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FOREWORD

In an address delivered before a Boston audience on May 18, 1917,
Frank W. Taussig, the dlstingulshed first chalrman of the Tariff Com-
misslon, dellneated the responslbility of the recently established
Commission to operate as a source of objJective factual information on
all aspects of domestic productlon end trade. As an initial step in
meeting this obligation, the chalrmen stated, the Commlssion was pre-
paring--

a handy source of reference . . . deslgned to have
on hand, In compact and simple form, all avallable
data on the growth, development, and location of
industrles affected by the tariff, on the extent
of domestic productlon, on the extent of imports,
on the condltions of competltlon between domestic
and foreign products.

The flrst such report was 1ssued in 1920, and subsequent general
issues of tariff summaries were published in 1921, 1929, and 1948-50.

In the 50 years slnce 1ts establlshment the Commission has been
agssigned meny duties by the Congress, but the primary obllgation for
factfinding and productlon of Informatlon has remained a continuous
mejor responslbllity. Through 1ts professional staff of commodity
speclalists, economlists, lawyers, statisticlens, and accountants, the
Commisslon malntalns constant survelllance of trade in the thousands
of articles provided for 1n the Tariff Schedules of the United States.
In 1ts files and in the accumulated knowledge of its staff, the Com- -
misslon has, therefore, bullt up a large reservolr of data and under-
standing not only wlth respect to imports but also with regard to
gignificant developments affecting individual products and thelr uses-
and to processling and manufacturing techniques, business practilces,
and world trade. The publicatlon of the present Summaeries of Trade
and Tariff Information will make avallable a current broad cross
section of thls information and understanding.

Every effort has been made to include all pertinent information
in the summarles so that they wlll meet the needs of wide and varied
interests that include the Congress, the courts, Government agencies,
Importers, business concerns, trade associations, research organiza-
tlons, and many others. The structure of the indlvidual summaries
conforms generally wlth the earlier admonltlon of Chalrman Taussig
that the work "be exhaustive in inquiry, and at the ssme time brief
and discriminating in statement." The scope of the entire project is
encyclopedic, requlring concise and accurate descriptions of thousends
of products, with indlcations of thelr uses, methods of production,
mmber of producers, world supplies, and appralsals of thelr Ilmpor-
tance in trade and in our economy. In a soclety such as ours that
has become progressively more dynamlic, the task of sifting the essen-
- tlal from the nonessential has become both more difficult and more

11t



iv

important. Nevertheless, the summaries include substantive amalytical
meterial with regard to the basic factors affecting trends in con-
sumption, production, and trade, snd those bearing on the competitive
position and economlic health of domestlc industrles.

The publication of tarlff summarles is partlculerly eppropriate
at this time. On August 31, 1963, the 16 schedules in titles I and.
IT of the Tariff Act of 1930, certaln import-exclise provlisions, other
proviglions of law, and some administrative practices were superseded
by the Tariff Schedules of the United States (abbreviated to TSUS in
these volumes). These changes resulted in an extensive regrouping of
imports under 8 new tariff schedules and in modifications of the
nomenclature and rates of duty for many artlcles. The swumerles pre-
sent for the first time full information on tariff items under the
new structure, including import data derived through use of the Tariff
Schedules of the United States Annotated (which comprises the legal
tariff text plus statistical annotations).

Commoditles are generally ldentifled in the summarles 1n non~
technical language, which will meet most requirements. As an aild
" where more complete information 1s desired, the applicable legal
language from the TSUS 1s reproduced in each volume as sppendix A,
which Includes the article description, together with the genersl
headnotes and rules of Interpretation, and the dlrectly appliceble
headnotes. Thus each volume will permit convenlent reference to the
statutory tarlff languege pertinent to the summarles 1t contains.

Publication of the 62 volumes projected for the series 1s sched-
uled under a program requlring several years for completlon. Individ-
ual volumes, however, will be released as rapidly as they are prepared.
For practlcal reasons the sequence of the summeries In the volumes
does not necessarily follow the numerical sequence of the TSUSj how- ¢
ever, all item numbers of the tariff schedules will be covered. The
"titles of the volumes to be lssued for a pearticular TSUS schedule are
set forth on the inside cover of the volumes for that schedule.

The Commission believes that the current series of summaries,
-when completed, will represent the most comprehensive publication
of its kind and that the benchmark information it presents will serve
the needs of many interests.



INTRODUCTION

This volume, identified as volume 5:2, i1s one of a series of 5
volumes on the nonmetallic minerals and products classified under
schedule 5 of the Tariff Schedules of the United States (TSUS). Sched-
ule 5 is divided into 3 parts, and this volume is one of two volumes
that deal with the nonmetallic minerals and products classified in
part 1 of schedule 5. '

This volume comprises 29 summaries covering all nonmetallic min-
erals and products (except articles, not specially provided for of
pumice), classifiable under subparts H, J, and K of part 1 of schedule
5. The complete list of these nonmetallic minerals and products is
included in appendix A to this volume.

Subpart H of part 1 of schedule 5 covers inorganic gemstones and
gems and synthetic gemstones and articles thereof, and natural and
synthetic industrial diamonds. Classified elsewhere for tariff pur-
poses are Jjewelry and related articles; cameos; natural, cultured, and
imitation pearls; imitation gemstones; and beads and articles of beads.
Also excluded from subpart H are: diamond grinding wheels and other
abrasive articles, and abrasive materials other than industrial dia-
monds; jewel bearings; optical elements; and drills, recording or
transcribing equipment, and other tools and instruments provided with
one or more components of natural or synthetic gemstones. Subpart H
recognizes, in headnote 2, the trade practice of designating as
"precious stones" only diamonds, emeralds, rubies, and sapphires.

The United States is a substantial net importer of natural indus-
trial diamonds (but not synthetic industrial diamonds) and practically
all gems, gemstones, and articles thereof covered in subpart H; in
1965, imports of all these items combined amounted to about $380 mil-"
lion, while exports were valued at less than $100 million. Almost all
of the exports represented the international flow of rough and cut gem
diamonds, virtually all of which were initially produced in Africa.

Subpart J of part 1 of schedule 5 covers a number of specified
nonmetallic minerals and certain nonmetallic mineral products; the
most important imported into the United States in 1965 were fluorspar
($20 million), asphaltum, bitumen and limestone-rock asphalt ($15 mil-
lion), calcined bauxite ($6 million), coal, coke, and compositions
thereof ($3 million), and cryolite, china clay or kaolin, and nephe-
line syenite ($2 million each). The principal U.S. export items in
this subpart in 1965 were coal ($522 million), diatomite ($10 million),
china clay or kaolin, and bantonite ($6 million each), and asphaltum, -
bitumen and limestone-rock asphalt ($5 million).

Subpart K of part 1 of schedule 5 comprises two basket provisions
covering nonmetallic minerals and products thereof, not specially pro-
vided for elsewhere in the TSUS. Some of the more important nonmetallic
minerals and products thereof which have been imported into the United
States are kyanite group minerals, vermiculite, pyrophyllite,

' April 1967
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2 INTRODUCTICN

wonderstone, zircon flour, mullite, and roasted dolomite. So far as
is known, none of the nonmetallic minerals or articles thereof clas-
sifiable in either of these provisions has been exported in any sub-
.stantial amount, although there have been some exports of many of the
individual items. ' ‘

In appendix A to this volume, the TSUSA (1968) shows the conces-
sions granted by the United States in the tariff negotiations concluded
on June 30, 1967--commonly referred to as the Kennedy Round. Under the
Trade Expansion Act of 1962 (76 Stat. 872), most U.S. concessions in-
volving reductions in duty must be placed in effect in five stages.

The first stage became effective on January 1, 1968, and subsequent
stages will go into effect at annual intervals. In 1966, the imports
of the products included in this volume on which concessions were
granted were valued at just over $170 million and were dutiable at
rates which averaged about 8 percent ad valorem. If the duty on these
1966 imports had been assessed on the basis of the final stage rates
rather than the 1966 rates, the total amount of duty would have been
reduced by about 50 percent.

April 1967
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PRECIOUS AND SEMIPRECIOUS STONES (CRUDE) 3

TSUS
Commodity item
Precious and semiprecious stones (except industrial
diamonds) not advanced in condition--~————mmmee—— 520.11

Note.--For the statutory description, see the Tariff Schedules of
the United States- Annotated (1968).

U.S. trade position

The United States is dependent on imports for most of its com-
mercial needs of precious and semiprecious stones. More than 98 per-
cent, based on value, of the imported rough gem stones are diamonds.
Exports consist mainly of gem stones sent overseas for cutting.

Description and uses

This summary covers rough precious and semiprecious natural
stones, i.e., stones that have not been cut or advanced in condition
or value or made into finished articles, except industrial diamonds.
Industrial diamonds are covered in the summary of this volume on
items 520.19-520.31; cut gem stones are included in the summary on
items 520.32-520.39.

There is no clearly defined distinction in the trade between
precious and semiprecious stones. For tariff purposes only diamonds,
emeralds, rubies, and sapphires are '"precious stones" and the term
"semiprecious stones" is applied to a variety of other stones used in
Jewelry and objects of art. Among the better known semiprecious
stones are agates, amethyst, aquamarine, jade, spinel, topaz, tour-
maline, and zircon. The stones covered by this swmary are practi-
cally all used as gems. For convenience, therefore, the term gem
stones is used to refer to all the stones included herein.

Most gem stones are lustrous or brightly colored minerals found
in rocks or soil at or near the surface of the earth. In varying
degree they possess one or more of the following characteristics:
-Beauty, durability, and clarity. Notwithstanding their intrinsic
transparency and depth of color, most of the beauty of gem stones.is
latent until brought out by cutting and polishing. Most, although
not all, gem stones are hard enough to resist both abrasion and chem-
ical attack and thereby tend to maintain a polish and luster. Of ap-
proximately 2,000 minerals occurring naturally in the earth's crust
less than 100 have all of the attributes required in gem stones. The
following tebulation shows nineteen principal mineral forms of pre-
cious and semiprecious gem stones with the correspondong gem names

March 1967
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L PRECIOUS AND SEMIPRECIOUS STONES (CRUDE)

and refractive indexes, listed in the order of their relative hard-
ness (based on Mohs' scale) as published by the Jewelers' Circular
Keystone:

Gem name Mineral Refractive Hardness
: index

Diamond -— Diamond-—mm==m—m=- 2.6 10

Sapphire )

Ruby . )==== Corundum~~==—===== 1.76-7 9

Fancy sapphire)

‘Alexandrite)

Catseye ) P— Chrysoberyl-———--- 1.74-5 8.5

Chrysoberyl)

Spinel-—mm—mmmm——— Spinelem=camcanaa-= 1.72 8

TOpaZ=m=m=m = me o) o Y-V TR —— 1.61-2 ‘ 8

Aquamarine g

Emerald ) __ o Bartul e .57- _

Morganite ) Beryl 1.57-8 7.5-8

Golden beryl) _

Almandine-w—mwemm—— Garnet-=—=—=—- 1.79 7.5

Zircon=—=m—m—————— Zircon-—=m=m—————— 1.77-1.99 7.5

Tourmaline-==wme—e—= Tourmaline~--—-w—-- 1.63-L 7-7.5

Garnet———~—w—emacaa— Bohemian garnet--- 1.75 7.25

Amethyst ) '

Agate )

Onyz ) P Quartz 1/---—=----- 1.5L 7

Quartz Topaz)
Rock crystal)

Peridot—=—=—=—===—-—- Chrysolite=—-====n 1,65-9 7
Jade~m—=mcmmm e Jadeite-—=mmmmmeun 1.66-8 6.5~7
Kunzite--c=ee=aaeaam Spodumene=m===w==m~=- 1.66~7 6-7
New Zealand jade--- Nephrite--—=ee——m-= 1.60-3 6.5
%:ggzgg?iteg ------- Feldspar-~~-——=-—- 1.53-L 6-6.5
Precious opal------ (057 ENEE S — 1.L5 5.5-6.5
TUrQUOLSemmmmmmmmm- Turquoise-===m=m-- 1.63 6
Lapis lazuli--w—==—~ Lazulite—-—=-=--- 1.50 5-6

1/ Other gem names of quartz Include bloodstone, carnelian, chal-
cedony, Jjasper, sardonyx, and tiger's eye.

March 1967
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PRECIOUS AND SEMIPRECIOUS STONES (CRUDE) p)

Diamonds, which are pure carbon, are the hardest known substance.
They are generally rarer than many other gem stones and are usually
found only in small crystals. Crude gem stones occur in various sizes
and qualities. Some of the finer specimens of "semiprecious" stones
at times have a higher commercial value than some "precious" stones
of comparable size.

The carat is the standard unit of weight for most gem stones. A
carat is equal to 200 milligrams; 1L2 carats equal 1 troy ounce. Dia-
monds are also measured in terms of points with 100 points equaling
1l carat. Clarity refers to a stone's freedom from imperfections,
such as specks of black carbon, other inclusions, internal cracks, or
tiny bubbles. The refractive index of a gem stone is a measure of
the extent to which a light ray is bent as it enters or leaves the
stone. Generally, the higher the refractive index, the greater the
brilliance of the stone.

Gem stones are used for personal adornment, as in necklaces,
rings, and charms, or for decorative purposes as in the embellish-
ment of objects of art or utility. At times people purchase precious
stones (both crude and cut) because they embody wealth that can be
easily transported or hidden and readily merchandised.

U.S. tariff treatment

The existing duty-free treatment was derived from paragraph 1668
and from paragraph 1603 (unmanufactured agates) of the original Tariff
Act of 1930. The duty-free status of diamonds, rubies, sapphires,
and semiprecious stones was bound by a concession granted by the
United States in the General Agreement on Tariffs and Trade (GATT),‘
effective January 1948; the duty-free status of unmanufactured agates
was bound by a concession effective December 1953.

U.S. consumption, producers, and production

Although a number of the gem stones here under consideration
are found in the United States they do not occur in quantities to
justify commercial mining, and statistics on domestic production are
- not available. The domestic output of gem stones comes primarily
from amateur prospectors and collectors who sell mostly to hobby and
rock shops. According to the Bureau of Mines, in 1965 gem stones
were produced in 38 States of which California, Oregon, Texas, Ari-
zona, and Wyoming were the principal sources. As published by the
Bureau, annual domestic output of gem stones, other than diamonds,
during 1961-65 increased almost steadily from $1.3 million to $2.2
million and averaged $1.5 million (table 1). These are estimates

based on a partial survey. There is no production in the United
States of rough diamonds.
March 1967
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6 PRECIOUS AND SEMIPRECIQUS STONES (CRUIE)

U.S. exports

Exports of gem stones other than diamonds are not separately
shown in U.S. export statistics; they are believed to be small. An-
nual exports of rough diamonds during 1961-65 have fluctuated and
ranged from 766,000 carats, valued at $24 million in 1961 to 1.7 mil-
lion carats, valued at $58 million in 1964 (table 2). :

The large exports of diamonds relative to imports mesulted from
practices peculiar to the trade in diamonds. Rough dismonds, as a
~rule, are not marketed individually but are sold %imported) in par-
cels containing stones of various sizes and qualities. Some of the
stones are retained to be cut in this country; others are sent abroad
to the Belgium and Israeli diamond centers for cutting. Many of.
thesé stones are subsequently returned to the United States in the
form of cut diamonds.

U.S. imports

U.S. imports of gem stones consist predominantly of diamonds.
Annual imports of rough diamonds in 1961-65 ranged irregularly from
1.4 million to 2.3 million carats and were valued from $103 million
to $175 million (table 2). They averaged 1.8 million carats valued
at $134 million for the 5-year period. The United Kingdom has been
the principal supplier, although that country is not a producer of
the rough stones. In the period 1961-65 imports from the United
Kingdom accounted for about three-~fifths of the quantity and two-
thirds of the value of total U.S. imports of rough diamonds.

The great bulk of the U.S., imports of diamonds originate in
Africa, but are shipped from the United Kingdom. The United King-
dom is the headquarters of the international diamond combine and is
the world's primary diamond-distribution center.

_ Annual U.S. imports of gem stones other than diamonds increased
steadily from about $1.2 million in 1961 to $2.7 million in 1965 and
averaged $2 million (table 1). Brazil, Colombia, and Australia have

been the principal suppliers. In 196L4-65 aggregate imports from
these three countries accounted for close to three-fourths of total
imports. ' '

Imports from Brazil consisted primarily of agates, quartz, and
tourmaline; those from Colombia were chiefly emeralds; and those from
Australia were principally opals.

March 1967
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PRECTOUS AND SEMIPRECIOUS STONES (CRUDE) T

Forelgn production and trade

Commercially, diamonds are the most important gem stones. World
output of rough gem diamands in 1965 amounted to about 7.2 million
carats. More than four-fifths of world production comes from 11
African countries, the Republic of South Africa, South West Africa,
Angola, Congo (Kinshasa), Ghana, Central African Republic, Sierra
Leone, Guinea, Liberia, Ivory Coast, and Tanzania. Most of the re-
mainder come from the Soviet Union and Brazil.

By far the larger part of the world's annual supply of rough
diamonds is produced under the control of the DeBeers diamond com-
bine. This organization, by virtue of its control over the produc-
tion and sale of rough diamonds, is able to maintain prices and also
exercise an indirect control over the diamond cutting industry. The
basic feature of the combine is the channeling of the production of
many sources into one sales organization. The combine consists of
two parts, one having to do with production and the other with sales.

Production control of rough diamonds is vested in two organiza-
tions, the Diamond Producers Association (DPA) and the Diamond Cor-
poration, Ltd. The DPA, with head offices in Kimberly, South Africa,
is made up of the principal diamond producers in the Republic of
South Africa and South West Africa, including all the DeBeers group,
mines associated with DeBeers, and the Government of the Republic of
South Africa in its capacity as a diamond producer. The Diamond Cor-
poration, with head offices in London, handles the output of mines
located outside the Republic of South Africa, notably of Angola, Con-
go (Kinshasa), Sierra Leone, and Tanzania. The Diamond Corporation
is also a member of the DPA. The function of both organizations is
to assign production quotas to the participating companies which in
turn are assured of a market for their output.

DeBeers markets rough gem diamonds through the Central Sales
Organization (CSO), a group of associated companies, principally The
Diamond Purchasing and Trading Co., Ltd., and The Diamond Trading
Co., Ltd., with headquarters in London. This organization also has
substantial control over the marketing of industrial diamonds.

Gem diamonds are sold by the Diamond Purchasing and Trading Co.,

Ltd. to the Diamond Trading Co., which in turn sells the diamonds
through periodic "sights" or sales to about 200 "qualified" buyers.
Qualified buyers are either cutters or dealers from the principal
diamond centers. The diamonds are offered in boxes or parcels con=-
taining an assortment or series of sizes and qualities at a fixed
price for the lot. No negotiations on the price or content of an
assortment are permitted.

March 1967
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8 PRECTOUS 'AND SEMIPRECIOUS STONES (CRUDE)

Although the CSO's primary function is to market erude gem dia-
monds, it performs many services to insure the producer of a market,
at a fixed price, for his alloted output. The CS0 also establishes
and maintains quality standards for the various types of diamondsj
finances the movement of the stones from the producer to the marketj
conducts market research and maintains a worldwide sales promotion

campaign.

Statistics are not avallable on world production of gem stones
other than diamonds. Minerals, from which such gem stones are de-
rived, are widely  distributed throughout the world. Among the more
-important countries producing some of the precious and semiprecious
stones are Australia (opal, beryl); Brazil (topaz, ruby, sapphire,
beryl, agate); Burma (topaz, ruby, sapphire, beryl, jade); Ceylon
(topaz, ruby, sapphire, beryl); Malagasy (sapphire, tourmaline, rose
quartz, beryl); and Mexico (topaz, opal, agate).

March 1967
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PRECIOUS AND SEMIPRECIOUS STONES (CRUDE)

9
Table l.--Precious and semiprecious stonesA(except diamonds), not ad~
vanced 1n condition and not set: U.S. production and imports for
consumption, 1961-66
(Value in thousands of dollars)
: : Imports for consumption
: ‘ : : ¢  Rubi :
Year . Production 1/, . . sa;p;zi;s . Other
: . Total , Agates , and . semi-
: : : : emeralds : Preclous
196l-mm e : 1,309 : 1,199 : 30 675 Lok
1962 mmaemm : 1,296 : 1,792 : 27 1,208 557
1963--=====-: 1,421 : 1,732 : 2/ g/ : 2/
196ljmmmm e : 1,474 : 2,51k : 2/ 2/ s 2/
R[] e — : 2,200 : 2,727 : 2/ s 2/ 2/
1966~ mmmmt 3/ : 2,h83: 2/ 2/ 2/

1/ Most of the domestic production is acco

Not available,

unted for by collectors,
hobbylists, etc., rather than by commerclal operators.
S? For the years 1963f66 imports were not separately reported.

Source: Production estimated by the U.S. Bureau of Mines; imports
.compiled from official statistics of the U.S. Department of Commerce.

Note.--Exports are not separately shown in official statistics, but
are believed to be small.

