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DIAMCHDS

Introduction:

Diamonds are almost unique in that, aside from their unique quality of hardness, they
urc valued for personal acdornment with alaost supsrstitious regard, and at the same time
possess nualities which muke them essential to industry. As evlidence of essentiality,
Germany 15 roported to be using gem stones now for inductriul purpotes since her outside
sources of industrial diamonds were cut off. It 15 something of a paradox, or more pre-
cizely « commentary on human nature, that gem diamonds hive a far higher money value than
the infinitely more useful but unbezutiful industrial diamonds, A similar quirk in human
estinmites of vulue placcs the monetary worth of a motion plcture star far beyond that of a

doctor of medicine,

The dlamond i5 the most universally valued of gems. Ispecially large and perfect
stones have a price soverned only by what people of wenlth are willing to pay. In general,
production and marketing are strictly controlled, the money value of cut gem diamonds
remaining remarkably constant. The fluctuations ln unit commercial values over the years
have been smull compared to other commoditics; the zener.l trend of price has been and 1s
upward, or this reason diamonds have been cmployed in many countries as "investments."
In other words, a person could have more confidence In the volue of diamonds than in the
money he possessed: Gold, like the diamond, 1& deziped for "lnvestment" or as a safer
possession than money, but for the past several years zold as bullion or as colns may not
be bouitht or sold in moct countries without jovernment permission., Un the other hand a
gem diamond may be murketed with case wlmost anywhere. loreover the diamond represents a
very concentratcu money value and therofore a groat woeulth may be hoarded and secreted in
a very small space.

Because of 1ils hardness there is no satisfoctory substitute for the diamond in certain
Industrial processes =ond activities. 4 wurring nation 1s pgreatly handicapped if supplies
zre cut off', and since the allies control all diamond=-producing centers of consequence
Germuny has suflfered for lack ¢f the industrial varieties.

History:

Gf all the woll known pgem minerals, use ol the diamond for adornment is probably the
youngest, dating from the fifth or sixth centuries B.C. The other well known precious gems
wore discovered and cherished at a mueh carlicr period in history. In anecicnt times dia-
monds came almost exclusively from India and Borneo, In tLne 18th century, diamonds were
identified iIn Brazil :and, until they werc discovered in 3South .Africa, Brazil was the source
o nearly all the world's new diamonds,

In 1367 = dizmond wis found necr Hopetown in Cape Colony. This started the great dia-
mond industry in South ifricc. At first, placers rielded all the stones, and then the



2 STATE DEPARTKENT OF GEULOC( & MINZRAL INDUSTRIES vol. 6 mno. s

Jreat kimberlite pipes were found and Kimberley became the center of world production.
These discoveries hud fac-reaching politienl as 7ell as eeonomin ronsequences. Cecil Qo
control of the minos, his solltical lercership, "he purt :layed Yy John Hays Hammond, th
wmerlcan mining engincor, and finally the Boer .ur - 211 ware Intimitely associutea uit
the development of the Jouth afriecn dizmond indusicy,

Very important deposits sere later found in Southwest Africa, at the time a ferman
colony; 14 Belglan Conge; in Angola; in the Gold Coast Colony; French Congo; Tanganyika:
Sierra Lcone; and most recently in newly discovered plecors in the Union of South Afric:
and Ca»sr Colony.

Physical and shemicel properties:

The diamond 18 the hardest substance known and 1s desipgnated as 10 in Mohs' seale.
In Gems and Gem Materials by Kraus and Holden it is stated that dlamonds show a variation
in hardness according to lecality. Stones from Borneo and Australia are the hardest; tho.-
from South Africa are the softest. The specific gravity is rlose to 3,5 when crystals ars
pure, The carbonado wvariety ranges from 3.15 to 2.29, =uccirding to Dane.

amonds erystullize in the isometric system and commonly occur as octahedrons (8 sidqz’
und dodecahedrons (12 zices) or in combinations of these forms, Distortion, rounding, and
twinning cre usual huebits. Uctahedral cleavage 15 poerfeet, this proporty being of major
loportance to diamond cutiern,

3tones vary in color Lut the most couwmon variety is wvhite, sometimes with pale tints
of yollow or brown. Red and blue diumonds are rure. Carbonmdos or "black dicmonds' arc
dark brown in ceolor. The "blue-white™ stones - those which arec transparent with o blue
tint = arc prized highly.

Dizmonds runge from transparent to opaque. Only transparent or nearly transparcnt
stones are valuable us jems. All others are used in industry. Both index of refruction
and dispersion are high., Luster of the roujzh stone is dull; the cut stone is adamantine
and, of course, brilk}4nt. In fact, the name adamantine is derived from adamas, the nane
r;lven to diamonds by tihe ancients. Hence the word adamant. The dlamond is transpurcnt to
Xerays; paste imititions are not.  The mincral is & good conductor of heat but a poor con-
ductor ¢f clectricity.

