topaz

Morganite do. Pink to rose do. do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, tourmaline, Do.

pink sapphire

Calcite:

Marble Calcium carbonate White, pink, red, blue, do. do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

green, or brown (strong) alabaster gypsum

Mexican onyx do. do. do. do. 3.0 2.72 do. 1.60 do. Banded, translucent.

Charoite Hydrated sodium Lilac, violet, or white Small to do. 5.0-6.0 2.54-2.78 XX 1.55-1.56 Purple marble Color, locality.

calcium hydroxi- medium

fluoro-silicate

Chrysoberyl:

Alexandrite Beryllium aluminate Green by day light, red Small (CIS3); High 8.5 3.50-3.84 Double 1.75 Synthetic Strong dichroism, color

by artificial light medium varies from red to

(Sri Lanka) green, hardness.
See footnotes at end of table.



TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Chrysoberyl—

Continued:

Cats-eye Beryllium aluminate Greenish to brownish Small to High 8.5 3.50-3.84 Double 1.75 Synthetic, shell Density, translucence,

large chatoyance.

Chrysolite do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline, peridot Refractive index, silky.

brown

Chrysocolla Hydrated copper Green, blue Any Low 2.0-4.0 2.0-2.4 XX 1.46-1.57 Azurite, dyed Lack of crystals, color,

silicate chalcedony, malachite, fracture, low density

turquoise, variscite and softness. 

Coral Calcium carbonate Orange, red, white, black, Branching, do. 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.

purple, or green medium

Corundum:

Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, including Inclusions, fluorescence.

spinel, garnet

Sapphire, blue do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, double

refraction,  dichroism.

Sapphire, fancy do. Yellow, pink, colorless, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, glass and Inclusions, double

orange, green, or violet large doublets, morganite refreaction, refractive

index.

Sapphire and ruby, do. Red, pink, violet, blue, or do. High to low 9.0 3.95-4.10 do. 1.78 Star quartz, synthetic Shows asterism, color

stars gray stars side view.

Sapphire or ruby, do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic spinel, glass Curved striae, bubble

synthetic carats inclusions.

Cubic zirconia Zirconium and Colorless, pink, blue, Small do. 8.25-8.5 5.8 Single 2.17 Diamond, zircon, titania, Hardness, density, lack

yttrium oxides lavender, yellow moissanite of flaws and inclusions, 

refractive index.

Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525 do. 2.42 Zircon, titania, cubic High index, dispersion,

yellow, brown, green, zirconia, moissanite hardness, luster.

red, pink, blue

Feldspar:

Amazonite Alkali aluminum Green-blue Large Low 6.0-6.5 2.56 XX 1.52 Jade, turquoise Cleavage, sheen, vitreous

silicate to pearly, opaque, grid.

Labradorite do. Gray with blue and do. do. 6.0-6.5 2.56 XX 1.56 do. Do.

bronze sheen color play

(schiller)

Moonstone do. Colorless, white, gray, do. do. 6.0-6.5 2.77 XX 1.52-1.54 Glass, chalcedony, opal Pale sheen, opalescent.

or yellow with white,

blue, or bronze schiller

Sunstone do. Orange, red brown, Small to do. 6.0-6.5 2.77 XX 1.53-1.55 Aventurine, glass Red glittery schiller.

colorless with gold or medium

red glittery schiller
See footnotes at end of table.



TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, spinel, Single refraction,

green, red, or orange medium strained glass anomalous strain.

Hematite Iron oxide Black, black-gray, Medium to Low 5.5-6.5 5.12-5.28 XX 2.94-3.22 Davidite, cassiterite, Crystal habit, streak,

brown-red large magnetite, neptunite, hardness.

pyrolusite, wolframite

Jade:

Jadeite Complex silicate Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Nephrite, chalcedony, Luster, spectrum,

white, or mauve high crystalline onyx, bowenite, translucent to opaque.

vesuvianite,

grossularite

Nephrite Complex hydrous do. do. do. 6.0-6.5 2.96-3.10 do. 1.61-1.63 Jadeite, chalcedony, Do.

silicate onyx, bowenite,

vesuvianite,

grossularite

Jet (gagate) Lignite Deep black, dark brown do. Low 2.5-4.0 1.19-1.35 XX 1.64-1.68 Anthracite, asphalt, Luster, color.

cannel coal, onyx,

schorl, glass, rubber

Lapis lazuli Sodium calcium Dark azure-blue to do. do. 5.0-6.0 2.50-3.0 XX 1.50 Azurite, dumortierite, Color, crystal habit,

aluminum silicate bright indigo blue or dyed howlite, lazulite, associated minerals,

even a pale sky blue. sodalite, glass luster, and localities.

Malachite Hydrated copper Light to black-green do. do. 3.5-4.0 3.25-4.10 XX 1.66-1.91 Brochantite, chrysoprase, Color banding, softness,

carbonate banded opaque green associated minerals.

gemstones

Moissanite Silicon carbide Colorless and pale shades Small Low to 9.25 3.21 Double 2.65-2.69 Diamond, zircon, titania, Hardness, dispersion, lack

of green, blue, yellow medium cubic zirconia of flaws and inclusions,

refractive index.

Obsidian Amorphous, Black, gray, brown, Large Low 5.0-5.5 2.35-2.60 XX 1.45-1.55 Aegirine-augite, Color, conchoidal

variable (usually dark green, white, gadolinite, gagate, fracture, flow bubbles,

felsic) transparent hematite, pyrolusite, softness, and lack of

wolframite crystal faces.

Opal Hydrated silica Reddish orange, colors do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Color play (opalescence).

flash in white gray, triplets, chalcedony

black, red, or yellow

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline, chrysoberyl Strong double refraction,

silicate (strong) low dichroism.

Quartz:

Agate Silicon dioxide Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline,

onyx irregularly banded,

dendritic inclusions.
See footnotes at end of table.



TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Quartz—Continued:

Amethyst Silicon dioxide Purple Large Medium 7.0 2.65-2.66 Double 1.55 Glass, plastic, fluorite Macrocrystalline, color,

refractive index,

transparent, hardness.

Aventurine do. Green, red-brown, do. Low 7.0 2.64-2.69 do. 1.54-1.55 Iridescent analcime, Macrocrystalline, color,

gold-brown, with metallic aventurine feldspar, metallic iridescent flake

iridescent reflection emerald, aventurine reflections, hardness.

glass

Cairngorm do. Smoky orange or yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Carnelian do. Flesh red to brown red do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Jasper Cryptocrystalline, color,

hardness.

Chalcedony do. Bluish, white, gray do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Tanzanite Do.

Chrysoprase do. Green, apple-green do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Chrome chalcedony, Do.

jade, prase opal,

prehnite, smithsonite,

variscite, artifically

colored green

chalcedony

Citrine Silica Yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Crystal:

Rock do. Colorless do. do. 7.0 2.65-2.66 do. 1.55 Topaz, colorless Do.

sapphire

Jasper do. Any, striped, spotted, or do. do. 7.0 2.58-2.66 XX XX do. Cryptocrystalline,

opaque, vitreous luster,

sometimes uniform hardness.

Onyx do. Many colors do. do. 7.0 2.58-2.64 XX XX do. Cryptocrystalline,

uniformly banded,

hardness.

Petrified wood do. Brown, gray, red, yellow do. do. 6.5-7.0 2.58-2.91 Double 1.54 Agate, jasper Color, hardness, wood

grain.

Rose do. Pink, rose red do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Tiger's eye do. Golden yellow, brown, do. do. 6.5-7.0 2.58-2.64 XX 1.53-1.54 XX Macrocrystalline, color,

red, blue-black hardness, hatoyancy.
See footnotes at end of table.



TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Rhodochrosite Manganese carbonate Rose-red to yellowish, Large Low 4.0 3.45-3.7 Double 1.6-1.82 Fire opal, rhodonite, Color, crystal habit,

stripped tugtupite, tourmaline reaction to acid, perfect

rhombohedral cleavage.

Rhodonite Manganese iron Dark red, flesh red, with do. do. 5.5-6.5 3.40-3.74 do. 1.72-1.75 Rhodochrosite, thulite, Color, black inclusions,

calcium silicate dendritic inclusions of hessonite, spinel, lack of reaction to acid,

black manganese oxide pyroxmangite, hardness.

spessartine, tourmaline

Shell:

Mother-of-pearl Calcium carbonate White, cream, green, Small do. 3.5 2.6-2.85 XX XX Glass and plastic Luster, iridescent play

blue-green, with imitation of color.

iridescent play of color

Pearl do. White, cream to black, do. Low to high 2.5-4.5 2.6-2.85 XX XX Cultured and glass or Luster, iridescence,

sometimes with hint of plastic imitation x-structure, ray.

pink, green, purple

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single

aluminum oxide medium refraction, inclusions.

Spinel, synthetic do. do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction,

carats topaz, alexandrite curved striae, bubbles.

Spodumene:

Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Synthetic spinel Refractive index, color,

silicate pleochroism.

Kunzite do. Pink to lilac do. do. 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, morganite Do.

Tanzanite Complex silicate Blue to lavender Small High 6.0-7.0 3.30 do. 1.69 Sapphire, synthetics Strong trichroism, color.

Topaz do. White, blue, green, pink, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, quartz Color, density, hardness,

yellow, gold medium refractive index, perfect

in basal cleavage.

Tourmaline do. Any, including mixed do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, beryl, garnet Double refraction, color,

corundum, glass refractive index.

Turquoise Copper aluminum Blue to green with black, Large Low 6.0 2.60-2.83 do. 1.63 Chrysocolla, dyed Difficult if matrix not

phosphate brown-red inclusions howlite, dumortierite, present, matrix usually

glass, plastics, variscite limonitic.

Unakite Granitic rock, Olive green, pink, do. do. 6.0-7.0 2.60-3.20 XX XX XX Olive green, pink, gray-

feldspar, epidote, and blue-gray blue colors.

quartz

Zircon Zirconium silicate White, blue, brown, yellow, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction,

or green medium medium (strong) topaz, aquamarine strongly dichroic, wear

on facet edges.
XX Not applicable.
1Small:  up to 5 carats; medium:  5 to 50 carats; large:  more than 50 carats.
2Low:  up to $25 per carat; medium:  up to $200 per carat; high:  more than $200 per carat.
3Commonwealth of Independent States.



TABLE 2 

LABORATORY-CREATED GEMSTONE PRODUCTION METHODS

Gemstone Production method Company/producer Date of first production

Alexandrite Flux Creative Crystals 1970s.

Do. Melt pulling J.O. Crystal 1990s.

Do. do. Kyocera 1980s.

Do. Zone melt Seiko 1980s.

Cubic zirconia Skull melt Various producers 1970s.

Emerald Flux Chatham 1930s.

Do. do. Gilson 1960s.

Do. do. Kyocera 1970s.

Do. do. Seiko 1980s.

Do. do. Lennix 1980s.

Do. do. Russia 1980s.

Do. Hydrothermal Lechleitner 1960s.

Do. do. Regency 1980s.

Do. do. Biron 1980s.

Do. do. Russia 1980s.

Ruby Flux Chatham 1950s.

Do. do. Kashan 1960s.

Do. do. J.O. Crystal 1980s.

Do. do. Douras 1990s.

Do. Zone melt Seiko 1980s.

Do. Melt pulling Kyocera 1970s.

Do. Verneuil Various producers 1900s.

Sapphire Flux Chatham 1970s.

Do. Zone melt Seiko 1980s.

Do. Melt pulling Kyocera 1980s.

Do. Verneuil Various producers 1900s.

Star ruby do. Linde 1940s.

Do. Melt pulling Kyocera 1980s.

Do. do. Nakazumi 1980s.

Star sapphire Verneuil Linde 1940s.



TABLE 3 

VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)

Gem materials 2003 2004

Beryl 18 18

Coral, all types 118 261

Diamond (2) (2)

Garnet 56 207

Gem feldspar 659 659

Geode/nodules (3) (3)

Opal (3) (3)

Quartz:

Macrocrystalline4 228 206

Cryptocrystalline5 391 383

Sapphire/ruby 474 473

Shell 2,490 4,000

Topaz (3) (3)

Tourmaline 48 45

Turquoise 827 699

Other 6,870 r 7,160

Total 12,500 14,500
rRevised.
1Data are rounded to no more than three significant digits; may
not add to totals shown.
2Included with "Other." 
3Included in "Total."
4Macrocrystalline quartz (crystals recognizable with the naked
eye) includes amethyst, amethyst quartz, aventurine, blue quartz,

citrine, hawk's eye, pasiolite, prase, quartz cat's eye, rock crystal,

rose quartz, smoky quartz, and tiger's eye.
5Cryptocrystalline (microscopically small crystals) includes agate
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,

jasper, moss agate, onyx, and sard.



TABLE 4 

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 2004 1

Carat Description, Clarity3 Representative prices

weight color2 (GIA terms) January4 June5 December6

0.25 G VS1 $1,200 $1,200 $1,200

do. G VS2 1,150 1,150 1,150

do. G SI1 975 975 975

do. H VS1 1,100 1,100 1,100

do. H VS2 1,000 1,000 1,000

do. H SI1 925 925 925

0.50 G VS1 3,200 3,200 3,200

do. G VS2 2,800 2,800 2,800

do. G SI1 2,400 2,400 2,400

do. H VS1 2,800 2,800 2,800

do. H VS2 2,400 2,400 2,400

do. H SI1 2,200 2,200 2,200

0.75 G VS1 3,600 3,600 3,600

do. G VS2 3,500 3,500 3,500

do. G SI1 3,200 3,200 3,200

do. H VS1 3,300 3,300 3,300

do. H VS2 3,200 3,200 3,200

do. H SI1 2,900 2,900 2,900

1.00 G VS1 5,800 5,800 5,800

do. G VS2 5,500 5,500 5,500

do. G SI1 4,800 4,800 4,800

do. H VS1 5,200 5,200 5,200

do. H VS2 4,900 4,900 4,900

do. H SI1 4,700 4,700 4,700
1Data are rounded to no more than three significant digits.
2Gemological Institute of America (GIA) color grades:  D—colorless; E—rare white; G, H, I—traces of color.
3Clarity:  IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very
slightly included, but not visible; SI1—slightly included.
4Source:  Jewelers' Circular Keystone, v. 174, no. 2, February 2003, p. 44.
5Source:  Jewelers' Circular Keystone, v. 174, no. 7, July 2003, p. 52.
6Source:  Jewelers' Circular Keystone, v. 175, no. 1, January 2004, p. 28.



TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2004

Price range per carat

Gemstone January1 December2

Amethyst $7-14 $7-15

Blue sapphire 650-1,200 685-1,250

Blue topaz 3-5 3-5

Emerald 1,800-2,800 1,900-3,200

Green tourmaline 45-60 45-60

Pearl:3

Cultured saltwater 5 5

Natural 210 210

Pink tourmaline 60-125 60-125

Rhodolite garnet 18-30 18-30

Ruby 800-1,125 800-1,125

Tanzanite 225-300 250-400
1Source:  The Guide, spring/summer 2004, p. 14, 30, 45, 61, 72, 86, 96,
98, 104, 123, and 135.  These figures are approximate current wholesale

purchase prices paid by retail jewelers on a per stone basis for fine-

quality stones.
2Source:  The Guide, fall/winter 2004-2005, p. 14, 30, 45, 61, 72, 86, 96,
98, 104, 123, and 135.  These figures are approximate current wholesale

purchase prices paid by retail jewelers on a per stone basis for fine-

quality stones.
3Prices are per 4.6-milimeter pearl.



TABLE 6

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY1

2003 2004

Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)

Exports:

Belgium 14,200 $11 189,000 $99

Canada 78,200 47 68,500 47

Costa Rica 18,800 1 31,800 3

France 3,150 7 16,300 11

Germany 4,790 4 1,370 1

Guatemala 2,850 (3) 5,990 1

Hong Kong 114,000 59 529,000 219

India 34,900 5 151,000 31

Israel 38,400 39 340,000 204

Japan 17,300 19 22,600 26

Mexico 205,000 32 397,000 124

Netherlands 307 3 421 3

Netherlands Antilles 19,000 21 47,200 23

Singapore 1,590 6 12,300 5

Switzerland 7,360 29 18,300 47

Thailand 34,400 6 68,500 15

United Arab Emirates 9,290 3 15,700 4

United Kingdom 4,080 7 26,300 28

Other 92,200 r 36 r 58,600 39

Total 699,000 335 2,000,000 932

Reexports:

Armenia -- -- 61,800 3

Belgium 3,860,000 1,260 r 4,140,000 1,310

Canada 124,000 64 217,000 106

Dominican Republic 78,700 12 104,000 23

France 16,200 30 155,000 31

Guatemala 114,000 13 91,100 8

Hong Kong 2,670,000 471 2,620,000 489

India 1,420,000 234 1,710,000 335

Israel 5,700,000 1,920 r 6,340,000 2,570

Japan 185,000 46 181,000 46

Malaysia 28,800 5 41,100 9

Mexico 6,980 2 37,000 5

Singapore 204,000 30 262,000 46

South Africa 24,600 15 49,000 13

Switzerland 409,000 283 518,000 285

Thailand 266,000 55 284,000 70

United Arab Emirates 220,000 57 380,000 101

United Kingdom 397,000 140 487,000 171

Other 51,700 r 34 r 93,200 46

Total 15,800,000 4,670 r 17,800,000 5,670

Grand total 16,500,000 5,010 r 19,800,000 6,600
rRevised.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than ½ unit.

Source:  U.S. Census Bureau.



TABLE 7

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

2003 2004

Quantity Value2 Quantity Value2

Kind, range, and country of origin (carat) (millions) (carat) (millions)

Rough or uncut, natural:3

Angola 5,630 $21 6,590 $19

Australia 90,000 14 12,200 8

Belgium 7,160 4 28,100 6

Botswana 2,850 5 144,000 48

Brazil 65,100 29 9,530 8

Canada 13,700 18 36,500 38

Congo (Brazzaville) 10,400 9 9,140 8

Congo (Kinshasa) 20,400 31 20,900 17

Guyana 173,000 15 157,000 16

India 1,330 (4) 34,500 3

Israel 53,200 9 12,300 14

Namibia 611 (4) 28,700 1

Russia 20,000 10 250,000 20

South Africa 582,000 463 430,000 508

United Kingdom 441,000 61 15,300 18

Other 18,200 r 18 r 11,500 21

Total 1,500,000 707 1,210,000 753

Cut but unset, not more than 0.5 carat:

Belgium 775,000 282 786,000 275

Canada 4,900 5 4,800 4

China 73,000 6 67,100 10

Congo (Kinshasa) 3,850 (4) 5,920 (4)

Dominican Republic 12,200 1 37,200 4

France 65 (4) 4,860 (4)

Hong Kong 374,000 59 200,000 43

India 10,500,000 1,750 9,720,000 1,770

Israel 1,050,000 525 969,000 477

Italy 2,860 (4) 3,960 (4)

Mexico 160,000 5 14,400 (4)

Russia 29,400 5 21,500 5

Singapore 2,710 1 9,460 2

Switzerland 47,800 8 7,390 2

Thailand 68,200 10 189,000 36

United Arab Emirates 198,000 31 122,000 24

United Kingdom 2,530 2 4,580 2

Other 47,400 r 16 r 37,200 16

Total 13,400,000 2,710 12,200,000 2,670

Cut but unset, more than 0.5 carat:

Belgium 1,260,000 2,310 1,230,000 2,450

Canada 15,800 51 23,600 67

France 3,040 11 27,800 50

Hong Kong 76,500 124 71,300 111

India 1,210,000 815 1,530,000 1,080

Israel 3,000,000 5,540 3,080,000 6,660

Italy 2,510 3 4,870 5

Namibia 6 (4) 6,010 9

Russia 58,600 101 62,200 121

South Africa 35,100 149 40,500 242

Switzerland 15,100 158 20,100 155

Thailand 19,400 17 21,300 23

United Arab Emirates 10,200 10 23,800 21

United Kingdom 16,600 95 13,800 84
See footnotes at end of table.



TABLE 7—Continued

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

2003 2004

Quantity Value2 Quantity Value2

Kind, range, and country of origin (carat) (millions) (carat) (millions)

Cut but unset, more than 0.5 carat—Continued:

Other 30,000 r 68 r 35,700 126

Total 5,760,000 9,460 6,190,000 11,200
rRevised.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.
4Less than ½ unit.

Source:  U.S. Census Bureau.



TABLE 8

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1

2003 2004

Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Emerald:

Afghanistan -- -- 5,860 $1

Belgium 8,150 $1 25,200 2

Brazil 262,000 5 355,000 4

China 10,800 (3) 227,000 1

Colombia 522,000 54 677,000 47

Germany 56,900 1 7,440 1

Hong Kong 101,000 5 57,100 4

India 1,460,000 21 1,880,000 18

Israel 128,000 23 259,000 21

Netherlands -- -- 50,200 (3)

South Africa 16 (3) 6,370 1

Swaziland -- -- 3,800 1

Switzerland 27,300 6 9,450 7

Thailand 419,000 7 424,000 8

United Arab Emirates 11,000 (3) 1,200 (3)

Zambia 214 (3) 2,620 (3)

Other 11,800 r 3 r 7,520 6

Total 3,020,000 126 4,000,000 122

Ruby:

Belgium 8,330 1 6,450 2

Brazil 13,800 (3) 99,300 (3)

China 4,810 (3) 21,700 (3)

Dominican Republic 28,200 (3) 4,920 (3)

Germany 14,900 1 19,400 1

Hong Kong 181,000 7 52,100 4

India 1,910,000 5 1,300,000 4

Israel 7,190 1 41,300 1

Italy 2,540 2 6,570 (3)

Japan 6,860 (3) 25,200 (3)

Netherlands -- -- 50,200 (3)

South Africa -- -- 3,130 (3)

Sri Lanka 12,500 2 5,260 1

Thailand 2,260,000 47 2,090,000 43

United Arab Emirates 31,100 1 7,700 1

Other 74,400 r 19 r 12,100 16

Total 4,550,000 87 3,750,000 72

Sapphire:

Australia 33,200 r (3) 5,300 (3)

Bahrain -- -- 5,930 (3)

Belgium 10,400 1 4,480 1

China 12,500 (3) 120,000 (3)

Germany 35,800 3 41,000 2

Hong Kong 234,000 6 138,000 7

India 1,150,000 5 1,040,000 9

Israel 26,500 3 56,600 3

Japan 287 (3) 11,900 (3)

Netherlands 6,000 (3) 50,200 (3)

South Africa 76 (3) 13,300 (3)

Sri Lanka 314,000 30 455,000 42

Switzerland 75,100 6 29,900 11

Taiwan 725 (3) 10,700 (3)

Thailand 6,010,000 73 5,470,000 78
See footnotes at end of table.



TABLE 8—Continued

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1

2003 2004

Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Sapphire—Continued:

Turkey -- -- 11,200 (3)

United Arab Emirates 23,200 1 7,360 (3)

United Kingdom 21,800 3 7,820 3

Other 77,600 r 7 r 18,900 6

Total 8,040,000 136 7,500,000 163

Other:

Rough, uncut:

Australia NA $4 NA $3

Brazil NA 9 NA 8

Canda NA 2 NA 3

China NA 3 NA 3

Colombia NA 1 NA 1

France NA 1 NA 1

Germany NA 3 NA 2

Hong Kong NA 1 NA 1

India NA 3 NA 1

Mexico NA (3) NA 1

Netherlands NA 1 NA 1

Pakistan NA 1 NA 1

South Africa NA 1 NA 7

Tanzania NA 2 NA 1

Thailand NA 1 r NA 1

Other NA 3 r NA 4

Total NA 35 r NA 39

Cut, set and unset:

Australia NA 9 r NA 9

Austria NA 1 NA 3

Brazil NA 8 NA 13

Canada NA 1 NA 1

China NA 34 r NA 45

France NA 1 NA 1

Germany NA 32 r NA 38

Hong Kong NA 32 r NA 35

India NA 78 r NA 82

Israel NA 6 NA 4

Italy NA 1 NA 1

Mexico NA (3) NA 1

South Africa NA 1 NA 5

Sri Lanka NA 5 NA 7

Switzerland NA 18 r NA 10

Taiwan NA 2 NA 2

Tanzania NA 6 NA 7

Thailand NA 37 r NA 46

United Arab Emirates NA 1 NA 2

Other NA 4 r NA 8

Total NA 277 r NA 320
rRevised.  NA Not available.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than ½ unit.

Source:  U.S. Census Bureau.



TABLE 9 

VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1,2

(Thousand dollars)

Country 2003 2004

Laboratory-created, cut but unset:

Austria 477 2,410

Brazil 48 225

Canada 123 98

China 10,100 14,100

Cyprus -- 246

Czech Republic 5 114

France 881 989

Germany 11,300 13,800

Hong Kong 1,230 1,500

India 530 261

Italy 74 75

Japan 187 112

Korea, Republic of 712 649

Netherlands 35 232

Philippines 95 38

Sri Lanka 1,610 1,290

Switzerland 7,220 3,340

Taiwan 234 197

Thailand 1,180 1,090

United Kingdom 46 31

Other 223 r 96

Total 36,300 40,900

Imitation:3

Austria 39,600 60,800

China 2,430 4,660

Czech Republic 6,100 7,000

Germany 1,120 974

Hong Kong 1,140 700

India 567 207

Italy 137 100

Japan 376 1,110

Korea, Republic of 674 774

Liechtenstein -- 28

Russia 70 53

Spain 133 165

Taiwan 72 220

Thailand -- 31

United Arab Emirates 21 62

Other 339 r 176

Total 52,700 77,000
rRevised.  -- Zero.
1Data are rounded to no more than three significant digits; may not
add to totals shown.
2Customs value.
3Includes pearls.

Source:  U.S. Census Bureau.



TABLE 10

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)

2003 2004

Stones Quantity Value2 Quantity Value2

Diamonds:

Rough or uncut 1,510 r 707,000 1,210 753,000

Cut but unset 19,100 12,200,000 18,400 13,900,000

Emeralds, cut but unset 3,020 126,000 4,000 122,000

Coral and similar materials, unworked 5,910 11,100 6,120 11,500

Rubies and sapphires, cut but unset 12,600 222,000 11,200 234,000

Pearls:

Natural NA 601 NA NA

Cultured NA 39,100 NA 29,500

Imitation NA 2,920 NA 3,780

Other precious and semiprecious stones:

Rough, uncut 1,360,000 21,900 1,130,000 25,200

Cut, set and unset NA 241,000 NA 279,000

Other NA 6,440 NA 5,680

Laboratory-created:

Cut but unset 224,000 36,300 249,000 40,900

Other NA 6,920 NA 8,110

Imitation gemstone3 NA 49,800 NA 73,300

Total XX 13,600,000 XX 15,500,000
rRevised.  NA Not available.  XX Not applicable.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

Source:  U.S. Census Bureau.



TABLE 11

NATURAL DIAMOND:  ESTIMATED WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

Country and type4 2000 2001 2002 2003 2004

Gemstones:

Angola 3,880 r 4,640 r 4,520 4,500 r 5,400

Australia 11,956 5 11,779 5 15,142 5 14,900 9,279 5

Botswana 18,500 19,800 21,300 22,800 23,300

Brazil 1,000 700 500 500 500

Canada 2,534 5 3,716 5 4,937 r, 5 11,200 12,618 p, 5

Central African Republic 348 r 340 r 312 r 250 r 250

China 230 235 235 235 250

Congo (Kinshasa) 3,500 3,640 4,400 5,400 6,000

Cote d'Ivoire 210 207 204 152 r 152

Ghana 792 936 770 760 r 800

Guinea 278 273 368 484 r 468

Guyana 82 5 179 5 248 5 413 r, 5 450

Liberia 100 100 48 36 18

Namibia 1,450 1,487 5 1,562 r, 5 1,481 r, 5 2,000

Russia 17,500 r 17,500 r 17,400 r 20,000 r 21,400

Sierra Leone 58 167 147 5 250 r 309

South Africa 4,320 4,470 4,350 5,070 5,780

Tanzania 301 216 204 r 201 r 305

Venezuela 29 5 14 5 46 5 11 r, 5 40

Zimbabwe 8 -- -- -- 16

Other6 24 25 25 24 24

Total 67,100 r 70,400 r 76,700 r 88,700 r 89,400

Industrial:

Angola 431 r 516 r 502 500 r 600

Australia 14,612 5 14,397 5 18,500 5 18,200 11,341 5

Botswana 6,160 6,600 7,100 7,600 7,800

Central African Republic 116 r 113 r 104 83 r 83

China 920 950 955 955 960

Congo (Kinshasa) 14,200 14,560 5 17,456 5 21,600 22,000

Cote d'Ivoire 110 102 102 78 r 78

Ghana 198 234 193 190 r 200

Guinea 91 91 123 161 r 157

Liberia 70 70 32 24 12

Namibia 106 -- -- -- --

Russia 11,700 r 11,700 r 11,600 r 13,000 r 14,200

Sierra Leone 19 56 205 5 257 r 304

South Africa 6,470 6,700 6,530 7,600 8,670

Tanzania 53 5 38 5 36 r, 5 36 r, 5 55

Venezuela 80 5 28 5 61 5 24 r, 5 60

Zimbabwe 15 -- -- -- 31

Other7 64 66 68 67 66

Total 55,400 r 56,200 r 63,600 r 70,400 r 66,600

Grand total 122,000 r 127,000 r 140,000 r 159,000 r 156,000
pPreliminary.  rRevised.  -- Zero.
1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through June 3, 2005.
3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic diamond,
respectively, but information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.
6Includes Gabon, India, and Indonesia.
7Includes India and Indonesia.
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Gemstones

By	Donald	W.	olson

Domestic survey data and tables were prepared by Nicholas A. Muniz, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator.

in	ending	the	problem	of	conflict	diamonds	(Professional	
Jeweler,	2003§1).

Production

U.s.	gemstone	production	data	were	based	on	a	survey	of	
more	than	230	domestic	gemstone	producers	conducted	by	the	
UsGs.	the	survey	provided	a	foundation	for	projecting	the	
scope	and	level	of	domestic	gemstone	production	during	the	
year.	However,	the	UsGs	survey	did	not	represent	all	gemstone	
activity	in	the	United	states,	which	includes	thousands	of	
professional	and	amateur	collectors.	Consequently,	the	UsGs	
supplemented	its	survey	with	estimates	of	domestic	gemstone	
production	from	related	published	data,	contacts	with	gemstone	
dealers	and	collectors,	and	information	garnered	at	gem	and	
mineral	shows.

Commercial	mining	of	gemstones	has	never	been	extensive	
in	the	United	states.	more	than	60	varieties	of	gemstones	have	
been	produced	commercially	from	domestic	mines,	but	most	
of	the	deposits	have	been	relatively	small	compared	with	other	
mining	operations.	In	the	United	states,	much	of	the	current	
gemstone	mining	is	conducted	by	individual	collectors,	gem	
clubs,	and	hobbyists	rather	than	by	businesses.

the	commercial	gemstone	industry	in	the	United	states	
consists	of	individuals	and	companies	that	mine	gemstones	
or	harvest	shell	and	pearl,	firms	that	manufacture	laboratory-
created	gemstones,	and	individuals	and	companies	that	cut	and	
polish	natural	and	laboratory-created	gemstones.	the	domestic	
gemstone	industry	is	focused	on	the	production	of	colored	
gemstones	and	on	the	cutting	and	polishing	of	large	diamond	
stones.	Industry	employment	is	estimated	to	range	from	1,000	
to	1,500	workers	(U.s.	International	trade	Commission,	1997,	
p.	1).

most	natural	gemstone	producers	in	the	United	states	
are	small	businesses	that	are	widely	dispersed	and	operate	
independently.	the	small	producers	probably	have	an	average	
of	less	than	three	employees,	including	those	who	only	work	
part	time.	the	number	of	gemstone	mines	operating	from	
year	to	year	fluctuates	because	the	uncertainty	associated	with	
the	discovery	and	marketing	of	gem-quality	minerals	makes	
it	difficult	to	obtain	financing	for	developing	and	sustaining	
economically	viable	operations	(U.s.	International	trade	
Commission,	1997,	p.	23).

the	total	value	of	natural	gemstones	produced	in	the	United	
states	during	2005	was	estimated	to	be	more	than	$13.4	million	
(table	3).	the	production	value	decreased	by	7%	from	that	of	the	
preceding	year.

1References	that	include	a	section	mark	(§)	are	found	in	the	Internet	
References	Cited	section.

In	2005,	the	estimated	value	of	natural	gemstones	produced	
in	the	United	states	was	more	than	$13.4	million,	and	the	
estimated	value	of	U.s.	laboratory-created	gemstone	production	
was	more	than	$51.1	million.	the	total	estimated	value	of	U.s.	
gemstone	production	was	almost	$64.6	million.	the	value	of	
U.s.	gemstone	imports	was	$17.2	billion,	and	the	value	of	
combined	U.s.	gemstone	exports	and	reexports	was	estimated	to	
be	$8.85	billion.

In	this	report,	the	terms	“gem”	and	“gemstone”	mean	any	
mineral	or	organic	material	(such	as	amber,	pearl,	petrified	
wood,	and	shell)	used	for	personal	adornment,	display,	or	object	
of	art	because	it	possesses	beauty,	durability,	and	rarity.	of	
more	than	4,000	mineral	species,	only	about	100	possess	all	
these	attributes	and	are	considered	to	be	gemstones.	silicates	
other	than	quartz	are	the	largest	group	of	gemstones	in	terms	
of	chemical	composition;	oxides	and	quartz	are	the	second	
largest	(table	1).	Gemstones	are	subdivided	into	diamond	and	
colored	gemstones,	which	in	this	report	designates	all	natural	
nondiamond	gems.	In	addition,	laboratory-created	gemstones,	
cultured	pearls,	and	gemstone	simulants	are	discussed	but	are	
treated	separately	from	natural	gemstones	(table	2).	trade	data	
in	this	report	are	from	the	U.s.	Census	Bureau.	All	percentages	
in	the	report	were	computed	using	unrounded	data.	Current	
information	on	industrial-grade	diamond	and	industrial-grade	
garnet	can	be	found	in	the	U.s.	Geological	survey	(UsGs)	
minerals	Yearbook,	volume	I,	metals	and	minerals	chapters	on	
industrial	diamond	and	industrial	garnet,	respectively.

Gemstones	have	fascinated	humans	since	prehistoric	times.	
they	have	been	valued	as	treasured	objects	throughout	history	
by	all	societies	in	all	parts	of	the	world.	Amber,	amethyst,	coral,	
diamond,	emerald,	garnet,	jade,	jasper,	lapis	lazuli,	pearl,	rock	
crystal,	ruby,	serpentine,	and	turquoise	are	some	of	the	first	
stones	known	to	have	been	used	for	making	jewelry.	these	
stones	served	as	symbols	of	wealth	and	power.	today,	gems	are	
worn	more	for	pleasure	or	in	appreciation	of	their	beauty	than	to	
demonstrate	wealth.	In	addition	to	jewelry,	gemstones	are	used	
for	collections,	decorative	art	objects,	and	exhibits.

Legislation and Governments Programs

the	Clean	Diamond	trade	Act	was	signed	into	law	on	April	
25,	2003,	by	the	President.	this	law	provided	the	effective	
measures	to	stop	trade	in	conflict	diamonds	in	the	United	states,	
and	its	enactment	made	the	United	states	a	full	participant	in	the	
Kimberley	Process	Certification	scheme	(KPCs)	(U.s.	House	
of	Representatives,	2003§).	U.s.	participation	in	the	KPCs	is	
critical	to	its	success	in	excluding	conflict	diamonds	from	the	
legitimate	supply	chain	because	the	United	states	is	the	world’s	
leading	gem-quality	diamond	market.	the	industry	and	trade	
associations	have	played	an	active	role	in	achieving	this	progress	
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natural	gemstone	materials	indigenous	to	the	United	states	
are	collected,	produced,	and/or	marketed	in	every	state.	During	
2005,	all	50	states	produced	at	least	$1,000	worth	of	gemstone	
materials.	seven	states	accounted	for	78%	of	the	total	value,	
as	reported	by	survey	respondents.	these	states,	in	order	
of	declining	value	of	production,	were	tennessee,	Arizona,	
oregon,	California,	Arkansas,	montana,	and	nevada.	some	
states	were	known	for	the	production	of	a	single	gemstone	
material—tennessee	for	freshwater	pearls,	for	example.	
other	states	produced	a	variety	of	gemstones,	for	example	
Arizona’s	gemstone	deposits	included	agate,	amethyst,	azurite,	
chrysocolla,	garnet,	jade,	jasper,	malachite,	obsidian,	onyx,	opal,	
peridot,	petrified	wood,	smithsonite,	and	turquoise.	there	is	also	
a	wide	variety	of	gemstones	found	and	produced	in	California,	
Idaho,	montana,	and	north	Carolina.	

During	2005,	the	United	states	had	only	one	operation	in	
known	diamond-bearing	areas	from	which	diamonds	were	
produced.	that	diamond	operation	is	in	Crater	of	Diamonds	
state	Park	near	murfreesboro	in	Pike	County,	AR,	where	a	dig-
for-fee	operation	for	tourists	and	rockhounds	is	maintained	by	
the	state	of	Arkansas.	Crater	of	Diamonds	is	the	only	diamond	
mine	in	the	world	that	is	open	to	the	public.	the	diamonds	
occur	in	a	lamproite	breccia	tuff	associated	with	a	volcanic	
pipe	and	in	the	soil	developed	from	the	lamproite	breccia	tuff.	
In	2005,	536	diamond	stones	with	an	average	weight	of	0.193	
carats	were	recovered	at	the	Crater	of	Diamonds	state	Park.	
since	the	diamond-bearing	pipe	and	the	adjoining	area	became	
a	state	park	in	1972,	25,369	diamond	stones	with	a	total	
carat	weight	of	4,954.41	have	been	recovered	(tom	stolarz,	
park	superintendent,	Crater	of	Diamonds	state	Park,	written	
commun.,	January	31,	2006).	exploration	has	demonstrated	
that	there	is	about	78.5	million	metric	tons	(mt)	of	diamond-
bearing	rock	in	this	diamond	deposit	(Howard,	1999,	p.	62).	
An	Arkansas	law	enacted	early	in	1999	prohibits	commercial	
diamond	mining	in	the	park	(Diamond	Registry	Bulletin,	1999).

there	have	been	no	commercially	operated	diamond	mines	in	
the	United	states	since	2002.	Diamond	was	produced	at	the	Kelsey	
lake	diamond	mine,	located	close	to	the	Colorado-Wyoming	
state	line	near	Fort	Collins,	Co,	for	several	years	until	April	2002.	
the	Kelsey	lake	property	includes	nine	known	kimberlite	pipes,	
three	of	which	have	been	tested	and	have	shown	that	diamonds	are	
present.	the	remaining	six	pipes	have	yet	to	be	fully	explored	and	
tested	for	their	diamond	potential.	of	the	diamonds	recovered,	35%	
to	50%	was	industrial	grade.	the	identified	resources	are	at	least	17	
mt	grading	an	average	of	4	carats	per	100	metric	tons	(taylor	Hard	
money	Advisers,	2000§).

studies	by	the	Wyoming	Geological	survey	have	shown	that	
Wyoming	has	the	potential	for	a	$1	billion	diamond	mining	
business.	twenty	diamondiferous	kimberlite	pipes	and	one	
diamondiferous	mafic	breccia	pipe	have	been	identified	in	
southern	Wyoming.	two	of	the	largest	kimberlite	fields,	state	
line	and	Iron	mountain,	and	the	largest	lamproite	field	in	the	
United	states,	leucite	Hills,	are	in	Wyoming.	several	diamond	
mining	firms	have	been	interested	in	the	southern	Wyoming	and	
northern	Colorado	area,	but	the	only	diamond	mine	developed	
in	the	area	thus	far	is	the	Kelsey	lake	mine	(Associated	Press,	
2002§).

the	success	of	Canadian	diamond	mines	has	stimulated	
interest	in	exploring	for	commercially	feasible	diamond	
deposits	in	the	United	states	outside	of	Wyoming	and	Colorado.	
Australian	and	Canadian	companies	are	now	conducting	
diamond	exploration	in	Alaska	and	minnesota.	Alaska	has	some	
similar	geologic	terrain	to	the	northwest	territories	of	Canada;	
in	addition,	certain	varieties	of	garnet	and	other	diamond	
indicator	minerals	as	well	as	17	microscopic	diamonds	have	
been	found	near	Anchorage,	AK.	two	Canadian	companies	
have	invested	$1	million	in	an	exploratory	drilling	program.	
Geologists	from	the	University	of	minnesota	teamed	with	
an	Australian	mining	company	and	were	conducting	a	soil	
sampling	program	in	minnesota	for	mineral	exploration,	
including	diamond.	the	samples	were	being	analyzed	by	
Australia’s	WmC	Resources	ltd.	the	scientists	thought	that	
there	is	a	good	chance	of	success	owing	to	similarities	between	
the	geology	in	minnesota	and	Canada	(Diamond	Registry	
Bulletin,	2005a).

In	another	exploration	venture,	Delta	mining	and	exploration	
Corp.	found	a	diamond-bearing	kimberlite	in	an	32.4-
hectare	(80-acre)	site	known	as	the	Homestead	property	near	
lewistown,	mt.	Preliminary	tests	have	shown	the	presence	of	
microscopic	diamonds.	the	company	was	planning	a	$700,000	
soil	sampling	program	as	further	exploration.	Diamonds	have	
been	found	in	the	stream	beds	and	glacial	valleys	of	montana	for	
years	(Associated	Press,	2004§).

In	addition	to	natural	gemstones,	laboratory-created	
gemstones	and	gemstone	simulants	are	produced	in	the	United	
states.	laboratory-created	or	synthetic	gemstones	have	the	
same	chemical,	optical,	and	physical	properties	as	the	natural	
materials.	simulants	have	an	appearance	similar	to	that	of	a	
natural	gemstone	material,	but	they	have	different	chemical,	
optical,	and	physical	properties.	laboratory-created	gemstones	
produced	in	the	United	states	include	alexandrite,	diamond,	
emerald,	moissanite,	ruby,	sapphire,	and	turquoise.	simulants	
of	coral,	lapis	lazuli,	malachite,	and	turquoise	also	are	
manufactured	in	the	United	states.	In	addition,	certain	colors	of	
laboratory-created	sapphire	and	spinel,	used	to	represent	other	
gemstones,	are	classified	as	simulants.

laboratory-created	gemstone	production	in	the	United	
states	was	valued	at	more	than	$51.1	million	during	2005;	
simulant	gemstone	output	was	even	greater	and	was	estimated	
to	be	valued	at	more	than	$100	million.	Five	companies	in	five	
states,	representing	virtually	the	entire	U.s.	laboratory-created	
gemstone	industry,	reported	production	to	the	UsGs.	the	
states	with	reported	laboratory-created	gemstone	production,	
in	descending	order	of	production	value,	were	north	Carolina,	
Florida,	massachusetts,	michigan,	and	Arizona.

Gemesis	Corp.,	a	company	in	sarasota,	Fl,	consistently	
produced	gem-quality	laboratory-created	diamond	and	
reported	a	sixth	year	of	production	in	2005.	the	laboratory-
created	diamonds	are	produced	using	equipment,	expertise,	
and	technology	developed	by	a	team	of	scientists	from	Russia	
and	the	University	of	Florida.	the	weight	of	the	laboratory-
created	diamond	stones	range	from	1.5	to	2	carats,	and	most	
of	the	stones	are	yellow,	brownish	yellow,	colorless,	and	green	
(Weldon,	1999§).	Gemesis	uses	diamond-growing	machines,	
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each	machine	capable	of	growing	3-carat	rough	diamonds	by	
generating	high-pressure,	high-temperature	(HPHt)	conditions	
that	recreate	the	conditions	in	the	earth’s	mantle	where	natural	
diamonds	form.	Gemesis	eventually	plans	to	have	250	diamond-
growing	machines	installed	at	the	facility	near	sarasota,	Fl	
(Davis,	2003);	at	that	point,	Gemesis	could	be	producing	as	
much	as	30,000	to	40,000	stones	each	year,	and	annual	revenues	
may	reach	$70	million	to	$80	million	(Diamond	Registry	
Bulletin,	2001).	Gemesis	diamonds	became	available	for	retail	
purchase	in	jewelry	stores	and	on	the	Internet	in	fall	2003.	the	
prices	of	the	Gemesis	laboratory-created	diamonds	are	below	
those	of	natural	diamond	but	above	the	prices	of	simulated	
diamond	(Weldon,	2003§).	

Apollo	Diamond,	Inc.,	near	Boston,	mA,	has	developed	and	
patented	a	method	for	growing	extremely	pure,	gem-quality	
diamond	with	flawless	crystal	structure	by	chemical	vapor	
deposition	(CvD).	the	CvD	technique	transforms	carbon	
into	plasma,	which	is	then	precipitated	onto	a	substrate	as	
diamond.	CvD	has	been	used	for	more	than	a	decade	to	cover	
large	surfaces	with	microscopic	diamond	crystals,	but	until	this	
process,	no	one	had	discovered	the	combination	of	temperature,	
gas	composition,	and	pressure	that	resulted	in	the	growth	of	a	
single	diamond	crystal.	CvD	diamond	precipitates	as	nearly	
100%	pure,	almost	flawless	diamond,	and	therefore	may	not	
be	distinguishable	from	natural	diamond	by	some	tests	(Davis,	
2003).	In	2005,	Apollo	Diamond	produced	stones	that	range	
from	1	to	2	carats	and	expected	to	expand	to	larger	stones	in	the	
future	(maney,	2005§).	the	company	planned	to	start	selling	
diamonds	in	the	jewelry	market	at	costs	10%	to	30%	below	
those	of	comparable	natural	diamonds	(Hastings,	2005).	Apollo	
planned	to	open	the	Apollo	Diamond	Web	store	to	the	general	
public	in	2006	(Apollo	Diamond,	Inc.,	2005§).	Besides	its	use	
as	a	gemstone,	CvD	diamond’s	highest	value	is	as	a	material	for	
high-tech	uses,	such	as	in	computer	technology	(maney,	2005§).

In	early	2004,	scientists	at	the	Carnegie	Institution	of	
Washington’s	Geophysical	laboratory	published	the	results	
of	a	study	in	which	researchers	grew	diamond	crystals	by	a	
special	CvD	process	at	very	high	growth	rates.	they	were	
able	to	grow	gem-sized	crystals	in	a	day—a	growth	rate	100	
times	faster	than	other	methods	used	before.	this	is	a	new	way	
of	producing	diamond	crystals	for	such	new	applications	as	
diamond-base	electronic	devices	and	next	generation	cutting	
tools	(Willis,	2004).	By	early	2005,	the	Geophysical	laboratory	
and	the	University	of	Alabama	had	jointly	developed	and	
patented	the	CvD	process	and	apparatus	to	produce	½-inch-
thick	10-carat	single	diamond	crystals	at	very	rapid	growth	
rates	(100	micrometers	per	hour).	this	faster	CvD	method	uses	
microwave	plasma	technology	and	allows	multiple	crystals	to	
be	grown	simultaneously.	this	size	is	about	five	times	that	of	
commercially	available	laboratory-created	diamonds	produced	
by	HPHt	methods	and	other	CvD	techniques.	Dr.	Russell	
Hemley,	a	researcher	at	the	Carnegie	Institution,	stated,	“High-
quality	crystals	over	3	carats	are	very	difficult	to	produce	using	
the	conventional	approach.	several	groups	have	begun	to	grow	
diamond	single	crystals	by	CvD,	but	large,	colorless,	and	
flawless	ones	remain	a	challenge.	our	fabrication	of	10-carat,	
half-inch	CvD	diamonds	is	a	major	breakthrough”	(Willis,	

2004;	Carnegie	Institution	of	Washington,	2005;	science	Blog,	
2005§).

Both	Apollo	Diamond	and	the	Carnegie	Institution	have	
noted	that	their	diamonds	produced	by	the	CvD	method	are	
harder	than	natural	diamonds	and	diamonds	produced	by	HPHt	
methods.

In	2005,	the	north	Carolina	company	Charles	&	Colvard,	ltd.	
entered	its	eighth	year	of	producing	and	marketing	moissanite,	
a	gem-quality	laboratory-created	silicon	carbide.	moissanite	is	
also	an	excellent	diamond	simulant,	but	it	is	being	marketed	for	
its	own	gem	qualities.	moissanite	exhibits	a	higher	refractive	
index	(brilliance)	and	higher	luster	than	diamond.	Its	hardness	is	
between	those	of	corundum	(ruby	and	sapphire)	and	diamond,	
which	gives	it	durability	(Charles	&	Colvard,	ltd.,	2005§).

Although	U.s.	shell	production	decreased	by	11%	in	2005	
compared	with	that	of	2004,	shell	is	not	expected	to	ever	be	
the	large	segment	of	U.s.	gemstone	production	it	was	for	
several	years	in	the	past.	U.s.	shell	material	from	mussels	is	
used	as	seed	material	for	culturing	pearls.	the	lower	shell	
production	is	owing	to	overharvesting	in	past	years,	the	killing	
off	of	U.s.	native	mussel	species	by	invasive	exotic	species,	
and	a	decline	in	market	demand.	During	the	past	10	years,	the	
United	states	has	lost	about	three-quarters	of	the	native	mussel	
population,	and	one-half	of	the	approximately	300	total	U.s.	
native	mussel	species	are	now	listed	as	endangered	species.	the	
zebra	mussel	is	the	invasive	exotic	species	that	has	done	most	
of	the	damage,	and	it	has	been	introduced	into	U.s.	rivers	and	
waterways	in	discharged	ballast	water	from	transoceanic	ships	
(Iowa	Department	of	natural	Resources,	2001§;	scott	Gritterf,	
fisheries	biologist,	Iowa	Department	of	natural	Resources,	
oral	commun.,	november	14,	2002).	the	market	still	has	not	
completely	recovered	from	the	die-off	of	Japanese	oysters.	seed	
material	had	been	stockpiled	in	Japan,	and	now	producers	in	
Japan	are	using	manmade	seed	materials	or	seed	materials	from	
China	and	other	sources	in	addition	to	the	stockpiled	material.	
there	also	has	been	an	increase	in	the	popularity	of	darker	and	
colored	pearls	that	do	not	use	U.s.	seed	material	(ted	Kroll,	
assistant	director	of	fisheries,	Kentucky	Department	of	Fish	and	
Wildlife,	oral	commun.,	november	15,	2002).	In	some	regions	
of	the	United	states,	shell	from	mussels	is	beginning	to	be	
used	as	a	gemstone	based	on	its	own	merit	rather	than	as	seed	
material	for	pearls.	this	shell	material	is	being	used	in	beads,	
jewelry,	and	watch	faces.

Consumption

Although	the	United	states	accounted	for	little	of	the	
total	global	gemstone	production,	it	was	the	world’s	leading	
gemstone	market.	U.s.	gemstone	markets	accounted	for	more	
than	an	estimated	35%	of	world	gemstone	demand	in	2005.	the	
U.s.	market	for	unset	gem-quality	diamond	during	the	year	was	
estimated	to	have	exceeded	$16.2	billion.	Domestic	markets	for	
natural,	unset	nondiamond	gemstones	totaled	more	than	$996	
million.

In	the	United	states,	about	two-thirds	of	domestic	consumers	
designate	diamond	as	their	favorite	gemstone	when	surveyed.	In	
2005,	the	top	10	selling	colored	gemstones,	in	descending	order,	
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were	blue	sapphire;	ruby;	blue	topaz;	fancy	sapphire;	amethyst;	
peridot;	tanzanite;	emerald;	aquamarine,	citrine,	and	opal	(tied	
for	ninth	place);	and	rhodolite	garnet.	Pink	tourmaline	and	pearl	
dropped	out	of	the	top	10	from	the	previous	year.	During	2005,	
50%	of	the	jewelry	retailers	said	their	sales	were	up	compared	
with	45%	of	retailers	in	2004	(Prost,	2005;	Wade,	2006).	
U.s.	retail	jewelry	sales	reached	approximately	$60	billion	in	
2005,	with	about	56%	of	that	value	involving	diamond	jewelry	
(seekingAlpha,	2006§).	U.s.	online	jewelry	sales	increased	by	
more	than	25%	in	2005	to	nearly	$2.1	billion;	this	represents	
about	3.5%	of	all	jewelry	sold	in	the	United	states	(IDeX	
magazine,	2006§).	the	U.s.	market	accounted	for	more	than	
50%	of	the	global	diamond	jewelry	retail	market	in	2005.

the	U.s.	colored	gemstone	market	posted	an	overall	increase	
in	sales	during	2005	compared	with	the	previous	year’s	sales.	
the	popularity	of	colored	gemstones,	colored	laboratory-created	
gemstones,	and	“fancy”	colored	diamonds	continued	to	increase	
in	2005.	this	was	indicated	by	increased	values	of	U.s.	imports	
for	consumption	in	most	colored	stone	categories	(emerald,	
coral,	rubies,	sapphires,	other	precious	and	semiprecious	stones,	
and	laboratory-created	gems)	in	2005	compared	with	the	values	
from	the	previous	year	(table	10).	Colored	stone	popularity	also	
was	evidenced	by	their	general	sales	increase	in	2005	(Wade,	
2006).

the	Gemological	Institute	of	America	(GIA)	terminated	
the	employment	of	four	of	its	graders	for	improprieties	in	its	
new	York,	nY,	laboratory,	and	the	lab	chief	resigned.	the	
improprieties	were	violations	of	the	GIA	code	of	ethics	by	
clients	of	the	lab,	in	particular,	improper	attempts	to	influence	
the	outcome	of	grading	reports.	GIA	is	the	world’s	foremost	
authority	in	gemology,	diamond	and	gem	grading	and	
identification,	jewelry	education,	and	gemology	research.	the	
majority	of	GIA	employees	remain	above	reproach,	and	the	GIA	
remains	the	leading	lab	in	the	industry.	the	incident	had	the	
potential	to	damage	confidence	in	gem	grading,	but	because	of	a	
thorough	and	immediate	investigation	into	the	situation,	that	did	
not	happen	(Diamond	Registry	Bulletin,	2005c,	f).

Prices

Gemstone	prices	are	governed	by	many	factors	and	qualitative	
characteristics,	including	beauty,	clarity,	defects,	demand,	
durability,	and	rarity.	Diamond	pricing,	in	particular,	is	complex;	
values	can	vary	significantly	depending	on	time,	place,	and	the	
subjective	valuations	of	buyers	and	sellers.	there	are	more	than	
14,000	categories	used	to	assess	rough	diamond	and	more	than	
100,000	different	combinations	of	carat,	clarity,	color,	and	cut	
values	used	to	assess	polished	diamond	(Pearson,	1998).

Colored	gemstone	prices	are	generally	influenced	by	market	
supply	and	demand	considerations,	and	diamond	prices	are	
supported	by	producer	controls	on	the	quantity	and	quality	of	
supply.	values	and	prices	of	gemstones	produced	and/or	sold	
in	the	United	states	are	listed	in	tables	3	through	5.	In	addition,	
customs	values	for	diamonds	and	other	gemstones	imported,	
exported,	or	reexported	are	listed	in	tables	6	through	10.