March 1967
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10 PRECIOUS AND SEMTPRECIOUS STONES (CRUDE)

Table 2.--Diamonds, rough (except industrial diamonds), not advanced
in condition or value from their natural state: U.S. imports for
consumption, exports of foreign merchandise, and apparent consump-"
tion, 1961-66

:  Imports : Bxports of :

. . . Apparent
Year :  for : foreign
: consdmption : merchandise ; consumption
: Quantity (1,000 carats)
1961 : 2,275 ¢ 766 t 1,509
1962- - —— 1,421 : 1,025 3 7396
1963 ——m—m e e 1,750 1 1,220 : 530
196lm s mmmm e 2 1,58 : 1/ 1,70k : .-
1965=——mrmmmmmmm - 1,901 : 1,280 @ 621
LG 6B mm s s e mn e s m et 2,032 : 1,432 3 600
4 : Value (1,000 dollars)
196l mmmmmm e e et 114,670 = 23,956 : 90,71hL
1962 == mmm e : 102,446 : 36,192 66,25);
1963 mmmmmmmm e e 129,870 : L1,667 : 88,203
196lm—mmmmmm e m et 149,729 3 57,578 92,151
1965=mmmmmmm —mmmm—met 175,L57 : 53,815 : 121,642
S : 208,039 : 66,872 : 141,167

1/ Excess of exports over imports in 196L is due to the inclusion in
the officlial statistics of unknown amounts of industrial diamonds and
cut gem stones,

Source: Compiled from official statistics of the U.S. Department
of Commerce.

Note.--There 1s no U.S. production of uncut diamonds. Although
official export statistics show both "domestic® and "foreign" dia-
monds, it is known that exports consist wholly of previously imported
stones.
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INDUSTRIAL DIAMONDS 11

TSUS
Commodity iten
Industrial diamonds:
Synthetic:
Miners' diamonds~====cr--crceccccmcaccccana—— 520,19
Powder or dust=----=-------ccncnmnnncncncnnne- 520.20
Other~-=--=-cemcmemccmmc e mcm e m e e 520.21
Natural
Miners' diamonds~-=--c=cemcccccmcacncnmnnnnea= 520.23
Crushing bort-=——cerccaceccncncecanncncncnaa- 520.27
Powder Or QUSt=-==-—-memeo—memme e 520,28
Other:
Not advanced in condition or value---==---== 520,29
Advanced in condition or value--=~==~c=—mc-- 520.31

Note.~~For the statutory description, see the Tariff Schedules of the
United States Annotated (1968)

U.S. trade position

The United States 1s the world's largest consumer of industrial
diamonds, both natural and synthetic., Although dependent upon imports
for its requirements of natural diamonds, the United States is a sub-
stantial producer and exporter of synthetic material.

Description and uses

Diamond is the hardest known natural substance; 1ts resistance to
wear, chemical inertness below 600 C. and good heat conductivity mekes
it invalusble as an industrial abrasive. Diamonds are divided into two
general classifications--gem stones suitable for use in jewelry, and
Industrial diamonds. Diamonds suitable for use as gem stones are covered
in the summary on item 520,11, Industrial diamonds, because of structure,
color, flaws, or impurities, are generally unsuitsble as gems. Both
industrial and gem quality diamonds are mined from the same deposit.
Approximately three-fourths of the world's annual output of diamonds, in
terms of welght, consists of industrial diamonds.

On basis of physical characteristics natural industrial diamonds are
classified as bort, carbonados, and ballas. Bort are diamonds of poor
crystallization, dark in color, easily fractured along lines of cleavage
and therefore quite brittle. Carbonados are black diamonds consisting of
masses of exceedingly small interlocking crystals. They are amorphous, a
property which meskes them tougher than any other form of industrial dia=-
monds. Carbonades are found primarily in Brazil and the Central African
Republic., Ballas, a rare type of diamond intermediate between bort and
carbonado, is spherical in shape with no cleavage planes.
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12 INDUSTRIAL DIAMONDS

In the trade, industrial diamonds are generally divided into two
broad groups--(1) crushing bort, which includes powder or dust; and
(2) industrial diamond stones, which include toolstones, drilling stones,
and die stones. Within each group are numerous subdivisilons based upon
quality, size, crystal habit, soundness, texture, color, and use.

An important development in the industrial diamond fleld was the
commerclal development of synthetic diamonds in the Unilted States in the
late 1950's. Synthetic diamonds are composed of the same material as
natural diamonds, the difference being one 1s produced by man and the
other by nature. At the present time synthetlc dlamonds are commercilally
available only in the form of powder or dust. .

The tariff schedules distinguish between natural and synthetic indus-
trial diamonds. The provision for natural diamonds is broken down to
provide for miners' diamonds, crushing bort, powder or dust, and other
industrial diamonds; that for synthetic diamonds does not provide sepa-
rately for crushing bort. Miners' diamonds consist of carbonados, ballas,
"and certain tumbles processed bort stones used principally in mining
drills. Crushing bort consists of crystals and fragments of bort dia=-
monds that are sultable only for grinding into powder or dust. Powder
or dust is also obtained as a byproduct from the cutting of gem dlamonds.
Other diamonds include stones such as are used for normal drilling other
than miners' diamonds and for toolstones. Industrial diamonds are also
reclaimed from diamond wheels, drill bits, floor sweepings and other sources.

The largest use of industrial diamonds, equal to about 75 percent
of total quantity consumed, is in the form of powder or dust principally
in the manufacture of bonded grinding wheels and saws. Synthetic and
natural diamond powder or dust are interchangeable for these uses. Dila=
mond wheels are used for grinding hard and abrasive materials, such as
cemented carbides, glass, and plastics. Diamond saws are used for cutting
concrete and stone. Other uses of diamond powder or dust are in wheel
dressers, and dental tools, for polishing gem stones, and processing
Jewel bearings, and carbide and diamond dies. Industrial diemond stones
are used principally in oil well drilling bits, and for drilling in the
exploration for and the mining of minerals and ores. Lesser quantities
are used in the manufacture of diamond tools, wire drawing dies (see
separate summary on items 649.48 and 649.49), in engraving tools, phono-
graph needles, and spray nozzles of oill-burning furnaces.

The carat is the standard unit of weight for industrial diamonds,
A carat is equal to 200 milligrams; 142 carats equal 1 troy ounce.
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INDUSTRTAL DIAMONDS 13

U.S. tariff treatment 1/

The column 1 (or trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in TSUSA (1968) are as follows:

TSUS
item Commodity . Rate of duty
Industrial diamonds whether or not advanced in
condition, but not set and not suitable for
use in the manufacture of jewelry:
Synthetic:
520.19 Miners' diamonds=e---cccmwmmcc e ——— Free
520,20 Powder or duste-----reccmmmmcnccr e cccnnen Free
520,21 Other=m--- e e ———— 15% ad val.
Natural
520.23 Miners' diamonds-=-—=c-e——mccmcmc e c e m———— Free
520.27 Crushing borte-----cecmcmm e Free
520,28 Powder or QUstem-ee—cemmcm e — Free
Other:
520.29 Not advanced in condition or value-~—====- Free
520.31 Advanced in condition or value~=~-~===w=—w=- 15% ad val.

The duty-free treatment of natural industrial diamonds, items 520.23
through 520.29, was provided for under the provisions of paragraph 1668
of the original Tariff Act of 1930 and has been bound since January 1,
1948, in a concession granted by the United States in the General Agree-
ment on Tariffs and Trade (GATT). The rate for natural industrial dia-
monds advenced in condition or value, item 520.31, i1s the same as that
provided for in paragraph 214 of the former tariff schedules for articles
wholly or in chief wvalue of earthy or mineral substances, and reflects
a GATT concession, effective since January 1, 1948.

-The Tariff Schedules of the United States as originally effective
on August 31, 1963, provided for all synthetic industrial diamonds in
item 520,21, at the rate of 15 percent ad valorem, the same as that pro-
vlded in paragraph 214 of the Tariff Act. Subsequent Customs Court de-
clsions (C.D. 2537 and C.De 2538) held that synthetic diamond powder
or dust was properly classified in paragraph 1668 of the former schedules.
Public Law 89-241 effective October 9, 1965, established duty-free pro-
visions for synthetic miners' diamonds and powder and dust (items 520.19
and 520.20). The 15 percent ad valorem rate applicable to "other" syn-
thetic industrial diamonds was continued by this law. The rates ap-
plicable to synthetic industrial diamonds reflect GATT concessions, ef-
fective since January 1, 1948.

1/ See the pertinent sections of the TSUSA (1968), reproduced in
appendix A, for the rates of duty that became effective on Jan. 1, 1968
as a result of the sixth round of tariff negotiations.
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1k INDUSTRIATL DIAMONDS

+Se _consumption

The United States 1s the world's leading consumer of industrial
diemonds: During 1961-65, appsrent U.S. consumption of industrial dia-
monds increased annually from 8.5 million carats in 1961 to 13.4 million
carats in 1965. Apparent consumption of crushing bort, which normally
accounts for more than TO percent of the total U.S. consumption of in-
dustrial diamonds, increased from 5.9 million carats in 1961 to 10.9
million carats in 1965. Actual consumption of crushing bort, including
reclaimed material, as reported by the U,S. Department of Commerce, ;/
amounted to 8.2 million carats in 1961, and increased to 9.6 million
carats in 1962. In those years over T5 percent of the crushing bort
was used In the manufacture of grinding wheels, 10 percent in saws, and
about 6 percent as an abrasive in the processing of diamond and carbide
~dies. The remainder was used in a large number of miscellanecus appli~-
cations such as dental tools and the cuttting of gem stones.

Apparent consumption of industrial diamond stones fluctuated from
less than 1 million carats in 1962 to over 4.1 million carats in 1964,
Actual consumption, as reported by the BDSA, amounted to 2 milllion carats
in 1962, and 2.3 million carats in 1965. Over 65 percent of the stones
were used in the manufacture of drill bits and reaming shells, and 27
percent in the manufacture of dlamond tools (tool stones). The remain-
der were used in the manufacture of wire drawing dies, phonograph needles,
and carbide diles, Imports supply the total U.S. requirements for indus-
trial diamond stones.

The strong upward trend in the consumption of industrial dlamonds
in recent years reflects an expansion in the use of these materilals,
especially crushing bort. An important contributory factor has been the
avallability of adequate supplies of synthetic industrial diamond material.
Informateion from the trade 1s to the effect that for some uses, espe-
clally grinding wheels, synthetic material performs better than natural
material. Synthetlic dlamonds are sald to be more uniform In structure
and to have better friability g/ than natural crushing bort, thus in-
creasing theilr abrasive efficiency. Furthermore, producers of synthetic
diamonds have steadily improved the quality of theilr product and have
widened the range of avallable sizes, A significant part of the demand
for powder dust 1s now met by the synthetic product.

Both crushing bort and industrial diamond stones have been stock-
piled by the U,8. Government as strategic and critical materials. As of
June 30, 1967, the national stockpile of crushing bort amounted to about
38.2 million carats and that of industrisl diasmond stones to close to 25.1

;/ Industrial Diamond and Small Diamond Dies, U.S, Consumption and
Trade, Business and Defense Services Administration (BDSA), May 1966.
g/ Friabllity refers to the ability to generate progressively new

cutting edges as the diamond i1s used.
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INDUSTRTAT, DIAMONDS 15

million carats. Government inventories of both crushing bort and dia=
mond stones are in excess of the stockpile objective as determined by
the Office of Emergency Planning. Such objectives are 24,7 million
carats for crushing bort and 16.5 million carats for diamond stones.

On November 2, 1966, the Congress authorized the General Services
Administration (Public Law 89-723, 89th Cong., 2nd Sess.) to sell 1.8
million carats of .Industrial diamond stones. That agency, in turn, on
March 1Lk, 1967, offered for sale 90,000 carats of industriasl diamond
stones but no acceptable bids were received by the end of August 1967.
No provision has so far been made for the disposal of crushing bort
owned by the Government in excess of the stockpile objective,

UsSe producers and production

Synthetic diamonds are the only kind of industrial diasmonds pro=
duced in the United States. The manufacture of synthetic diamonds was
originated by the General Electric Company in 1957. This company was
the only producer until 1967, when two more concerns entered production.
The General Electric Company continues to be by far the leading producer.

No figures have been released by the General Electric Company on
their output of industrial dlamonds. Avallable information indicates
that the annual production has steadily increased from an estimated
3 million carats in 1961 to 6 million carats in 1965 (table 1).

Industrial diamonds are reclaimed by ebout 12 firms located in the
Northeastern and North Central States; in addition many large users of
industrial diamonds have their own reclamation operations. Trade sources
indicate that reclamation operations resulted in the recovery of about
2 million carats annually in 1961 and 1962, The principal reason for
reclaiming industrial diemonds is to reduce the operating costs of the
major users.,

Ue'Se exports and imports

In general, U,S. exports and imports of crushing bort and indus-
trial diamond stones have fluctuated over the past decade without show=-
ing any marked or identifiable trend. However, extreme care should be
used in making assumptions based on international trade statistics be=-
cause International trade in industrial diamonds is not controlled by
supply and demand alone. Govermment stockpiling and barter policiles
and the distribution practices of certain mejor marketing orgmnizations
tend to distort trade statistics. Also, diamonds may be lmported under
one tariff classification, and after being carefully sorted,. part msy
be exported under a different classification. In addition, there is no
precise line of demarcation in the statistical classifications, and sub-
stantlgl overlapping exists in reporting. April 1967
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16 INDUSTRIAL DIAMONDS

Exports of industrial diemonds consist mainly of exports of im-
ported natural industrial diamonds, domestically manufactured synthe- -
tic diamonds, and reclaimed diamond dust. Iuring the period 1961-65
combined exports of industrial diamonds (including domestically pro-
duced synthetic diamonds and previously imported diamonds), in terms
of quantity, increased from a low in 1961 of 3.6 million carats to a
high in that period of 6.3 million carats in 1964, then declined to
5.5 million carats in 1965. In recent years exports included substan-
tlal amounts of domestically produced synthetic diamonds. Belgium,
Canada, the United Kingdom, Japan, and West Germany have been the prin-
cilpal export markets.

U.S. imports of industrial diemonds ranged between 11.8 and 1k,3
million carats annuelly during the period 1961-65 (table 2). During
1961~65 imports of natural crushing bort and dust or powder accounted
for about one-~half of the total annual imports; the remainder consisted
almost entirely of industrial diamond stones. In recent years imports
.of synthetic industrial diamonds have increased, and in 1965 amounted
to Th9,000 carats.

The Republic of South Africa, the Congo, and Ghana have been the
principal suppliers of industrial diasmonds (tebles 3 and 4). The .
United States also imports industrial diamonds from such non-diamond
producing countries as the United Kingdom, Ireland, and Belgium.

Foreign production

World output of natural industrial diemonds as estimated by the
U.S.' Bureau of Mines, amounted to 28.3 million carats in 1965. Close
to 88 percent of world production comes from Africa, principally from
the Congo, which alone accounted for TO percent of world output, the
Union of South Africa, and Ghana. The production and sele of virtually
all the African diamonds are under control of the DeBeers diamond com-
bine (see summary on item 520.11). The remainder of the world's supply
of natural industrial diamonds comes mostly from the Soviet Republic
which in 1965 accounted for sbout 11 percent of total world production..

Synthetic industrial dlamonds are manufactured in Ireland, Sweden,

Japan, the Republic of South Africa, and the Soviet Republic. Data on
the production of synthetlic diamonds are not avallable,

April 1967
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INDUSTRIAL DIAMCNDS 17

Table 1.-~Industrial diamonds: U.S. production, imports for con-
sumption, exports of domestic and foreign merchandise, national
stockpile acquisitions, and apparent consumption, 1961-66

: National :
: : : ¢ stockpile : Apparent
Year | Production 1/ ; Imports , Exports 2/.; acquisi- : Consump-
. : : tions 3 tion
Crushing bort 4/ (1,000 carats)
1961———; 3,000 ; 5,812 ; 854 ; 2,029 ; 5,929
1962——-: 3,000 : 7,201 : 1,306 : 1,000 : 7,895
1963-—-: 4,000 : 6,577 : 1,911 : 23 8,643
196L—mm 5,000 : 6,959 : 3,145 . 8,81
1965-=-: 6,000 : 7,471 : 5/ 2,571 : : 10,900
1966—--: 7,000 : 10,422 : 5/ 2,763 : 1,5% 13,123
. Industrial diamond stones 6/ (1,000 dollars)
1961-——: - . 8,398 : 2,769 3,060 : 2,569
1962——=: - 5,081 : 2,278 : 1,930 : 873
1963 ——=: - 5,269 : 2,643 : 189 : 2,437
1964——-: - 7,319 : 3,204 - 4,115
1965——: - 5,521 : 2,977 : L= 2,544
1966-~~: - : 8,156 : 2,789 : 225 5,142

1/ Estimated production of synthetic diamonds.

2/ Exports of crushing bort adjusted for the years 1961-64 to include
exports of synthetic powder and dust that were included in the export
statistics for diamonds suitable for industrial use.

3/ Based on changes in yearend inventories.

L/ Includes powder and dust, but does not include reclaimed diamonds.

5/ Includes exports of powder and dust of precious and semiprecious
stones other than diamonds. Such exports are believed to be small.

6/ Statistics on the exports of industrial diamond stones include
exports of crushing bort; exports of crushing bort are small.

Source: Official statistics of the U.S. Department of Commerce,
‘except as noted.
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Table 2¢-=-Industrial diamonds: U,S,' imports for consumption,
by kinds, 1961-66

E Diemond E Crushing f Miners' : iggﬁzf : :
Iear : dugzdzi : bort ¢ diamonds : trial Synthetlc : Total
P : : : diamonds :
Quentity (1,000 carsts)
1961---§ THT 5,065 : 1/ : 8,398 : 1/ : 14,210
1962-==:  L,556 : 216&5 : 1/ : 51081 : 1/ 12:282
1963==-: 2,296 :  W,211 : 2/ 126 : 5,143 : 2/ 70 : 11,846
196kaawe: 2,732 : 3,819 : 782 : 6,538 : 4o8 : 1k,279
1965===: 4,109 : 2,612 : 705 : 4,817 : Th9 : 12,992
1966===: 5,453 3,336 : 48 : 7,408 : 1.632 : 18,577
: Value (1,000 dollars)
1961---; 2,196 : 13,010 : 1/ : 53,339 ; 1/ . 68 545
1962===: 121069 : 6:996 : 6;/ : 311976 : %/ : 5110&1
1963~--: 6,062 : 10,87k : 2/ 657 : 32,130 : 2/ 161 : 49,884
196kmum: 6,841 : 9,54k : Lotk + 38,608 : 98k : 60,051
1965===: 10,194 : 6,875 : 3,700 : 33,220 : 1,689 : 55,678
1966m==: 12,960 : 8,079 : h,1k2 : 39,925 : L,004 : 69,110

1/ Not separately classified until Aug. 31, 1963.
g/ Statistics cover 4-month period September-December,

Source: Compiled from official statistics of the U,S. Department
of Commerce,
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U.S.

imports for consumption, by principal countries, 1961-66

Country 2/ 1961 1962 1963 © 1964 1965 * 1966
Quantity (1,000 carats)
United Kingdom—--: 2,083 : 2,166 : 1,388 : 1,591 : 1,608 : 645
Ireland~———=————-=: - 3/ 155 ¢ 1,568 : 4,124 : 6,541
Belgium==mm—m————: L5 : L6 ¢ L91 : 555 LL6 : 626
Congo (Leopold- : : : : :
ville)-m—mmm—n: 17 : 471 : 1,820 : 1,229 : 198 : 1,271
Republic of : oo : : : :
South Africa---: 3,487 : 4,203 : 2,368 : 1,24 : L73 619
Other countries--: 180 : 315 : 355 772 : 622 : 720
Total=——————o: 5,812 : 7,201 : 6,577 6,959 : 7,471 : 10,422
: Value (1,000 dollars)
United Kingdom——-: 5,162 : 5,661 : 3,681 : 3,923 : 4,024 : 1,389
Ireland-——=———=c- : - 1 : 435 + 4,015 : 10,568 : 16,151
Belgiume=—m——m———: 151 : 127 ¢+ 1,190 ¢ 1,326 : 1,016 : 1,358
Congo (Leopold- : : : : :
ville )mm—mmmmm=: 53 1 1,263 t 4,615 : 2,990 ¢ 470 * 3,029
Republic of : : : : : :
South Africa---: 9,331 : 11,131 : 6,278 : 3,306 * 1,145 = 1,442
Other countries—-: 509 ¢ g82 : 808 : 1,809 : 1,535 ¢ 1,673
Totale—mm——m—=: 15,206 18,758 @ 25,042

: 19,065 ¢

17,097 :

17,369 :

1/ Includes synthetic diamond.
2/ Statistics reflect country of shipment when country of origin
cannot be determined.

3/ Less than 1,000 carats.