Chemizally the diamond s pure carbon. 1t is not wffected by acids.

Geclopic~l a3sociation::

Jiamonds have bLeen {ound in pipes and dikes of the ultrabasic igneous rock, peridotit:,
in andoesitic brecclas, uwnd in placers.

The pipe deposits of converoial importance are almost exclusively in South Alrico.
liere tlie dlumond-Learing rock is sulled kimberlite and is generully a serpentinized, mag-
nesium-ricn peridotitc, (I iho known occurrences of kimberlite only a few contuin dianonds,
Cwing to surfuce concentration, values in the kimberlite pipes decrease with cepth, The
rock weaithers readily, the wscuthored portion being called "yellow sround." Below this
vltered zone the partly weathered und unweathered rock i: called "blue rround" beezuse of
its color. In Heonomic :leology of lineral Deposits by Liitey it is stated that in 1504
at the Premicr lline the wversze recovery fron 1600 nounds of rock was 0=793 vi a curat,
while In 1929 the comparablse recovery was uv.l6h of 4 carat.

o satisfactory theory concerning the origin of carbon in the igneous rock and the
formution of the diamonds hns Yeen submiited., CUbscure also is the reason lor the occur-
rence of dizmonds in sonc kimbeorlite bodies und not in othar-. Lillayl stzates that,
accorcing to conclusive evidence, the igncous cetion which formed the kimberlite bLodies wics

1 Ideﬁ.
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of the explosive type. The possibility that the origin of the diamonds is connected with
underlying rocks has been suggested; also that there may be a genetic relationship between
the diamond and the carbonaceous shales surrounding the igneous rock, Artificial diamonds
of minute size have been made in the electric art. Infinitely greater temperatures un-
doubtedly obtain in deep-seated magmas.

Although the specific gravity of the diamond is only a little greater than that of the
other mirn:rals with which it is assoclated, this difference together with its hardness and
its resistance to chemical action results in the formation of diamond placers both by
stream and marine action. Wind action i1s also reported to be an influencing factor in some
placers, Some of the deposits are undoubtedly formed by the re-working and reconcentration’
of alluvial deposits formed in earlier time. Although the kimberlite mines formerly ac-
counted for a considerable part of South African production, they were closed due to war
conditions, Present production is wholly from placers in various parts of the world but
mainly from Africa.

Sources of supply:

As stated above, India was the main source of diamonds in ancient times, but 1ts present
day production i1s inconsiderable. Borneo has been a small producer for centuries. Dis-
covery of diamonds in Brazil made that country the main source of new stones for more than
a century. Production comes from the states of Minas Geraes and Bahia., With the discoveries
in South Africa and later in the Congo and Gold Coast, Africa became the great center of
world production. In recent years the Belglan Congo region has been by far the most prolific
of all the districts in Africa; but this region's proportion of industrial diamonds is
relatively large.

A moderate production is maintained from stream placers in British Guiana, and some
diamonds have been found in Venezuela and Colombia. Mexico has produced a few stones.

In 1906 diamonds were discovered in Pike County, Arkansas, in a rock quite similar
to kimberlite, According to Kraus and Holdenl about 10,000 stones have been recovered from
this locality, the largest of which weighed 40.22 carats. Single diamonds have been found
in several other states in this country. Diamonds have reportedly been found in Idaho and
Oregon in connection with the recovery of platinum in gold placers,

A small production has been maintained in Australia principally from New South Wales.
Some stones have been found in other localities chiefly in connection with gold placer
mining.

In Russia diamonds were found in stream gravels in 1829, There has since been a small
production chiefly in connection with recovery of gold., New discoveries were reported in
1938 and 1939 in the Yenisei and Kola regions, but only a relatively few diamonds were
recovered,

The following world production for 1941 by countries, arranged in order of their im-
portance, was obtained from the U., S, Bureau of Mines Minerals Yearbook.

Country Motric carats?
Belgian Congo 6,106,000
Sierra Leone 850,000
Angola 787,000
Gold Coast (exports) 743,000
Brazil 325,000
Union of South Africa 112,300
South-West Africa 46,614
French West Africa 35,000

1'09. clit,

2 A metric carat is 200 milligrams or 0.2 of a gram or 3.086 grains troy. Not to be con-
fused with the carat used to express fineness of gold which is 1/24 part; that is,
l4-carat gold is 14/24 pure gold.
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Country (cont.) Metric carats (cont.)
British Guiana 27,000
French Equatorial Africa 20,000
Tanganyilka (estimated) 1,750
Uther countries! 34,350
Total World production 9,088,014
Total African production 8,701,664

Economics:

Diamonds are classified according to physical propertics into the gem varietles, bortz
or bort, ballas, and carbonado.