De	Beers	Group	companies	are	a	significant	force	affecting	
the	price	of	gem-quality	diamond	worldwide	because	they	mine	
more	than	40%	of	the	gem-quality	diamond	produced	each	year	

(De	Beers	Group,	2005§).	De	Beers	companies	also	sort	and	
valuate	about	two-thirds	(by	value)	of	the	world’s	annual	supply	
of	rough	diamond	through	De	Beers’	subsidiary	Diamond	
trading	Co.	(DtC),	which	has	marketing	agreements	with	other	
producers	(De	Beers	Group,	2003§).	

the	yearly	average	diamond	price	index	of	the	Diamond	High	
Council	of	Antwerp	increased	in	2005	by	7.8%	to	330.4	for	
1-carat	diamonds	and	by	1.3%	to	262.2	for	½-carat	diamonds.	
the	diamond	price	index	measures	price	changes	relative	to	
the	baseline	of	100	set	by	the	1985	price	(Diamond	Registry	
Bulletin,	2006c).

Foreign Trade

During	2005,	total	U.s.	gemstone	trade	with	all	countries	and	
territories	was	valued	at	more	than	$26.0	billion,	which	was	
an	increase	of	17.7%	from	that	of	the	previous	year.	Diamond	
accounted	for	about	95%	of	the	2005	gemstone	trade	total.	In	
2005,	U.s.	exports	and	reexports	of	diamond	were	shipped	
to	89	countries	and	territories,	and	imports	of	all	gemstones	
were	received	from	103	countries	and	territories	(tables	6-10).	
During	2005,	U.s.	trade	in	cut	diamond	and	unworked	diamond	
increased	by	14.6%	and	21.9%	respectively,	compared	with	
the	previous	year.	the	United	states	remained	the	world’s	
leading	diamond	importer.	the	United	states	is	a	significant	
international	diamond	transit	center	as	well	as	the	world’s	
leading	gem-quality	diamond	market.	the	large	volume	of	
reexports	shipped	to	other	centers	reveals	the	significance	that	
the	United	states	has	in	the	world’s	diamond	supply	network	
(table	6).

trade	in	laboratory-created	gemstone	increased	by	0.3%	for	
the	United	states	in	2005	compared	with	the	previous	year.	
laboratory-created	gemstone	imports	from	Austria,	China,	
France,	Germany,	Hong	Kong,	sri	lanka,	switzerland,	and	
thailand	made	up	almost	93%	(by	value)	of	the	total	domestic	
imports	of	laboratory-created	gemstones	during	the	year.	Prices	
of	certain	imported	laboratory-created	gemstones,	such	as	
amethyst,	were	very	competitive.	the	marketing	of	imported	
laboratory-created	gemstones	and	enhanced	gemstones	as	
natural	gemstones	and	the	mixing	of	laboratory-created	
materials	with	natural	stones	in	imported	parcels	continued	to	be	
problems	for	some	domestic	producers	in	2005.	there	also	were	
problems	with	some	simulants	being	marketed	as	laboratory-
created	gemstones	during	the	year.

World Industry Structure

the	gemstone	industry	worldwide	has	two	distinct	
sectors—diamond	mining	and	marketing	and	colored	gemstone	
production	and	sales.	most	diamond	supplies	are	controlled	by	a	
few	major	mining	companies;	prices	are	supported	by	managing	
the	quality	and	quantity	of	the	gemstones	relative	to	demand,	a	
function	performed	by	De	Beers	through	DtC.	Unlike	diamond,	
colored	gemstones	are	primarily	produced	at	relatively	small,	
low-cost	operations	with	few	dominant	producers;	prices	are	
influenced	by	consumer	demand	and	supply	availability.

In	2005,	world	natural	diamond	production	totaled	about	
183	million	carats—102	million	carats	gem	quality	and	81.0	
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million	carats	industrial	grade	(table	11).	most	production	was	
concentrated	in	a	few	regions—Africa	[Angola,	Botswana,	
Congo	(Kinshasa),	namibia,	and	south	Africa],	Asia	
(northeastern	siberia	and	Yakutia	in	Russia),	Australia,	north	
America	(northwest	territories	in	Canada),	and	south	America	
(Brazil	and	venezuela).	In	2005,	Australia	led	the	world	in	total	
diamond	output	quantity	(combined	gemstone	and	industrial).	
Botswana	was	the	world’s	leading	gemstone	diamond	producer,	
followed	by	Russia,	Australia,	Canada,	Congo	(Kinshasa),	south	
Africa,	and	Angola	in	descending	quantity	order.	these	seven	
countries	produced	95.1%	of	the	world’s	gemstone	diamond	
output	in	2005.

De	Beers	reported	that	its	sales	of	rough	diamond	for	2005	
were	$6.54	billion,	which	was	up	by	15%	from	$5.7	billion	in	
2004	(Diamond	Registry	Bulletin,	2004a,	2005b,	2006b).	

In	2002,	the	international	rough-diamond	certification	system	
KPCs	was	implemented	to	solve	the	problem	of	conflict	
diamonds—rough	diamonds	used	by	rebel	forces	and	their	allies	
in	several	countries	to	help	finance	warfare	aimed	at	subverting	
governments	recognized	as	legitimate	by	the	United	nations	
(Un).	the	KPCs	was	agreed	upon	by	Un	member	nations,	the	
diamond	industry,	and	involved	nongovernmental	organizations.	
the	KPCs	includes	the	following	key	elements:	the	use	of	
forgery-resistant	certificates	and	tamper-proof	containers	for	
shipments	of	rough	diamonds;	internal	controls	and	procedures	
that	provide	credible	assurance	that	conflict	diamonds	do	not	
enter	the	legitimate	diamond	market;	a	certification	process	
for	all	exports	of	rough	diamonds;	the	gathering,	organizing,	
and	sharing	of	import	and	export	data	on	rough	diamonds	with	
other	participants	of	relevant	production;	credible	monitoring	
and	oversight	of	the	international	certification	scheme	for	
rough	diamonds;	effective	enforcement	of	the	provisions	of	
the	certification	scheme	through	dissuasive	and	proportional	
penalties	for	violations;	self	regulation	by	the	diamond	industry	
that	fulfills	minimum	requirements;	and	sharing	information	
with	all	other	participants	on	relevant	rules,	procedures,	and	
legislation	as	well	as	examples	of	national	certificates	used	to	
accompany	shipments	of	rough	diamonds	(Weldon,	2001§).	
Canada	acted	as	the	chair	and	secretariat	of	the	KPCs	for	
the	first	2	years,	and	in	october	2004,	Russia	assumed	these	
duties.	For	the	KPCs	to	be	fully	implemented,	all	participating	
countries	must	pass	the	necessary	laws	to	carry	it	out.	In	2005,	
Indonesia	and	lebanon	joined	the	list	of	countries	participating	
in	the	KPCs,	amounting	to	a	total	of	45	nations	that	have	signed	
the	agreement;	participating	nations	in	the	KPCs	account	for	
approximately	98%	of	the	global	production	and	trade	of	rough	
diamonds	(Diamond	Registry	Bulletin,	2005h;	Kimberley	
Process,	2005§).	Discussions	about	the	possible	participation	of	
several	other	countries	are	ongoing.

Worldwide,	the	value	of	production	of	natural	gemstones	
other	than	diamond	was	estimated	to	have	exceeded	$2	billion	
in	2005.	most	nondiamond	gemstone	mines	are	small,	low-cost,	
and	widely	dispersed	operations	in	remote	regions	of	developing	
nations.	Foreign	countries	with	major	gemstone	deposits	other	
than	diamond	are	Afghanistan	(aquamarine,	beryl,	emerald,	
kunzite,	lapis	lazuli,	ruby,	and	tourmaline),	Australia	(beryl,	
opal,	and	sapphire),	Brazil	(agate,	amethyst,	beryl,	ruby,	
sapphire,	topaz,	and	tourmaline),	Burma	(beryl,	jade,	ruby,	

sapphire,	and	topaz),	Colombia	(beryl,	emerald,	and	sapphire),	
Kenya	(beryl,	garnet,	and	sapphire),	madagascar	(beryl,	rose	
quartz,	sapphire,	and	tourmaline),	mexico	(agate,	opal,	and	
topaz),	sri	lanka	(beryl,	ruby,	sapphire,	and	topaz),	tanzania	
(garnet,	ruby,	sapphire,	tanzanite,	and	tourmaline),	and	Zambia	
(amethyst	and	beryl).	In	addition,	pearls	are	cultured	throughout	
the	south	Pacific	and	in	other	equatorial	waters;	Australia,	
China,	French	Polynesia,	and	Japan	are	key	producers.

World Review

Canada.—the	ekati	Diamond	mine,	Canada’s	first	operating	
commercial	diamond	mine,	completed	its	seventh	full	year	
of	production.	In	2005,	ekati	produced	3.23	million	carats	of	
diamond	from	4.44	mt	of	ore	(BHP	Billiton	ltd.,	2006b).	BHP	
Billiton	ltd.	has	an	80%	controlling	ownership	in	ekati,	which	
is	in	the	northwest	territories.	ekati	has	estimated	reserves	
of	60.3	mt	of	ore	in	kimberlite	pipes	that	contain	54.3	million	
carats	of	diamond,	and	BHP	Billiton	projected	the	mine	life	to	
be	25	years.	the	ekati	mine	is	now	producing	from	the	Koala,	
Panda,	and	misery	kimberlite	pipes.	BHP	Billiton	is	using	
underground	mining	techniques	to	recover	diamonds	from	
deeper	portions	of	the	Panda	kimberlite	pipe	(BHP	Billiton	
ltd.,	2004).	Underground	mining	of	the	deeper	portions	of	the	
Koala	kimberlite	pipe	has	been	approved	and	is	expected	to	
begin	in	December	2007	(BHP	Billiton	ltd.,	2006a).	the	Koala	
and	Panda	kimberlite	pipes	were	first	open	pit	mined	(Diamond	
Registry	Bulletin,	2002).	Approximately	one-third	of	the	ekati	
diamond	production	is	industrial-grade	material	(Darren	Dyck,	
senior	project	geologist,	BHP	Diamonds,	Inc.,	oral	commun.,	
may	27,	2001).

the	Diavik	Diamond	mine,	also	in	the	northwest	territories,	
completed	its	third	full	year	of	production.	In	2005,	Diavik	
produced	8.3	million	carats	of	diamond	from	its	A154	north	
ore	body	and	the	adjacent	A154	south	pipe.	Both	pipes	are	
located	within	the	same	pit	(Diavik	Diamond	mines	Inc.,	2006).	
Diavik	has	estimated	the	mine’s	remaining	proven	and	probable	
reserves	to	be	29.8	mt	of	ore	in	kimberlite	pipes,	containing	
95.6	million	carats	of	diamond,	and	projected	the	mine	life	to	be	
16	to	22	years	(Diavik	Diamond	mines	Inc.,	2005).	the	mine	
is	an	unincorporated	joint	venture	between	Diavik	Diamond	
mines	Inc.	(60%)	and	Aber	Diamond	mines	ltd.	(40%).	the	
mine	is	expected	to	produce	a	total	of	about	107	million	carats	
of	diamond	at	a	rate	of	8	million	carats	per	year	worth	about	$63	
per	carat	during	the	entire	mine	life,	which	began	production	in	
December	2002	(Diavik	Diamond	mines	Inc.,	2000,	p.	10-12).

Diamond	exploration	is	continuing	in	Canada,	with	several	
other	commercial	diamond	projects	and	additional	discoveries	
located	in	Alberta,	British	Columbia,	the	northwest	territories,	
the	nunavut	territory,	ontario,	and	Quebec.	Canada	produced	
about	7%	of	the	world’s	combined	natural	gemstone	and	
industrial	diamond	production	in	2005.	Canadian	diamond	
discoveries	continue	to	be	made	and	production	continues	to	
increase,	and	Canada	is	now	fourth	ranked	in	production	of	
gemstone	diamond	after	Botswana,	Russia,	and	Australia.

Guyana.—A	report	by	Partnership	Africa	Canada	(PAC)	
stated	that	nearly	20%	of	diamonds	mined	in	Guyana	evade	the	
KPsC	by	being	smuggled	to	Brazil	and	cited	weak	controls	in	
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Brazil	and	venezuela	as	the	problem.	the	situation	exposes	the	
entire	industry	to	laundered	diamonds	from	other	countries,	
such	as	Côte	d’Ivoire	and	Congo	(Kinshasa).	the	report	called	
for	the	expulsion	of	Brazil	and	venezuela	from	the	KPsC	if	the	
situation	is	not	corrected	(Diamond	Registry	Bulletin,	2006a).

Israel.—Polished	diamond	net	exports	for	the	12-month	
period	through	october	2005	increased	by	4.2%	to	$6.33	
billion	compared	with	the	same	period	in	2004,	and	exports	of	
rough	diamond	increased	by	22.2%	to	$3	billion	for	the	same	
period.	Polished	diamond	net	imports	for	the	first	10	months	
of	2005	decreased	by	18.4%	to	$264	million	compared	with	
those	of	the	first	10	months	of	2004,	while	net	imports	of	rough	
diamond	increased	by	2.2%	to	$4.5	billion	for	the	same	10-
month	period	(Diamond	Registry	Bulletin,	2005d).	the	United	
states	remained	the	leading	diamond	trading	partner	for	Israel	
(Diamond	Registry	Bulletin,	2005e).

Russia.—Diamond	production	figures	were	released	for	the	
first	time	in	December	2004.	Production	information	had	been	
kept	as	a	state	secret	since	the	first	diamond	discovery	in	siberia	
in	1955	(Diamond	Registry	Bulletin,	2005g).	

Sierra Leone.—During	the	civil	war	in	sierra	leone,	official	
diamond	exports	had	plunged	to	$1.5	million	a	year.	However,	
since	the	implementation	of	the	KPsC	and	the	end	of	the	civil	
war	diamond	exports	for	2005	were	reported	at	$142	million	
(Diamond	Registry	Bulletin,	2006d).

Outlook

there	are	indications	that	there	may	be	continued	growth	in	
the	U.s.	diamond	and	jewelry	markets	in	2006.	Historically,	
diamonds	have	proven	to	hold	their	value	despite	wars	or	
economic	depressions	(schumann,	1998,	p.	8).	

Independent	producers,	such	as	Argyle	Diamond	mines	
in	Australia	and	ekati	and	Diavik	in	Canada,	will	continue	
to	bring	a	greater	measure	of	competition	to	global	markets.	
more	competition	presumably	will	bring	more	supplies	and	
lower	prices.	Further	consolidation	of	diamond	producers	and	
larger	amounts	of	rough	diamond	being	sold	outside	DtC	will	
continue	as	the	diamond	industry	adjusts	to	De	Beers’	reduced	
influence	on	the	industry.	

more	laboratory-created	gemstones,	simulants,	and	treated	
gemstones	will	enter	the	marketplace	and	necessitate	more	
transparent	trade	industry	standards	to	maintain	customer	
confidence.

During	2005,	online	sales	rose	by	25%,	representing	3.5%	
of	all	retail	jewelry	sales	for	the	year,	and	Internet	sales	of	
diamonds,	gemstones,	and	jewelry	will	continue	to	grow	and	
increase	in	popularity,	as	will	other	forms	of	e-commerce	that	
emerge	to	serve	the	diamond	and	gemstone	industry.	this	will	
take	place	as	the	gemstone	industry	and	its	customers	become	
more	comfortable	with	and	learn	the	applications	of	new	e-
commerce	tools	(Diamond	Registry	Bulletin,	2004b,	c;	IDeX	
magazine,	2006§).
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TABLE 1

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, color, low

medium plastics, kaurigum density, soft and

trapped insects.

Apatite Chlorocalcium Colorless, pink, yellow, Small Low 5.0 3.16-3.23 Double 1.63-1.65 Amblygonite, andalusite, Crystal habit, color,

phosphate green, blue, violet brazilianite, precious hardness, appearance.

beryl, titanite, topaz,

tourmaline

Azurite Copper carbonate Azure, dark blue, pale Small to do. 3.5-4.0 3.7-3.9 do. 1.72-1.85 Dumortierite, hauynite, Color, softness, crystal

hydroxide blue medium lapis lazuli, lazulite, habits and associated

sodalite minerals.

Benitoite Barium titanium Blue, purple, pink, do. High 6.0-6.5 3.64-3.68 do. 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet

silicate colorless blue diamond, blue light.

tourmaline, cordierite

Beryl:

Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80 do. 1.58 Synthetic spinel, blue Double refraction,

silicate high topaz refractive index.

Bixbite do. Red Small Very high 7.5-8.0 2.63-2.80 do. 1.58 Pressed plastics, Refractive index.

tourmaline

Emerald, natural do. Green Medium do. 7.5 2.63-2.80 do. 1.58 Fused emerald, glass, Emerald filter, dichroism,

tourmaline, peridot, refractive index.

green garnet doublets

Emerald, synthetic do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine emerald Lack of flaws, brilliant

fluorescence in

ultraviolet light.

Golden (heliodor) do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, topaz, glass, Weak-colored.

medium doublets

Goshenite do. Colorless do. Low 7.5-8.0 2.63-2.80 do. 1.58 Quartz, glass, white Refractive index.

sapphire, white topaz

Morganite do. Pink to rose do. do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, tourmaline, Do.

pink sapphire

Calcite:

Marble Calcium carbonate White, pink, red, blue, do. do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

green, or brown (strong) alabaster gypsum

Mexican onyx do. do. do. do. 3.0 2.72 do. 1.60 do. Banded, translucent.

Charoite Hydrated sodium Lilac, violet, or white Small to do. 5.0-6.0 2.54-2.78 XX 1.55-1.56 Purple marble Color, locality.

calcium hydroxi- medium

fluoro-silicate

Chrysoberyl:

Alexandrite Beryllium aluminate Green by day light, red Small (CIS3); High 8.5 3.50-3.84 Double 1.75 Synthetic Strong dichroism, color

by artificial light medium varies from red to

(Sri Lanka) green, hardness.
See footnotes at end of table.
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TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Chrysoberyl—

Continued:

Cats-eye Beryllium aluminate Greenish to brownish Small to High 8.5 3.50-3.84 Double 1.75 Synthetic, shell Density, translucence,

large chatoyance.

Chrysolite do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline, peridot Refractive index, silky.

brown

Chrysocolla Hydrated copper Green, blue Any Low 2.0-4.0 2.0-2.4 XX 1.46-1.57 Azurite, dyed Lack of crystals, color,

silicate chalcedony, malachite, fracture, low density

turquoise, variscite and softness. 

Coral Calcium carbonate Orange, red, white, black, Branching, do. 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.

purple, or green medium

Corundum:

Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, including Inclusions, fluorescence.

spinel, garnet

Sapphire, blue do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, double

refraction,  dichroism.

Sapphire, fancy do. Yellow, pink, colorless, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, glass and Inclusions, double

orange, green, or violet large doublets, morganite refreaction, refractive

index.

Sapphire or ruby, do. Red, pink, violet, blue, or do. High to low 9.0 3.95-4.10 do. 1.78 Star quartz, synthetic Shows asterism, color

stars gray stars side view.

Sapphire or ruby, do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic spinel, glass Curved striae, bubble

synthetic carats inclusions.

Cubic zirconia Zirconium and Colorless, pink, blue, Small do. 8.25-8.5 5.8 Single 2.17 Diamond, zircon, titania, Hardness, density, lack

yttrium oxides lavender, yellow moissanite of flaws and inclusions, 

refractive index.

Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525 do. 2.42 Zircon, titania, cubic High index, dispersion,

yellow, brown, green, zirconia, moissanite hardness, luster.

red, pink, blue

Feldspar:

Amazonite Alkali aluminum Green-blue Large Low 6.0-6.5 2.56 XX 1.52 Jade, turquoise Cleavage, sheen, vitreous

silicate to pearly, opaque, grid.

Labradorite do. Gray with blue and do. do. 6.0-6.5 2.56 XX 1.56 do. Do.

bronze sheen color play

(schiller)

Moonstone do. Colorless, white, gray, do. do. 6.0-6.5 2.77 XX 1.52-1.54 Glass, chalcedony, opal Pale sheen, opalescent.

or yellow with white,

blue, or bronze schiller

Sunstone do. Orange, red brown, Small to do. 6.0-6.5 2.77 XX 1.53-1.55 Aventurine, glass Red glittery schiller.

colorless with gold or medium

red glittery schiller
See footnotes at end of table.



30.10	
U

.s.	G
e

o
l

o
G

IC
A

l
	sU

R
v

e
Y

	m
In

e
R

A
l

s	Y
e

A
R

B
o

o
K

—
2005

TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, spinel, Single refraction,

green, red, or orange medium strained glass anomalous strain.

Hematite Iron oxide Black, black-gray, Medium to Low 5.5-6.5 5.12-5.28 XX 2.94-3.22 Davidite, cassiterite, Crystal habit, streak,

brown-red large magnetite, neptunite, hardness.

pyrolusite, wolframite

Jade:

Jadeite Complex silicate Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Nephrite, chalcedony, Luster, spectrum,

white, or mauve high crystalline onyx, bowenite, translucent to opaque.

vesuvianite,

grossularite

Nephrite Complex hydrous do. do. do. 6.0-6.5 2.96-3.10 do. 1.61-1.63 Jadeite, chalcedony, Do.

silicate onyx, bowenite,

vesuvianite,

grossularite

Jet (gagate) Lignite Deep black, dark brown do. Low 2.5-4.0 1.19-1.35 XX 1.64-1.68 Anthracite, asphalt, Luster, color.

cannel coal, onyx,

schorl, glass, rubber

Lapis lazuli Sodium calcium Dark azure-blue to do. do. 5.0-6.0 2.50-3.0 XX 1.50 Azurite, dumortierite, Color, crystal habit,

aluminum silicate bright indigo blue or dyed howlite, lazulite, associated minerals,

even a pale sky blue. sodalite, glass luster, and localities.

Malachite Hydrated copper Light to black-green do. do. 3.5-4.0 3.25-4.10 XX 1.66-1.91 Brochantite, chrysoprase, Color banding, softness,

carbonate banded opaque green associated minerals.

gemstones

Moissanite Silicon carbide Colorless and pale shades Small Low to 9.25 3.21 Double 2.65-2.69 Diamond, zircon, titania, Hardness, dispersion, lack

of green, blue, yellow medium cubic zirconia of flaws and inclusions,

refractive index.

Obsidian Amorphous, Black, gray, brown, Large Low 5.0-5.5 2.35-2.60 XX 1.45-1.55 Aegirine-augite, Color, conchoidal

variable (usually dark green, white, gadolinite, gagate, fracture, flow bubbles,

felsic) transparent hematite, pyrolusite, softness, and lack of

wolframite crystal faces.

Opal Hydrated silica Reddish orange, colors do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Color play (opalescence).

flash in white gray, triplets, chalcedony

black, red, or yellow

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline, chrysoberyl Strong double refraction,

silicate (strong) low dichroism.

Quartz:

Agate Silicon dioxide Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline,

onyx irregularly banded,

dendritic inclusions.
See footnotes at end of table.
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TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Quartz—Continued:

Amethyst Silicon dioxide Purple Large Medium 7.0 2.65-2.66 Double 1.55 Glass, plastic, fluorite Macrocrystalline, color,

refractive index,

transparent, hardness.

Aventurine do. Green, red-brown, do. Low 7.0 2.64-2.69 do. 1.54-1.55 Iridescent analcime, Macrocrystalline, color,

gold-brown, with metallic aventurine feldspar, metallic iridescent flake

iridescent reflection emerald, aventurine reflections, hardness.

glass

Cairngorm do. Smoky orange or yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Carnelian do. Flesh red to brown red do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Jasper Cryptocrystalline, color,

hardness.

Chalcedony do. Bluish, white, gray do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Tanzanite Do.

Chrysoprase do. Green, apple-green do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Chrome chalcedony, Do.

jade, prase opal,

prehnite, smithsonite,

variscite, artifically

colored green

chalcedony

Citrine Silica Yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Crystal:

Rock do. Colorless do. do. 7.0 2.65-2.66 do. 1.55 Topaz, colorless Do.

sapphire

Jasper do. Any, striped, spotted, or do. do. 7.0 2.58-2.66 XX XX do. Cryptocrystalline,

sometimes uniform opaque, vitreous luster,

hardness.

Onyx do. Many colors do. do. 7.0 2.58-2.64 XX XX do. Cryptocrystalline,

uniformly banded,

hardness.

Petrified wood do. Brown, gray, red, yellow do. do. 6.5-7.0 2.58-2.91 Double 1.54 Agate, jasper Color, hardness, wood

grain.

Rose do. Pink, rose red do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Tiger's eye do. Golden yellow, brown, do. do. 6.5-7.0 2.58-2.64 XX 1.53-1.54 XX Macrocrystalline, color,

red, blue-black hardness, hatoyancy.
See footnotes at end of table.
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TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Rhodochrosite Manganese carbonate Rose-red to yellowish, Large Low 4.0 3.45-3.7 Double 1.6-1.82 Fire opal, rhodonite, Color, crystal habit,

stripped tugtupite, tourmaline reaction to acid, perfect

rhombohedral cleavage.

Rhodonite Manganese iron Dark red, flesh red, with do. do. 5.5-6.5 3.40-3.74 do. 1.72-1.75 Rhodochrosite, thulite, Color, black inclusions,

calcium silicate dendritic inclusions of hessonite, spinel, lack of reaction to acid,

black manganese oxide pyroxmangite, hardness.

spessartine, tourmaline

Shell:

Mother-of-pearl Calcium carbonate White, cream, green, Small do. 3.5 2.6-2.85 XX XX Glass and plastic Luster, iridescent play

blue-green, with imitation of color.

iridescent play of color

Pearl do. White, cream to black, do. Low to high 2.5-4.5 2.6-2.85 XX XX Cultured and glass or Luster, iridescence,

sometimes with hint of plastic imitation x-structure, ray.

pink, green, purple

Spinel Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single

aluminum oxide medium refraction, inclusions.

Spinel, synthetic do. do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction,

carats topaz, alexandrite curved striae, bubbles.

Spodumene:

Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Synthetic spinel Refractive index, color,

silicate pleochroism.

Kunzite do. Pink to lilac do. do. 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, morganite Do.

Tanzanite Complex silicate Blue to lavender Small High 6.0-7.0 3.30 do. 1.69 Sapphire, synthetics Strong trichroism, color.

Topaz do. White, blue, green, pink, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, quartz Color, density, hardness,

yellow, gold medium refractive index, perfect

in basal cleavage.

Tourmaline do. Any, including mixed do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, beryl, garnet Double refraction, color,

corundum, glass refractive index.

Turquoise Copper aluminum Blue to green with black, Large Low 6.0 2.60-2.83 do. 1.63 Chrysocolla, dyed Difficult if matrix not

phosphate brown-red inclusions howlite, dumortierite, present, matrix usually

glass, plastics, variscite limonitic.

Unakite Granitic rock, Olive green, pink, do. do. 6.0-7.0 2.60-3.20 XX XX XX Olive green, pink, gray-

feldspar, epidote, and blue-gray blue colors.

quartz

Zircon Zirconium silicate White, blue, brown, yellow, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction,

or green medium medium (strong) topaz, aquamarine strongly dichroic, wear

on facet edges.
XX Not applicable.
1Small: up to 5 carats; medium: 5 to 50 carats; large: more than 50 carats.
2Low: up to $25 per carat; medium: up to $200 per carat; high: more than $200 per carat.
3Commonwealth of Independent States.
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TABLE 2

LABORATORY-CREATED GEMSTONE PRODUCTION METHODS

Gemstone Production method Company/producer Date of first production

Alexandrite Flux Creative Crystals 1970s.

Do. Melt pulling J.O. Crystal 1990s.

Do. do. Kyocera 1980s.

Do. Zone melt Seiko 1980s.

Cubic zirconia Skull melt Various producers 1970s.

Emerald Flux Chatham 1930s.

Do. do. Gilson 1960s.

Do. do. Kyocera 1970s.

Do. do. Seiko 1980s.

Do. do. Lennix 1980s.

Do. do. Russia 1980s.

Do. Hydrothermal Lechleitner 1960s.

Do. do. Regency 1980s.

Do. do. Biron 1980s.

Do. do. Russia 1980s.

Ruby Flux Chatham 1950s.

Do. do. Kashan 1960s.

Do. do. J.O. Crystal 1980s.

Do. do. Douras 1990s.

Do. Zone melt Seiko 1980s.

Do. Melt pulling Kyocera 1970s.

Do. Verneuil Various producers 1900s.

Sapphire Flux Chatham 1970s.

Do. Zone melt Seiko 1980s.

Do. Melt pulling Kyocera 1980s.

Do. Verneuil Various producers 1900s.

Star ruby do. Linde 1940s.

Do. Melt pulling Kyocera 1980s.

Do. do. Nakazumi 1980s.

Star sapphire Verneuil Linde 1940s.

e

TABLE 3

VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)

Gem materials 2004 2005

Beryl 18 48

Coral, all types 261 216

Diamond (2) (2)

Garnet 207 46

Gem feldspar 659 626

Geode/nodules 212 214

Opal 137 140

Quartz:

Macrocrystalline3 206 196

Cryptocrystalline4 383 427

Sapphire/ruby 473 450

Shell 4,000 3,560

Topaz (2) (2)

Tourmaline 45 39

Turquoise 699 511

Other 7,170 r 6,960

Total 14,500 13,400
See footnotes at end of table.

TABLE 3—Continued

VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

rRevised.
1Data are rounded to no more than three significant digits; may
not add to totals shown.
2Included with "Other." 
3Macrocrystalline quartz (crystals recognizable with the naked
eye) includes amethyst, amethyst quartz, aventurine, blue quartz,

citrine, hawk's eye, pasiolite, prase, quartz cat's eye, rock crystal,

rose quartz, smoky quartz, and tiger's eye.
4Cryptocrystalline (microscopically small crystals) includes agat
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,

jasper, moss agate, onyx, and sard.
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TABLE 3—Continued

VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

rRevised.
1Data are rounded to no more than three significant digits; may
not add to totals shown.
2Included with "Other." 
3Macrocrystalline quartz (crystals recognizable with the naked
eye) includes amethyst, amethyst quartz, aventurine, blue quartz,

citrine, hawk's eye, pasiolite, prase, quartz cat's eye, rock crystal,

rose quartz, smoky quartz, and tiger's eye.
4Cryptocrystalline (microscopically small crystals) includes agat
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,

jasper, moss agate, onyx, and sard.

TABLE 4

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 20051

Carat Description, Clarity3 Representative prices

weight color2 (GIA terms) January4 June5 December6

0.25 G VS1 $1,200 $1,200 $1,200

do. G VS2 1,150 1,150 1,150

do. G SI1 975 975 975

do. H VS1 1,100 1,100 1,100

do. H VS2 1,000 1,000 1,000

do. H SI1 925 925 925

0.50 G VS1 3,200 3,200 3,200

do. G VS2 2,800 2,800 2,800

do. G SI1 2,400 2,400 2,400

do. H VS1 2,800 2,800 2,800

do. H VS2 2,400 2,400 2,400

do. H SI1 2,200 2,200 2,200

0.75 G VS1 3,600 3,600 3,600

do. G VS2 3,500 3,500 3,500

do. G SI1 3,200 3,200 3,200

do. H VS1 3,300 3,300 3,300

do. H VS2 3,200 3,200 3,200

do. H SI1 2,900 2,900 2,900

1.00 G VS1 5,800 5,800 5,800

do. G VS2 5,500 5,500 5,500

do. G SI1 4,800 4,800 4,800

do. H VS1 5,200 5,200 5,200

do. H VS2 4,900 4,900 4,900

do. H SI1 4,700 4,700 4,700
1Data are rounded to no more than three significant digits.
2Gemological Institute of America (GIA) color grades:  D—colorless; E—rare white; G, H, I—traces of color.
3Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very
slightly included, but not visible; SI1—slightly included.
4Source: Jewelers' Circular Keystone, v. 174, no. 2, February 2003, p. 44.
5Source: Jewelers' Circular Keystone, v. 174, no. 7, July 2003, p. 52.
6Source: Jewelers' Circular Keystone, v. 175, no. 1, January 2004, p. 28.
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TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2005

Price range per carat

Gemstone January1 December2

Amethyst $7-15 $7-15

Blue sapphire 625-1,250 625-1,250

Blue topaz 3-5 3-5

Emerald 1,900-3,200 1,900-3,200

Green tourmaline 45-60 45-60

Pearl:3

Cultured saltwater 5 5

Natural 210 210

Pink tourmaline 60-125 60-125

Rhodolite garnet 18-30 18-30

Ruby 900-1,125 900-1,125

Tanzanite 250-375 250-400
1Source: The Guide, spring/summer 2005, p. 14, 30, 45, 61, 72, 86, 96,
98, 104, 123, and 135. These figures are approximate current wholesale

purchase prices paid by retail jewelers on a per stone basis for fine-

quality stones.
2Source: The Guide, fall/winter 2005-2006, p. 14, 30, 45, 61, 72, 86, 96,
98, 104, 123, and 135.  These figures are approximate current wholesale

purchase prices paid by retail jewelers on a per stone basis for fine-

quality stones.
3Prices are per 4.6-millimeter pearl.
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TABLE 6

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY1

2004 2005

Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)

Exports:

Australia 7,570 $7 33,700 $7

Belgium 189,000 100 r 1,300,000 538

Canada 68,500 47 84,200 56

Costa Rica 31,800 3 37,200 3

France 16,300 11 90,000 51

Hong Kong 529,000 219 1,030,000 294

India 151,000 31 206,000 57

Israel 352,000 r 208 r 1,890,000 1,090

Japan 22,600 26 52,400 53

Mexico 397,000 124 1,080,000 144

Netherlands 421 3 27,600 8

Netherlands Antilles 47,200 23 35,500 33

Singapore 12,300 5 54,000 19

South Africa 498 (3) 21,100 4

Switzerland 19,000 r 47 108,000 82

Taiwan 11,000 6 16,700 4

Thailand 68,500 15 98,000 28

United Arab Emirates 15,700 4 101,000 43

United Kingdom 26,300 28 78,800 22

Other 52,200 r 29 r 87,200 46

Total 2,020,000 r 936 r 6,430,000 2,580

Reexports:

Armenia 69,500 r 3 44,300 3

Australia 19,100 7 40,300 8

Belgium 4,780,000 r 1,370 r 3,920,000 1,100

Canada 223,000 r 107 r 247,000 136

Dominican Republic 104,000 23 153,000 33

France 155,000 32 r 88,200 16

Guatemala 91,100 8 107,000 12

Hong Kong 2,690,000 r 490 r 2,500,000 618

India 2,200,000 r 345 r 1,840,000 387

Israel 7,650,000 r 2,690 r 7,670,000 2,640

Japan 207,000 r 47 r 150,000 33

Malaysia 41,100 9 34,900 5

Mexico 37,000 5 57,700 11

Singapore 264,000 r 46 218,000 35

South Africa 78,000 r 48 r 47,600 36

Switzerland 563,000 r 289 r 638,000 303

Thailand 285,000 r 70 290,000 83

United Arab Emirates 477,000 r 108 r 612,000 142

United Kingdom 490,000 r 171 540,000 211

Other 147,000 r 59 r 122,000 87

Total 20,600,000 r 5,930 r 19,300,000 5,890

Grand total 22,600,000 r 6,870 r 25,700,000 8,470
rRevised.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than ½ unit.

Source: U.S. Census Bureau.
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TABLE 7

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

2004 2005

Quantity Value2 Quantity Value2

Kind, range, and country of origin (carat) (millions) (carat) (millions)

Rough or uncut, natural:3

Angola 6,590 $19 19,400 $57

Australia 12,200 8 62,400 8

Botswana 144,000 48 274,000 132

Brazil 9,530 8 24,600 2

Canada 36,500 38 57,600 62

Congo (Kinshasa) 20,900 17 44,300 116

Ghana 1,910 (4) 58,000 3

Guyana 157,000 16 68,400 8

India 34,500 3 29,200 (4)

Namibia 28,700 1 10,700 1

Russia 250,000 20 45,500 13

South Africa 430,000 508 347,000 413

Other 74,400 r 68 r 16,800 49

Total 1,210,000 753 1,060,000 864

Cut but unset, not more than 0.5 carat:

Belgium 786,000 275 530,000 197

Canada 4,800 4 7,890 9

China 67,100 10 78,900 13

Dominican Republic 37,200 4 57,100 5

Hong Kong 200,000 43 228,000 58

India 9,720,000 1,770 8,780,000 1,820

Israel 969,000 477 843,000 425

Mauritius 1,890 4 10,400 15

Mexico 14,400 (4) 247,000 35

Singapore 9,460 2 6,180 2

South Africa 8,410 3 5,330 2

Switzerland 7,390 2 33,600 18

Thailand 189,000 36 71,500 18

United Arab Emirates 122,000 24 91,600 23

Other 67,700 r 15 r 28,600 13

Total 12,200,000 2,670 11,000,000 2,650

Cut but unset, more than 0.5 carat:

Belgium 1,230,000 2,450 1,160,000 2,620

Canada 23,600 67 15,200 50

Hong Kong 71,300 111 83,400 162

India 1,530,000 1,080 1,340,000 1,260

Israel 3,080,000 6,660 3,070,000 7,670

Mexico 16 (4) 49,900 37

Russia 62,200 121 57,600 126

South Africa 40,500 242 46,300 336

Switzerland 20,100 155 16,600 138

Thailand 21,300 23 21,200 20

United Arab Emirates 23,800 21 50,300 64

Other 88,200 r 272 r 67,000 235

Total 6,190,000 11,200 5,980,000 12,700
rRevised.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.
4Less than ½ unit.

Source: U.S. Census Bureau.
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TABLE 8

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1

2004 2005

Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Emerald:

Argentina -- -- 12,500 (3)

Belgium 25,200 $2 4,230 $1

Brazil 355,000 4 83,600 5

Canada 412 (3) 6,430 (3)

China 227,000 1 17,900 (3)

Colombia 677,000 47 456,000 54

France 745 1 2,360 7

Germany 7,440 1 93,600 1

Hong Kong 57,100 4 86,100 8

India 1,880,000 18 1,340,000 17

Israel 259,000 21 139,000 22

Italy 865 (3) 3,120 2

Namibia -- -- 4,590 (3)

Switzerland 9,450 7 18,500 8

Thailand 424,000 8 348,000 7

United Kingdom 851 2 2,520 2

Other 74,600 6 4,770 2

Total 4,000,000 122 2,620,000 137

Ruby:

Belgium 6,450 2 11,600 1

China 21,700 (3) 29,700 (3)

Dominican Republic 4,920 (3) 23,600 (3)

France 786 1 2,300 5

Germany 19,400 1 77,600 1

Hong Kong 52,100 4 119,000 7

India 1,300,000 4 935,000 5

Israel 41,300 1 8,840 1

Italy 6,570 (3) 4,340 1

Kenya 526 (3) 33,500 (3)

Sri Lanka 5,260 1 4,080 1

Switzerland 2,230 11 89,300 29

Thailand 2,090,000 43 3,030,000 48

United Arab Emirates 7,700 1 3,340 1

Other 186,000 2 8,630 2

Total 3,750,000 72 4,380,000 102

Sapphire:

Australia 5,300 (3) 57,900 1

Austria 947 (3) 29,600 1

Belgium 4,480 1 7,120 1

China 120,000 (3) 84,100 (3)

Dominican Republic 3,750 (3) 24,500 (3)

Germany 41,000 2 72,700 5

Hong Kong 138,000 7 272,000 15

India 1,040,000 9 987,000 6

Israel 56,600 3 31,600 3

Italy 4,130 (3) 5,880 (3)

Singapore 379 (3) 5,350 (3)

Sri Lanka 455,000 42 448,000 45

Switzerland 29,900 11 49,000 9

Thailand 5,470,000 78 5,620,000 81
See footnotes at end of table.
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TABLE 8—Continued

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1

2004 2005

Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Sapphire—Continued:

United Arab Emirates 7,360 (3) 2,490 (3)

United Kingdom 7,820 $3 2,550 (3)

Other 113,000 4 14,700 $5

Total 7,500,000 163 7,710,000 174

Other:

Rough, uncut:

Australia NA 3 NA 2

Brazil NA 8 NA 10

Canada NA 3 NA 4

China NA 3 NA 4

Colombia NA 1 NA 1

Czech Republic NA (3) NA 2

Germany NA 2 NA 3

India NA 1 NA 1

Japan NA (3) NA 1

Mexico NA 1 NA 1

Netherlands NA 1 NA 1

Pakistan NA 1 NA 1

South Africa NA 7 NA 1

Tanzania NA 1 NA 3

United Kingdom NA (3) NA 1

Other NA 5 r NA 5

Total NA 39 NA 40

Cut, set and unset:

Australia NA 9 NA 9

Austria NA 3 NA 4

Brazil NA 13 NA 18

Canada NA 1 NA 1

China NA 45 NA 57

France NA 1 NA 3

Germany NA 38 NA 33

Hong Kong NA 35 NA 49

India NA 82 NA 93

Israel NA 4 NA 5

Italy NA 1 NA 1

South Africa NA 5 NA 3

Sri Lanka NA 7 NA 7

Switzerland NA 10 NA 19

Taiwan NA 2 NA 2

Tanzania NA 7 NA 7

Thailand NA 46 NA 40

United Arab Emirates NA 2 NA 1

United Kingdom NA 1 NA 1

Other NA 7 r NA 7

Total NA 320 NA 360
rRevised.  NA Not available.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than ½ unit.

Source: U.S. Census Bureau.
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TABLE 9

VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1,2

(Thousand dollars)

Country 2004 2005

Laboratory-created, cut but unset:

Austria 2,410 3,700

Brazil 225 151

Canada 98 133

China 14,100 15,200

Cyprus 246 86

Czech Republic 114 91

France 989 945

Germany 13,800 12,200

Hong Kong 1,500 1,580

India 261 526

Ireland 7 69

Italy 75 131

Japan 112 110

Korea, Republic of 649 468

Netherlands 232 296

South Africa -- 87

Sri Lanka 1,290 1,300

Switzerland 3,340 2,050

Taiwan 197 238

Thailand 1,090 1,420

United Arab Emirates -- 70

Other 158 r 253

Total 40,900 41,100

Imitation:3

Austria 60,800 73,600

Brazil 8 16

China 4,660 3,500

Czech Republic 7,000 11,000

France 16 13

Germany 974 1,160

Hong Kong 700 271

India 207 361

Italy 100 222

Japan 1,110 474

Korea, Republic of 774 619

Philippines 16 15

Russia 53 17

Spain 165 256

Taiwan 220 179

Thailand 31 52

United Kingdom -- 24

Other 227 r 109

Total 77,000 91,900
rRevised. -- Zero.
1Data are rounded to no more than three significant digits; may not
add to totals shown.
2Customs value.
3Includes pearls.

Source: U.S. Census Bureau.
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TABLE 10

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)

2004 2005

Stones Quantity Value2 Quantity Value2

Diamonds:

Rough or uncut 1,210 753,000 1,060 864,000

Cut but unset 18,400 13,900,000 17,000 15,400,000

Emeralds, cut but unset 4,000 122,000 2,630 137,000

Coral and similar materials, unworked 6,120 11,500 5,520 12,200

Rubies and sapphires, cut but unset 11,200 234,000 12,100 275,000

Pearls:

Natural NA 15,500 r NA 21,800

Cultured NA 29,500 NA 27,100

Imitation NA 3,780 NA 4,170

Other precious and semiprecious stones:

Rough, uncut 1,130,000 25,200 1,630,000 22,900

Cut, set and unset NA 279,000 NA 319,000

Other NA 5,680 NA 7,200

Laboratory-created:

Cut but unset 249,000 40,900 196,000 41,100

Other NA 8,110 NA 10,300

Imitation gemstone3 NA 73,300 NA 87,700

Total XX 15,500,000 r XX 17,200,000
rRevised. NA Not available. XX Not applicable.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

Source: U.S. Census Bureau.
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TABLE 11

NATURAL DIAMOND:  WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

Country and type4 2001 2002 2003 2004 2005

Gemstones:

Angolae 4,643 r 4,520 5,130 r 5,490 r 5,580

Australia 14,397 r 15,136 r 13,981 r 20,602 r 20,000 e

Botswanae 19,812 r, 5 21,297 r, 5 22,800 23,300 23,900

Brazile 700 500 5 400 r 300 r, 5 300

Canada 3,716 4,937 10,756 r 12,618 12,300

Central African Republice 340 312 250 263 r 265

Chinae 100 r 100 r 100 r 100 r 100

Congo (Kinshasa) 3,638 4,223 r 5,381 r 6,180 r 6,300 e

Côte d'Ivoire 207 e 205 r 154 r 201 r, e 201 e

Ghana 936 e 770 e 675 r 690 r 760 e

Guineae 273 368 484 6 354 r, 6 411 6

Guyana 179 248 413 455 r 357

Liberiae 100 48 36 18 18

Namibia 1,487 1,562 1,481 2,004 r 1,900 e

Russiae 17,500 17,400 20,000 21,400 23,000

Sierra Leone 102 r 162 r 233 r, e 318 r, e 318 e

South Africa 4,465 r 4,351 r 5,144 r 5,780 e 5,780 e

Tanzaniae 216 5 204 201 258 r 175

Venezuela 14 46 11 40 e 46 e

Other7 54 r 42 r 44 r 74 r 110

Total 72,900 r 76,400 r 87,700 r 100,000 r 102,000

Industrial:

Angolae 516 502 570 r 610 r 620

Australia 11,779 r 18,500 17,087 r 22,709 r 20,000 e

Botswanae 6,604 r, 5 7,100 7,600 7,800 8,000

Brazile 600 600 600 600 600

Central African Republice 113 104 83 88 r 88

Chinae 950 955 955 960 960

Congo (Kinshasa) 14,560 17,456 21,600 24,700 r 25,200 e

Côte d'Ivoire 102 101 r 76 r 99 r, e 99 e

Ghanae 234 193 225 r 230 r 253

Guineae 91 123 161 6 118 r, 6 137 6

Liberiae 70 32 24 12 12

Russiae 11,700 11,600 13,000 14,200 15,000

Sierra Leone 120 r 190 r 274 r, e 374 r, e 374 e

South Africa 6,698 r 6,526 r 7,540 r 8,500 r, e 9,380 e

Tanzania 38 36 36 46 r 30

Venezuela 28 61 24 60 e 69 e

Other8 91 r 81 r 82 r 121 r 190

Total 54,300 r 64,200 r 69,900 r 81,200 r 81,000

Grand total 127,000 141,000 r 158,000 r 182,000 r 183,000
eEstimated. rRevised.
1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through June 5, 2006.
3In addition to the countries listed, Nigeria produces natural diamond, but information is inadequate to formulate
reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.
6Exports.
7Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, and Zimbabwe.
8Includes Congo (Brazzaville), India, Indonesia, and Zimbabwe.
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GEMSTONES

By Donald W. Olson

Domestic survey data and tables were prepared by Jackie Arbour and Mahbood Mahdavi, statistical assistants, and the 
world production table was prepared by Glenn J. Wallace, international data coordinator.

In 2006, the estimated value of natural gemstones produced 
in the United States was more than $11.3 million, and the 
estimated value of U.S. laboratory-created gemstone production 
was more than $52.1 million. The total estimated value of U.S. 
gemstone production was almost $63.4 million. The value of 
U.S. gemstone imports was $18.3 billion, and the value of 
combined U.S. gemstone exports and reexports was estimated to 
be $9.93 billion.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrifi ed 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. Of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. Silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). Trade data 
in this report are from the U.S. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.S. Geological Survey (USGS) 
Minerals Yearbook, volume I, Metals and Minerals chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the fi rst 
stones known to have been used for making jewelry. These 
stones served as symbols of wealth and power. Today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Production

U.S. gemstone production data were based on a survey of more 
than 230 domestic gemstone producers conducted by the USGS. 
The survey provided a foundation for projecting the scope and 
level of domestic gemstone production during the year. However, 
the USGS survey did not represent all gemstone activity in the 
United States, which includes thousands of professional and 
amateur collectors. Consequently, the USGS supplemented its 
survey with estimates of domestic gemstone production from 
related published data, contacts with gemstone dealers and 
collectors, and information gathered at gem and mineral shows.

Commercial mining of gemstones has never been extensive 
in the United States. More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most 
of the deposits have been relatively small compared with other 
mining operations. In the United States, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones or 
harvest shell and pearl, fi rms that manufacture laboratory-created 
gemstones, and individuals and companies that cut and polish 
natural and laboratory-created gemstones. The domestic gemstone 
industry is focused on the production of colored gemstones and 
on the cutting and polishing of large diamond stones. Industry 
employment is estimated to range from 1,000 to 1,500 workers 
(U.S. International Trade Commission, 1997, p. 1).

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 
independently. The small producers probably have an average 
of less than three employees, including those who only work 
part time. The number of gemstone mines operating from 
year to year fl uctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it diffi cult to obtain fi nancing for developing and sustaining 
economically viable operations (U.S. International Trade 
Commission, 1997, p. 23).

The total value of natural gemstones produced in the United 
States during 2006 was estimated to be more than $11.3 million 
(table 3). The production value decreased by 16% from that of 
2005.

Natural gemstone materials indigenous to the United States 
are collected, produced, and/or marketed in every State. 
During 2006, all 50 States produced at least $1,000 worth of 
gemstone materials. Nine States accounted for 82% of the total 
value, as reported by survey respondents. These States were, 
in order of declining value of production, Tennessee, Oregon, 
Arizona, California, Arkansas, Alabama, Idaho, Montana, 
and Nevada. Some States were known for the production of a 
single gemstone material—Tennessee for freshwater pearls, 
for example. Other States produced a variety of gemstones; for 
example Arizona’s gemstone deposits included agate, amethyst, 
azurite, chrysocolla, garnet, jade, jasper, malachite, obsidian, 
onyx, opal, peridot, petrifi ed wood, smithsonite, and turquoise. 
There is also a wide variety of gemstones found and produced in 
California, Idaho, Montana, and North Carolina. 

During 2006, the United States had only one operation in 
known diamond-bearing areas from which diamonds were 
produced. That diamond operation is in Crater of Diamonds 
State Park near Murfreesboro in Pike County, AR, where a dig-
for-fee operation for tourists and rockhounds is maintained by 
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the State of Arkansas. Crater of Diamonds is the only diamond 
mine in the world that is open to the public. The diamonds 
occur in a lamproite breccia tuff associated with a volcanic 
pipe and in the soil developed from the lamproite breccia tuff. 
In 2006, 488 diamond stones with an average weight of 0.241 
carats were recovered at the Crater of Diamonds State Park. 
Of the 488 diamond stones recovered, 15 weighed more than 
1 carat. Since the diamond-bearing pipe and the adjoining area 
became a State park in 1972, 25,857 diamond stones with a total 
carat weight of 5,071.92 have been recovered (Tom Stolarz, 
Park Superintendent, Crater of Diamonds State Park, written 
commun., January 31, 2007). Exploration has demonstrated 
that there is about 78.5 million metric tons (Mt) of diamond-
bearing rock in this diamond deposit (Howard, 1999, p. 62). 
An Arkansas law enacted early in 1999 prohibits commercial 
diamond mining in the park (Diamond Registry Bulletin, 1999).

There have been no commercially operated diamond mines 
in the United States since 2002. Diamond was produced at the 
Kelsey Lake diamond mine, located close to the Colorado-
Wyoming State line near Fort Collins, CO, for several years 
until April 2002. The Kelsey Lake property has now been fully 
reclaimed.

Studies by the Wyoming Geological Survey have shown that 
Wyoming has the potential for a $1 billion diamond mining 
business. Wyoming has many of the same geologic conditions 
that are found in the diamond-producing areas of Canada, 
and there is evidence of hundreds of kimberlite pipes in the 
State. There have been 20 diamondiferous kimberlite pipes 
and 1 diamondiferous mafi c breccia pipe identifi ed in southern 
Wyoming. The State Line and the Iron Mountain kimberlite 
fi elds of Wyoming are two of the largest kimberlite fi elds in the 
United States, and the Leucite Hills lamproite fi eld in Wyoming 
is the largest lamproite fi eld in the United States. Several 
diamond mining fi rms have shown interest in the northern 
Colorado and southern Wyoming area (Associated Press, 2002).

The success of Canadian diamond mines has stimulated some 
interest in exploring for commercially feasible diamond deposits 
in the United States outside of Colorado and Wyoming, in Alaska, 
Minnesota, and Montana. Parts of Alaska have similar geologic 
terrain to the Northwest Territories; and some diamond indicator 
minerals, as well as some microscopic diamonds have been found 
near Anchorage, AK. This has lead to exploratory drilling by 
two Canadian companies. University of Minnesota geologists 
teamed with an Australian mining company to conduct a soil 
sampling program in Minnesota exploring for diamond and other 
mineral deposits. The samples were being analyzed by Australia’s 
BHP Billiton Plc., and the chances of success were thought to 
be good owing to similarities between the geology in Canada 
and Minnesota (Diamond Registry Bulletin, 2005a). Diamond 
deposit exploration is also being conducted near Lewistown, MT; 
a diamond-bearing kimberlite was found in a 32.4-hectare site 
known as the Homestead property. Preliminary tests have shown 
the presence of microscopic diamonds. Diamonds have been 
found in the stream beds and glacial valleys of Montana for years 
(Associated Press, 2004).

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants are produced in the United 
States. Laboratory-created or synthetic gemstones have the 

same chemical, optical, and physical properties as the natural 
gemstones. Simulants have an appearance similar to that of a 
natural gemstone material, but they have different chemical, 
optical, and physical properties. Laboratory-created gemstones 
that have been produced in the United States include alexandrite, 
diamond, emerald, garnet, moissanite, ruby, sapphire, spinel, 
turquoise, and zirconia. However, during 2006, only diamond, 
garnet, moissanite, and turquoise were produced commercially. 
Simulants of coral, lapis lazuli, malachite, and turquoise also are 
manufactured in the United States. In addition, certain colors of 
laboratory-created sapphire and spinel, used to represent other 
gemstones, are classifi ed as simulants.

Laboratory-created gemstone production in the United States 
was valued at more than $52.1 million during 2006, which was 
a slight increase over that of 2005. The value of U.S. simulant 
gemstone output was estimated to be more than $100 million. 
Five companies in fi ve States, representing virtually the entire 
U.S. laboratory-created gemstone industry, reported production to 
the USGS. The States with reported laboratory-created gemstone 
production were, in descending order of production value, North 
Carolina, Florida, Massachusetts, Michigan, and Arizona.

Gemesis Corp. in Sarasota, FL, consistently produced gem-
quality laboratory-created diamond and reported a seventh year 
of production in 2006. The laboratory-created diamonds are 
produced using equipment, expertise, and technology developed 
by a team of scientists from Russia and the University of 
Florida. The weight of the laboratory-created diamond stones 
range from 1.5 to 2 carats, and most of the stones are yellow, 
brownish yellow, colorless, and green (Weldon, 1999). Gemesis 
uses diamond-growing machines, each machine capable of 
growing 3-carat rough diamonds by generating high-pressure, 
high-temperature (HPHT) conditions that recreate the conditions 
in the Earth’s mantle where natural diamonds form (Davis, 
2003). Gemesis could be producing as much as 30,000 to 40,000 
stones each year, and annual revenues may reach $70 million 
to $80 million (Diamond Registry Bulletin, 2001). Gemesis 
diamonds are available for retail purchase in jewelry stores and 
on the Internet, and the prices of the Gemesis laboratory-created 
diamonds are below those of natural diamond but above the 
prices of simulated diamond (Weldon, 2003).