Source: Compiled from official statistics of the U.S. Department of

Commerce.
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Table L.--Industrial diamond stones:
sumption, by principal countries, 1961-66

INDUSTRIAL DIAMONDS

U.S. imports for con-

Country 1/ 1961 1962 1963 1964 1965 1966
Quantity (1,000 carats)
United Kingdom---: 3,830 : 626 . 639 854 . 954 . 984
Ireland=————em———: 100 310 . 575 752 613 : 2,496
Netherlandg————— - : L37 56 : 113 : 135 . 249 498
" BelgiuMm—m—m—m————: 2,132 : 320 : LOL : 611 : 602 : 768
Ghana : 56 : 830 : 776 : 1,206 : 5L9 317
Republic of : H : : : :
South Africa—--: 556 : 1,192 : 1,455 : 2,558 : 1,593 : 1,742
Other countries-—-: 1,287 : 1,747 : 1,310 : 1,20, : 961 : 1,351
Total=—m——mmm: 8,398 : 5.081 : 5,269 : 7,320 : 5,521 : 8,156
Value (1,000 dollars)
United Kingdom——-: 20,793 : 4,904 : 6,265 : 7,580 : 9,946 : 9,206
Ireland—-—=m-=m-=: 432 : 1,584 : 2,947 : 3,816 : 3,220 : 9,087
Netherlands——————: 3,786 471 ¢ 1,384 : 976 : 1,515 : 2,027
Pt — 13,708 : 2,017 : 2,465 : 3,327 : 3,088 : L,LOL
Ghana 430 4,229 :+ 3,943 : 5,850 : 2,901 : 1,715
Republic of : : : : : :
South Africa---: 2,197 : 7,616 : 7,668 : 10,103 : 8,480 : 9,267
Other countries--: 11,993 : 11,155 : 8,115 : 11,030 :_ 7,770 : 8,360

: 53,339 : 31,976 : 32,787 : 42,682 : 36,920 : Lk,066

1/ Statistics reflect country of shipment when country of origin
cannot be determined.

Source:
of Commerce,

Compiled from official statistics of the U.S. Department
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PRECIOUS AND SEMIPRECIOUS STONES, CUT BUT NOT SET 21

TSUS
Commodity . item
Precious and semiprecious stones, cut but not
set, and suitable for use in the manufac-
ture of jewelry: SR :
Diamondg==e==m=mmmccmcemc e e e cme e cmm—————ne 520,32, =,33, =.34
Rubies and sapphires-=esmeececcmccccmcccccccaccccccccc—a- 520.35
Marcasitesememmmmcmmcm e c e mee e e e e e ———— 520.37
Fmerglds-m—mccemac e amm e n e m e —emm e e — e e —————————— 520.38
Other--—==mc e e e 520.39

Note.--For the statutory description, see the Tariff Schedules of the
United States Annotated (1968).

U.S. trade position

The United States depends upon imports for most of its requirements
for cut precious and semiprecious stones. Domestic production of such
stones (virtually all from imported rough stones ) consists predominantly
of diemonds. Exports of cut diamonds, which are considergbly less than
imports, consist in part of cut stones previously imported. Exports of
other gem stones are believed to be small.

Description and uses

This summary covers precious and semiprecious stones, herein ré-
ferred to as gem stones, cut but not set, suitable for use in jewelry,
as distinct from uncut or rough precious and semiprecious stones (see
summary on item 520.11). Q

Gem stones are cut and polished to bring out the stone's beauty of
color and to develop scintillating reflections from the interior of the
stone through light refraction and reflection. For tariff purposes
precious stones are natural diamonds, emeralds, rubies, and sapphires,
whereas other natural gem stones are designated as semiprecious stones.

Commerciglly, the most important gem stone covered herein is the
diamond (520.32-.34), a crystalline form of carbon. The cut of a
diemond is determined by the shape of the rough stone. The four main
diemond cuts are the brilliant, the emerald, the marquise, and the pear=-
sheped cut. Of these, the most frequently used is the brilliant cut,
which brings out to a marked advantage the fire and brilliance of the
gem.,

Rubies and sapphires (item 520.35) are transparent colored varieties
of the mineral corundum (aluminum oxide). Rubies are red in color and
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22 PRECIOUS AND SEMIPRECIOUS STONES, CUT BUT NOT SET

sapphires are blue, but may also have other colors. A variety of
rubies and sapphires, not transparent, are known as star stones, If
correctly cut and polished, with a rounded domeshape top (known as
cabochon), such stones reveal a clearly marked 6-rayed star on the
curved surface.

Marcasite (item 520.37) is a white iron pyrite (FeSp)=--not the
mineral marcasite. It is black with a yellowish tinge, but when
polished, it has a bright metallic luster. Marcasite is brittle and

_may be easily cracked.

Emeralds (item 520.38) are the most highly prized variety of the
mineral beryl. There are many grades of emeralds and they range-in
color from very pale to fairly deep green, and from yellow-green to
blue-green. They have little "fire" for the color dispersion is
slight and they are more fragile than most gemstones. Flawless or
near-flawless emeralds of good color, however, are rare and bring
higher prices than most diamonds of comparable size.

Among the popular semiprecious stones (item 520.39) are alexan-
drite, aquamarine, jade, opal, topaz, and zircon.

Gemstones are used almost solely in the manufacture of jewelry
and related articles, At times gemstones, especially precious stones,
are purchased by people because they represent wealth that can easily
be hidden and transported and readily be sold.

U.S. tariff treatment 1/

The column 1 (or trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in TSUSA (1968)) are as follows:

TSUS
item Commodity Rate of duty
Precious and semiprecious stones, cut but not
set, and suitable for use in the manufac-
ture of jewelry:
Diamonds:
520.32 Weighing not over 0.5 carat 8% ad val.
520.33 Weighing over 0.5 carat 10% ad val.
520,34 If product of Cuba 8% ad val.
520.35 Rubies and sapphires 8% ad val.
520,37 Marcasites 10% ad val.
520.38 Emeralds 3% ad val.
520.39 Other- 5% ad val.

1/ See the pertinent sections of the TSUSA (1968), reproduced in ap-
pendix A, for the rates of duty that became effective on Jan. 1, 1968,
as a result of the sixth round of tariff negotiations.
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PRECIOUS AND SEMIPRECIOUS STONES, CUT BUT NOT SET 23

The rates of duty for the above items are the same as those under
paragraph 1528 of the former schedules and reflect concessions granted
by the United States in the General Agreement on Tariffs and Trade.

The rates for items 520.33, 520.3L4, and 520.39 have been effective since
January 1, 1948; that for item 520.37 has been in effect since April 21,
1948; while those for items 520.32, 520.35, and 520.38 have been effec-
tive since July 1, 1963. The rate shown for item 520.34, the prefer-
ential rate for Cuba, was suspended on May 24, 1962, Imports from Cuba
have been prohibited since February 7, 1962.

U.S, consumption, producers, and production

The United States is the world's largest single market for cut
gemstones, a large part of which is imported. Similarly requirements
for rough stones by domestic lapidaries are virtually all met by im-
ports. According to the Bureau of the Census there were 318 gemstone
cutting establishments in the United States in 1963, By far, the
greater part of these concerns specialize in the cutting of diamonds.
The industry is concentrated in or near New York City.

The cutting of gemstones is a craft that requires skill, especially
where stones of great value are concerned. Generally, cutting costs
represent a substantial proportion of the value of finished gemstones.
As a rule, mainly because of the relatively high labor cost, only the -
larger, better quality stones are cut in this country. Official sta-~
tistics on the output of cut gemstones by domestic gem cutters are not
available.

U.S. exports and imports

- Official U.S. statistics show exports of only cut diamonds and do
not separately report those of other gemstones. Annual exports-of cut
diamonds in 1961-65 fluctuated in quantity and ranged from 38,000 carats
to 151,000 carats, but steadily increased in value from $12.5 million
to $43.2 million (table 2). They averaged 95,000 carats, valued at
$29.7 million. Hong Kong and Belgium have been the principal export
markets (table 3).

Annual imports of cut gemstones during 1961-65 increased from
‘about $84 million to $146 million (table 1) and averaged $109 million.
Imports consisted almost entirely of precious stones, predominantly
cut diamonds. Imports of diamonds increased from 839,000 carats in
1961, valued at $78.6 million to close to 1.3 million carats in 1965,
valued at $132 million (table 2). Of total imports during 1963-65 of
cut diamonds about 90 percent by guantity and 80 percent by value con-
sisted of stones weighing 1/2 carat or less. Belgium and Israel have
been the principal sources of supply (table 4).
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Imports of other precious stones increased from about $6 million
in 1961 to $14 million in 1965 (table 5). Such imports were about
evenly divided between rubies and sapphires, and emeralds. India,
Thailand, and Ceylon have been the principal suppliers of rubies and
sapphires (table 6) and India and Colombia have been the main sources
of emeralds (table 7). Generally emeralds from Colombia are of high
quality whereas those from India are of medium or low grade. .

Anmual imports of cut semiprecious stones during 1961-65 increased
from about $2 million to $4 million. Based on a sample analysis of
import documents for 1964 and 1965 imports consisted of about 40 dif-

" ferent species and varieties of semiprecious stones. Among these were
opals, peridots, garnets, jade, carnelians, citrines, and amethysts.
Hong Kong has been the chief foreign supplier followed by Germany, and
Brazil (table 8).

Facilities for cutting gemstones exist in a number of countries.
The most important diamond-cutting centers are Belgium (Antwerp), and
Israel., Other major diamond-cutting industries are found in India,
the Netherlands, West Germany, and the Republic of South Africa. Hong
Kong and West Germany (Idar-Oberstein) are important centers for cut-
ting semiprecious stones. '
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Table 1l.--Precious and semiprecious stones, cut but not
set: U.S. imports and exports, 1961-66

25

(In thousands of dollars)

) Imports Exports 1/

Year : : . ¢ Semipre- : ' : :
: Total : Pz:gizgs cious Total : Domestic : Foreign

: atones :

1961--—-: 84,631 : 82,901 : 1,730 : 12,502 : 11,211 : 1,291
1962m—mm: 97,084 : 94,884 : 2,200 : 15,048 : 13,882 : 1,166
1963====: 101,145 : 98,773 : 2,372 + 35,135 :+ 33,015 : 2,120
196L=m—=: 118,61k : 115,615 : 2,999 : 42,692 : 38,839 : 3,853
1965--—-: 145,626 : 141,994 : 3,632 : 43,199 : 40,069 : 3,130
10,997 : 60,642 : 54,524 : 6,118

1966—-—=: 183,902 : 172,905 :

1/ Diamonds only. Data on other precious and semiprecious stones

are not available.

Source: Compiled from official statistics of the U.S. Department of

Commerce.

Note.—-U.S. production of cut gemstones, which is not reported in
of ficial statistics, is believed to be less than imports.
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26 PRECIOUS AND SEMIPRECIOUS STONES, CUT BUT NOT SET

Table 2.--Diamonds (except industrial diamonds), cut but not set: U.S.
imports for consumption and exports of domestic and foreign merchan-
dise, 1961-66

Impofts Export§ of domestic and

Year ° )
: s+ Not : Ov : : .2 .
Total . l/g c:¥:€ . 1/2 zgrat . Total . Domestic . Forelgn
Quantity (1,000 carats)

1961--: 839 : o (YA 16 33 13
1962—-: 982 : 1/ 1l 38 : 30 : 8
1963--: 1,018 : 912 : 106 : 116 : 69 : 47
1964--: 1,097 : 995 : 102 : 151 113 . 38
1965—-: 1,259 : 1,145 : 114 : 126 : 99 : 27
1966~=: 1,452 : 1,320 : 132 : 1908 : 115 83

: Value (1,000 dollars)
1961——: 78,605 : 1 1/ : 12,502 : 11,211 : 1,291
1962——: 89,188 : 1/ 1/ : 15,048 : 13,882 : 1,166
1963—: 93,977 : 74,614 19,363 : 35,135 : 33,015 : 2,120
1964--: 108,302 : 87,355 : 20,947 : 42,692 : 38,839 : 3,853

1965-~: 131,828 : 105,953 : 25,875 : 43,199 :  L0O,069 : 3,130
1966~~: 165,737 : 136,313 : 29,42l : 60,642 : 54,52 : 6,118

1/ Not available.

Source: Compiled from officlal statistics of the U.S. Department of
Commerce.

Note.-~Statistics on domestic production of cut diamonds are not
available. o
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Table 3.--Diamonds, cut but not set:

domestic merchandise, by principal sources, 1961-66

27

Exports of foreign and

Country 1961 1962 1963 . 1964 1965 1966
Quantity (carats) |

Japan-—~————- : 354 501 ¢+ 3,011 : 29,749 : 15,678 : 15,273
Switzerland--: 5,863 : 5,730 : 12,269 : 8,985 : 12,999 : 6,905
Hong Kong———-: 4,092 : 7,580 : 17,751 : 31,590 : 31,258 : 5k,6k41
Belgium~~----: 15,301 : 10,037 : 24,753 : 27,523 : 22,307 : 24,392
Netherlands--: 1,098 : 2,571 : 12,386 : 18,256 : 17,544 : 26,045
A1l other———-: 19,302 : 11,510 : L45,485 : 37,286 : 25,948 : 70,627

Total-———:_46,070 : 37,929 : 115,655 : 151,389 : 125,734 : 197,883

: Value (1,000 dollars)

Japan--——--—-: 85 : 1,479 : 770 © 1,882 : 4,256 : 8,812
Switzerland--: 2,953 : 3,335 : 5,862 : 3,543 :  L,L55 t 4,52
Hong Kong—---: 1,740 : 3,789 : 8,206 : 15,633 : 19,053 : 27,127
Belgium—---—: 3,949 : 3,759 : 9,750 : 10,231 : 4,851 : 5,706
Netherlands--: 487 = 1,161 : 6,617 : 6,494 : 4,926 : 6,186
A1l other—---:_3,288 : 1,525 : 3,930 : 4,909 : 5,458 : 8,287

Total=—--: 12,502 : 15,048 : 35,135 : 42,692 : 43,199 : 60,642

Source: Compiled from official statistics of the U.S. Department of

Commerce.
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Table 4.-~Diamonds, cut but not set:

by principal sources, 1961-66

U.S. imports for consumption,

Country "1961 1962 1 1963 1 196L P 1965 P 1966
Quantity (1,000 carats)
Belgium : L28: L79: 522: 583: 680: 787
Israel : 278: 343: 37 L26: L73: 525
Republic of : : : o : :

South Africg=———-— : 32: 26: 27: 2L 27: 28
West Germany——————-—: 52 75: L6: 18: 19: 17
Netherland s——===—e=: 29 2L 19: 14: 21: 21
All other—-————e—am-=: 20 35: 29: 31: LO: 7L

Total-—m——m———: 839 982: 1.,017: 1,097: 1,260: 1,452
Value (1,000 dollars)
Belgium : 41,957 45,722: 50,555: 60,155: 73,923: 94,353
Israel : 21,971: 27,880: 29,719: 36,800: 42,134: 51,4k6
Republic of : : : : : :

South Africa~—---: 5,725: 4,721: 4,736: 4,918: 6,166: 7,001
West Germany--—----: 3,480: 5,394: 3,502: 1,335: 1,369: 1,440
Netherlandg=—=w—=——=: 3,234: 2,464: 2,424: 1,896: 2,834: 3,012
All other—————ee——-— : : : _3,042:  3,700:  5,L00: 8,485

Total=—e—mmmmma——: 78,60h: 89, 188 93, 978 108, 80h 131, 826 165,737

Source: Compiled from offlclal stablstlcs of the U S, Department of

Commerce.
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PRECIOUS AND SEMIPRECIOUS STONES, CUT BUT NOT SET 29

Table 5.--Precious stones, except diamonds, and semiprecious stones,
cut but not set: U.S. imports for consumption, 1961-66

(In thousands of dollars)

Precious stones Semiprecious

: : st ones

Year : Total : Rubies : : :
Lo and : Emeralds : Marcasites : Other

: sapphires : : :
1961 : 6,026 : 2,206 : 2,090 : 36 : 1,69
1962 : 7,896 : 2,898 : 2,798 : 1/ : 2,200
1963 : 7,168 : 2,715 : 2,081 : 1: 2,371
1964 : 10,312 : 4,095 : 3,218 : 2 2,997
1965 213,797 ¢ L,769 : 5,397 : 3 3,629
1966 : 18,165 : 7,163 : 6,025 : 5 : 4,972

1/ Less than $500.

Source: Compiled from official statistics of the U.S. Department of
Commerce.

Note.~-Statistics on domestic production of cut precious and semi-
precious stones are not available.

April 1967
5:2



30 PRECIOUS AND SEMIPRECIOUS STONES, CUT BUT NOT SET

Table 6.--Rubies and sapphires, cut but not set: U.S. imports for
consumpticn, by principal sources, 1961-66

(In thousands of dollars)

Country TO1961 T 1962 T 1963 1 1964 T 1965 T 1966
India : 912 : 1,338 : 9L8 : 1,524 : 1,599 : 2,327
Thailand : 156+ 368 :  L45 ¢ 627+ 947 : 1,622
Ceylon . 358 L97 L9 : 727 617 : 1,182
A1l other : 780 : 694 :+ 831 : 1,207 : 1,607 : 2,032
‘ Total : 2,206 : 2,897 : 2,715 : 4,095 : 4,770 : 7,163

Source: Compiled from official statistics of the U.S. Department of
Commerce.

Table 7.--Emeralds, cut but not set: U.S, imports for
consumption, by principal sources, 1961-66

Country D 1961 1 1962 | 1963 | 196k . 1965 . 1966

Quantity (1,000 carats)

India ; 202 ; 183 ; 175 ; 163 ; 138 ; 173

Colombia : 3 Lo 2 : 3 : 15 : Vi
A1l other : 22 : 10 : 14 : 15 : 37 40
Total : : : : : :

Value (1,000 dollars)

India : 1,086 : 2,006 : 1,589 : 1,872 : 2,245 : 2,608

Colombia : 249 : 446 182 i 491 : 1,104 : 667
A1l other 2 1,76k 346 : 310 :_ 855 :_ 205 :_ 2,750
Total : 3,099 : 2,798 : 2,081 : 3,218 : 5,397 : 6,025

Source: Compiled from official statistics of the U.S. Department of
Commerce. '
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Table 8.—Semiprecious stones, cut but not set: U.S. imports for
consumption, by principal sources, 1961-66

(In thousands of dollars)

Country P1961 G 1962 G 1963 P 1964 1 1965 1 1966
Hong Kong : L,z 658 ¢ 934 : 1,316 : 1,376 : 992
Japan : 307 ¢ 342 : 256 : 229 : 353 : 967
West Germany-————-———: 257 : 378 : 395 : 353 : 485 : 920
Brazil : 162 : 217 : 231 : 38 : 315 : - 510
All other i 553 :_ 605 :_ 555 : 717 : 1,101 :_ 1,583
Total : 1,693 : 2,200 : 2,371 : 3,001 : 3,630 : 4,572

Source: Compiled from official statistics of the U.S. Department of
Cammerce.
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STONES AND ARTICLES OF PRECIOUS AND SEMIPRECIOUS 33
STONES NOT ELSEWHERE ENUMERATED

TSUS
Commodity item
Other precious and semiprecious stones, and articles thereof:
Of precious SHONES=rme—m— oo e e e e 520.51
Of T0Ck Crystal—m—— e o e 520.54
Other———— e e 520.61

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (1968)

U.S. trade position

U.S. production of the articles covered by this summary is be-
lieved to be small and imports probably supply most, if not all of
the domestic consumption.

Comment

This summary covers precious and semiprecious stones (except in-
dustrial diamonds) advanced in condition or value from their natural
state but not suitable for use in the manufacture of jewelry (see
summary covering items 520.32-520.39 for stones suitable for use in
‘the manufacture of jewelry). Also covered are articles of precious
and semiprecious stones except such articles as jewelry, Jewel bear-
ings, and phonograph needles (see headnote 1 to part 5H of Schedule 5
of the TSUSA).

Articles included in this summary may be made wholly or in chief
value of eilther precious stones, i.e., diamonds, rubies, sapphires,
or emeralds (520.51); or of rock crystal (520.54); or of other semi-
precious stones, such as jade,-coral, agate, aventurine, and chalce-
dony (520.61). Among the articles commonly imported are art and
novelty wares, such as vases, bowls, ashtrays, figurines (other than’
figurines provided for in TSUS items 513.51 and 765.15), bottles,
jars, boxes, and mosaics. They are used mostly for decorative pur-
poses.
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STONES NOT ELSEWHERE ENUMERATED

The column 1 (or trade-agreement) rates of duty 1/ applicable to
imports (see general headnote 3 in TSUSA (1968)) are as follows:

TSUS

ltem Commodity Rate of duty
520.51 Articles of precious stoneS~====mmmmmcamecca—aa 15% ad val.
520.5L4 Articles of rock crystal-—-—————m—memmm e 21% ad val.
520.6L Other——mmmmmmm oo e o e L2.5% ad val.

These rates reflect concessions granted by the United States in
the General Agreement on Tariffs and Trade. The rate on articles of
precious stones is derived from paragraph 21L of the former schedules
and has been in effect since- January 1, 1948; the rate on articles of
rock crystal which is the same as that under paragraph 233 and that on
articles of other semiprecious stones which was also derived from
paragraph 233 have been in effect since June 30, 1958.

