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Foreword

This edition of the Minerals Yearbook discusses the performance of the
worldwide minerals industry during 1984 and provides background inform-
ation to assist in interpreting developments during the year being reviewed.
Content of the individual volumes follows:

Volume I, Metals and Minerals, contains chapters on virtually all metallic
and nonmetallic mineral commodities important to the U.S. economy. In
addition, it includes a statistical summary chapter, a chapter on mining and
quarrying trends, and a chapter discussing the statistical surveying methods
used by the Bureau of Mines.

Volume II, Area Reports: Domestic, contains chapters on the mineral
industry of each of the 50 States, the U.S. island possessions in the Pacific
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This
volume also has a statistical summary.

Volume III, Area Reports: International, contains the latest available
mineral data on more than 130 foreign countries and discusses the importance
of minerals to the economies of these nations. A separate chapter reviews the
international minerals industry in general and its relationship to the world
economy.

The Bureau of Mines continually strives to improve the value of its
publications to users. Therefore, constructive comments and suggestions by
readers of the Yearbook will be welcomed.

Robert C. Horton, Director
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Minerals in the World
Economy

By Charles L. Kimbell' and William L. Zajac?

The world mineral industry in 1984 con-
tinued its recovery from the very poor times
of 1981, 1982, and early 1983, with most
standard gauges of activity registering
gains, but 1984 performance in most areas
still fell short of the historic highs of 1979
and 1980. Furthermore, the prospects for
the immediate future were somewhat less
than ideal in comparison with the outlook
for other sectors of the economy. There
were upturns in production, trade, and
consumption of many mineral commodities,
but in contrast with that of 1983, when
there were a number of modest price ad-
vances, 1984 saw small drops to significant
drops in prices for a number of commodi-
ties, most notably copper, gold, crude oil,
and silver. Similarly, investment in mineral
industry ventures seemed restrained, proba-
bly largely as a result of the apparent
opportunity for greater gains from invest-
ment in other sectors of the economy, cou-
pled with the continued existence of sub-
stantial amounts of idle productive capacity
in existing plants.

A glut in world oil supplies continued
through the year, and there seemed little
chance for an alteration of this situation in
1985 as the developing world producers
individually strove to maximize their own
incomes, many of them forced into this type
of action because of rising foreign exchange
debts. These rising debts also contributed to
restriction of investments in some world
areas. In developed market economy coun-
tries, development activities relating to

mines and plants emphasized the substitu-
tion of new, more efficient installations for
old uneconomic or marginally profitable
facilities. In the centrally planned economy
countries, new additional capacity for min-
ing and processing of minerals continued to
come on-stream, but the growth in effective
capacity fell short of plans in many in-
stances, often as the result of both overly
optimistic time schedules and the inability
of the new facilities to reach design capaci-
ties as a result of technical problems.

International political events, most nota-
bly the continuing Iran-Iraq war, and the
unstable situation in the eastern Mediterra-
nean countries (Israel, Lebanon, and Syria)
continued to adversely affect mineral indus-
try performance there, although some gains
in output levels were discerned in Iran and
Iraq. The hostilities between these coun-
tries caused considerable worry to tanker
operators in the Persian Gulf, with several
vessels being damaged and one sunk. Air-
craft of both countries attacked vessels
registered in other countries over the
course of the year, but despite these attacks,
tankers continued to move oil out of the gulf
throughout the year. In Central America,
continued internal and international prob-
lems continued to adversely affect mineral
industry operations, and in Afghanistan,
continued confrontations between the local
citizenry and the occupying Soviet troops
made development work outside of major
cities hazardous if not impossible.
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PRODUCTION

The estimated value of world crude min-
eral production in 1984 was $518,900 million
in terms of constant 1978 dollars, 3% higher

than the revised 1983 level, but still far
short of the historic high of 1979, as can be
seen in the following tabulation:

Billion constant 1978 dollars

Value of 53!

r A Value of all
Yea mm(i);ec::lde crude mineral
commodities? commodities®
67.8 7.2
88.5 101.7
113.6 136.5
125.7 154.0
145.6 176.5
234.0 281.6
478.9 539.7
525.2 591.9
514.4 579.7
489.7 551.9
449.1 506.1
446.0 502.6
460.4 5189

"Revised.

The list of commodities included appears in table 3 in the 1980 edition of this chapter; one commodity covered in 1950-
68 (bery) is excluded from the 1973-84 figures, but the overall impact of this omission is regarded as insignificant.

2Data for all years prior to 1979 are as reported in Annales des Mines, Nov.-Dec. 1980, p. 173; data for 1979-84 are
extrapolated from the 1978 Annales des Mines figures on the basis of the United Nations index of extractive industry
production, which is given in the United Nations Monthly Bulletin of Statistics, Aug. 1985, p. xiv.

dities

3Data extrapolated from values of 53

this extrapolation, see accompanying text under “Value of World Mineral Production

The foregoing data on value of crude
mineral output fall far short of accurately
portraying the role of the whole mineral
industry in the world’s economy, in that
they represent only the value of those
materials as they are extracted from the
earth, rather than the considerably en-
hanced value that results from benefici-
ation, smelting, refining, and other equiv-
alent downstream processing to which those
raw materials are subjected while they
remain within the facilities that are com-
monly accepted to-be mineral industry
plants. Comprehensive data on the value
added by such downstream processing are
not available on a worldwide basis, but a
total on the order of $1,220,000 million
(constant 1978 dollars) for 1984 would be a
conservative estimate of the value of the
products of the world’s mineral industry
plants that were derived wholly from pri-
mary or newly mined raw material only. To
this, an additional unestimated increment
should be added for processed minerals and

te for other mineral products. For details on the basis for
” in the 1980 edition of this chapter.

metals derived from secondary raw materi-
als—scrap and other reclaimed materials.

It should be stressed that crude and
processed mineral commodities constitute
not only the overwhelmingly dominant
share of the total raw material supply for
all manufacturing operations but also, in
the form of fertilizers, are an essential raw
material to ensure continued high produc-
tion by the agricultural-forestry sector.
Moreover, the mineral industry, through its
output of the various fuel materials, pro-
vides all significant supplies of energy for
the transportation and transformation of
crude nonfuel minerals to finished industri-
al and consumer goods, as well as for the
transportation and transformation of all
nonmineral raw materials and products.