Apollo Diamond, Inc., near Boston, MA, developed and 
patented a method for growing extremely pure, gem-quality 
diamond with fl awless crystal structure by chemical vapor 
deposition (CVD). The CVD technique transforms carbon into 
plasma, which is then precipitated onto a substrate as diamond. 
CVD has been used for more than a decade to cover large surfaces 
with microscopic diamond crystals, but until this process, no one 
had discovered the temperature, gas composition, and pressure 
combination that resulted in the growth of a single diamond 
crystal. CVD diamond precipitates as nearly 100% pure, almost 
fl awless diamond, and therefore may not be distinguishable from 
natural diamond by some tests (Davis, 2003). In 2006, Apollo 
Diamond Inc. produced laboratory-created stones that range from 
1 to 2 carats and expected to expand to larger stones in the future. 
Late in 2006, Apollo started selling jewelry directly to consumers 
through a jeweler in Boston, MA. In 2007, the company hoped to 
increase production of large stones, while expanding distribution 
to other jewelers and selling online through an Apollo Diamond 
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Web store (O’Connell, 2007). Apollo planned to start selling 
diamonds in the jewelry market at costs 10% to 30% below those 
of comparable natural diamonds (Hastings, 2005). Besides its use 
as a gemstone, CVD diamond’s highest value is as a material for 
high-tech uses, such as in computer technology (Maney, 2005).

The Carnegie Institution of Washington Geophysical 
Laboratory and the University of Alabama had jointly developed 
and patented the CVD process and apparatus to produce ½-
inch-thick 10-carat single diamond crystals at very rapid growth 
rates (100 micrometers per hour). This faster CVD method uses 
microwave plasma technology and allows multiple crystals to 
be grown simultaneously. This size is about fi ve times that of 
commercially available laboratory-created diamonds produced 
by HPHT methods and other CVD techniques. A researcher 
at the Carnegie Institution stated, “High-quality crystals over 
3 carats are very diffi cult to produce using the conventional 
approach. Several groups have begun to grow diamond single 
crystals by CVD, but large, colorless, and fl awless ones remain a 
challenge. Our fabrication of 10-carat, half-inch CVD diamonds 
is a major breakthrough” (Willis, 2004; Carnegie Institution of 
Washington, 2005; Science Blog, 2005). Apollo Diamond and 
the Carnegie Institution have noted that diamonds produced 
by the CVD method are harder than natural diamonds and 
diamonds produced by HPHT methods.

In 2006, the North Carolina company Charles & Colvard, Ltd. 
entered its ninth year of producing and marketing moissanite, 
a gem-quality laboratory-created silicon carbide. Moissanite is 
also an excellent diamond simulant, but it is being marketed for 
its own gem qualities. Moissanite exhibits a higher refractive 
index (brilliance) and higher luster than diamond. Its hardness is 
between those of corundum (ruby and sapphire) and diamond, 
which gives it durability (Charles & Colvard, Ltd., 2007).

U.S. shell production decreased by 8% in 2006 compared with 
that of 2005. U.S. shell mussels is used as a source of mother-of-
pearl and as seed material for culturing pearls. The lower shell 
production is because of overharvesting in past years, the killing 
off of U.S. native mussel species by invasive exotic species, and 
a decline in market demand. Pearl producers in Japan are using 
manmade seed materials or seed materials from China and other 
sources in addition to the stockpiled material. There also has 
been an increase in the popularity of darker and colored pearls 
that do not use U.S. seed material. In some regions of the United 
States, shell from mussels is being used more as a gemstone 
based on its own merit rather than as seed material for pearls. 
This shell material is being processed into mother-of-pearl and 
used in beads, jewelry, and watch faces.

Consumption

Although the United States accounted for little of the total 
global gemstone production, it was the world’s leading gemstone 
market. U.S. gemstone markets accounted for more than an 
estimated 35% of world gemstone demand in 2006. The U.S. 
market for unset gem-quality diamond during the year was 
estimated to be about $17.3 billion. Domestic markets for natural, 
unset nondiamond gemstones totaled approximately $1.07 billion.

In the United States, about two-thirds of domestic consumers 
designate diamond as their favorite gemstone when surveyed. 

In 2006, the top-selling colored gemstones were, in descending 
order, blue sapphire, blue topaz, emerald, ruby, fancy sapphire, 
amethyst, pink tourmaline, peridot and citrine (tied for eighth 
place), rhodolite garnet, and green tourmaline. Aquamarine, 
opal, and tanzanite from the previous year dropped out of the 
top 10. During 2006, 42% of the jewelry retailers said their sales 
were up compared with 50% of retailers in 2005 (Wade, 2006; 
Zborowski, 2007).

The U.S. colored gemstone market posted an overall increase 
in sales during 2006 compared with the sales in 2005. The 
popularity of colored gemstones, colored laboratory-created 
gemstones, and “fancy” colored diamonds continued to increase 
in 2006. This was indicated by increased values of U.S. imports 
for consumption in some colored stone categories (emerald, coral, 
pearls, other precious and semiprecious stones, and laboratory-
created gems) in 2006 compared with the values from 2005 (table 
10). Colored stone popularity also was evidenced by their general 
sales increase in 2006 (Zborowski, 2007).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing, in particular, is complex; 
values can vary signifi cantly depending on time, place, and the 
subjective valuations of buyers and sellers. There are more than 
14,000 categories used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally infl uenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. Values and prices of gemstones produced and/or sold 
in the United States are listed in tables 3 through 5. In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies remain a signifi cant force affecting 
the price of gem-quality diamond worldwide because they mine 
about 40% of the gem-quality diamond produced each year (De 
Beers Group, 2005; Diamond Registry Bulletin, 2007b). De Beers 
companies also sort and valuate about two-thirds (by value) of 
the world’s annual supply of rough diamond through De Beers’ 
subsidiary Diamond Trading Co. (DTC), which has marketing 
agreements with other producers (De Beers Group, 2003). 

In 2006, there were about 200,000 diamond jewelry retail 
outlets worldwide. From these retail outlets, about 45% of 
diamond jewelry was sold in the United States, 33% in Asia, 
and 11% in Europe. Increase in sales was approximately 6% 
compared with that of 2005. The value of the entire market was 
more than $62 billion (De Beers Group, 2006).

The International Diamond and Jewelry Exchange (IDEX) 
diamond price index showed the following price trends in 
polished stones from June 2005 to June 2006. Larger polished 
diamonds and very small diamonds (less than 0.1 carat) rose in 
price while diamonds in the 0.5- to 1-carat range declined slightly 
in price; the price of 1.5-carat diamonds increased 2.8%, and the 
price of 2-carat diamonds increased 5.5%. The decline in prices of 
diamonds in the 0.5- to 1-carat range had been an ongoing trend 
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for many months. About 30% of the polished diamond market’s 
total dollar value falls into the 0.5- to 2-carat size range. Among 
very large diamonds, round cut 5-carat polished diamonds had 
risen a dramatic 17% in price since June 2005. These diamonds 
represent less than 1% of the market. The IDEX diamond price 
index measures price changes relative to the baseline of 100 set by 
the June 2004 price (Diamond News, 2006).

Foreign Trade

During 2006, total U.S. gemstone trade with all countries 
and territories was valued at more than $27.9 billion, which 
was an increase of 8.5% from that of 2005. Diamond accounted 
for about 96% of the 2006 gemstone trade total. In 2006, U.S. 
exports and reexports of diamond were shipped to 87 countries 
and territories, and imports of all gemstones were received from 
104 countries and territories (tables 6-10). During 2006, U.S. 
trade in cut diamond and unworked diamond increased slightly 
and by 13.4%, respectively, compared with that of 2005. The 
United States remained the world’s leading diamond importer 
and is a signifi cant international diamond transit center as 
well as the world’s leading gem-quality diamond market. The 
large volume of reexports shipped to other centers reveals the 
signifi cance that the United States has in the world’s diamond 
supply network (table 6).

Imports of laboratory-created gemstone increased by 2.9% 
for the United States in 2006 compared with trade in 2005. 
Laboratory-created gemstone imports from Austria, China, 
Germany, Hong Kong, India, Sri Lanka, Switzerland, and 
Thailand, with more than $500,000 in imports from each 
country, made up about 92% (by value) of the total domestic 
imports of laboratory-created gemstones during the year. Prices 
of certain imported laboratory-created gemstones, such as 
amethyst, were very competitive. The marketing of imported 
laboratory-created gemstones and enhanced gemstones as 
natural gemstones and the mixing of laboratory-created 
materials with natural stones in imported parcels continued to be 
problems for some domestic producers in 2006. There also were 
problems with some simulants being marketed as laboratory-
created gemstones during the year.

World Review

The gemstone industry worldwide has two distinct 
sectors—diamond mining and marketing and colored gemstone 
production and sales. Most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand, a 
function performed by De Beers through DTC. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
infl uenced by consumer demand and supply availability.

In 2006, world natural diamond production totaled about 
171 million carats—91.3 million carats gem quality and 79.9 
million carats industrial grade (table 11). Most production was 
concentrated in a few regions—Africa [Angola, Botswana, 
Congo (Kinshasa), Namibia, and South Africa], Asia 
(northeastern Siberia and Yakutia in Russia), Australia, North 

America (Northwest Territories in Canada), and South America 
(Brazil and Venezuela). In 2006, Australia led the world in total 
diamond output quantity (combined gemstone and industrial). 
Botswana was the world’s leading gemstone diamond producer, 
followed by Russia, Canada, Australia, Angola, South Africa, 
Congo (Kinshasa), and Namibia in descending quantity order. 
These eight countries produced 96.5% (by quantity) of the 
world’s gemstone diamond output in 2006. In 2006, the total 
estimated value of global gem diamond production was $12.0 
billion; this was a 4.3% increase compared with that of 2005 
(De Beers Group, 2006).

De Beers reported that its sales of rough diamond for 2006 
were $6.15 billion, which was a decrease of 6% from $6.54 
billion in 2005 (JCK Online, 2007). 

In 2002, the international rough-diamond certifi cation 
system, the Kimberley Process Certifi cation Scheme (KPCS), 
was agreed upon by United Nations (UN) member nations, the 
diamond industry, and involved nongovernmental organizations. 
The KPCS includes the following key elements: the use of 
forgery-resistant certifi cates and tamper-proof containers for 
shipments of rough diamonds; internal controls and procedures 
that provide credible assurance that confl ict diamonds do not 
enter the legitimate diamond market; a certifi cation process 
for all exports of rough diamonds; the gathering, organizing, 
and sharing of import and export data on rough diamonds with 
other participants of relevant production; credible monitoring 
and oversight of the international certifi cation scheme for 
rough diamonds; effective enforcement of the provisions of 
the certifi cation scheme through dissuasive and proportional 
penalties for violations; self regulation by the diamond industry 
that fulfi lls minimum requirements; and sharing information 
with all other participants on relevant rules, procedures, and 
legislation as well as examples of national certifi cates used 
to accompany shipments of rough diamonds (Weldon, 2001). 
Canada acted as the chair and secretariat of the KPCS for 
the fi rst 2 years, and in October 2004, Russia assumed these 
duties. The list of participating countries has expanded to 
include 42 nations that have met the minimum requirements of 
the agreement. The rough diamond-trading entity of Chinese 
Taipei has also met the minimum requirements of the KPCS. 
The KPCS was implemented to solve the problem of confl ict 
diamonds—rough diamonds used by rebel forces and their allies 
in several countries to help fi nance warfare aimed at subverting 
governments recognized as legitimate by the UN. The 
participating nations in the KPCS account for approximately 
98% of the global production and trade of rough diamonds 
(Diamond Registry Bulletin, 2005b; Kimberley Process, 2007). 
Discussions about the possible participation of several other 
countries are ongoing.

Globally, the value of production of natural gemstones other 
than diamond was estimated to have exceeded $2 billion in 
2006. Most nondiamond gemstone mines are small, low-cost, 
and widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 



GEMSTONES—2006 29.5

sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 
the South Pacifi c and in other equatorial waters; Australia, 
China, French Polynesia, and Japan are key producers.

Canada.—The Ekati Diamond Mine, Canada’s fi rst operating 
commercial diamond mine, completed its eighth full year of 
production in 2006. Ekati produced 2.52 million carats of 
diamond from 4.48 Mt of ore (BHP Billiton Ltd., 2007). BHP 
Billiton Ltd. has an 80% controlling ownership in Ekati, which 
is in the Northwest Territories in Canada. Ekati has estimated 
reserves of 60.3 Mt of ore in kimberlite pipes that contain 54.3 
million carats of diamond, and BHP Billiton projected the 
mine life to be 25 years. Approximately one-third of the Ekati 
diamond production is industrial-grade material (Darren Dyck, 
Senior Project Geologist, BHP Diamonds, Inc., oral commun., 
May 27, 2001).

The Diavik Diamond Mine, also in the Northwest Territories, 
completed its fourth full year of production. In 2006, Diavik 
produced 9.8 million carats of diamond from two adjacent 
kimberlite pipes located within the same pit (Diavik Diamond 
Mines Inc., 2007). The mine will also be producing from a third 
kimberlite pipe by yearend 2007. Diavik has estimated the mine’s 
remaining proven and probable reserves to be 24.5 Mt of ore in 
kimberlite pipes, containing 81.7 million carats of diamond, and 
projected the mine life to be 16 to 22 years (Diavik Diamond 
Mine Dialogue, 2007). The mine is an unincorporated joint 
venture between Diavik Diamond Mines Inc. (60%) and Aber 
Diamond Mines Ltd. (40%). The mine is expected to produce a 
total of about 110 million carats of diamond at a rate of 8 million 
carats per year (Diavik Diamond Mines Inc., 2000, p. 10-12; 
Diavik Diamond Mine Dialogue, 2007).

Canada’s third diamond mine, the Jericho Diamond Mine 
(wholly owned by Tahera Diamond Corp.), began production 
of rough diamonds during the fi rst quarter of 2006 and declared 
commercial production on July 1, 2006. The Jericho mine is 
located in Nunavut. Jericho experienced startup diffi culties, 
which persisted throughout 2006, but 539,000 t of kimberlite ore 
was processed, resulting in production of 296,000 carats. Tahera 
estimated the Jericho Diamond Mine’s reserves to be 2.6 Mt of 
ore and 3.11 million carats of diamond (Tahera Diamond Corp., 
2007).

Diamond exploration is continuing in Canada, with several 
other commercial diamond projects and additional discoveries 
located in Alberta, British Columbia, the Northwest Territories, 
Nunavut, Ontario, and Quebec. Canada produced about 7% of 
the world’s combined natural gemstone and industrial diamond 
production in 2006.

Canadian diamond discoveries continue to be made and 
production continues to increase. Canada ranked third in 
quantity produced of gemstone diamond in 2006 after Botswana 
and Russia.

Côte d’Ivoire.—In September, the UN Security Council 
unanimously upheld resolution 1643 (2005), which requires 
nations to prevent the import of all rough diamonds from Côte 

d’Ivoire into their territory. The UN Security Council deemed 
Côte d’Ivoire to be a threat to international peace and security. 
The effect of this action is the continued embargo against diamond 
trade from Côte d’Ivoire (Diamond Registry Bulletin, 2006b).

Ghana.—In late 2006, the Minister of Mines and Energy of 
Ghana reported that the country had put new “confl ict diamond” 
controls in place and was now in accord with the Kimberley 
Process. These controls became necessary after it was discovered 
that rebels in northern Côte d’Ivoire were mining diamonds and 
selling them in Ghana (Diamond Registry Bulletin, 2007a).

Liberia.—The UN Security Council extended the ban on 
Liberian diamond exports through the end of 2006. The ban 
was put into place by the UN in May 2001. Members of the UN 
Security Council urged the Liberian Government to accelerate 
the implementation of reform measures so that they could join 
the Kimberley Process (Diamond Registry Bulletin, 2006a).

Russia.—The historic Malysheva Emerald mine in central 
Russia offi cially reopened on October 9. The mine is now 
owned by Emerite Co. (a wholly owned Russian subsidiary 
company of the Tsar Emerald Corp). The deposit was fi rst 
discovered in 1833, and mining began a year later. Over time, 
the Malysheva became well know for its deposits of high-quality 
gemstones, which included emerald, alexandrite, topaz, citrine, 
and a variety of beryl. The mine’s production has been curtailed 
several times throughout its history for various political reasons. 
The most recent closure was in 1995 following the collapse of 
the Soviet Union. In 2000, the mine resumed limited production, 
but full-scale mining could not be achieved. The Tsar Emerald 
Corp. has now completed a 3-year rehabilitation of the mine, 
and the Malysheva has been restored to its former status. With 
the reopening in October, came the fi rst recovery of underground 
emerald ore in recent years (Co, 2006; Colored Stone, 2007).

Tanzania.—The violet-blue gemstone tanzanite was discovered 
in 1967 near the village of Merelani in northern Tanzania. From 
its discovery until the early 1990s, tanzanite was mined by local 
small-scale miners without the aid of modern technology or 
investment capital. Then, tanzanite began to increase signifi cantly 
in mainstream popularity. African Gem Resources Ltd. (a South 
African company), which later became TanzaniteOne Ltd., moved 
in and set up a modern mechanized mining operation that was 
well-funded by international investors on a large central portion 
of the Merelani tanzanite mining district. The company promoted 
their operation to the world as an alternative to the existing 
tanzanite supply chain, with no child labor, no unsafe working 
conditions, and no illegal smuggling. The local miners saw this 
as an attempt to force them out, control tanzanite trade, and keep 
the profi ts for themselves. Local miners clashed violently and 
repeatedly with the TanzaniteOne workers. In February 2006, 
TanzaniteOne announced an international promotional campaign 
and the establishment of a brand for tanzanite. The campaign 
would promote tanzanite to customers worldwide, especially in the 
United States, Europe, and South Africa. The branding proposal 
included certifi cates of authenticity, which signifi ed that the 
tanzanite was purchased from TanzaniteOne or one of its partners. 
The certifi cations are managed by the Tanzanite Foundation 
(a nonprofi t organization funded by TanzaniteOne and its 
customers). The Tanzanite Foundation recommends that tanzanite 
consumers insist on receiving a “Certifi cate of Authenticity.” The 
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announcement reportedly was well received by most of the local 
miners of the Merelani gem community because, in promoting 
tanzanite to the world, local miners would also benefi t, and local 
companies could create brands of their own. TanzaniteOne started 
regular purchases from local small-scale miners and won their 
respect by offering prices much higher than most foreign dealers 
pay (Kondo, 2007; Tanzanite Foundation, The, 2007).

Outlook

There are indications of possible continued growth in the U.S. 
diamond and jewelry markets in 2007. Historically, diamonds 
have proven to hold their value despite wars or economic 
depressions (Schumann, 1998, p. 8). 

Independent producers, such as Argyle Diamond in Australia 
and Ekati and Diavik in Canada, will continue to bring a greater 
measure of competition to global markets. More competition 
presumably will bring more supplies and lower prices. Further 
consolidation of diamond producers and larger amounts of 
rough diamond being sold outside DTC will continue as the 
diamond industry adjusts to De Beers’ reduced infl uence on the 
industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones will enter the marketplace and necessitate more 
transparent trade industry standards to maintain customer 
confi dence.

During 2006, online sales rose by 25%, representing 3.5% 
of all retail jewelry sales for the year, and Internet sales of 
diamonds, gemstones, and jewelry are expected to continue 
to grow and increase in popularity, as will other forms of e-
commerce that emerge to serve the diamond and gemstone 
industry. This is likely to take place as the gemstone industry 
and its customers become more comfortable with and learn the 
applications of new e-commerce tools (IDEX Magazine, 2006).
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Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Amber Hydrocarbon Yellow, red, green, blue Any Low to 2.0-2.5 1.0-1.1 Single 1.54 Synthetic or pressed Fossil resin, color, low

medium plastics, kaurigum density, soft and

trapped insects.

Apatite Chlorocalcium Colorless, pink, yellow, Small Low 5.0 3.16-3.23 Double 1.63-1.65 Amblygonite, andalusite, Crystal habit, color,

phosphate green, blue, violet brazilianite, precious hardness, appearance.

beryl, titanite, topaz,

tourmaline

Azurite Copper carbonate Azure, dark blue, pale Small to do. 3.5-4.0 3.7-3.9 do. 1.72-1.85 Dumortierite, hauynite, Color, softness, crystal

hydroxide blue medium lapis lazuli, lazulite, habits and associated

sodalite minerals.

Benitoite Barium titanium Blue, purple, pink, do. High 6.0-6.5 3.64-3.68 do. 1.76-1.80 Sapphire, tanzanite, Strong blue in ultraviolet

silicate colorless blue diamond, blue light.

tourmaline, cordierite

Beryl:

Aquamarine Beryllium aluminum Blue-green to light blue Any Medium to 7.5-8.0 2.63-2.80 do. 1.58 Synthetic spinel, blue Double refraction,

silicate high topaz refractive index.

Bixbite do. Red Small Very high 7.5-8.0 2.63-2.80 do. 1.58 Pressed plastics, Refractive index.

tourmaline

Emerald, natural do. Green Medium do. 7.5 2.63-2.80 do. 1.58 Fused emerald, glass, Emerald filter, dichroism,

tourmaline, peridot, refractive index.

green garnet doublets

Emerald, synthetic do. do. Small High 7.5-8.0 2.63-2.80 do. 1.58 Genuine emerald Lack of flaws, brilliant

fluorescence in

ultraviolet light.

Golden (heliodor) do. Yellow to golden Any Low to 7.5-8.0 2.63-2.80 do. 1.58 Citrine, topaz, glass, Weak-colored.

medium doublets

Goshenite do. Colorless do. Low 7.5-8.0 2.63-2.80 do. 1.58 Quartz, glass, white Refractive index.

sapphire, white topaz

Morganite do. Pink to rose do. do. 7.5-8.0 2.63-2.80 do. 1.58 Kunzite, tourmaline, Do.

pink sapphire

Calcite:

Marble Calcium carbonate White, pink, red, blue, do. do. 3.0 2.72 Double 1.49-1.66 Silicates, banded agate, Translucent.

green, or brown (strong) alabaster gypsum

Mexican onyx do. do. do. do. 3.0 2.72 do. 1.60 do. Banded, translucent.

Charoite Hydrated sodium Lilac, violet, or white Small to do. 5.0-6.0 2.54-2.78 XX 1.55-1.56 Purple marble Color, locality.

calcium hydroxi- medium

fluoro-silicate

Chrysoberyl:

Alexandrite Beryllium aluminate Green by day light, red Small to High 8.5 3.50-3.84 Double 1.75 Synthetic Strong dichroism, color

by artificial light medium varies from red to

green, hardness.

TABLE 1 

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

See footnotes at end of table.
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Practical Specific Refractive May be Recognition

Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Chrysoberyl—

Continued:

Cats-eye Beryllium aluminate Greenish to brownish Small to High 8.5 3.50-3.84 Double 1.75 Synthetic, shell Density, translucence,

large chatoyance.

Chrysolite do. Yellow, green, and/or Medium Medium 8.5 3.50-3.84 do. 1.75 Tourmaline, peridot Refractive index, silky.

brown

Chrysocolla Hydrated copper Green, blue Any Low 2.0-4.0 2.0-2.4 XX 1.46-1.57 Azurite, dyed Lack of crystals, color,

silicate chalcedony, malachite, fracture, low density

turquoise, variscite and softness. 

Coral Calcium carbonate Orange, red, white, black, Branching, do. 3.5-4.0 2.6-2.7 Double 1.49-1.66 False coral Dull translucent.

purple, or green medium

Corundum:

Ruby Aluminum oxide Rose to deep purplish red Small Very high 9.0 3.95-4.10 do. 1.78 Synthetics, including Inclusions, fluorescence.

spinel, garnet

Sapphire, blue do. Blue Medium High 9.0 3.95-4.10 do. 1.78 do. Inclusions, double

refraction,  dichroism.

Sapphire, fancy do. Yellow, pink, colorless, Medium to Medium 9.0 3.95-4.10 do. 1.78 Synthetics, glass and Inclusions, double

orange, green, or violet large doublets, morganite refreaction, refractive

index.

Sapphire or ruby, do. Red, pink, violet, blue, or do. High to low 9.0 3.95-4.10 do. 1.78 Star quartz, synthetic Shows asterism, color

stars gray stars side view.

Sapphire or ruby, do. Yellow, pink, or blue Up to 20 Low 9.0 3.95-4.10 do. 1.78 Synthetic spinel, glass Curved striae, bubble

synthetic carats inclusions.

Cubic zirconia Zirconium and Colorless, pink, blue, Small do. 8.25-8.5 5.8 Single 2.17 Diamond, zircon, titania, Hardness, density, lack

yttrium oxides lavender, yellow moissanite of flaws and inclusions, 

refractive index.

Diamond Carbon White, blue-white, Any Very high 10.0 3.516-3.525 do. 2.42 Zircon, titania, cubic High index, dispersion,

yellow, brown, green, zirconia, moissanite hardness, luster.

red, pink, blue

Feldspar:

Amazonite Alkali aluminum Green-blue Large Low 6.0-6.5 2.56 XX 1.52 Jade, turquoise Cleavage, sheen, vitreous

silicate to pearly, opaque, grid.

Labradorite do. Gray with blue and do. do. 6.0-6.5 2.56 XX 1.56 do. Do.

bronze sheen color play

(schiller)

Moonstone do. Colorless, white, gray, do. do. 6.0-6.5 2.77 XX 1.52-1.54 Glass, chalcedony, opal Pale sheen, opalescent.

or yellow with white,

blue, or bronze schiller

Sunstone do. Orange, red brown, Small to do. 6.0-6.5 2.77 XX 1.53-1.55 Aventurine, glass Red glittery schiller.

colorless with gold or medium

red glittery schiller

TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

See footnotes at end of table.
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Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Garnet Complex silicate Brown, black, yellow, Small to Low to high 6.5-7.5 3.15-4.30 Single 1.79-1.98 Synthetics, spinel, Single refraction,

green, red, or orange medium strained glass anomalous strain.

Hematite Iron oxide Black, black-gray, Medium to Low 5.5-6.5 5.12-5.28 XX 2.94-3.22 Davidite, cassiterite, Crystal habit, streak,

brown-red large magnetite, neptunite, hardness.

pyrolusite, wolframite

Jade:

Jadeite Complex silicate Green, yellow, black, Large Low to very 6.5-7.0 3.3-3.5 Crypto- 1.65-1.68 Nephrite, chalcedony, Luster, spectrum,

white, or mauve high crystalline onyx, bowenite, translucent to opaque.

vesuvianite,

grossularite

Nephrite Complex hydrous do. do. do. 6.0-6.5 2.96-3.10 do. 1.61-1.63 Jadeite, chalcedony, Do.

silicate onyx, bowenite,

vesuvianite,

grossularite

Jet (gagate) Lignite Deep black, dark brown do. Low 2.5-4.0 1.19-1.35 XX 1.64-1.68 Anthracite, asphalt, Luster, color.

cannel coal, onyx,

schorl, glass, rubber

Lapis lazuli Sodium calcium Dark azure-blue to do. do. 5.0-6.0 2.50-3.0 XX 1.50 Azurite, dumortierite, Color, crystal habit,

aluminum silicate bright indigo blue or dyed howlite, lazulite, associated minerals,

even a pale sky blue. sodalite, glass luster, and localities.

Malachite Hydrated copper Light to black-green do. do. 3.5-4.0 3.25-4.10 XX 1.66-1.91 Brochantite, chrysoprase, Color banding, softness,

carbonate banded opaque green associated minerals.

gemstones

Moissanite Silicon carbide Colorless and pale shades Small Low to 9.25 3.21 Double 2.65-2.69 Diamond, zircon, titania, Hardness, dispersion, lack

of green, blue, yellow medium cubic zirconia of flaws and inclusions,

refractive index.

Obsidian Amorphous, Black, gray, brown, Large Low 5.0-5.5 2.35-2.60 XX 1.45-1.55 Aegirine-augite, Color, conchoidal

variable (usually dark green, white, gadolinite, gagate, fracture, flow bubbles,

felsic) transparent hematite, pyrolusite, softness, and lack of

wolframite crystal faces.

Opal Hydrated silica Reddish orange, colors do. Low to high 5.5-6.5 1.9-2.3 Single 1.45 Glass, synthetics, Color play (opalescence).

flash in white gray, triplets, chalcedony

black, red, or yellow

Peridot Iron magnesium Yellow and/or green Any Medium 6.5-7.0 3.27-3.37 Double 1.65-1.69 Tourmaline, chrysoberyl Strong double refraction,

silicate (strong) low dichroism.

Quartz:

Agate Silicon dioxide Any Large Low 7.0 2.58-2.64 XX XX Glass, plastic, Mexican Cryptocrystalline,

onyx irregularly banded,

dendritic inclusions.

TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

See footnotes at end of table.
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Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Quartz—Continued:

Amethyst Silicon dioxide Purple Large Medium 7.0 2.65-2.66 Double 1.55 Glass, plastic, fluorite Macrocrystalline, color,

refractive index,

transparent, hardness.

Aventurine do. Green, red-brown, do. Low 7.0 2.64-2.69 do. 1.54-1.55 Iridescent analcime, Macrocrystalline, color,

gold-brown, with metallic aventurine feldspar, metallic iridescent flake

iridescent reflection emerald, aventurine reflections, hardness.

glass

Cairngorm do. Smoky orange or yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Carnelian do. Flesh red to brown red do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Jasper Cryptocrystalline, color,

hardness.

Chalcedony do. Bluish, white, gray do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Tanzanite Do.

Chrysoprase do. Green, apple-green do. do. 6.5-7.0 2.58-2.64 do. 1.53-1.54 Chrome chalcedony, Do.

jade, prase opal,

prehnite, smithsonite,

variscite, artifically

colored green

chalcedony

Citrine Silica Yellow do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Crystal:

Rock do. Colorless do. do. 7.0 2.65-2.66 do. 1.55 Topaz, colorless Do.

sapphire

Jasper do. Any, striped, spotted, or do. do. 7.0 2.58-2.66 XX XX do. Cryptocrystalline,

opaque, vitreous luster,

sometimes uniform hardness.

Onyx do. Many colors do. do. 7.0 2.58-2.64 XX XX do. Cryptocrystalline,

uniformly banded,

hardness.

Petrified wood do. Brown, gray, red, yellow do. do. 6.5-7.0 2.58-2.91 Double 1.54 Agate, jasper Color, hardness, wood

grain.

Rose do. Pink, rose red do. do. 7.0 2.65-2.66 do. 1.55 do. Macrocrystalline, color,

refractive index,

transparent, hardness.

Tiger's eye do. Golden yellow, brown, do. do. 6.5-7.0 2.58-2.64 XX 1.53-1.54 XX Macrocrystalline, color,

red, blue-black hardness, hatoyancy.
See footnotes at end of table.

TABLE 1—Continued
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Name Composition Color size1 Cost2 Mohs gravity Refraction index confused with characteristics

Rhodochrosite Manganese carbonate Rose-red to yellowish, Large Low 4.0 3.45-3.7 Double 1.6-1.82 Fire opal, rhodonite, Color, crystal habit,

stripped tugtupite, tourmaline reaction to acid, perfect

rhombohedral cleavage.

Rhodonite Manganese iron Dark red, flesh red, with do. do. 5.5-6.5 3.40-3.74 do. 1.72-1.75 Rhodochrosite, thulite, Color, black inclusions,

calcium silicate dendritic inclusions of hessonite, spinel, lack of reaction to acid,

black manganese oxide pyroxmangite, hardness.

spessartine, tourmaline

Shell:

Mother-of-pearl Calcium carbonate White, cream, green, Small do. 3.5 2.6-2.85 XX XX Glass and plastic Luster, iridescent play

blue-green, with imitation of color.

iridescent play of color

Pearl do. White, cream to black, do. Low to high 2.5-4.5 2.6-2.85 XX XX Cultured and glass or Luster, iridescence,

sometimes with hint of plastic imitation x-structure, ray.

pink, green, purple

Spinel, natural Magnesium Any Small to Medium 8.0 3.5-3.7 Single 1.72 Synthetic, garnet Refractive index, single

aluminum oxide medium refraction, inclusions.

Spinel, synthetic do. do. Up to 40 Low 8.0 3.5-3.7 Double 1.73 Spinel, corundum, beryl, Weak double refraction,

carats topaz, alexandrite curved striae, bubbles.

Spodumene:

Hiddenite Lithium aluminum Yellow to green Medium Medium 6.5-7.0 3.13-3.20 do. 1.66 Synthetic spinel Refractive index, color,

silicate pleochroism.

Kunzite do. Pink to lilac do. do. 6.5-7.0 3.13-3.20 do. 1.66 Amethyst, morganite Do.

Tanzanite Complex silicate Blue to lavender Small High 6.0-7.0 3.30 do. 1.69 Sapphire, synthetics Strong trichroism, color.

Topaz do. White, blue, green, pink, Medium Low to 8.0 3.4-3.6 do. 1.62 Beryl, quartz Color, density, hardness,

yellow, gold medium refractive index, perfect

in basal cleavage.

Tourmaline do. Any, including mixed do. do. 7.0-7.5 2.98-3.20 do. 1.63 Peridot, beryl, garnet Double refraction, color,

corundum, glass refractive index.

Turquoise Copper aluminum Blue to green with black, Large Low 6.0 2.60-2.83 do. 1.63 Chrysocolla, dyed Difficult if matrix not

phosphate brown-red inclusions howlite, dumortierite, present, matrix usually

glass, plastics, variscite limonitic.

Unakite Granitic rock, Olive green, pink, do. do. 6.0-7.0 2.60-3.20 XX XX XX Olive green, pink, gray-

feldspar, epidote, and blue-gray blue colors.

quartz

Zircon Zirconium silicate White, blue, brown, yellow, Small to Low to 6.0-7.5 4.0-4.8 Double 1.79-1.98 Diamond, synthetics, Double refraction,

or green medium medium (strong) topaz, aquamarine strongly dichroic, wear

on facet edges.
XX Not applicable.
1Small: up to 5 carats; medium: 5 to 50 carats; large: more than 50 carats.
2Low: up to $25 per carat; medium: up to $200 per carat; high: more than $200 per carat.

TABLE 1—Continued

GUIDE TO SELECTED GEMSTONES AND GEM MATERIALS USED IN JEWELRY

3Commonwealth of Independent States.
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Gemstone Production method Company/producer Date of first production

Alexandrite Flux Creative Crystals Inc. 1970s.

Do. Melt pulling J.O. Crystal Co., Inc. 1990s.

Do. do. Kyocera Corp. 1980s.

Do. Zone melt Seiko Corp. 1980s.

Cubic zirconia Skull melt Various producers 1970s.

Emerald Flux Chatham Created Gems 1930s.

Do. do. Gilson 1960s.

Do. do. Kyocera Corp. 1970s.

Do. do. Seiko Corp. 1980s.

Do. do. Lennix 1980s.

Do. do. Russia 1980s.

Do. Hydrothermal Lechleitner 1960s.

Do. do. Regency 1980s.

Do. do. Biron Corp. 1980s.

Do. do. Russia 1980s.

Ruby Flux Chatham Created Gems 1950s.

Do. do. Kashan Created Ruby 1960s.

Do. do. J.O. Crystal Co., Inc. 1980s.

Do. do. Douras 1990s.

Do. Zone melt Seiko Corp. 1980s.

Do. Melt pulling Kyocera Corp. 1970s.

Do. Verneuil Various producers 1900s.

Sapphire Flux Chatham Created Gems 1970s.

Do. Zone melt Seiko Corp. 1980s.

Do. Melt pulling Kyocera Corp. 1980s.

Do. Verneuil Various producers 1900s.

Star ruby do. Linde Air Products Co. 1940s.

Do. Melt pulling Kyocera Corp. 1980s.

Do. do. Nakazumi Earth Crystals Co. 1980s.

Star sapphire Verneuil Linde Air Products Co. 1940s.

TABLE 2 

LABORATORY-CREATED GEMSTONE PRODUCTION METHODS



29.14 U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2006

Gem materials 2005 2006

Beryl 48 21
Coral, all types 216 106
Diamond (2) (2)

Garnet 46 44
Gem feldspar 626 1,190
Geode/nodules 214 47
Opal 140 380
Quartz:

Macrocrystalline3 196 228

Cryptocrystalline4 427 147
Sapphire/ruby 450 198
Shell 3,560 3,270
Topaz (2) (2)

Tourmaline 39 55
Turquoise 511 202
Other 6,960 5,440

Total 13,400 11,300

TABLE 3 

VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)

2Included with "Other." 
3Macrocrystalline quartz (crystals recognizable with the naked
eye) includes amethyst, amethyst quartz, aventurine, blue quartz,

1Data are rounded to no more than three significant digits; may
not add to totals shown.

jasper, moss agate, onyx, and sard.

citrine, hawk's eye, pasiolite, prase, quartz cat's eye, rock crystal,

rose quartz, smoky quartz, and tiger's eye.
4Cryptocrystalline (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,
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Carat Description, Clarity3 Representative prices

weight color2 (GIA terms) January4 June5 December6

0.25 G VS1 $1,300 $1,300 $1,300

do. G VS2 1,200 1,200 1,200

do. G SI1 1,100 1,100 1,100

do. H VS1 1,150 1,150 1,150

do. H VS2 1,050 1,050 1,050

do. H SI1 1,000 1,000 1,000

0.50 G VS1 3,200 3,200 3,200

do. G VS2 2,800 2,800 2,800

do. G SI1 2,400 2,400 2,400

do. H VS1 2,800 2,800 2,800

do. H VS2 2,400 2,400 2,400

do. H SI1 2,200 2,200 2,200

0.75 G VS1 3,800 3,800 3,800

do. G VS2 3,600 3,600 3,600

do. G SI1 3,300 3,300 3,300

do. H VS1 3,500 3,500 3,500

do. H VS2 3,300 3,300 3,300

do. H SI1 3,000 3,000 3,000

1.00 G VS1 6,500 6,500 6,500

do. G VS2 6,100 6,100 6,100

do. G SI1 5,000 5,000 5,000

do. H VS1 5,500 5,500 5,500

do. H VS2 5,300 5,300 5,300

do. H SI1 4,600 4,600 4,600

TABLE 4 

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 20061

1Data are rounded to no more than three significant digits.

5Source: Jewelers' Circular Keystone, v. 177, no. 7, July 2006, p. 169.
6Source: Jewelers' Circular Keystone, v. 178, no. 1, January 2007, p. 137.

2Gemological Institute of America (GIA) color grades:  D-colorless; E-rare white; G, H, I-traces of color.
3Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included;
VS2—very slightly included, but not visible; SI1—slightly included.
4Source: Jewelers' Circular Keystone, v. 177, no. 2, February 2006, p. 136.

Gemstone January1 December2

Amethyst $7-15 $7-15
Blue sapphire 675-1,250 700-1,375
Blue topaz 5-10 5-10
Emerald 2,400-3,500 2,400-4,000
Green tourmaline 45-60 45-60

Cultured saltwater pearl3 5 5
Pink tourmaline 60-125 60-125
Rhodolite garnet 18-30 18-30
Ruby 900-1,125 1,725-2,000
Tanzanite 275-425 300-450

98, 104, and 119.  These figures are approximate current wholesale
purchase prices paid by retail jewelers on a per stone basis for 1 to <2

3Prices are per 4.6-millimeter pearl.

 carat, fine-quality stones.

carat, fine-quality stones.

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2006

Price range per carat

1Source: The Guide, spring/summer 2006, p. 14, 31, 45, 61, 72, 86, 96,
98, 104, and 123.  These figures are approximate current wholesale
purchase prices paid by retail jewelers on a per stone basis for 1 to <2

2Source: The Guide, fall/winter 2006-2007, p. 22, 37, 51, 65, 74, 85, 95,
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)

Exports:

Australia 33,700 $7 50,100 $19

Belgium 1,300,000 538 2,480,000 725

Canada 84,200 56 82,900 90

Costa Rica 37,200 3 67,700 7

France 90,000 51 189,000 64

Hong Kong 1,030,000 294 1,620,000 419

India 206,000 57 706,000 232

Israel 1,890,000 1,090 3,820,000 1,700

Japan 52,400 53 74,900 43

Mexico 1,080,000 144 864,000 129

Netherlands 27,600 8 27,600 6

Netherlands Antilles 35,500 33 15,500 51

Singapore 54,000 19 83,300 14

South Africa 21,100 4 32,000 13

Switzerland 108,000 82 142,000 129

Taiwan 16,700 4 21,800 4

Thailand 98,000 28 121,000 34

United Arab Emirates 101,000 43 226,000 61

United Kingdom 78,800 22 88,600 66

Other 87,200 46 220,000 74

Total 6,430,000 2,580 10,900,000 3,890

Reexports:

Armenia 44,300 3 54,300 5

Australia 40,300 8 16,500 6

Belgium 3,920,000 1,100 4,340,000 1,070

Canada 247,000 136 260,000 162

Dominican Republic 153,000 33 107,000 15

France 88,200 16 11,500 1

Guatemala 107,000 12 96,800 10

Hong Kong 2,500,000 618 3,470,000 771

India 1,840,000 387 1,910,000 369

Israel 7,670,000 2,640 8,770,000 2,310

Japan 150,000 33 91,700 23

Malaysia 34,900 5 28,100 6

Mexico 57,700 11 31,500 7

Singapore 218,000 35 173,000 37

South Africa 47,600 36 396,000 55

Switzerland 638,000 303 453,000 345

Thailand 290,000 83 243,000 62

United Arab Emirates 612,000 142 513,000 131

United Kingdom 540,000 211 525,000 213

Other 122,000 87 176,000 58

Total 19,300,000 5,890 21,700,000 5,660

Grand total 25,700,000 8,470 32,600,000 9,540

TABLE 6

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY1

Source: U.S. Census Bureau.

2006

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.

2005
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)

Rough or uncut, natural:3

Angola 19,400 $57 42,600 $34

Australia 62,400 8 1,350 1

Botswana 274,000 132 172,000 162

Brazil 24,600 2 5,840 5

Canada 57,600 62 45,300 41

Congo (Kinshasa) 44,300 116 45,800 66

Ghana 58,000 3 38,700 1

Guyana 68,400 8 24,500 3

India 29,200 (4) 12,300 1

Namibia 10,700 1 4,050 2

Russia 45,500 13 443,000 27

South Africa 347,000 413 332,000 384

Other 16,800 49 31,900 74

Total 1,060,000 864 1,200,000 801

Cut but unset, not more than 0.5 carat:

Belgium 530,000 197 526,000 203

Canada 7,890 9 10,500 14

China 78,900 13 62,600 16

Dominican Republic 57,100 5 64,200 6

Hong Kong 228,000 58 390,000 70

India 8,780,000 1,820 8,560,000 1,780

Israel 843,000 425 843,000 426

Mauritius 10,400 15 5,370 11

Mexico 247,000 35 453,000 58

Singapore 6,180 2 979 1

South Africa 5,330 2 3,350 2

Switzerland 33,600 18 53,800 25

Thailand 71,500 18 102,000 21

United Arab Emirates 91,600 23 131,000 35

Other 28,600 13 65,000 26

Total 11,000,000 2,650 11,300,000 2,690

Cut but unset, more than 0.5 carat:

Belgium 1,160,000 2,620 1,120,000 2,600

Canada 15,200 50 18,800 66

Hong Kong 83,400 162 65,600 154

India 1,340,000 1,260 1,390,000 1,480

Israel 3,070,000 7,670 2,870,000 8,140

Mexico 49,900 37 9,480 1

Russia 57,600 126 53,600 132

South Africa 46,300 336 78,200 559

Switzerland 16,600 138 11,000 191

Thailand 21,200 20 16,900 24

United Arab Emirates 50,300 64 82,500 111

Other 67,000 235 83,000 298

Total 5,980,000 12,700 5,790,000 13,800

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.

TABLE 7

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

20062005
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Emerald:

Argentina 12,500 (3) -- --

Belgium 4,230 $1 137,000 $1

Brazil 83,600 5 206,000 8

Canada 6,430 (3) 993 (3)

China 17,900 (3) 5,000 (3)

Colombia 456,000 54 1,020,000 86

France 2,360 7 1,020 2

Germany 93,600 1 12,400 2

Hong Kong 86,100 8 439,000 5

India 1,340,000 17 1,450,000 19

Israel 139,000 22 138,000 22

Italy 3,120 2 7,590 3

Namibia 4,590 (3) -- --

Switzerland 18,500 8 28,200 19

Thailand 348,000 7 420,000 7

United Kingdom 2,520 2 1,320 1

Other 4,770 2 37,400 (3)

Total 2,620,000 137 3,910,000 175

Ruby:

Belgium 11,600 1 1,760 1

China 29,700 (3) 17,000 (3)

Dominican Republic 23,600 (3) 15,700 (3)

France 2,300 5 2,840 4

Germany 77,600 1 9,590 2

Hong Kong 119,000 7 129,000 6

India 935,000 5 1,930,000 3

Israel 8,840 1 4,810 1

Italy 4,340 1 3,280 1

Kenya 33,500 (3) 2,000 (3)

Sri Lanka 4,080 1 2,120 1

Switzerland 89,300 29 15,000 12

Thailand 3,030,000 48 1,510,000 53

United Arab Emirates 3,340 1 2,220 (3)

Other 8,630 2 24,600 3

Total 4,380,000 102 3,680,000 87

Sapphire:

Australia 57,900 1 2,100 (3)

Austria 29,600 1 3,060 (3)

Belgium 7,120 1 2,860 1

China 84,100 (3) 35,000 (3)

Dominican Republic 24,500 (3) 44,300 (3)

Germany 72,700 5 119,000 3

Hong Kong 272,000 15 336,000 9

India 987,000 6 1,680,000 5

Israel 31,600 3 26,700 2

Italy 5,880 (3) 2,860 (3)

Singapore 5,350 (3) 2,840 (3)

Sri Lanka 448,000 45 363,000 49

Switzerland 49,000 9 43,200 10

Thailand 5,620,000 81 4,150,000 75

2005 2006

See footnotes at end of table.

TABLE 8

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Sapphire—Continued:

United Arab Emirates 2,490 (3) 6,130 $1

United Kingdom 2,550 (3) 4,220 1

Other 14,700 $5 39,500 6

Total 7,710,000 174 6,860,000 162

Other:

Rough, uncut:

Australia NA 2 NA 5

Brazil NA 10 NA 11

Canada NA 4 NA 4

China NA 4 NA 4

Colombia NA 1 NA 2

Czech Republic NA 2 NA 2

Germany NA 3 NA 1

India NA 1 NA 7

Japan NA 1 NA 1

Mexico NA 1 NA (3)

Netherlands NA 1 NA (3)

Pakistan NA 1 NA 2

South Africa NA 1 NA (3)

Tanzania NA 3 NA 1

United Kingdom NA 1 NA (3)

Other NA 5 NA 13

Total NA 40 NA 52

Cut, set and unset:

Australia NA 9 NA 13

Austria NA 4 NA 2

Brazil NA 18 NA 18

Canada NA 1 NA 1

China NA 57 NA 71

France NA 3 NA 4

Germany NA 33 NA 44

Hong Kong NA 49 NA 50

India NA 93 NA 86

Israel NA 5 NA 6

Italy NA 1 NA 1

South Africa NA 3 NA 3

Sri Lanka NA 7 NA 11

Switzerland NA 19 NA 13

Taiwan NA 2 NA 2

Tanzania NA 7 NA 6

Thailand NA 40 NA 57

United Arab Emirates NA 1 NA 1

United Kingdom NA 1 NA 2

Other NA 7 NA 14

Total NA 360 NA 405

Source: U.S. Census Bureau.

NA Not available.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown. 
2Customs value.
3Less than ½ unit.

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1

2005 2006

TABLE 8—Continued
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Country 2005 2006

Laboratory-created, cut but unset:

Austria 3,700 882

Brazil 151 361

Canada 133 124

China 15,200 14,900

Cyprus 86 (3)

Czech Republic 91 112

France 945 354

Germany 12,200 12,700

Hong Kong 1,580 1,830

India 526 1,000

Ireland 69 (3)

Italy 131 51

Japan 110 75

Korea, Republic of 468 468

Netherlands 296 436

South Africa 87 (3)

Sri Lanka 1,300 2,210

Switzerland 2,050 4,550

Taiwan 238 197

Thailand 1,420 778

United Arab Emirates 70 60

Other 253 1,170

Total 41,100 42,300

Imitation:4

Austria 73,600 72,600

Brazil 16 12

China 3,500 3,850

Czech Republic 11,000 9,250

France 13 118

Germany 1,160 1,760

Hong Kong 271 250

India 361 434

Italy 222 214

Japan 474 269

Korea, Republic of 619 689

Philippines 15 (3)

Russia 17 7

Spain 256 170

Taiwan 179 66

Thailand 52 49

United Kingdom 24 139

Other 109 135

Total 91,900 90,100

(Thousand dollars)

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not
add to totals shown.
2Customs value.
3Less than ½ unit.
4Includes pearls.

TABLE 9 

VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1, 2
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Stones Quantity Value2 Quantity Value2

Diamonds:

Rough or uncut 1,060 $864,000 1,200 $801,000

Cut but unset 17,000 15,400,000 17,100 16,400,000

Emeralds, cut but unset 2,630 137,000 3,910 175,000

Coral and similar materials, unworked 5,520 12,200 5,600 24,900

Rubies and sapphires, cut but unset 12,100 275,000 10,500 249,000

Pearls:

Natural NA 21,800 NA 23,600

Cultured NA 27,100 NA 44,300

Imitation NA 4,170 NA 4,100

Other precious and semiprecious stones:

Rough, uncut 1,630,000 22,900 2,270,000 31,400

Cut, set and unset NA 319,000 NA 363,000

Other NA 7,200 NA 9,250

Laboratory-created:

Cut but unset 196,000 41,100 194,000 42,300

Other NA 10,300 NA 11,400

Imitation gemstone3 NA 87,700 NA 86,000

Total XX 17,200,000 XX 18,300,000

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

2005 2006

NA Not available.  XX Not applicable.

TABLE 10

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)
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Country and type4 2002 2003 2004 2005 2006

Gemstones:

Angolae 4,520 5,130 5,490 6,300 r 7,000

Australia 15,136 13,981 6,058 8,577 r 7,305

Botswanae 21,297 22,800 23,300 23,900 24,000

Brazile 500 5 400 300 5 300 300

Canada 4,937 10,756 12,618 12,300 e 12,350

Central African Republice 312 250 263 285 r 315

Chinae 100 100 100 100 100

Congo (Kinshasa) 4,223 5,381 6,180 6,100 r, e 5,600

Côte d'Ivoire 205 154 201 e 201 e 200

Ghana 770 724 r 725 r 850 r 780

Guinea 368 500 r 555 r 413 r 355

Guyana 248 413 445 r 340 r, e 300

Liberiae 52 r 26 r 7 r 7 r 7

Namibia 1,562 1,481 2,004 1,902 r 2,200

Russiae 17,400 20,000 21,400 23,000 23,400

Sierra Leonee 162 5 233 318 395 360

South Africa 4,351 5,144 5,800 r, e 6,400 r, e 6,240 e

Tanzaniae 204 5 201 258 185 r 195

Venezuela 46 11 40 e 46 e 45 e

Other6 42 131 r 186 r 241 r 236

Total 76,400 87,800 r 86,200 r 91,800 r 91,300

Industrial:

Angolae 502 570 610 700 r 800

Australia 18,500 17,087 18,172 r 25,730 r 21,915

Botswanae 7,100 7,600 7,800 8,000 8,000

Brazile 600 600 600 600 600

Central African Republice 104 83 88 95 r 105

Chinae 955 955 960 960 965

Congo (Kinshasa) 17,456 21,600 24,700 24,200 r, e 22,400 e

Côte d'Ivoire 101 76 99 e 99 e 99 e

Ghanae 193 180 r 180 r 213 r 190

Guineae 123 167 r 185 r 138 r 118

Liberiae 28 14 r 4 r 4 r 4

Russiae 11,600 13,000 14,200 15,000 15,000

Sierra Leone 190 274 e 374 e 274 r 252

South Africa 6,526 7,540 8,500 e 9,400 r, e 9,130

Tanzaniae 36 36 46 35 r 35

Venezuela 61 24 60 e 69 e 70 e

Other7 81 82 121 190 189

Total 64,200 69,900 76,700 r 85,700 r 79,900

Grand total 141,000 158,000 163,000 r 178,000 r 171,000

TABLE 11

NATURAL DIAMOND:  WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

eEstimated. rRevised.
1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through June 5, 2007.

6Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Togo (unspecified), and Zimbabwe.
7Includes Congo (Brazzaville), India, Indonesia, and Zimbabwe.

3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic diamond,
respectively, but information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.
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GEMSTONES

By Donald W. Olson
Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 

prepared by Glenn J. Wallace, international data coordinator.

In 2007, the estimated value of natural gemstones produced 
in the United States was more than $11.9 million, and the 
estimated value of U.S. laboratory-created gemstone production 
was more than $73.5 million. The total estimated value of U.S. 
gemstone production was almost $85.4 million. The value of 
U.S. gemstone imports was $20.1 billion, and the value of 
combined U.S. gemstone exports and reexports was estimated to 
be $12.3 billion.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrifi ed 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. Of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. Silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). Trade data 
in this report are from the U.S. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.S. Geological Survey (USGS) 
Minerals Yearbook, volume I, Metals and Minerals chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the fi rst 
stones known to have been used for making jewelry. These 
stones served as symbols of wealth and power. Today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Production

U.S. gemstone production data were based on a survey of 
more than 230 domestic gemstone producers conducted by the 
USGS. The survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the USGS survey did not represent all gemstone 
activity in the United States, which includes thousands of 
professional and amateur collectors. Consequently, the USGS 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 
dealers and collectors, and information gathered at gem and 
mineral shows.

Commercial mining of gemstones has never been extensive 
in the United States. More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United States, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, fi rms that manufacture laboratory-
created gemstones, and individuals and companies that cut and 
polish natural and laboratory-created gemstones. The domestic 
gemstone industry is focused on the production of colored 
gemstones and on the cutting and polishing of large diamond 
stones. Industry employment is estimated to range from 1,000 
to 1,500 workers (U.S. International Trade Commission, 1997, 
p. 1).

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 
independently. The small producers probably have an average 
of less than three employees, including those who only work 
part time. The number of gemstone mines operating from 
year to year fl uctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it diffi cult to obtain fi nancing for developing and sustaining 
economically viable operations (U.S. International Trade 
Commission, 1997, p. 23).

The total value of natural gemstones produced in the United 
States during 2007 was estimated to be more than $11.9 million 
(table 3). This production value was a 5% increase from that of 
2006.

Natural gemstone materials indigenous to the United States 
are collected, produced, and/or marketed in every State. During 
2007, all 50 States produced at least $1,000 worth of gemstone 
materials. Nine States accounted for 84% of the total value, as 
reported by survey respondents. These States were, in order 
of declining value of production, Tennessee, Oregon, Arizona, 
California, Arkansas, Alabama, Montana, North Carolina, 
and Idaho. Some States were known for the production of a 
single gemstone material—Tennessee for freshwater pearls, 
for example. Other States produced a variety of gemstones; for 
example Arizona’s gemstone deposits included agate, amethyst, 
azurite, chrysocolla, garnet, jade, jasper, malachite, obsidian, 
onyx, opal, peridot, petrifi ed wood, smithsonite, and turquoise. 
There is also a wide variety of gemstones found and produced in 
California, Idaho, Montana, and North Carolina. 