United States consumption of the articles covered by this sum-
mary is virtually all supplied by imports. As far as 1s known there
is no commercial production of such articles in the United States. '

Imports increased almost steadily from about $90,000 in 1961 to
$218,000 in 1965 (table 1), and averaged $162,000 in the 5-year per-
iod. Imports consisted principally of semiprecious stones and arti-
cles thereof; most of such imports were manufactures of semiprecious
stones other than rock crystals (520.6l). Based on a2 small .number of
sample invoices for recent years, among the items imported under this
.classification were hand-carved figurines and statuettes, hand-carved
ornaments, mortars and pestles, ashtrays, vases, salt dishes, plaques,
pill boxes, and snuff bottles. Most of the articles were made of
elither jade or agate.

Rock crystal articles imported were chiefly figurines and hand-
carved ornaments. West Germany and Japan were the major sources of
rock crystal articles (table 2) and Japan, Hong Kong, and West Germany
were the principal suppliers of articles made of semiprecious stones
other than rock crystal (table 3).

1/ See the pertinent sections of TSUSA (1960), reproduced in appen-
dix A, for the rates of duty that became effective on January 1, 1968,
as a result of the sixth round of tariff negotiations,
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STONES NOT ELSEWHERE ENUMERATED

Table 1.--Precious and semiprecious stones (except industrial diamonds)
advanced in condition but not suitable for use in the manufacture of
Jjewelry, and articles thereof: U.S. imports for consumption,

1961-66

(value in dollars)
: : Precious stones : Articles ¢ Other semiprec-
Year : Total : and articles : of rock : ious stones and
thereof : crystal : articles thereof

1961-—-=: 91,995 : 1/ 20,100 : 71,895
1962----: 153,776 : 1/ 54,230 : 99,5L6
1963--==: 135,217 : 1/ 31,647 : 103,570
196l~===: 212,475 : 6,913 : 19,319 : 156,23
1965----: 217,729 : L,068 : 15,569 : 168,092
1966-—-=: 320,L69 : 47,973 5L,372 : 218,12k

1/ Not separately shown in official statistics before 196L.

Source: Compiled from official statistics of the U.S. Department
of Commerce.

Note.--As far as is known, there 1s little commercial production
in the United States, if any, of the articles covered herein and ex-
ports are believed to be nil.
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STONES NOT ELSEWHERE ENUMERATED

Table 2.--Articles of rock crystal: U.5. imports for consumption, by
principal sources, 1961-66

Value in dollars

Country : 1961 ; 1962 : 1963 ; 1964 : 1965 ; 1966

West Germany---: 3,936 : 22,809 : 19,205 : 20,196 : 20,011 : 23,L77

Japan-nmmmmmm—m: 12,L27 ¢ 9,750 . 9,037 : 19,00l : 20,307 : 1L,388
Canada-mm—=m==n ; - 2 670 ; 2,712 : 7,677 : - : -
United § § : ; :
Kingdon-———-- : 103 : 15,29 : 373 : - - 2,246
Ttalyo-cmommemi 3,020 i 5,090 : 320 : ) - -
ALl obher—mmmm: 61k , 617 . 19 2, Ll2 21/5,251 :E{u,zél
Totalmmmmmmmm . 20,100 : 54,230 + 31,766 + 19,319 : 5,569 1 Sk, 372

1/ Includes imports from France valued at $5,05Ll. .
. 2/ Includes imports from France valued at $8,808, and from Portugal
valued at $5,L53.

Source: Compiled from official statistics of the U.S. Department
of Commerce.
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STONES NOT ELSEWHERE ENUMERATED

Table 3.--Articles of semiprecious stones other than rock crystal:
U.S. imports for consumption, by principal sources, 1961-66

Value in dollars

Gountry 1961 1962 : 1963 : 1964 : 1965 : 1966
Japan-————emmm e : 18,497 : 39,311 : 60,231 :10k,297 : 83,96l :128,L97
Hong Kong------ : 10,101 : 36,972 : 8,986 : 18,16l : 12,419 : 5,958
West Germany———; 10, L4189 : 12,077 : 14,551 : 12,502 : 27,289 : 18,773
Ttaly---—-——=--: 935 : 3,769 : 1,526 : 7,101 : 10,868 : 13,816
Taiwan--—-—--n- . 27h s 200 : 832 : 2,363 : 12,19L : 16,129

: ) v 1132, 24 134
All other------ : 1,808 : 7,235 :=15,4h0 : 11,354 :=21,358 :=3L,651

Totale—m——-==: 72,104 : 99,56k :10L,566 :155,781 :168,092 :218,12L

1/ Includes imports from Brazil valued at $4,926, and from India
valued at $L,066.

2/ Includes imporis from France valued at $5,05Q and from India

valued at $L,974.
3/ Includes imports from the United Kingdom valued at $16,313.

Source: Compiled from official statistics of the U.S. Depariment
of Commerce.
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TSUS
Commodity item

Synthetic materials of gemstone quality:
Cut but not set and suitable for use in jewelry---- 520.71
] 1= o T T y— 520.75

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (1968).

U.S. trade position

The United States i1s a producer of synthetic materials of gem-~
stone quality, and stones and articles fashloned from such materials.
Domestic production of most kinds of such synthetic materials and
articles thereof is greater than imports. Exports are believed to
be small.

Description and uses

Synthetic materials of gemstone quality are man-made materials
having the same chemical composition and physical and optical prop-
erties as their natural mineral counterparts. These materials, and
gemstones cut from them, generally appear to the unaided eye to be
identical with the corresponding natural minerals or cut gem stones;
as a matter of fact, many of the synthetics are more perfect than
the corresponding natural minerals. However, good quality natural
gem quality minerals usually command a higher price because they are
"genuine" and because the supply i1s often limited. Stones cut but
not set and suitable for use in jewelry are provided for in item
520.71, whereas item 520.75 proviges for the synthetic material in
an unworked state and articles not specially provided for elsewhere
in the tariff schedules which are fabricated from such material. In
accordance with headnote 1 to part 1H of schedule 5 of TSUS, the
articles described under item 520.75 do not include certain drills
and other tools; styluses, needles, and points; optical elements;
Jjewel bearings; abrasives; and jewelry and related articles.

, The natural minerals corundum (ruby and sapphire varieties),
emerald, spinel, and rutile have been synthesized in gemstone gqual-
ity in commercial quantities. 1/ In addition, there is at least one
synthetic material of gemstone quality (strontium titanate, marketed
under the trade name "Fabulite") for which a corresponding natural

L]
1/ Although diamond has been synthesized, up to the present time
the synthetic diamonds produced commercially have not been of gem
quality (see summary on industrial diamonds in this volume).
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mineral of gem quality is not known to exist. Corundum is the most
important material of gemstone quality synthesized for use in indus-
trial applications,

Synthetic materials of gemstone quality are grown in the form
of long, cylindrical rods or in pear- or carrot-shaped masses called
"boules". The rods and boules are either cut into stones for use in
medium-priced jewelry or fabricated into articles having industrial
applications. In industrial applications, these synthetic materials
often are preferred to the natural minerals on the basis of size,
hardness, purity, availability, or cost.

The industrial applications for synthetic gemstone material
covered by this summary include component parts of thread guides,
gauge tips, compasses, phonograph needles, and certain missile and
space products. An important use for synthetic corundum is as Jewel
-bearings in time-keeping, -measuring, and ~indicating devices (see
summary on item 720.60).

Since 1958, major research and development has taken place in
the use of synthetic gemstone material--particularly the ruby variety
of corundum~-for use in lasers and masers., These are devices for
lightwave (lasers) and microwave (masers) amplification by stimulated
emission. The use of lasers and masers has become increasingly im-~
portant in the fields of medicine, communication, and scientific
research.

U.S. tariff treatment 1/

The column 1 (or trade-agreement) rates applicable to imports
(see general headnote 3 in TSUSA (1968)) are as follows:

TSUS
item Commodity Rate of duty
Synthetic material of gemstone quality, and
articles not specially provided for, of
such materials:
520.71 Synthetic materials cut but not set-~m—e—w= 8% ad val,
520.75 Othermmmmmm e e e e e 30% 2d Val,

The rate of duty for item 520.71 reflects a concession under par-
agraph 1528 of the former schedules as granted by the United States in
the General Agreement on Tariffs and Trade, effective July 1, 1963.
The rate foy item 520.75 is derived from the rate under paragraph 21L
of the former tariff schedules; it is not a concession rate.

1/ See the pertinent sections of the TSUSA (1968), reproduced in
appendix A, for the rates of duty that became effective on January 1,
1968 as a result of the sixth round of tariff negotiations.
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U.S5. consumption, producers, and production

Before World War II domestic consumption of synthetic gemstone
materials and articles was all supplied by imports. No data are
available on the U.S. consumption of synthetic materials of gemstone
quality, stones cut from such materials for use in jewelry, or
articles of such materials.

Domestic production of synthetic gemstone materials began during
World War 1I. At the end of 1966 there were only three commercially
important producers of such materials. Two of the producers are
divisions of large corporations, while the other is a small independ-
ent company. One of these firms produces synthetic corundum in
Indiana, one makes synthetic emeralds in California, and the other
manufactures synthetic rutile and strontium titanate in New Jersey.
There appears to be no domestic production of synthetic spinel in
commercial quantities.

Up to the present time, most of the synthetic material of gem-
stone quality produced domestically has been corundum. The bulk of
the domestic output of synthetic corundum intended for use in gem-
stones has been star rubies and star sapphires.

About 20 small lapidary and fabricating firms cut these
materials for jewelry and industrial applications., Most of these
firms cut their stones and other articles from rods and boules pro-
duced by the three domestic manufacturers of synthetic materials of
gemstone quality.

Official data are lacking on domestic production of the materials,
gem stones, and articles covered in this summary, and sufficient
company data are not available to permit estimating the value of
production.

U.S5. exports and imports

Exports of synthetic gemstone materials and articles are not
separately shown in official statistics; such exports are believed to
be small compared to domestic production and imports. Available in-
formation indicates that exports consist largely of laser rods,
‘fabricated sapphire optical components, and other corundum specialties.

Virtually all of the imports intended for use in jewelry are
entered already cut, but not set, because much higher rates of duty
apply to both set gem stones and to the raw materials (rods and boules)
from which synthetic stones are cut for setting in jewelry. On the
other hand, almost all of the imports at the higher rate of duty
(item 520.75) are intended for industrial use.
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As reported in official statistics, the value of annual imports
of cut synthetic gem stones nearly tripled from 1961 to 1962, increas-
ing from $346,000 to $1,006,000 (see table). The annual value of
imports of rods and boules, and articles, n.s.p.f., thereof, varied
during that period, between $1L6,000 and $277,000 (see table).

A substantial amount of imports of synthetic gem stones, cut but,
not set, enters the United States by parcel post with an invoice
value of less than $250; such shipments usually do not become part of
official statistics. Based on a 196l survey of a sample of informal
import entries, it is believed that actual imports of cut synthetic
gem stones are at a level at least double the official figures., On
the other hand, the value of under-$250 entries of synthetic materials
of gemstone quality, and of articles, n.s.p.f., of such materials was
equal to about half the value of reported entries.

Most of the imports of cut synthetic gem stones into this
country for use in jewelry are entered from West Germany and Switzer-
land (see table), Most imports of synthetic material of gemstone
quality, cut for use in jewelry, is corundum (mainly star rubies,
star sapphires, and unstarred rubies and sapphires); the remainder is
largely synthetic spinel and rutile., Imports of cut synthetic '
emeralds are small, while cut strontium titanate gem stones have not
been imported.

‘Switzerland, France, and West Germany have been the principal
suppliers of imports of synthetic materials of gemstone quality,
usuvally of synthetic corundum and articles made from such material,
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Table.--Synthetic materials of gemstone quality, and articles,
n.s.p.f., of such materials: U.S. imports for consumption, total
and by selected countries, 1961-66

h3

(Value in thousands of dollars)

Year : Total : est : Switzerland : France : Other
. . Germany . ' . .
Cut but not set
196lemmmmmemmmemmi 346 i 276 22 7 I
1962 mm e e e ¢ L7 : 338 78 3 38
1963 mmmmm e 398 : 3LL 21 1 32
196l e 623 : 546 56 9 12
1965 ——— : 1,006 : 751 : 203 26 26
1966 —— - 1,178 : 918 : - 160 L8 52
Not cut, and articles, n.s.p.f.

1961 . 16 ;21 s 68 9 18
1962 m e e e e e 8 277 57 109 1 97
1963=mmmmsmmmmmmee: 151 @ 33 : 75 5 38
196)) m e mm mom o i e : 160 : 7 51 : 89 13
1965 i m e ¢ 201 30 81 : 81 9
1966mmmmm e e e : 132 19 70 : 38 5

Source: Compiled from official statistics of the U.S. Department
of Commerce. :

Note.-~Quantity data are not reported for imports of synthetic
materials of gemstone quality, not cut, and articles, n.s.p.f.
"Number of pileces" quantity data are reported for imports of
synthetic materials of gemstone quality, cut but not set; such data,
however, obscure great differences in unit value, and are of little
value,

Note.-~Data on the domestic production and exports--and hence on
domestic consumption--are not available,
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TSUS
Commodity item
Asphaltum, bitumen, and limestone-rock asphalt~-=w-we=w= 521.11

Note.~--For the statutory description, see the Tariff Schedules of the
United States Annotated (1968).

U.5. trade position

Domestic requirements of asphalt in 1961-65 were supplied almost
entirely from domestic sources. Imports supplied less than 5 percent
of consumption; exports were equal to less than 1 percent of domestic
production.

Description and uses

This summary covers all natural asphalts and petroleum asphalt.
Asphalt is a semisolid, organic, sticky material, black or brown in
color, varying in consistency from hegvy liquid to solid. It is
obtained either from natural deposits or from the distillation of
petroleum. Ngtural asphalts differ from petroleum asphalts in that
the former often contain minerals while the latter do not.

Natural asphalt occurs as lakes, as mixtures or emulsions with
sand, clay, or water, and as asphaltites and asphaltic impregnations
of sandstone and limestone commonly known as rock asphalt or bitumi-
nous rock. In the United States, production of natvral asphalt consists
of bituminous rock and of gilsonite, a high-grade asphaltite mined in
northeastern Utah. Petroleum asphalt 1s derived from crude oil and is
marketed as cements and fluxes, emulsions, cutbacks, and road oil.
Commercially, petroleum asphalt is by far the most important asphalt
covered here.

Asphalt‘i/ is used chiefly in road building, waterproofing, roof=-
ing, floor tiling, and the manufacture of bituminous paper and molding
compounds. Much of the gilsonite produced in the United States is
_ refined to recover high-octane gasoline and petroleum coke for the

manufacture of electrolytic electrodes.

U.S. tariff treatment

Imports of the products covered by this summary are duty free.
The duty-free treatment was provided for under paragraph 1710 of the

l/ For convenience, the term asphalt as used hereafter in the text
includes both natural and petroleum asphalts.
April 1967
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L6 ASPHATITUM, BITUMEN, AND LIMESTONE-ROCK ASPHALT

Tariff Act of 1930 and was bound in part, effective Jan. 1, 1948, in
a concession granted by the United States in the General Agreement on
Tariffs and Trade as indicated in appendlx B t0 Presidential Proclama~
tion 3712 of April 5, 1966.

U.S. consumption

Annual domestic consumption of the products covered by this sume
mary has been increasing slowly for a number of years primarily as a
result of public roads programs. Between 1961 and 1965, annual U.S.
consumption of asphalt increased nesrly 20 percent from about 22.2
million short tons to 26.3 million short tons (table 1), and averaged
2L4.3 million tons. During this period, 76 percent of the asphalt
consumed was used in road building; 16 percent, in the manufacture of
roofing products; and the remainder, in miscellaneous gpplications.

U.S. producers and production

In 1963, the latest year for which detailed statistics are avail-
able, 39 petroleum refineries produced petroleum asphalt. Most of the
output came from plants located in California, Texas, Illinois, New
Jersey, Ohio, Pennsylvania, New York, and Florida. Gilsonite was pro-
duced by four firms in Utah, and four concerns produced bituminous rock
(bituminous limestone and sandstone) in Alsbama, Texas, and Missouri.

Annual domestic production of asphalt during 1961-65 rose steadily
from about 21.1 million short tons to 25.6 million tons (table 1) and
averaged 23.3 million tons in the 5-year period. Production consisted
predominantly of petroleum asphalt, which in recent years accounted
for 88 percent of the total domestic output of asphalt. Road oil ac-
counted for an additional 5 percent, and the remainder was about
equally divided between gilsonite and other natural asphalts.

U.S5. exports and imports

Annual exports of asphalt during 1961-65 averaged 143,000 short
tons and were equal to less than 1 percent of domestic production.
Exports consisted mostly of petroleum asphalt and went to a large
number of countries throughout the world. The principal markets for
natural asphalts were countries of Western Europe, chiefly the United
Kingdom, Belgium, Italy, and West Germany. Exports of petroleum
asphalt went mostly to countries of the Western Hemisphere, principally
Canada, Mexico, the Bahamas, Chile, and Venezuela.

U.S. imports of asphalt originate chiefly in the Netherlands
Antilles and Venezuela (tsble 2). Annual imports during 1961-65
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ASPHATTUM, BITUMEN, AND LIMESTONE-ROCK ASPHAIT b7

fluctuated within narrow limits snd aversged about l.2 million short
tons, valued at $15 million. They consisted predominantly of petro-
leum asphalt and supplied an average of less than 5 percent of total
domestic consumption.
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L8 ASPHALTUM, BITUMEN, AND LIMESTONE-ROCK ASPHALT

Table 1.--Asphaltum, bitumen,'and limestone-rock asphalt: - U.S. pro-
duction, imports for consumption, exports of domestic merchandise,

yearend stocks, and apparent consumption, 1961-66

(Quantity in thousands of short tons)

: : ( Ratio )

s s : : + Apparent : (percent
Year : Piggﬁc- : Imports : Exports : é‘sz‘z;r;d : con?ump- : of imports

: : : : tion : to con-

+ sumption

1961le==: 21,130 : 1,223 : 126 ¢ 2,501 : 22,223 : 5¢5
1962===: 22,830 : 1,221 : 176 : 2,750 : 23,626 : 5.2
1963~==11/23,235 : 1,151 : 160 : 2,747 :  2k,229 : 4.8
196kemm:1/23,910 :  1,11L : 150 : 2,693 : 24,928 : L5
1965-==:1/25,579 : 1,176 : 04 : 3,047 : 26,297 : 4.5

1966---: 2/ ¢ 1,151 : hi: 2/ 2/ 2/

1/ Partly estimated.
2/ Not available,

Source: Production and stocks, from official statistics of the U.S.
Bureau of Mines; imports and exports, from official statistics of the
U.S. Department of Commerce.,
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Table 2,--Asphaltum, bitumen, and limestone-rock asphalt: U.S. imports
for consumption, by principal sources, 1961-~66

Country ; 1961 ; 1962 ; 1963 ; 1964 ; 1965 ; 1966

Quantity (1,000 short tons)

Netherlands : : T : : e '
Antilles-=--==~ : Tho 612 : 556 : 645 658 : 663
Venezuelaw-=am=== : 480 : 584 569 432 Lo . Lo
Canadae====mm=cu= : 1/ 2 : 1k 27 : 33 : 37
Trinidade—=-==c=- : 1: 6 : 5 : L . T 9
Netherlands—=—=-- : -t 17 8 : 6 : 6 : -
All other---m=--- : Y 1/ 1: 1/ - -
Totale—m-—=r= : 1,023 ¢+ 1,221 : 1,151 : 1,11L ¢ 1,176 : 1,15L
) Value (1,000 dollars)
Netherlands : : : : : :
Antilles—=e—w== : 8,934 ¢+ 7,478 : 6,839 : 7,882 : 8,148 : 7,671
Venezuelam—==mme=: 6,686 : 8,010 : 7,845 : 5,581 : 5,866 : 5,380
Canadam=m=—o=——w-= : 1: L8 26k : L65 568 oTh
Trinidad-ee=-e=ax : 21 : 117 106 : 95 : 151 : 145
Netherlandse=m=== : -3 227 99 : 73 = 7 -
All other-—m=ma=a~ : L o 10 : 8 : 5 : - -
Totale===e-=m : 15,656 : 15,890 : 15,161 : 14,101 : 14,810 : 13,870

1/ Less than 500 short tonms.

Source: Compiled from official statistics of the U.S. Department of
Commerce,
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TSUS
Commod ity item
Bauxite, calcinede--=-=-remcmcccmcnana 521,17

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (1968).

U.S. trade position

The United States depends upon imports for most of its require-
ments of calcined bauxite. In recent years imports have supplied over
TO percent of domestic consumption. Exports are believed to be nil.

Comment

Calcined bauxite is produced by firing bauxite ore (see summary
on item 601.06) to a temperature of about 2,000° F. to eliminate all
water, and crushing and sizing the fired material. It is marketed in
abrasive and refractory grades. The difference between the two grades
is primarily in the iron oxide content, which does not exceed 2 per-
cent in the refractory grade and ranges between 3 and 8 percent in
the abrasive grade.

Calcined bauxite is used chiefly in the manufacture of high-
alumina refractories in the form of bricks and cementing compounds.
Lesser quantities are used mostly in abrasives, catalysts, and cer-
tain chemical compounds.