PRODUCTION INDEX PATTERNS

The following tabulation summarizes the
development pattern in world extractive
mineral industry output as reflected by
United Nations indexes:
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Index numbers (1980=100)

Year Cl‘lide Extrac-
Coal petroleum tive
and natural Metals industry
gas tof
93.7 92.4 95.2 93.1
96.8 104.0 98.1 102.1
100.3 92.7 100.4 95.2
102.1 824 94.2 87.3
101.4 81.8 91.1 86.7
99.4 85.4 93.2 89.5
Istquarter - _ __ __ __ _ __________________ 103.1 75.3 89.1 82.0
2dquarter _ __ __ __ _____ _______________ 101.0 75.1 92.9 82.3
3dquarter ___ ________ S P 98.3 85.0 89.6 88.3
4thquarter _ ___ ____ ___________________ 103.1 91.8 92.6 94.0
Istquarter _ _ __ _______________________ 104.5 81.2 94.6 87.0
2dquarter ____ ___ ____________________ 97.6 75.1 94.8 82.7
3dquarter ___ ________________________ 98.9 89.3 91.0 91.8
dthquarter _ _ _ __ ______________________ 96.6 96.1 92.5 96.4

Source: United Nations. Monthly Bulletin of Statistics. V. 39, No. 8, Aug. 1984, p. xiv.

The index figures reported in the forego-
ing tabulation are in terms of a base year of
1980 and, as such, do not correspond direct-
ly to those presented in the previous edition
of this chapter, for which the base year was
1975.

Clearly, although there were marked dif-
ferences in the performance of the three
major component sectors of the extractive
industry through late 1983 and through
1984, there was an overall improvement for
the extractive industry as a whole, with a
downturn in early 1984 that was more than
compensated by results in the second half of
the year. The reported 1984 annual average
and quarterly data beyond the first quarter
for coal seem unduly low in comparison
with quantitative data on coal industry
activities compiled by the U.S. Bureau of
Mines and presented subsequently in this
chapter. It appears possible that these low
figures may be the result of incomplete
and/or erroneous reporting to the United
Nations.

Comparison of the foregoing tabulation of
extractive industry indexes with the follow-
ing tabulation of indexes from the same
source for the processing sectors of the
mineral industry demonstrates that the
processing sectors have in general recov-
ered from the slump of 1980-82 more ef-
fectively than did the extractive sectors:

Index numbers (1980=100)

Non- Chemicals,

Year metallic  petroleum, e
mineral coal, rubber metals
products products

Annual averages:
1978 - _______ 95.8 95.6 99.9
1979 - ________ 99.6 1006 1045
1981 - _______ 97.9 100.6 99.2
1982 - _______ 94.6 99.5 88.9
1983 - ________ 97.1 104.5 914
1984 _ _ _______ 101.0 110.7 97.9
Quarterly results:
1983:
1st quarter _ _ 91.7 102.6 89.5
quarter _ _ _ 100.5 106.1 93.5
3d quarter _ _ _ 98.0 102.9 88.2
984Ait:h quarter _ _ 984 106.3 944
1st quarter __ 96.8 110.9 100.3
2d quarter_ _ _ 104.1 111.8 101.1
3d quarter_ _ _ 101.5 109.3 93.2
4th quarter __ 101.5 111.0 96.9

Source: United Nations. Monthly Bulletin of Statistics.
V. 89, No. 8, Aug. 1984, p. xv.

The slump in the index for base metals in
the latter half of 1984 seems noteworthy.

Both of the foregoing tabulations of in-
dexes reflect the aggregation of results from
many world areas that individually showed
quite variable results, both from area to
area and across the year 1984 from quarter
to quarter. For regional details.too exten-
sive to include here, the reader is referred
to the source publication for these tabula-
tions.
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QUANTITATIVE COMMODITY OUTPUT

Of the 97 distinct mineral commodities
and/or forms of mineral commodities for
which total world production, as measured
by the U.S. Bureau of Mines, is presented in
table 1 for 1980-84,% 76 registered increases
in 1984 relative to the 1983 level of produc-
tion. Of the remainder, 19 registered de-
clines and 2 were unchanged relative to the
1983 performance. This was a substantial
improvement over that of 1983, when gains
over the 1982 performance levels were
achieved by 51 commodities with 45 regis-
tering declines, and over that of 1982, when
only 27 commodities exceeded 1981 levels,
with 69 recording declines.

Of the 76 commodities showing gains in
output between 1983 and 1984, 34 registered
declines between 1982 and 1983, 31 showed
increases for the second year in a row, 4
registered increases for the third consecu-
tive year, 4 recorded increases for the
fourth consecutive year, and 3 showed in-
creases for the fifth consecutive year. Of the
19 commodities recording declines, 10 had
recorded gains between 1982 and 1983, 2
recorded declines for a second year, 3 regis-
tered declines for a third year, and 4 showed
lower output levels for a fourth consecutive
year. Of the 2 commodities with no.gain or
loss registered between 1983 and 1984, 1
showed a decline between 1982 and 1983,
and the other showed no change.

Of the 50 listed metallic commodities, 40
were produced in greater quantities in 1984
than in 1983, while only 10 registered de-
clines. Aside from downturns in beryl con-
centrate, secondary smelter and secondary
refined copper, mine lead, primary smelter
and primary refined lead, mercury, mine
and smelter tin, and uranium, all metals
showed gains, many of them significant,

and 42 of them recording increases for a
second year or more. Gains were shared
between the 27 metallic mine products and
the 23 processed metallic commodities list-
ed: 20 of the former and 18 of the latter
recorded gains.

Of the 36 nonmetallic commodities sur-
veyed, 26 showed gains between 1983 and
1984, 9 recorded declines, and 1 registered
an output equal to that of 1983. Virtually
all major nonmetals showed gains, includ-
ing cement, nitrogen, phosphate rock, pot-
ash, salt, and total sulfur (a decline in
sulfur in pyrite being more than offset by
increases in elemental and byproduct sul-
fur). Feldspar and magnesite were the most
significant nonmetals in the small group
recording declines.

Of the 11 mineral fuel commodities sur-
veyed (excluding uranium, which is includ-
ed under metals), 9 recorded gains, with
only natural gas liquids registering a de-
cline and production of nonmetallurgical
coke remaining unchanged. Even crude oil,
which showed declines since 1979, regis-
tered a gain, but it was an increase of under
2%.