During 2007, the United States had only one operation in 
known diamond-bearing areas from which diamonds were 
produced. That diamond operation is in Crater of Diamonds 
State Park near Murfreesboro in Pike County, AR, where a dig-
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for-fee operation for tourists and rockhounds is maintained by 
the State of Arkansas. Crater of Diamonds is the only diamond 
mine in the world that is open to the public. The diamonds occur 
in a lamproite breccia tuff associated with a volcanic pipe and 
in the soil developed from the lamproite breccia tuff. In 2007, 
1,024 diamond stones with an average weight of 0.247 carats 
were recovered at the Crater of Diamonds State Park. Of the 
1,024 diamond stones recovered, 44 weighed more than 1 carat. 
Since the diamond-bearing pipe and the adjoining area became 
a State park in 1972, 26,881 diamond stones with a total carat 
weight of 5,324.65 have been recovered (Kimberly Garland, 
interpreter, Crater of Diamonds State Park, written commun., 
January 16, 2008). Exploration has demonstrated that there is 
about 78.5 million metric tons (Mt) of diamond-bearing rock in 
this diamond deposit (Howard, 1999, p. 62). An Arkansas law 
enacted early in 1999 prohibits commercial diamond mining in 
the park (Diamond Registry Bulletin, 1999).

There have been no commercially operated diamond mines 
in the United States since 2002. Diamond was produced at the 
Kelsey Lake diamond mine, located close to the Colorado-
Wyoming State line near Fort Collins, CO, for several years 
until April 2002. The Kelsey Lake property has now been fully 
reclaimed.

The success of the Canadian diamond industry has stimulated 
interest in exploration for commercially feasible diamond 
deposits in the United States in Alaska, Colorado, Minnesota, 
Montana, and Wyoming. Microscopic and larger diamonds and 
some diamond indicator minerals have been found in all of 
these States. Parts of Alaska have similar geologic terrain to the 
diamond producing areas of Canada’s Northwest Territories, 
and there are similarities between the geology in other Canadian 
areas where diamond deposits have been found and the geology 
in Minnesota (Diamond Registry Bulletin, 2005a). A diamond-
bearing kimberlite was found in a 32.4-hectare site known as 
the Homestead property near Lewistown, MT; and diamonds 
have been found in the stream beds and glacial valleys of 
Montana for years (Associated Press, 2004). Studies by the 
Wyoming Geological Survey have shown that Wyoming has 
the potential for a large diamond-mining business. Wyoming 
has many of the same geologic conditions that are found in the 
Canadian diamond-producing areas, and there is good evidence 
of hundreds of kimberlite pipes in the State. More than 20 
diamondiferous kimberlite pipes and 1 diamondiferous mafi c 
breccia pipe have been identifi ed in southern Wyoming. The 
State Line and the Iron Mountain kimberlite fi elds of Wyoming 
are two of the largest kimberlite fi elds in the United States, 
and the Leucite Hills lamproite fi eld in Wyoming is the largest 
lamproite fi eld in the United States (Associated Press, 2002).

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants are produced in the United 
States. Laboratory-created or synthetic gemstones have the 
same chemical, optical, and physical properties as the natural 
gemstones. Simulants have an appearance similar to that of a 
natural gemstone material, but they have different chemical, 
optical, and physical properties. Laboratory-created gemstones 
that have been produced in the United States include alexandrite, 
diamond, emerald, garnet, moissanite, ruby, sapphire, spinel, 
turquoise, and zirconia. However, during 2007, only diamond, 

moissanite, and turquoise were produced commercially. 
Simulants of coral, lapis lazuli, malachite, and turquoise also are 
manufactured in the United States. In addition, certain colors of 
laboratory-created sapphire and spinel, used to represent other 
gemstones, are classifi ed as simulants.

Laboratory-created gemstone production in the United States 
was valued at more than $73.5 million during 2007, which was 
a 41% increase compared with that of 2006. This was owing 
to very large increases in the production of laboratory-created 
diamonds combined with a large increase in laboratory-created 
moissanite production. The value of U.S. simulant gemstone 
output was estimated to be more than $100 million. Four 
companies in four States, representing virtually the entire U.S. 
laboratory-created gemstone industry, reported production to the 
USGS. The States with reported laboratory-created gemstone 
production were, in descending order of production value, North 
Carolina, Florida, Massachusetts, and Arizona.

Since the 1950s, when scientists manufactured the fi rst 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHT) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 
that thousands of small plants all over China are now using 
the HPHT method and producing laboratory-created diamonds 
suitable for cutting as gemstones. Gem-quality diamonds of one 
carat or more are harder to manufacture because at that size it is 
diffi cult to consistently produce diamonds of high quality, even 
in the controlled environment of a lab using the HPHT method. 
But after 50 years of development, that situation is changing and 
several laboratory-created diamond companies are producing 
high-quality diamonds that equal those produced from mines 
(Park, 2007).

Gemesis Corp. in Sarasota, FL, consistently produced gem-
quality laboratory-created diamond and reported an eighth year 
of production in 2007. The laboratory-created diamonds are 
produced using equipment, expertise, and technology developed 
by a team of scientists from Russia and the University of 
Florida. The weight of the laboratory-created diamond stones 
range from 1.5 to 2 carats, and most of the stones are yellow, 
brownish yellow, colorless, and green (Weldon, 1999). Gemesis 
uses diamond-growing machines, each machine capable 
of growing 3-carat rough diamonds by generating HPHT 
conditions that recreate the conditions in the Earth’s mantle 
where natural diamonds form (Davis, 2003). Gemesis could be 
producing as much as 30,000 to 40,000 stones each year, and 
annual revenues may reach $70 million to $80 million (Diamond 
Registry Bulletin, 2001). Gemesis diamonds are available for 
retail purchase in jewelry stores and on the Internet, and the 
prices of the Gemesis laboratory-created diamonds are below 
those of natural diamond but above the prices of simulated 
diamond (Weldon, 2003). 

Apollo Diamond, Inc., near Boston, MA, developed and 
patented a method for growing extremely pure, gem-quality 
diamond with fl awless crystal structure by chemical vapor 
deposition (CVD). The CVD technique transforms carbon 
into plasma, which is then precipitated onto a substrate as 
diamond. CVD has been used for more than a decade to 
cover large surfaces with microscopic diamond crystals, but 
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until this process, no one had discovered the temperature, gas 
composition, and pressure combination that resulted in the 
growth of a single diamond crystal. CVD diamond precipitates 
as nearly 100% pure, almost fl awless diamond, and therefore 
may not be distinguishable from natural diamond by some 
tests (Davis, 2003). In 2006, Apollo Diamond Inc. produced 
laboratory-created stones that range from 1 to 2 carats and 
expected to expand to larger stones in the future. Growth of 
CVD diamonds is limited only by the size of the seed placed 
in the diamond growing chamber. Late in 2006, Apollo started 
selling jewelry directly to consumers through a jeweler in 
Boston, MA. In 2007, the company increased its production 
of large stones and is now selling online through an Apollo 
Diamond Web store (O’Connell, 2007). Apollo planned to start 
selling diamonds in the jewelry market at costs 10% to 30% 
below those of comparable natural diamonds (Hastings, 2005). 
CVD diamond’s highest value, besides its use as gemstones, is 
as a material for high-tech uses. CVD diamond could be used 
to make extremely powerful lasers; to create cellular telephones 
that fi t into a watch, and storage devices for MP3 players that 
could store 10,000 movies, not just 10,000 songs; to create 
frictionless medical replacement joints; to create windows on 
spacecraft; to create surgical diamond blades and scalpels; to 
create tweeters for audio equipment; or to create coatings for 
cars that would not scratch or wear out. The greatest potential 
use for CVD diamond is in computers and other electr onic 
devices that utilize processors (Maney, 2005; Park, 2007).

The Carnegie Institution of Washington Geophysical 
Laboratory and the University of Alabama jointly developed 
and patented the CVD process and apparatus to produce ½-inch-
thick 10-carat single diamond crystals at very rapid growth 
rates (100 micrometers per hour). This faster CVD method uses 
microwave plasma technology and allows multiple crystals to 
be grown simultaneously. This size is about fi ve times that of 
commercially available laboratory-created diamonds produced 
by HPHT methods and other CVD techniques. A researcher 
at the Carnegie Institution stated, “High-quality crystals over 
3 carats are very diffi cult to produce using the conventional 
approach. Several groups have begun to grow diamond single 
crystals by CVD, but large, colorless, and fl awless ones remain 
a challenge. Our fabrication of 10-carat, half-inch CVD 
diamonds is a major breakthrough” (Willis, 2004; Carnegie 
Institution of Washington, 2005; Science Blog, 2005). Apollo 
Diamond and the Carnegie Institution have noted that diamonds 
produced by the CVD method are harder than natural diamonds 
and diamonds produced by HPHT methods.

In 2007, Charles & Colvard, Ltd., in North Carolina, entered 
its 10th year of producing and marketing moissanite, a gem-
quality laboratory-created silicon carbide. Moissanite is also 
an excellent diamond simulant, but it is being marketed for 
its own gem qualities. Moissanite exhibits a higher refractive 
index (brilliance) and higher luster than diamond. Its hardness is 
between those of corundum (ruby and sapphire) and diamond, 
which gives it durability (Charles & Colvard, Ltd., 2007).

U.S. shell production increased by 3% in 2007 compared 
with that of 2006. U.S. mussel shells are used as a source 
of mother-of-pearl and as seed material for culturing pearls. 
Pearl producers in Japan are using manmade seed materials 

or seed materials from China and other sources in addition to 
the stockpiled material. There also has been an increase in the 
popularity of darker and colored pearls and freshwater pearls 
that do not use U.S. seed material. In some regions of the United 
States, shell from mussels is being used more as a gemstone 
based on its own merit rather than as seed material for pearls. 
This shell material is being processed into mother-of-pearl and 
used in beads, jewelry, and watch faces.

Consumption

Although the United States accounted for little of the 
total global gemstone production, it was the world’s leading 
gemstone market. It is estimated that U.S. gemstone markets 
accounted for more than 35% of world gemstone demand in 
2007. The U.S. market for unset gem-quality diamond during 
the year was estimated to be about $19.0 billion, an increase of 
10% compared with that of the previous year. Domestic markets 
for natural, unset nondiamond gemstones totaled approximately 
$1.22 billion in 2007, which was an increase of 9% from that of 
2006.

In the United States, about two-thirds of domestic consumers 
designate diamond as their favorite gemstone when surveyed 
(Wade, 2006). The U.S. colored gemstone market posted an 
overall increase in sales during 2007 compared with the sales in 
2006. The popularity of colored gemstones, colored laboratory-
created gemstones, and “fancy” colored diamonds continued 
to increase in 2007. This was indicated by increased values of 
U.S. imports for consumption in some colored stone categories 
(emerald, rubies and sapphires, and cultured pearls) in 2007 
compared with the values from 2006 (table 10). Colored stone 
popularity also was evidenced by their general sales increase 
in 2007 (Zborowski, 2007). Another indication reported by 
the Natural Color Diamond Association, was that demand for 
colored diamonds rose sharply during the fi rst half of 2007, 
and the trend was expected to continue. This increased demand 
pushed prices up for colored diamond stones. The largest 
demand for colored stones was in the Asian and United States 
markets with increased sales of champagne, cognac, grey, black, 
pink, orange and yellow stones (Diamond Registry Bulletin, 
2007a).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing, in particular, is complex; 
values can vary signifi cantly depending on time, place, and the 
subjective valuations of buyers and sellers. There are more than 
14,000 categories used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally infl uenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. Values and prices of gemstones produced and/or sold 
in the United States are listed in tables 3 through 5. In addition, 
customs values for diamonds and other gemstones imported, 
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exported, or reexported are listed in tables 6 through 10.
De Beers Group companies remain a signifi cant force 

affecting the price of gem-quality diamond worldwide because 
they mine a signifi cant portion of the world’s gem-quality 
diamond produced each year, and they also purchase diamonds 
from Russia. In 2007, De Beers companies produced 51.1 
million carats, which maintained the record production of 2006. 
De Beers companies also sort and valuate a large portion (by 
value) of the world’s annual supply of rough diamond through 
De Beers’ subsidiary Diamond Trading Co. (DTC), which has 
marketing agreements with other producers. In 2007, DTC 
had diamond sales of $5.92 billion, which were down about 
4% from those of 2006 (De Beers Group, 2007, 2008).  In 
2007, there were about 200,000 diamond jewelry retail outlets 
worldwide. From these retail outlets, about 45% of diamond 
jewelry was sold in the United States, 33% in Asia, and 11% 
in Europe. Increase in sales was approximately 6% compared 
with that of 2006. There were an estimated 32,000 retail outlets 
specializing in fi ne jewelry in the United States. Of these 
jewelry-only retailers, 79% are small, independent businesses 
that are highly competitive in their local markets. The remaining 
21% are major national and regional chains and online retailers. 
The estimated U.S. retail jewelry market was $65.3 billion 
during 2007. The market shares by type of outlet were (in 
decreasing value order): local independents, 21%; national 
and regional chains, 15%; department stores, 13%; television 
shopping networks, 11%; Internet auction sites, 11%; discount 
chains, 8%; Internet jewelry sites, 6%; and others (catalogs, 
boutiques, and other outlets), 15% (Profi le America, Inc., 2008).

Foreign Trade

During 2007, total U.S. gemstone trade with all countries 
and territories was valued at about $32.4 billion, which was 
an increase of 16% from that of 2006. Diamond accounted 
for about 95% of the 2007 gemstone trade total. In 2007, U.S. 
exports and reexports of diamond were shipped to 85 countries 
and territories, and imports of all gemstones were received 
from 98 countries and territories (tables 6–10). During 2007, 
U.S. trade in cut diamond and unworked diamond increased by 
10% and by 6%, respectively, compared with that of 2006. The 
United States remained the world’s leading diamond importer 
and is a signifi cant international diamond transit center as 
well as the world’s leading gem-quality diamond market. The 
large volume of reexports shipped to other centers reveals the 
signifi cance that the United States has in the world’s diamond 
supply network (table 6).

Imports of laboratory-created gemstone decreased by 2% 
for the United States in 2007 compared with trade in 2006. 
Laboratory-created gemstone imports from Austria, China, 
Germany, Hong Kong, India, Sri Lanka, Switzerland, and 
Thailand, with more than $500,000 in imports from each 
country, made up about 89% (by value) of the total domestic 
imports of laboratory-created gemstones during the year. Prices 
of certain imported laboratory-created gemstones, such as 
amethyst, were very competitive. The marketing of imported 
laboratory-created gemstones and enhanced gemstones as 
natural gemstones, and the mixing of laboratory-created 

materials with natural stones in imported parcels, continued 
to be problems for some domestic producers in 2007. There 
also were problems with some simulants being marketed as 
laboratory-created gemstones during the year.

World Review

The gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and colored gemstone 
production and sales. Most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand, a 
function performed by De Beers through DTC. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
infl uenced by consumer demand and supply availability.

In 2007, world natural diamond production totaled about 
169 million carats—92.6 million carats gem quality and 76.7 
million carats industrial grade (table 11). Most production was 
concentrated in a few regions—Africa [Angola, Botswana, 
Congo (Kinshasa), Namibia, and South Africa], Asia 
(northeastern Siberia and Yakutia in Russia), Australia, North 
America (Northwest Territories in Canada), and South America 
(Brazil and Venezuela). In 2007, Russia led the world in total 
diamond output quantity (combined gemstone and industrial). 
Botswana was the world’s leading gemstone diamond producer, 
followed by Russia, Canada, Angola, South Africa, Congo 
(Kinshasa), and Namibia in descending quantity order. These 
seven countries produced 96% (by quantity) of the world’s 
gemstone diamond output in 2007.

In 2002, the international rough-diamond certifi cation 
system, the Kimberley Process Certifi cation Scheme (KPCS), 
was agreed upon by United Nations (UN) member nations, the 
diamond industry, and involved nongovernmental organizations. 
The KPCS includes the following key elements: the use of 
forgery-resistant certifi cates and tamper-proof containers for 
shipments of rough diamonds; internal controls and procedures 
that provide credible assurance that confl ict diamonds do not 
enter the legitimate diamond market; a certifi cation process 
for all exports of rough diamonds; the gathering, organizing, 
and sharing of import and export data on rough diamonds with 
other participants of relevant production; credible monitoring 
and oversight of the international certifi cation scheme for 
rough diamonds; effective enforcement of the provisions of 
the certifi cation scheme through dissuasive and proportional 
penalties for violations; self regulation by the diamond industry 
that fulfi lls minimum requirements; and sharing information 
with all other participants on relevant rules, procedures, and 
legislation as well as examples of national certifi cates used 
to accompany shipments of rough diamonds (Weldon, 2001). 
Canada acted as the chair and secretariat of the KPCS for 
the fi rst 2 years, and in October 2004, Russia assumed these 
duties. The list of participating countries has expanded to 
include 47 nations that have met the minimum requirements of 
the agreement. The rough diamond-trading entity of Chinese 
Taipei has also met the minimum requirements of the KPCS. 
The KPCS was implemented to solve the problem of confl ict 
diamonds—rough diamonds used by rebel forces and their allies 
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in several countries to help fi nance warfare aimed at subverting 
governments recognized as legitimate by the UN. The 
participating nations in the KPCS account for approximately 
98% of the global production and trade of rough diamonds 
(Diamond Registry Bulletin, 2005b; Kimberley Process, 2008). 
Discussions about the possible participation of several other 
countries are ongoing.

Globally, the value of production of natural gemstones other 
than diamond was estimated to have exceeded $2 billion in 
2007. Most nondiamond gemstone mines are small, low-cost, 
and widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 
the South Pacifi c and in other equatorial waters; Australia, 
China, French Polynesia, and Japan are key producers.

Canada.—Canadian diamond production continued 
increasing in 2007 to about 18 million carats. Diamond 
exploration continued in many parts of Canada, and many new 
deposits have been found and are being developed. In 2007, 
Canada produced about 11% of the world’s combined natural 
gemstone and industrial diamonds.

The Ekati Diamond Mine, Canada’s fi rst operating 
commercial diamond mine, completed its ninth full year of 
production in 2007. Ekati produced 3.67 million carats of 
diamond from 4.33 million metric tons (Mt) of ore (BHP 
Billiton Ltd., 2008). BHP Billiton Ltd. has an 80% controlling 
ownership in Ekati, which is in the Northwest Territories in 
Canada. Ekati has estimated reserves of 60.3 Mt of ore in 
kimberlite pipes that contain 54.3 million carats of diamond, 
and BHP Billiton projected the mine life to be 25 years. 
Approximately one-third of the Ekati diamond production is 
industrial-grade material (Darren Dyck, senior project geologist, 
BHP Diamonds, Inc., oral commun., May 27, 2001).

The Diavik Diamond Mine, also in the Northwest Territories, 
completed its fi fth full year of production. In 2007, Diavik 
produced 11.9 million carats of diamond (Diavik Diamond 
Mines Inc., 2008). At yearend 2006, Diavik estimated the mine’s 
remaining proven and probable reserves to be 24.5 Mt of ore in 
kimberlite pipes, containing 81.7 million carats of diamond, and 
projected the mine life to be 16 to 22 years (Diavik Diamond 
Mine Dialogue, 2007). The mine is an unincorporated joint 
venture between Diavik Diamond Mines Inc. (60%) and Harry 
Winston Diamond Mines Ltd. (40%). In November, Diavik 
announced approval of its investment in the underground mining 
phase of the Diavik Diamond Mine. Underground diamond 
production will begin in 2009 and continue beyond 2020. Open 
pit mining is expected to cease in 2012, at which time Diavik 
will become an all-underground mine (Diavik Diamond Mine 
Dialogue, 2008). The mine is expected to produce a total of 
about 110 million carats of diamond at a rate of 8 million carats 

per year (Diavik Diamond Mines Inc., 2000, p. 10–12; Diavik 
Diamond Mine Dialogue, 2007).

Canada’s third diamond mine, the Jericho Diamond Mine 
wholly owned by Tahera Diamond Corp., completed its fi rst 
full year of production. The Jericho mine is located in Nunavut. 
In 2007, Jericho produced 375,000 carats (Abazias Diamonds, 
2008). Tahera estimated the Jericho Diamond Mine’s reserves 
at 2.6 Mt of ore and 3.11 million carats of diamond (Tahera 
Diamond Corp., 2007).

Diamond exploration continued in Canada, with several other 
commercial diamond projects and additional discoveries located 
in Alberta, British Columbia, the Northwest Territories, the 
Nunavut Territory, Ontario, and Quebec. Canada produced about 
11% of the world’s combined natural gemstone and industrial 
diamond production in 2007.

Côte d’Ivoire.—In 2007, the UN Security Council continued 
the ban on rough diamond trade with the Côte d’Ivoire. The 
ban was originally implemented in 2004 and continued in 2006 
under resolution 1643 (2005). The UN Security Council deemed 
Côte d’Ivoire to be a threat to international peace and security 
because the profi ts from its trade of rough diamonds were used 
to arm civil confl ict within Côte d’Ivoire. The sanctions were 
aimed at stemming civil confl ict in Côte d’Ivoire. According to 
the World Diamond Council, Côte d’Ivoire is the only remaining 
source of confl ict diamonds (Diamond Registry Bulletin, 2006, 
2007c).

Liberia.—The UN removed diamond sanctions against 
Liberia. The move was followed by the European Union also 
lifting its embargo on rough diamond trade from Liberia. Liberia 
was accepted as a member state to the Kimberley Process 
Certifi cation Scheme in May 2007. The United States added 
Liberia to its list of diamond trading partners in June (Diamond 
Registry Bulletin, 2007b). 

Namibia.—Mining began in January 2007 at the marine 
project of Bonaparte Diamond Mines NL, located off the coast 
of Namibia. During the fi rst quarter, 21,942 diamonds weighing 
more than 9,000 carats were recovered (Diamond Registry 
Bulletin, 2007d).

Outlook

There are indications of possible continued growth in the U.S. 
diamond and jewelry markets in 2008. Historically, diamonds 
have proven to hold their value despite wars or economic 
depressions (Schumann, 1998, p. 8). 

Independent producers, such as Ekati and Diavik in Canada, 
will continue to bring a greater measure of competition to global 
markets. More competition presumably will bring more supplies 
and lower prices. Further consolidation of diamond producers 
and larger amounts of rough diamond being sold outside DTC 
will continue as the diamond industry adjusts to De Beers’ 
reduced infl uence on the industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones will enter the marketplace and necessitate more 
transparent trade industry standards to maintain customer 
confi dence.

During 2007, online sales rose to 6% of all retail jewelry 
sales, compared with 3.5% in 2006. Internet sales of diamonds, 
gemstones, and jewelry are expected to continue to grow and 
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increase in popularity, as will other forms of e-commerce that 
emerge to serve the diamond and gemstone industry. This is 
likely to take place as the gemstone industry and its customers 
become more comfortable with and learn the applications of 
new e-commerce tools (IDEX Magazine, 2006; Profi le America, 
Inc., 2008).
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Gemstone Production method Company/producer Date of first production

Alexandrite Flux Creative Crystals Inc. 1970s.

Do. Melt pulling J.O. Crystal Co., Inc. 1990s.

Do. do. Kyocera Corp. 1980s.

Do. Zone melt Seiko Corp. 1980s.

Cubic zirconia Skull melt Various producers 1970s.

Emerald Flux Chatham Created Gems 1930s.

Do. do. Gilson 1960s.

Do. do. Kyocera Corp. 1970s.

Do. do. Lennix 1980s.

Do. do. Russia 1980s.

Do. do. Seiko Corp. 1980s.

Do. Hydrothermal Biron Corp. 1980s.

Do. do. Lechleitner 1960s.

Do. do. Regency 1980s.

Do. do. Russia 1980s.

Ruby Flux Chatham Created Gems 1950s.

Do. do. Douras 1990s.

Do. do. J.O. Crystal Co., Inc. 1980s.

Do. do. Kashan Created Ruby 1960s.

Do. Melt pulling Kyocera Corp. 1970s.

Do. Verneuil Various producers 1900s.

Do. Zone melt Seiko Corp. 1980s.

Sapphire Flux Chatham Created Gems 1970s.

Do. Melt pulling Kyocera Corp. 1980s.

Do. Verneuil Various producers 1900s.

Do. Zone melt Seiko Corp. 1980s.

Star ruby Melt pulling Kyocera Corp. 1980s.

Do. do. Nakazumi Earth Crystals Co. 1980s.

Do. Verneuil Linde Air Products Co. 1940s.

Star sapphire do. Linde Air Products Co. 1940s.
Do., do. Ditto.

TABLE 2 

LABORATORY-CREATED GEMSTONE PRODUCTION METHODS
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Gem materials 2006 2007

Beryl 21 18
Coral, all types 106 150
Diamond (2) (2)

Garnet 44 67
Gem feldspar 1,190 1,330
Geode/nodules 47 53
Opal 380 328
Quartz:

Macrocrystalline3
228 215

Cryptocrystalline4
147 300

Sapphire/ruby 198 283
Shell 3,270 3,370
Topaz (2) (2)

Tourmaline 55 59
Turquoise 202 475
Other 5,450 r 5,260

Total 11,300 11,900
rRevised.

jasper, moss agate, onyx, and sard.

citrine, hawk's eye, pasiolite, prase, quartz cat's eye, rock crystal,

rose quartz, smoky quartz, and tiger's eye.
4Cryptocrystalline (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,

2Included with "Other." 
3Macrocrystalline quartz (crystals recognizable with the naked
eye) includes amethyst, amethyst quartz, aventurine, blue quartz,

1Data are rounded to no more than three significant digits; may
not add to totals shown.

TABLE 3 

VALUE OF U.S. GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)
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Carat Description, Clarity3 Representative prices

weight color2 (GIA terms) January4 June5 December6

0.25 G VS1 $1,300 $1,300 $1,495

Do. G VS2 1,200 1,200 1,350

Do. G SI1 1,100 1,100 1,200

Do. H VS1 1,150 1,150 1,400

Do. H VS2 1,050 1,050 1,300

Do. H SI1 1,000 1,000 1,070

0.50 G VS1 3,200 3,200 3,200

Do. G VS2 2,800 2,800 2,800

Do. G SI1 2,400 2,400 2,400

Do. H VS1 2,800 2,800 2,800

Do. H VS2 2,400 2,400 2,400

Do. H SI1 2,200 2,200 2,200

0.75 G VS1 3,800 3,800 3,800

Do. G VS2 3,600 3,600 3,600

Do. G SI1 3,300 3,300 3,300

Do. H VS1 3,500 3,500 3,500

Do. H VS2 3,300 3,300 3,300

Do. H SI1 3,000 3,000 3,000

1.00 G VS1 6,500 6,500 6,500

Do. G VS2 6,100 6,100 6,100

Do. G SI1 5,000 5,000 5,000

Do. H VS1 5,500 5,500 5,500

Do. H VS2 5,300 5,300 5,300

Do. H SI1 4,600 4,600 4,600
Do.Ditto.

TABLE 4 

PRICES OF U.S. CUT DIAMONDS, BY SIZE AND QUALITY IN 20071

1Data are rounded to no more than three significant digits.

5Source: Jewelers' Circular Keystone, v. 178, no. 7, July 2007, p. 157.
6Source: Jewelers' Circular Keystone, v. 179, no. 1, January 2008, p. 139.

2Gemological Institute of America (GIA) color grades:  D-colorless; E-rare white; G, H, I-traces of color.
3Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very
slightly included, but not visible; SI1—slightly included.
4Source: Jewelers' Circular Keystone, v. 178, no. 2, February 2007, p. 127.
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Gemstone January1 December2

Amethyst $7–$15 $7–$15

Blue sapphire 700–1,375 700–1,375

Blue topaz 5–10 5–10

Emerald 2,400–4,000 2,400–4,000

Green tourmaline 45–60 45–60

Cultured saltwater pearl3 5 5

Pink tourmaline 60–125 60–125

Rhodolite garnet 18–30 18–30

Ruby 1,725–2,000 1,725–2,000

Tanzanite 300–450 300–450

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2007

Price range per carat

3Prices are per 4.5 to 5-millimeter pearl.

2Source: The Guide, fall/winter 2007-2008, p. 22, 37, 51, 65, 74, 85, 96,
98, 104, and 119. These figures are approximate current wholesale

purchase prices paid by retail jewelers on a per stone basis for 1 to <2

carat, fine-quality stones.

1Source: The Guide, spring/summer 2007, p. 22, 37, 51, 65, 74, 85, 96,
98, 104, and 119. These figures are approximate current wholesale

purchase prices paid by retail jewelers on a per stone basis for 1 to <2

 carat, fine-quality stones.
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)

Exports:

Australia 50,100 $19 65,000 $18

Belgium 2,480,000 725 3,510,000 891

Canada 82,900 90 82,400 81

Costa Rica 67,700 7 82,200 7

France 189,000 64 192,000 168

Hong Kong 1,620,000 419 1,460,000 529

India 706,000 232 714,000 502

Israel 3,820,000 1,700 4,500,000 2,390

Japan 74,900 43 131,000 46

Mexico 864,000 129 907,000 128

Netherlands 27,600 6 9,790 2

Netherlands Antilles 15,500 51 14,900 43

Singapore 83,300 14 125,000 18

South Africa 32,000 13 48,400 12

Switzerland 142,000 129 203,000 149

Taiwan 21,800 4 34,400 6

Thailand 121,000 34 177,000 49

United Arab Emirates 226,000 61 287,000 107

United Kingdom 88,600 66 146,000 52

Other 220,000 74  225,000 105

Total 10,900,000 3,890 12,900,000 5,310

Reexports:   

Armenia 54,300 5 4,760 (3)

Australia 16,500 6 30,200 9

Belgium 4,340,000 1,070 4,540,000 1,260

Canada 260,000 162 241,000 155

Dominican Republic 107,000 15 48,700 6

France 11,500 1 11,200 2

Guatemala 96,800 10 89,000 9

Hong Kong 3,470,000 771 3,900,000 1,030

India 1,910,000 369 2,080,000 511

Israel 8,770,000 2,310 9,700,000 2,470

Japan 91,700 23 125,000 37

Malaysia 28,100 6 37,000 3

Mexico 31,500 7 33,700 5

Singapore 173,000 37 199,000 26

South Africa 396,000 55 86,400 62

Switzerland 453,000 345 519,000 523

Thailand 243,000 62 205,000 39

United Arab Emirates 513,000 131 671,000 112

United Kingdom 525,000 213 513,000 186

Other 176,000 58 184,000 70

Total 21,700,000 5,660 23,200,000 6,510

Grand total 32,600,000 9,540 36,100,000 11,800

TABLE 6

U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY1

Source: U.S. Census Bureau.

2007

1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.

2006

3Less than ½ unit.
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)

Rough or uncut, natural:3

Angola 42,600 $34 8,850 $43

Australia 1,350 1 228 1

Botswana 172,000 162 207,000 126

Brazil 5,840 5 31,100 5

Canada 45,300 41 45,200 56

Congo (Kinshasa) 45,800 66 37,400 147

Ghana 38,700 1 7,480 1

Guyana 24,500 3 3,890 1

India 12,300 1 228,000 1

Namibia 4,050 2 6,530 1

Russia 443,000 27 551,000 31

South Africa 332,000 384 213,000 360

Other 31,900 74 26,000 75

Total 1,200,000 801 1,370,000 848

Cut but unset, not more than 0.5 carat:

Belgium 526,000 203 494,000 203

Canada 10,500 14 8,350 9

China 62,600 16 68,300 35

Dominican Republic 64,200 6 60,500 5

Hong Kong 390,000 70 132,000 33

India 8,560,000 1,780 7,390,000 1,660

Israel 843,000 426 696,000 380

Mauritius 5,370 11 6,540 13

Mexico 453,000 58 407,000 57

Singapore 979 1 631 1

South Africa 3,350 2 4,350 2

Switzerland 53,800 25 1,750 1

Thailand 102,000 21 105,000 25

United Arab Emirates 131,000 35 122,000 25

Other 65,000 26 39,900 16

Total 11,300,000 2,690 9,540,000 2,460

Cut but unset, more than 0.5 carat:

Belgium 1,120,000 2,600 982,000 2,800

Canada 18,800 66 14,700 51

Hong Kong 65,600 154 31,000 87

India 1,390,000 1,480 1,690,000 2,030

Israel 2,870,000 8,140 2,850,000 9,100

Mexico 9,480 1 39,900 6

Russia 53,600 132 73,200 184

South Africa 78,200 559 84,900 712

Switzerland 11,000 191 12,800 238

Thailand 16,900 24 15,800 19

United Arab Emirates 82,500 111 53,600 78

Other 83,000 298 100 352

Total 5,790,000 13,800 5,840,000 15,700

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.

TABLE 7

U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

20072006
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Emerald:

Argentina -- -- -- --

Belgium 137,000 $1          1,310 $1

Brazil 206,000 8   1,090,000 6

Canada 993 (3)          2,200 1.0

China 5,000 (3)        25,900 1.0

Colombia 1,020,000 86      918,000 120

France 1,020 2          1,020 1

Germany 12,400 2        49,300 2

Hong Kong 439,000 5      161,000 8

India 1,450,000 19   1,210,000 22

Israel 138,000 22      135,000 32

Italy 7,590 3          3,870 2

Namibia -- -- -- --

Switzerland 28,200 19          6,690 8

Thailand 420,000 7      612,000 14

United Kingdom 1,320 1             771 2

Other 37,400 (3) 66 4

Total 3,910,000 175 4,220,000 218

Ruby:

Belgium 1,760 1 6,640        1

China 17,000 (3) 2,930        1

Dominican Republic 15,700 (3) 2,340        (3)

France 2,840 4 2,580        1

Germany 9,590 2 21,100      2

Hong Kong 129,000 6 181,000    3

India 1,930,000 3 2,100,000 6

Israel 4,810 1 7,760        1

Italy 3,280 1 1,010        3

Kenya 2,000 (3) 9,550        1

Sri Lanka 2,120 1 4,300        1

Switzerland 15,000 12 9,710        23

Thailand 1,510,000 53 2,380,000 70

United Arab Emirates 2,220 (3) 157,000    1

Other 24,600 3 66,400      3

Total 3,680,000 87 4,960,000 114

Sapphire:

Australia 2,100 (3) 4,460        2

Austria 3,060 (3) 32,800      1

Belgium 2,860 1 3,910        1

China 35,000 (3) 311,000    1

Dominican Republic 44,300 (3) 3,670        (3)

Germany 119,000 3 65,100      3

Hong Kong 336,000 9 255,000    7

India 1,680,000 5 1,740,000 7

Israel 26,700 2 23,800      3

Italy 2,860 (3) 3,650        1

Singapore 2,840 (3) 3,630        (3)

Sri Lanka 363,000 49 378,000    50

Switzerland 43,200 10 21,800      21

Thailand 4,150,000 75 3,740,000 76

United Arab Emirates 6,130 $1 4,460 $1

2006 2007

See footnotes at end of table.

TABLE 8

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Sapphire—Continued:

United Kingdom 4,220 1 9,310 2

Other 39,500 6 63,500 6

Total 6,860,000 162 6,670,000 177

Other:

Rough, uncut:

Australia NA 5 NA 4

Brazil NA 11 NA 11

Canada NA 4 NA 3

China NA 4 NA 4

Colombia NA 2 NA 3

Czech Republic NA 2 NA 2

Germany NA 1 NA 1

India NA 7 NA 3

Japan NA 1 NA 1

Mexico NA (3) NA (3)

Netherlands NA (3) NA (3)

Pakistan NA 2 NA (3)

South Africa NA (3) NA (3)

Tanzania NA 1 NA 2

United Kingdom NA (3) NA (3)

Other NA 13 NA 5

Total NA 52 NA 39

Cut, set and unset:

Australia NA 13 NA 14

Austria NA 2 NA 4

Brazil NA 18 NA 18

Canada NA 1 NA 1

China NA 71 NA 55

France NA 4 NA 2

Germany NA 44 NA 40

Hong Kong NA 50 NA 48

India NA 86 NA 97

Israel NA 6 NA 5

Italy NA 1 NA 1

South Africa NA 3 NA 7

Sri Lanka NA 11 NA 10

Switzerland NA 13 NA 4

Taiwan NA 2 NA 2

Tanzania NA 6 NA 7

Thailand NA 57 NA 74

United Arab Emirates NA 1 NA 1

United Kingdom NA 2 NA 1

Other NA 14 NA 11

Total NA 405 NA 402

DIAMOND, BY KIND AND COUNTRY1

2006 2007

TABLE 8—Continued

See footnotes at end of table.

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN
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Source: U.S. Census Bureau.

NA Not available.  -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.  
2Customs value.
3Less than ½ unit.

TABLE 8—Continued

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1
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Country 2006 2007

Laboratory-created, cut but unset:

Austria 882 3,420
Brazil 361 353
Canada 124 158
China 14,900 12,800
Cyprus (3) --

Czech Republic 112 107
France 354 272
Germany 12,700 12,800
Hong Kong 1,830 1,530
India 1,000 1,190
Ireland (3) --

Italy 51 35
Japan 75 176
Korea, Republic of 468 368
Netherlands 436 119
South Africa (3) 7
Sri Lanka 2,210 3,260
Switzerland 4,550 989
Taiwan 197 187
Thailand 778 885
United Arab Emirates 60 83
Other 1,170 2,530

Total 42,300 41,300

Imitation:4

Austria 72,600 72,400

Brazil 12 18

China 3,850 3,090

Czech Republic 9,250 8,510

France 118 8

Germany 1,760 1,260

Hong Kong 250 104

India 434 142

Italy 214 262

Japan 269 10

Korea, Republic of 689 439

Philippines (3) --

Russia 7 5

Spain 170 --

Taiwan 66 7

Thailand 49 15

United Kingdom 139 4

Other 135 305

Total 90,100 86,600
-- Zero.

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not    
add to totals shown. 
2Customs value.
3Less than ½ unit.
4Includes pearls.

TABLE 9 

VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1, 2

(Thousand dollars)
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Stones Quantity Value2 Quantity Value2

Diamonds:

Rough or uncut 1,200 801,000 1,370,000 848,000

Cut but unset 17,100 16,400,000 15,400 18,100,000

Emeralds, cut but unset 3,910 175,000 4,220 218,000

Coral and similar materials, unworked 5,600 24,900 6,300 16,800

Rubies and sapphires, cut but unset 10,500 249,000 11,600 291,000

Pearls:

Natural NA 23,600 NA 23,100

Cultured NA 44,300 NA 55,200

Imitation NA 4,100 NA 4,280

Other precious and semiprecious stones:

Rough, uncut 2,270,000 31,400 1,260,000 26,400

Cut, set and unset NA 363,000 NA 361,000

Other NA 9,250 NA 9,510

Laboratory-created:

Cut but unset 194,000 42,300 163,000 41,300

Other NA 11,400 NA 11,400

Imitation gemstone3 NA 90,100 NA 86,600

Total XX 18,300,000 XX 20,100,000

TABLE 10

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

2006 2007

NA Not available.  XX Not applicable.
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Country and type4 2003 2004 2005 2006 2007

Gemstones:

Angolae 5,130 5,490 6,400 r 8,300 r 8,700

Australia 13,981 6,058 8,577 7,305 231

Botswanae 22,800 23,300 23,900 24,000 25,000

Brazile 400 300 5 300 300 300

Canada 10,756 12,618 12,314 r 13,278 r 17,998

Central African Republice 250 263 300 r 340 r 370

Chinae 100 100 100 100 100

Congo (Kinshasa) 5,400 r 5,900 r 7,000 r 5,700 e 5,400

Côte d'Ivoiree 154 5 201 210 r 210 r 210

Ghana 724 725 810 r 780 720

Guinea 500 555 440 r 380 r 815 e

Guyana 413 445 357 e 341 e 350

Liberiae 26 7 7 7 13

Namibia 1,481 2,004 1,902 2,400 e 2,200

Russiae 20,000 23,700 r 23,000 23,400 23,300

Sierra Leonee 233 318 395 360 e 360

South Africae 5,144 5 5,800 6,400 6,100 r 6,100

Tanzaniae 201 5 258 185 230 r 230

Venezuelae 11 5 40 46 45 45

Other6 145 335 r 262 r 223 r 152

Total 87,800 88,400 r 92,900 r 93,800 r 92,600

Industrial:

Angolae 570 610 680 r 880 r 970

Australia 17,087 18,172 25,730 21,915 18,960

Botswanae 7,600 7,800 8,000 8,000 8,000

Brazile 600 600 600 600 600

Central African Republice 83 88 80 r 85 r 47

Chinae 955 960 960 965 970

Congo (Kinshasa) 21,600 23,600 r 28,200 r 22,800 r 21,800

Côte d'Ivoiree 76 5 99 90 r 90 r 90

Ghanae 180 180 200 r 190 180

Guinea 167 185 100 r 95 r 200 e

Liberiae 14 4 4 4 9

Russiae 13,000 15,200 r 15,000 15,000 15,000

Sierra Leone 274 e 374 e 274 252 240

South Africae 7,540 5 8,500 9,400 9,100 r 9,100

Tanzaniae 36 46 35 42 r 40

Venezuelae 24 5 60 69 70 70

Other7 112 r 191 r 990 r 163 r 463

Total 69,900 76,700 90,400 r 80,300 r 76,700

Grand total 158,000 165,000 r 183,000 r 174,000 r 169,000

TABLE 11

NATURAL DIAMOND: WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

eEstimated.  rRevised.

6Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Togo (unspecified), and Zimbabwe.
7Includes Congo (Brazzaville), India, Indonesia, and Zimbabwe.

1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through May 22, 2008.
3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic 
diamond, respectively, but information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.
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GEMSTONES
By Donald W. Olson

Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 
prepared by Glenn J. Wallace, international data coordinator.

In 2008, the estimated value of natural gemstones produced 
in the United States was more than $11.5 million, and the 
estimated value of U.S. laboratory-created gemstone production 
was more than $51.4 million. The total estimated value of U.S. 
gemstone production was almost $62.9 million. The value of 
U.S. gemstone imports was $20.9 billion, and the value of 
combined U.S. gemstone exports and reexports was estimated to 
be $15.3 billion.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrifi ed 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. Of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. Silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). Trade data 
in this report are from the U.S. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.S. Geological Survey (USGS) 
Minerals Yearbook, volume I, Metals and Minerals chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the fi rst 
stones known to have been used for making jewelry. These 
stones served as symbols of wealth and power. Today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Legislation and Government Programs

Congress has authorized the sale of all diamond in the 
National Defense Stockpile (NDS), which is managed by the 
Defense National Stockpile Center (DNSC), Defense Logistics 
Agency. Many of the industrial diamond stones in the NDS were 
determined to be lower gemstone quality diamonds during an 
evaluation of the stockpiled diamonds that was conducted in 
the mid-1990s. The entire remaining inventory of the stockpiled 
diamond stones was authorized for sale in the NDS’s fi scal 
year 2008 annual plan. This was accomplished in one sale that 
was held in July in which 473,000 carats of diamond were sold 
for $8.22 million (Lough, 2008). At yearend 2008, the DNSC 

reported no remaining inventory of industrial diamond stone in 
the NDS.

Most U.S. producers of laboratory-created or synthetic 
gemstones prefer calling their gems “cultured” rather than 
laboratory-created, referring to the fact that the gems are 
grown much like a cultured pearl is grown. The Jewelers 
Vigilance Committee along with 10 other jewelry industry trade 
associations fi led a petition with the Federal Trade Commission 
(FTC) in December 2006, requesting the Guides for the 
Jewelry, Precious Metals, and Pewter Industries be amended 
to prohibit the use of the term “cultured” to describe these 
laboratory-created gemstones. It was the position of the trade 
associations that the term was deceptive, misleading, and unfair. 
However, the FTC denied the petition by unanimous vote in July 
2008 (Federal Trade Commission, 2008).

In December 2007, both houses of the U.S. Congress passed 
the Burma Jade Act of 2008, and it was signed into law by 
the President on July 29, 2008. The Act became Public Law 
110–286 (122 Stat. 2632), which imposes sanctions to prohibit 
the U.S. importation of gemstones (specifi cally rubies and 
jadeite) and hardwoods from Burma (Myanmar). This Act was 
to promote a coordinated international effort to restore civilian 
democratic rule to Burma. The Act did not prevent the export 
of Burmese gems from the United States nor did it prevent 
U.S. sales of Burmese gems already in the United States (JCK 
Online, 2008; U.S. Congress, 2008).

Production

U.S. gemstone production data were based on a survey of 
more than 230 domestic gemstone producers conducted by the 
USGS. The survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the USGS survey did not represent all gemstone 
activity in the United States, which includes thousands of 
professional and amateur collectors. Consequently, the USGS 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 
dealers and collectors, and information gathered at gem and 
mineral shows.

Commercial mining of gemstones has never been extensive 
in the United States. More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United States, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

The commercial gemstone industry in the United 
States consists of individuals and companies that mine 
gemstones or harvest shell and pearl, fi rms that manufacture 
laboratory-created gemstones, and individuals and companies 
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that cut and polish natural and laboratory-created gemstones. 
The domestic gemstone industry is focused on the production 
of colored gemstones and on the cutting and polishing of 
large diamond stones. Industry employment is estimated to 
range from 1,000 to 1,500 workers (U.S. International Trade 
Commission, 1997, p. 1).

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 
independently. The small producers probably have an average 
of less than three employees, including those who only work 
part time. The number of gemstone mines operating from 
year to year fl uctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it diffi cult to obtain fi nancing for developing and sustaining 
economically viable operations (U.S. International Trade 
Commission, 1997, p. 23).

The total value of natural gemstones produced in the United 
States during 2008 was estimated to be about $11.5 million 
(table 3). This production value was a 4% decrease from that of 
2007, owing to a 32% decrease in shell production.

Natural gemstone materials indigenous to the United States 
are collected, produced, and/or marketed in every State. 
During 2008, all 50 States produced at least $1,300 worth of 
gemstone materials. Nine States accounted for 80% of the total 
value, as reported by survey respondents. These States were, 
in descending order of production value, Tennessee, Arizona, 
Oregon, Utah, California, North Carolina, Arkansas, Idaho, 
and Colorado. Some States were known for the production of 
a single gemstone material—Tennessee for freshwater pearls, 
for example. Other States produced a variety of gemstones; for 
example, Arizona’s gemstone deposits included agate, amethyst, 
azurite, chrysocolla, garnet, jade, jasper, malachite, obsidian, 
onyx, opal, peridot, petrifi ed wood, smithsonite, and turquoise. 
There is also a wide variety of gemstones found and produced in 
California, Idaho, Montana, and North Carolina. 

In 2008, the United States had only one active operation in a 
known diamond-bearing area in Crater of Diamonds State Park 
near Murfreesboro in Pike County, AR. The State of Arkansas 
maintains a dig-for-fee operation for tourists and rockhounds 
at the park; Crater of Diamonds is the only diamond mine in 
the world that is open to the public. The diamonds occur in a 
lamproite breccia tuff associated with a volcanic pipe and in 
the soil developed from the lamproite breccia tuff. In 2008, 
946 diamond stones with an average weight of 0.204 carats 
were recovered at the Crater of Diamonds State Park. Of the 
946 diamond stones recovered, 27 weighed more than 1 carat. 
Since the diamond-bearing pipe and the adjoining area became 
a State park in 1972, 27,827 diamond stones with a total carat 
weight of 5,517.25 have been recovered (Waymon Cox, park 
interpreter, Crater of Diamonds State Park, written commun., 
January 22, 2009). Exploration has demonstrated that there is 
about 78.5 million metric tons (Mt) of diamond-bearing rock in 
this diamond deposit (Howard, 1999, p. 62). An Arkansas law 
enacted early in 1999 prohibits commercial diamond mining in 
the park (Diamond Registry Bulletin, 1999).

There have been no commercially operated diamond mines 
in the United States since 2002. Diamond was produced 
at the Kelsey Lake diamond mine, located close to the 

Colorado-Wyoming State line near Fort Collins, CO, for several 
years until April 2002. The Kelsey Lake property has now been 
fully reclaimed.

Canadian diamond mining industry success stimulated some 
interest in exploration for diamond deposits in areas of the 
United States with similar geologic settings and terrain. The 
States where these areas are located are Alaska, Colorado, 
Minnesota, Montana, and Wyoming (Associated Press, 2002, 
2004; Diamond Registry Bulletin, 2005a). Although exploration 
and fi eld studies have found a number of large diamond 
deposits, thus far none have attracted long-term investors and 
have been able to open a commercially feasible mine.

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants are produced in the 
United States. Laboratory-created or synthetic gemstones 
have the same chemical, optical, and physical properties as 
the natural gemstones. Simulants have an appearance similar 
to that of a natural gemstone material, but they have different 
chemical, optical, and physical properties. Laboratory-created 
gemstones that have been produced in the United States 
include alexandrite, diamond, emerald, garnet, moissanite, 
ruby, sapphire, spinel, turquoise, and zirconia. However, during 
2008, only cubic zirconia, diamond, moissanite, and turquoise 
were produced commercially. Simulants of coral, lapis lazuli, 
malachite, and turquoise also are manufactured in the United 
States. In addition, certain colors of laboratory-created sapphire 
and spinel, used to represent other gemstones, are classifi ed as 
simulants.

Laboratory-created gemstone production in the United States 
was valued at more than $51.4 million during 2008, which 
was a 30% decrease compared with that of 2007. This was 
owing to a very large decrease in laboratory-created moissanite 
production. The value of U.S. simulant gemstone output was 
estimated to be more than $100 million. Five companies in fi ve 
States, representing virtually the entire U.S. laboratory-created 
gemstone industry, reported production to the USGS. The States 
with reported laboratory-created gemstone production were, in 
descending order of production value, North Carolina, Florida, 
New York, Massachusetts, and Arizona.

Since the 1950s, when scientists manufactured the fi rst 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHT) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 
that thousands of small plants throughout China were using 
the HPHT method and producing laboratory-created diamonds 
suitable for cutting as gemstones. Gem-quality diamonds of one 
carat or more are harder to manufacture because at that size it 
is diffi cult to consistently produce diamonds of high quality, 
even in the controlled environment of a lab using the HPHT 
method. But after 50 years of development, that situation is 
changing, and several laboratory-created diamond companies 
are producing high-quality diamonds that equal those produced 
from mines (Park, 2007).

Gemesis Corp. in Sarasota, FL, consistently produced 
gem-quality laboratory-created diamond and reported a ninth 
year of production in 2008. The laboratory-created diamonds are 
produced using equipment, expertise, and technology developed 
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by a team of scientists from Russia and the University of 
Florida. The weight of the laboratory-created diamond 
stones ranges from 1½ to 2 carats, and most of the stones are 
yellow, brownish yellow, colorless, and green. Gemesis uses 
diamond-growing machines, each machine capable of growing 
3-carat rough diamonds by generating HPHT conditions that 
recreate the conditions in the Earth’s mantle where natural 
diamonds form (Davis, 2003). Gemesis could be producing as 
much as 30,000 to 40,000 stones each year, and annual revenues 
may reach $70 million to $80 million. Gemesis diamonds 
are available for retail purchase in jewelry stores and on the 
Internet, and the prices of the Gemesis laboratory-created 
diamonds are 30% to 50% less than those of comparable natural 
diamond but above the prices of simulated diamond (Gemesis 
Corp., 2010). 

Apollo Diamond, Inc. near Boston, MA, developed and 
patented a method for growing extremely pure, gem-quality 
diamond with fl awless crystal structure by chemical vapor 
deposition (CVD). The CVD technique transforms carbon 
into plasma, which is then precipitated onto a substrate as 
diamond. CVD has been used for more than a decade to 
cover large surfaces with microscopic diamond crystals, but 
until this process, no one had discovered the temperature, gas 
composition, and pressure combination that resulted in the 
growth of a single diamond crystal. CVD diamond precipitates 
as nearly 100% pure, almost fl awless diamond and therefore 
may not be distinguishable from natural diamond by some tests 
(Davis, 2003). In 2007, Apollo Diamond produced laboratory-
created stones that ranged from 1 to 2 carats and expected to 
expand to larger stones in the future. Growth of CVD diamonds 
is limited only by the size of the seed placed in the diamond 
growing chamber. Late in 2006, Apollo started selling jewelry 
directly to consumers through a jeweler in Boston. In 2008, 
the company increased its production of large stones and was 
selling online through an Apollo Diamond Web store. Apollo 
diamonds sell at costs that average 15% less than those of 
comparable natural diamonds (Apollo Diamond, Inc., 2008). 
Besides when used as gemstones, CVD diamond is most highly 
valued as a material for high-tech uses. CVD diamond could 
be used to make extremely powerful lasers; to create cellular 
telephones that fi t into a watch and storage devices for MP3 
players that could store 10,000 movies, not just 10,000 songs; to 
create frictionless medical replacement joints; to create windows 
on spacecraft; to create surgical diamond blades and scalpels; 
to create tweeters for audio equipment; or as coatings for cars 
that would not scratch or wear out. The greatest potential use for 
CVD diamond is in computers and other electronic devices that 
utilize processors ( Maney, 2005; Park, 2007).

Both Apollo and Gemesis prefer to call their diamonds 
“cultured” rather than laboratory-created, referring to the fact 
that the diamonds are grown much like a cultured pearl is 
grown. 

The Carnegie Institution of Washington Geophysical 
Laboratory and the University of Alabama jointly developed 
and patented the CVD process and apparatus to produce 
½-inch-thick 10-carat single diamond crystals at very rapid 
growth rates (100 micrometers per hour). This faster CVD 
method uses microwave plasma technology and allows multiple 

crystals to be grown simultaneously. This size is about fi ve times 
that of commercially available laboratory-created diamonds 
produced by HPHT methods and other CVD techniques. A 
researcher at the Carnegie Institution stated, “High-quality 
crystals over 3 carats are very diffi cult to produce using the 
conventional approach. Several groups have begun to grow 
diamond single crystals by CVD, but large, colorless, and 
fl awless ones remain a challenge. Our fabrication of 10-carat, 
half-inch CVD diamonds is a major breakthrough” (Willis, 
2004; Carnegie Institution of Washington, 2005; Science Blog, 
2005). Apollo and the Carnegie Institution have noted that 
diamonds produced by the CVD method are harder than natural 
diamonds and diamonds produced by HPHT methods.

In 2008, Charles & Colvard, Ltd. in North Carolina entered 
its 11th year of producing and marketing moissanite, a 
gem-quality laboratory-created silicon carbide. Moissanite is 
also an excellent diamond simulant, but it is being marketed for 
its own gem qualities. Moissanite exhibits a higher refractive 
index (brilliance) and higher luster than diamond. Its hardness is 
between those of corundum (ruby and sapphire) and diamond, 
which gives it durability (Charles & Colvard, Ltd., 2007).

U.S. shell production decreased by 32% in 2008 compared 
with that of 2007. U.S. mussel shells are used as a source of 
mother-of-pearl and as seed material for culturing pearls. Pearl 
producers in Japan have begun using manmade seed materials 
or seed materials from China and other sources in addition to 
the stockpiled material. There also has been an increase in the 
popularity of darker and colored pearls and freshwater pearls 
that do not use U.S. seed material. In some regions of the United 
States, shell from mussels was being used more as a gemstone 
based on its own merit rather than as seed material for pearls. 
This shell material was being processed into mother-of-pearl 
and used in beads, jewelry, and watch faces.

Consumption

Although the United States accounted for little of the 
total global gemstone production, it was the world’s leading 
gemstone market. It was estimated that U.S. gemstone markets 
accounted for more than 35% of world gemstone demand in 
2008. The U.S. market for unset gem-quality diamond during 
the year was estimated to be about $19.7 billion, an increase of 
4% compared with that of the previous year. Domestic markets 
for natural, unset nondiamond gemstones totaled approximately 
$1.12 billion in 2008, which was an 8% decrease from that of 
2007.