Gem stonos must be well erystallized und transparent or nearly transparent, Expert
cutting develops the brilliancy of ths gem.

Bortz, or bort, is the name given to poorly crystallized stones of dark color, often
with fibrous structure., The name i3 also given *o [ragments unfit for gem material.

Ballas is tho nams given the hard touzh masses of very small diamond crystals which
are arranged somewhat concentrically.

Carbonado, also called carbon and black diamond, is an opaque, black, dark brown, or
grey diamond. It possesses no clcavage and 13 characterized by its toughness. Carbonados
were {ormeprly widely used in diamond drilling. PBortz 1s now replacing carbonado to a ocon-
siderable extent. The principal source is Bahia, Brazil.

In anclent times diamonds were owned only by kings or familios of great wealth. Orad-
ually, because of their indostructability and the continued incroase in supply of new stones,
possession of diamonds bocame somewhat more common, but with little decrease in popular
regard, Improvement in the art of cutting was an important factor in popularizing the gem,

During the past century, production has inereased tremendously. Value of annual pro-
duction in the last of +the 18th and first of the 19th centuries was from $2,000,000 to
$4,000,0005 in the late 20's it rose to $85,000,000. After the depression struck, produe-
tion dropped but in the late 1930's 1t was increcsing up to the time of World War XI. In
1939 production was approximately 11,330,000 carats valued =t about $39,270,000, It has
bcen estimated that total world productior has upproximatcd 300,000,000 carats, or over
66 tons, ’

It is reportcd that only about one quarter of a normzl year's production is colorless
gem material, and only about 5 percent of this quarter is made up of fine rough stones
welghing 2 curats or more, [Ihe U, 5, Bureau of Mines states that in 1941 gem stones rep-
resented 22 percent of the totul world »roduction,

The sale of diamonds to the trade is very closely controlled. The Diamond Trading
Company, an Znglish corporution, controls the sale of about 95% of the world production,
formerly the diamond cutting industry centercd in Delgium and Hollund, At the start of
the European conflict some cutters escaped but most of them were unable to leave the Low
Countries and France, Severul hundred cutters were able to reach New York, whiech is now
the leading dlamond cutting contor,

The past severul ycars haove scen a tremendous increase in the use of industrial dia-
monds, Mineral lndustry states that in the 1920's the cverage annual importation of indus-
triul diamonds into tho United States was 38,500 carats. 1n 1939 imports were 3,568,730
carats. According to the U, S. Burcau of uines, the consumption of industrial diamonds in
1942 was expected to be about 7,500,000 carats. Expansion in uiamond core drilling, in
use of diamond-set tools, of diamond dies l'or [fine wir~ drawing, and use in bonded wheels

———

1 Includes Borneo, India, Australia (New South Wales), Liberia, U,S.S.R., and Venozuela.
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and tools, together with various other uses wherc the best abrasive obtainabls iz d o
all have contributed to the increased consumption of industrial diamonds.

The appl!

by

RN

of powder metallurgy to forming of small bort in diamond drill bits has been an impo. .
development in the industry.

Price

curat

Vines

Refer

79 CH

8o cu

The following table from Mineral Industry (1939) gives unit prices ol diamond:

) for 1929 %o 1939 inclusive.
Reugh Lut Industrial
1929404 $28 $101 $87
1930, .- 27 79 19
193100 s 59 15
19324 ve s 38 by 6.48
|, L TR 53 Ly be79
1934, ..., 63 48 5.40
193504 54 Y 4.50
1936..... 6Y4 51 3.71
1937 . ¢ 8o 56 3.47
1938..... 78 51 3.02
1939...04 52 56 2.73

In 1941 average price per carat of industrial diamonds was $2.55 (U. S. Bursau
Kinerals Yearbook).

Cnces

Minerals Yecarbook, 1941, U. S. Bureaz of Mines.

Gems and Gem Muterliuls, Kraus and Holden.

Zeonomic Geology of Mirerzl Deposits, Ernest R. Lilley, 1936.

Industrial Mirerai. wuu kocks, American Inst. of Mining and MHetallurgical Engi:

1937.
The Mineral Industry, 1939.
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CLEARING HCUSE

Philip 5. lloyt, Van Horn, Toxas, desires to obtain workable deposit of yeiri .~
ochre. in inspection sample should be sent to Mr. Hoyt, If sample is cawie-

factory an examination will be made.