The overall performance of the nonfuel
mineral industry can only be summarized
in terms of the value of production, and for
these commodities, exactitudes on world-
wide value on a commodity-by-commodity
basis are not available for any year subse-
quent to 1978. Among the fuel commodities,
however, the overall pattern of output
change can be demonstrated using United
Nations data, in which all fuels are adjusted
to a common energy equivalent basis. The
following tabulation summarizes world en-
ergy commodity output for 1979-83 as re-
ported by the United Nations, with U.S.
Bureau of Mines estimates for 1984:

Million metric tons of standard coal equivalent

Crude
Year Hydro and
Coal apedtroleum Natural Xuclear Totall
nd natural gas electricit;
gas liquids y
1979 _ o _____ 2,583 4,718 1,855 288 9,445
w0 2,626 4,497 1,840 301 r9,265
1981 __________ 2,632 4,247 1,861 320 9,062
1982 _ o ___._ 2,707 4,080 1,865 334 78,986
1983 _ 2,710 4,043 1,858 359 8,968
1984¢ __ ______________ 2,828 4,114 1,981 386 9,309
®Estimated.  "Revised.

!Data may not add to totals shown because of independent rounding.

Sources: 1979—United Nations. 1982 Energy Statistics Yearbook. New York, 1984, p- 2; 1980-83—United Nations. 1983
Energy Statistics Yearbook. New York, 1985, p. 2; and 1984—U.S. Bureau of Mines estimates.
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Table 1.—World production of major mineral commodities!

Commodity 1980 1981 1982 1983° 1984
METALS
Aluminum:
Bauxite, gross weight?
thousand metric tons_ _ 90,800 7,006 79,724 80,446 86,250
Alumina, gross weight ___ _______ o_ __ _ 33,382 32,076 28,007 29,518 32,980
Unalloyed ingot metal __________ do_ ___ 15,383 15,083 13,455 13,945 15,521
Antimony, mine output, metal content
metric tons_ _ 63,619 51,687 55,323 50,536 53,470
Arsenic, white*4________________ do____ 31,199 30,870 29,625 26,210 32,674
Beryl concentrate, gross weight® 4 _____ do____ R 9,582 8,036 9,366 8,763
Bismuth® ____________________ o_ ___ 3,608 3,750 3,961 3,824 3,935
Cadmium, smelter - ______________ do____ 18,238 17,381 16,378 16,725 17,687
Chromite, gross weight*
Cobal thousand metric tons_ _ 9,902 9,275 8,340 8,516 9,500
t:
Mine output, metal content __ _ metric tons_ _ 31,329 30,744 24,298 20,048 30,965
Metal, refined _ ______________ o_ _ __ 30,252 25,825 19,312 17,597 22,229
&lumbium-tantalum concentrate* * __ _do____ 36,657 35,533 25,401 21,176 21,443
pper:
Mine output, metal content
thousand metric tons_ _ 7,404 7,814 7,583 7,625 7,838
Metal:
Smelter:
Primary® _____________ do____ 7,146 7,488 7,364 7,498 7,688
ndary” _ ___________ do____ 504 513 546 593 570
Refined:
Primary® __ ___________ do____ 7,529 7,903 7,720 7,893 8,051
n S do____ 1,340 1,268 1,257 1,224 1,104
Gold, mine output, metal content
thousand troy ounces__ 39,179 41,257 43,083 44,882 46,035
Iron and steel: .
Iron ore, iron ore concentrates, iron ore agglom-
erates, gross weight
Metal thousand metric tons__ 891,129 856,609 779,692 735,358 799,667
etal:
Pigiron __ 514,056 502,245 457,541 463,123 489,169
Ferroalloys 15,946 15,044 13,745 13,613 15,069
Steel, crude _____ 716,512 707,252 644,054 662,587 706,352
Mine output, metal content __ _____ 3,470 3,370 3,442 3,366 3,190
Metal:
Smelter:
Primary® _____________ do____ 3,181 3,120 3,186 3,230 3,132
Secondary” _ _ __________ do____ 2,217 2,256 2,109 2,037 2,186
Refined:
Primary® _____________ do____ 3,169 3,127 3,170 3,231 3,153
Secondary” ____________ do____ 2,260 2,212 2,059 2,023 2,136
Magnesium metal, smelter, primary®
metric tons_ _ 316,099 305,226 251,357 259,898 324,404
Manganese ore, gross weight :
thousand metric tons_ _ 26,388 23,492 24,126 21,857 23,023
Mercury, mine output, metal content
76-pound flasks_ _ 197,426 210,897 197,933 180,824 174,488
Molybdenum, mine output, metal content
metric tons_ _ 110,565 108,868 97,432 63,637 94,649
Monazite concentrate (source of rare-earth metals
and thorium)_ _ __ _____________ do____ 20,619 19,608 16,410 25,892 26,555
Nickel:
Mine output, metal content
ousand metric tons_ _ 779 730 612 657 745
Metal,smelter . _ _____________ do____ 731 692 577 640 684
Platinum-group metals, mine output
thousand troy ounces_ _ 6,848 6,931 6,424 6,524 7,053
Selenium, smelter® 5 _________ metric tons_ _ 1,276 1,275 1,132 1,321 1,340
Silver, mine output, metal content
thousand troy ounces_ _ 342,804 359,571 381,533 392,268 398,554
Tellurium, smelter® 4 5________ metric tons_ _ 110 105 102 86 98
n:
Mine output, metal content __ _ __ __ do____ 244,726 251,939 236,052 210,653 207,842
Metal, smelter _ ______________ do____ 250,594 249,918 234,741 211,756 209,049
Titanium concentrate, gross weight:
Ilmenite* ® __ ____ thousand metric tons_ _ 38,726 38,650 3,030 2,691 2,888
Rutile®4________ ___________ o ___ 436 362 340 318 355
Titaniferousslag_ _ _ _ __ ________ do____ 1,192 1,129 1,050 1,052 1,143
Tungsten, mine output, metal content
metric tons_ _ 51,895 49,088 45,686 39,430 44,939
Uranium oxide, mine output, UsOs content®
o ___ 53,158 51,712 43,835 40,855 31,790
Vanadium, mine output, metal content _ _do__ _ _ 36,751 36,052 33,276 R 32,139

See footnotes at end of table.
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Table 1.—World production of major mineral commodities? —Continued