In its chief use calcined bauxite has no competition. It does,
however, compete with silicon carbide in many abrasive applications,
with calcined kaolin and certain synthetic materials in the catalyst
field, and with calcined kaolin as an alumina source material in cer-
tain chemical compounds.

The colum 1 (or trade-agreement) rate of duty'}/ applicable to
imports (see general headnote 3 in TSUSA-1968))is as follows:

TSUS
item Commodity Rate of duty
521.17 Bauxite, calcined-=-==-==cocmcmcmca- 55¢ per long ton

}/ See the pertinent sections of TSUSA (1968), reproduced in appendix A,
for the rate of duty resulting from the sixth round of tariff negotia-
tions that became effective on Jan. 1, 1968.
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52 CAICINED RAUYITE

The provision for all calcined bauxite became effective under the Tar-
iff Schedules of the United States on August 31, 1963. The rate is
the same as that under paragraph 207 of the former schedules applying
to calcined bauxite imported to be used in the manufacture of fire
brick or other refractories. Other calcined bauxite was dutiable un-
der paragraph 214 of the previous schedules at the concession rate of
15 percent ad valorem. The rate of 55¢ per long ton under paragraph.
207 became effective on July 1, 1963, and reflected a concession
granted by the United States in the General Agreement on Tariffs and

. Trade, The rate for item 521.17 is now a trade-agreement rate. How-
_ever, the duty on calcined bauxite imported to be used in the manu-
facture of fire brick or other refractories was first temporarily sus-
pended effective July 10, 1954 (68 Stat. 483), and the duty on all
calcined bauxite has been suspended since July 16, 1956 (see item
909.30 of the Appendix to the Tariff Schedules of the United States
Annotated.

Annual domestic consumption of calcined bauxite steadily in-
creased from 114,000 long tons in 1961 to a high of 289,000 long tons
in 1965 and averaged 212,000 long tons during the S-year period
(table 1). About two-thirds of the calcined bauxite consumed was used
in the menufacture of refractories and most of the remainder, in the
- manufacture of alumina abrasives.

Refractory-grade calcined bauxite has been stockpiled by U.S.
Government as a strategic and critical material. At the beginning
of 1965 the national stockpile amounted to about 300,000 long tons,
compared with a stockpile objective of 173,000 long tons determined
in April 1964 by the Office of Emergency Plamning (OEP). In the
early part of 1966 the OEP determined that there was no longer a need
for maintaining a stockpile of refractory-grade calcined bauxite in
excess of the stockpile objective., Pursuant to this determination,
on April 14, 1966, the Congress authorized the General Services
Administration to sell a total of 126,300 long tons of this material
held in the national stockpile (P.L. 89-394, 80 Stat. 119). Between
April 1966, when the first sales were made, and April 1967 about
75,000 long tons of Government-owned refractory-grade calcined
bauxite were sold.

In the United States a few companies located in Arkansas, Alabama,
and Georgia produce calcined bauxite in integrated operations that in-
clude the mining of bauxite, Annual output increased moderately
though steadily from 44,000 long tons in 1961 to 73,000 long tons in
1965 and averaged 57,000 long tons during the 5-year period. Most of
the domestic output goes to nearby concerns in Missouri for the manu-
facture of refractories and to Texas and the East Coast States for
the manufacture of catalysts and chemicals,
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U.S. exports of calcined bauxite are not separately shown in
official statistics; they are believed to be nil.

Ammual U.S. imports of calcined bauxite during 1961-65 rose from
70,000 long tons to 216,000 long tons and averaged 156,000 long tons
(table 1). Nearly all of the imported material was used in the manu-
facture of refractories. While the ratio of imports to total consump-
tion during 196165 averaged T2 percent, the proportion of calcined
bauxite supplied by imports for the domestic manufacture of refracto-
ries was substantially larger. British Guiana and Surinam have been

- virtually the only sources of imports (table 2).
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Table 1.--Calcined bauxite: U.S. production, imports for
consumption, and apparent consumption, 1961-66

: . : Apparent Ratio of
Year : Production 1/ : Imports : consumption ° imports to
: : : : consumption
1,000 : 1,000 1,000 : ’ :
M : long tons : long tons : Percent

1961-——mmm e Ly, : 70 : 114 : 61
1962=—mmmmmmm; 52 : 120 : 172 : 70
1963 =mmmm e : 56 : 183 : 239 : 77
o) A—— 59 189 : 248 : 76
1965mmmm e et 73 : 216 : 289 : .75
196bm—mmmmm e g/ : 204 : g/ : g/

1/ Estimated from data on consumption of dried bauxite as reported
by the U.S. Bureau of Mines on the basis of 1 long ton of calcined
bauxite being equivalent to 1.5 long tons of dried bauxite.

2/ Not available.

Source: Compiled from official statistics of the U.S. Department of
Commerce, except as noted.

Note.~--Fxports, not separately reported, are believed to have been
nil during the period 1961-65,
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Table 2.~--Calcined bauxite:

by principal sources, 1961-66

55

U.S5. imports for consumption,

Country S1961 . 1962 1 1963 . 1964 . 1965 1966

Quantity (l,QOO long tons)
British Guiana~—=————e— ; L6 ; 77 ; 145 ; lh2,; 159 ; 145
Surinam : 2L 33 : /38 : L1 : L8 LO
A1l other .1/ 10 ¢ 1 : 6 : 9 : 19
Total : 70 : 120 : 183 : 189 : 216 : 20

: Value (1,000 dollars)

British Guiana-—--————— © 1,080 : 1,747 : 3,317 : 3,554 : 4,162 : 4,325
Surinam: : 598 ¢ 967 ¢ 860 : 869 : 1,143 : 1,036
All other : 1 : Ly e 2 : 164 263 6L,
1,679 6,005

22,758 ¢ 4,179

: 4,587 ¢

5,568 :

1/ Less than 500 tons.

Source: Compiled from official statistics of the U.S.

Commerce.

Department of
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Commodity TSUS
item
Brazilian pebble, crude-------cmmmmcmmaaao 521.21

Note.--For the statutory description,'see the Tariff Schedules of
the United States Annotated (1968).

U.S. trade position

The United States depends upon imports of all its requirements of
natural crude Brazilian pebble (quartz crystal).

Comment

This summary covers crude Brazilian pebble, i.e., natural quartz
crystal as mined, except individual crystals suitable as gem stones
(see summary on item 520.11). Quartz crystal, which occurs in the
form of hexagonal prisms unless rounded by abrasion, is usually found
in pockets of deeply weathered quartz veins or blanket deposits of
milky quartz. The term "Brazilian pebble" originated from the fact
that Brazil has long supplied virtually all the quartz crystal enter-—
ing international trade. It is commercially important because of its
stability under wide variations in temperature and its piezoelectric
properties—--the ability to generate an electrical force when placed
under stress and conversely, to change dimensions when subjected to an
electrical charge. It also transmits the short waves of ultraviolet
light.

Individual quartz crystals vary greatly in size and quality.

Many of them have defects, such as cracks and fractures, which pre-
clude their use for certain purposes. They are marketed in two grades,
electronic or piezoelectric quartz and fusing quartz. Electronic
quartz is used chiefly in the manufacture of oscillators for control-
ling the frequency of telephone circuits, radio transmitters and re-
ceivers, and crystal-controlled chronographs and emission counters.

It is used also in receiving circuits to exclude incoming signals of
undesired frequencies, in sound detecting devices, and in various pre-
‘clsion instruments. Because of its optical properties, quartz crystal
is used in the manufacture of prisms, wedges, lenses and other optical
instruments. .

Fusing-grade quartz--known as lasca--consists of crystals not
meeting the electronic-grade requirements. Lasca is used principally
to produce fused-quartz articles such as tubes, rods, and other scien-
tific ware, and as the "feed" (source of silica) for growing synthetic
quartz crystal. Natural quartz crystal encounters competition in
some electronic uses from synthetic quartz crystal. Although synthetic
crystal is higher priced than natural crystal, it i1s more nearly uni-
form in quality and competes successfully with natural quartz crystal
in many uses.
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58 BRAZILTAN PEBBLE (QUARTZ CRYSTAL)

Imports of crude Brazilian pebble are duty free. The duty-free
treatment was provided for under paragraph 1636 of the original Tariff
Act of 1930 and has been bound since July 31, 1948, in a concession
granted by the United States in the General Agreement on Tariffs and
Trade.

Domestic consumption of natural quartz crystal approximates im-.
ports. As far as is known, natural quartz crystal is not produced in
the United States.

Quartz crystal has been stockpiled by the U.S. Government as a

" strategic and critical material. At their peak the national and sup-
plemental stockpiles amounted to about 5.7 million pounds. Although
consisting of electronic-grade crystal, a substantial part of the
material held in the stockpile failed to meet the strategic specifi-
cations set by the Munitions Board. In 1959 and again in 1961 the
Office of Civil and Defense Mobilization determined (24 F.R. 9068 and
26 F.R. 16L42) that there was no longer any need for maintaining a
stockpile of crude quartz crystal larger than the stock-pile objective,
which was 650,000 pounds as previously set by the Munitions Board and
reaffirmed by the Office of Emergency Plamming on March 5, 196k, 1/
The General Services Administration offered limited amounts of such
material for sale. On October 31, 1965, Congress authorized the
General Services Administration (P.L. 89-310, 89th Cong. lst sess.) to
sell a total of about 4.9 million pounds of quartz crystal held in the
national stockpile. Sales are now being made at the rate of 30,000
pounds quarterly, or 120,000 a year. Between 1960, when the first
sales occurred, and March 1967 about 440,000 pounds of Government-owned
quartz crystal was sold by the General Services Administration.

During 1961-65 annual imports of quartz crystal fluctuated irreg-
ularly and averaged close to 1 million pounds, valued at $780,000 (see
accompanying table). In recent years, imports have consisted mostly
of fusing quartz (valued at not over 50 cents per pound). In the
period 1964-65, imports of that grade accounted for nearly 7O percent
of total imports of quartz crystals. Brazil has been the sole supplier,
Official export statistics regularly show exports of quartz crystal,
natural and synthetic, unworked or worked, not enumerated. Any ex-
ports of natural crude quartz crystal included in official export
figures would represent exports of imported material.

Brazil is practicelly the sole source of natural quartz crystal,
most of it being produced in the States of Minas Gerais, Goids, Bahia,
and Paré., Virtually all of the Brazilian output is exported, mostly
to the United States.

l/ U.S. House Committee on Armed Services, H. Rept. 1045 (89th Cong.,
1st sess.), Sept. 21, 1965,
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Brazilian pebble (quartz crystal): U.S. imports
for consumption, 1961-66

Valued not over : Valued over : Total
Year ¢ 50¢ per pound 1/ : 50¢ per pound 2/ :
; Quantity i Value z Quantity ; Value i Quanﬁity Z Value
1,000 : 1,000 = 1,000 : 1,000 1,000 : 1,000

pounds : dollars : pounds -: dollars : pounds : dollars
1961-—-: 319 37 g5l : 762 1 1,173 799
1962=m=: 611 : 112 : 325 731 : 936 : 8L3
1963~ 431 : 100 : 282 1 ULT7 713 : 547
1964m=: 570 : 113 : 264 : 532 : 834 : 645
1965-—=: 858 : 170 : 324 913 : 1,182 : 1,083

1966~—-: 1,205 : 300 : 265 : 596 : 1,470 : 896

1/ Fusing grade.
2/ Electronic grade.

Source: Compiled from official statistics of the U.S. Department of
Commerce.
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TSUS
Commodity item
Coal, coke, and compositions thereof---=----- 521.31

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated-1968.

U.S. trade position

The United States 1s one of the leading world producers of the
commodities covered by this summary. Although exports greatly exceed
imports, both are very small compared with domestic production.

Description and uses

This summary covers (1) the basic forms of coal, and (2) prod-
ucts of coal and carbon residues.

Coal is composed largely of carbon and other elements, prin-
cipally hydrogen, oxygen, nitrogen, and sulfur. It is classified
(ranked) into three principal types--lignite, bituminous coal, and
anthracite. Aside from the differences between the three principal
types, variations in character and composition occur also within
each type; consequently there are a number of distinguishable inter-
mediate types and subclassifications of the principal types. As a
rule, the rank of coal is determined by the fixed carbon content in
the higher-rank coals, and by heating value and caking and weathering
properties in the lower-rank coals.

Lignite is the lowest rank of coal; it contains about 33 per-
cent fixed carbon. It is used primarily for heating purposes, but
owing to its low heating value compared with other coal and because
long distance shipments are uneconomic, lignite is generally used
near its source.

Bituminous coal is the most abundant type of coal and the most
important in terms of quantity and value of annual output. Subbi-
tuminous coal, the lowest grade, has a higher heating value than
lignite, but like lignite, it deteriorates when exposed to air and
" 1s used principally in areas where it is mined. Regular bituminous
coal (a$ distinguished from subbituminous coal) contains from 1L to
LO percent volatile matter and fixed carbon ranging from L9 to 79 per-
cent. It occurs in several different varieties, but the main dis-
tinction is made between coking and noncoking types. Fine particles
of bituminous coal derived during mining and processing are called
slack.
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Bituminous coal is used chiefly for heat and power production
and in the manufacture of metallurgical coke. It competes with an-
thracite, lignite, natural gas, petroleum, and atomic energy.

Anthracite or "hard" coal is the highest ranking coal. It has
a low content of volatile matter, ranging from 1.5 to 8.5 percent;
and a fixed carbon content ranging from 65 to 92 percent. Anthracite
is produced in a wide range of sizes, each o which might be used for °
different purposes. It includes culm, formerly a small-sized waste
product from anthracite preparation plants, now being recovered from
old culm and silt banks near the principal mining areas.

Anthracite is the preferred coal for space heating, where most
of it is consumed, because it burns slowly and cleanly with a minimum
ash residue and requires a minimum of attention. Substantial quan-
tities are used also by electric utilities. Lesser amounts are con-
sumed in combination with bituminous coal for the manufacture of coke,
in sintering iron ore fines, in pelletizing low-grade iron ore, and
as electrode material. Natural gas, fuel oil, lignite, and bitumi-
nous coal compete with anthracite in its major uses.

Products of coal and carbon residue included in this summary
consist of coke and briguettes and packaged fuel made from coal and
coke.

Coke is the hard, porous carbon residue left after the distil-
lation of volatile matter from bituminous coal or a mixture of bitu-
minous coal and anthracite; the term also applies to a similar resi-
due from petroleum refining., The difference between the twq, types
of coke is that petroleum cokes usually are higher in fixed carbon
and lower in ash than coal cokes.

Coal coke is made in two principal types of ovens: the rela-
tively primitive beehive ovens, which do not permit recovery of by-
products, and the vertical slot-type ovens (referred to as byproduct
ovens) which recover such byproducts as gas, light oil, ammonia, and
tar. Another byproduct in the production of coal coke, coke screen-
ings and fines, is referred to as breeze. Coal coke is a vital met-
allurgical fuel used predominately in blast furnaces. Lesser gquan-
tities are used in foundries and industrial plamts as fuel. Breeze
is used primarily in sintering and agglomerating ircn ores and as a
reducing agent in the production of elemental phosphorus. There are
no satisfactory substitutes for metallurgical coke in its major ap-
plications.

Petroleum coke is produced as a byproduct in the distillation of
hydrocarbon oils. Most petroleum coke cannot be recovered and is
burned off of catalytic cracking units as refinery fuel. Of that
which is recovered, about half is calcined for use in the manufacture
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of carbon products and the rest is used as fuel in miscellaneous ap-
plications. In some of its uses, petroleum coke competes with coal,
coal coke, and carbon black.

Fuel briquettes and packaged fuel (both known as composition
fuels) are made from fine-sized solid fuels (bituminous coal, anthra-
cite, or coke) that are mixed with a binder and compacted with heat
and pressure. They differ in physical properties and manner of use.
Briquettes generally are produced in pillow-shaped form, 2 to L inches
long, and are made with a water insoluble binder. This allows them
to be handled and used as bulk solid fuel. Packaged fuel is produced
in 3-or lL-inch cubes that are wrapped together in heavy kraft paper
to form a package that is burned as a unit. Briquettes are used
principally for cooking and residential heating, whereas packaged
fuel is a specialty fuel used largely to supplement other space heat-
ing fuels.

U.S. tariff treatment

Imports of coal, coke commercially suitable for use as fuel, and
compositions of coal, coke, or other carbonaceous material, used for
fuel, are free of duty under TSUS item 521.31. Duty-free status was
provided for in paragraphs 1650 and 1719 (lignite) of the original
Tariff Act of 1930. 1/ Under the Revenue Act of 1932, an import-excise
tax of 10 cents per hundred pounds was imposed on coal, coke, and
fuel briquettes; the tax was inapplicable, however, to imports from
any country if U.S. exports of the products as a group exceeded U.S.
imports of such products from that country in the previous year or if
treaty provisions of the United States provided otherwise. The TSUS
now provides a duty-free status for all the products here under con-
sideration and inasmuch as there had been no taxable imports for a
number of years before 1963, the contingent import-excise tax was
repealed by section 302(d) of the Tariff Classification Act of 1962
(P.L. 87-U56). The free import duty status has been bound since
January 1, 1948, as a concession granted by the United States in the
General Agreement on Tariffs and Trade.

1/ Under the original act of 1930, however, there was a contingent
provision that coal imported from any country that imposed a duty on
U.S. coal would be dutiable at the rate imposed by the other country;
this provision was repealed by Public Law 316 of June 12, 193L.
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U.S. consumption

Bituminous coal and lignite.--For convenience, the term coal is
used hereafter in the text of this summary to refer to both bitumi-

- nous coal and lignite. Annual domestic consumption of coal has in-
creased in recent years reversing a downward trend which had been
apparent since the end of World War II, Consumption steadily in-
creased from about 374 million tons l/ in 1961 to 159 millien tons in
1965 (table 1). It averaged 412 million tons annually in the S5-year
period, which was 2 percent less than the average in the correspond-
ing period a decade earlier and 5 percent larger than the 1956-60
average.

Because of increasing competition from other fuels, such as pe-
troleum and natural gas, there have been significant shifts in the
use pattern of coal during the past 20 years. Substantial reductions
have occurred in the use of coal by railroads, by bunkers (ocean and
lake vessels), and by retail dealers (mostly for space heating).
These reductions have been offset to an increasing degree by the ex-
pansion of the use of coal in the generation of electric power.

During 1961-65 about half of total domestic consumption of coal
was accounted for by electric power utilities, one-fifth by coke
plants, and the remainder chiefly by retail dealers, by steel and
cement mills, and other industrial plants. Compared with 1956-60,
consumption of coal during 1961-65 by electric power utilities rose
by about 30 percent and that by steel mills by 5 percent. The use of
coal in all other applications declined largely because of shifts by
consumers to competing fuels, but in part also because of technologi-
cal developments.

Anthracite.--Domestic consumption of anthracite continued a long
term decline from a wartime peak of about 59 million tons in 194k.
Annual apparent consumption during 1961-65 declined almost steadily
from about 16 million tons to 1L million tons (table 2), It averaged
15 million tons in the 5-year period which was slmost 29 percent lower
than the average in the 5-year period immediately preceding. The ap-
parent consumption is somewhat overstated inasmuch as the export data
do not include shipments of anthracite abroad for use by the U.S.
armed forces. Available information indicates that such shipments
ranged from about O.l million to 1.3 million tons annually in recent
years.

The largest outlet for anthracite has always been the space
heating market principally in the Middle Atlantic States and New
England. Of the total domestic consumption of anthracite during
1961-65, about 53 percent was used for space heating, 16 percent for

EJfALL Tonnage rigures in the text are in short tons.
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the generation of electric power, 13 percent by the iron and steel
industry, principally for the manufacture of coke, sintering iron ore
fines, and the pelletization of low-grade iron ores, The remainder
was used in a number of miscellaneous applications such as the pro-
duction of industrial carbon, the manufacture of fuel briquettes, and
as a fuel in brick and ceramic kilns.

The long-term contraction of the market for anthracite reflects
competition from natural gas and fuel oil, the use of which 1s gener-
ally more convenient, and which have become increasingly available in
the principal anthracite consuming centers. The consumption of an-
thracite has declined in recent years in all principal applications,
except in iron and steel manufacture. During 1961-65, and compared
with the period 1956-60, the use of anthracite for space heating
dropped by about 36 percent, the use by electric utilities declined
by 23 percent, and miscellaneous uses decreased by 30 percent. An~
thracite used by the iron and steel industry rose by 6 percent re-
sulting primarily from an increase in the production of pelletized
iron ore.

Coke.~~Annual domestic apparent consumption of coal coke, in-
cluding breeze, during 1961-65 increased from 56 million tons to
70 million tons (table 3), and averaged 61 million tons. Of this
amount 9l percent consisted of coke and 6 percent of breeze.

Blast furnaces have traditionally utilized the bulk of the avail-
‘able supply of coal coke, In 1961-65 about 91 percent of the total
consumption of coal coke, exclusive of breeze, was used in blast
furnaces in the production of pig iron and ferroalloys, 5 percent in
foundries in the manufacture of cast iron, and the remainder was con-
sumed as fuel, principally in industrial plants, and for residential
heating.