In the United States, about two-thirds of domestic consumers 
designate diamond as their favorite gemstone when surveyed 
(Wade, 2006). The popularity of colored gemstones, colored 
laboratory-created gemstones, and “fancy” colored diamonds 
remained high in 2008, but the values of the domestic markets 
for almost all types of colored natural, unset nondiamond 
gemstones decreased from 2007 values (table 10) owing 
to the impact of the recession on luxury spending. Colored 
stone popularity also was evidenced by their share of overall 
gemstone sales remaining constant in 2008 (Yonick, 2008). 
The largest demand for colored stones was in the American and 
Asian colored diamond markets with strong sales of champagne, 
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cognac, grey, black, pink, orange, and yellow stones (Diamond 
Registry Bulletin, 2007).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing, in particular, is complex; 
values can vary signifi cantly depending on time, place, and the 
subjective valuations of buyers and sellers. There are more than 
14,000 categories used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values used to assess polished diamond (Pearson, 1998).

Colored gemstone prices are generally infl uenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. Values and prices of gemstones produced and/or sold 
in the United States are listed in tables 3 through 5. In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies remain a signifi cant force 
affecting the price of gem-quality diamond worldwide because 
they mine a signifi cant portion of the world’s gem-quality 
diamond produced each year, and they also purchase diamonds 
from Russia. In 2008, De Beers companies produced 48.1 
million carats, down from 2007 production of 51.1 million 
carats. De Beers companies also sorted and valuated a large 
portion (by value) of the world’s annual supply of rough 
diamond through De Beers’ subsidiary Diamond Trading Co. 
(DTC), which had marketing agreements with other producers. 
In 2008, DTC had diamond sales of $5.93 billion, which was 
a slight increase from diamond sales of $5.92 billion in 2007 
(De Beers Group, 2008, p. 27; 2009, p. 17).  There were about 
200,000 diamond jewelry retail outlets worldwide. From these 
retail outlets, about 45% of diamond jewelry was sold in the 
United States, 33% in Asia, and 11% in Europe. There were an 
estimated 32,000 retail outlets specializing in fi ne jewelry in the 
United States. Of these jewelry-only retailers, 79% are small, 
independent businesses that are highly competitive in their local 
markets. The remaining 21% are major national and regional 
chains and online retailers. The estimated U.S. retail jewelry 
sales were $60 billion in 2008, down slightly from the prior 
year’s sales (IDEX Magazine, 2009). The market shares by type 
of outlet, in descending order of value, were local independents, 
21%; national and regional chains, 15%; department stores, 
13%; television shopping networks, 11%; Internet auction sites, 
11%; discount chains, 8%; Internet jewelry sites, 6%; and others 
(catalogs, boutiques, and other outlets), 15% (Profi le America, 
Inc., 2008).

Foreign Trade

During 2008, total U.S. gemstone trade with all countries 
and territories was valued at about $36.2 billion, which was 
an increase of 11% from that of 2007. Diamond accounted 
for about 97% of the 2008 gemstone trade total. In 2008, U.S. 
exports and reexports of diamond were shipped to 76 countries 
and territories, and imports of all gemstones were received from 
95 countries and territories (tables 6–10). In 2008, U.S. import 

quantities in cut diamond decreased by 16%, compared with 
those of 2007. U.S. imports in rough and unworked diamond 
decreased by 47%, owing to decreases of 45% or more in the 
quantities imported from Botswana, Brazil, Canada, Ghana, 
India, Russia, and South Africa (table 7). The United States 
remained the world’s leading diamond importer and was a 
signifi cant international diamond transit center as well as the 
world’s leading gem-quality diamond market. In 2008, U.S. 
export quantities of gem-grade diamond decreased by 29% 
compared with those of 2007. The large volume of reexports 
shipped to other centers revealed the signifi cance that the United 
States had in the world’s diamond supply network (table 6). 

Imports of laboratory-created gemstone decreased by 17% 
for the United States in 2008 compared with trade in 2007. 
Laboratory-created gemstone imports from Austria, Brazil, 
China, Germany, Hong Kong, India, Sri Lanka, Switzerland, 
and Thailand, with more than $500,000 in imports each, made 
up about 90% (by value) of the total domestic imports of 
laboratory-created gemstones during the year (table 9). Prices 
of certain imported laboratory-created gemstones, such as 
amethyst, were very competitive. The marketing of imported 
laboratory-created gemstones and enhanced gemstones as 
natural gemstones and the mixing of laboratory-created 
materials with natural stones in imported parcels continued to be 
problems for some domestic producers in 2008. There also were 
continuing problems with some simulants being marketed as 
laboratory-created gemstones during the year.

World Review

The gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and colored gemstone 
production and sales. Most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand, a 
function performed by De Beers through DTC. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
infl uenced by consumer demand and supply availability.

In 2008, world natural diamond production totaled about 
159 million carats—87.0 million carats gem quality and 71.8 
million carats industrial grade (table 11). Most production 
was concentrated in a few regions—Africa [Angola, 
Botswana, Congo (Kinshasa), Namibia, and South Africa], 
Asia (northeastern Siberia and Yakutia in Russia), Australia, 
North America (Northwest Territories in Canada), and South 
America (Brazil and Venezuela). In 2008, Russia led the world 
in total natural diamond output quantity (combined gemstone 
and industrial) with 23% of the world estimated production. 
Botswana was the world’s leading gemstone diamond producer, 
followed by Russia, Canada, Angola, Congo (Kinshasa), South 
Africa, Guinea, and Namibia in descending order of quantity. 
These eight countries produced 97% (by quantity) of the world’s 
gemstone diamond output in 2008.

In 2002, the international rough-diamond certifi cation 
system, the Kimberley Process Certifi cation Scheme (KPCS), 
was agreed upon by United Nations (UN) member nations, the 
diamond industry, and involved nongovernmental organizations. 
The KPCS includes the following key elements: the use of 



GEMSTONES—2008 [ADVANCE RELEASE] 29.5

forgery-resistant certifi cates and tamper-proof containers for 
shipments of rough diamonds; internal controls and procedures 
that provide credible assurance that confl ict diamonds do not 
enter the legitimate diamond market; a certifi cation process 
for all exports of rough diamonds; the gathering, organizing, 
and sharing of import and export data on rough diamonds with 
other participants of relevant production; credible monitoring 
and oversight of the international certifi cation scheme for 
rough diamonds; effective enforcement of the provisions of 
the certifi cation scheme through dissuasive and proportional 
penalties for violations; self regulation by the diamond industry 
that fulfi lls minimum requirements; and sharing information 
with all other participants on relevant rules, procedures, and 
legislation as well as examples of national certifi cates used to 
accompany shipments of rough diamonds (Weldon, 2001). In 
2008, India assumed the chair of KPCS for the period from 
January 1 through December 31, 2008. India was one of the 
founding members of the KPCS and was the sixth in succession 
to hold the chair after South Africa, Canada, Russia, Botswana, 
and the European Commission (Kimberley Process, 2008). The 
list of participating countries expanded to include 50 nations 
plus the rough diamond-trading entity of Taipei. Out of these 
50 countries, Cote d’ Ivoire was under UN sanctions and was 
not trading in rough diamonds, and Venezula had voluntarily 
suspended exports and imports of rough diamonds until further 
notice. The KPCS was implemented to solve the problem 
of confl ict diamonds. The participating nations in the KPCS 
account for approximately 98% of the global production and 
trade of rough diamonds (Diamond Registry Bulletin, 2005b; 
Kimberley Process, 2009). 

Globally, the value of production of natural gemstones other 
than diamond was estimated to be about $2 billion in 2008. 
Most nondiamond gemstone mines are small, low-cost, and 
widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 
the South Pacifi c and in other equatorial waters; Australia, 
China, French Polynesia, and Japan are key producers.

Worldwide in 2008, 18 diamond projects containing at least 
1 million carats in resources were explored and developed. 
However, because of global economic turmoil in late 2008 and 
into 2009, almost all of these were undergoing review as the 
mining companies attempted to conserve funds and survive until 
the market improved (Metals Economics Group, 2009). 

Botswana.—The Lerala Mine owned by DiamonEx Ltd. 
started mine production in October. The mine was expected 
to produce 330,000 carats per year. In early November, the 
company held its fi rst sale of 10,600 carats. However, in 
January 2009, DiamonEx placed the Lerala Mine on care-and-

maintenance status owing to diffi cult market conditions (Metals 
Economics Group, 2009). 

Brazil.—The Duas Barras Mine, a placer mine located in 
Minas Gerais and wholly owned by Vaaldiam Resources Ltd., 
had reached commercial production level in September 2007 
and completed its fi rst diamond sale in January 2008. In 2008, 
Vaaldiam’s production increased to 50,000 carats per year from 
25,000 carats per year (Metals Economics Group, 2008). 

Canada.—Canadian diamond production was 14.8 million 
carats during 2008, a decrease of about 14% compared with that 
of the previous year. Diamond exploration continued in Canada, 
with several commercial diamond projects and additional 
discoveries in Alberta, British Columbia, the Northwest 
Territories, Nunavut, Ontario, and Quebec. In 2008, Canadian 
production accounted for 9.3% of the world’s combined natural 
gemstone and industrial diamonds.

The Ekati Diamond Mine, Canada’s fi rst operating 
commercial diamond mine, completed its 10th full year of 
production in 2008. Ekati produced 3.6 million carats of 
diamond from 4.43 million metric tons (Mt) of ore. BHP 
Billiton Ltd. has an 80% controlling ownership in Ekati, which 
is in the Northwest Territories. Ekati has estimated remaining 
reserves of 44.1 Mt of ore in kimberlite pipes that contain 23.3 
million carats of diamond. BHP Billiton projected the remaining 
mine life to be 14 years (BHP Billiton Ltd., 2009, p. 10; Perron, 
2009, p. 17.1).

The Diavik Diamond Mine, Canada’s second diamond mine, 
also located in the Northwest Territories, completed its sixth 
full year of production. In 2008, Diavik produced 9.2 million 
carats of diamond, a decrease of 23% from the previous year’s 
production. At yearend 2008, Diavik Diamond Mine Inc. 
estimated the mine’s remaining proven and probable reserves to 
be 20 Mt of ore in kimberlite pipes containing 62 million carats 
of diamond and projected the total mine life to be 16 to 22 years 
(Diavik Diamond Mine Dialogue, 2007; Perron, 2009, p. 17.2). 
The mine is an unincorporated joint venture between Diavik 
Diamond (60%) and Harry Winston Diamond Mines Ltd. (40%). 
In response to the downturn in the economy in the last quarter of 
2008, Diavik announced that the mine would cease production 
between July 14 and August 24, 2009, and be placed on a care- 
and-maintenance schedule (Perron, 2009, p. 17.2). 

Canada’s third diamond mine, the Jericho Diamond Mine, is 
located in Nunavut and is a wholly owned by Tahera Diamond 
Corp. Tahera estimated Jericho’s reserves to be 2.6 Mt of ore 
and 3.11 million carats of diamond (Tahera Diamond Corp., 
2007). The mine experienced startup problems related to ore 
mining and processing, and suffered fi nancial problems owing 
to the cost of transporting supplies to the mine site, higher than 
anticipated operational costs, higher than expected oil prices, 
and appreciation of the Canadian dollar versus the American 
dollar. All these problems combined to force the company to 
enter into protection under Canada’s Companies’ Creditors 
Arrangement Act on January 16, 2008, and the mine suspended 
production on February 6. At yearend, the company was still 
trying to reach an agreement with its creditors. As a result, the 
mine’s 2008 production was only 118,000 carats (Perron, 2009, 
p. 17.3).
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The Snap Lake Mine, which is wholly owned by De Beers 
Canada Inc., is located in the Northwest Territories. The Snap 
Lake deposit is a tabular-shaped kimberlite dyke rather than the 
typical kimberlite pipe. The dyke is 2.7 meters thick and dips 
at a 15 degree angle. It is being mined using a modifi ed room-
and-pillar underground mining method. The mine started mining 
operations in October 2007, reached commercial production 
levels in the fi rst quarter of 2008, and offi cially opened on June 
25. The mine was expected to produce 1.4 million carats per 
year, and the mine life was expected to be about 20 years. De 
Beers announced plans to suspend production for 6 weeks in 
July and August 2009 to align production with market demand 
(Perron, 2009, p. 17.3).

The Victor Mine, which also is wholly owned by De Beers 
Canada, is in northern Ontario on the James Bay coast. The 
Victor kimberlite consists of two pipes with surface area of 15 
hectares (37.1 acres). The mine initiated mining operations at 
the end of December 2007 and was offi cially opened on July 
26, 2008. In 2008, the mine produced 730,000 carats valued 
at $307 million. The mine has 27.4 Mt of ore with average ore 
grade of 0.23 carat per metric ton estimated minable reserves. 
The open pit mine was expected to produce 600,000 carats per 
year, and the mine life was expected to be about 12 years. De 
Beers announced that the mine would suspend production for 6 
weeks in July and August 2009 to align production with market 
demand (Perron, 2009, p. 17.3).

South Africa.—The Savanna Mine, a placer mine located in 
North-West, started production during the last quarter of 2008. 
The mine was expected to reach a production level of 18,000 
carats per year. The mine is owned by Bonaparte Diamond 
Mines Ltd. (Metals Economics Group, 2009). 

The Voorspoed Mine, located near Kroonstad, offi cially 
opened in November. The mine is 74% owned by De Beers 
Consolidated and 26% by Ponahalo Capital Ltd. and was 
expected to produce 800,000 carats per year for 12 to 16 years 
(Metals Economics Group, 2009). 

Outlook

Historically, diamond gemstones have proven to hold their 
value despite wars or economic depressions (Schumann, 1998, 
p. 8), but this did not hold true for the worldwide economic 
downturn in 2008. Gemstone production, trade, market trends, 
and consumption demonstrated signifi cant decreases during 
2008, mostly concentrated in the last third of the year. There 
were no indications that this was likely to change during 2009. 
In 2008, total online sales rose by 7% compared with those of 
2007. However, online retail jewelry sales decreased by 12% 
from levels of the previous year, making jewelry one of the 
poorer performing categories (JCK Online, 2009). These trends 
in U.S. gemstone markets were a refl ection of the impact of the 
global recession on luxury spending. 

Once the economy improves, Internet sales of diamonds, 
gemstones, and jewelry were expected to continue to grow and 
increase in popularity, as were other forms of e-commerce that 
emerge to serve the diamond and gemstone industry. This is 
likely to take place as the gemstone industry and its customers 
become more comfortable with and learn the applications of 
new e-commerce tools (Profi le America, Inc., 2008). 

Independent producers, such as Ekati and Diavik in Canada, 
will likely continue to bring a greater measure of competition to 
global markets. More competition presumably will bring more 
supplies and lower prices. Further consolidation of diamond 
producers and larger amounts of rough diamond being sold 
outside DTC is expected to continue as the diamond industry 
adjusts to De Beers’ reduced infl uence on the industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones are likely to enter the marketplace and necessitate 
more transparent trade industry standards to maintain customer 
confi dence.
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Gemstone Production method Company/producer Date of first production
Alexandrite Flux Creative Crystals Inc. 1970s.

Do. Melt pulling J.O. Crystal Co., Inc. 1990s.
Do. do. Kyocera Corp. 1980s.
Do. Zone melt Seiko Corp. Do.

Cubic zirconia Skull melt Various producers 1970s.
Emerald Flux Chatham Created Gems 1930s.

Do. do. Gilson 1960s.
Do. do. Kyocera Corp. 1970s.
Do. do. Lennix 1980s.
Do. do. Russia Do.
Do. do. Seiko Corp. Do.
Do. Hydrothermal Biron Corp. Do.
Do. do. Lechleitner 1960s.
Do. do. Regency 1980s.
Do. do. Russia Do.

Ruby Flux Chatham Created Gems 1950s.
Do. do. Douras 1990s.
Do. do. J.O. Crystal Co., Inc. 1980s.
Do. do. Kashan Created Ruby 1960s.
Do. Melt pulling Kyocera Corp. 1970s.
Do. Verneuil Various producers 1900s.
Do. Zone melt Seiko Corp. 1980s.

Sapphire Flux Chatham Created Gems 1970s.
Do. Melt pulling Kyocera Corp. 1980s.
Do. Verneuil Various producers 1900s.
Do. Zone melt Seiko Corp. 1980s.

Star ruby Melt pulling Kyocera Corp. Do.
Do. do. Nakazumi Earth Crystals Co. Do.
Do. Verneuil Linde Air Products Co. 1940s.

Star sapphire do. do. Do.
Do., do., Ditto.

TABLE 2 
LABORATORY-CREATED GEMSTONE PRODUCTION METHODS
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Gem materials 2007 2008
Beryl 18 18
Coral, all types 150 150
Diamond (2) (2)

Garnet 67 130
Gem feldspar 1,330 916
Geode/nodules 53 91
Opal 328 357
Quartz:

Macrocrystalline3 215 334
Cryptocrystalline4 300 344

Sapphire/ruby 283 556
Shell 3,370 2,290
Topaz (2) (2)

Tourmaline 59 112
Turquoise 475 508
Other 5,260 5,670

Total 11,900 11,500
1Data are rounded to no more than three significant digits; may not add

3Macrocrystalline quartz (crystals recognizable with the naked eye) includes
 amethyst, aventurine, blue quartz, citrine, hawk’s eye, pasiolite, prase,
 quartz cat’s eye, rock crystal, rose quartz, smoky quartz, and tiger’s eye.
4Cryptocrystalline quartz (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,
jasper, moss agate, onyx, and sard.

TABLE 3 
VALUE OF U.S. NATURAL GEMSTONE PRODUCTION, BY TYPE1

(Thousand dollars)

 to totals shown.
2Included with “Other.” 
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Carat Description, Clarity2 Representative prices
weight color1 (GIA terms) January3 June4 December5

0.25 G VS1 $1,495 $1,495 $1,495
Do. G VS2 1,350 1,350 1,350
Do. G SI1 1,200 1,200 1,200
Do. H VS1 1,400 1,400 1,400
Do. H VS2 1,300 1,300 1,300
Do. H SI1 1,070 1,070 1,070

0.50 G VS1 3,200 3,200 3,200
Do. G VS2 2,800 2,800 2,800
Do. G SI1 2,400 2,400 2,400
Do. H VS1 2,800 2,800 2,800
Do. H VS2 2,400 2,400 2,400
Do. H SI1 2,200 2,200 2,200

1.00 G VS1 6,500 6,500 6,500
Do. G VS2 6,100 6,100 6,100
Do. G SI1 5,000 5,000 5,000
Do. H VS1 5,500 5,500 5,500
Do. H VS2 5,300 5,300 5,300
Do. H SI1 4,600 4,600 4,600

2.00 G VS1 12,300 12,300 12,300
Do. G VS2 10,900 10,900 10,900
Do. G SI1 9,400 9,400 9,400
Do. H VS1 10,200 10,200 10,200
Do. H VS2 9,400 9,400 9,400
Do. H SI1 7,900 7,900 7,900

3Source: Jewelers’ Circular Keystone, v. 179, no. 2, February 2008, p. 120.
4Source: Jewelers’ Circular Keystone, v. 179, no. 7, July 2008, p. 64.

TABLE 4 
PRICES PER CARAT OF U.S. CUT ROUND DIAMONDS, BY SIZE AND QUALITY IN 2008

5Source: Jewelers’ Circular Keystone, v. 180, no. 1, January 2009, p. 52.

Do.Ditto.
1Gemological Institute of America (GIA) color grades:  D-colorless; E-rare white; G, H, I-traces of color.
2Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very
slightly included, but not visible; SI1—slightly included.
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Gemstone January1 December2

Amethyst $10–22 $10–22
Blue sapphire 770–1,500 825–1,650
Blue topaz 5–10 5–10
Emerald 2,400–4,000 2,400–4,000
Green tourmaline 45–60 50–70
Cultured saltwater pearl3 5 5
Pink tourmaline 60–125 60–135
Rhodolite garnet 20–35 20–35
Ruby 1,850–2,200 1,850–2,200
Tanzanite 300–450 300–475

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2008

Price range per carat

1Source: The Guide, spring/summer 2008, p. 22, 37, 51, 65, 74, 85, 96,
98, 104, and 119. These figures are approximate current wholesale
purchase prices paid by retail jewelers on a per stone basis for 1-to-less than
carat, fine-quality stones.

3Prices are per 4.5 to 5-millimeter pearl.

2Source: The Guide, fall/winter 2008–09, p. 22, 37, 51, 65, 74, 85, 96,
98, 104, and 119. These figures are approximate current wholesale
purchase prices paid by retail jewelers on a per stone basis for 1-to-less than
carat, fine-quality stones.
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
Exports:

Australia 65,000 $18 103,000 $18
Belgium 3,510,000 891 1,600,000 685
Canada 82,400 81 79,700 116
Costa Rica 82,200 7 55,200 6
France 192,000 168 136,000 136
Hong Kong 1,460,000 529 1,340,000 814
India 714,000 502 1,480,000 1,220
Israel 4,500,000 2,390 2,650,000 2,130
Japan 131,000 46 54,800 12
Mexico 907,000 128 678,000 110
Netherlands 9,790 2 19,000 3
Netherlands Antilles 14,900 43 16,200 35
Singapore 125,000 18 98,500 19
South Africa 48,400 12 31,400 4
Switzerland 203,000 149 99,400 270
Taiwan 34,400 6 15,000 12
Thailand 177,000 49 226,000 54
United Arab Emirates 287,000 107 165,000 115
United Kingdom 146,000 52 121,000 84
Other 225,000 105 248,000 103

Total 12,900,000 5,310 9,210,000 5,940
Reexports:

Armenia 4,760 (3) 13,400 (3)

Australia 30,200 9 33,800 14
Belgium 4,540,000 1,260 5,790,000 1,890
Canada 241,000 155 230,000 195
Dominican Republic 48,700 6 61,400 12
France 11,200 2 30,500 23
Guatemala 89,000 9 104,000 14
Hong Kong 3,900,000 1,030 2,680,000 1,350
India 2,080,000 511 2,250,000 482
Israel 9,700,000 2,470 10,200,000 3,400
Japan 125,000 37 178,000 39
Malaysia 37,000 3 20,100 3
Mexico 33,700 5 4,590 2
Singapore 199,000 26 190,000 22
South Africa 86,400 62 65,700 108
Switzerland 519,000 523 530,000 551
Thailand 205,000 39 152,000 26
United Arab Emirates 671,000 112 1,390,000 250
United Kingdom 513,000 186 499,000 229
Other 184,000 70 331,000 134

Total 23,200,000 6,510 24,800,000 8,750
Grand total 36,100,000 11,800 34,000,000 14,700

TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY1

Source: U.S. Census Bureau.

2008

1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.

2007

3Less than ½ unit.
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)
Rough or uncut, natural:3

Angola 8,850 $43 62,300 $34
Australia 228 1 1,620 1
Botswana 207,000 126 108,000 147
Brazil 31,100 5 760 1
Canada 45,200 56 19,900 31
Congo (Kinshasa) 37,400 147 37,100 138
Ghana 7,480 1 1,400 2
Guyana 3,890 1 6,590 1
India 228,000 1 120,000 4
Namibia 6,530 1 6,550 5
Russia 551,000 31 90,200 19
South Africa 213,000 360 119,000 296
Other 26,000 75 153,000 73

Total 1,370,000 848 725,000 752
Cut but unset, not more than 0.5 carat:

Belgium 494,000 203 295,000 118
Canada 8,350 9 10,900 13
China 68,300 36 r 110,000 34
Dominican Republic 60,500 6 r 65,800 20
Hong Kong 132,000 33 157,000 25
India 7,390,000 1,660 6,520,000 1,430
Israel 696,000 380 512,000 267
Mauritius 6,540 14 r 8,410 14
Mexico 407,000 57 52,600 10
Singapore 631 (3) r 132 (3)

South Africa 4,350 2 12,400 4
Switzerland 1,750 1 760 1
Thailand 105,000 25 72,200 21
United Arab Emirates 122,000 25 69,400 18
Other 39,900 16 71,500 24

Total 9,540,000 2,460 r 7,960,000 2,000
Cut but unset, more than 0.5 carat:

Belgium 982,000 2,800 r 929,000 3,130
Canada 14,700 51 22,800 78
Hong Kong 31,000 87 76,800 361
India 1,690,000 2,030 1,440,000 2,450
Israel 2,850,000 9,100 2,210,000 9,120
Mexico 39,900 6 389 (3)

Russia 73,200 185 r 57,600 178
South Africa 84,900 712 55,200 759
Switzerland 12,800 238 19,200 383
Thailand 15,800 20 r 11,700 22
United Arab Emirates 53,600 79 r 33,100 124
Other 100 352 101,000 400

Total 5,840,000 15,700 4,960,000 17,000
rRevised.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

20082007

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Emerald:

Belgium          1,310 $1 529 $2
Brazil   1,090,000 6 106,000 6
Canada          2,200 (3) r 2,830 (3)

China        25,900 (3) r 2,210 (3)

Colombia      918,000 120 530,000 155
France          1,020 1 130,000 9
Germany        49,300 2 13,800 3
Hong Kong      161,000 8 877,000 10
India   1,210,000 22 1,800,000 29
Israel      135,000 32 162,000 25
Italy          3,870 2 4,240 2
Switzerland          6,690 8 23,900 24
Thailand      612,000 14 564,000 13
United Kingdom             771 2 1,050 2
Other 66 4 83,300 17

Total 4,220,000 222 r 4,300,000 297
Ruby:

Belgium 6,640 1 9 (3)

China 2,930 (3) r 7,360 1
Dominican Republic 2,340 (3) 994 (3)

France 2,580 1 1,210 1
Germany 21,100 2 12,400 1
Hong Kong 181,000 3 851,000 10
India 2,100,000 6 2,350,000 5
Israel 7,760 1 1,370 1
Italy 1,010 3 6,030 1
Kenya 9,550 1 (3) (3)

Sri Lanka 4,300 1 7,260 1
Switzerland 9,710 23 10,600 11
Thailand 2,380,000 70 1,980,000 59
United Arab Emirates 157,000 (3) r 1,760 1
Other 66,400 3 43,300 8

Total 4,960,000 114 5,280,000 100
Sapphire:

Australia 4,460 2 1,550 (3)

Austria 32,800 (3) r 124 (3)

Belgium 3,910 (3) r 110 1
China 311,000 1 269,000 2
Dominican Republic 3,670 (3) 882 (3)

Germany 65,100 3 36,200 5
Hong Kong 255,000 7 972,000 9
India 1,740,000 7 1,150,000 12
Israel 23,800 3 28,800 4
Italy 3,650 1 2,340 2
Singapore 3,630 (3) 3,630 (3)

Sri Lanka 378,000 50 316,000 46
Switzerland 21,800 21 17,800 19
Thailand 3,740,000 76 2,900,000 75

TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1

2007 2008

See footnotes at end of table.
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)

Sapphire—Continued:
United Arab Emirates 4,460 (3) r 8,140 $5
United Kingdom 9,310 2 1,100 4
Other 63,500 6 384,000 7

Total 6,670,000 178 r 6,090,000 191
Other:

Rough, uncut:
Australia NA 4 NA 3
Brazil NA 11 NA 7
Canada NA 3 NA 1
China NA 4 NA 3
Colombia NA 3 NA 1
Czech Republic NA 2 NA 2
Germany NA 1 NA 1
India NA 3 NA 2
Japan NA 1 NA 1
Pakistan NA 2 r NA 2
Tanzania NA 2 NA 3
Other NA 11 NA 16

Total NA 47 r NA 42
Cut, set and unset:

Australia NA 14 NA 15
Austria NA 4 NA 4
Brazil NA 18 NA 19
Canada NA 1 NA 1
China NA 55 NA 35
France NA 2 NA 1
Germany NA 40 NA 34
Hong Kong NA 48 NA 32
India NA 97 NA 74
Israel NA 5 NA 8
Italy NA 1 NA 1
South Africa NA 7 NA 1
Sri Lanka NA 10 NA 5
Switzerland NA 4 NA 8
Taiwan NA 2 NA 1
Tanzania NA 7 NA 5
Thailand NA 74 NA 58
United Arab Emirates NA 1 NA 1
United Kingdom NA 1 NA 1
Other NA 11 NA 15

Total NA 402 NA 319
rRevised. NA Not available.  
1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.
3Less than ½ unit.

TABLE 8—Continued

Source: U.S. Census Bureau.

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN
DIAMOND, BY KIND AND COUNTRY1

2007 2008
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Country 2007 2008
Laboratory-created, cut but unset:

Austria 3,420 2,330
Brazil 353 645
Canada 158 24
China 12,800 9,860
Czech Republic 107 55
France 272 298
Germany 12,800 r 12,700
Hong Kong 1,530 898
India 1,190 1,040
Italy 35 48
Japan 176 251
Korea, Republic of 368 207
Netherlands 119 5
South Africa 7 281
Sri Lanka 3,260 1,300
Switzerland 989 620
Taiwan 187 174
Thailand 885 1,330
United Arab Emirates 83 146
Other 2,530 1,960

Total 41,300 34,200
Imitation:3

Austria 72,400 r 73,100
Brazil 17 r 25
China 3,090 21,000
Czech Republic 8,510 7,510
France 8 25
Germany 1,260 723
Hong Kong 104 46
India 142 83
Italy 262 148
Japan 10 58
Korea, Republic of 439 198
Russia 5 15
Taiwan 7 183
Thailand 15 10
United Kingdom 4 193
Other 305 275

Total 86,600 104,000

TABLE 9 
VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1, 2

(Thousand dollars)

rRevised.  

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not    
add to totals shown. 
2Customs value.
3Includes pearls.
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Stones Quantity Value2 Quantity Value2

Diamonds:
Rough or uncut 1,370,000 848,000 725,000 752,000
Cut but unset 15,500 r 18,100,000 12,900 19,000,000

Emeralds, cut but unset 4,280 r 222,000 r 4,300 297,000
Coral and similar materials, unworked 6,300 16,800 5,320 12,200
Rubies and sapphires, cut but unset 11,600 291,000 11,400 291,000
Pearls:

Natural NA 23,100 NA 14,100
Cultured NA 55,200 r NA 34,600
Imitation NA 4,280 NA 4,190

Other precious and semiprecious stones:
Rough, uncut 1,260,000 26,400 1,100,000 18,800
Cut, set and unset NA 361,000 NA 285,000
Other NA 9,510 NA 9,200
Laboratory-created:

Cut but unset 163,000 41,300 60,300 34,200
Other NA 11,400 NA 13,500

Imitation gemstone3 NA 86,600 NA 104,000
Total XX 20,100,000 XX 20,900,000

rRevised. NA Not available.  XX Not applicable. 
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)

Source: U.S. Census Bureau.

2007 2008
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Country and type4 2004 2005 2006 2007 2008
Gemstones:

Angola 5,490 e 6,371 r 8,258 r 8,732 r 8,100 e

Australia 6,058 8,577 7,305 231 273
Botswanae 23,300 23,900 24,000 25,000 25,000
Brazile 300 5 208 r 181 r 182 r 200 p

Canada 12,618 12,314 13,278 17,144 r 14,803 p

Central African Republice 263 300 340 370 400
Chinae 100 100 100 100 100
Congo (Kinshasa) 5,900 7,000 5,700 5,300 e 5,400
Côte d’Ivoiree 201 210 210 210 210
Ghana 725 810 780 720 e 520 e

Guinea 555 440 380 815 e 2,500 e

Guyana 445 r 357 r 341 r 269 r 269 p

Namibia 2,004 1,902 2,400 2,200 e 1,500
Russiae 23,700 23,000 23,400 23,300 21,925 5

Sierra Leone 318 395 401 r 360 e 220 e

South Africae 5,800 6,400 6,100 6,100 5,200
Tanzaniae 258 185 230 239 r 190
Venezuelae 40 46 45 45 45
Zimbabwee 151 160 160 100 100
Other6 191 r 109 r 70 r 65 r 82

Total 88,400 92,800 r 93,700 r 91,500 r 87,000
Industrial:

Angolae 610 708 r 918 r 970 900
Australia 18,172 25,730 21,915 18,960 15,400
Botswanae 7,800 8,000 8,000 8,000 8,000
Brazile 600 600 600 600 600
Central African Republice 88 80 85 93 r 80
Chinae 960 960 965 970 1,000
Congo (Kinshasa) 23,600 28,200 22,800 21,300 r 21,600
Côte d’Ivoiree 99 90 90 90 90
Ghanae 180 200 190 180 120
Guinea 185 100 95 200 e 600 e

Russiae 15,200 15,000 15,000 15,000 15,000
Sierra Leone 374 e 274 252 240 150
South Africae 8,500 9,400 9,100 9,100 7,700
Tanzaniae 46 35 42 44 r 34
Venezuelae 60 69 70 70 70
Zimbabwee 100 900 100 400 400

Other7 95 r 94 r 67 r 72 r 97
Total 76,700 90,400 80,300 76,300 r 71,800

Grand total 165,000 183,000 174,000 168,000 r 159,000

6Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Liberia, and Togo (unspecified).
7Includes Congo (Brazzaville), India, Indonesia, and Liberia.

1World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to 

2Table includes data available through May 19, 2009.
3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic 
diamond, respectively, but information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.

totals shown.

TABLE 11
NATURAL DIAMOND: WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

eEstimated. pPreliminary. rRevised. 
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GEMSTONES
By Donald W. Olson

Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 
prepared by Glenn J. Wallace, international data coordinator.

In 2009, the estimated value of natural gemstones produced 
in the United States was more than $8.41 million, and the 
estimated value of U.S. laboratory-created gemstone production 
was more than $27.2 million. The total estimated value of U.S. 
gemstone production was about $35.6 million. The value of U.S. 
gemstone imports was $13.3 billion, and the value of combined 
U.S. gemstone exports and reexports was estimated to be $10.5 
billion.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrifi ed 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. Of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. Silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). Trade data 
in this report are from the U.S. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.S. Geological Survey (USGS) 
Minerals Yearbook, volume I, Metals and Minerals, chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the fi rst 
stones known to have been used for making jewelry. These 
stones served as symbols of wealth and power. Today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Legislation and Government Programs

No industrial diamond remained in the National Defense 
Stockpile (NDS), which is managed by the Defense National 
Stockpile Center (DNSC), Defense Logistics Agency. The last 
stocks of industrial diamond stones were completely sold during 
2008 (Lough, 2008). At yearend 2009, DNSC had no plans to 
stockpile any inventory of industrial diamond in the NDS.

Production

U.S. gemstone production data were based on a survey of 
more than 230 domestic gemstone producers conducted by the 

USGS. The survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the USGS survey did not represent all gemstone 
activity in the United States, which includes thousands of 
professional and amateur collectors. Consequently, the USGS 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 
dealers and collectors, and information gathered at gem and 
mineral shows.

Commercial mining of gemstones has never been extensive 
in the United States. More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United States, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, fi rms that manufacture laboratory-
created gemstones, and individuals and companies that cut and 
polish natural and laboratory-created gemstones. The domestic 
gemstone industry is focused on the production of colored 
gemstones and on the cutting and polishing of large diamond 
stones. Industry employment is estimated to be between 1,000 
and 1,200.

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 
independently. The small producers probably have an average 
of less than three employees, including those who only work 
part time. The number of gemstone mines operating from 
year to year fl uctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it diffi cult to obtain fi nancing for developing and sustaining 
economically viable operations.

The total value of natural gemstones produced in the United 
States during 2009 was estimated to be about $8.41 million 
(table 3). This production value was a 27% decrease from that of 
2008, owing to a 69% decrease in shell production.

Natural gemstone materials indigenous to the United States 
are collected, produced, and (or) marketed in every State. 
During 2009, all 50 States produced at least $1,330 worth of 
gemstone materials. There were 10 States that accounted for 
79% of the total value, as reported by survey respondents. These 
States were, in descending order of production value, Arizona, 
Oregon, Utah, California, Idaho, Colorado, Arkansas, Montana, 
North Carolina, and Tennessee. Some States were known for 
the production of a single gemstone material—Tennessee for 
freshwater pearls, for example. Other States produced a variety 
of gemstones; for example, Arizona’s gemstone deposits 
included agate, amethyst, azurite, chrysocolla, garnet, jade, 
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jasper, malachite, obsidian, onyx, opal, peridot, petrifi ed wood, 
smithsonite, and turquoise. There was also a wide variety of 
gemstones found and produced in California, Idaho, Montana, 
and North Carolina. 

In August 2009, a 310-carat emerald crystal was found at 
Adams Emerald Mine, Hiddenite District, North Carolina. A 
64.83-carat gem, named the Carolina Emperor, was cut from 
the crystal. The Carolina Emperor is North America’s largest 
faceted emerald, and its value was estimated to be more than 
$1.5 million. Of all emeralds found in North America, the 20 
largest were found in North Carolina, and the emeralds that 
have been found in North Carolina are the most valuable that 
have been found in North America (McClatchy-Tribune News 
Service, 2010; Speer, 2011).

In 2009, the United States had only one active operation in a 
known diamond-bearing area in Crater of Diamonds State Park 
near Murfreesboro in Pike County, AR. The State of Arkansas 
maintains a dig-for-fee operation for tourists and rockhounds 
at the park; Crater of Diamonds is the only diamond mine in 
the world that is open to the public. The diamonds occur in a 
lamproite breccia tuff associated with a volcanic pipe and in 
the soil developed from the lamproite breccia tuff. In 2009, 
918 diamond stones with an average weight of 0.199 carats 
were recovered at the Crater of Diamonds State Park. Of the 
918 diamond stones recovered, 29 weighed more than 1 carat. 
Since the diamond-bearing pipe and the adjoining area became 
a State park in 1972, 28,745 diamond stones with a total carat 
weight of 5,700.22 have been recovered (Waymon Cox, park 
interpreter, Crater of Diamonds State Park, written commun., 
July 19, 2010). Exploration has demonstrated that there is 
about 78.5 million metric tons (Mt) of diamond-bearing rock in 
this diamond deposit (Howard, 1999, p. 62). An Arkansas law 
enacted early in 1999 prohibits commercial diamond mining in 
the park (Diamond Registry Bulletin, 1999).

No diamond mines have operated commercially in the United 
States since 2002. Diamond was produced at the Kelsey Lake 
diamond mine, located close to the Colorado-Wyoming State 
line near Fort Collins, CO, for several years until April 2002. 
The Kelsey Lake property has been fully reclaimed.

There has been some interest in exploration for diamond 
deposits in areas of the United States with geologic settings 
and terrain that are similar to Canadian diamond mining areas. 
These areas are in Alaska, Colorado, Minnesota, Montana, and 
Wyoming (Associated Press, 2002, 2004; Diamond Registry 
Bulletin, 2005). Even though some exploration has taken place 
in these States, they remain largely underexplored for diamonds 
(Iron Range Resources & Rehabilitation Board, 2010). Although 
exploration and fi eld studies have found many diamond 
indicators and a number of large diamond deposits, none have 
attracted long-term investors or been opened as commercially 
feasible mines thus far.

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants were produced in the United 
States in 2009. Laboratory-created or synthetic gemstones 
have the same chemical, optical, and physical properties as 
the natural gemstones. Simulants have an appearance similar 
to that of a natural gemstone material, but they have different 
chemical, optical, and physical properties. Laboratory-created 

gemstones that have been produced in the United States 
include alexandrite, diamond, emerald, garnet, moissanite, 
ruby, sapphire, spinel, turquoise, and zirconia. However, during 
2009, only cubic zirconia, diamond, moissanite, and turquoise 
were produced commercially. Simulants of coral, lapis lazuli, 
malachite, and turquoise also are manufactured in the United 
States. In addition, certain colors of laboratory-created sapphire 
and spinel, used to represent other gemstones, are classifi ed as 
simulants.

Laboratory-created gemstone production in the United States 
was valued at more than $27.2 million during 2009, which 
was a 47% decrease compared with that of 2008. This was 
owing to a very large decrease in laboratory-created moissanite 
production. The value of U.S. simulant gemstone output was 
estimated to be more than $100 million. Five companies in fi ve 
States, representing virtually the entire U.S. laboratory-created 
gemstone industry, reported production to the USGS. The States 
with reported laboratory-created gemstone production were, 
in descending order of production value, Florida, New York, 
Massachusetts, North Carolina, and Arizona.

Since the 1950s, when scientists manufactured the fi rst 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHT) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 
that thousands of small plants throughout China were using 
the HPHT method and producing laboratory-created diamonds 
suitable for cutting as gemstones. Gem-quality diamonds of 
one carat or more are harder to manufacture because at that 
size it is diffi cult to consistently produce diamonds of high 
quality, even in the controlled environment of a lab using the 
HPHT method. After more than 50 years of development, that 
situation has changed, and several laboratory-created diamond 
companies were producing high-quality diamonds that equal 
those produced from mines (Park, 2007).

Gemesis Corp., Sarasota, FL, consistently produced 
gem-quality laboratory-created diamond and reported a 10th 
year of production in 2009. The laboratory-created diamonds are 
produced using equipment, expertise, and technology developed 
by a team of scientists from Russia and the University of 
Florida. The weight of the laboratory-created diamond 
stones ranges from 1½ to 2 carats, and most of the stones are 
yellow, brownish yellow, colorless, and green. Gemesis uses 
diamond-growing machines, each machine capable of growing 
3-carat rough diamonds by generating HPHT conditions that 
recreate the conditions in the Earth’s mantle where natural 
diamonds form (Davis, 2003). Gemesis could be producing as 
many as 30,000 to 40,000 stones each year, and annual revenues 
may reach $70 million to $80 million. Gemesis diamonds 
are available for retail purchase in jewelry stores and on the 
Internet, and the prices of the Gemesis laboratory-created 
diamonds are 30% to 50% less than those of comparable natural 
diamond but above the prices of simulated diamond (Gemesis 
Corp., 2010). 

In the early 2000s, Apollo Diamond, Inc., near Boston, 
MA, developed and patented a method for growing single, 
extremely pure, gem-quality diamond crystals by chemical 
vapor deposition (CVD). The CVD technique transforms 
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carbon into plasma, which is then precipitated onto a substrate 
as diamond. CVD had been used for more than a decade to 
cover large surfaces with microscopic diamond crystals, but 
in developing this process Apollo discovered the temperature, 
gas composition, and pressure combination that resulted in 
the growth of a single diamond crystal. These CVD diamonds 
may not be distinguishable from natural diamond by some 
tests (Davis, 2003). In 2007, Apollo Diamond produced 
laboratory-created stones that ranged from 1 to 2 carats and 
expected to expand to larger stones in the future. Growth of 
CVD diamonds is limited only by the size of the seed placed in 
the diamond growing chamber. In 2008, the company increased 
its production of large stones. Apollo diamonds sell at prices that 
average 15% less than those of comparable natural diamonds 
(Apollo Diamond, Inc., 2008). Both Apollo and Gemesis prefer 
to call their diamonds “cultured” rather than laboratory-created, 
referring to the fact that the diamonds are grown much like a 
cultured pearl is grown. In addition to their use as gemstones, 
CVD diamond could be used to make extremely powerful 
lasers; to create frictionless medical replacement joints; to create 
windows on spacecraft; to create surgical diamond blades and 
scalpels; or as coatings for car parts that would not scratch or 
wear out. The greatest potential use for CVD diamond is as a 
material for high-tech uses in computers and other electronic 
devices that utilize processors (Maney, 2005; Park, 2007).

In the mid-2000s, the Carnegie Institution of Washington 
Geophysical Laboratory and the University of Alabama jointly 
developed and patented a faster CVD process and apparatus to 
produce ½-inch thick 10-carat single diamond crystals using 
microwave plasma technology. This method has up to 100 times 
faster growth rates (averaging 100 micrometers per hour) than 
previous CVD methods and allows multiple crystals to be grown 
simultaneously. This crystal size is about fi ve times that of 
commercially available laboratory-created diamonds produced 
by HPHT methods and other CVD techniques (Willis, 2004; 
Carnegie Institution of Washington, 2005; Science Blog, 2005). 
Apollo and the Carnegie Institution have noted that diamonds 
produced by the CVD method are harder than natural diamonds 
and diamonds produced by HPHT methods.

Research at the Carnegie Institution continued improving 
the microwave plasma CVD method, developing a process to 
anneal the diamonds at temperatures up to 2000 °C using a 
microwave plasma below atmospheric pressure. In this process, 
the diamond crystals, which are originally yellow-brown if 
produced at very high growth rates, are turned colorless or light 
pink. This low-pressure/high-temperature annealing process 
enhances the optical properties of this rapid-grown CVD single 
crystal diamond, and the size of the crystals that can be treated 
is not limited. This process is thought to produce better synthetic 
diamonds for high pressure devices and window materials with 
improved optical properties in the ultraviolet to infrared range. 
These high-quality, single-crystal diamonds likely will have a 
variety of applications in addition to their use as gems, such as 
using the diamond crystals as anvils in high-pressure research or 
optical uses that take advantage of the outstanding transparency 
of diamond. Another application might be in quantum 
computing, by utilizing vacancy centers in the diamond’s crystal 

lattice for storing quantum information (Carnegie Institution for 
Science, 2008).

In 2009, Charles & Colvard, Ltd. in North Carolina entered 
its 12th year as the world’s only manufacturer of moissanite, a 
gem-quality laboratory-created silicon carbide. Moissanite is 
also an excellent diamond simulant, but it is being marketed for 
its own gem qualities. Moissanite exhibits a higher refractive 
index (brilliance) and higher luster than diamond. Its hardness is 
between those of corundum (ruby and sapphire) and diamond, 
which gives it durability (Charles & Colvard, Ltd., 2010b). 
Charles & Colvard reported that production and sales were 
down in 2009 compared with those of the previous year as a 
result of the effects of the economic recession. However, this 
trend did begin to reverse in the fourth quarter and net sales 
increased 10% compared with net sales in the third quarter of 
2009 (Charles & Colvard, Ltd., 2010a).

U.S. shell production decreased by 69% in 2009 compared 
with that of 2008. U.S. mussel shells are used as a source of 
mother-of-pearl and as seed material for culturing pearls. Pearl 
producers in Japan have begun using manmade seed materials 
or seed materials from China and other sources in addition to 
stockpiled material. In addition, the popularity of darker and 
colored pearls and freshwater pearls that do not use U.S. seed 
material has increased. In some regions of the United States, 
shell from mussels was being used more as a gemstone based on 
its own merit rather than as seed material for pearls. This shell 
material was being processed into mother-of-pearl and used in 
beads, jewelry, and watch faces.

Consumption

Historically, diamond gemstones have proven to hold their 
value despite wars or economic depressions (Schumann, 1998, 
p. 8), but this did not hold true during the recent worldwide 
economic recession. Diamond and colored gemstones value 
and sales decreased during the economic downturn in 2008 
and continued into 2009. Gemstone production, trade, and 
consumption demonstrated signifi cant decreases during 2008, 
mostly concentrated in the last 4 months of the year, and 
continued through most of 2009. U.S. gemstone consumption 
and sales increased in December 2009.

Although the United States accounted for little of the 
total global gemstone production, it was the world’s leading 
diamond and nondiamond gemstone market. It was estimated 
that U.S. gemstone markets accounted for more than 35% of 
world gemstone demand in 2009. The U.S. market for unset 
gem-quality diamond during the year was estimated to be about 
$12.7 billion, a decrease of 35% compared with that of 2008. 
Domestic markets for natural, unset nondiamond gemstones 
totaled approximately $779 million in 2009, which was a 30% 
decrease from that of 2008. These large declines in domestic 
markets were a refl ection of the impact of the global recession 
on luxury spending.

In the United States, about two-thirds of domestic consumers 
designate diamond as their favorite gemstone when surveyed 
(Wade, 2006). The popularity of diamonds with domestic 
consumers is also evidenced by the U.S. diamond market 
making up 94% of the total U.S. gemstone market. Colored 



29.4 [ADVANCE RELEASE] U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2009

natural gemstones, colored laboratory-created gemstones, and 
“fancy” colored diamonds remained popular in 2009, but the 
values of the domestic markets for almost all types of colored 
natural, unset nondiamond gemstones decreased from the 2008 
values (table 10), also owing to the impact of the recession on 
luxury spending. The largest demand for colored stones was in 
the American and Asian colored diamond markets with strong 
sales of champagne, cognac, grey, black, pink, orange, and 
yellow stones (Diamond Registry Bulletin, 2007). This trend 
was fi rst evident in 2007 and has remained through the present.

There were about 200,000 diamond jewelry retail outlets 
worldwide in 2009. From these retail outlets, about 45% of 
diamond jewelry was sold in the United States, 33% in Asia, 
and 11% in Europe. An estimated 32,000 retail outlets specialize 
in fi ne jewelry in the United States. The estimated U.S. retail 
jewelry sales were $59 billion in 2009, down slightly from sales 
of $60 billion in 2008 (National Jeweler, 2010c). U.S. jewelry 
sales showed an increase of 5.6% more than that of the previous 
year during the 2009 holiday shopping season (National Jeweler, 
2009).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing, in particular, is complex; 
values can vary signifi cantly depending on time, place, and the 
subjective valuations of buyers and sellers. There are more than 
14,000 categories used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values used to assess polished diamond.

Colored gemstone prices are generally infl uenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. Values and prices of gemstones produced and (or) sold 
in the United States are listed in tables 3 through 5. In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies remain a signifi cant force, 
infl uencing the price of about 40% of gem-quality diamond 
sales worldwide during 2009 because the companies mine a 
signifi cant portion of the world’s gem-quality diamond produced 
each year, and they also purchase diamonds from Russia. In 
2009, De Beers companies produced 23.6 million carats, a 
49% decrease from 2008 production. De Beers companies also 
sorted and valuated a large portion (by value) of the world’s 
annual supply of rough diamond through De Beers’ subsidiary 
Diamond Trading Co. (DTC), which had marketing agreements 
with other producers. In 2009, De Beers had diamond sales of 
$3.84 billion, which was a decrease of 44.3% from diamond 
sales of $6.89 billion in 2008 (De Beers Group, 2009, p. 17; 
2010; National Jeweler, 2010a). 

Foreign Trade

During 2009, total U.S. gemstone trade with all countries 
and territories was valued at about $23.8 billion, which was 
a decrease of 34% from that of 2008. Diamond accounted for 
about 94% of the 2009 gemstone trade total. In 2009, U.S. 

exports and reexports of diamond were shipped to 94 countries 
and territories, and imports of all gemstones were received 
from 100 countries and territories (tables 6–10). In 2009, U.S. 
import quantities in cut diamond decreased by 16%, compared 
with those of 2008. U.S. imports in rough and unworked 
diamond decreased by 4% (table 7). The United States remained 
the world’s leading diamond importer and was a signifi cant 
international diamond transit center as well as the world’s 
leading gem-quality diamond market. In 2009, U.S. export 
quantities of gem-grade diamond decreased by 54% compared 
with those of 2008. The large volume of reexports shipped to 
other centers revealed the signifi cance that the United States 
had in the world’s diamond supply network (table 6). These 
decreases in trade were owing to the impact of the recession on 
luxury spending.

Import values of laboratory-created gemstone decreased by 
21% for the United States in 2009 compared with those of 2008 
(table 10). Again, this decrease in imports was owing to the 
impact of the recession on luxury spending.

 Laboratory-created gemstone imports from Austria, China, 
Germany, India, Switzerland, and Thailand, with more than 
$500,000 in imports each, made up about 82% (by value) of the 
total domestic imports of laboratory-created gemstones during 
the year (table 9). The marketing of imported laboratory-created 
gemstones and enhanced gemstones as natural gemstones, and 
the mixing of laboratory-created materials with natural stones in 
imported parcels, continued to be problems for some domestic 
producers in 2009. There also were continuing problems with 
some simulants being marketed as laboratory-created gemstones 
during the year.

World Review

The gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and colored gemstone 
production and sales. Most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand, a 
function performed by De Beers through DTC. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
infl uenced by consumer demand and supply availability.

In 2009, world natural diamond production totaled about 
129 million carats—74.1 million carats gem quality and 54.6 
million carats industrial grade (table 11). Most production 
was concentrated in a few regions—Africa [Angola, 
Botswana, Congo (Kinshasa), Namibia, and South Africa], 
Asia (northeastern Siberia and Yakutia in Russia), Australia, 
North America (Northwest Territories in Canada), and South 
America (Brazil and Venezuela). In 2009, Russia led the world 
in total natural diamond output quantity (combined gemstone 
and industrial) with 25% of the world estimated production. 
Botswana was the world’s leading gemstone diamond producer, 
followed by Russia, Canada, Angola, Congo (Kinshasa), 
Guinea, South Africa, and Namibia in descending order of 
quantity. These eight countries produced 96% (by quantity) of 
the world’s gemstone diamond output in 2009.

In 2002, the international rough-diamond certifi cation 
system, the Kimberley Process Certifi cation Scheme (KPCS), 
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was agreed upon by United Nations (UN) member nations, the 
diamond industry, and involved nongovernmental organizations 
to prevent the shipment and sale of confl ict diamonds. Confl ict 
diamonds are diamonds that originate from areas controlled 
by forces or factions opposed to legitimate and internationally 
recognized governments, and are used to fund military action 
in opposition to those governments, or in contravention of the 
decisions of the U.N. Security Council. The KPCS includes 
the following key elements: the use of forgery-resistant 
certifi cates and tamper-proof containers for shipments of rough 
diamonds; internal controls and procedures that provide credible 
assurance that confl ict diamonds do not enter the legitimate 
diamond market; a certifi cation process for all exports of rough 
diamonds; the gathering, organizing, and sharing of import 
and export data on rough diamonds with other participants of 
relevant production; credible monitoring and oversight of the 
international certifi cation scheme for rough diamonds; effective 
enforcement of the provisions of the certifi cation scheme 
through dissuasive and proportional penalties for violations; 
self regulation by the diamond industry that fulfi lls minimum 
requirements; and sharing information with all other participants 
on relevant rules, procedures, and legislation as well as 
examples of national certifi cates used to accompany shipments 
of rough diamonds (Weldon, 2001). Namibia assumed the chair 
of KPCS for the period from January 1 through December 31, 
2009. Namibia was the seventh in succession to hold the chair 
after India, South Africa, Canada, Russia, Botswana, and the 
European Commission (Kimberley Process, 2008a; 2008b). The 
list of 49 participants, represented 75 nations (including the 27 
member nations of the European Community) plus the rough 
diamond-trading entity of Taipei. During 2009, Cote d’ Ivoire 
was under UN sanctions and was prohibited from trading in 
rough diamonds; and Venezula voluntarily separated from the 
KPCS and ceased certifi cation for export of its rough diamonds. 
In 2009, the KPCS also monitored the diamond sector in 
Zimbabwe after a diamond rush in 2007 threatened the country’s 
KPCS system, and there were indications of smuggling and 
reports of violence. The KPCS had engaged Zimbabwean 
authorities and were working with them to strengthen their 
certifi cation scheme and help Zimbabwe meet their obligations 
to the KPCS. The participating nations in the KPCS account for 
approximately 98% of the global production and trade of rough 
diamonds (Kimberley Process, 2009a; 2009b). 

Globally, the value of production of natural gemstones other 
than diamond was estimated to be about $2 billion in 2009. 
Most nondiamond gemstone mines are small, low-cost, and 
widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 

the South Pacifi c and in other equatorial waters; Australia, 
China, French Polynesia, and Japan were key producers in 2009.