Commodity 1980 1981 1982 1983° 1984°
METALS —Continued
Zinc:
Mine output, metal content
thousand metric tons_ _ 5,954 5,845 6,054 6,160 6,419
Metal, smelter:
Primary®__ ______________ do____ 5,755 5,761 5,502 5,841 6,085
Secondary” ______________ do____ 294 324 359 360 362
Zirconium concentrate® ___________ do____ 680 645 711 640 674
NONMETALS
Asbesws _____________________ do____ 4,699 4,348 4,015 4,207 4,263
Barite - _ ___ ___ L _______ do____ 7,495 8,215 7,280 5,430 5,121
Boronminerals_ _ ____ ___________ do__-__ 2,610 2,558 2,271 2,209 2,306
Bromine* ____________________ do____ 343 344 375 358 388
Cement, hydraulic_ _ _ ____________ do____ 883,106 886,484 882,236 914,822 960,456
Clays:*
Bentonite® _________________ do____ 6,427 6,854 5,208 5,178 5,433
_______________ do____ 1,762 1,921 2,010 2,257 2,291
lin_____ _ do____ 21,097 20,985 19,504 19,646 22,043
metric tons_ _ 29,081 22 420 18,796 18 231 17,805
: thousand carats_ _ 10,446 10,261 10,363 22,437 25,595
_________________ do____ 32,531 31,346 33,004 33,382 38,235
__________ do____ 42,977 41,607 43,367 55,819 63,830
thousand metric tons_ _ 1,524 1,500 1,518 1,513 1,510
____________________ o____ 3,202 3,261 3,506 3,703 3,639
____________________ do____ 5,006 4,956 4,391 4,230 4,599
metric tons_ _ 596,681 589,845 563,532 571,872 573,198
Gypsum __ ________ thousand metric tons_ _ 78,363 76,214 72,314 78,357 81,213
Todine - __ _______________ metric tons_ _ 11,605 12,025 12,254 12,541 12,363
Lime* ___________ thousand metric tons_ _ 120,466 117,433 109,630 110,628 113,151
Magnesite® ___ ________________ do____ 11,517 11,183 11,162 11,176 10,844
Mica* __ ___ _____ ___________._do____ 228 236 214 240 261
Nitrogen: N content of ammonia __ ____ do____ 73,635 76,629 75,217 77,384 84,275
Perlite___ ___________________ 1,526 1,442 1,403 1,307 1,315
Phosﬁhate gross weight:
144,193 143,087 127,335 139,265 150,571
Thomas slag , 2 A A ,415
Guano _ __ _ __ ______________ 29 8 21
Potash, marketable, K20 equivalent ___ _do___ _ 217,857 21,079 24,665 27,426 28,638
Pumlce‘ ____________________ do____ 12,430 12,207 12,394 11,254 12,125
Salt_____ __ - ___ do____ 168, 878 171,638 163,223 159,268 167,141
Sodium compounds nes.:*
Carbonate_ _ _ _______________ do____ 28,346 28,097 217,430 28,387 28,575
Sulfate_ ___________________ do____ 4,529 4,616 4,053 4,001 3,959
Strontium minerals* 5 ________ metric tons_ _ 94,976 124,562 113,906 136,932 134,926
Sulfur, elemental basis:
Elemental® _____ thousand metric tons_ _ 17,227 16,240 13,941 12,730 14,072
Fromopyrites _ _ ______________ do____ 10,338 10,198 9,895 9,887 9,558
Byproduct™ ________________ do____ 27,418 26,934 26,917 27,698 28,254
Total _ _ _ __ _ _ _ __________ do____ 54,983 53,372 50,753 50,315 51,884
Talc, soapstone, pyrophyllite ________ do____ 7,536 7,274 7,041 7,076 7,178
Vermiculite* ® _____________ metric tons_ _ - 538,019 523,265 508,391 441,176 498,739
MINERAL FUELS AND RELATED MATERIALS
Carbonblack*® _____ thousand metric tons_ _ 4,185 4,179 4,009 4,251 4,558
Anthracite ________ million metric tons_ _ 291 292 298 307 318
Bituminous _ ________________ do____ 2,562 2,558 2,658 2,665 2,175
Lignite_ _ _ __ __ _____________ do____ 967 994 1,031 1,045 1,099
Total _ __ _ __ ____________ do____ 3,820 3,844 3,987 4,017 4,192
Coke:*?
Metallurgical _ _ _ _ _ thousand metric tons_ _ 367 358 340 330 342
Other _ ___ ________________ do_ 11 11 11 11 11
Gas, natural, marketed _ _ _ _ billion cubic feet_ _ 53,772 54,149 54,617 55,105 58,746
Natural gas hqmds‘_ million 42-gallon barrels__ 1,272 1,345 1,375 1,469 1,462
____________ thousand metric tons_ _ 307,117 351,320 376,085 373,640 374 730

See footnotes at end of table.



MINERALS IN THE WORLD ECONOMY 7

Table 1.—World production of major mineral commodities* —Continued

Commodity 1980 1981 1982 1983° 1984¢
MINERAL FUELS AND RELATED MATERIALS
—Continued
Petroleum:
Crude _______ million 42-gallon barrels_ _ 21,876 20,628 19,520 19,414 19,786
Refined - _ __ __ _____________ do____ 22,281 21,465 20,894 20,903 21,435
®Estimated.  PPreliminary.

ncorporates numerous revisions from the table corresponding to this table in previous editions of this chapter.
Egl;reeds‘ generally conform to those published in appropriate commodity chapters of volume I of the Minerals Yearbook,
ition.
2Includes bauxite equivalent of nepheline syenite concentrate and alunite ore produced in the U.S.S.R. (the only
producer on record of such materials as a source of aluminum).

SExcludes data for the United States (withheld to avoid disclosing company proprietary data).
4Excludes data for China (no adequate basis for estimation available).

5Excludes data for the U.S.S.R. (no adequate basis for

tion available).

¢Includes all metal clearly identified as primary as well as all metal that cannot be subdivided clearly between primary

and secondary (see footnote 7).

7Includes only that metal that is clearly identified as secondary. Some countries do not distinguish between I‘prima
and secondary, and for some of these, no basis is available for estimating the breakdown of total preduction. For suc
countries, the total has been included under “Primary” (see footnote 6).

'Exclucjles data for the United States (withheld to avoid disclosing company proprietary data), which in previous years

for appr tely 50% of the world total.

9Includes leucoxene.

mprises sulfur produced by the Frasch process plus sulfur mined in the elemental state from ores.
11Comprises sulfur recovered from coal gasification, metallurgical operations (except pyrite processing), natural gas,
petroleum, tar sands, spent oxides, and gypsum, whether recovered in the elemental state or as a sulfur compound.
12ppoduction of coke other than metallurgical by China and the U.S.S.R. is included with “Coke: Metallurgical.”