. The average annual rate of consumption of coal coke, exclusive
of breeze, during 1961-65 of 57 million tons was about 10 percent
lower than the corresponding average in 1956-60. The decline in the
volume of coke used in 1961-65 compared with the 5-~year period im-
mediately preceding is attributable in large part to coke-saving im-
provements in blast furnaces. Consumption of coke by blast furnaces
was about 8 percent less in 1961-65 than in 1956~60. Consumption of
~coal coke in iron and steel foundry operations and as fuel in indus-
trial plants increased by about 9 percent and 2 percent, respectively,
in 1961-65 over 1956-60, whereas coke used for residential heating
sharply declined to about one~third its former wvolume.

The apparent consumption of breeze increased from 3.4 million
tons in 1961 to L.l million tons in 1965; it averaged 3.8 million
tons annually during the period, or about 7 percent less than the
average in 1956-60. In recent years the principal application of
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breeze has been for sintering iron ore. During the past decade, the
quantity so used has doubled and during 1961-65 accounted for close
to L5 percent of the total consumption of breeze. The amount of
breeze used in steam generating plants (previously the chief outlet)
in 1961-65 was about two-fifths of its former volume and accounted
for about 17 percent of total consumption. The remainder was used
principally as a reducing agent in the production of elemental phos-
phorus (which accounted for 27 percent of the consumption in 1961-65) °
and in miscellaneous applications. Annual consumption of breeze for
production of phosphorus and for miscellaneous uses has not changed
significantly during the past decade.

Petroleum coke.--Annual domestic apparent consumption of petrol-
eum coke has increased almost continually since the end of World
War II; it nearly tripled between 1956 and 1965. In the latter year,
consumption amounted to 1Lh.7 million tons (table L). About two-thirds
of the petroleum coke, however, was consumed within the producing
plants during catalytic cracking of petroleum. The remainder was
used in about equal parts as a source of carbon and as a fuel in other
industries.

Fuel briquettes and packaged fuels.--Domestic consumption of
brigquettes and packaged fuel has continued its long term downward
trend. Annual apparent consumptlon of briquettes and packaged fuels
during 1961-65 declined from 581,000 tons to 294,000 tons (table 5).
Consumption in 1965 was only about one-fifth as large as in 1956.
This decline reflects primarily the increasing availability of other
fuels for space heating purposes. In recent years about four-fifths
of the briquettes consumed were used in the Central and North Central
States, principally Michligan, Wisconsin, and Minnesota. Packaged
fuels are generally consumed in areas close to the producing plants.

U.S. producers

The commodities covered by this summary are produced in the
United States by a large number of different establishments in vari=-
ous parts of the country. In 1965, coal of all types was produced by
about 8,200 mines and the industry employed an' average of nearly
145,000 workers, including 13kL,000 engaged in producing bituminous
coal and lignite and 11,000 in producing anthrascite. Of the total
number of active mines in 1965, close to 7,200 produced bituminous
coal, 33 produced lignite, and about 1,000 were the sources of anthra-
cite. The number of bituminous coal mines by regions in 1965,
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according to data published by the U.S. Bureau of Mines, were as
follows:

Region and State *  Number of Mines

Middle and South Atlantic:

Maryland, Pennsylvania, Virginia, and :

West Virginia--e—cmmmmmmm s L,1L40
East and West North Central: :

Illinois, Indiana, Iowa, Kansas, Missouri, :

and Ohio=—=mem e m e e 618
East and West South Central: :

Alabama, Arkansas, Kentucky, Oklahoma,

and Tennessee-=~—————mommmcmammemcc et 2,286
Mountain and Pacific States: :
Alaska, Colorado, Montana, New Mexico, :

Utah, Washington, and Wyoming--~-==ee—ceaan: 151

Totalemommm e e e e E 7,195

About four-fifths of the bituminous coal mines were located in
Kentucky, West Virginia, Virginia, and Pennsylvania.

The bituminous coal industry consists of an indeterminate number
.of concerns ranging in size from large companies operating numerous
mines to small individual enterprises. Some of the bituminous coal
mines are owned and operated by large coal consumers, such as pro-
ducers of steel and electric utilities. According to information
published by the Keystone Coal Buyers Manual, about 16 percent of the
U.S. coal output in 1965 was produced by such consumer-owned mines.

Of the 33 mines producing lignite in 1965, 29 were located in
North Dakota, 3 in Montana, and 1 in South Dakota. Nearly all of the
anthracite mines are located in the northeastern part of Pennsylvania,

During 1965 coke was produced in the United States by 174 plants
of which 86 produced coal coke and 88 petroleum coke. Coal coke
plants were located in 21 states. Because this type of coke is used
principally for blast furnace fuel, the producing plants are located
" primarily in the steel-producing area of the Eastern and North Central
States, Pennsylvania, Indiana, Ohio, New York, New Jersey, Maryland,
Connecticut, and Alabama.

The bulk of the domestic output of coal coke is produced in
plants using slot-type ovens. In 1965 about 98 percent of the total
output was produced in 65 such plants, the balance came from 21 plants
using beehive ovens. Forty-eight of the plants using slot-type ovens
were owned by or financially affiliated with iron and steel companies
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and produced coke mainly for use in blast furnaces of the parent com-
panies. The remaining slot-type oven plants were independent, concerns
that produced coke for sale in the open market.

: As previously stated, there were 88 petroleum refineries in the
United States producing petroleum coke in 1965. The main producing
areas are the East Coast States (principally Pennsylvania and New
Jersey), the Texas and Louisiana Gulf Coast, and California. Aggre-
gate production in these areas in 1965 accounted for nearly 60 per-
cent of total U.S. output.,

Fuel briquettes were produced in 1965 in 10 plants located in
5 States--Wisconsin, West Virginia, Michigan, Missouri, and North
Dakota. Since the demand for briquettes 1s seasonal, some of the
producing plants operate only during part of the year. '

The number of establishments producing packaged fuels in the
United States declined from 16 in 1961 to 7 in 1965, reflecting the
drop in the demand for these fuels. Packaged fuels were produced in
5 States in 1965--Michigan, Illinois, Indiana, Ohio, and Virginia.

As in the case of briquettes, the demand for packaged fuel is season-
al and producing plants generally operate only during part of each
year,

U.S. production

Annual domestic production of coal (bituminous and lignite) in-
creased from about 403 million tons in 1961, valued at $1.8 billion,
to 512 million tons in 1965, valued at $2.3 billion (table 1). It
averaged close to 457 million tons in the 5-year period, valued at
$2 billion, which, although slightly larger in quantity, was about
6 percent lower in value than the average in 1956-60. Nearly all of
the output consisted of biltuminous coal; production of lignite ac-
counted for less than 1 percent of total coal production in all years.

By far the greater part of the domestic output of coal is pro-
duced in West Virginia, Kentucky, Pennsylvania, Illinols, and Ohio.
These five States accounted for about four-fifths of U.S. production
in 1965; West Virginia, the chief producing State, accounted for
about 30 percent.

Available data on domestic production of anthracite only cover
the output of Pennsylvania which, although not the only producing
State, is the predominant domestic source of this type of coal. Pro-
duction in other States, relatively small and sporadic and consisting
mostly of semi-anthracite, is regularly reportéd by the Bureau of
Mines with the data on bituminous coal.
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Annual U.S. production of anthracite declined irregularly from
about 17.L million tons, valued at $1L4O million, in 1961 to 1L4.9 mil-
lion tons, valued at $122 million, in 1965 (table 2). The average
output in the 5-year period of 17 million tons, valued at $14O million,
was about 20 percent lower in quantity and 28 percent lower in value
than the corresponding average during 1956-60, reflecting the declin-
ing demand for this type of coal.

Although the domestic production of coal coke (including breeze),
steadily increased from about 55 million tons, valued at about $1 bil-
lion, in 1961, to 71 million tons, valued at $1.2 billion, in 1965
(table 3), the average annual level of output in this period was about
10 percent lower by quantity and 12 percent lower by value than the
average in the preceding 5-year period. Pennsylvania, Indiana, Ohio,
Alabama, and Michigan, in that order, are the principal producing
States. Aggregate output of these five States in 1965 accounted for
over two-thirds of total production.

Almost all the domestic output of coal coke is produced by large
integrated iron and steel companies for their own use. About seven-
eighths of the production in 1961-65 was used by the producing com-
panies, principally in blast furnacesj the remainder was sold in the
open market. Similarly, about three-fourths of the output of breeze
in this period was used by the producing concerns in their own inte-
grated operations.

Annual domestic production of petroleum coke, including coke
used as a catalyst fuel in the producing plant, rose steadily from
about 15 million tons in 1961 to a high of 17.2 million tons in 1965
(table L4). The average annual level of output in this period of
16.2 million tons was about twice that of the preceding 5-year period.
Only about LO percent of the production during 1961-65 was marketed;
the remainder was coke burned off of catalytic cracking units.

Anmual domestic production (shipments) of composition fuels
dropped sharply from 587,000 tons, valued at about $8.L million, in
1961 to 369,000 tons, valued at $6.L million, in 1965 (table 5). The
average annual level of production in this period of 496,000 tons,
valued at $7.7 million, was 55 percent lower in quantity and L9 per-
cent lower in value than that in the preceding 5-year period. Fuel
briquettes, which are by far the more important of the two types of
composition fuels, accounted for 97 percent of total output in

1961-65.

Production of both briquettes and packaged fuel greatly declined
although the reduction was proportionally less for briquettes. Dur-
ing 1961-65 the average level of output of briquettes was a little
over half as large as in 1956-60, whereas that of packaged fuel was
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two-thirds less. Nearly half of the production of briquettes in 1965
came from Wisconsin, whereas the bulk of the packaged fuel originated
in Michigan.

Yéarend stocks

Data on yearend stocks are regularly published by the Bureau of
Mines for (1) bituminous coal and lignite (partial coverage), (2) coal
coke, and (3) petroleum coke. Stocks of bituminous coal and lignite
in the hands of commerclal consumers and in retall dealers'! yards fol-
lowed the trend of production and increased .from 71 million tons in
1961 to 77 million tons in 1965.. Theéy averaged 73 millicn fons in
the 5-year period which was. equivalent to 16 percent of average an- -
nual domestic production.

Stocks of coal coke (including breeze) in the hands of producers
declined from about 5.5 million tons in 1961 to 3.1 million tons in
196l and then increased to 3.8 million tons the following year
(table 3). About 72 percent of the stocks during 1961-65 consisted
of coal coke and 28 percent of breeze. Producers' stocks of coal
coke averaged 3.1 million tons in this period and were equivalent to
5 percent of average annyal domestic production. Those of breeze
averaged 1.2 million tons and were equivalent to nearly 33 percent of
average annual domestic production.

Producers! stocks of petroleum coke increased from 1 million tons
in 1961 to 1.5 million tons in 1965. They averaged 1.3 million tons
and were equivalent to 20 percent of average annual domestie produc-
tion of petroleum coke (excluding catalyst coke).

U.S. exports

U.S. exports of the commodities covered by this summary, though
much larger than imports, have been small compared with production.
Annual exports of bituminous coal and 11gnite increased from about
35 million tons, valued at $319 million, in 1961 to 50 million tons,
valued at $466 million in 1965 (table 1). They averaged close to
L million tons and were equal to about 10 percent of domestic pro-
duction in the 5-year period. Canada, Japan, and the countries of
the European Economic Community (Common Market) were the principal
export markets (table 6).

Annual U.S, exports of anthracite rangéd from less than 1 mil-
lion tons, valued at over $11 million, to 3.4 million tons, valued
close to $LL million (table 2) and were equal to nearly 1l percent
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of domestic production during 1961-65. Canada has been the chief
foreign market in all recent years except 1963 when most exports went
to.the Netherlands (table 7).

Exports of coal coke were equivalent to less than 1 percent of
domestic production in 1961-65. They averaged 530,000 tons annually
during the period and ranged from 394,000 tons, valued at $7.L mil-
lion in 1962 to 834,000 tons, valued at $16.3 million in 1965 (table
3). Canada has been by far the principal market (table 8); shipments
to that country accounted in recent years for about four-fifths of
total exports.

The United States exports a much larger proportion of its output
of petroleum coke than of coal coke. Exports of petroleum coke, in-
cluding calcined petroleum coke, rose from 1.5 million tons in 1961
to a high of 2.7 million tons in 196l and then declined to 2.4 million
tons in 1965 (table L). They were equal to 31 percent of the domes-
tic output of marketable petroleum coke during 1961-65., Japan, the
Netherlands, and Canada have been major foreign outlets (table 9).
Together these three countries have been the market for over half of
the petroleum coke exported in recent years.

U.S. exports of composition fuel averaged 15,000 tons, valued at
$206,000 during 1961-6L (table 5) and were equal to about 3 percent
of domestic production in that period. The export figure shown for
1965 includes lignite and is therefore not comparable with data for
earlier years. Exports for years before 1965 consisted of briquettes
only. As far as is known there are no exports of packaged fuel. Can-
ada has been by far the principal foreign market and during 1961-65
accounted for more than four-fifths of total exports.

U.5, imports

U.S, imports of coal represent only a small fraction of 1 per-
cent of domestic consumption. In the period 1961-65 they averaged
about 228,000 tons a year, valued at $1.8 million., Imports consisted
almost entirely of bituminous coal and lignite from Canada.

U.S. import statistics do not segregate coal coke from petroleum
-coke. Imports of all types of coke have been very small, amounting
to a fraction of 1 percent of domestic consumption. Annual imports
of coke increased from 127,000 tons, valued at $1.5 million in 1961
to 153,000 tons, valued at $2 million in 1963 and then declined to
90,000 tons, valued at $1.L million, in 1965 (table 3). Canada has
been virtually the only source of supply.
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Imports of composition fuel consist of fuel briquettes. They
rose from an annual average of 7,000 tons in 1961-63 to 13,000 tons
in 1965 (table 5). The value of imports varied widely from $82,000
in 1963 to $410,000 in 1962, The imports (in terms of quantity) were

“equal to about h S percent of domestic consumption of briquettes in
1965. Canada has been the only supplier in recent years.

Foreign production

Based on world statistics published by the U.S. Bureau of Mines,
coal is produced by some'60 countries throughout the world. Estimated
total world output amounted to close to 3.1 billion tons in 1965, of
which 67 percent was bituminous coal, 26 percent lignite, and 7 per-
cent anthracite., The Soviet Union, the United States, Mainland China,
West Germany, and the United Kingdom were the principal world pro-
ducers, accounting together for almost two-thirds of total world out-
put. The United States, the leading free-world producer, accounted
for 17 percent of total world output.

The five countries named above are also the principal producers
of bituminous coal. Of the total world output of bituminous coal--
about 2.1 billion tons in 1965--the five countries accounted for about

70 percent, the United States being the leading producer with 25 per-
cent of the total.

Anthracite is mined in 2l countries which in 1965 produced an
estimated 209 million tons., The Soviet Union, the principal produc-
ing country, accounted for over two-fifths of total world production,
Other major producers are Mainland China, West Germany, and the United
States.,

Estimated world output of lignite amounted to about 816 million
tons in 1965. Lignite is produced in 30 countries of which East
Germany, the Soviet Union, and West Germany are the leading producers.
Aggregate output in these countries in 1965 accounted for about two-
thirds of total world production; East Germany, the principal pro-
ducer, accounted for one-third.

World production of metallurgical coke in LO countries in 1965
was estimated at 341 million tons. The Soviet Union, the world's
largest producer, accounted for nearly one-fourth of total world out~
put. The United States, with one-fifth of the world output, ranked
second, and West Germany, with one-seventh, ranked third. In addi-
tion to metallurgical coke, an estimated L6 million tons of other
coal coke was produced in 35 countries in 1965, The leading producers
were East Germany, the United Kingdom, and West Germany. Together
these three countries accounted for over half of total world produc-
Eio?. No world data are avallable on petroleum coke and on composition

uels. ‘
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Table l.--Bituminous coal and lignite: U.S. production, imports for
.consumption, exports of domestic merchandise, and consumption,

1961-66

: : : : : :
 Item s 1961 ¢ 1962 : 1963 L96h : 1965 : 1966

$ 3 : H 3

Quantity (1,000 short tons)

Production: : : : : : :
Total-=mmm—m= : L402,977: L22,149: L5835928: LB86,998: 512,088: %/
Lignite==-m-- : 3,018: 3,055: 2,705: 2,950: 3,0Lh3: I/
Bituminous-~-: 399,959: L19,09L: L56,223: L8L,0L8: 509,0L5: l/’

Importg—=—m=m=- : 164 232:3/ 267: 293s 181 178

Exports----—-~- s 3h,97h:  38,413: L7,078: U47,969: 50,269: L9,L20

Consumption 3/-: 374, 405: 387,77h: L09,225: 431,116: L59,16L: 1

: Value (mlllions of dollars)

Production: ] : : : : :
Total~-=—=--= :  1,845: 1,892: 2,013: 2,166: 2,27k 1/
Lignite------: 7: ¢ 6: 6: 7: 1/
Bituminous---:  1,838: 1,885: 2,007: 2,160: 2,267: 1/

Imports—m==—m== : 1: 2:2/ 2: 2: 2: 2

ExXports=—m=mm=-=: 319: 351: L430: INHE L66: 4160

Consumption----: L/ '+ L/ + W/ =+ 4/ + LW/ + L/

1/ Not available.

2/ Beginning September 1, 1963 includes anthracite; imports of an~
thracite are known to have been small.

3/ Consumption quantity data published by the Bureau of Mines and
not calculated from production, imports, and exports.

L/ Not reported.

Source: Production and consumption compiled from official statistics
of the U.S. Bureau of Mines; imports and exports from official statis-
tics of the U.S. Department of Commerce.
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Table 2.--Anthracite: U.S. production, imports for consumption, ex-
ports of domestic merchandise, and apparent consumption, 1961-66

Apparent

Year * Production : Imports :Exports l/: consumption

Quantity (1,000 short tons)

196l e t 17,06 21 + 1,546 : 15,901
1962 e : 16,89, : 8 : 1,869 : 15,033
1963-~memmmmmmmmmm-—=: 18,267 : 2/5 s 3,353 : 1L,919
)27 —— ¢ 17,184 T - : 1,575 : 15,609
1965 -mmmmmmmmmmemem—t 11,866 3 - : 851 : 1L,015
1966mmm e m e : 3/ : - : 766 3
: Value (1,000 dollars)

T PR TI0;3 T I0 T 25,350 LT 99h
1962-~——mo—wemmmm—m=t 134,094 ¢ 63 : 25,666 : 108,491
1963~ —=mmmmmmm e e : 153,503 : Lk : L3,669 : 109,878
106=mmmmmmmmmmm-=-==: 18,68 : -  : 22,060 : 126,58
Y . 122,021 : -  : 11,188 : 110,533
1966-=—=—mmmmmmm e : 3/ t - 9,755 3/

"1/ Does not include anthracite shipped abroad for the use of the
U.S. Armed Forces. Based on information received from the Department
of Defense such shipments were as follows:

Fiscal year 1,000 short tons
T T e LLO

PSP ——— 1,092
JI ) — 1,282
J ) ——— 1,007

2/ January-August only; beginning with September 1963 imports of
anthracite have been combined with those of bituminous coal.

3/ Not available. ‘
Source: Production compiled from official statistics of the U.S.
Bureau of Mines; exports from official statistics of the U.S. Depart-

ment of Commerce.
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Table 3.--Coal coke: l/ U.S. production, imports for consumption, ex-
ports of domestic merchandise, producers! stocks, snd apparent con-
umption, 1961-66

: : R -
Item : 1961 : 1962 : 1963 : 1964 : 1965

1966
. Quantity (1,000 short tons)

Production: : : : : : H
Total--—m----: 55,102 : 55,378 1 57,916 : 66,069 : 70,935 1 2/ .
Coke—mmmmmmmm— : 51,711 : 51,910 : 54,278 : 62,145 : 66,85 %/
Breezg=~—==== : 3,391 : 3,L68 : 3,638 : 3,924 : L,081: 32/

Imports 3/ ==-=: 127 142 153 : 103 : 90 : 96

Exports i/ ----: LLS = 39 : 451 52l : 834 : 1,102

End of year H
stocks=mmmmmm : 5,470 : 5,188 : L,019 : 3,085 : 3,762: 2/

Apparent con- ¢
sumption-~---: 55,526 : 55,408 : 58,787 : 66,582 : 69,51l : g/

: Value (millions of dollars)

Production: 3
Total-mmm~m=m: 969 : 987 :+ 1,002 : 1,155 : 1,154 : 2/
Cokemmmmmmmmmt 918 : 939 : 952 :+ 1,102 : 1,126 : 2/
Breeze~———=--: 51 L8 : 50 53.: 28 : 2/

Imports 3/ -=--: 2 : 2 : 2 2 1 2

Exports i/ ----: 8 3 7 3 8.: 10 : 16 23

End of year : : : : X

stocks-==mmm~: 2/ 2/ + 2/ + 2/ + 2/

Apparent con- @ o : : : T
sumption=---- : 2/ : 2/ + 2/ + 2/ s+ 2/ + 2/

. . . :

L1/ Includes coke screenings and fines known as breeze.

%/ Not available.
E/ May include small quantities of petroleum coke.
i/ Includes peat coke and coke briquets.