Worldwide in 2009, three small diamond mines and two 
expansion projects started up. Three of the startups were in 
Russia, and two were in Guinea (Metals Economics Group, 
2010, p. 14). 

Burma.—Gemstone sanctions against Burma by the 
international community, which began in 2008, seemed to be 
having an effect. Total Burmese gemstone production in 2009 
was reported to have decreased by 46% from that of 2008. 
There was not an increase in gem production in any category 
except for pearls. Burmese jade production decreased 18% 
in 2009 from that of 2008, pearl production increased by 5%, 
peridot production decreased by 66%, ruby decreased by 10%, 
sapphire decreased by 30%, and spinel decreased by 48%. 
Gemstone trade was down with all countries participating in 
the sanctions. Burmese gemstone trade with China, which was 
not participating in the sanctions, increased in 2009 by 10% 
from that of 2008. In the United States, the Burmese gemstone 
sanctions were brought about by the Burma Jade Act of 2008, 
which was enacted and reported on in the 2008 Gemstone 
Minerals Yearbook report (Sapora, 2010). 

Canada.—Canadian diamond production was more than 10.9 
million carats (Mct) with an estimated value of $1.7 billion 
during 2009, a decrease of about 26% compared with that of 
2008. Diamond exploration continued in Canada, with several 
commercial diamond projects and additional discoveries in 
Alberta, British Columbia, the Northwest Territories, Nunavut, 
Ontario, and Quebec. In 2009, Canada produced 15% of the 
world’s natural gemstone diamond output.

The Ekati Diamond Mine, Canada’s fi rst operating 
commercial diamond mine, completed its 11th full year of 
production in 2009. Ekati produced 4.2 Mct of diamond from 
5.10 million metric tons (Mt) of ore. BHP Billiton Ltd. has an 
80% controlling ownership in Ekati, which is in the Northwest 
Territories. Ekati has estimated remaining reserves of 38.5 Mt 
of ore in kimberlite pipes that contain 18.3 Mct of diamond. 
BHP Billiton projected the remaining mine life to be 13 years. 
Approximately 79% of the Ekati 2009 diamond production was 
gem-grade material (BHP Billiton Ltd., 2010, p. 10; Perron, 
2011, p. 1).

The Diavik Diamond Mine, Canada’s second diamond 
mine, also located in the Northwest Territories, completed its 
seventh full year of production. In 2009, Diavik produced 5.6 
million carats of diamond, a decrease of 40% from the previous 
year’s production. This lower production was a consequence 
of a reduced operating level at the mine intended to balance 
production with lower market demand that resulted from the 
downturn in the economy that began in mid-2008. Diavik 
reacted by temporarily ceasing diamond production at the 
Diavik Mine between July 14 and August 24, 2009. During 
this time period, the Diavik Mine was placed on a care-and-
maintenance schedule. At yearend 2009, Diavik Diamond 
Mines estimated the mine’s remaining proven and probable 
reserves to be 19.7 Mt of ore in kimberlite pipes containing 
59.1 million carats of diamond and projected the total mine life 
to be 16 to 22 years. During 2009, Diavik began developing an 
underground mine, and construction on the underground project 
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was substantially completed during 2009. First ore was expected 
during the fi rst quarter of 2010, with full production expected 
in 2013. The mine is an unincorporated joint venture between 
Diavik Diamond Mines Inc. (60%) and Harry Winston Diamond 
Mines Ltd. (40%) (Diavik Diamond Mines Inc., 2010; Perron, 
2011, p. 2). 

Canada’s third diamond mine, the Jericho Diamond Mine, 
is located in Nunavut and was owned by Tahera Diamond 
Corp. Tahera estimated the Jericho Diamond Mine’s reserves 
to be about 5.5 Mt of ore grading 0.85 carats per ton. The 
Jericho Diamond Mine experienced startup problems related 
to ore mining and processing. The mine also suffered fi nancial 
problems owing to the cost of transporting supplies to the 
mine site, higher operational costs, higher oil prices, and 
appreciation of the Canadian dollar versus the U.S. dollar. All 
of these problems combined to force the company to enter into 
protection under Canada’s “Companies’ Creditors Arrangement 
Act” on January 16, 2008, and the mine suspended production 
on February 6, 2008. As a result, the mine’s 2008 production 
was only 118,000 carats. At yearend 2009, Tahera was fi nalizing 
arrangements to sell all its Jericho mine assets (Perron, 2011, 
p. 2). 

The Snap Lake Mine, which is wholly owned by De Beers 
Canada Inc., is in the Northwest Territories. The Snap Lake 
deposit is a tabular-shaped kimberlite dyke rather than the 
typical kimberlite pipe. The dyke is 2.7 meters thick and dips 
at an angle of 15°. The deposit was mined using a modifi ed 
room and pillar underground mining method in 2009. The Snap 
Lake Mine started mining operations in October 2007, reached 
commercial production levels in the fi rst quarter of 2008, and 
offi cially opened June 25, 2008. The mine was expected to 
produce 1.4 Mct per year of diamond, and the mine life was 
expected to be about 20 years. De Beers suspended production 
for 6 weeks in July and August 2009. This production 
suspension was scheduled to align production levels with market 
demand. The mine’s production for the year was 440,000 carats, 
for a recovered grade of 1.25 carats per ton (Perron, 2011, 
p. 2–3).

The Victor Mine, which also is wholly owned by De Beers 
Canada, is in northern Ontario on the James Bay coast. The 
Victor kimberlite consists of two pipes with surface area of 
15 hectares (37.1 acres). The Victor Mine initiated mining 
operations at the end of December 2007 and offi cially opened 
on July 26, 2008. The Victor deposit reportedly holds 27.4 Mt 
of ore with average ore grade of 0.23 carats per ton. At full 
capacity, the open pit mine was expected to produce 600,000 
carats per year, and the mine life was expected to be about 12 
years. De Beers also suspended production at this mine for 
6 weeks in July and August. In 2009, the mine’s production 
was 696,000 carats valued at $244 million and had an average 
recovery grade of 0.33 carats per ton (Perron, 2011, p. 3).

China.—During 2009, China became the world’s second 
largest diamond market, following the United States and 
replacing Japan. The Chinese Government reported that 2009 
diamond imports were more than $1.5 billion (National Jeweler, 
2010b). 

Guinea.—The Mandala alluvial mine, owned by Stellar 
Diamonds Plc, was producing with positive cash fl ow at 60% of 

capacity by yearend 2009. During 2010, the mine’s output was 
expected to be 140,000 carats. Stellar estimated that the deposit 
contains 536,000 carats of diamond in 1.41 Mt of resources, 
grading 0.38 carats per ton (Metals Economics Group, 2010, 
p. 14–15).

Another alluvial mine, Bomboko, owned by West African 
Diamonds Plc, had increased production to 1,500 carats per 
month from 35,000 tons per month of ore by October 2009. 
Visual inspection of stones produced indicated that about 60% 
was gem quality and 40% was industrial grade. West African 
estimated that the deposit contains 750,000 carats of diamond 
in 25 Mt of resources grading 0.03 carats per ton (Metals 
Economics Group, 2010, p. 14–15). 

Russia.—In 2009, Russia was again the world’s leading 
producer of combined natural gemstone and industrial diamonds 
as it has been every year since 2004. Russian natural diamond 
production was 32.8 Mct with an estimated value of $2.34 
billion, a decrease of about 11% compared with that of the 
previous year (Metals Economics Group, 2011, p. 12). 

The largest mine that came online in 2009 was the 
underground development of the Arkangelskaya pipe at the 
Lomonosov Mine in northwestern Russia. Lomonosov started 
mining the Arkangelskaya pipe in September at 1 million tons 
per year (Mt/yr) of ore and was estimated to have an optimum 
production capacity of 4 Mt/yr of ore. Lomonosov is 95% 
owned by ALROSA Co. Ltd. and 5% owned by the Government 
of Russia. Lomonosov was estimated to have 27.3 Mct of 
diamonds contained in 54.8 Mt of ore, grading at an estimated 
0.5 carats per ton. The estimated mine life was 17 years, with 
materials coming from the Arkangelskaya and Karpinskogo-1 
pipes (Metals Economics Group, 2010, p. 14–15). 

The Mirny Division of Alrosa in Yakutia offi cially opened 
the Mir underground mine in August. The Mir was expected to 
yield 500,000 carats of diamonds from 1 Mt/yr of ore during 
a projected 50-year mine life. Alrosa had future plans for two 
additional underground operations parallel to Mir, that would 
provide an additional 4.5 Mt/yr of ore (Metals Economics 
Group, 2010, p. 14–15). 

 A third new mine owned by Alrosa was the Aikhal 
underground mine in Yakutia. Aikhal began commercial 
production in December 2009. The mine was estimated to 
contain 1.25 Mct of diamonds in 12.5 Mt of ore grading 0.10 
carats per ton. Aikhal had an estimated 25-year mine life 
(Metals Economics Group, 2010, p. 14–15). 

South Africa.—On September 24, 2009, a rough 507.55-carat 
(just more than 100 grams) white diamond was mined at the 
historic Cullinan Mine, where the famous Cullinan diamond (the 
largest diamond found in recorded history) was discovered in 
1905. The Cullinan Mine is owned by Petra Diamonds Cullinan 
Consortium, whose spokesman said that the gemstone was 
among the world’s 20 largest diamonds ever discovered. Initial 
examinations of the stone indicated that it is of exceptional color 
and clarity, and most likely a Type I diamond. The diamond 
was found with three other exceptionally valuable diamonds, 
a 168-carat gemstone and two other stones that weighed 58.5 
and 53.3 carats. The Cullinan Mine is also the world’s primary 
source for blue diamonds. In May 2009, a fancy vivid blue 
diamond weighing 7.03 carats (cut from 26.58-carat rough 
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diamond) found at the Cullinan Mine sold for $9.4 million. This 
was the highest price ever paid for a gemstone sold at auction 
(Maclean, 2009; Reinke, 2009).

Outlook

As the domestic and global economy improves, Internet 
sales of diamonds, gemstones, and jewelry were expected to 
continue to grow and increase in popularity, as were other forms 
of e-commerce that emerge to serve the diamond and gemstone 
industry. This is likely to take place as the gemstone industry 
and its customers become more comfortable with and learn the 
applications of new e-commerce tools (Profi le America, Inc., 
2008). 

Independent producers, such as Ekati and Diavik in Canada, 
will likely continue to bring a greater measure of competition to 
global markets. More competition presumably will bring more 
supplies and lower prices. Further consolidation of diamond 
producers and larger quantities of rough diamond being sold 
outside DTC is expected to continue as the diamond industry 
adjusts to De Beers’ reduced infl uence on the industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones are likely to enter the marketplace and necessitate 
more transparent trade industry standards to maintain customer 
confi dence.
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Gemstone Production method Company/producer Date of first production
Alexandrite Flux Creative Crystals Inc. 1970s.

Do. Melt pulling J.O. Crystal Co., Inc. 1990s.
Do. do. Kyocera Corp. 1980s.
Do. Zone melt Seiko Corp. Do.

Cubic zirconia Skull melt Various producers 1970s.
Emerald Flux Chatham Created Gems 1930s.

Do. do. Gilson 1960s.
Do. do. Kyocera Corp. 1970s.
Do. do. Lennix 1980s.
Do. do. Russia Do.
Do. do. Seiko Corp. Do.
Do. Hydrothermal Biron Corp. Do.
Do. do. Lechleitner 1960s.
Do. do. Regency 1980s.
Do. do. Russia Do.

Ruby Flux Chatham Created Gems 1950s.
Do. do. Douras 1990s.
Do. do. J.O. Crystal Co., Inc. 1980s.
Do. do. Kashan Created Ruby 1960s.
Do. Melt pulling Kyocera Corp. 1970s.
Do. Verneuil Various producers 1900s.
Do. Zone melt Seiko Corp. 1980s.

Sapphire Flux Chatham Created Gems 1970s.
Do. Melt pulling Kyocera Corp. 1980s.
Do. Verneuil Various producers 1900s.
Do. Zone melt Seiko Corp. 1980s.

Star ruby Melt pulling Kyocera Corp. Do.
Do. do. Nakazumi Earth Crystals Co. Do.
Do. Verneuil Linde Air Products Co. 1940s.

Star sapphire do. do. Do.
Do., do. Ditto.

TABLE 2 
LABORATORY-CREATED GEMSTONE PRODUCTION METHODS
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Gem materials 2008 2009
Beryl 18 18
Coral, all types 150 150
Diamond (2) (2)

Garnet 130 148
Gem feldspar 916 858
Geode/nodules 91 105
Opal 357 225
Quartz:

Macrocrystalline3 334 231

Cryptocrystalline4 344 216
Sapphire/ruby 556 256
Shell 2,290 713
Topaz (2) (2)

Tourmaline 112 112
Turquoise 508 531
Other 5,670 4,850

Total 11,500 8,410
1Data are rounded to no more than three significant digits; may not add to
totals shown.
2Included with “Other.” 
3Macrocrystalline quartz (crystals recognizable with the naked eye)
includes amethyst, aventurine, blue quartz, citrine, hawk’s eye, pasiolite,
prase, quartz cat’s eye, rock crystal, rose quartz, smoky quartz, and
tiger’s eye.
4Cryptocrystalline quartz (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,
jasper, moss agate, onyx, and sard.

TABLE 3 
ESTIMATED VALUE OF U.S. NATURAL GEMSTONE PRODUCTION,

(Thousand dollars)

BY GEM TYPE1
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Carat Description, Clarity2 Representative prices
weight color1 (GIA terms) January3 June4 December5

0.25 G VS1 $1,495 $1,430 $1,430
Do. G VS2 1,350 1,325 1,325
Do. G SI1 1,200 1,125 1,125
Do. H VS1 1,400 1,300 1,300
Do. H VS2 1,300 1,190 1,190
Do. H SI1 1,070 1,050 1,050

0.50 G VS1 3,200 2,775 2,775
Do. G VS2 2,800 2,350 2,350
Do. G SI1 2,400 1,875 1,875
Do. H VS1 2,800 2,400 2,400
Do. H VS2 2,400 2,050 2,050
Do. H SI1 2,200 1,725 1,725

1.00 G VS1 6,500 6,075 6,075
Do. G VS2 6,100 5,400 5,400
Do. G SI1 5,000 4,575 4,575
Do. H VS1 5,500 5,100 5,100
Do. H VS2 5,300 4,650 4,650
Do. H SI1 4,600 4,350 4,350

2.00 G VS1 12,300 12,300 12,300
Do. G VS2 10,900 10,900 10,900
Do. G SI1 9,400 9,400 9,400
Do. H VS1 10,200 10,200 10,200
Do. H VS2 9,400 9,400 9,400
Do. H SI1 7,900 7,900 7,900

Do. Ditto.
1Gemological Institute of America (GIA) color grades:  D-colorless; E-rare white; G, H, I-traces of color.
2Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very

4Source: Jewelers’ Circular Keystone, v. 180, no. 7, July 2009, p. 41.

TABLE 4 
PRICES PER CARAT OF U.S. CUT ROUND DIAMONDS, BY SIZE AND QUALITY IN 2009

5Source: Jewelers’ Circular Keystone, v. 181, no. 1, January 2010, p. 54.

slightly included, but not visible; SI1—slightly included.
3Source: Jewelers’ Circular Keystone, v. 180, no. 2, February 2009, p. 59.
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Gemstone January1 December2

Amethyst $10–25 $10–25
Blue sapphire 825–1,650 900–1,650
Blue topaz 5–10 5–10
Emerald 2,400–4,000 2,400–4,000
Green tourmaline 50–70 50–70
Cultured saltwater pearl3 5 5
Pink tourmaline 60–135 70–150
Rhodolite garnet 20–40 20–40
Ruby 1,850–2,200 1,850–2,200
Tanzanite 300–475 300–375

3Prices are per 4.5 to 5-millimeter pearl.

purchase prices paid by retail jewelers on a per stone basis for 
1-to-less than 1 carat, fine-quality stones.
2Source: The Gem Guide, November/December 2009, p. 44, 47, 51, 55, 
57, 59, 62, 63, 64, and 65. These figures are approximate wholesale
purchase prices paid by retail jewelers on a per stone basis for 
1-to-less than 1 carat, fine-quality stones.

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2009

Price range per carat

1Source: The Gem Guide—Color, spring/summer 2009, p. 22, 37, 51, 65, 
74, 85, 96, 98, 104, and 119. These figures are approximate wholesale 
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
Exports:

Australia 103,000 $18 37,600 $21
Belgium 1,600,000 685 300,000 150
Canada 79,700 116 46,600 70
Costa Rica 55,200 6 8,470 2
France 136,000 136 49,200 25
Hong Kong 1,340,000 814 807,000 380
India 1,480,000 1,220 962,000 477
Israel 2,650,000 2,130 960,000 482
Japan 54,800 12 17,800 5
Mexico 678,000 110 504,000 79
Netherlands 19,000 3 561 1
Netherlands Antilles 16,200 35 10,600 23
Singapore 98,500 19 31,200 13
South Africa 31,400 4 829 2
Switzerland 99,400 270 152,000 146
Taiwan 15,000 12 12,900 5
Thailand 226,000 54 86,700 40
United Arab Emirates 165,000 115 108,000 46
United Kingdom 121,000 84 27,400 58
Other 248,000 103 156,000 133

Total 9,210,000 5,940 4,280,000 2,160
Reexports:

Armenia 13,400 (3) 1,670 (3)

Australia 33,800 14 59,600 19
Belgium 5,790,000 1,890 4,130,000 1,110
Canada 230,000 195 139,000 127
Dominican Republic 61,400 12 15,300 3
France 30,500 23 80,800 43
Guatemala 104,000 14 50,300 5
Hong Kong 2,680,000 1,350 3,220,000 1,190
India 2,250,000 482 2,350,000 959
Israel 10,200,000 3,400 6,940,000 2,750
Japan 178,000 39 117,000 24
Malaysia 20,100 3 9,860 1
Mexico 4,590 2 2,990 2
Singapore 190,000 22 193,000 50
South Africa 65,700 108 66,500 55
Switzerland 530,000 551 584,000 492
Thailand 152,000 26 145,000 29
United Arab Emirates 1,390,000 250 749,000 198
United Kingdom 499,000 229 383,000 204
Other 331,000 134 1,710,000 534

Total 24,800,000 8,750 20,900,000 7,780
Grand total 34,000,000 14,700 25,200,000 9,940

Source: U.S. Census Bureau.

2009

1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.

2008

3Less than ½ unit.

TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY1
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)
Rough or uncut, natural:3

Angola 62,300 $34 359,000 $48
Australia 1,620 1 17,700 2
Botswana 108,000 147 88,100 35

Brazil 760 1 443 (4)

Canada 19,900 31 27,300 32
Congo (Kinshasa) 37,100 138 11,600 7

Ghana 1,400 2 250 (4)

Guyana 6,590 1 212 (4)

India 120,000 4 32,700 1
Namibia 6,550 5 10,000 6
Russia 90,200 19 16,500 3
South Africa 119,000 296 104,000 112

Other 153,000 73 r 32,000 43
Total 725,000 752 700,000 289

Cut but unset, not more than 0.5 carat:
Belgium 295,000 118 344,000 127
Canada 10,900 13 7,910 7
China 110,000 34 25,800 18
Dominican Republic 65,800 20 38,200 10
Hong Kong 157,000 25 239,000 24
India 6,520,000 1,430 5,760,000 1,150
Israel 512,000 267 400,000 198
Mauritius 8,410 14 6,920 15
Mexico 52,600 10 65,900 10
South Africa 12,400 4 1,780 10
Thailand 72,200 21 60,800 17
United Arab Emirates 69,400 18 153,000 30
Other 72,400 25 57,400 38

Total 7,960,000 2,000 7,160,000 1,650
Cut but unset, more than 0.5 carat:

Belgium 929,000 3,130 640,000 2,130
Canada 22,800 78 20,200 60
Hong Kong 76,800 361 26,800 76
India 1,440,000 2,450 1,110,000 1,930
Israel 2,210,000 9,120 1,670,000 5,350
Mexico 389 (4) 1,810 3
Russia 57,600 178 57,800 137
South Africa 55,200 759 34,700 533
Switzerland 19,200 383 23,500 238
Thailand 11,700 22 3,980 9
United Arab Emirates 33,100 124 33,900 60
Other 101,000 400 53,200 256

Total 4,960,000 17,000 3,670,000 10,800
rRevised.

4Less than ½ unit.

Source: U.S. Census Bureau.

3Includes some natural advanced diamond.

2Customs value.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

20092008

1Data are rounded to no more than three significant digits; may not add to totals shown.
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Emerald:

Belgium             529 $2          1,980 $1
Brazil      106,000 6      500,000 7
Canada          2,830 (3)             434 (3)

China          2,210 (3)          4,150 (3)

Colombia      530,000 155      314,000 120
France      130,000 9             315 2
Germany        13,800 3          8,470 2
Hong Kong      877,000 10      334,000 23
India   1,800,000 29   2,410,000 18
Israel      162,000 25      181,000 20
Italy          4,240 2          2,380 1
Switzerland        23,900 24          7,980 8
Thailand      564,000 13      292,000 8
United Kingdom          1,050 2             356 1
Other 83,300 17 38,000 3

Total 4,300,000 297 4,090,000 214
Ruby:

Belgium                 9 (3) 10 (3)

China          7,360 1 2,100 (3)

Dominican Republic             994 (3) -- --

France          1,210 1 37 (3)

Germany        12,400 1 8,370 (3)

Hong Kong      851,000 10 420,000 1
India   2,350,000 5 2,500,000 2
Israel          1,370 1 5,560 1
Italy          6,030 1 1,330 (3)

Kenya (3) (3) 16,700 (3)

Sri Lanka          7,260 1 2,020 1
Switzerland        10,600 11 933 3
Thailand   1,980,000 59 1,750,000 14
United Arab Emirates          1,760 1 64 2
Other        43,300 8      179,000 13

Total 5,280,000 100 4,880,000 37
Sapphire:

Australia          1,550 (3) 2,340 (3)

Austria             124 (3) 472 (3)

Belgium             110 1 283 1
China      269,000 2 122,000 1
Dominican Republic             882 (3) 600 (3)

Germany        36,200 5 33,200 5
Hong Kong      972,000 9 610,000 13
India   1,150,000 12 2,140,000 6
Israel        28,800 4 9,780 1
Italy          2,340 2 15,000 1
Singapore          3,630 (3) 3,010 (3)

Sri Lanka      316,000 46 240,000 31
Switzerland        17,800 19 14,700 14
Thailand   2,900,000 75 1,730,000 48

2008 2009

See footnotes at end of table.

TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY1
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Sapphire—Continued:

United Arab Emirates 8,140 $5 2,530 $2
United Kingdom 1,100 4 504 1
Other 384,000 7 68,200 3

Total 6,090,000 191 4,990,000 127
Other:

Rough, uncut:
Australia NA 3 NA (3)

Brazil NA 7 NA (3)

Canada NA 1 NA 1
China NA 3 NA 1
Colombia NA 1 NA --
Czech Republic NA 2 NA 2
Germany NA 1 NA 1
India NA 2 NA 1
Japan NA 1 NA 1
Pakistan NA 2 NA (3)

Tanzania NA 3 NA (3)

Other NA 16 NA 1
Total NA 42 NA 8

Cut, set and unset:
Australia NA 15 NA (3)

Austria NA 4 NA 1
Brazil NA 19 NA (3)

Canada NA 1 NA (3)

China NA 35 NA 8
France NA 1 NA (3)

Germany NA 34 NA 11
Hong Kong NA 32 NA 1
India NA 74 NA 2
Israel NA 8 NA (3)

Italy NA 1 NA (3)

South Africa NA 1 NA --
Sri Lanka NA 5 NA (3)

Switzerland NA 8 NA 1
Taiwan NA 1 NA (3)

Tanzania NA 5 NA 1
Thailand NA 58 NA 1
United Arab Emirates NA 1 NA (3)

United Kingdom NA 1 NA --
Other NA 15 NA 3

Total NA 319 NA 29

1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.
3Less than ½ unit.

TABLE 8—Continued

Source: U.S. Census Bureau.

U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN
DIAMOND, BY KIND AND COUNTRY1

2008 2009

NA Not available. -- Zero.  
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Country 2008 2009
Laboratory-created, cut but unset:

Austria 2,330 1,430
Brazil 645 374
Canada 24 9
China 9,860 7,600
Czech Republic 55 42
France 298 284
Germany 12,700 11,100
Hong Kong 898 455
India 1,040 2,180
Italy 48 95
Japan 251 61
Korea, Republic of 207 46
Netherlands 5 5
South Africa 281 --
Sri Lanka 1,300 315
Switzerland 620 797
Taiwan 174 161
Thailand 1,330 975
United Arab Emirates 146 98
Other 1,960 3,390

Total 34,200 29,500
Imitation:3

Austria 73,100 47,100
Brazil 25 2
China 21,000 13,300
Czech Republic 7,510 5,080
France 25 --
Germany 723 566
Hong Kong 46 358
India 83 302
Italy 148 123
Japan 58 --
Korea, Republic of 198 131
Russia 15 --
Taiwan 183 --
Thailand 10 39
United Kingdom 193 3
Other 275 208

Total 104,000 67,200

TABLE 9 
VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY1, 2

(Thousand dollars)

 -- Zero.  

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not    
add to totals shown. 
2Customs value.
3Includes pearls.
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Stones Quantity Value2 Quantity Value2

Diamonds:
Rough or uncut 725 $752,000 700 $289,000
Cut but unset 12,900 19,000,000 10,800 12,400,000

Emeralds, cut but unset 4,300 297,000 4,090 214,000
Coral and similar materials, unworked 5,320 12,200 4,430 10,500
Rubies and sapphires, cut but unset 11,400 291,000 9,880 164,000
Pearls:

Natural NA 14,100 NA 21,100
Cultured NA 34,600 NA 26,900
Imitation NA 4,190 NA 4,150

Other precious and semiprecious stones:
Rough, uncut 1,620,000 r 20,900 r 1,080,000 15,000
Cut, set and unset NA 285,000 NA NA
Other NA 9,200 NA NA
Laboratory-created:

Cut but unset 60,300 34,200 8,730 29,500
Other NA 13,500 NA 8,240

Imitation gemstone3 NA 104,000 NA 67,200
Total XX 20,900,000 XX 13,300,000

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

Source: U.S. Census Bureau.

2008 2009

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES1

(Thousand carats and thousand dollars)

r Revised. NA Not available.  XX Not applicable. 
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Country and type4 2005 2006 2007 2008 2009
Gemstones:

Angola 6,371 8,258 8,732 8,016 r 8,100
Australia 8,577 7,305 231 273 60 e

Botswanae 23,900 24,000 25,000 25,000 24,000
Brazile 208 181 182 182 r 182 5

Canada 12,314 13,278 17,144 14,803 10,946
Central African Republice 300 340 370 302 r 300
Chinae 100 100 100 100 100
Congo (Kinshasa) 7,000 5,800 r 5,700 r 4,200 r 3,600
Côte d’Ivoiree 210 210 210 210 210
Ghana 810 780 720 e 520 e 500 e

Guinea 440 380 815 2,500 2,400
Guyana 357 341 269 169 r 179
Lesotho 52 231 454 450 e 450 e

Namibia 1,902 2,400 2,266 r 2,435 r 2,300
Russiae 23,000 23,400 23,300 21,925 5 17,791 5

Sierra Leone 401 r 362 r 362 r 223 r 200 e

South Africae 6,400 6,100 6,100 5,200 2,400
Tanzaniae 185 230 239 202 r 150
Venezuelae 46 45 45 45 45
Zimbabwee 160 160 100 100 100
Other6 109 70 65 105 r 126

Total 92,800 94,000 r 92,400 r 87,000 74,100
Industrial:

Angolae 708 918 970 900 900
Australia 25,730 21,915 18,960 15,397 r 10,700
Botswanae 8,000 8,000 8,000 8,000 7,000
Brazile 600 600 600 600 600
Central African Republice 80 85 93 75 r 60
Chinae 960 965 970 1,000 1,000
Congo (Kinshasa) 28,200 23,100 r 22,600 r 16,700 r 14,400
Côte d’Ivoiree 90 90 90 90 90
Ghanae 200 190 180 130 r 120
Guinea 100 95 200 600 600 e

Russiae 15,000 15,000 15,000 15,000 15,000
Sierra Leone 267 r 241 r 241 r 149 r 100 e

South Africae 9,400 9,100 9,100 7,700 3,100
Tanzaniae 35 42 44 31 r 27
Venezuelae 69 70 70 70 70
Zimbabwee 900 900 r 600 r 700 r 700
Other7 94 67 72 115 r 140

Total 90,400 81,400 r 77,800 r 67,300 r 54,600
Grand total 183,000 175,000 r 170,000 r 154,000 r 129,000

TABLE 11
NATURAL DIAMOND: WORLD PRODUCTION, BY COUNTRY AND TYPE1, 2, 3

(Thousand carats)

eEstimated. rRevised. 

6Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Liberia, and Togo (unspecified).
7Includes Congo (Brazzaville), India, Indonesia, and Liberia.

1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through May 19, 2010.
3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic 
diamond, respectively, but information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.
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GEMSTONES
By Donald W. Olson

Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 
prepared by Glenn J. Wallace, international data coordinator.

In 2010, the estimated value of natural gemstones produced in 
the United States was more than $10.0 million, and the estimated 
value of U.S. laboratory-created gemstone production was more 
than $30.8 million. The total estimated value of U.S. gemstone 
production was about $40.8 million. The value of U.S. gemstone 
imports was $19.6 billion, and the value of combined U.S. 
gemstone exports and reexports was estimated to be $14.9 billion.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrifi ed 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. Of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. Silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). Trade data 
in this report are from the U.S. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.S. Geological Survey (USGS) 
Minerals Yearbook, volume I, Metals and Minerals, chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the fi rst 
stones known to have been used for making jewelry. These 
stones served as symbols of wealth and power. Today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Production

U.S. gemstone production data were based on a survey of 
more than 240 domestic gemstone producers conducted by the 
USGS. The survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the USGS survey did not represent all gemstone 
activity in the United States, which includes thousands of 
professional and amateur collectors. Consequently, the USGS 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 
dealers and collectors, and information gathered at gem and 
mineral shows.

Commercial mining of gemstones has never been extensive 
in the United States. More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United States, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones or 
harvest shell and pearl, fi rms that manufacture laboratory-created 
gemstones, and individuals and companies that cut and polish 
natural and laboratory-created gemstones. The domestic gemstone 
industry is focused on the production of colored gemstones and 
on the cutting and polishing of large diamond stones. Industry 
employment is estimated to be between 1,000 and 1,200.

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and operate 
independently. The small producers probably have an average 
of less than three employees, including those who only work 
part time. The number of gemstone mines operating from 
year to year fl uctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it diffi cult to obtain fi nancing for developing and sustaining 
economically viable operations.

The total value of natural gemstones produced in the United 
States during 2010 was estimated to be about $10.0 million 
(table 3). This production value was an 8% increase from that of 
2009.

Natural gemstone materials indigenous to the United States 
are collected or produced in every State. During 2010, all 50 
States produced at least $1,360 worth of gemstone materials. 
There were 10 States that accounted for 85% of the total value, 
as reported by survey respondents. These States were, in 
descending order of production value, North Carolina, Arizona, 
Oregon, Utah, California, Tennessee, Montana, Colorado, Idaho, 
and Arkansas. Some States were known for the production of 
a single gemstone material—Tennessee for freshwater pearls, 
for example. Other States produced a variety of gemstones; for 
example, Arizona’s gemstone deposits included agate, amethyst, 
azurite, chrysocolla, garnet, jade, jasper, malachite, obsidian, 
onyx, opal, peridot, petrifi ed wood, smithsonite, and turquoise. 
There was also a wide variety of gemstones found and produced 
in California, Idaho, Montana, and North Carolina. 

In 2010, the United States had only one active operation in a 
known diamond-bearing area in Crater of Diamonds State Park 
near Murfreesboro in Pike County, AR. The State of Arkansas 
maintains a dig-for-fee operation for tourists and rockhounds 
at the park; Crater of Diamonds is the only diamond mine in 
the world that is open to the public. The diamonds occur in a 
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lamproite breccia tuff associated with a volcanic pipe and in 
the soil developed from the lamproite breccia tuff. In 2010, 
601 diamond stones with an average weight of 0.218 carat 
were recovered at the Crater of Diamonds State Park. Of the 
601 diamond stones recovered, 23 weighed more than 1 carat. 
Since the diamond-bearing pipe and the adjoining area became 
a State park in 1972, 29,906 diamond stones with a total carat 
weight of 5,981.1 have been recovered (Margi Jenks, park 
interpreter, Crater of Diamonds State Park, written commun., 
September 22, 2011). Exploration has demonstrated that this 
diamond deposit contains about 78.5 million metric tons (Mt) of 
diamond-bearing rock (Howard, 1999, p. 62). An Arkansas law 
enacted early in 1999 prohibits commercial diamond mining in 
the park (Diamond Registry Bulletin, 1999).

A few companies have expressed interest in exploration for 
diamond deposits in areas of Alaska, Colorado, Minnesota, 
Montana, and Wyoming with geologic settings and terrain that 
are similar to Canadian diamond mining areas. Even though 
some exploration has taken place in these States, they remain 
largely unexplored for diamonds (Iron Range Resources & 
Rehabilitation Board, 2012). Although exploration and fi eld 
studies have found many diamond indicators and a number of 
large diamond deposits, none have attracted long-term investors 
or been operated commercially.

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants were produced in the United 
States in 2010. Laboratory-created or synthetic gemstones 
have the same chemical, optical, and physical properties as 
the natural gemstones. Simulants have an appearance similar 
to that of a natural gemstone material, but they have different 
chemical, optical, and physical properties. Laboratory-created 
gemstones that have been produced in the United States 
include alexandrite, cubic zirconia, diamond, emerald, garnet, 
moissanite, ruby, sapphire, spinel, and turquoise. However, 
during 2010, only cubic zirconia, diamond, moissanite, and 
turquoise were produced commercially. Simulants of amber, 
chrysocolla, coral, lapis lazuli, malachite, travertine, and 
turquoise also were manufactured in the United States. In 
addition, certain colors of laboratory-created sapphire and 
spinel, used to represent other gemstones, are classifi ed as 
simulants.

Laboratory-created gemstone production in the United States 
was valued at more than $30.8 million during 2010, which was 
a 13% increase compared with that of 2009. The value of U.S. 
simulant gemstone output was estimated to be more than 
$100 million. Five companies in fi ve States, representing 
virtually the entire U.S. laboratory-created gemstone industry, 
reported production to the USGS. The States with reported 
laboratory-created gemstone production were, in descending 
order of production value, Florida, New York, Massachusetts, 
North Carolina, and Arizona.

Since the 1950s, when scientists manufactured the fi rst 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHT) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 
that thousands of small plants throughout China were using 
the HPHT method and producing laboratory-created diamonds 

suitable for cutting as gemstones. Gem-quality diamonds of 
1 carat or more are harder to manufacture because at that size, 
it is diffi cult to consistently produce diamonds of high quality, 
even in the controlled environment of a laboratory using the 
HPHT method. After more than 50 years of development, that 
situation has changed, and several laboratory-created diamond 
companies were producing high-quality diamonds that equal 
those produced from mines (Park, 2007).

Gemesis Corp. (Sarasota, FL) consistently produced 
gem-quality laboratory-created diamond and reported an 11th 
year of production in 2010. The laboratory-created diamonds are 
produced using equipment, expertise, and technology developed 
by a team of scientists from Russia and the University of Florida. 
The weight of the laboratory-created diamond stones ranges 
from 1½ to 2 carats, and most of the stones are brownish yellow, 
colorless, green, and yellow. Gemesis uses diamond-growing 
machines, each machine capable of growing 3-carat rough 
diamonds by generating HPHT conditions that recreate the 
conditions in the Earth’s mantle where natural diamonds form 
(Davis, 2003). Gemesis could be producing as many as 30,000 to 
40,000 stones each year, and annual revenues may reach 
$70 million to $80 million. Gemesis diamonds are available for 
retail purchase in jewelry stores and on the Internet, and the prices 
of the Gemesis laboratory-created diamonds are 30% to 50% 
lower than those of comparable natural diamond but above the 
prices of simulated diamond (Gemesis Corp., 2010). 

In the early 2000s, Apollo Diamond, Inc., near Boston, MA, 
developed and patented a method for growing single, extremely 
pure, gem-quality diamond crystals by chemical vapor deposition 
(CVD). The CVD technique transforms carbon into plasma, 
which is then precipitated onto a substrate as diamond. CVD 
had been used for more than a decade to cover large surfaces 
with microscopic diamond crystals, but in developing this 
process, Apollo Diamond discovered the temperature, gas 
composition, and pressure combination that resulted in the growth 
of a single diamond crystal. These CVD diamonds may not be 
distinguishable from natural diamond by some tests (Davis, 
2003). Apollo Diamond produced laboratory-created stones that 
ranged from 1 to 2 carats. Growth of CVD diamonds is limited 
only by the size of the seed placed in the diamond-growing 
chamber. In 2008, the company increased its production of large 
stones and sold the diamonds at prices that averaged 15% less 
than those of comparable natural diamonds on the company Web 
site and through select jewelers (Apollo Diamond, Inc., 2008). 
Both Apollo Diamond and Gemesis prefer to call their diamonds 
“cultured” rather than laboratory-created, referring to the fact that 
the diamonds are grown much like a cultured pearl is grown. 

In 2010, Charles & Colvard, Ltd. in North Carolina entered 
its 13th year as the world’s only manufacturer of moissanite, a 
gem-quality laboratory-created silicon carbide. Moissanite is 
also an excellent diamond simulant, but it is being marketed for 
its own gem qualities. Moissanite exhibits a higher refractive 
index (brilliance) and higher luster than diamond. Its hardness is 
between those of corundum (ruby and sapphire) and diamond, 
which gives it durability (Charles & Colvard, Ltd., 2010). 
Charles & Colvard reported that moissanite sales increased by 
53% to $12.7 million in 2010 compared with $8.3 million in 
2009 (Charles & Colvard, Ltd., 2011).
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U.S. mussel shells are used as a source of mother-of-pearl 
and as seed material for culturing pearls. U.S. shell production 
increased by 15% in 2010 compared with that of 2009 as were 
a refl ection of the recovery from the impacts of the global 
recession on luxury spending. This increase was in spite of 
decreased demands for U.S. shell materials caused by the use 
of manmade seed materials and seed materials from China and 
other sources by pearl producers in Japan. The popularity of 
darker and colored pearls and freshwater pearls that do not use 
U.S. seed material has also contributed decreased demands for 
U.S. shell materials. In some regions of the United States, shell 
from mussels was being used more as a gemstone based on its 
own merit rather than as seed material for pearls. This shell 
material was being processed into mother-of-pearl and used in 
beads, jewelry, and watch faces.

Consumption

Historically, diamond gemstones have proven to hold their 
value despite wars or economic depressions, but this did not 
hold true during the recent worldwide economic recession. 
Diamond and colored gemstones value and sales decreased 
during the economic downturn in 2008 and continued into 
2009, but during 2010 U.S. gemstone consumption and sales 
increased.

Although the United States accounted for little of the 
total global gemstone production, it was the world’s leading 
diamond and nondiamond gemstone market. It was estimated 
that U.S. gemstone markets accounted for more than 35% of 
world gemstone demand in 2010. The U.S. market for unset 
gem-quality diamond during the year was estimated to be about 
$18.6 billion, an increase of 46% compared with that of 2009. 
Domestic markets for natural, unset nondiamond gemstones 
totaled approximately $959 million in 2010, which was a 23% 
increase from that of 2009. These large increases in domestic 
markets were a refl ection of the recovery from the impacts of 
the global recession on luxury spending.

In the United States, a majority of domestic consumers 
designate diamond as their favorite gemstone. This popularity 
of diamonds is evidenced by the U.S. diamond market making 
up 95% of the total U.S. gemstone market. Colored natural 
gemstones, colored laboratory-created gemstones, and “fancy” 
colored diamonds were popular in 2010, with the values of the 
domestic markets for almost all types of colored natural, unset 
nondiamond gemstones increased from the 2009 values 
(table 10), also owing to recovery from the impact of the 
recession on luxury spending. 

The estimated U.S. retail jewelry sales were $63.4 billion in 
2010, an increase of 7.7% from sales of $58.8 billion in 2009 
(Gassman, 2011). Twenty-fi ve percent of all U.S. jewelers 
reported jewelry sales increased 20% or more from that of the 
previous year during the 2010 holiday shopping season 
(Graff, 2011).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing, in particular, is complex; 

values can vary signifi cantly depending on time, place, and the 
subjective valuations of buyers and sellers. There are more than 
14,000 categories used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values used to assess polished diamond.

Colored gemstone prices are generally infl uenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. Values and prices of gemstones produced and (or) sold 
in the United States are listed in tables 3 through 5. In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies remain a signifi cant force, 
infl uencing the price of gem-quality diamond sales worldwide 
during 2010 because the companies mine a signifi cant portion of 
the world’s gem-quality diamond produced each year. In 2010, 
De Beers produced 33 million carats from its independently 
owned and joint-venture operations in Botswana, Canada, 
Namibia, and South Africa. De Beers companies also sorted and 
valuated a large portion (by value) of the world’s annual supply 
of rough diamond through De Beers’ subsidiary Diamond 
Trading Co. (DTC). DTC sales of rough diamonds totaled $5.08 
billion during 2010—up $1.85 billion from 2009. DTC rough 
diamond average prices increased by 27% from those of 2009. 
In 2010, De Beers had diamond sales of $5.88 billion, which 
was an increase of 53% from diamond sales of 2009. These 
increases were driven by strong demand in Chinese and Indian 
markets (Lee, 2011). 

Foreign Trade

During 2010, total U.S. gemstone trade with all countries 
and territories was valued at about $34.5 billion, which was 
a increase of 43% from that of 2009. Diamond accounted for 
about 95% of the 2010 gemstone trade total. In 2010, U.S. 
exports and reexports of diamond were shipped to 95 countries 
and territories, and imports of all gemstones were received from 
99 countries and territories (tables 6–10). In 2010, U.S. import 
quantities in cut diamond increased by 24% compared with 
those of 2009, and their value increased by 45%. U.S. import 
quantities in rough and unworked diamond decreased by 44%, 
although their value increased by 81% (table 7). The United 
States remained the world’s leading diamond importer and 
was a signifi cant international diamond transit center as well 
as the world’s leading gem-quality diamond market. In 2010, 
U.S. export quantities of gem-grade diamond increased by 80% 
compared with those of 2009, and their value increased by 33%. 
The large volume of reexports revealed the signifi cance that the 
United States had in the world’s diamond supply network 
(table 6). These increases in trade were owing to recovery from 
the impact of the recession on luxury spending.

Import values of laboratory-created gemstone increased by 
10% for the United States in 2010 compared with those of 2009 
(table 10). Again, this increase in imports was owing to recovery 
from the impact of the recession on luxury spending.

 Laboratory-created gemstone imports from Austria, China, 
Germany, Hong Kong, India, Switzerland, and Thailand, with 
more than $500,000 in imports each, made up about 91% 
(by value) of the total domestic imports of laboratory-created 
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gemstones during the year (table 9). The marketing of imported 
laboratory-created gemstones and enhanced gemstones as 
natural gemstones, and the mixing of laboratory-created 
materials with natural stones in imported parcels, continued to 
be problems for some domestic producers in 2009. There also 
were continuing problems with some simulants being marketed 
as laboratory-created gemstones during the year.

World Review

The gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and colored gemstone 
production and sales. Most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand, a 
function performed by De Beers through DTC. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
infl uenced by consumer demand and supply availability.

In 2010, world natural diamond production totaled about 
144 million carats—79.9 million carats gem quality and 
63.8 million carats industrial grade (table 11). Most production 
was concentrated in a few regions—Africa [Angola, Botswana, 
Congo (Kinshasa), Namibia, and South Africa], Asia 
(northeastern Siberia and Yakutia in Russia), Australia, North 
America (Northwest Territories in Canada), and South America 
(Brazil and Venezuela). In 2010, Russia led the world in total 
natural diamond output quantity (combined gemstone and 
industrial) with 23% of the world estimated production. Botswana 
was the world’s leading gemstone diamond producer with 31%; 
followed by Russia, 22%; Angola, 16%; Canada, 15%; Congo 
(Kinshasa), 7%; South Africa, 4%; Namibia, 2%; and Guinea, 
1%. These eight countries produced 97% (by quantity) of the 
world’s gemstone diamond output in 2010.

In 2002, the international rough-diamond certifi cation 
system, the Kimberley Process Certifi cation Scheme (KPCS), 
was agreed upon by United Nations (UN) member nations, the 
diamond industry, and involved nongovernmental organizations 
to prevent the shipment and sale of confl ict diamonds. Confl ict 
diamonds are diamonds that originate from areas controlled 
by forces or factions opposed to legitimate and internationally 
recognized governments, and are used to fund military action 
in opposition to those governments, or in contravention of the 
decisions of the UN Security Council. The KPCS includes 
the following key elements: the use of forgery-resistant 
certifi cates and tamper-proof containers for shipments of rough 
diamonds; internal controls and procedures that provide credible 
assurance that confl ict diamonds do not enter the legitimate 
diamond market; a certifi cation process for all exports of rough 
diamonds; the gathering, organizing, and sharing of import 
and export data on rough diamonds with other participants 
of relevant production; credible monitoring and oversight of 
the international certifi cation scheme for rough diamonds; 
effective enforcement of the provisions of the certifi cation 
scheme through dissuasive and proportional penalties for 
violations; self regulation by the diamond industry that fulfi lls 
minimum requirements; and sharing information with all other 
participants on relevant rules, procedures, and legislation as 
well as examples of national certifi cates used to accompany 

shipments of rough diamonds. Israel assumed the chair of KPCS 
for January 1 through December 31, 2010, the eighth country or 
organization in succession to hold the chair after Namibia, India, 
South Africa, Canada, Russia, Botswana, and the European 
Commission. The 50 participants represented 76 nations 
(including the 27 member nations of the European Community) 
plus the rough diamond-trading entity of Taipei. During 2010, 
Côte d’Ivoire continued to be under UN sanctions and was not 
trading in rough diamonds, and Venezuela voluntarily suspended 
exports and imports of rough diamonds until further notice. The 
participating nations in the KPCS account for approximately 
99.8% of the global production and trade of rough diamonds 
(Kimberley Process, undated). 

Globally, the value of production of natural gemstones other 
than diamond was estimated to be more than $2.5 billion in 
2010. Most nondiamond gemstone mines are small, low-cost, 
and widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), Madagascar (beryl, rose 
quartz, sapphire, and tourmaline), Mexico (agate, opal, and 
topaz), Sri Lanka (beryl, ruby, sapphire, and topaz), Tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 
the South Pacifi c and in other equatorial waters; Australia, 
China, French Polynesia, and Japan were key producers in 2010.

Worldwide diamond exploration allocations decreased by 
9% in 2010, to $357 million spent by 99 companies compared 
with $393 million by 113 companies during 2009. This lowered 
the diamond share of overall worldwide mineral exploration 
spending to 3% during 2010. Planned diamond exploration 
spending in 2010 was at its lowest value since 2003. Africa was 
the most popular diamond exploration location for the seventh 
year in a row, although Africa’s share of overall exploration 
spending decreased to 35% in 2010 from almost 50% in 2009. 
Canada’s share of total diamond exploration budgets increased 
to 29% in 2010 from 18% in 2009. De Beers Group dropped 
from the position of top diamond explorer that it had held for 
more than a decade and was replaced by ALROSA Co. Ltd. 
ALROSA, De Beers Group, and Rio Tinto plc were the three 
leading diamond exploration companies, accounting for 57% 
of the estimated $357 million total global diamond exploration 
budget in 2010 (Metals Economics Group, 2010, p. 8–9; 2011, 
p. 13).

Worldwide in 2010, diamond prices recovered strongly from 
the downturn caused by the global recession. The recovery was 
led by an upturn in the U.S. markets; this was demonstrated by 
increasing quantity and value of diamond imports in 2010 and 
improved sales in North America overall (Metals Economics 
Group, 2011, p. 10). 

Worldwide in 2010, three diamond mines started up, including 
one mine reopening. One of the startups was in Botswana, 
one in Brazil, and the reopening was in South Africa (Metals 
Economics Group, 2011, p. 15). 
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 Botswana.—Firestone Diamonds plc received a license for 
mining the BK11 Mine in July 2010, and began operating phase 
I of the production plant. Work on phase 2 was completed in 
the third quarter of 2010, increasing the ore production rate to 
1.5 million metric tons (Mt) per year. The mine reached full 
production of 150,000 carats per year in the fourth quarter of 
2010. The BK11 Mine is an open pit operation, which is 90% 
owned by Firestone Diamonds plc and 10% by a local company. 
Firestone estimated the BK11 Mine’s reserves to be 18.0 Mt at 
startup (Metals Economics Group, 2011, p. 15).

Brazil.—During the third quarter of 2010, Vaaldiam Mining 
Inc. started production at its Duas Barras alluvial mining 
operation. Diamond recovery during the quarter was 643 carats 
from ore grading 0.03 carat per cubic meter. The ore grade 
improved after September with the opening of a second mining 
front that exposed large amounts of better quality gravels. The 
recovered diamond grade was approximately 0.16 carat per 
cubic meter. Vaaldiam estimated the reserves for Duas Barras at 
2.3 Mt (Metals Economics Group, 2011, p. 15). 

Canada.—Canadian diamond production was about 
11.8 million carats (Mct) during 2010, an increase of about 8% 
compared with that of 2009. Diamond exploration continued 
in Canada, with several commercial diamond projects and 
additional discoveries in Alberta, British Columbia, the 
Northwest Territories, the Nunavut Territory, Ontario, and 
Quebec. In 2010, Canada produced 8.2% of the world’s 
combined natural gemstone and industrial diamond output.

The Diavik Diamond Mine in the Northwest Territories 
completed its eighth full year of production. In 2010, Diavik 
produced 6.5 Mct of diamond, an increase of 16% from the 
previous year’s production. At yearend 2010, Diavik estimated 
the mine’s remaining proven and probable reserves to be 18 Mt 
of ore in kimberlite pipes containing 52.2 Mct of diamond and 
projected the total mine life to be 16 to 22 years. Diavik began 
developing an underground mine and substantially completed 
construction on the project during 2009, and the fi rst ore was 
produced during the fi rst quarter of 2010, with full production 
expected in 2013. The mine is an unincorporated joint venture 
between Diavik Diamond Mine Inc. (60%) and Harry Winston 
Diamond Mines Ltd. (40%) (Diavik Diamond Mine Inc., 2011; 
Perron, 2011, p. 2). 

The Ekati Diamond Mine completed its twelfth full year 
of production in 2010. Ekati produced 2.89 Mct of diamond 
from 4.85 Mt of ore. BHP Billiton Ltd. has an 80% controlling 
ownership in Ekati, which also is in the Northwest Territories. 
Ekati has estimated remaining reserves of 38.5 Mt of ore in 
kimberlite pipes that contain 18.3 Mct of diamond. BHP Billiton 
projected the remaining mine life to be 12 years. Approximately 
21% of the Ekati 2010 production is industrial-grade diamond 
(BHP Billiton Ltd., 2011, p. 10; Perron, 2011, p. 1).

The Jericho Diamond Mine is in Nunavut and was originally 
owned by Tahera Diamond Corp. Tahera estimated Jericho 
Diamond Mine’s reserves to be about 5.5 Mt of ore grading 
0.85 carat per ton. In 2008, the Jericho Diamond Mine 
experienced startup problems related to ore mining and 
processing. The mine also suffered fi nancial problems owing 
to the cost of transporting supplies to the mine site, high 
operational costs, high oil prices, and appreciation of the 

Canadian dollar versus the U.S. dollar. All of these problems 
combined to force the company to enter into protection under 
Canada’s “Companies’ Creditors Arrangement Act” on 
January 16, 2008, and the mine suspended production on 
February 6, 2008. At yearend 2009, Tahera was fi nalizing 
arrangements to sell all of its Jericho Mine assets (Perron, 2011, 
p. 2). In July 2010, Shear Minerals Ltd. (now known as Shear 
Diamonds Ltd.) announced that it had entered into a purchase 
agreement with Tahera and Benachee Resources Inc. to acquire 
a 100% interest in the Jericho Diamond Mine, the mine’s 
processing facilities, and all supporting exploration assets in the 
Kitikmeot region of Nunavut (Shear Minerals Ltd., 2010). Shear 
Minerals completed the acquisition of the Jericho Diamond 
Mine in August 2010 with the intention of bringing the mine 
back into production (Shear Minerals Ltd., 2011).

The Snap Lake Mine, which is wholly owned by De Beers 
Canada Inc., is in the Northwest Territories. The Snap Lake 
deposit is a tabular-shaped kimberlite dyke rather than the 
typical kimberlite pipe. The dyke is 2.5 meters thick and dips at 
an angle of 12° to 15°. The deposit was mined using a modifi ed 
room and pillar underground mining method in 2010. The Snap 
Lake Mine started mining operations in October 2007, reached 
commercial production levels in the fi rst quarter of 2008, and 
offi cially opened on June 25, 2008. The mine was expected to 
produce 1.4 Mct per year of diamond, and the mine life was 
expected to be about 20 years. The mine’s production for 2010 
was 926,000 carats for a recovered grade of 1.2 carats per metric 
ton (De Beers Canada Inc., 2011; Perron, 2011, p. 2–3).

The Victor Mine, which also is wholly owned by De Beers 
Canada, is in northern Ontario on the James Bay coast. The 
Victor kimberlite consists of two pipes with surface area of 
15 hectares (37.1 acres). The Victor Mine initiated mining 
operations at yearend 2007 and was offi cially opened on 
July 26, 2008. The Victor Mine reportedly has 27.4 Mt of ore 
with average ore grade of 0.23 carat per metric ton estimated 
minable reserves. At full capacity, the open pit mine was 
expected to produce 600,000 carats per year, and the mine 
life was expected to be about 12 years. In 2010, the mine’s 
production was 826,000 carats recovered from 2.67 Mt of ore 
(De Beers Canada Inc., undated; Perron, 2011, p. 3).

South Africa.—Petra Diamonds Ltd. has operated the Kimberley 
Underground Mines under care-and-maintenance status since 2007. 
De Beers had closed the mines in August 2005. In September 2007, 
Petra Diamonds began the process of purchasing De Beers interests 
in the mines and began rehabilitating the deep underground 
diamond mines. Petra Diamonds purchased the Kimberley diamond 
operations from De Beers for $11 million, and Petra Diamonds was 
given approval to operate the mines under De Beers’ licence. After 
completing the mine rehabilitation, Petra Diamonds reopened the 
underground mine in September 2010. Petra had been producing 
from tailings and stockpile for the previous few years. During the 
fourth quarter of 2010, Kimberley produced 25,000 carats grading 
0.14 carat per metric ton, and sold 17,300 carats at an average 
price of $285 per carat. The Kimberley Mines are 74% owned by 
Petra Diamonds and 26% by Sedibeng Mining (Pty) Ltd. Petra 
Diamonds estimated the Kimberley Mine’s reserves to be 57.0 Mt. 
Kimberley’s annual production was expected to be 100,000 carats 
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from the processing of 1 Mt per year of ore (Metals Economics 
Group, 2011, p. 15; Petra Diamonds Ltd., undated). 