VALUE OF WORLD MINERAL PRODUCTION

The value of world crude mineral output
in 1984 was estimated at $518.9 billion
constant 1978 dollars. Details on the meth-
odology employed to prepare this estimate
are summarized in the 1980 edition of this
chapter, to which the reader is referred.

GEOGRAPHIC DISTRIBUTION OF WORLD
MINERAL OUTPUT VALUE

Available information is inadequate to
extrapolate to 1984 the 1978 data on geo-
graphic distribution of world crude mineral
output published in the November-Decem-
ber 1980 edition of Annales des Mines. A
summary of the 1978 distribution, together
with comparable figures for 1973 and 1950

and additional textual comments on region-
al distribution of these values, was included
in the 1980 edition of this chapter, and the
reader is referred to this publication as well
as to the original source for further detail.

COMMODITY DISTRIBUTION OF WORLD
MINERAL OUTPUT VALUE

As in the case of geographic distribution
of world crude mineral output value, the
inadequacy of data precludes any reliable
extrapolation of the various commodities’
shares of the totals shown in the preceding
edition of this chapter and in the source
publication, Annales des Mines. The reader
should refer to these publications for the
data for 1978 and prior years.

TRADE

For 1983, the aggregate value of total
world international trade in mineral com-
modities was estimated at $630,900 million
(current dollars), 8.7% below the 1982 level
and 20.7% below the record high set in
1980. Comparable data for 1984 were not
available for inclusion in this chapter, but

available partial information suggests that
the 1984 level probably declined from that
registered for 1983. The following tabula-
tion summarizes the development pattern
in mineral commodity trade for 1979-83,
inclusive, as well as the share of that trade
in total commodity trade:
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Estimated val moodit
timated value commodities’
Year of all mineral Cm::':’; 8 of all

commodities traded pre At commodities

(millions) percen traded
(percent)
1979 _ $581,200 +42.6 355
1980 _ - 795,900 +36.9 39.9
19817 762,500 -4.2 389
1982 _ 691,300 -9.3 37.5
1988 __ o ___ 630,900 -8.1 349
TRevised.

Table 2, which serves as a basis for the
estimates of total mineral trade that appear
in the foregoing tabulation, provides re-
ported data on the value in major mineral

trade by region (such as provided by tables
8-10 in the 1976 edition of this chapter) may
be obtained for more recent years directly
from the United Nations Monthly Bulletin

commodity groups and total commodity of Statistics for May 1985.
trade for 1979-83. Major mineral commodity :
CONSUMPTION

NONFUEL MINERAL COMMODITIES

Consumption of the great majority of
nonfuel mineral commodities for which
worldwide data are compiled increased in
1984, continuing and broadening the trend
of 1983 and in sharp contrast with the
almost universal drops noted for 1982. Of
the 14 nonfuel commodities covered in table
5, all but 2 showed higher consumption
levels in 1984 than in 1983, the exceptions
being cadmium (unchanged from that of
1983) and tin (down very marginally from
that of 1983). As demonstrated in the table,
however, there were some significant differ-
ences in the trends of change of nonferrous
metals consumption between the market
economy world and the centrally planned
economy world, and in part for this reason,
the style of presentation of this data adopt-
ed in the 1982 edition of this chapter has
been continued. This style has also been
followed because there are substantial dif-
ferences between production estimates for
the centrally planned economy countries
made by the U.S. Bureau of Mines and
those made by Metallgesellschaft AG, the
source for these consumption figures. Inas-
much as these production figures are used
to calculate the published apparent con-
sumption figures, a considerable difference
will result if the Bureau production figures

were to be substituted. For instance, if the
Bureau estimate of aluminum production
were substituted, centrally planned coun-
tries’ ‘consumption of aluminum in 1984
would be about 320,000 tons lower than that
reported in table 5. Similarly, 1984 copper
consumption for these countries would be
about 440,000 tons lower, lead consumption
would be 45,000 tons lower, nickel consump-
tion would be 20,000 tons higher, tin con-
sumption would be 19,000 tons higher, and
zinc consumption would be 105,000 tons
lower. There would be no significant differ-
ences for cadmium or magnesium.

MINERAL FUEL COMMODITIES

Table 5 also includes data on mineral fuel
consumption, with use of each fuel express-
ed in terms of standard coal equivalent to
make interfuel comparisons clear, as well as
to permit their summation to show total
energy use. The declining trend in con-
sumption of liquid fuels that has continued
since 1978 was at long last reversed, but the
1.5% increase registered for liquid fuels fell
far short of the 3.7%, 6.83%, and 7.2% in-
creases recorded for solid fuels, natural gas,
and hydro, geothermal, and nuclear power,
respectively, and significantly under the
3.5% growth shown for total energy materi-
als.
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INVESTMENT

Comprehensive world mineral industry
investment data do not exist, but available
figures generally indicate a small increase
in the rate of investment. Data published by
the U.S. Department of Commerce germane
to U.S. foreign investment in 1984, however,
showed an increase of 21% in capital out-
lays relative to those of 1983.

Available reports on steel industry invest-
ment by members of the Organization for
Economic Cooperation and Development
show a decrease of 12% in capital invest-
ment for 1983, the latest year for which
information is available, following increases
in the past 8 years. Slight increases in
investments by France, the Netherlands,
and Turkey were offset by decreases in
investments by the other 18 members with

investments dropping by 23% by the United
States.

Information relative to capital expendi-
tures and exploration expenditures for the
petroleum industry of market economies
during 1984 continued the downward trend
from the high of $149,200 million recorded
for 1981. In the United States, capital ex-
penditures in 1984 increased slightly rela-
tive to that of 1983 to $45,850 million, but
capital expenditures for exploration de--
creased by 4% during the same period to
$4,075 million. Data covering the 1980-84
period on capital expenditures in market
economy countries by the petroleum indus-
try are presented in table 7 of this chapter
for the first time in several years.

TRANSPORTATION

MARINE TRANSPORT

Bulk carriers, freighters, and tankers are
the three classes of vessels engaged in
transporting mineral commodities. It
should be noted that vessels in each of the
three categories are not devoted wholly to
mineral commodity transport. Bulk carriers
move agricultural products as well as crude
minerals and mineral fertilizers, while
freighters, because of their great variety,
can be devoted wholly to hauling mineral
products or wholly to moving nonmineral
goods, as well as carrying mixed mineral
and nonmineral cargoes. Tankers, although
largely engaged in moving crude oil and
refinery products, also transport liquid
chemicals, wine, molasses, and whale oil.