Source: Production and stocks compiled from official statistiecs
of the U.S. Bureau of Mines; imports and exports from officlal sta-
tistics of the U.S. Department of Commerce.
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Table l.--Petroleum .coke: U.S. production, exports of domestic mer-
chandise, stocks, and apparent consumption, 1961-66

: : T End of ¢

Year : Production 1/ : Exports 2/ : s{zzis : cﬁﬁgzggiion

. Quantity (1,000 short tons)

196Lmmm e : 15,007 :- 1,450 s 1,063 t 13,527
1968memrmims 15,705 ¢ LLL : 1,761 1,1
1963_ﬁ_-_.;__--: 16,138 : 2,153 : 1,297 : 13,864
196lmmmmmmm e : 16,865 : 2,72k + 1,359+  1h,079
g1 - : 17,208 : 2,368 : 1,478 : 1,721
1966mmmmmmmmmmm 3/ 2,899 : 3/ 3/

: : : :
%/ Converted from barrels at the rate of 5 barrels per short ton.

Includes calcined petroleum coke.
3/ Not available.

Source: Production and stocks compiled from officisl statistics

of the U.S, Bureau of Mines; exports compiled from official statistics
of the U,S. Department of Commerce.
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Table 5.--Briquets and packaged fuels: U.S. production, shipments,
imports for consumption, exports of domestic merchandise, and con-
sumption, 1961-66

(Quantity in thousands of short tonsi value in thousands of dollars)

Production : Appare t Rg;igrzz
Year TPackaged: Imports Exports : con- : topcon-
; Total Briquets. fuel : sumption SEQEPion
: Quantity
1961--—==: 587 : 568 : 19 T 13: 581 : 1.2
1962w mm-- : 587 : 570 17 8 : 19 : 576 : 1.k
1963-====: 566 551 : 15 : 5 3 12 559 : 0.9
1964 =—cemn : 370 : 360 : 10 : 12 : 18 364 3.3
1965--===: 369 : 361 : 8 : 13 : 1/ 88 : 29k Lok
1966-===- 2/ 2/ : 2/ : 1: " 18: 2/ : 2/
' Value
1961----:; 8,397 : 7,956 ; Ly ;‘ 370 : 176 : 8,591 : L.3
1962-w===: 8,991 : 8,597 : 394 ;' k1o : 233 : 9,168 : 4.5
1963~==== : 8,548 : 8,208 : 340 : 82 207 : 8,h23 : 1.0
1964-ecw-: 6,169 : 5,928 ¢ 21 : 182 : 210 : 6,141 : 3.0
1965~==m= : 6,397 : 6,187 : 210 : 205 :1/1,137 : 5,465 : 3.8
1966-=- = : 2/ 2/ : 2/ : 163 2,160: 2/ : 2/

1/ Figure includes lignite and therefore is not comparable'with data
for the other years shown.
2/ Not availsble.

Source: Production compiled from official statistics of the U.S.
Bureau of Mines; imports and exports compiled from official statistics
of the U.S. Department of Commerce.
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Table 6. --Bituminous coal and lignite: U.S. exports by principal
markets 1961-66

Country P19l 1962 ' 1963 o 196L P 1965 1/F 1966

Quantity (1,000 short tons)

Canada----=------3 11,109 : 11,410 : 13,755 : 14,103 : 15,674 : 15,000
Brazil-—--- ———— 979 : 1,316 :+ 1,156 : 1,101 : 1,211 : 1,739
Netherlands--~-- : 2,425 : 3,187 : L,170: 3,990 : 3,371 : 3,165
Belgiumeeememme-: 905 : 1,084 : 2,107 :+ 2,185 : 2,215 : 1,8L1
France--—ceeemw- : 6Ll : 710 : 2,002 : 1,92L4 : 2,070 : 1,574
West Germany----: L,216 : L,812 : 5,508 : 5,161 : L,730: L,895
Spain-e~—m=eeae- : 228 : 766 : 1,L06 : 1,L07 : 1,377 : 1,194
Italy--====m=-=-: 4,733 : 5,837 : 7,612 : 7,860: 8,93L: 7,806
Japan-~-mmm-=m==t 6,610 : 6,465 : 6,083 : 6,515 : 7,L91 : 7,791
Other-—--- a=====: 3,065 : 2,826 : 3,309 : 3,643 : 3,199 : 3,609
Total=e=mmemm- : : 47,078 : 17,969 : :
: X Value (1,000 dollars)
Canada~====m- ~-~3 98,127 : 98,089 :116,899 :117,397 :133,283 :129,507
Brazile=e=meem—=: 9,717 : 12,894 : 11,135 : 10,638 : 11, 865 17,207
Netherlands-----: 22,375 : 29,03k : 37,873 + 36,536 : 31,239 : 29,656
Belgium—=m=me===: 8,031 : 9,901 : 20,105 : 20,798 : 21.015 : 17,6h3
France=————e——-- : 5 o7k ¢ 6,90L : 18,728 : 18,925 : 20,163 : 15,350
West Germany----: 38,648 : 43,821 : 50,329 : L8,122 : L3,7L8 : L5,518
Spain-—e———aea—-: 2,175 : 6,770 : 13,369 : 13,576 : 13,448 : 11,981
Italy ““““““ . )-1-25077 H 53,56)4 : 70,07)4 : 7h,031 : 83,312 : 7’4,779
Japan-—==mm=——- : 63,731 : 6L,147 : 60,07L : 65,391 : 76,586 : 81,731
Other-——eee—e-e=: 28,214 : 26,196 : 31,278 : 35,802 : 31,793 : 36,687
Totalmmmmmmmmn +319,009 351,320 129,86 LiL, 215 5B, k52 50,0

1/ Includes nogligible quentities of coal and lignite briquets.

Source: Compliled from official statistics of the U.S. Department
of Commerce.
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Table 7.--Anthracite: U.S. exports by principal markets 1/, 1961-66

Cowntry © 1961 1962 ! 1963 | 196h | 1965 | 1966
X Quantity (1,000 short tons)
Canada---======= r 966 t 892 : 795 : 637 @ 6L3 : o2h
Belgium=m—mmemex : 66 : 205 : 54O 140 ¢ 3L -
Frangg-—————m—-=xt 6l 141 ¢ 724 @ 292 : 30 9
Ttaly—m—mmm : 68 140 ¢ 260 208 39 ¢ 32
Netherlands—=--~~ : 105 : 133 ¢+ 829 : 201 : 3 -
Other-------we--: = 277 : 358 t 205 : 97 + 105 : 10l
Total--~------: 1,546 ¢ 1,869 ¢ 3,353 ¢ I,570: 11 766
. Value (1,000 dollars)
Canadg-~-~---=-- : 15,785 t 1,166 :12,190 ¢ 9,043 : 8,582 ¢ 7,916
Belgium-=—mm—u== : 781 ¢ 2,573 : 6,701 : 1,909 @ 391 -
France~=-=m—m—--; 532 : 1,473 ¢ 7,37h ¢t 3,6L8 : 266 : 83
Ttaly----oommomme t 727 ¢ 1,88L4: 3,707 : 3,085 : 479 :  3L2
Netherlands-----: 1,210 : 1,580 x11 065 : 2,827 : 5L: -
Other-------mu--; : 6 1,548 3 1,719 ¢ 1,k
Totalew=emwen- t $ 9,755 -

l/ Does not inolude anthracite coal shipped abroad for the use of
U.S. Armed Forces.

Source: Complled from official statistics of the U.S. Department
of Commerce.
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Table 9.-~~Petroleum coke:

COAL AND COKE 81

U.S. exports 1/ by principal markets,
1961~66

1961 1962 ' 1963 ' 196h P 1965 P 1966
Country z : : :
Quantity (1,000 short tons)

Uanada-—-=~==~==1 303 324 200 @ 300 300 423
Norway-=—m—mw==m? 118 115 : 136 : 130 : 171 : 183
France———————~~=% N 57 : 7h 2 189 116 : 149
West Germany=---: 65 121 : 142 207 110 : 207
Ttaly-mmm—————- 120 135 : 222 206 : 217 256
Netherlands----: 52 88 : 126 : 300 : 340 277
Japan=-—=——m=m=—=t 538 L68 653 : 989 83 999
Other-——-emm——-: 200 183 : 2L0 : 343 : 27k 1,05

Totalemmmmmmni T,L5L © L,L0L : 2,153 : 2,72L : 2,368 : 2,899

Value (1,000 dollars)

Canada-====m=-- ¢~ L,5L47 ¢ L,L/6 : 3,87L: 65,818 : 5,537 : 6,851
Norway~—=—==m=-: 3,521 3,365 : 3,980 : 3,704 : L,739 : L,60L
France-=—-=--=--: 2,024 1,994 ¢ 2,505 : U,33L : L,072 ¢ L,7L7
West Germany---: 1,298 : 2,082 : 2,696 : 2,784 : 1,765 : 2,536
Ttaly———m=————e : 2,811 : 2,856 : 3,496 : 3,205 : 3,6Lh2 : k,272
Netherlands—---: L59 851 : 3,673 : 2,725 : 3,218 : 3,136
Japan-~-———~—==-3 10,223 9,552 : 11,770 : 15,133 : 12,146 : 13,117
Other--=—mmmeamt L, 351 4,181 : 6,180 : 7,788 : 6,908 : 10,341

£729,357 + 38,171 + 15,191 ¢ 2,027 ¢ 9,600

L/ Includes calcined petroleum coke.

Source: Complled from official statistics of the U.S. Department

of Commerce.
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CHINA CLAY OR KAOLIN 83

TSUS S
Commoditx item
China clay or kaoliNe-eececemcomocccnacnanax 521 .41

Note.,-~For the statutory description, see the Tariff Schedules of the
United States Annotated (1968).

U.S. trade position

The U.S. is the world's largest producer of ksolin. Exports, which
since 1962 have exceeded imports, have in recent years been equsl to 5
percent of domestic production. Imports, consisting predominantly of
pottery-grade kaolin, have supplied less than U4 percent of total domes-
tic consumption.

Description and uses

China clay or kaolin is a white or nearly white clay consisting
principally of the mineral kaolinite and formed by the decomposition of
feldspathic rocks. The terms 'china clay" and "kaolin" are designations
of the same type of clay, but the trade generally refers to the domestic
product as kaolin and the imported product as ching clay; in this sum-
mary, the term kaolin will be used to include both designations.

Kaolins sold commercially very widely in their properties, depend-
ing on the nature of the original deposits and the methods of purifica-
tion and preparstion used. The principal grades of kaolin are the
paper and pottery grades.

The most important use of kaolin is as a cogting and filling
material in the manufacture of paper. Substantial quantities of kaolin
are used also in ceramic whiteware and pottery, as a compounding agent
in rubber, and in the manufacture of firebricks and other refractories.
Iesser quantities of kaolin are consumed in the manufscture of cement,
petroleum cracking catalysts, lineoleum, oilcloth, paints and chemicals,
and other products.

-

U.S. tariff treatment 1/

The column 1 (or trade-agreement ) rate of duty appliceble to im-
ports (see general headnote 3 of TSUSA (1968)) is as follows:

l/ See the pertinent section TSUSA (1968 ), reproduced in appendix A,
for the rate of duty resulting from the sixth round of tarlff negotig=-
tions that became effective on Jan. 1, 1968.
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TSUS
item Commodity Rate of duty
521.41 China clay or kaolin-=--=--me----- ~-=-- 67¢ per long ton

This rate which has been in effect since July 1, 1963, reflects a
concession granted by the United States in the General Agreement on
Tariffs and Trade.

Based on imports in 1965, the ad valorem equivalent of the specif-
ic duty on kaolin averaged 3.1 percent,

U.S. éonsumption

Anmual U.S. consumption of kaolin has increased substantially
during the past decade principally as a result of increased production
of paper. In 1961-65 the average annual consumption was sbout 3.1
million tons, ;/ approximately 28 percent larger than the average in the
preceding 5-year period. In recent years more than half of the kaolin
was consumed in the manufacture of paper as costing and filling, about
one-eighth was utilized as a compounding agent in rubber, and the
remeinder was used in the manufacture of a large number of different
products, mostly in refractories and ceramic whiteware.

U.S. producers and production

The U.S. kaolin industry is composed of about 30 to 35 concerns.
Fifteen of these companies produce gbout 95 percent of the total output
and for most of them kaolin is their principal source of income. Pro-
ducers in Georgilsa and South Caroling ordinarily account for over 90
percent of the total annual output; those in Georgia -alone usually
supply asbout 75 to 80 percent. Most of the remaining domestic output
is mined in North Carolina, Florida, end California.

The United States is the world's largest producer of kaolin,
Annusl domestic production has been increasing for many years. During
1961-65 it rose from sbout 2.7 million tomns, valued at $46.9 million,
to about 3.6 million tons, valued at $69.5 million (see teble). Pro-
duction during this period averaged about one-third more by quantity
and over one-half more by value than in the preceding 5-year period.

Domestically produced kaolin has supplied. an increasing share of
U.S. requirements chiefly because of technical advences in production
and use. These have been evidenced by a gresgt improvement in the
quality of the domestic product and by technological adaptions to
domestic kaolin by the consuming industries. In recent years domestic
producers have supplied nearly all of the domestic demand for paper-grade

1/ All tonnage figures are in short tons unless otherwise specified.
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CHINA CLAY OR KAOLIN 85

kaolin and most of the demand for the pottery grade. The domestic
paper-grade kaolin is said to perform better than the imported material
in the modern high-speed papermaking machines.

U.S5. exports

U.S. exports of keolin have almost steadily increased in the past
decade and since 1962 have exceeded imports in both quantity and value.
During 1961-65 they averaged 135,000 tons & year, valued at $3.9 mil-
lion (see table). Exports consisted largely of grades of kaolin used
in the paper, pottery, and rubber industries.

Canada, with its extensive paper indus*try, has long been the
principal foreign outlet; in 1965 slightly less than half of the total
exports went to that country. Other important markets were Japan,
Mexico, Italy, West Germany, Argentina, Venezuela, and France.

U.S. imports

Anmnual U.S. imports of kaolin irregularly declined during 1961-65
and reached a low of 92,000 tons in 1965, valued at about $1.8 million
(see table). They averaged 112,000 tons in the 5-year period, velued
at $2.1 million. Imports during that period consisted predominantly
of pottery-grade kaolin, virtually all of which came from the United
Kingdom. Although domestic producers supply most of the domestic
demand for pottery kaolin, some domestic pottery manufacturers, re=-
luctant to change their long-established formulas, depend upon the
British material for most of their kaolin requirements. Imports in
1961-65 supplied less than 4 percent of total domestic consumption of
kaolin but accounted for about 20 percent of the consumption of pottery
kaolin.

Foreign production and trade

Some 50 countries produce kaolin. The United Kingdom is the
second largest kaolin-producing country; its annual output is equiva-
lent to approximately two-thirds of the U.S. output. About 65 percent
of the British production was exported in 1965.

Other major kaolin-producing countries are India, West Germany,
and Austria, but the output in each of these countries is considerably
less than that of either the United States or the United Kingdom. West
Germany and Austria each export from 10 to 20 percent of their produc-
tion.
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86 CHINA CLAY OR KAOLIN

China clgy or kaolin: U.S. production, imports for consumption, ex-
ports of domestic merchandise, and apparent consumption, 1961-66

in thousands of dollars)

(Quantity in thousands of short tons; value

; Ratio (per-

E Produc- 3 Im- 3 f Apparent cent ) of.
Tear . tion 1/ | ports 2/ . Exports . consumption . imports to

. ) . . . consumption

; Quantity
1961 mnmmmma P 2,7hO 132 9 : 2,773 :
1962-ccceacan: 2,998 112 : 119 : 2,991 : 3.7
1963==mmmmmmm : 3,16L : 107 : 112 : 3,159 : 3.k
196kmmmcmanaa : 3,331 : 117 : 152 s 3,296 : 3.5
1965=mmmmmmme : 3,604 : 92 : 193 : 3,503 : 2.6
1966mmnmmnmmni 3/ 116 : 253 ; 3/ : 3/

f Value
1961 mmm e : 46,933 : 2,561 : 2,395 : 47,099 5.4
1962-mcmmm=m=: 53,495 ¢ 2,147 : 2,939 : 52,703 @ bl
1963=========t 59,770 : 2,088 : 3,31k = 58,54k : 3.6
196kamamcmaee : 64,607 : 2,263 : 4,671 62,199 : 3.6
1965==—==a= T 69,461+ 1,768 : 6,24k : 64,985 : 2.7
1966m-=wmmm==: 3/ 1 2,389 : 8,4h3 : 3/ : 3/

;/'Sold or used by producers.

g/ Virtuslly all from the United Kingdom.
reported long tons.

3/ Not available.

Quentities converted from

Source: Production compiled from official statistics of the U.S.
Bureau of Mines; imports and exports compiled from official statistics

of the U.S. Depertment of Commerce,
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TSUS
Commodity item
Fuller's earth:
Not beneficiatedme-c-mecmmcmmemene e 521.51
Wholly or partly beneficiatedem-====c=== 521.5h

Note.,-~For the statutory description, see the Tariff Schedules of
the United States Annotated (1968).

U.S. trade position

The United States is a large producer of fuller's earth, and
domestic consumption is virtually all supplied from domestic sources.
Exports are small, having been equal to less than 3 percent of domestic
production in 1965. Imports are negligible.

Description and uses

Fuller's earth is a clay with a high degree of natural gbsorptive
powers. It must usually be processed before use by grinding, extrusion,
and drying. Fuller's earth is used chiefly as an absorbent in the
bleaching of petroleum oils and other mineral and vegetable oils, fats,
greases, and waxes, and as a carrier or diluent for insecticides and
fungicides. lLesser quantities are used mainly as a viscosity-lmproving
ingredient in well-drilling muds, and as an oil-absorbent medium for
conditioning shop and factory floors, Fuller's earth competes in its
chief use as an absorbent with activated clays (see summary on item
521.87). In other uses it competes with any inexpensive diluent, such
as bentonite (see summary on item 521.61) and diatomite (see summary
on item 522.11). The choice between the use of one or another of these
materials frequently depends less on prices than on long-established
methods of production which manufacturers are reluctant to change.

U.S. tariff treatment 1/

The column 1 (or trade-agreement ) rates of duty appliceble to im-
ports (see general headnote 3 in TSUSA (1968)) are as follows:

TSUS

item Commodity Rate of duty
Fuller's earth:

521.51 Not beneficiated-==-=--c-cmcmcncamaax 50¢ per long ton

,21.54 Wholly or partly beneficigted-m=—-cem-e- $1 per long ton

!/ See the pertinent sections of TSUSA (1968 ), reproduced in appendix

A, for the rates of duty resulting from the sixth round of tariff nego-
tiations that became effective on Jan. 1, 1968.
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88 FULIER'S EARTH

These rates reflect concessions gramted by the United States in the
General Agreement on Tariffs and Trade, and became effective on
January 1, 1948.

Imports have been too small and too variable in grades to furnish
an adequate basis for computing ad valorem equivalents of the specific
rates of duty.

U.S. consumption, producers, production, and trade

U.S. consumption of fuller's earth, virtually all of which is sup-
plied from domestic sources, has shown an upward trend in recent years.
During 1961-65, annual domestic consumption increased almost steadily
from 422,000 short tons to 674,000 short tons and averaged 508,000
short tons in the 5-year period. At that average level consumption was
30 percent larger than the average during 1956-60.

In recent years gbout 52 percent of the fuller's earth consumed
was used as an absorbent in the bleaching of petroleum and other oils;
21 percent, in insecticides and fungicides; 12 percent in rotary
drilling muds, and the remsinder, in a number of miscellaneous appli-
cations. The rise in consumption during 1961-65 compared with the
egrlier 5-year period reflects increases in the use of this material
as an absorbent in the bleaching of petroleum, and in insecticides.
These increases were substantially larger than the decline in the use
of this clay in rotary-drilling muds and some other less important
applications.

Fuller's earth is produced in the United States by about 18 con-
cerns., Six of them, located in Florida, Georgia, and Tennessee, account
for about four-fifths of total annual domestic output. TFor two of the
six companies the sale of fuller's earth is the principal source of
revenue, whereas the other four concerns are diversified and also
market other minerals and chemicals. A few of the less important firms
produce the material for use in their own operations.

Annual domestic output of fuller's earth is equal to consumption
since exports are small and imports are negligible. The following
tabulation shows the domestic production (sold or used by producers)
for the years 1961-65, as reported by the U.S. Bureau of Mines:

Quantity Value
Year (1,000 short tons.) (1,000 dollars)
196lemmmm e mm e ho2 9,518
1962 ca e 410 9,377
1T I —— 482 11,211
1964mmmmmmm e m e 552 12,7k3
1965 mmmm e 6Th , 1l ,T23
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FULIER'S EARTH 89

Approximately 60 percent of the domestic output of fuller's earth
is mined in Florida, 25 percent is mined in Georgia, and 5 percent, in
Tennessee.

Exports of fuller's earth were not separately shown in official
statistics until 1965. In that year exports amounted to 18,575 short
tons, valued at about $900,000 and were equal to less than 3 percent
of domestic production by quantity. Exports of fuller's earth went to
Canada and the United Kingdom and consisted principally of types used
in the refining of petroleum and other oils.