Outlook

As the domestic and global economy improves, Internet 
sales of diamonds, gemstones, and jewelry were expected to 
continue to expand and increase in popularity, as were other 
forms of e-commerce that emerge to serve the diamond and 
gemstone industry. Internet sales are expected to add to and 
partially replace “brick-and-mortar” sales. This is likely to take 
place as the gemstone industry and its customers become more 
comfortable with and learn the applications of new e-commerce 
tools, such as sales Web sites and online social networking Web 
sites (Dayrit, 2011). 

As more independent producers, such as Ekati and Diavik 
in Canada, come online they will bring a greater measure of 
competition to global markets that presumably will bring more 
supplies and lower prices. Further consolidation of diamond 
producers and larger quantities of rough diamond being sold 
outside DTC is expected to continue as the diamond industry 
adjusts to De Beers’ reduced infl uence on the industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones are likely to enter the marketplace and necessitate 
more transparent trade industry standards to maintain customer 
confi dence.
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Gemstone Production method Company/producer Date of first production
Alexandrite Flux Creative Crystals Inc. 1970s.

Do. Melt pulling J.O. Crystal Co., Inc. 1990s.
Do. do. Kyocera Corp. 1980s.
Do. Zone melt Seiko Corp. Do.

Cubic zirconia Skull melt Various producers 1970s.
Emerald Flux Chatham Created Gems 1930s.

Do. do. Gilson 1960s.
Do. do. Kyocera Corp. 1970s.
Do. do. Lennix 1980s.
Do. do. Russia Do.
Do. do. Seiko Corp. Do.
Do. Hydrothermal Biron Corp. Do.
Do. do. Lechleitner 1960s.
Do. do. Regency 1980s.
Do. do. Russia Do.

Ruby Flux Chatham Created Gems 1950s.
Do. do. Douras 1990s.
Do. do. J.O. Crystal Co., Inc. 1980s.
Do. do. Kashan Created Ruby 1960s.
Do. Melt pulling Kyocera Corp. 1970s.
Do. Verneuil Various producers 1900s.
Do. Zone melt Seiko Corp. 1980s.

Sapphire Flux Chatham Created Gems 1970s.
Do. Melt pulling Kyocera Corp. 1980s.
Do. Verneuil Various producers 1900s.
Do. Zone melt Seiko Corp. 1980s.

Star ruby Melt pulling Kyocera Corp. Do.
Do. do. Nakazumi Earth Crystals Co. Do.
Do. Verneuil Linde Air Products Co. 1940s.

Star sapphire do. do. Do.

TABLE 2 
LABORATORY-CREATED GEMSTONE PRODUCTION METHODS

Do., do. Ditto.
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Gem materials 2009 2010
Beryl 918 r 1,700
Coral, all types 150 150
Diamond (2) (2)
Garnet 148 149
Gem feldspar 858 693
Geode/nodules 105 110
Opal 225 189
Quartz:

Macrocrystalline3 231 273

Cryptocrystalline4 216 208
Sapphire/ruby 256 344
Shell 713 821
Topaz (2) (2)
Tourmaline 112 95
Turquoise 531 449
Other 4,850 4,840

Total 9,310 r 10,000

4Cryptocrystalline quartz (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,

totals shown.

3Macrocrystalline quartz (crystals recognizable with the naked eye) includes 
amethyst, aventurine, blue quartz, citrine, hawk’s eye, pasiolite, prase,
quartz cat’s eye, rock crystal, rose quartz, smoky quartz, and tiger’s eye. 

2Less than ½ unit.

jasper, moss agate, onyx, and sard.

TABLE 3 
ESTIMATED VALUE OF U.S. NATURAL GEMSTONE PRODUCTION,

(Thousand dollars)

BY GEM TYPE1

rRevised.
1Data are rounded to no more than three significant digits; may not add to 
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Carat Description, Clarity1 Representative prices
weight color2 (GIA terms) January3 June4 December5

0.25 G VS1 $1,400 $1,400 $1,400
Do. G VS2 1,300 1,300 1,300
Do. G SI1 1,200 1,200 1,200
Do. H VS1 1,350 1,350 1,350
Do. H VS2 1,250 1,250 1,250
Do. H SI1 1,150 1,150 1,150

0.50 G VS1 2,650 2,650 2,650
Do. G VS2 2,200 2,200 2,200
Do. G SI1 1,900 1,900 1,900
Do. H VS1 2,350 2,350 2,350
Do. H VS2 2,150 2,150 2,150
Do. H SI1 1,800 1,800 1,800

1.00 G VS1 6,400 6,400 6,400
Do. G VS2 5,450 5,450 5,450
Do. G SI1 4,650 4,650 4,650
Do. H VS1 5,300 5,300 5,300
Do. H VS2 4,800 4,800 4,800
Do. H SI1 4,225 4,225 4,225

2.00 G VS1 11,400 11,900 12,100
Do. G VS2 10,900 11,200 11,500
Do. G SI1 8,800 8,800 9,100
Do. H VS1 9,300 9,300 9,500
Do. H VS2 9,000 9,000 9,100
Do. H SI1 8,000 8,000 8,250

TABLE 4 
PRICES PER CARAT OF U.S. CUT ROUND DIAMONDS, BY SIZE AND QUALITY IN 2010

5Source: The Gem Guide, v. 29, no. 6, November/December 2010, p. 20–22.

3Source: The Gem Guide, v. 29, no. 1, January/February 2010, p. 20–22.

slightly included, but not visible; SI1—slightly included.

Do. Ditto.
1Clarity: IF—no blemishes; VVS1—very, very slightly included; VS1—very slightly included; VS2—very

4Source: The Gem Guide, v. 29, no. 4, July/August 2010, p. 20–22.

2Gemological Institute of America (GIA) color grades: D—colorless; E—rare white; G, H, I—traces of color.

Gemstone January1 December2

Amethyst $10–25 $10–25
Blue sapphire 900–1,650 950–1,800
Blue topaz 5–10 5–10
Emerald 2,400–4,000 2,400–4,000
Green tourmaline 50–70 50–70
Cultured saltwater pearl3 5 5
Pink tourmaline 70–150 70–150
Rhodolite garnet 20–40 22–45
Ruby 1,850–2,200 1,850–2,200
Tanzanite 300–375 300–375

3Prices are per 4.5–5-millimeter pearl.

purchase prices paid by retail jewelers on a per stone basis for 1 to less 
than 1 carat fine-quality stones.
2Source: The Gem Guide, v. 29, no. 6, November/December 2010, p. 50, 
53, 57, 61, 63, 65, and 68–71. These figures are approximate 
wholesale purchase prices paid by retail jewelers on a per-stone basis for 
1 to less than 1 carat fine-quality stones.

TABLE 5
PRICES PER CARAT OF U.S. CUT COLORED GEMSTONES IN 2010

Price range per carat

1Source: The Gem Guide, v. 29, no. 1, January/February 2010, p. 48, 51,
55, 59, 61, 63, and 66–69. These figures are approximate wholesale
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
Exports:

Australia 37,600 $21 33,000 $34
Belgium 300,000 150 346,000 396
Canada 46,600 70 52,000 87
Costa Rica 8,470 2 9,430 2
France 49,200 25 33,000 94
Hong Kong 807,000 380 1,910,000 448
India 962,000 477 1,300,000 825
Israel 960,000 482 419,000 365
Japan 17,800 5 3,400 9
Mexico 504,000 79 561,000 84
Netherlands 561 1 1,150 9
Netherlands Antilles 10,600 23 12,700 34
Singapore 31,200 13 8,690 10
South Africa 829 2 636 7
Switzerland 152,000 146 147,000 177
Taiwan 12,900 5 9,080 4
Thailand 86,700 40 92,500 14
United Arab Emirates 108,000 46 193,000 68
United Kingdom 27,400 58 325,000 58
Other 156,000 133 2,250,000 139

Total 4,280,000 2,160 7,710,000 2,860
Reexports:

Armenia 1,670 (3) 1,880 (3)
Australia 59,600 19 16,300 16
Belgium 4,130,000 1,110 2,410,000 1,600
Canada 139,000 127 143,000 144
Dominican Republic 15,300 3 10,500 1
France 80,800 43 47,900 78
Guatemala 50,300 5 46,000 5
Hong Kong 3,220,000 1,190 4,340,000 1,820
India 2,350,000 959 2,730,000 1,900
Israel 6,940,000 2,750 4,390,000 4,110
Japan 117,000 24 98,200 32
Malaysia 9,860 1 2,480 2
Mexico 2,990 2 5,780 1
Singapore 193,000 50 65,500 24
South Africa 66,500 55 29,300 45
Switzerland 584,000 492 429,000 565
Thailand 145,000 29 160,000 31
United Arab Emirates 749,000 198 338,000 188
United Kingdom 383,000 204 166,000 269
Other 1,710,000 534 598,000 407

Total 20,900,000 7,780 16,000,000 11,200
Grand total 25,200,000 9,940 23,700,000 14,100

Source: U.S. Census Bureau.

2010

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.

2009

3Less than ½ unit.

TABLE 6
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL

DIAMOND), BY COUNTRY 1
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)
Rough or uncut, natural:3

Angola 359,000 $48 67,000 $132
Australia 17,700 2 8,060 1
Botswana 88,100 35 81,500 68
Brazil 443 (4) -- --
Canada 27,300 32 35,300 43
Congo (Kinshasa) 11,600 7 6,650 7
Ghana 250 (4) 135 (4)
Guyana 212 (4) 534 (4)
India 32,700 1 12,900 1
Namibia 10,000 6 7,450 9
Russia 16,500 3 37,500 8
South Africa 104,000 112 102,000 223
Other 32,000 43 29,400 31

Total 700,000 289 389,000 524
Cut but unset, not more than 0.5 carat:

Belgium 344,000 127 281,000 106
Canada 7,910 7 13,000 9
China 25,800 18 37,500 21
Dominican Republic 38,200 10 7,250 2
Hong Kong 239,000 24 180,000 25
India 5,760,000 1,150 7,310,000 1,560
Israel 400,000 198 433,000 207
Mauritius 6,920 15 5,780 15
Mexico 65,900 10 92,300 21
South Africa 1,780 10 9,440 13
Thailand 60,800 17 93,400 14
United Arab Emirates 153,000 30 77,100 17
Other 57,400 39 r 63,900 49

Total 7,160,000 1,650 8,610,000 2,060
Cut but unset, more than 0.5 carat:

Belgium 640,000 2,130 706,000 2,900
Canada 20,200 60 23,300 83
Hong Kong 26,800 76 42,200 102
India 1,110,000 1,930 1,900,000 3,610
Israel 1,670,000 5,350 2,000,000 7,530
Mexico 1,810 3 1,250 1
Russia 57,800 137 25,300 98
South Africa 34,700 533 63,000 892
Switzerland 23,500 238 11,300 391
Thailand 3,980 9 5,910 13
United Arab Emirates 33,900 60 10,100 42
Other 53,200 256 73,800 343

Total 3,670,000 10,800 4,860,000 16,000

4Less than ½ unit.

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.

TABLE 7
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND, BY KIND, WEIGHT, AND COUNTRY1

20102009

rRevised. -- Zero.
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Emerald:

Belgium 1,980 $1 1,340 (3)
Brazil 500,000 7 120,000 $7
Canada 434 (3) 4 (3)
China 4,150 (3) 13,800 1
Colombia 314,000 120 406,000 131
France 315 2 1,480 2
Germany 8,470 2 54,000 2
Hong Kong 334,000 23 246,000 17
India 2,410,000 18 1,810,000 37
Israel 181,000 20 172,000 17
Italy 2,380 1 2,880 (3)

Switzerland 7,980 8 6,290 13
Thailand 292,000 8 487,000 10
United Kingdom 356 1 1,550 2
Other 38,000 3 89,400 15

Total 4,090,000 214 3,410,000 254
Ruby:

Belgium 10 (3) 16 (3)
China 2,100 (3) 19,200 (3)
France 37 (3) 1,730 (3)
Germany 8,370 (3) 10,900 (3)
Hong Kong 420,000 1 201,000 1
India 2,500,000 2 2,310,000 6

TABLE 8
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY 1

2009 2010

, , , ,
Israel 5,560 1 22,300 (3)
Italy 1,330 (3) 4,300 (3)
Kenya 16,700 (3) 1,810 (3)
Sri Lanka 2,020 1 3,800 (3)
Switzerland 933 3 129 2
Thailand 1,750,000 14 1,880,000 22
United Arab Emirates 64 2 210 (3)
Other 179,000 13 168,000 11

Total 4,880,000 37 4,630,000 42
Sapphire:

Australia 2,340 (3) 1,190 (3)
Austria 472 (3) 3,380 (3)
Belgium 283 1 2,420 1
China 122,000 1 56,700 3
Dominican Republic 600 (3) -- --
Germany 33,200 5 123,000 4
Hong Kong 610,000 13 536,000 9
India 2,140,000 6 2,570,000 20
Israel 9,780 1 19,300 2
Italy 15,000 1 5,440 1
Singapore 3,010 (3) -- --
Sri Lanka 240,000 31 309,000 66
Switzerland 14,700 14 13,700 20
Thailand 1,730,000 48 2,630,000 78
United Arab Emirates 2,530 2 319 (3)
United Kingdom 504 1 610 1

See footnotes at end of table.
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
Sapphire—Continued:

Other 68,200 3 44,800 8
Total 4,990,000 127 6,320,000 214

Other:
Rough, uncut, all countries NA 8 NA 15

Total NA 8 NA 15
Cut, set and unset, all countries NA 29 NA 32

Total NA 29 NA 32
NA Not available. -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Less than ½ unit.

TABLE 8—Continued
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN

DIAMOND, BY KIND AND COUNTRY 1

2009

Source: U.S. Census Bureau.

2010
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Country 2009 2010
Laboratory-created, cut but unset:

Austria 1,430 1,950
Brazil 374 96
Canada 9 --
China 7,600 5,700
Czech Republic 42 118
France 284 232
Germany 11,100 10,100
Hong Kong 455 549
India 2,180 9,870
Italy 95 78
Japan 61 25
Korea, Republic of 46 53
Netherlands 5 29
Sri Lanka 315 35
Switzerland 797 500
Taiwan 161 186
Thailand 975 723
United Arab Emirates 98 --
Other 3,390 2,050

Total 29,500 32,300
Imitation:3

Austria 47,100 51,400
Brazil 2 --
China 13,300 13,300
Czech Republic 5,080 5,070
France -- 5
Germany 566 726
Hong Kong 358 158
India 302 125
Italy 123 164
Korea, Republic of 131 282
Taiwan -- 25
Thailand 39 28
United Kingdom 3 --
Other 208 406

Total 67,200 71,700

TABLE 9 
VALUE OF U.S. IMPORTS OF LABORATORY-CREATED

AND IMITATION GEMSTONES, BY COUNTRY 1, 2

(Thousand dollars)

 -- Zero.

Source: U.S. Census Bureau.

1Data are rounded to no more than three significant digits; may not
add to totals shown. 
2Customs value.
3Includes pearls.
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Stones Quantity Value2 Quantity Value2

Coral and similar materials, unworked 4,430 10,500 5,760 12,000
Diamonds:

Cut but unset 10,800 12,400,000 r 13,500 18,100,000
Rough or uncut 700 289,000 389 524,000

Emeralds, cut but unset 4,090 214,000 3,140 254,000
Pearls:

Cultured NA 26,900 NA 15,800
Imitation NA 4,150 NA 5,100
Natural NA 21,100 NA 22,900

Rubies and sapphires, cut but unset 9,880 164,000 10,900 256,000
Other precious and semiprecious stones:

Rough, uncut 1,080,000 15,000 1,400,000 30,700
Cut, set and unset NA 247,000 NA 276,000
Other 91,100 11,600 78,100 11,300
Laboratory-created:

Cut but unset 8,730 29,500 6,800 32,300
Other NA 8,240 NA 14,600

Imitation gemstone3 NA 67,200 NA 66,600
Total 1,200,000 13,500,000 r 1,520,000 19,600,000

  

rRevised. NA Not available.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

Source: U.S. Census Bureau.

2009 2010

TABLE 10
U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES 1

(Thousand carats and thousand dollars)
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Country and type4 2006 2007 2008 2009 2010
Gemstones:

Angola 8,258 8,732 8,016 12,445 12,500 e

Armenia 184 123 101 50 50 e

Australia 7,305 231 273 220 r, e 100 e

Botswanae 24,000 25,000 25,000 24,000 25,000

Brazile 181 182 182 200 r, 5 200
Canada 13,278 17,144 14,803 10,946 11,773
Central African Republice 340 370 302 r, 5 249 r, 5 250

Chinae 100 100 100 100 100
Congo (Kinshasa) 5,800 5,700 4,200 3,700 r 5,500

Côte d’Ivoiree -- r -- r -- r -- r --
Ghana 768 671 478 301 r 300 e

Guinea 355 815 2,500 557 r 550
Guyana 341 269 169 144 144 e

Lesotho 231 454 450 e 450 e 460
Namibia 2,400 2,266 2,435 1,192 r 1,200 e

Russiae 23,400 23,300 21,925 5 17,791 5 17,800
Sierra Leone 362 362 223 241 r 240 e

South Africae 6,100 6,100 5,200 2,500 r 3,500

Tanzaniae 230 239 202 155 r 77

Venezuelae 45 45 45 45 45

Zimbabwee 160 100 100 100 50

Other6 70 75 r 121 r 79 r 70
Total 93,900 r 92,300 r 86,800 r 75,500 r 79,900

Industrial:
Angolae 918 970 900 1,383 r, 5 1,300
Australia 21,915 18,960 15,397 10,700 9,900
Botswanae 8,000 8,000 8,000 7,000 7,000

Brazile 600 600 600 600 600

Central African Republice 85 93 74 5 62 r, 5 60

Chinae 965 970 1,000 1,000 1,000
Congo (Kinshasa) 23,100 22,600 16,700 14,600 r 22,200

Côte d’Ivoiree -- r -- r -- r -- r --
Ghana 192 168 120 75 r 75 e

Guinea 118 200 600 139 r 130

Russiae 15,000 15,000 15,000 15,000 15,000
Sierra Leone 241 241 149 160 r 160 e

South Africae 9,100 9,100 7,700 3,600 r 5,400

Tanzaniae 42 44 36 r 27 14

Venezuelae 70 70 70 70 70

Zimbabwee 900 600 700 850 r 800

Other7 67 84 r 145 r 115 r 118
Total 81,300 r 77,700 r 67,200 r 55,400 r 63,800

Grand total 175,000 r 170,000 r 154,000 r 131,000 r 144,000

1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2Table includes data available through June 2, 2011.
3In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic 
diamond, respectively, but information is inadequate to formulate reliable estimates of output levels.

TABLE 11
NATURAL DIAMOND: WORLD PRODUCTION, BY COUNTRY AND TYPE 1, 2, 3

(Thousand carats)

eEstimated. rRevised. -- Zero.
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6Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Liberia, and Togo (unspecified).
7Includes Congo (Brazzaville), India, Indonesia, and Liberia.

4Includes near-gem and cheap-gem qualities.
5Reported figure.

TABLE 11—Continued
NATURAL DIAMOND: WORLD PRODUCTION, BY COUNTRY AND TYPE 1, 2, 3
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Gemstones
By Donald W. olson

Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 
prepared by Glenn J. Wallace, international data coordinator.

In 2011, the estimated value of natural gemstones produced 
in the United states was more than $11.0 million, and the 
estimated value of U.s. laboratory-created gemstone production 
was more than $31.9 million. the total estimated value of U.s. 
gemstone production was about $43.0 million. the value of U.s. 
gemstone imports was $23.5 billion, and the value of combined 
U.s. gemstone exports and reexports was estimated to be $18.2 
billion. In 2011, world natural diamond production totaled 
almost 135 million carats, of which an estimated 74.0 million 
carats was gem quality.

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrified 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). trade data 
in this report are from the U.s. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.s. Geological survey (UsGs) 
minerals Yearbook, volume I, metals and minerals, chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
they have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the first 
stones known to have been used for making jewelry. these 
stones served as symbols of wealth and power. today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Production

U.s. gemstone production data were based on a survey of 
more than 250 domestic gemstone producers conducted by the 
UsGs. the survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the UsGs survey did not represent all gemstone 
activity in the United states, which includes thousands of 
professional and amateur collectors. Consequently, the UsGs 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 

dealers and collectors, and information gathered at gem and 
mineral shows.

Commercial mining of gemstones has never been extensive 
in the United states. more than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United states, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

the commercial gemstone industry in the United states 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, firms that manufacture 
laboratory-created gemstones, and individuals and companies 
that cut and polish natural and laboratory-created gemstones. 
the domestic gemstone industry is focused on the production of 
colored gemstones and on the cutting and polishing of large 
diamond stones. Industry employment is estimated to be 
between 1,000 and 1,200.

most natural gemstone producers in the United states 
are small businesses that are widely dispersed and operate 
independently. the small producers probably have an average 
of less than three employees, including those who only work 
part time. the number of gemstone mines operating from 
year to year fluctuates because the uncertainty associated with 
the discovery and marketing of gem-quality minerals makes 
it difficult to obtain financing for developing and sustaining 
economically viable operations.

the total value of natural gemstones produced in the United 
states was estimated to be about $11.0 million during 2011 
(table 3). this production value was a 10% increase from that of 
2010.

natural gemstone materials indigenous to the United states 
are collected or produced in every state. During 2011, all 50 
states produced at least $1,390 worth of gemstone materials. 
there were 11 states that accounted for 90% of the total value, 
as reported by survey respondents. these states were, in 
descending order of production value, Arizona, north Carolina, 
oregon, Utah, California, tennessee, montana, Arkansas, 
Colorado, Idaho, and maine. some states were known for 
the production of a single gemstone material—tennessee for 
freshwater pearls, for example. other states produced a variety 
of gemstones; for example, Arizona’s gemstone deposits 
included agate, amethyst, azurite, chrysocolla, garnet, jade, 
jasper, malachite, obsidian, onyx, opal, peridot, petrified wood, 
smithsonite, and turquoise. A wide variety of gemstones also 
was found and produced in California, Idaho, montana, and 
north Carolina. 

In 2011, the United states had only one active operation in a 
known diamond-bearing area in Crater of Diamonds state Park 
near murfreesboro in Pike County, AR. the state of Arkansas 



29.2 [ADVAnCe ReLeAse] U.s. GeoLoGICAL sURVeY mIneRALs YeARBooK—2011

maintains a dig-for-fee operation for tourists and rockhounds 
at the park; Crater of Diamonds is the only diamond mine in 
the world that is open to the public. the diamonds occur in a 
lamproite breccia tuff associated with a volcanic pipe and in 
the soil developed from the lamproite breccia tuff. In 2011, 560 
diamond stones with an average weight of 0.267 carat were 
recovered at the Crater of Diamonds state Park. of the 560 
diamond stones recovered, 30 weighed more than 1 carat. since 
the diamond-bearing pipe and the adjoining area became a state 
park in 1972 through yearend 2011, 29,906 diamond stones 
with a total carat weight of 5,981.1 have been recovered (margi 
Jenks, park interpreter, Crater of Diamonds state Park, written 
commun., January 22, 2013). exploration has demonstrated 
that this diamond deposit contains about 78.5 million metric 
tons (mt) of diamond-bearing rock (Howard, 1999, p. 62). 
An Arkansas law enacted early in 1999 prohibits commercial 
diamond mining in the park (Diamond Registry Bulletin, 1999).

A few companies have expressed interest in exploration for 
diamond deposits in areas of Alaska, Colorado, minnesota, 
montana, and Wyoming with geologic settings and terrain that 
are similar to Canadian diamond mining areas. even though 
some exploration has taken place in these states, they remain 
largely unexplored for diamonds (Iron Range Resources & 
Rehabilitation Board, 2012). Although exploration and field 
studies have found many diamond indicators and a number of 
large diamond deposits, none have attracted long-term investors 
or been operated commercially.

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants were produced in the United 
states in 2011. Laboratory-created or synthetic gemstones have 
the same chemical, optical, and physical properties as natural 
gemstones. simulants have an appearance similar to that of a 
natural gemstone material, but they have different chemical, 
optical, and physical properties. Laboratory-created gemstones 
that have been produced in the United states include alexandrite, 
cubic zirconia, diamond, emerald, garnet, moissanite, ruby, 
sapphire, spinel, and turquoise. However, during 2011, only 
cubic zirconia, diamond, moissanite, and turquoise were 
produced commercially. simulants of amber, chrysocolla, 
coral, lapis lazuli, malachite, travertine, and turquoise also were 
manufactured in the United states. In addition, certain colors of 
laboratory-created sapphire and spinel, used to represent other 
gemstones, are classified as simulants.

Laboratory-created gemstone production in the United states 
was valued at more than $31.9 million during 2011, which 
was a 4% increase compared with that of 2010. the value 
of U.s. simulant gemstone output was estimated to be more 
than $100 million. Five companies in five States, representing 
virtually the entire U.s. laboratory-created gemstone industry, 
reported production to the UsGs. the states with reported 
laboratory-created gemstone production were, in descending 
order of production value, Florida, new York, massachusetts, 
north Carolina, and Arizona.

Since the 1950s, when scientists manufactured the first 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHt) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 

that thousands of small plants throughout China were using 
the HPHt method and producing laboratory-created diamonds 
suitable for cutting as gemstones. Gem-quality diamonds of 1 
carat or more are harder to manufacture because at that size, it is 
difficult to consistently produce diamonds of high quality, even 
in the controlled environment of a laboratory using the HPHt 
method. After more than 50 years of development, that situation 
changed, and several laboratory-created diamond companies 
were able to produce high-quality diamonds that equaled those 
produced from mines (Park, 2007).

Gemesis Corp. (sarasota, FL) consistently produced gem-
quality laboratory-created diamond and reported production 
in 2011. the weight of the laboratory-created diamond 
stones ranges from 1½ to 2 carats, and most of the stones are 
brownish yellow, colorless, green, and yellow. Gemesis uses 
diamond-growing machines capable of growing 3-carat rough 
diamonds by generating HPHt conditions that recreate the 
conditions in the earth’s mantle where natural diamonds form 
(Davis, 2003). the prices of the Gemesis laboratory-created 
diamonds are 30% to 50% lower than those of comparable 
natural diamond but above the prices of simulated diamond 
(Gemesis Corp., 2010). 

In the early 2000s, Apollo Diamond, Inc., near Boston, mA, 
developed and patented a method for growing single, extremely 
pure, gem-quality diamond crystals by chemical vapor 
deposition (CVD). the CVD technique transforms carbon into 
plasma, which is then precipitated onto a substrate as diamond. 
CVD had been used for more than a decade to cover large 
surfaces with microscopic diamond crystals, but in developing 
this process, Apollo Diamond discovered the temperature, gas 
composition, and pressure combination that resulted in the 
growth of a single diamond crystal. Apollo Diamond produced 
laboratory-created stones that ranged from 1 to 2 carats. 
Beginning in 2008, Apollo Diamond increased its production 
of large stones and sold the diamonds at prices that averaged 
15% less than those of comparable natural diamonds (Apollo 
Diamond, Inc., 2008). Apollo Diamond and Gemesis prefer to 
call their diamonds “cultured” rather than laboratory-created, 
referring to the fact that the diamonds are grown much like a 
cultured pearl is grown. 

During 2011, Apollo Diamond ceased manufacture of 
single-crystal CVD diamond for gemstone and industrial use. 
on August 31, 2011, sCIo Diamond technology Corp. acquired 
the diamond growing machines and the related intellectual 
property rights from Apollo Diamond and on June 5, 2012, 
acquired the remainder of the assets including cultured diamond 
gemstone-related technology, inventory, and various intellectual 
property rights. sCIo Diamond technology transferred all 
diamond growing equipment to their labs in Greenville, sC, and 
planned to begin manufacturing single-crystal CVD diamonds 
during 2012 (Yahoo Finance, 2012).

Charles & Colvard, Ltd. in north Carolina was the world’s 
only manufacturer of moissanite, a gem-quality laboratory-
created silicon carbide. moissanite is an excellent diamond 
simulant, but it is being marketed for its own gem qualities. 
moissanite exhibits a higher refractive index (brilliance) and 
higher luster than diamond. Its hardness is between those of 
corundum (ruby and sapphire) and diamond, which gives it 
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durability (Charles & Colvard, Ltd., 2010). Charles & Colvard 
reported that moissanite sales increased by 26% to just more 
than $16 million in 2011 compared with $12.7 million in 2010 
(Bracken, 2012).

U.s. mussel shells are used as a source of mother-of-pearl 
and as seed material for culturing pearls. U.s. shell production 
increased slightly in 2011 compared with that of 2010. this 
increase was in spite of decreased demands for U.s. shell 
materials caused by the use of manmade seed materials and 
seed materials from China and other sources by pearl producers 
in Japan. the popularity of darker and colored pearls and 
freshwater pearls that do not use U.s. seed material has also 
contributed decreased demands for U.s. shell materials. In some 
regions of the United states, shell from mussels was being used 
more as a gemstone based on its own merit rather than as seed 
material for pearls. this shell material was being processed into 
mother-of-pearl and used in beads, jewelry, and watch faces.

Consumption

Historically, diamond gemstones have proven to hold their 
value despite wars or economic depressions, but this did not 
hold true during the recent worldwide economic recession. 
Diamond and colored gemstones value and sales decreased 
during the economic downturn in 2008 and continued into 2009, 
but during 2010 and 2011 U.s. gemstone consumption and sales 
increased. 

Although the United states accounted for little of the 
total global gemstone production, it was the world’s leading 
diamond and nondiamond gemstone market. It was estimated 
that U.s. gemstone markets accounted for more than 35% of 
world gemstone demand in 2011. the U.s. market for unset 
gem-quality diamond during the year was estimated to be about 
$22.3 billion, an increase of 20% compared with that of 2010. 
Domestic markets for natural, unset nondiamond gemstones 
totaled approximately $1.19 billion in 2011, which was a 24% 
increase from that of 2010. these large increases in domestic 
markets were a reflection of the recovery from the impacts of 
the global recession on luxury spending.

In the United states, a majority of domestic consumers 
designate diamond as their favorite gemstone. this popularity 
of diamonds is evidenced by the U.s. diamond market making 
up 95% of the total U.s. gemstone market. Colored natural 
gemstones, colored laboratory-created gemstones, and “fancy” 
colored diamonds were popular in 2011, with the values of the 
domestic markets for almost all types of colored natural, unset 
nondiamond gemstones increased from the 2010 values 
(table 10), also owing to recovery from the impact of the 
recession on luxury spending. 

the estimated U.s. retail jewelry sales were $68.3 billion 
in 2011, an increase of 11% from sales of $61.5 billion in 
2010 (Gassman, 2012). Fifty-nine percent of all U.s. jewelers 
reported jewelry sales increased during the holiday shopping 
season from that of the previous year holiday shopping season 
(Graff, 2012).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing, in particular, is complex; 
values can vary significantly depending on time, place, and the 
subjective valuations of buyers and sellers. more than 14,000 
categories are used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values can be used to assess polished diamond.

Colored gemstone prices are generally influenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. Values and prices of gemstones produced and (or) sold 
in the United states are listed in tables 3 through 5. In addition, 
customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies remain a significant force, 
influencing the price of gem-quality diamond sales worldwide 
during 2011 because the companies mine a significant portion 
of the world’s gem-quality diamond produced each year. In 
2011, De Beers production from its independently owned 
and joint-venture operations in Botswana, Canada, namibia, 
and south Africa decreased 5% to 31.3 million carats (mct), 
compared with that of 2010. De Beers companies also sorted 
and valuated a large portion (by value) of the world’s annual 
supply of rough diamond through De Beers’ subsidiary 
Diamond trading Co. (DtC). DtC sales of rough diamonds 
increased 27% during 2011 compared with those of 2010 and 
totaled $6.5 billion during 2011. DtC rough diamond average 
prices increased by 29% from those of 2010. In 2011, De Beers 
had total diamond and jewelry sales of $7.4 billion, which was 
an increase of 26% compared with those of 2010 (Demarco, 
2012). 

Foreign Trade

During 2011, total U.s. gemstone trade with all countries 
and territories was valued at about $41.7 billion, which was 
an increase of 24% from that of 2010. Diamond accounted for 
about 97% of the 2011 gemstone trade total value. In 2011, U.s. 
exports and reexports of diamond were shipped to 92 countries 
and territories, and imports of all gemstones were received from 
97 countries and territories (tables 6–10). In 2011, U.s. import 
quantities in cut diamond decreased slightly compared with 
those of 2010, and their value increased by 20%. U.s. import 
quantities in rough and unworked diamond increased by 81%, 
although their value increased by 20% (table 7). the United 
states remained the world’s leading diamond importer and was 
a significant international diamond transit center as well as the 
world’s leading gem-quality diamond market. In 2011, U.s. 
export and reexports quantities of gem-grade diamond decreased 
by 32% compared with those of 2010, and their value increased 
by 29%. The large volume of reexports revealed the significance 
of the United states in the world’s diamond supply network 
(table 6). 
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Import values of laboratory-created gemstone increased by 
27% for the United states in 2011 compared with those of 2010 
(table 10). this increase in imports was owing to recovery from 
the impact of the recession on luxury spending.

 Laboratory-created gemstone imports from Austria, Belgium, 
China, Germany, India, and malaysia, with more than $33 
million in imports, accounted for about 90% (by value) of the 
total domestic imports of laboratory-created gemstones during 
the year (table 9). the marketing of imported laboratory-created 
gemstones and enhanced gemstones as natural gemstones, and 
the mixing of laboratory-created materials with natural stones in 
imported parcels, continued to be problems for some domestic 
producers in 2011. Problems continued with some simulants 
being marketed as laboratory-created gemstones during the year.

World Review

the gemstone industry worldwide has two distinct sectors—
diamond mining and marketing and colored gemstone 
production and sales. most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand, a 
function performed by De Beers through DtC. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
influenced by consumer demand and supply availability.

In 2011, world natural diamond production totaled about 
135 mct—74.0 mct gem quality and 60.5 mct industrial grade 
(table 11). most production was concentrated in a few regions—
Africa [Angola, Botswana, Congo (Kinshasa), namibia, 
and south Africa], Asia (northeastern siberia and Yakutia in 
Russia), Australia, north America (northwest territories in 
Canada), and south America (Brazil and Venezuela). In 2011, 
Russia led the world in total natural diamond output quantity 
(combined gemstone and industrial) with 25% of the estimated 
world production. Botswana was the world’s leading gemstone 
diamond producer with 34%; followed by Russia, 25%; Canada, 
15%; Angola, 11%; Congo (Kinshasa), 5%; south Africa, 4%; 
namibia, 2%; and Zimbabwe and Lesotho, with 1% each. 
these nine countries produced 98% (by quantity) of the world’s 
gemstone diamond output in 2011.

In 2002, the international rough-diamond certification 
system, the Kimberley Process Certification Scheme (KPCS), 
was agreed upon by United nations (Un) member nations, the 
diamond industry, and involved nongovernmental organizations 
to prevent the shipment and sale of conflict diamonds. Conflict 
diamonds are diamonds that originate from areas controlled 
by forces or factions opposed to legitimate and internationally 
recognized governments, and are used to fund military action 
in opposition to those governments, or in contravention of the 
decisions of the Un security Council. the KPCs includes 
the following key elements: the use of forgery-resistant 
certificates and tamper-proof containers for shipments of rough 
diamonds; internal controls and procedures that provide credible 
assurance that conflict diamonds do not enter the legitimate 
diamond market; a certification process for all exports of rough 
diamonds; the gathering, organizing, and sharing of import 
and export data on rough diamonds with other participants 
of relevant production; credible monitoring and oversight of 

the international certification scheme for rough diamonds; 
effective enforcement of the provisions of the certification 
scheme through dissuasive and proportional penalties for 
violations; self regulation by the diamond industry that fulfills 
minimum requirements; and sharing information with all other 
participants on relevant rules, procedures, and legislation as 
well as examples of national certificates used to accompany 
shipments of rough diamonds. Congo (Kinshasa) assumed the 
chair of KPCs for January 1 through December 31, 2011, the 
ninth country or organization in succession to hold the chair 
after Israel, namibia, India, south Africa, Canada, Russia, 
Botswana, and the european Commission. the 54 participants 
represented 80 nations (including the 27 member nations of the 
european Community) plus the rough diamond-trading entity 
of taipei. During 2011, Côte d’Ivoire continued to be under Un 
sanctions and was not trading in rough diamonds, and Venezuela 
voluntarily suspended exports and imports of rough diamonds 
until further notice. the participating nations in the KPCs 
account for approximately 99.8% of the global production and 
trade of rough diamonds (Kimberley Process, undated). 

Globally, the value of production of natural gemstones other 
than diamond was estimated to be more than $2.5 billion in 
2011. most nondiamond gemstone mines are small, low-cost, 
and widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are Afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), Australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), Colombia (beryl, emerald, and sapphire), 
Kenya (beryl, garnet, and sapphire), madagascar (beryl, rose 
quartz, sapphire, and tourmaline), mexico (agate, opal, and 
topaz), sri Lanka (beryl, ruby, sapphire, and topaz), tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 
the South Pacific and in other equatorial waters; Australia, 
China, French Polynesia, and Japan were key producers in 2011.

Worldwide diamond exploration allocations increased in 2011 
after 3 years of declines with 70 companies allocating $449 
million, compared with 99 companies allocating $357 million 
during 2010. this made the diamond share of overall worldwide 
exploration spending 3%. Africa no longer was the most popular 
diamond exploration location, after 7 years in a row of being the 
leading exploration spending spot (metals economics 
Group, 2011).

Worldwide in 2011, average diamond values increased 10% 
to $97.67 per carat from the 2010 average value of $88.79 
per carat. This increase was reflected in increases in the U.S. 
markets, which demonstrated increasing quantity and value of 
diamond imports in 2011 compared with those of 2010, and 
improved sales in north America overall (metals economics 
Group, 2012). 

Despite higher diamond prices, only two new projects 
were commissioned in 2011. the Kao mine in Lesotho began 
operation, and the expansion of the Williamson mine in 
tanzania was commissioned in December 2011 
(metals economics Group, 2012). 
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Canada.—Canadian diamond production was about 10.8 
mct during 2011, a decrease of about 8% compared with that 
of 2010. Diamond exploration continued in Canada, with 
several commercial diamond projects and additional discoveries 
in Alberta, British Columbia, the northwest territories, the 
nunavut territory, ontario, and Quebec. In 2011, Canada 
produced 8% of the world’s combined natural gemstone and 
industrial diamond output.

The Ekati Diamond Mine, Canada’s first operating 
commercial diamond mine, completed its 13th full year of 
production in 2011. ekati produced 2.07 mct of diamond from 
4.60 mt of ore. BHP Billiton Ltd. has an 80% controlling 
ownership in ekati, which is in the northwest territories. ekati 
has estimated remaining reserves of 33.9 mt of ore in kimberlite 
pipes that contain 16.2 mct of diamond. BHP Billiton projected 
the remaining mine life to be 11 years. Approximately 21% of 
the ekati 2011 diamond production is industrial-grade material 
(Perron, 2011, p. 1; BHP Billiton Ltd., 2012, p. 10).

the Diavik Diamond mine, Canada’s second diamond mine, 
also located in the northwest territories, completed its ninth 
full year of production. Diavik produces an average of 2 million 
metric tons per year (mt/yr), grading an average of 3.1 carats 
per ton. At yearend 2011, Diavik estimated the mine’s remaining 
proven and probable reserves to be 18.9 mt of ore in kimberlite 
pipes containing 58.9 mct of diamond and projected the total 
mine life to be 16 to 22 years. Diavik began developing an 
underground mine and substantially completed construction on 
the project during 2009. The first ore was produced from the 
underground mine during the first quarter of 2010, with full 
production expected in 2013. the mine is an unincorporated 
joint venture between Diavik Diamond mine Inc. (60%) and 
Harry Winston Diamond mines Ltd. (40%) (Perron, 2011, p. 2; 
Diavik Diamond mine Inc., 2012, p. 5). 

Canada’s third diamond mine, the Jericho Diamond mine 
in nunavut, was originally owned by tahera Diamond Corp. 
tahera estimated the Jericho Diamond mine’s reserves to be 
about 5.5 mt of ore grading 0.85 carats per ton. the Jericho 
Diamond mine experienced startup problems related to ore 
mining and processing. The mine also suffered financial 
problems owing to the cost of transporting supplies to the mine 
site, high operational costs, high oil prices, and appreciation of 
the Canadian dollar versus the U.s. dollar. All of these problems 
combined to force the company to enter into protection under 
Canada’s “Companies’ Creditors Arrangement Act” on 
January 16, 2008, and the mine suspended production on 
February 6, 2008. At yearend 2009, Tahera was finalizing 
arrangements to sell all of its Jericho Diamond mine assets 
(Perron, 2011, p. 2). In July 2010, shear minerals Ltd. (now 
known as shear Diamonds Ltd.) announced that it had entered 
into a purchase agreement with tahera and Benachee Resources 
Inc. to acquire a 100% interest in the Jericho Diamond mine, 
the mine’s processing facilities, and all supporting exploration 
assets in the Kitikmeot region of nunavut (shear minerals Ltd., 
2010). shear minerals completed the acquisition of the Jericho 
Diamond mine in August 2010 with the intention of bringing 
the mine back into production during 2012 (shear minerals Ltd., 
2011). 

the snap Lake mine, in the northwest territories, is wholly 
owned by De Beers Canada Inc. the snap Lake deposit is a 
tabular-shaped kimberlite dyke rather than the typical kimberlite 
pipe. the dyke is 2.5 meters thick and dips at an angle of 12° to 
15°. The deposit was mined using a modified room and pillar 
underground mining method in 2011. the snap Lake mine 
started mining operations in october 2007, reached commercial 
production levels in the first quarter of 2008, and officially 
opened June 25, 2008. the mine was expected to produce 1.4 
mct per year of diamond, and the mine life was expected to be 
about 20 years. the mine’s production for 2011 amounted to 
881,000 carats for a recovered grade of 1.2 carats per ton (De 
Beers Canada Inc., 2011; Perron, 2011, p. 2–3; De Beers Group 
Inc., 2012).

the Victor mine, in northern ontario on the James Bay 
coast, also is wholly owned by De Beers Canada. the Victor 
kimberlite consists of two pipes with surface area of 15 
hectares. the Victor mine initiated mining operations at yearend 
2007 and was officially opened on July 26, 2008. The Victor 
reportedly has 27.4 mt of ore with average ore grade of 0.23 
carats per ton estimated minable reserves. At full capacity, the 
open pit mine was expected to produce 600,000 carats per year, 
and the mine life was expected to be about 12 years. In 2011, the 
mine’s production was 779,000 carats recovered from 2.67 mt 
of ore (Perron, 2011, p. 3; De Beers Group Inc., 2012; De Beers 
Canada Inc., undated).

Lesotho.—the Kao mine, owned by namakwa Batla 
Diamonds Co., began processing kimberlite ore in late 
november 2011 and began commercial production in march 
2012. namakwa expected production of 170,000 carats for 2012 
(metals economics Group, 2012).

Tanzania.—Refurbishing of the plant at the Williamson 
mine began in December 2011. the Williamson mine is 75% 
owned by Petra Diamond Ltd. and 25% by the Government 
of tanzania. Petra began operating the newly rebuilt plant in 
march 2012, but was waiting for a secure electrical supply 
before committing to the full expansion to mining 10 mt/yr of 
ore (metals economics Group, 2012, p. 24).

Outlook

As the domestic and global economy improves, Internet 
sales of diamonds, gemstones, and jewelry were expected to 
continue to expand and increase in popularity, as were other 
forms of e-commerce that emerge to serve the diamond and 
gemstone industry. Internet sales are expected to add to and 
partially replace “brick-and-mortar” sales. this is likely to take 
place as the gemstone industry and its customers become more 
comfortable with and learn the applications of new e-commerce 
tools, such as sales Web sites and online social networking Web 
sites (Dayrit, 2011). 

As more independent producers, such as ekati and Diavik 
in Canada, come online they will bring a greater measure of 
competition to global markets that presumably will bring more 
supplies and lower prices. Further consolidation of diamond 
producers and larger quantities of rough diamond being sold 
outside DtC is expected to continue as the diamond industry 
adjusts to De Beers’ reduced influence on the industry. 
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more laboratory-created gemstones, simulants, and treated 
gemstones are likely to enter the marketplace and necessitate 
more transparent trade industry standards to maintain customer 
confidence.
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Gemstone Production method Company/producer Date of first production
Alexandrite Flux Creative Crystals Inc. 1970s.

Do. melt pulling J.o. Crystal Co., Inc. 1990s.
Do. do. Kyocera Corp. 1980s.
Do. Zone melt seiko Corp. Do.

Cubic zirconia skull melt Various producers 1970s.
emerald Flux Chatham Created Gems 1930s.

Do. do. Gilson 1960s.
Do. do. Kyocera Corp. 1970s.
Do. do. Lennix 1980s.
Do. do. Russia Do.
Do. do. seiko Corp. Do.
Do. Hydrothermal Biron Corp. Do.
Do. do. Lechleitner 1960s.
Do. do. Regency 1980s.
Do. do. Russia Do.

Ruby Flux Chatham Created Gems 1950s.
Do. do. Douras 1990s.
Do. do. J.o. Crystal Co., Inc. 1980s.
Do. do. Kashan Created Ruby 1960s.
Do. melt pulling Kyocera Corp. 1970s.
Do. Verneuil Various producers 1900s.
Do. Zone melt seiko Corp. 1980s.

sapphire Flux Chatham Created Gems 1970s.
Do. melt pulling Kyocera Corp. 1980s.
Do. Verneuil Various producers 1900s.
Do. Zone melt seiko Corp. 1980s.

star ruby melt pulling Kyocera Corp. Do.
Do. do. nakazumi earth Crystals Co. Do.
Do. Verneuil Linde Air Products Co. 1940s.

star sapphire do. do. Do.

tABLe 2 
LABoRAtoRY-CReAteD Gemstone PRoDUCtIon metHoDs

Do., do. Ditto.
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Gem materials 2010 2011
Beryl 1,700 1,740
Coral, all types 150 150
Diamond (2) (2)

Garnet 149 110
Gem feldspar 693 756
Geode/nodules 110 110
opal 189 71
Quartz:

macrocrystalline3 273 333
Cryptocrystalline4 208 248

sapphire/ruby 344 343
shell 821 832
topaz (2) (2)

tourmaline 95 73
turquoise 449 1,330
other 4,840 4,950

total 10,000 11,000

tiger’s eye.
4Cryptocrystalline quartz (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope,
jasper, moss agate, onyx, and sard.

1Data are rounded to no more than three significant digits; may not add
to totals shown.

3macrocrystalline quartz (crystals recognizable with the naked eye) 
includes amethyst, aventurine, blue quartz, citrine, hawk’s eye, pasiolite,   

2Less than ½ unit.

prase, quartz cat’s eye, rock crystal, rose quartz, smoky quartz, and   

tABLe 3 
estImAteD VALUe oF U.s. nAtURAL Gemstone PRoDUCtIon,

BY Gem tYPe1

(thousand dollars)
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Carat Description, Clarity2 Representative prices
weight color1 (GIA terms) January3 June4 December5

0.25 G Vs1 $1,400 $1,650 $1,650
Do. G Vs2 1,300 1,600 1,600
Do. G sI1 1,200 1,250 1,250
Do. H Vs1 1,350 1,600 1,600
Do. H Vs2 1,250 1,500 1,500
Do. H sI1 1,150 1,200 1,200

0.50 G Vs1 2,650 3,600 3,600
Do. G Vs2 2,200 3,100 3,100
Do. G sI1 1,900 2,500 2,500
Do. H Vs1 2,350 3,170 3,170
Do. H Vs2 2,150 2,750 2,750
Do. H sI1 1,800 2,250 2,250

1.00 G Vs1 6,400 8,500 8,500
Do. G Vs2 5,450 8,000 8,000
Do. G sI1 4,650 6,500 6,500
Do. H Vs1 5,300 7,700 7,700
Do. H Vs2 4,800 7,200 7,200
Do. H sI1 4,225 5,900 5,900

2.00 G Vs1 12,100 15,500 15,500
Do. G Vs2 11,500 13,200 13,200
Do. G sI1 9,100 11,200 11,200
Do. H Vs1 9,500 13,300 13,300
Do. H Vs2 9,100 11,700 11,700
Do. H sI1 8,250 10,300 10,300

tABLe 4 
PRICes PeR CARAt oF U.s. CUt RoUnD DIAmonDs, BY sIZe AnD QUALItY In 2011

5source: the Gem Guide, v. 30, no. 6, november/December 2011, p. 20–22.

3source: the Gem Guide, v. 30, no. 1, January/February 2011, p. 20–22.
slightly included, but not visible; sI1—slightly included.

Do. Ditto.
1Gemological Institute of America (GIA) color grades: D—colorless; e—rare white; G, H, I—traces of color.
2Clarity: IF—no blemishes; VVs1—very, very slightly included; Vs1—very slightly included; Vs2—very

4source: the Gem Guide, v. 30, no. 4, July/August 2011, p. 20–22.

Gemstone January1 December2

Amethyst $10–25 $10–25
Blue sapphire 950–1,800 950–1,900
Blue topaz 5–10 5–10
emerald 2,400–4,000 2,600–4,400
Green tourmaline 50–70 50–70
Cultured saltwater pearl3 5 5
Pink tourmaline 70–150 65–170
Rhodolite garnet 22–45 22–45
Ruby 1,850–2,200 2,200–2,600
tanzanite 300–375 300–375

3Prices are per 4.5 to 5-millimeter pearl.

purchase prices paid by retail jewelers on a per stone basis for 1-to-less 
than 1 carat, fine-quality stones.
2source: the Gem Guide, v. 30, no. 6, november/December 2011, p. 50, 
53, 57, 61, 63, 65, and 68–71. these figures are approximate 
wholesale purchase prices paid by retail jewelers on a per-stone basis for 
1-to-less than 1 carat, fine-quality stones.

tABLe 5
PRICes PeR CARAt oF U.s. CUt CoLoReD Gemstones In 2011

Price range per carat

1source: the Gem Guide, v. 30, no. 1, January/February 2011, p. 50, 53,  
57, 61, 63, 65, and 68–71. these figures are approximate wholesale 
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
exports:

Aruba 5,460 $9 3,390 $11
Australia 33,000 34 11,700 25
Austria 440 2 544 1
Bahamas, the 870 3 852 5
Belgium 346,000 396 269,000 370
Belize 371 1 142 (3)

Brazil 20,200 3 7,130 2
Canada 52,000 87 52,400 96
Cayman Islands 1,240 5 1,190 6
China 23,300 34 13,900 39
Costa Rica 9,430 2 7,760 1
Curacao -- -- 6,150 17
Denmark 368 1 190 (3)

Dominican Republic 1,680,000 10 44,300 11
France 33,000 94 1,200 34
Germany 3,720 4 22,500 4
Honduras 300 1 113 (3)

Hong Kong 1,910,000 448 2,320,000 522
India 1,300,000 825 768,000 579
Ireland 10,000 39 895 5
Israel 419,000 365 293,000 756
Italy 1,600 3 3,020 15
Jamaica 179 (3) 440 2
Japan 3,400 9 6,830 3
Lebanon 1,410 2 4,800 5
malaysia 505 2 255 (3)

mexico 561,000 84 604,000 97
netherlands 1,150 9 474 1
netherlands Antilles (former) 12,700 34 5,860 15
new Zealand 630 2 429 2
Panama 443 (3) 609 2
Qatar 4,370 7 -- --
Russia 460,000 2 639 3
singapore 8,690 10 6,050 3
south Africa 636 7 510 4
sweden 145 (3) 2,510 7
switzerland 147,000 177 190,000 257
taiwan 9,080 4 497 2
thailand 92,500 14 168,000 22
United Arab emirates 193,000 68 131,000 66
United Kingdom 325,000 58 492,000 76
Vietnam 2,610 2 564 (3)

other 27,500 r 7 r 12,500 5
total 7,710,000 2,860 5,450,000 3,070

Reexports:
Armenia 1,880 (3) 11,000 5
Aruba 3,320 3 2,290 4
Australia 16,300 16 2,980 18
Austria 4,500 (3) 301 3
Belgium 2,410,000 1,600 956,000 2,240
Botswana 370 2 7 (3)

Canada 143,000 144 129,000 150
China 28,700 18 32,900 43
France 47,900 78 6,560 126
Germany 5,820 2 2,230 3
Guatemala 46,000 5 52,600 4
Hong Kong 4,340,000 1,820 2,830,000 2,470
India 2,730,000 1,900 3,510,000 2,940

see footnotes at end of table.

tABLe 6
U.s. eXPoRts AnD ReeXPoRts oF DIAmonD (eXCLUsIVe oF InDUstRIAL

DIAmonD), BY CoUntRY1

20112010
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Quantity Value2 Quantity Value2

Country (carats) (millions) (carats) (millions)
Israel 4,390,000 $4,110 2,000,000 $5,140
Italy 24,900 5 7,270 3
Japan 98,200 32 47,200 34
Laos 4,260 1 4,850 3
Lebanon 7,860 5 3,040 5
malaysia 2,480 2 376 4
mexico 5,780 1 2,900 3
namibia 6,180 10 4,450 11
netherlands 458,000 304 108,000 365
netherlands Antilles (former) 16,100 38 4,360 16
saint Kitts and nevis 424 1 333 (3)

singapore 65,500 24 5,080 41
south Africa 29,300 45 8,040 76
spain 2,600 3 207 (3)

switzerland 429,000 565 83,500 604
taiwan 17,900 6 18,000 15
thailand 160,000 31 178,000 60
United Arab emirates 338,000 188 511,000 322
United Kingdom 166,000 269 31,500 399
other 27,300 r 10 r 17,300 24

total 16,000,000 11,200 10,600,000 15,100
Grand total 23,700,000 14,100 16,000,000 18,200

rRevised. -- Zero.

tABLe 6—Continued
U.s. eXPoRts AnD ReeXPoRts oF DIAmonD (eXCLUsIVe oF InDUstRIAL

DIAmonD), BY CoUntRY1

2010

source: U.s. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.
3Less than ½ unit.