Although physical characteristics of
vessels—size, draft, age, crew requirements,
type of propulsion system, etc.—as well as
fuel costs have an undeniable influence on
shipping industry performance, problems of
and changes in the quantity and type of
material moved also significantly affect the
shipping sector of the world economy. Un-
fortunately, comprehensive data in this re-
gard are not available.

Bulk Carriers.—During 1984, the world’s
bulk carrier fleet increased relative to that
of 1983 by 176 vessels, compared with vessel
increases of 169 and 228 in 1983 and 1982,
respectively, a 3.3.% increase in the number

of vessels. Again in 1984, as in the past 4
years, there was a very small increase in
the deadweight tonnage of bulk carriers.
The following tabulation shows the distribu-
tion of the bulk carrier fleet of the world for
1984:

Deadweight

Number nage

Country of (ttl‘:gusand

vessels metric tons)
781 41,166

843 29,4
877 28,086
472 23,286
121 8,489
172 6,460
116 6,021
107 5,926
118 5,004
152 4,914
68 4,646
208 4,632
83 4,316
87 8,741
115 8,348
93 3,093
43 2,619
34 2,616
76 2,298
57 2,022
82 1,996
52 1,796
i 58 1,789
Australia__ ____ _______ 32 1,631
Germany, Federal Republic of 26 1,434
er e 692 24,940
Total __ ____ _______ 5,560 225,496
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Freighters.—The world’s freighter fleet
decreased in 1984 by 249 vessels, to the
fewest vessels since 1977. Compared with
that of 1983, however, both the average
gross and the average deadweight tonnages
increased slightly. The following tabulation
shows the distribution of the freighter fleet
of the world by country of registry for 1984:

Deadweight
Number
Country of ' (housand

vessels metric tons)
2,090 17,575
1,8 11,511
916 9,995
421 6,613

675 6,
616 6,189
Liberia . __ ___________ 412 5,025
Germany, Federal Republic of 335 3,341
Singapore ____________ 323 3,305
United Kingdom ________ 224 2,965
TUS - _____ 392 2,682
ia ___ __ __________ 203 2,593
Netherlands__ _ _ ________ 353 2,338
Denmark_ __ __________ 171 2,065
Korea, Republicof ___ ___ _ 254 1,886
Yugoslavia_ _ _ _ ________ 191 1,883
Fran 151 1,880
i 184 1,649
194 1,639
Other _ __ ____________ 4,105 33,117
Total ___ __________ 14,019 124,758

Tankers.—During 1984, the world’s tank-
er fleet decreased by 66 vessels,and average
gross and deadweight tonnages decreased
5.1% and 5.6%, respectively. The following
tabulation presents the distribution of the
tanker fleet of the world by country of
registry for 1984:

Deadweight
Number
Country of (:zznaged
vessels metric tons)
726 78,468
476 29,7
324 21,980
223 18,627
502 17,312
265 15,877
261 14,631
92 10,540
474 1,727
78 6,837
106 6,631
226 6,594
37 5,402
83 4,876
- 103 4,149
i 76 3,369
Saudi Arabia __________ 64 3,188
Netherlands_ __________ 65 3,181
Other_ __ ____________ 1,301 45,462
Total _____________ 5,482 304,589
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The overall size of the world’s tanker
fleet, measured in terms of deadweight
tonnage, reached an historic peak in 1977
and has generally declined since that year.
Lagging slightly behind this decline, there
has been a reversal in the trend toward
constant increase in the size of tankers. In
1979, vessels with a deadweight tonnage of
over 200,000 tons accounted for 57.7% of the
total deadweight tonnage of tankers; this
figure has declined in each. year since,
falling to 51.9% by 1984. Correspondingly,
there has been a consistent increase in the
shares of total deadweight tonnage account-
ed for by each of the three smallest size
classes of tankers shown in the following
tabulation, which is based upon data pub-
lished on page 18 in the British Petroleum
Co. PLC annual publication, BP Statistical
Review of the World Energy, June 1985:

Size grou Percent of total

(deadweight

metric tons) 1980 1981 1982 1983 1984
10,000-25,000_ _ _ _ _ 4.3 43 ™45 46 4.7
25,000-45,000_ _ _ _ _ 7.6 8.1 9.0 9.7 9.8
45,000-65,000_ _ _ _ _ 4.9 5.2 5.3 5.4 5.8
65,000-125,000 ____ 162 173 171 171 171
125,000-200,000 ___  10.2 9.7 99 102 107
200,000-320,000 ___  47.8 458 442 425 414
320,000 and over_ _ _ 9.0 96 100 105 105

TRevised.

This same source shows that there was a
significant growth in the deadweight ton-
nage of tankers scrapped between 1979 and
1984; this figure was 6 million deadweight
tons in 1979, increasing to 7.7 million tons
during 1980, 12 million tons during 1981,
21.6 million tons during 1982, and peaking
at 23.5 million tons during 1983, with a
decline to 17.6 million tons during 1984.
Beginning in 1980, well over one-half of the
tonnage of vessels scrapped was provided by
vessels exceeding 160,000 deadweight tons.
In 1984, of the 17.6 million tons total, 63%
of the tonnage scrapped was from 160,000-
ton-plus vessels. The deadweight tonnage of
tankers under construction and on order at
yearend 1984 totaled 11.3 million tons, of
which 4.9 million tons was in vessels of
10,000 to 65,000 tons, 4.4 million tons was in
vessels of 65,000 to 125,000 tons, and 2.0
million tons was in vessels larger than
125,000 tons.

OCEAN FREIGHT RATES

Data on 1984 ocean freight rates were not
available in time for inclusion in this chap-
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ter. The United Nations last published
ocean freight rate information in the De-
cember 1984 edition of the Monthly Bulletin
of Statistics. :

available sufficiently early for inclusion in
this chapter, but data on 1983 shipments
that have become available since the publi-
cation of the previous edition of this chapter-
showed a sharp decline in the level of ship-

PANAMA AN : e h
i ment of mineral commodities, as shown in
Data on 1984 mineral commodity ship- the following tabulation:
ments through the Panama Canal were not
Fiscal year!
1979 1980 1981 1982 1983
Number of transits:
Commercial ocean traffic_ . _ _ ___ _______ 12,935 13,507 13,884 14,009 11,707
Othertraffic - _ ___ _______________ 1,218 1,166 1,262 1,247
Total __ o __ 14,362 14,725 15,050 15,271 12,954
Cargo moved (thousand metric tons):
mmercial ocean traffic:
Mineral commodities __ ___________ 90,082 99,520 99,969 111,493 72,428
Other commodities_ _ _____________ 66,503 70,379 74,001 76,936 75,499
Subtotal . ___ _______________ 156,585 169,899 173,970 188,429 147,921
Other traffic _____________________ 370 403 308 291 364
Total __ o ____ 156,955 170,302 174,278 188,720 148,291

1Year ending Sept. 30 of that stated.