U.S. imports of fuller's earth were not separately shown in offi-
cigl statistics until the TSUS became effective on August 31, 1963.
They amounted to less than 30 long tons in both 1964 and 1965, valued
at less than $2,000, and consisted of beneficiated material from the
United Kingdom.
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TSUS
Commodity item

Bentonite--—-=wemomoammmooeo o 521.61

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (1968).

U.S. trade position

The United States is a large producer of bentonite, and domestic
consumption is virtually all supplied from domestic sources. Exports
have increased in recent years and in 1965 were equal to 12 percent of
production. Imports are negligible,

Description and uses

Bentonite is a clay formed by the weathering of volcanic ash.
There are two types of this clay--the swelling type and the nonswel-
ling type. These types differ in that the swelling type enlarges to
from 15 to 20 times its volume when wetted with water, whereas the
nonswelling type remains substantially inert in water. Both varieties
are dried, ground, and sized before marketing.

Swelling bentonite is used chiefly as foundry sand in foundries
and steel plants and as formation sealer in well-drilling muds. A .
more recent use of this type, and one which has grown rapidly, i1s as a
binder in iron-ore pelletization. Lesser quantities are used for
waterproofing ditches and ponds and as a carrier for insecticides and
fungicides. p

Nonswelling bentonite is used principally as a fiitering and de-~
colorizing agent in oil refining and in the production of acid-acti-
vated clays (see summary on item 521.87). Lesser amounts are used in
foundry sands, drilling muds, animal feeds, insecticides, and
fungicides.

Among the principal materials competing with bentonite are ful-

" ler's earth used in drilling muds and various organic binders used in
the pelletization of iron ore. However, bentonite is usually preferred
because it is more efficient in use and lower in price than any of the
substitute materials.
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U.S. tariff treatment 1/

The column 1 (or trade-agreement) rate of duty applicable to im-
ports (see general headnote 3 in TSUSA (1968)) is as follows:

TSUS
item Commodity Rate of duty
521.61 Bentonite=---ecmmmeccccmmneee 81.25¢ per long ton

This rate was established by the Tariff Schedules of the United
‘States in the General Agreement on Tariffs and Trade. Before August
31, 1963, imports of bentonite were dutiable under the provisions of
paragraph 207 of the Tariff Act of 1930 at the trade-agreement rates
of 37.5 cents per long ton if unwrought and unmanufactured and 81.25
-cents per long ton if manufactured (both rates became effective on
June 6, 1951). As a rule, bentonite is not marketed in unmanufactured
form, and there have been no imports of such material for over 10
years. For these reasons the two former provisions were combined in
the TSUS at the rate applicable to manufactured bentonite.

Imports have been too small and too variable in grades to furnish

an adequate basis for computing an ad valorem equivalent of the speci~
fic rate of duty.

U.S. consumption

Annual U.S. consumption of bentonite, virtually all supplied from
domestic sources, has shown an upward trend. During 1961-65 it aver-
aged about 1.5 million tons 2/ (see table), which was 14 percent
larger than the corresponding average in the S5-year period immediately
preceding. About 31 percent of the consumption of bentonite in
1961-65 was used in foundries and steelworks; 27 percent, in drilling
mud; 23 percent, in pelletization of iron ore; and the remainder, in
miscellaneous applications. The rise in total consumption in this
period compared with that during 1956-60 reflects the increased use of"
this material in foundries and steel plants and in pelletization,
which in the earlier period was of relatively minor importance. The
increased use in these two applications more than offset the decline
of about 15 percent in the use of bentonite in rotary-drilling mud in
1961-65 as compared with 1956-60,

1/ See the pertinent sections of the TSUSA (1968), reproduced in ap~-
pendix A for the rate of duty resulting from the sixth round of tariff
negotiations that became effective on Jan. 1, 1968.

g/ For the remainder of the summary, all tonnage figures in text are
in short tonms.
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Uo.Se producers and production

Bentonite is produced in the United States by about 30 concerns
operating 45 mines. Ten large, diversified concerns with 25 mines in
Wyoming, Mississippi, Texas, Oklahoma, and Arizona account for over 90
percent of total annual domestic output. Most of the remainder comes
from 20 firms in 9 States; some of these concerns use the output in
their own integrated operations. '

Annual domestic production of bentonite has increased steadily in
recent years from about 1.3 million tons in 1961, valued at &15.2 mil=
lion, to 1.9 million tons. valued at $20.lt million in 1965 (see table),
ard averaged 1.6 million tons, vdlued at $18.0 million, for the S=year
period.

U.S. exports and imports

) Exports of bentonite were not separately shown in official statis-
tics until 1965. Before that time the U.S. Bureau of Mines published
export data obtained directly from domestic producers. These data
show that before 1963 annual exports of bentonite did not exceed
60,000 tons (see table). In 1965, exports amounted to 228,000 tons,
valued at $6.2 million, and were equal to 12 percent of domestic prod-
uction by quantity. The increase in exports in 1965 compared with
earlier years was due largely to Canada's requirements of bentonite
for iron-ore pelletization, which had begun in recent years. Exports
to that country in 1965 accounted for about two-thirds by quantity,
but less than half by value, of total bentonite exports. The remain-
der of the foreign shipments went to a large number of countries,
mostly to Western Europe and Australia.

Annual imports of bentonite have been negligible-~~less than 500
tons. in most years during 1961-65. TItaly has been the principal sup-
plier; imports from that country consisted mostly of an exceptilionally
white bentonite suitable for pharmaceutical uses., The Italian bento-
nite has a much higher unit value than most of the domestic material
and the ad valorem equivalent of the specific rate (81.25 cents per
long ton) on such imports in 1965 was 2.1 percent. It is believed
that reported imports from other countries are for the most part not
bentonite.

Aopi
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Bentonite: U.S. production, imports for consumption, exports of do-
mestic merchandise, and apparent domestic consumption, 1961-66

: ' : Apparent
Year : Production ;/ Imports 2/ : Exports : domestic
: : :_consumption
Quantity (1,000 short tons) '

1961 : 1,307 : 1 3/ W 1,264
1962 : 1,0 : L s 3/60: 1,384
1963 : 1,585 : IR 5/ 5/
1964 : 1,730 : L/ : 5/
1965 : 1,888 : L+ 228 1,660
1966 : 5/ L/ : 303 : 5/
: Value (1,000 dollars)
1961 : 15,224 : 52 5/ 5/
1962 : 16,254 15 : 5/ 5/
1963 : 18,536 : 8 : : 5/
1964 : 19,413 6 : - 5/ 2 . 5/
1965 —— 20,407 : 18 ¢ 6,242 : 1,183
8,002 5/

l96é : 2/ H 7 :

1/ Sold or used by producers.

2/ Quantities converted to short tons from reported long tons.
3/ As reported by the U.S. Bureau of Mines.

L4/ Less than 500 tons.

5/ Not available.

Source: Production compiled from official statistics of the U.S.
Bureau of Mines; imports and exports compiled from official statistics
of the U.S. Department of Commerce, except as noted.
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TSUS
Commodity item
Common blue clay and other ball clays:
Not beneficiated—mmecmcccmmammmamcccccana 521,71
Wholly or partly beneficiatedeeeemcemcccax 521.7h

Note.-~For the statutory description, see the Tariff Schedules of
the United States Annotated (1968).

U.S. trade position

U.S, consumption of ball clays is virtually all supplied from -
domestic sources., Both imports and exports are very small compared
with domestic production.

Description and uses

Ball clays, including so-called '"blue clay'", are fine-grained,
highly plastic clays consisting principally of the mineral kaolinite,
They differ from kaolin in that they have a higher silica-to-alumina
ratio and contain a greater proportion of mineral and orgaenic impuri-
ties. Before being used, ball clay usually is beneficiated, i.e.,
ground, dried, and sized; such beneficiation is usually done by the
producer but sometimes by the user.

Ball clays are usually marketed as wet, dried, or semidried lumps, .
or '"balls". Their principal use is as an ingredient in ceramic mix-
tures for the manufacture of pottery and stoneware, and in floor and
wall tiles., Smaller gquantities are used in the production of refrac-
tories and kiln furniture (i.e., saggers and other pieces used to
support ceramic ware during firing in a kiln).

The principal material competing with ball clays is kaolin.

U.S. tariff treatment 1/

The column 1 (or trade-agreement) rates of duty applicable to

1/ See the pertinent sections of TSUSA (1968), reproduced in
appendix A, for the rates of duty resulting from the sixth round of
tariff negotiations that became effective January 1, 1968,
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imports (see general headnote 3 in TSUSA (1968)) are as follows:

TSUS :
item Commodity Rate of duty
Common blue clay and other ball clays:
521.71 Not beneficiatedermmmmeccmcnccncccnananx 62¢ per long ton
521.74 Wholly or partly beneficiatede-==wecncwu= $1.21 per long ton

These rates, which have been in effect since January 1, 196L, reflect
concessions granted under paragraph 207 of the former schedules by the
United States in the General Agreement on Tariffs and Trade.

Based on 1965 imports, the ad valorem equivalent of the specific

rates of duty was 5.3 percent for unbeneficiated ball clays (521.71)
and 4.2 percent for partly beneficiated ball clays (521.7k4).

U,S, consumption and production

U.S. consumption of ball clays approximates production as exports
and imports are about equal in quantity. Amnmual domestic consumption
and production during 1961-65 steadily increased from Lk45,000 tons 1/
to 591,000 tons (see table). It averaged 528,000 tons in the 5-year
period, which was about one-fifth larger than the average in the cor=-
responding period immediately preceding. Over half of the consumption
in 1961-65 was used in pottery and stoneware; one-fifth, in floor and
wall tiles; one-seventh, in refractories; and the remainder went into
various miscellaneous applications, Consumption in all of the various
uses was larger in 1961-65 than in 1956-60. The largest increase,

40O percent, occurred in the consumption of ball clays for miscellaneous
uses; consumption for refractories, floor tiles, and pottery increased
by about 25 percent, 16 percent, and 5 percent, respectively.

U.S. producers

Ball clays are produced in the United States by about 1l concerns.
Eight of them, operating 12 mines in Tennessee, Kentucky, Mississippi,
California, and Maryland, account for about 95 percent of the total
domestic output,

U.S. export and imports

Exports of ball clays are not separately shown in official sta-
tistics. Available information from the trade indicates that annual

1/ All tonnage figures in text are in short tons.
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1508
Cormodity item

Other clgys:
Not beneficiabedr-=rmmam=wioaema e cc e 521.81
Wholly or partly beneficiastede--—eemammmwu-" 521.84

Note.-~For the'statutory description, see the Tariff Schedunles of
the United States Annotated (1968).

U.S5. trade position

U.S. consumption of the clays covered in this summary is virtuélly
all supplied from domestic sources. Exports greatly exceed imports,
but both are very small compared with domestic production.

Degcription and uses

This summary covers all clays except those specifically provided
for, nemely kaolin or china clsy (see summary on item 521.41), fuller's
earth (see summary on items 521.51 and 521.54), bentonite (see summary
on item 521.61), ball clays (see summary on items 521.71 and 521.T7k),
and artificially activated clays (see summary on item 521.87).

The clays included in this summary range from low-grade, widely
distributed varieties, with a value as low as $1 per ton, to high-grade,
relgtively scarce types, sulteble for special purposes, with a value
as high as $60 per ton. Most of the clays covered here are low-grade;
large-tonnage varieties used locally by manufacturers of clay products,
such gs building bricks, paving bricks, drain tiles, and sewer pipes,
and in the production of expanded lightweight aggregates and or port-
land and other hydreulic cements. The principal domestic clays of
commerce included here are fire clays and stoneware clays. Fire clays
are highly resistant to hest and are used chiefly in the manufacture
of fire brick. Stoneware clays are fairly plastic clays, somewhat
similar to fire clays, used in the manufacture of stoneware and other
clay products, such as sewer pipes and drain tiles, where & dense body

"is desired. There are many other types of clays, most of which are
designated by their respective principel uses, such as pencil clays,
crucible clays, enamel clays, and pipe clays. ©Some of the clays,
particularly those suitable for special purposes, are usually benefi-
ciated (crushed to proper size, screened, and dried) before they are
marketed.

To some extent, clgys are interchangeable in use, especially the
low-priced, large-tonnage clays used in the manufacture of bricks,
cements, and 2ightweight aggregates.
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100 CLAYS NOT ELSEWHERE ENUMERATED

For convenience the clays covered in this summary are hereafter
referred to as other clays unless otherwise indlcated.

U.S. tariff treatment g/

The column 1 (or trede-agreement) rates of duty applicable to
imports (see general headnote 3 in TSUSA (1968)) are as follows:

TSUS

item ' Commodity Rate of duty
~ Other clays:

521.81 Not beneficigtedemmmecmmcmcucawauame 50¢ per long ton

591.8%  Wholly or partly beneficiatede~----=-= $1 per long ton

These rates reflect concessions granted under paregraph 207 of the
former schedules by the United States in the General Agreement on
Tariffs and Trade, effective October 1, 1951.

Based on the negligible imports in 1965, the ad valorem equivalent
of the 50-cents-per-long-ton duty on unbeneficisted clays (item 521.81)
- was 1.2 percent and that of the $l-per-long-ton duty on wholly or
partly beneficiated clays (item 521.84) was 1.7 percent.

U.S. consumption

. Annugl domestic consumption of other clsys has almost steadily
increased in recent years from sbout 42.3 million short tons in 1961

to 48.2 million short tons in 1965 (table 1) and averaged Lh.7 million
short tons during 1961-65. The predominent use for other clays in
recent years was in the manufacture of heavy clay products--such as
bricks, drain tiles, and sewer pipes-=-which accounted for 50 percent

of total consumption. About 23 percent was used in cements; 15 percent,
in lightweight aggregates; and 10 percent (all fire clay), in refracto-
ries. The remainder went into a large number of miscellaneous applica=
tions. '

U.S. producers and production

One or more of the clays covered here are produced in the United
States in virtually all States by several hundred companies., These
concerns vary in size from large integrated operations to relatively

gjksee the pertinent sections of the TSUSA (1968), reproduced in gp=
pendix A, for the rates of duty that became effective on Jan. 1, 1968
as g result of the sixth round of teriff negotiations. :
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small individusl enterprises.

Annual U.S. production of other clays during 1961-65 increased
from gbout 42.5 million short tons to 48.3 million short tons (table 1)
and averaged 44.9 million tons. The bulk of the output consisted of
low-priced, large-tonnage clays which were not sold but were used by
the producing concerns in thelr own operations for the manufacture of
various products, principally heavy clay products. Of the total annusl
output in recent years, only sbout 8 percent was sold. For the most
part, such sales consisted of specialty clays, such as slip clays,
pencil clays, fire clays, and stoneware clays.

During 1961-65, production of fire and stoneware clays accounted
for gbout one-fifth of the total output of all other clays. Nearly

one-third of the fire and stoneware clays mined in this period were
sold; the remainder were used by the producing concerns.

- U.S. exports and imports

Exports of other clays (except fire clays) are not separately
shown in official statistics. Annual exports of fire clays in the
period 1961-65 fluctusted greatly. They ranged from 155,000 short
tons to 264,000 short tons in quantity and from sbout $3.4 million to
$5.6 million in value (table 1) and averaged 207,000 short tons, valued
at $4.3 million. Exports have gone mostly to Canada and Mexico,

U.S. imports of other clays have been negligible compared with
both domestic production and exports. They amounted to less than
1,000 short tons, valued at less than $50,000, in all years during
1961-65 and consisted of relatively high-priced specialty clays, such
as Gross-Almerode clay (a German glass pot clay), crucible clays, pipe
clays, and others. Germany, the United Kingdom, and Canada have been
the chief suppliers (tables 2 and 3).
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102 CLAYS NOT ELSEWHERE ENUMERATED

Tgble l.--Other clays: ;/ U.S. production, imports for consumption,
exports of domestic merchendise, and apparent consumption, 1961-66

Year i Production.g/ 5 Imports g/ 5 Exports E/ 5 cggﬁg;;::on
: Quantity (1,000 short tons )
1961mmmm e : o785/ 155 ¢ k2,323
1962-=mmmmm e : L2,457 ¢ 1: 188 k2,270
1963mmmm - : L} ,358 1 264 Lk, 095
1964 mcmc e : 46,768 1 247 46,522
1965=mmmmmm——n : 48,335 1: 182 ¢ 48,154
1966-mmmm e mme : 6/ : 3: 216 : 8/
Velue (1,000 dollers) '
1961mm mm e : 79,065 21 : 3,391 : 75,695
1962mcmmmmmmme e : 77,07k & 22 .3,h62 ¢ 73,634
1963 mmmmm e : 83,752 : 28 5,184 78,596
l96’-l--—----f---: 88,039 : 28 5,596 : 82,471
1965ammmmm e : 90,987 49 3,667 : 87,369
1966mmmmmmmm—- : 6/ B 130 : 3,396 : 6

;/ Excludes kaolin or china clay, fuller's earth, bentonite, ball
clays, and artificially activated clays.

g/ Sold or used by producers.

%/ Quantities converted from reported long tons. Data for the years
1961-63 include fuller's earth, but imports of this clay are known to
heve been small or negligible.

.ﬂ/ Exports of fire clay only. Exports of other miscelleneous clays
covered by this summery are not separsately reported in official sta-
tistics; they are known to be negligible compared with production.

5/ Less than 500 tons,.

‘_/ Not available.

Sourceﬁ Production, compiled from official statistics of the U.S.
Bureeu of Mines; imports and exports, compiled from official statistics

of the U.S, Depexrtment of Commerce,
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Table 2.--Other cleys, not beneficisted:
sumption, by principal sources,

U.S. imports for con-

1961-66 1/

103

Year : West Germany : Canada : Other ; Total
: Quantity (short tons) 2/
196]l=mmmmcnmm ;e ——————— : 85 : > 26 ; 113
1962 nmmmmmm e — e ——— : 131 . 9 : 22 162
1963mmmmm e e s § T -3 - ST
196k m e : - 39 : -3 39
1965 e e e e : 130 : 8 : -3 138
1966=mmmmmmmmmmmecmm—a—am——— 217 81 : -2 298
f Value
1961 mmmmmmmmm e e : $2,987 ¢ $119 : $1,319 : $h,h25
%822---- .................... : 6,062 < 281 : 315 ¢ 6,662
B LR L LR PP P 3,194 ¢ - - 3,19
1963 ------------------------ : Pt 1,008 -t 1,228
1965mmmmmmmmmm e e 5,035 ¢ 2718 ¢ * 5,313
1966mmmmm e : 10,350 ¢ 2,680 3 : 13,030

1/ For the years 1961-63 the import classification includes fuller's
earth, but imports of this clay are known to hgve been small or negli-

gible,

g/ Converted from reported long tons.

Source: Compiled from officigl statistics of the U.S. Department of

Commerce.
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Table 3.--Other clays, wholly or partly beneficiated: U.S. imports for
consumption, by principal sources, 1961-66 g/

: : United ° *
Year i West Germany ¢ Canada * Kingdom ¢ Other : Total

Quantity (short tons) 2/

1961mmmmmmm e e m e : 196 : 11 : 139 : 3/ 346
1962- e : 221 28 s 478 - - 727
1963 ==mmmcc e ma—aaa 351 100 : 388 -3 839
196h e e 371 : 53 : 6: 19%: 62k
1965mnammm e e em : L2s5 b1+ 372 : - 84k
1966mmmmmmmmmcmmaas - 208 : 156 :+ 1,878 : -1 2,2k
Value
196]lecmmmm et $13,614 = $231 : $2,515 : $325 : $16,685
o]y JE A — 13,273 : 656 : 1,825 : - 15,754
1963 ~ummmmc m e} 21,763 : 1,836 : 1,649 : - : 25,248
196k an cm e e e eem : 19,620 : 1,319 : 2,079 : L,108 : 27,126
1965===mmmmmmmmmmma 23,16k : 928 : 19,589 : - : 43,681
1966mmmmmmm e e e g 10,254 : W,457 : 102,561 : - 1 117,272

l/ For the years 1961-63 the import classification includes fuller's
earth, but imports of this clay are known to have been small or neg-
ligible.

g/ Converted from reported long tons.

}/ Quantity not reported.

Source: Compiled from officisl statistics. of the U.S. Department of
Commerce.,
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TSUS
Commodity item
Clays, artificially activated=-wm--e-ecccmacncan 521.87

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (1968 ).

U.S. trade position

U.S. consumption of artifically activated clay is virtually all
supplied from domestic sources. Both exports and imports are small
compared with domestic production.

Comment

Artificially activated clays, hereafter called simply "activated
clays," are clays which have been chemically treated or activated with
sulfuric acid, hydrochloric acid, or other substance to give them
gregtly increased absorptivity or catalytic ability. Activated clay
sbsorbents are used to bleach or decolorize, and purify mineral,
vegetable, and animal oils. Activated clay catalysts are used in the
cracking of petroleum and as a desiccant to reduce moisture in closets
and other closed spaces and in packasged foods such as cereals and
crackers.,

Activated cleys compete with synthetic catelysts and with other
absorbent clgys, such as fuller's earth.

The column 1 (or trade-sgreement) rate of duty }/ applicsble to
imports (see general headnote 3 of TSUSA