2011
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)
Rough or uncut, natural:3

Angola 67,000 $132 26,700 $168
Belgium 114 (4) 2,640 4
Botswana 81,500 68 84,100 159
Brazil -- -- 110 2
Canada 35,300 43 20,100 37
Central African Republic 669 3 394 (4)

Congo (Kinshasa) 6,650 7 6,460 8
India 12,900 1 170,000 2
Israel 10,000 2 1,030 2
Lesotho 488 18 932 40
namibia 7,450 9 3,820 4
Russia 37,500 8 118,000 18
sierra Leone 4,100 4 3,180 10
south Africa 102,000 223 199,000 173
other 22,700 r 27 r 68,200 3

total 389,000 524 r 704,000 630
Cut but unset, not more than 0.5 carat:

Australia 5,690 3 4,110 4
Belgium 281,000 106 277,000 102
Botswana 8,240 13 6,890 18
Brazil 238 (4) 4,470 1
Canada 13,000 9 23,600 8
China 37,500 21 34,300 31
Dominican Republic 7,250 2 3,430 1
Hong Kong 180,000 25 197,000 30
India 7,310,000 1,560 6,990,000 1,850
Israel 433,000 207 414,000 236
mauritius 5,780 15 6,220 17
mexico 92,300 21 76,300 21
namibia 3,220 7 2,060 5
Russia 2,470 2 585 1
south Africa 9,440 13 4,910 7
sri Lanka 1,020 (4) 2,980 1
switzerland 807 (4) 40,600 2
thailand 93,400 14 93,000 13
United Arab emirates 77,100 17 112,000 42
United Kingdom 2,790 1 24,700 4
Vietnam 27,100 21 30,400 29
other 12,400 r 2 r 11,600 3

total 8,610,000 2,060 8,360,000 2,430
Cut but unset, more than 0.5 carat:

Armenia 430 (4) 3,170 3
Australia 6,600 37 4,710 41
Belgium 706,000 2,900 733,000 3,550
Botswana 12,500 54 11,200 63
Brazil 424 4 294 7
Canada 23,300 83 16,200 67
Central African Republic 4 (4) 35 2
China 19,300 60 35,000 102
Costa Rica 31 1 5 (4)

France 1,650 26 1,240 23
Germany 662 8 3,050 13
Hong Kong 42,200 102 48,500 107
India 1,900,000 3,610 1,970,000 4,410
Indonesia 44 3 41 1
Israel 2,000,000 7,530 1,970,000 8,950
Italy 5,260 16 3,320 11
Japan 595 2 1,380 2
Lebanon 1,150 2 1,470 3

see footnotes at end of table.

tABLe 7
U.s. ImPoRts FoR ConsUmPtIon oF DIAmonD, BY KInD, WeIGHt, AnD CoUntRY1

20112010
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Quantity Value2 Quantity Value2

Kind, range, and country of origin (carats) (millions) (carats) (millions)
Lesotho -- -- 136 $28
madagascar 55 $1 -- --
mauritius 3,220 18 2,720 16
mexico 1,250 1 465 2
namibia 9,620 35 16,800 89
netherlands 244 3 284 5
Philippines 868 1 145 1
Russia 25,300 98 17,100 100
singapore 1,710 2 245 1
south Africa 63,000 892 42,700 900
sri Lanka 1,130 8 3,920 4
switzerland 11,300 391 18,900 541
tanzania 66 1 -- --
thailand 5,910 13 11,200 26
United Arab emirates 10,100 42 38,400 100
United Kingdom 3,550 53 3,880 85
Vietnam 3,410 4 1,920 2
other 1,260 r 137 r 1,750 7

total 4,860,000 16,000 4,970,000 19,300

2010 2011

4Less than ½ unit.

U.s. ImPoRts FoR ConsUmPtIon oF DIAmonD, BY KInD, WeIGHt, AnD CoUntRY1
tABLe 7—Continued

source: U.s. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Includes some natural advanced diamond.

rRevised. -- Zero.
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Quantity Value2 Quantity Value2

Kind and country (carats) (millions) (carats) (millions)
emerald:

Belgium 1,340 (3) 737 $1
Brazil 120,000 $7 186,000 9
Canada 4 (3) 1,390 --
China 13,800 1 34,100 --
Colombia 406,000 131 365,000 161
France 1,480 2 152 2
Germany 54,000 2 9,940 3
Hong Kong 246,000 17 118,000 11
India 1,810,000 37 1,400,000 57
Israel 172,000 17 138,000 15
Italy 2,880 (3) 9,050 6
switzerland 6,290 13 71,900 61
thailand 487,000 10 374,000 11
United Kingdom 1,550 2 760 1
other 89,400 15 43,400 10

total 3,410,000 254 2,760,000 348
Ruby:

Belgium 16 (3) 41 (3)

China 19,200 (3) 730 (3)

France 1,730 (3) 15 1
Germany 10,900 (3) 14,000 (3)

Hong Kong 201,000 1 137,000 4
India 2,310,000 6 2,020,000 4
Israel 22,300 (3) 4,570 (3)

Italy 4,300 (3) 9,910 1
Kenya 1,810 (3) 1,050 (3)

sri Lanka 3,800 (3) 633 (3)

switzerland 129 2 55,900 4
thailand 1,880,000 22 1,640,000 23
United Arab emirates 210 (3) -- --
other 168,000 11 r 45,100 7

total 4,630,000 42 3,920,000 45
sapphire:

Belgium 2,420 1 1,720 2
China 56,700 3 163,000 5
France 1,160 2 2,460 2
Germany 123,000 4 32,200 11
Hong Kong 536,000 9 237,000 15
India 2,570,000 20 2,970,000 18
Israel 19,300 2 13,000 3
Italy 5,440 1 93,200 6
madagascar 2,940 4 31,700 3
south Africa 33,700 1 3,680 1
sri Lanka 309,000 66 256,000 77
switzerland 13,700 20 91,800 26
thailand 2,630,000 78 3,050,000 109
United Kingdom 610 1 1,040 3
other 11,900 r 2 r 40,500 1

total 6,320,000 214 6,980,000 282
other:

Rough, uncut, all countries nA 15 nA 23
Cut, set and unset, all countries nA 32 nA 37

r Revised. nA not available. -- Zero.

2010 2011

tABLe 8
U.s. ImPoRts FoR ConsUmPtIon oF Gemstones, otHeR tHAn

DIAmonD, BY KInD AnD CoUntRY1

source: U.s. Census Bureau.

1Data are rounded to no more than three significant digits; may not add to totals shown.   
2Customs value.
3Less than ½ unit.
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Country 2010 2011
Laboratory-created, cut but unset:

Austria 1,950 2,340
Belgium 1,320 882
China 5,700 4,770
Germany 10,100 9,970
India 9,870 11,900
malaysia (3) 3,120
other 3,350 r 3,710

total 32,300 36,700
Imitation:4

Austria 51,400 48,300
China 13,300 19,500
Czech Republic 5,070 5,540
other 1,920 r 2,010

total 71,700 75,400
rRevised. 

tABLe 9 
VALUe oF U.s. ImPoRts oF LABoRAtoRY-CReAteD

AnD ImItAtIon Gemstones, BY CoUntRY1, 2

(thousand dollars)

1Data are rounded to no more than three significant digits; may not    
add to totals shown. 
2Customs value.

4Includes pearls.

3Less than ½ unit.

source: U.s. Census Bureau.

stones Quantity Value2 Quantity Value2

Coral and similar materials, unworked 5,760 12,000 5,370 11,800
Diamonds:

Cut but unset 13,500 18,100,000 13,300 21,700,000
Rough or uncut 389 524,000 704 630,000

emeralds, cut but unset 3,140 254,000 2,760 348,000
Pearls:

Cultured nA 15,800 nA 27,300
Imitation nA 5,100 nA 5,930
natural nA 22,900 nA 18,600

Rubies and sapphires, cut but unset 10,900 256,000 10,900 328,000
other precious and semiprecious stones:

Rough, uncut 1,400,000 30,700 1,670,000 15,000
Cut, set and unset nA 276,000 nA 301,000
other 78,100 11,300 33,600 7,240
Laboratory-created:

Cut but unset 6,800 32,300 6,230 36,700
other nA 14,600 nA 22,800

Imitation gemstone3 nA 66,600 nA 69,400
total 1,520,000 19,600,000 1,740,000 23,500,000

nA not available.  
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Customs value.
3Does not include pearls.

source: U.s. Census Bureau.

2010 2011

tABLe 10
U.s. ImPoRts FoR ConsUmPtIon oF Gemstones1

(thousand carats and thousand dollars)
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Country and type4 2007 2008 2009 2010 2011
Gemstones:

Angola 8,732 8,016 12,445 7,600 r 8,100
Armenia 123 101 50 50 e 80
Australia 231 273 220 e 100 e 86
Botswanae 25,000 25,000 24,000 25,000 25,000
Brazil 182 e 71 r 21 r 25 r 25 p

Canada 17,144 14,803 10,946 11,773 10,795
Central African Republice 370 302 5 249 5 240 r 250
Chinae 100 100 100 100 100
Congo (Kinshasa) 5,700 4,200 3,700 3,400 r 3,900
Ghana 671 478 301 267 r 300 e

Guinea 815 2,500 557 280 r 300 e

Guyana 269 169 r 144 50 e 50
Lesothoe 454 5 450 450 460 450
namibia 2,266 2,435 1,192 1,693 r 1,700 e

Russiae 23,300 21,925 5 17,791 5 17,800 18,500
sierra Leone 362 223 241 306 r 280 e

south Africae 6,100 5,200 2,500 3,500 2,800
tanzaniae 239 202 155 77 51
Venezuelae 45 45 45 45 45
Zimbabwee 100 100 100 900 r 1,000
other6 75 121 79 221 r 221

total 92,300 86,700 r 75,300 r 73,900 r 74,000
Industrial:

Angolae 970 900 1,383 5 900 r 900
Australia 18,960 15,397 10,700 9,900 e 7,500 e

Botswanae 8,000 8,000 7,000 7,000 7,000
Brazile 600 600 600 600 600
Central African Republice 93 74 5 62 5 62 r 62
Chinae 970 1,000 1,000 1,000 1,000
Congo (Kinshasa) 22,600 16,700 14,600 13,400 r 15,600
Ghana 168 120 75 67 r 67 e

Guinea 200 600 139 94 r 95 e

Russiae 15,000 15,000 15,000 15,000 15,000
sierra Leone 241 149 160 131 r 120 e

south Africae 9,100 7,700 3,600 5,400 4,200
tanzaniae 44 36 27 14 9
Venezuelae 70 70 70 70 70
Zimbabwee 600 700 850 7,500 8,000
other7 84 145 115 285 r 285

total 77,700 67,200 55,400 61,400 r 60,500
Grand total 170,000 154,000 131,000 135,000 r 135,000

6Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Liberia, and togo (unspecified).
7Includes Congo (Brazzaville), India, Indonesia, and Liberia.

3In addition to the countries listed, nigeria and the Republic of Korea produce natural diamond, but information is
inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5Reported figure.

eestimated. pPreliminary. rRevised. 
1World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2table includes data available through June 2, 2012.

tABLe 11
nAtURAL DIAmonD: WoRLD PRoDUCtIon, BY CoUntRY AnD tYPe1, 2, 3

(thousand carats)
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Gemstones
By donald W. olson

Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 
prepared by Glenn J. Wallace, international data coordinator.

In 2012, the estimated value of natural gemstones produced in 
the United states was $11.3 million (table 3) and the estimated 
value of U.s. laboratory-created gemstone production was 
$31.2 million. the total estimated value of U.s. gemstone 
production was $42.6 million. the value of U.s. gemstone 
imports was $21.3 billion (table 10) and the value of combined 
U.s. gemstone exports and reexports was estimated to be 
$16.9 billion (table 6). In 2012, world natural diamond 
production totaled 128 million carats, of which an estimated 
92 million carats were gem quality (table 11).

In this report, the terms “gem” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrified 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). trade data 
in this report are from the U.s. census Bureau. all percentages 
in the report were computed using unrounded data. current 
information on industrial-grade diamond and industrial-grade 
garnet can be found in the U.s. Geological survey (UsGs) 
minerals Yearbook, volume I, metals and minerals, chapters on 
industrial diamond and industrial garnet, respectively.

Gemstones have fascinated humans since prehistoric times. 
they have been valued as treasured objects throughout history 
by all societies in all parts of the world. amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the first 
stones known to have been used for making jewelry. these 
stones served as symbols of wealth and power. today, gems are 
worn more for pleasure or in appreciation of their beauty than to 
demonstrate wealth. In addition to jewelry, gemstones are used 
for collections, decorative art objects, and exhibits.

Production

U.s. gemstone production data were based on a survey of 
more than 250 domestic gemstone producers conducted by the 
UsGs. the survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the UsGs survey did not represent all gemstone 
activity in the United states, which includes thousands of 
professional and amateur collectors. consequently, the UsGs 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 

dealers and collectors, and information gathered at gem and 
mineral shows.

commercial mining of gemstones has never been extensive 
in the United states. more than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United states, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses.

the commercial gemstone industry in the United states 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, firms that manufacture laboratory-
created gemstones, and individuals and companies that cut and 
polish natural and laboratory-created gemstones. the domestic 
gemstone industry is focused on the production of colored 
gemstones and on the cutting and polishing of large diamond 
stones. Industry employment is estimated to be between 1,200 
and 1,500 individuals.

most natural gemstone producers in the United states 
are small businesses that are widely dispersed and operate 
independently. the small producers probably have an average 
of three employees, including those who only work part time. 
the number of gemstone mines operating from year to year 
fluctuates because the uncertainty associated with the discovery 
and marketing of gem-quality minerals makes it difficult to 
obtain financing for developing and sustaining economically 
viable operations.

the total value of natural gemstones produced in the United 
states was estimated to be $11.3 million during 2012 (table 3). 
this production value was a 3% increase from that of 2011.

natural gemstone materials indigenous to the United 
states are collected or produced in every state. during 2012, 
each of the 50 states produced at least $1,410 worth of 
gemstone materials. there were 11 states that accounted for 
90% of the total value, as reported by survey respondents. 
these states were, in descending order of production value, 
arizona, north carolina, oregon, california, Utah, tennessee, 
montana, colorado, arkansas, Idaho, and maine. some 
states were known for the production of a single gemstone 
material—tennessee for freshwater pearls, for example. 
other states produced a variety of gemstones; for example, 
arizona’s gemstone deposits included agate, amethyst, azurite, 
chrysocolla, garnet, jade, jasper, malachite, obsidian, onyx, 
opal, peridot, petrified wood, smithsonite, and turquoise. A wide 
variety of gemstones also was found and produced in california, 
Idaho, montana, and north carolina.

In 2012, the United states had only one active operation in a 
known diamond-bearing area in crater of diamonds state Park 
near murfreesboro in Pike county, ar. the state of arkansas 
maintains a dig-for-fee operation for tourists and amateur 
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collectors at the park; crater of diamonds is the only diamond 
mine in the world that is open to the public. the diamonds 
occur in a lamproite breccia tuff associated with a volcanic 
pipe and in the soil developed from the lamproite breccia 
tuff. In 2012, 530 diamond stones with an average weight of 
0.180 carat were recovered at the crater of diamonds state 
Park. of the 530 diamond stones recovered, 13 weighed more 
than 1 carat. since the diamond-bearing pipe and the adjoining 
area became a state park in 1972 through yearend 2012, 
30,436 diamond stones with a total weight of 6,076.5 carats 
have been recovered (margi Jenks, park interpreter, crater of 
diamonds state Park, written commun., January 22, 2013). 
exploration has demonstrated that this diamond deposit contains 
about 78.5 million metric tons (mt) of diamond-bearing rock 
(Howard, 1999, p. 62). an arkansas law enacted early in 1999 
prohibits commercial diamond mining in the park.

In addition to natural gemstones, laboratory-created 
gemstones and gemstone simulants were produced in the United 
states in 2012. laboratory-created or synthetic gemstones have 
the same chemical, optical, and physical properties as natural 
gemstones. simulants have an appearance similar to that of a 
natural gemstone material, but they have different chemical, 
optical, and physical properties. laboratory-created gemstones 
that have been produced in the United states include alexandrite, 
cubic zirconia, diamond, emerald, garnet, moissanite, ruby, 
sapphire, spinel, and turquoise. However, during 2012, only 
cubic zirconia, diamond, moissanite, and turquoise were 
produced commercially. simulants of amber, chrysocolla, 
coral, lapis lazuli, malachite, travertine, and turquoise also were 
manufactured in the United states. In addition, certain colors of 
laboratory-created sapphire and spinel, used to represent other 
gemstones, are classified as simulants.

laboratory-created gemstone production in the United 
states was valued at $31.2 million during 2012, which was 
a slight decrease compared with that of 2011. the value of 
U.s. simulant gemstone output was estimated to be more than 
$100 million. Five companies in five States, representing 
virtually the entire U.s. laboratory-created gemstone industry, 
reported production to the UsGs. the states with reported 
laboratory-created gemstone production were, in descending 
order of production value, Florida, new York, north carolina, 
south carolina, and arizona.

Since the 1950s, when scientists manufactured the first 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHt) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 
that thousands of small plants throughout china were using 
the HPHt method and producing laboratory-created diamonds 
suitable for cutting as gemstones. Gem-quality diamonds of 1 
carat or more are harder to manufacture because at that size, it is 
difficult to consistently produce diamonds of high quality, even 
in the controlled environment of a laboratory using the HPHt 
method. after more than 50 years of development, several 
laboratory-created diamond companies were able to produce 
relatively large high-quality diamonds that equaled those 
produced from mines (Park, 2007).

Gemesis corp. (sarasota, Fl) reported production of gem-
quality laboratory-created diamond in 2012. the weight of 
the laboratory-created diamond stones ranged from 1.5 to 2 
carats, and most of the stones were brownish yellow, colorless, 
green, or yellow. Gemesis uses diamond-growing machines 
capable of growing 3-carat rough diamonds by generating 
HPHt conditions that recreate the conditions in the earth’s 
mantle where natural diamonds form (davis, 2003). the prices 
of the Gemesis laboratory-created diamonds are lower than 
those of comparable natural diamond but above the prices of 
simulated diamond.

In the early 2000s, apollo diamond, Inc., near Boston, ma, 
developed and patented a method for growing single, extremely 
pure, gem-quality diamond crystals by chemical vapor 
deposition (cvd). the cvd technique transforms carbon into 
plasma, which is then precipitated onto a substrate as diamond. 
cvd had been used for more than a decade to cover large 
surfaces with microscopic diamond crystals, but in developing 
this process, apollo diamond discovered the temperature, gas 
composition, and pressure combination that resulted in the 
growth of a single diamond crystal. apollo diamond was able 
to produce laboratory-created stones that ranged from 1 to 
2 carats. during 2011, apollo diamond ceased manufacture 
of single-crystal cvd diamond for gemstone and industrial 
use. during 2011 and 2012, scIo diamond technology corp. 
(Greenville, sc) acquired all diamond growing equipment 
and machines, cultured diamond gemstone-related technology, 
inventory, and various intellectual property rights from apollo 
diamond (scIo diamond technology corp., 2012). scIo 
diamond technology corp. and Gemesis corp. prefer to call 
their diamonds “cultured” rather than laboratory-created, 
referring to the fact that the diamonds are grown much like a 
cultured pearl is grown. scio diamond designed and built a 
new production facility in Greenville, sc, and relocated all 
production equipment from massachusetts to south carolina. 
Production began in July 2012, and over the next 6 months, 
scio diamond produced more than 15,000 carats of laboratory-
created single crystal rough diamond. scio diamond began 
shipping laboratory-created cvd rough diamonds in september 
2012 (scIo diamond technology corp., 2013).

charles & colvard, ltd. in north carolina was the world’s 
only manufacturer of moissanite, a gem-quality laboratory-
created silicon carbide. moissanite is an excellent diamond 
simulant, but it is being marketed for its own gem qualities. 
moissanite exhibits a higher refractive index (brilliance) and 
higher luster than diamond. Its hardness is between those of 
corundum (ruby and sapphire) and diamond, which gives it 
durability (charles & colvard, ltd., 2010). charles & colvard 
reported that moissanite sales increased by 40% to just more 
than $22.4 million in 2012 compared with $16.0 million in 2011 
(charles & colvard, ltd., 2013).

U.s. mussel shells are used as a source of mother-of-pearl 
and as seed material for culturing pearls. U.s. shell production 
decreased slightly in 2012 compared with that of 2011. this 
decrease was owing to decreased demand for U.s. shell 
materials that was caused by the use of manmade seed materials 
and seed materials from china and other sources by pearl 
producers in Japan. the popularity of darker and colored pearls 
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and freshwater pearls that do not use U.s. seed material has 
also contributed to decreased demand for U.s. shell materials. 
In some regions of the United states, shell from mussels was 
being used more as a gemstone based on its own merit rather 
than as seed material for pearls. this shell material was being 
processed into mother-of-pearl and used in beads, jewelry, and 
watch faces.

Consumption

Historically, diamond gemstones have proven to hold their 
value despite wars or economic depressions, but this did not 
hold true during the recent worldwide economic recession. 
diamond and colored gemstones value and sales in the United 
states decreased during the economic downturn in 2008 and 
continued into 2009, returned to pre-downturn levels during 
2010, and again declined by about 10% from 2010 to 2012.

although the United states accounted for little of the 
total global gemstone production, it was the world’s leading 
diamond and nondiamond gemstone market. It was estimated 
that U.s. gemstone markets accounted for more than 35% of 
world gemstone demand in 2012. the U.s. market for unset 
gem-quality diamond during the year was estimated to be 
$20.2 billion, a decrease of 10% compared with that of 2011. 
domestic markets for natural, unset nondiamond gemstones 
totaled $772 million in 2012, which was a 35% decrease from 
that of 2011.

In the United states, the majority of domestic consumers 
designate diamond as their favorite gemstone. this popularity 
of diamonds is evidenced by the diamond market accounting 
for 96% of the total value of the U.s. gemstone market. colored 
natural gemstones, colored laboratory-created gemstones, and 
“fancy” colored diamonds were popular in 2012, although the 
values of the domestic consumption for almost all types of 
colored natural, unset nondiamond gemstones decreased from 
the 2011 values.

the estimated U.s. retail jewelry sales were a record 
$71.3 billion in 2012, an increase of 5.9% from sales of 
$67.3 billion in 2011 (Gassman, 2013). U.s. jewelers reported 
jewelry sales during the 2012 holiday shopping season increased 
8.9% to $20.6 billion from $18.9 billion in sales during the 2011 
holiday shopping season (IdeX magazine, 2013).

Prices

Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. diamond pricing, in particular, is complex; 
values can vary significantly depending on time, place, and the 
subjective valuations of buyers and sellers. more than 14,000 
categories are used to assess rough diamond and more than 
100,000 different combinations of carat, clarity, color, and cut 
values can be used to assess polished diamond.

Colored gemstone prices are generally influenced by market 
supply and demand considerations, and diamond prices are 
supported by producer controls on the quantity and quality of 
supply. values and prices of gemstones produced and (or) sold 
in the United states are listed in tables 3 through 5. In addition, 

customs values for diamonds and other gemstones imported, 
exported, or reexported are listed in tables 6 through 10.

De Beers Group companies remained a significant force, 
influencing the price of gem-quality diamond sales worldwide 
during 2012 because the companies mine a significant portion of 
the world’s gem-quality diamond produced each year. In 2012, 
de Beers production from its independently owned and joint-
venture operations in Botswana, canada, namibia, and south 
africa decreased 10.9% to 27.9 million carats (mct), compared 
with 31.3 mct in 2011. de Beers companies also sorted and 
valuated a large portion (by value) of the world’s annual supply 
of rough diamond through de Beers’ subsidiary diamond 
trading co. (dtc). dtc sales of rough diamonds decreased 
by 15% during 2012 to $5.5 billion compared with $6.5 billion 
during 2011. In 2012, de Beers had total diamond and jewelry 
sales of $6.1 billion, which was a decrease of 16% compared 
with those of 2011 (Greve, 2013).

Foreign Trade

during 2012, total U.s. gemstone trade with all countries 
and territories was valued at about $38.3 billion, which was 
a decrease of 8% from that of 2011. diamond accounted 
for about 97% of the 2012 gemstone trade total value. In 
2012, U.s. exports and reexports of diamond were shipped 
to 90 countries and territories, and imports of all gemstones 
were received from 95 countries and territories (tables 6–10). 
In 2012, U.s. import quantities in cut diamond decreased by 
10% compared with those of 2011, and their value decreased 
by 9%. U.s. import quantities in rough and unworked diamond 
increased by 15%, although their value decreased by 13% 
(table 7, 10). the United states remained the world’s leading 
diamond importer and was a significant international diamond 
transit center as well as the world’s leading gem-quality 
diamond market. In 2012, U.s. export and reexport quantities 
of gem-grade diamond increased by 43% compared with those 
of 2011, but their value decreased by 7%. the large volume of 
reexports revealed the significance of the United States in the 
world’s diamond supply network (table 6).

Import values of laboratory-created gemstone decreased 
slightly for the United states in 2012 compared with those of 
2011 (table 10). laboratory-created gemstone imports from 
austria, Belgium, china, Germany, India, and malaysia, with 
more than $26.7 million in imports, accounted for about 80% 
(by value) of total domestic imports of laboratory-created 
gemstones during the year (table 9). the marketing of imported 
laboratory-created gemstones and enhanced gemstones as 
natural gemstones and the mixing of laboratory-created 
materials with natural stones in imported parcels continued to 
be an issue for some domestic producers in 2012. In addition, 
problems continued with some simulants being marketed as 
laboratory-created gemstones during the year.

World Review

the worldwide gemstone industry has two distinct sectors—
diamond mining and marketing and colored gemstone 
production and sales. most diamond supplies are controlled by a 
few major mining companies; prices are supported by managing 
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the quality and quantity of the gemstones relative to demand, a 
function performed by de Beers through dtc. Unlike diamond, 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers; prices are 
influenced by consumer demand and supply availability.

In 2012, world natural diamond production totaled 128 mct—
92 mct gem quality and 36 mct industrial grade (table 11). most 
production was concentrated in a few regions—africa [angola, 
Botswana, congo (kinshasa), namibia, and south africa], 
asia (northeastern siberia and Yakutia in russia), australia, 
north america (northwest territories in canada), and south 
america (Brazil and venezuela). In 2012, russia led the world 
in total natural diamond output quantity (combined gemstone 
and industrial) with 27.3% of the estimated world production. 
congo (Brazzaville) was the world’s leading gemstone diamond 
producer with 23.4%; followed by russia, 22.5%; Botswana, 
15.6%; Zimbabwe, 11.9%; canada, 11.3%; angola, 8.1%; 
south africa, 3.1%; and namibia, 1.8%. these eight countries 
produced 98% (by quantity) of the world’s gemstone diamond 
output in 2012.

In 2002, the international rough-diamond certification 
system, the Kimberley Process Certification Scheme (KPCS), 
was agreed upon by United nations (Un) member nations, the 
diamond industry, and involved nongovernmental organizations 
to prevent the shipment and sale of conflict diamonds. Conflict 
diamonds are diamonds that originate from areas controlled 
by forces or factions opposed to legitimate and internationally 
recognized governments, and are used to fund military action 
in opposition to those governments, or in contravention of the 
decisions of the Un security council. the kPcs includes 
the following key elements: the use of forgery-resistant 
certificates and tamper-proof containers for shipments of rough 
diamonds; internal controls and procedures that provide credible 
assurance that conflict diamonds do not enter the legitimate 
diamond market; a certification process for all exports of rough 
diamonds; the gathering, organizing, and sharing of import 
and export data on rough diamonds with other participants 
of relevant production; credible monitoring and oversight of 
the international certification scheme for rough diamonds; 
effective enforcement of the provisions of the certification 
scheme through dissuasive and proportional penalties for 
violations; self regulation by the diamond industry that fulfills 
minimum requirements; and sharing information with all other 
participants on relevant rules, procedures, and legislation as 
well as examples of national certificates used to accompany 
shipments of rough diamonds. the United states assumed the 
chair of kPcs for January 1 through december 31, 2012, the 
tenth country or organization in succession to hold the chair 
after congo (kinshasa), Israel, namibia, India, south africa, 
canada, russia, Botswana, and the european commission. the 
54 participants represented 80 nations (including the 27 member 
nations of the european community) plus the rough diamond-
trading entity of taipei. during 2012, côte d’Ivoire continued to 
be under Un sanctions and was not trading in rough diamonds, 
and venezuela voluntarily suspended exports and imports 
of rough diamonds until further notice. the participating 
nations in the kPcs account for approximately 99.8% of the 

global production and trade of rough diamonds (kimberley 
Process, undated).

Globally, the value of production of natural gemstones other 
than diamond was estimated to be more than $2.5 billion in 
2012. most nondiamond gemstone mines are small, low-cost, 
and widely dispersed operations in remote regions of developing 
nations. Foreign countries with major gemstone deposits other 
than diamond are afghanistan (aquamarine, beryl, emerald, 
kunzite, lapis lazuli, ruby, and tourmaline), australia (beryl, 
opal, and sapphire), Brazil (agate, amethyst, beryl, ruby, 
sapphire, topaz, and tourmaline), Burma (beryl, jade, ruby, 
sapphire, and topaz), colombia (beryl, emerald, and sapphire), 
kenya (beryl, garnet, and sapphire), madagascar (beryl, rose 
quartz, sapphire, and tourmaline), mexico (agate, opal, and 
topaz), sri lanka (beryl, ruby, sapphire, and topaz), tanzania 
(garnet, ruby, sapphire, tanzanite, and tourmaline), and Zambia 
(amethyst and beryl). In addition, pearls are cultured throughout 
the South Pacific and in other equatorial waters; Australia, 
china, French Polynesia, and Japan were key producers in 2012.

Worldwide diamond exploration spending increased 16% 
in 2012 with 65 companies allocating $520 million, compared 
with 70 companies allocating $449 million during 2011. the 
diamond share of overall worldwide mineral exploration 
spending was 2.5%. africa was the leading diamond exploration 
location (snl metals economics Group, 2012).

Worldwide in 2012, average diamond values decreased 
13.9% to $100.00 per carat from the 2011 average value of 
$116.19 per carat. This decrease was influenced the first half of 
the year by fears of global recession stalling demand in the Far 
East and India. The second half of the year was influenced by 
slow growth in china and more declines in India (snl metals 
economics Group, 2013).

two new diamond projects were commissioned in 2012. the 
karowe mine in Botswana began operation, and the expansion 
of the koidu mine in sierra leone was commissioned in early 
2012 (snl metals economics Group, 2013).

Botswana.—commissioning of the karowe mine, owned by 
lucara diamond corp. was completed in may and commercial 
production began in July. during 2012, production was 
303,060 carats, and when ramped up to full capacity in 2013, 
production was expected to be 400,000 carats per year (snl 
metals economics Group, 2013).

Canada.—canadian diamond production was 10.5 mct 
during 2012, a decrease of 3% compared with that of 2011. 
diamond exploration continued in canada, with several 
commercial diamond projects and additional discoveries in 
alberta, British columbia, the northwest territories, the 
nunavut territory, ontario, and Quebec. In 2012, canada 
produced 8% of the world’s combined natural gemstone and 
industrial diamond output.

The Ekati Diamond Mine, Canada’s first operating 
commercial diamond mine, completed its 14th full year of 
production in 2012. ekati produced 1.45 mct of diamond 
from 4.24 mt of ore. this was a 29% decrease compared with 
that of 2011. approximately 21% of the ekati 2011 diamond 
production was industrial-grade material (BHP Billiton ltd., 
2013, p. 10). during 2012, Harry Winston diamond corp. 
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entered into an agreement with BHP Billiton canada Inc. to 
purchase BHP Billiton’s diamond assets, which included its 80% 
controlling interest in the ekati diamond mine and its diamond 
sorting and sales facilities for $500 million (demarco, 2012).

the diavik diamond mine, canada’s second diamond mine, 
also located in the northwest territories, completed its 10th full 
year of production. diavik produces an average of 2 mt of ore 
annually, grading an average of 3.1 carats per ton. during 2012, 
diavik produced 7.2 mct of rough diamond. at yearend 2012, 
diavik estimated the mine’s remaining proven and probable 
reserves to be 18.3 mt of ore in kimberlite pipes containing 
2.9 carats of diamond per ton and projected the total mine life 
to be 16 to 22 years. diavik began developing an underground 
mine and substantially completed construction on the project 
during 2009. The first ore was produced from the underground 
mine during the first quarter of 2010, with full production 
expected in 2013. the mine is an unincorporated joint venture 
between diavik diamond mine Inc. (60%) and Harry Winston 
diamond mines ltd. (40%) (diavik diamond mine Inc., 
2013, p. 6).

the snap lake mine, in the northwest territories, is wholly 
owned by de Beers canada Inc. the snap lake deposit is a 
tabular-shaped kimberlite dyke rather than the typical kimberlite 
pipe. the dyke is 2.5 meters thick and dips at an angle of 12° to 
15°. The deposit was mined using a modified room and pillar 
underground mining method in 2012. the snap lake mine 
started mining operations in october 2007, reached commercial 
production levels in the first quarter of 2008, and officially 
opened June 25, 2008. the mine was expected to produce 
1.4 mct per year of diamond, and the mine life was expected 
to be about 20 years. the mine’s production for 2012 was 
870,000 carats (de Beers canada Inc., 2011; de Beers Group 
Inc., 2013, p. 23).

the victor mine, in northern ontario on the James Bay 
coast, also is wholly owned by de Beers canada. the victor 
kimberlite consists of two pipes with a total surface area of 
15 hectares. the victor mine initiated mining operations at 
yearend 2007 and was officially opened on July 26, 2008. The 
victor mine has 27.4 mt of reserves with average ore grade 
of 0.23 carat per ton. at full capacity, the open pit mine was 
expected to produce 600,000 carats per year, and the mine 
life was expected to be about 12 years. In 2012, the mine’s 
production was 690,000 carats (de Beers Group Inc., 2013, 
p.23; de Beers canada Inc., undated).

Sierra Leone.—an expansion of the koidu mine, which 
is wholly owned by koidu Holdings sa, involved the 
redevelopment of the k1 kimberlite pipe and commissioning 
of a new plant to increase capacity to 500,000 carats per year 
from 120,000 carats per year. the plant was commissioned in 
september 2012 (snl metals economics Group, 2013, p. 26).

Outlook

as the domestic and global economies improve, Internet 
sales of diamonds, gemstones, and jewelry were expected to 
continue to expand and increase in popularity, as were other 
forms of e-commerce that emerge to serve the diamond and 
gemstone industry. Internet sales are expected to add to and 

partially replace “brick-and-mortar” sales. this is likely to take 
place as the gemstone industry and its customers become more 
comfortable with and learn the applications of new e-commerce 
tools, such as sales Web sites and online social networking Web 
sites (Pr newsline services, 2012).

as more independent producers, such as ekati and diavik 
in canada, come online they will bring a greater measure of 
competition to global markets that presumably will result in 
increased supply and lower prices. Further consolidation of 
diamond producers and larger quantities of rough diamond 
being sold outside dtc is expected to continue as the diamond 
industry adjusts to De Beers’ reduced influence on the industry.

more laboratory-created gemstones, simulants, and treated 
gemstones are likely to enter the marketplace and necessitate 
more transparent trade industry standards to maintain 
customer confidence.
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Gemstone Production method company/producer date of first production
alexandrite Flux creative crystals Inc. 1970s.

do. melt pulling J.o. crystal co., Inc. 1990s.
do. do. kyocera corp. 1980s.
do. Zone melt seiko corp. do.

cubic zirconia skull melt various producers 1970s.
emerald Flux chatham created Gems 1930s.

do. do. Gilson 1960s.
do. do. kyocera corp. 1970s.
do. do. lennix 1980s.
do. do. russia do.
do. do. seiko corp. do.
do. Hydrothermal Biron corp. do.
do. do. lechleitner 1960s.
do. do. regency 1980s.
do. do. russia do.

ruby Flux chatham created Gems 1950s.
do. do. douras 1990s.
do. do. J.o. crystal co., Inc. 1980s.
do. do. kashan created ruby 1960s.
do. melt pulling kyocera corp. 1970s.
do. verneuil various producers 1900s.
do. Zone melt seiko corp. 1980s.

sapphire Flux chatham created Gems 1970s.
do. melt pulling kyocera corp. 1980s.
do. verneuil various producers 1900s.
do. Zone melt seiko corp. 1980s.

star ruby melt pulling kyocera corp. do.
do. do. nakazumi earth crystals co. do.
do. verneuil linde air Products co. 1940s.

star sapphire do. do. do.

taBle 2 
laBoratorY-created Gemstone ProdUctIon metHods

do., do. ditto.
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Gem materials 2011 2012
Beryl 1,740 1,790
coral, all types 150 150
diamond (2) (2)

Garnet 110 98
Gem feldspar 756 757
Geode/nodules 110 89
opal 71 74
Quartz:

macrocrystalline3 333 383
cryptocrystalline4 248 261

sapphire/ruby 343 360
shell 832 810
topaz (2) (2)

tourmaline 73 99
turquoise 1,330 1,320
other 4,950 5,140

total 11,000 11,300

amethyst, aventurine, blue quartz, citrine, hawk's eye, pasiolite, prase,

taBle 3 
estImated valUe oF U.s. natUral Gemstone ProdUctIon,

BY Gem tYPe1

(thousand dollars)

quartz cat's eye, rock crystal, rose quartz, smoky quartz, and tiger's eye. 
4cryptocrystalline quartz (microscopically small crystals) includes agate,
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope, jasper, 
moss agate, onyx, and sard.

1data are rounded to no more than three significant digits; may not add to

3macrocrystalline quartz (crystals recognizable with the naked eye) includes 

totals shown.
2less than ½ unit.
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carat description, clarity2 representative prices
weight color1 (GIa terms) January3 June4 december5

0.25 G vs1 $1,650 $1,650 $1,650
do. G vs2 1,600 1,600 1,600
do. G sI1 1,250 1,250 1,250
do. H vs1 1,600 1,600 1,600
do. H vs2 1,500 1,500 1,500
do. H sI1 1,200 1,200 1,200

0.50 G vs1 3,600 3,600 3,600
do. G vs2 3,100 3,100 3,100
do. G sI1 2,500 2,500 2,500
do. H vs1 3,170 3,170 3,170
do. H vs2 2,750 2,750 2,750
do. H sI1 2,250 2,250 2,250

1.00 G vs1 8,500 8,000 7,810
do. G vs2 8,000 7,500 6,800
do. G sI1 6,500 6,200 6,205
do. H vs1 7,700 7,700 6,885
do. H vs2 7,200 7,200 6,300
do. H sI1 5,900 5,900 5,780

2.00 G vs1 15,500 15,500 14,870
do. G vs2 13,200 13,200 12,880
do. G sI1 11,200 11,200 10,660
do. H vs1 13,300 13,300 12,710
do. H vs2 11,700 11,700 10,800
do. H sI1 10,300 10,300 9,950

taBle 4 
PrIces Per carat oF U.s. cUt roUnd dIamonds, BY sIZe and QUalItY In 2012

5source: the Gem Guide, v. 31, no. 6, november/december 2012, p. 20–22.

3source: the Gem Guide, v. 31, no. 1, January/February 2012, p. 20–22.

2clarity: IF—no blemishes; vvs1—very, very slightly included; vs1—very slightly included; vs2—very
slightly included, but not visible; sI1—slightly included.

do. ditto.
1Gemological Institute of america (GIa) color grades: d—colorless; e—rare white; G, H, I—traces of color.

4source: the Gem Guide, v. 31, no. 4, July/august 2012, p. 20–22.

Gemstone January1 december2

amethyst $10–25 $10–25
Blue sapphire 950–1,900 1,000–1,900
Blue topaz 5–10 5–10
emerald 2,600–4,400 2,600–4,400
Green tourmaline 50–70 50–70
cultured saltwater pearl3 5 5
Pink tourmaline 65–170 65–170
rhodolite garnet 22–45 22–45
ruby 2,200–2,600 2,200–2,600
tanzanite 300–375 300–375

65, and 68–71. these figures are approximate wholesale purchase prices paid by

taBle 5
PrIces Per carat oF U.s. cUt colored Gemstones In 2012

Price range per carat

1source: the Gem Guide, v. 31, no. 1, January/February 2012, p. 50, 53, 57, 61, 63,

3Prices are per 4.5–5-millimeter pearl.

retail jewelers on a per stone basis for 1 to less than 1 carat, fine-quality stones. 
2source: the Gem Guide, v. 31, no. 6, november/december 2012, p. 50, 
53, 57, 61, 63, 65, and 68–71. these figures are approximate wholesale purchase
prices paid by retail jewelers on a per stone basis for 1 to less than 1 carat, 
fine-quality stones.
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Quantity value2 Quantity value2

country (carats) (millions) (carats) (millions)
exports:

aruba 3,390 $11 851 $3
australia 11,700 25 14,100 21
austria 544 1 114 1
Bahamas, the 852 5 753 3
Belgium 269,000 370 393,000 210
Belize 142 1 r 140 (3)

Brazil 7,130 2 31,100 9
canada 52,400 96 48,600 114
cayman Islands 1,190 6 731 2
china 13,900 39 21,500 22
costa rica 7,760 1 4,800 2
curacao 6,150 17 13,700 42
denmark 190 (3) 271 1
dominican republic 44,300 11 34,500 14
France 1,200 34 869 32
Germany 22,500 4 838 3
Honduras 113 (3) 199 1
Hong kong 2,320,000 522 2,390,000 411
India 768,000 579 526,000 262
Ireland 895 5 12,100 77
Israel 293,000 756 575,000 1,530
Italy 3,020 15 3,000 2
Jamaica 440 2 479 2
Japan 6,830 3 13,800 5
lebanon 4,800 5 3,330 3
malaysia 255 1 r 156 1
mexico 604,000 97 469,000 88
netherlands 474 1 233 1
netherlands antilles (former) 5,860 15 -- --
new Zealand 429 2 668 2
Panama 609 2 158 (3)

Qatar -- -- 117 7
russia 639 3 -- --
singapore 6,050 3 3,600 11
south africa 510 4 36,800 22
sweden 2,510 7 179 1
switzerland 190,000 257 9,320 34
taiwan 497 2 430 2
thailand 168,000 22 116,000 39
United arab emirates 131,000 66 45,100 55
United kingdom 492,000 76 8,680 67
vietnam 564 1 r 6,990 10
other 12,500 5 10,700 19

total 5,450,000 3,070 4,790,000 3,130
reexports:

armenia 11,000 5 1,980 1
aruba 2,290 4 2,680 5
australia 2,980 18 7,410 23
austria 301 3 1,680 3
Belgium 956,000 2,240 816,000 2,330
Botswana 7 (3) 886 1
canada 129,000 150 129,000 176
china 32,900 43 25,100 30
France 6,560 126 7,740 177
Germany 2,230 3 1,560 5

20122011

taBle 6
U.s. eXPorts and reeXPorts oF dIamond (eXclUsIve oF IndUstrIal

dIamond), BY coUntrY1

see footnotes at end of table.
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Quantity value2 Quantity value2

country (carats) (millions) (carats) (millions)
Guatemala 52,600 4 16,100 1
Hong kong 2,830,000 2,470 2,820,000 2,480
India 3,510,000 2,940 3,320,000 2,340
Israel 2,000,000 5,140 1,350,000 3,780
Italy 7,270 3 8,960 15
Japan 47,200 34 32,100 40
laos 4,850 3 9,700 5
lebanon 3,040 5 4,450 3
malaysia 376 4 368 5
mexico 2,900 3 2,780 6
namibia 4,450 11 3,660 9
netherlands 108,000 365 116,000 288
netherlands antilles (former) 4,360 16 -- --
saint kitts and nevis 333 (3) -- --
singapore 5,080 41 17,700 90
south africa 8,040 76 10,900 41
spain 207 1 r 89 1
switzerland 83,500 604 117,000 957
taiwan 18,000 15 1,330 60
thailand 178,000 60 215,000 76
United arab emirates 511,000 322 492,000 441
United kingdom 31,500 399 32,100 312
other 17,300 24 8,560,000 13,701

total 10,600,000 15,100 18,100,000 13,800
Grand total 16,000,000 18,200 22,900,000 16,900

source: U.s. census Bureau.

1data are rounded to no more than three significant digits; may not add to totals shown.
2customs value.
3less than ½ unit.

rrevised. -- Zero.

taBle 6—continued
U.s. eXPorts and reeXPorts oF dIamond (eXclUsIve oF IndUstrIal

dIamond), BY coUntrY1

2011 2012
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Quantity value2 Quantity value2

kind, range, and country of origin (carats) (millions) (carats) (millions)
rough or uncut, natural:3

angola 26,700 $168 15,900 $84
Belgium 2,640 4 2,160 3
Botswana 84,100 159 56,800 108
Brazil 110 2 1,880 1
canada 20,100 37 30,800 52
central african republic 394 1 r 98 1
congo (kinshasa) 6,460 8 5,250 15
India 170,000 2 339,000 2
Israel 1,030 2 7,110 12
lesotho 932 40 418 9
namibia 3,820 4 7,970 27
russia 118,000 18 55,400 57
sierra leone 3,180 10 978 3
south africa 199,000 173 248,000 171
other 68,200 3 41,500 8

total 704,000 631 813,000 553
cut but unset, not more than 0.5 carat:

australia 4,110 4 8,150 4
Belgium 277,000 102 402,000 134
Botswana 6,890 18 5,420 19
Brazil 4,470 1 2,860 2
canada 23,600 8 7,980 6
china 34,300 31 56,900 60
dominican republic 3,430 1 6,960 1
Hong kong 197,000 30 273,000 49
India 6,990,000 1,850 5,860,000 2
Israel 414,000 236 394,000 209
mauritius 6,220 17 4,700 16
mexico 76,300 21 114,000 30
namibia 2,060 5 3,920 11
russia 585 1 171 (4)

south africa 4,910 7 7,710 18
sri lanka 2,980 1 -- --
switzerland 40,600 2 947 3
thailand 93,000 13 72,300 9
United arab emirates 112,000 42 132,000 38
United kingdom 24,700 4 45,000 6
vietnam 30,400 29 46,700 66
other 11,600 3 29,400 1,510

total 8,360,000 2,430 7,470,000 2,190
cut but unset, more than 0.5 carat:

armenia 3,170 3 272 1
australia 4,710 41 5,790 37
Belgium 733,000 3,550 707,000 3,370
Botswana 11,200 63 9,410 54
Brazil 294 7 1,390 4
canada 16,200 67 18,000 74
central african republic 35 2 -- --
china 35,000 102 64,100 306
costa rica 5 (4) -- --
France 1,240 23 844 20
Germany 3,050 12 3,680 13
Hong kong 48,500 107 58,400 144
India 1,970,000 4,410 1,680,000 3,900
Indonesia 41 1 52 1
Israel 1,970,000 8,950 1,830,000 7,990

taBle 7
U.s. ImPorts For consUmPtIon oF dIamond, BY kInd, WeIGHt, and coUntrY1

20122011

see footnotes at end of table.
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Quantity value2 Quantity value2

kind, range, and country of origin (carats) (millions) (carats) (millions)
Italy 3,320 11 3,520 11
Japan 1,380 2 666 8
lebanon 1,470 3 173 1
lesotho 136 28 -- --
mauritius 2,720 16 1,910 11
mexico 465 2 1,270 1
namibia 16,800 89 14,200 79
netherlands 284 5 146 2
Philippines 145 1 -- --
russia 17,100 100 19,200 93
singapore 245 1 26,800 15
south africa 42,700 900 22,600 625
sri lanka 3,920 4 75 (4)

switzerland 18,900 541 8,460 380
thailand 11,200 26 12,100 33
United arab emirates 38,400 100 44,300 164
United kingdom 3,880 85 4,740 84
vietnam 1,920 2 2,230 3
other 1,750 7 4,240 22

total 4,970,000 19,300 4,550,000 17,400
rrevised. -- Zero.

taBle 7—continued
U.s. ImPorts For consUmPtIon oF dIamond, BY kInd, WeIGHt, and coUntrY1

2011 2012

4less than ½ unit.

source: U.s. census Bureau.

1data are rounded to no more than three significant digits; may not add to totals shown.
2customs value.
3Includes some natural advanced diamond.
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Quantity value2 Quantity value2

kind and country (carats) (millions) (carats) (millions)
emerald:

Belgium 737 $1 2,150 $4
Brazil 186,000 9 136,000 13
canada 1,390 (3) r 3,340 (3)

china 34,100 (3) r 4,660 (3)

colombia 365,000 161 201,000 172
France 152 2 163 1
Germany 9,940 3 9,190 3
Hong kong 118,000 11 147,000 49
India 1,400,000 57 1,650,000 54
Israel 138,000 15 144,000 38
Italy 9,050 6 7,790 1
switzerland 71,900 61 8,460 20
thailand 374,000 11 334,000 17
United kingdom 760 1 314 2
other 43,400 10 252,000 34

total 2,760,000 348 2,890,000 408
ruby:

Belgium 41 (3) 252 1
china 730 (3) 2,900 (3)

France 15 1 238 5
Germany 14,000 (3) 37,700 1
Hong kong 137,000 4 64,400 16
India 2,020,000 4 2,600,000 4
Israel 4,570 (3) 4,580 7
Italy 9,910 1 15,200 (3)

kenya 1,050 (3) 54 (3)

sri lanka 633 (3) 10,100 3
switzerland 55,900 4 1,870 2
thailand 1,640,000 23 1,420,000 44
United arab emirates -- -- 974 (3)

other 45,100 7 110,000 31
total 3,920,000 45 4,260,000 114

sapphire:
Belgium 1,720 2 1,780 4
china 163,000 5 41,100 1
France 2,460 2 6,480 2
Germany 32,200 11 146,000 3
Hong kong 237,000 15 333,000 36
India 2,970,000 18 1,990,000 15
Israel 13,000 3 9,760 2
Italy 93,200 6 15,900 1
madagascar 31,700 3 14,300 5
south africa 3,680 1 14,400 (3)

sri lanka 256,000 77 332,000 87
switzerland 91,800 26 16,600 31
thailand 3,050,000 109 2,990,000 79
United kingdom 1,040 3 769 1
other 40,500 1 38,900 2

total 6,980,000 282 5,940,000 269

2011 2012

taBle 8
U.s. ImPorts For consUmPtIon oF Gemstones, otHer tHan

dIamond, BY kInd and coUntrY1

see footnotes at end of table.
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Quantity value2 Quantity value2

kind and country (carats) (millions) (carats) (millions)
other:

rough, uncut, all countries na 23 na 25
cut, set and unset, all countries na 37 na 33

r revised. na not available. -- Zero.

source: U.s. census Bureau.

1data are rounded to no more than three significant digits; may not add to totals shown.
2customs value.
3less than ½ unit.

taBle 8—continued
U.s. ImPorts For consUmPtIon oF Gemstones, otHer tHan

dIamond, BY kInd and coUntrY1

2011 2012

country 2011 2012
laboratory-created, cut but unset:

austria 2,340 2,640
Belgium 882 1,310
china 4,770 7,170
Germany 9,970 9,320
India 11,900 5,380
malaysia 3,120 822
other 3,710 6,570

total 36,700 33,200
Imitation:3

austria 48,300 47,600
china 19,500 11,700
czech republic 5,540 3,890
other 2,010 1,680

total 75,400 64,800

source: U.s. census Bureau.

1data are rounded to no more than three significant digits; may not
add to totals shown. 
2customs value.
3Includes pearls.

taBle 9 
valUe oF U.s. ImPorts oF laBoratorY-created

and ImItatIon Gemstones, BY coUntrY1, 2

(thousand dollars)
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stones Quantity value2 Quantity value2

coral and similar materials, unworked 5,370 11,800 6,340 13,400
diamonds:

cut but unset 13,300 21,700,000 12,000 19,600,000
rough or uncut 704 630,000 813 551,000

emeralds, cut but unset 2,760 348,000 2,900 408,000
Pearls:

cultured na 27,300 na 31,800
Imitation na 5,930 na 7,310
natural na 18,600 na 30,200

rubies and sapphires, cut but unset 10,900 328,000 10,200 383,000
other precious and semiprecious stones:

rough, uncut 1,670,000 15,000 2,160,000 15,300
cut, set and unset na 301,000 -- --
other 33,600 7,240 9,710 153,000
laboratory-created:

cut but unset 6,230 36,700 9,160 33,200
other na 22,800 na 25,400

Imitation gemstone3 na 69,400 na 57,500
total 1,740,000 23,500,000 2,200,000 21,300,000

source: U.s. census Bureau.

2011 2012

taBle 10
U.s. ImPorts For consUmPtIon oF Gemstones1

(thousand carats and thousand dollars)

na not available.  -- Zero. 
1data are rounded to no more than three significant digits; may not add to totals shown.
2customs value.
3does not include pearls.
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country and type 2008 2009 2010 2011 2012
Gemstones:

angolae 8,020 r 8,310 r 7,530 r 7,500 r 7,500
australiae 149 r 156 r 100 78 r 92
Botswanae 22,600 r 12,400 r 15,400 r 16,000 r 14,400
Brazil, unspecified4, 5 80 r 21 25 46 r 46
canada, unspecified4, 5 14,803 10,946 11,804 r 10,795 10,451
central african republice 302 249 241 r 259 r 293
china, unspecified4, 5 69 r 46 r 17 r (6) r 2
congo (Brazzaville)4, 5 22 r 14 r 76 r 15 r 10
congo (kinshasa)e 33,402 21,298 20,166 19,249 21,524
Ghana, unspecified4, 5 643 r 376 r 334 r 302 r 233
Guineae 2,480 r 557 299 r 243 r 213
Guyana, unspecified4, 5 193 r 97 r 46 r 51 r 44
Indiae -- 2 5 3 7
Indonesiae 24 9 -- -- --
lesotho, unspecified4, 5 253 r 92 r 109 r 224 r 479
liberia, unspecified4, 5 47 28 27 42 42
namibia, unspecified4, 5 2,435 1,192 1,693 1,256 r 1,629
russiae 21,900 r 20,600 r 20,700 r 20,900 r 20,700
sierra leone7 223 241 263 r 214 r 406
south africae 5,160 r 2,460 r 3,550 r 2,820 r 2,830
tanzaniae 202 155 60 r 35 r 108
togo, unspecified4, 5 9 (6) (6) (6) (6)

venezuelae 4 r 3 r 1 r -- r --
Zimbabwee 725 r 876 r 7,670 r 7,730 r 11,000

total, gem 114,000 r 80,200 r 90,100 r 87,800 r 92,000
Industrial:e

angola 891 r 924 r 836 r 833 r 833
australia 14,800 r 15,400 r 9,880 r 7,750 r 9,090
Botswana 9,680 r 5,320 r 6,610 r 6,870 r 6,170
central african republic 75 r 62 60 r 65 r 73
congo (kinshasa) 88 r 54 r 305 r 61 r 41
Guinea 620 r 139 75 r 61 r 53
India -- 7 13 9 20
Indonesia 6 2 -- -- --
russia 15,000 14,100 r 14,200 r 14,300 r 14,200
sierra leone8 149 160 175 r 143 r 135
south africa 7,740 r 3,680 r 5,320 r 4,230 r 4,246
tanzania 36 27 11 r 6 r 19
venezuela 6 5 1 -- r --
Zimbabwe 73 r 88 r 768 r 774 r 1,100

total, industrial 49,100 r 40,000 r 38,200 r 35,100 r 36,000
Grand total9 163,000 r 120,000 r 128,000 r 123,000 r 128,000

information is inadequate to formulate reliable estimates of output levels.
4Includes near-gem and cheap-gem qualities.
5reported figure.
6less than ½ unit.

taBle 11
natUral dIamond: World ProdUctIon, BY coUntrY and tYPe1, 2, 3

(thousand carats)

eestimated. rrevised. -- Zero. 
1estimated data and subtotals are rounded to no more than three significant digits; may not add to unrounded, reported grand totals shown.  
source: kimberley Process certification scheme.
2subcategory estimates are based on reported country totals, in carats. Includes data available through June 19, 2014.
3In addition to the countries listed, Belarus, Germany, Ireland, nigeria, the republic of korea, and sweden produced natural diamond, but 
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Geological survey.

8From 2008 to 2011, production was estimated to be about 40% industrial quality. In 2012, production is estimated to be about 25% industrial 

9Grand totals are reported and not rounded to three significant digits. source: kimberley Process certification scheme and United states 

7From 2008 to 2011, production was estimated to be about 60% gem quality. In 2012, production is estimated to be about 75% gem quality.

quality.

taBle 11—continued
natUral dIamond: World ProdUctIon, BY coUntrY and tYPe1, 2, 3

(thousand carats)
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