In fiscal year 1983, mineral commodities
accounted for only 49% of all commercial
traffic through the Panama Canal, a figure
far lower than the 59.1% recorded for 1982
and lower than the level for many prior
years. Table 10 distributes mineral com-
modity trade through the canal during
1981-83 by major group.

In terms of major mineral commodity
groups, fuels were dominant in each year,
but in 1983 they were only 63.7% of the
total, compared with 74% of the 1982 total
and 70.8% in 1981, a decline in the fuels’
share to a level lower than that of 1980.
Metallic' commodities ranked second, ac-
counting for 18.5% of total mineral com-
modity tonnage, with nonmetals ranking
third with only 17.8%. Steel semimanu-
factures were the dominant single metals

class; fertilizer materials were the over-
whelmingly dominant nonmetals class;
crude petroleum was the dominant single
fuel commodity. The decline in the level of
total mineral commodity trade was chiefly
the result of much lower levels of shipment
of crude oil and coal and coke; transits of
crude fell to 42% of the 1982 level, while
those of coal dropped to 51% of the level of
1982. .

For greater detail on mineral movements
through the Panama Canal, including direc-
tion of movements to and from the canal,
the reader is referred to the Panama Canal
Annual Report.

In contrast, the Suez Canal showed an
upturn in mineral commodity trade in 1983,
and this trend continued in 1984, as shown
in the following tabulation:

1981 1982 1983 1984
Number of transits:

Commercial ocean traffic - _ _ __ _________________ 20,395 21,398 21,026 20,147
Othertraffic - _ _ ________ 1,182 1,147 1,198 1,214
Total _ _ _ 21,577 22,545 22,224 21,361

Cargo moved (thousand metric tons):

mmercial ocean tr

Mineral commodities _ _ _ _ _ _ _ _ __ __ __________ 104,309 136,267 153,497 159,000
Other commodities — _ _ _ _ ___ _ ___ ___________ 92,119 95,126 103,208 104,728
Total _ e~ 196,428 231,393 256,705 263,728
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In 1984, mineral commodities accounted
for 60.3% of all commercial traffic through
the Suez Canal, and the 1984 level was 3.6%
above that of 1983.

Table 11, which distributes mineral com-
modity trade through the Suez Canal by
commodity and by direction, shows that the
fuels are also the single largest major group
of mineral commodities moved through the
canal, with the metals group ranking sec-
ond and the nonmetals group ranking third.
As in past years, iron ore was the most
significant component of the metallic com-
modity group, and fertilizer materials rank-
ed first among nonmetals, as was the case
for the Panama Canal. Greater detail on
Suez Canal mineral shipments can be found
in the Suez Canal Annual and Monthly
Reports.

OVERLAND TRANSPORT

Limitations of time have precluded com-
prehensive assessment of overland interna-
tional transport of mineral commodities,
whether by rail or by pipeline. Internation-
al rail shipments of mineral commodities on
a large scale are confined chiefly to those

movements from Canada and Mexico to the
United States and to transfers of mineral
commodities within European countries
south of the Baltic. Notable exceptions are
the shipment of large quantities of iron ore
from Sweden to Narvik, Norway, for load-
ing on ships there, and to the flow of a
variety of minerals from southern Africa
into the Republic of South Africa for export
through that nation’s ports.

Major international pipeline movements
of oil and natural gas, generally speaking,
are confined to the same areas as are rail
transport of minerals. Deliveries of oil from
the Persian Gulf fields to the Eastern Medi-
terranean have been impossible for several
years owing to the political and/or military
problems of that area, and similarly, the
deliveries of Iranian natural gas to the
U.S.S.R. have been stopped since 1980, and
there appears no likelihood of reestablish-
ment of this trade.

Information on rail and pipeline trans-
port of mineral commodities within individ-
ual countries is covered in the appropriate
country chapter.

PRICES

Comprehensive data on world prices for
crude minerals and for mineral products
around the world are not available, but
prices of major commodities for selected
markets are regularly published and serve
as indicators of general price trends. Tables
12, 13, and 14 summarize prices for selected
metals in the United States, the United
Kingdom, and Canada, respectively, for
1980-84, inclusive, with monthly data pro-
vided for 1984. Review of the data in these
tables reveals increases in lead and zinc
prices during 1984 in each of these markets
and a fair gain in the cadmium price on the
U.S. market (the only one for which cadmi-
um is reported). For other commodities
shown, results were less favorable. The
aluminum price advanced by 5 cents per
pound on the U.S. market but fell in the
United Kingdom; silver for 1984 averaged
slightly above the 1983 level in the United
States but registered drops in Canada and
the United Kingdom; copper prices declined
in all three markets; tin prices were lower
in both the United States and the United
Kingdom (Canada reports no tin price); the
cobalt price (reported only for the United
States) fell in December by $0.80, lowering
the annual average for that metal; and the

annual average London gold price was al-
most $64 per troy ounce lower for 1984 than
for 1983. Problems arising in the mineral
industry as a result of these generally lower
prices were compounded by continuing in-
flation, although certainly the inflation rate
was far below the double-digit levels of the
recent past.

Among the major nonmetals, the price of
sulfur advanced significantly during 1984.
Contract prices in the first half of 1984
ranged from $85 to $105 per ton, f.0.b.
loading port, depending on the marketing
country and the grade of the sulfur, com-
pared with a range of $105 to $125 for the
second half of the year. In contrast, the
prices for most fertilizer products, after
registering gains in the early and midyear
months of 1984, registered declines there-
after.