¥r. John W. Opp, Jacksonville, Oregon, desires to lease his property coruivu

at property; up-to-date minc assay map avallable.

s s o e e e e e e sk ek ok o o
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of 373 :cres patentod, known as the Opp mine, located about 1% miles wa:
Jacksouville in western Jackson County. Has produced about $400,000 in ¢
Over 10,000 feot of development work done, most of which is still op=n,

worklings have track and pipe; plenty of water for milling; electric pov+.

a
A
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MERCURY PRODUCTION IN THE UNITED STATES IN 19431

The trend of production of mercury in the United States was sharply upward after the
outbreak of war in Eurcpe in 1939, and the uptrend has been continuous ever since, accord-
ing to the Bureau of Mines, United States Department of the Interior., Preliminary data for
1943 indicate that the output for that year amounted to about 53,500 flasks, compared with
50,846 in 1942; 1t was the largest annual production since 1881,

The following table gives a comparison of preliminary figures for 1943 with [inal ones
for 1942, The 1943 totals are estimates based on mcnthly reports for mines that accounted
for about 95 percent of the 1942 production.

Mercury produced in the United States in 1942 and 1943
(estimated), in flasks of 76 pounds

State : 1942 : 1943
Arizona 2 701 : 600
Arkansas : 2,392 : 1,600
California s 29,906 : 35,000
Nevada : 5,201 3 4,900
Oregon : 6,935 : 4,800
Alaska, ldaho, Texas, Utah
and Washington : 5,711 : 6,600
50,846 53,500

As will be seen from the table above, the favorable production record for 1943 was
made possible malnly by expansion in output of California mines, The increased amount
produced in California more than offset losses in Oregon, Texas, Arkansas, Nevada, and
Arizona. Noteworthy production gains were also made in Tdaho and Alaska in 1943,

The record-brezking prices for mercury during the past 4 years have caused the open-
ing of several new mines and the reopening of numerous idle ones. In 1939, 107 mines
roported mercury production whereas in 1943 the number of active producers probably totaled
175. The number in 1943 represents a recession from the peak of 197 reached in 1941, some
properties having closed due to exhaustion of ore reserves and other causes. In perlods
of what arc termed '"normal" prices a relatlvely few properties dominate mercury production
in the United Stotes. This condition changes when prices are high and more properties
attain lurger production. Yor example, 16 mines produced 8¢ percent of the total output
in 1939, compared with 34 mines (more than twice as many) that accounted for Just over
90 percent in 19&3.

BNk d k%

Tho average quoted price for mercury at New York stood at $196.00 a flask from
November 1942 until the last week in September 1943. The average monthly quotation was
$195.72 for September, $195.00 for October, $193.70 for November and $190.08 for December
1943.

sk Nk ook e kR R R

1 Reprint of part of U. S. Bureau of Mines Mineral Market Report No. MMS 1120 released
January 14, 1944,
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WHAT'S 1IN A GLAZE?

Introduction

Any plece of tableware, be it Wedgewood's best, Spode's finest, or Jjust that cereal
bowl obtained with a box-top and ten cents to cover postage, 18 essentially a baked clay
body covered with a glaze., A glaze is a coating applied to a ceramic body. The coating
becomes a glass on firing and provides an impervious covering as well as decoration for
the product.

The development of fine china and glazes has tested the ingenuity of man throughout
the ages, and the number of glaze formulas used since the beginning of ceramic history is
infinite. There are several reasons for this: First, because of the wide variety of
clays and ceramie body mixtures, 1t has been necessary in most cases to develop new glazes
or alter known glazes to fit each new ceramic body; second, before the discovery in Europe
of white-burning clays the desire to copy the white porcelain of the Chinese brought about
the development of majolica, faience, and other ingenious imitations; third, for centuries,
both glaze and body formulas were regarded as trade secrets, and each ocraftsman was forced
to develop his own compositions; fourth, the artist has always been called upon to produce
new and different effects in order to please the buying public; and finally, within the
last century glazed ware has been used for wall tile, insulators, sanitary ware, chemical
ware, ete., in which specifioc requirements such as hardness, resistance to moisture, frost,
heat and resistance to chemical action had to be satisfied,

Exhaustive technical studies of the effects of various materials as well as methods
of preparation, application, and firing on the properties of glazes have enabled workers
to fit a glaze to a body more perfectly., Thus scientifiec rather than hit-and-miss methods
are now used to make glazes which must meet specific requirements.

Glazes in general

Most glazes are prepared by mixing the constituents with water until the consistency
of cream is reached., The glaze "slip", as the mix is called, is then applied to the body
by spraying or dipping. The consistency of the slip is controlled by adjusting its spe-
cific gravity which should be about 1.75. Gelatin, dextrine, or gum tragacanth is often
added to the glaze slip to improve the adherence as well as to add smoothness of flow,
When the glaze is thoroughly dried, the ware is fired. An exception to these methods of
application is the salt glaze, which is formed by vaporizing common salt in the kiln
during the firing of the ware.

The composition of the fired glaze is different from the composition of the raw glaze.
Likewise the composition of a glaze applied to a body and fired differs from the composi-
tion of the glaze when fired alone. The chemical changes which take place in the firing
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