Comparison of reported crude oil prices,
mainly officially set state selling prices,
between yearend 1983 and yearend 1984,
shows that for Persian Gulf crudes, prices
were unaltered, ranging between $26.00 and
$29.56 per barrel, f.o.b. Similarly, Algerian
and Libyan prices, $30.50 and $30.15 per
barrel, respectively, were unchanged, as
were Venezuelan prices that ranged from
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$27.08 to $31.09 per barrel, Mexican prices
that ranged from $25.50 to $29.00 per bar-
rel, and the Indonesian price of $29.53 per
barrel. The Canadian wellhead price was
unaltered in terms of Canadian dollars at
$29.75, but this meant a decline in the U.S.
dollar price of Canadian crude from about
$24.14 per barrel to $22.97 because of the
variance in the official exchange rate. In
contrast to the fixed prices elsewhere, Ni-
gerian crude oil prices were reduced in
October from a range of $29.02 to $30.02 to a
range of $27.52 to $28.02. At the same time,
the British North Sea crude price was

lowered from $30.00 to $28.65, with the
Norwegian North Sea crude price dropping
from $30.25 to $28.95 in the month of No-
vember. It should also be noted with regard
to Persian Gulf crude oil prices, that al-
though the official sales prices did not
decline, there were drops in spot prices that
ranged from 5 cents per barrel to $1.40 per
barrel during 1984 for some selected types.
In the United States, the posted price per
barrel for sweet crude was listed as $30.35
at the end of 1983 and $28.00 at yearend;
corresponding figures for sour crude were
$29.00 and $27.50.

STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE OF MAJOR
MINERAL COMMODITIES

The final 24 tables of this chapter, tables
15-38, extend the statistical series on pro-
duction that was started in the 1963 edition
of the International Area Reports volume of
the Minerals Yearbook and was subsequent-
ly updated and expanded in the 1965 and
1976-83 editions. They are primarily a sup-
plement to other statistical data within this
chapter but also serve as a summary of
international production data for major
mineral commodities covered in greater
detail, on a commodity basis, in volume I of
the 1984 Minerals Yearbook and on a coun-
try basis in volume III.

In this edition, the data presented in
these tables, in most instances, correspond
with the data in the individual commodity
world production tables appearing in vol-
ume I and may differ somewhat from a total
that might be obtained by adding figures
presented for any single commodity in each
of the country chapters of volume III. This
apparent disparity results from problems of
scheduling compilation of tables in the nu-
merous commodity and country chapters in
the two volumes. In an effort to provide the
user with the most up-to-date information

possible, data received after completion of

worldwide commodity production tables

(volume I) have been included in many of

the individual country production tables

(volume III). Limitations of time, however,
have prevented the incorporation of these -
revisions in the abbreviated versions of the

world commodity tables included here.

Thus, a more precise figure for total world

production of any commodity could be ob-

tained by adding figures presented in the

individual country chapters. For summary

purposes, however, it is felt that tables 15-38

of this chapter are sufficiently correct with-

out the inclusion of these generally minor

revisions.

The series of data on world trade in major
mineral commodities that has appeared in
most previous editions of this chapter (ta-
bles 57-69 in the 1976 edition) could not be
included owing to scheduling problems.

1Senior foreign mineral specialist, Division of Interna-
tional Minerals.
2Chief, Branch of Geographic Data, Division of Interna-
tional Minerals.
3Table 1 contains 100 data lines, but 3 of these are totals
of others; these total lines are not included in the total of
?1’7 distinct commodities or forms of commodities counted
ere.
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Table 2.—Value of world export trade in major mineral commodity groups*
(Million U.S. dollars)

Commodity group 1979 1980 19817 1982° 1983
Metals:

All ores, concentrates,scrap _ _ _ _ ________ 23,559 29,401 26,438 22,272 22,868
Ironandsteel _ ___________________ 70,399 75,695 73,298 70,026 60,939
Nonferrousmetals_ . _ _ ______________ 37,129 52,437 38,807 34,294 38,679
Total _ __ o ____ 131,087 157,533 138,543 126,592 122,486
Nonmetals,crudeonly _ _ _______________ 9,598 11,678 11,412 9,906 8,974
Mineralfuels _ ___ ___________________ 333,031 479,545 471,518 426,918 382,685
Grandtotal ___________________ - 473,716 648,756 621,473 563,416 514,145
All commodities _ _ _ __________________ 1,636,398 1,994,190 1,958,432 1,843,560 1,807,262

TRevised.
1Data pr ted are for selected major dity groups of the Standard International Trade Classification Revised

(SITCR) and as such exclude some mineral commodities classified in that data array together with other (nonmineral)
commodities. SITCR categories included are as follows: All ores, concentrates, and scrap—SITC Div. 28; iron and steel—
SITC Div. 67; nonferrous metals—SITC Div. 68; nonmetals (crude only)—SITC Div. 27; and mineral fuels—SITC Div. 3.
Major items not included are the metals, metalloids, and metal oxides of SITC Group 513; mineral tar and other coal,
petroleum, and gas-derived crude chemicals of SITC Div. 52; manufactured fertilizers of SITC Div. 56; and nonmetallic
mineral manufactures of SITC Groups 661, 662, 663, and 667. Data include special category exports, ship stores and
bunkers, and other exports of minor importance, and exclude the intertrade of the centrally planned economy countries
of Asia and trade between the Federal Republic of Germany and the German Democratic Republic.

Source: United Nations. Monthly Bulletin of Statistics. V. 39, No. 5, May 1985, p. cxxiii.

Table 3.—Distribution of value of woﬂd export trade in major mineral

commodity groups’
(Percent)
Commodity group 1979 1980 19817 1982° 1983
Metals:
All ores, concentrates,scrap _ _ _ ______ ___ 5.0 4.5 43 4.0 4.4
Tronandsteel . ____ ____ ____________ 149 117 11.8 124 119
Nonferrousmetals__ ________________ 7.8 8.1 6.2 6.1 75
Total 21.7 243 22.3 22.5 23.8
Nonmetals, crude only 2.0 1.8 1.8 1.7 1.7
Mineral fuels _ _________________ 70.3 739 75.9 75.8 4.5
TRevised.
1For detailed definition of groups, see footnote 1, table 2.
Table 4.—Growth of value of world export trade in major mineral commodity groups!
(Percent change from that of previous year)
Commodity group 1979 1980 19817 19827 1983
Metals:
All ores, concentrates,scrap _ _ __ _____ ___ +42.6 +24.8 -10.1 -15.8 +2.7
Ironandsteel . _____________ —— +23.2 +1.5 -3.2 -4.5 -13.0
Nonferrousmetals__ __ _______ . +33.8 +41.2 -26.0 -11.6 +12.8
Allmetals _ ____________ —— +29.3 +20.2 -12.1 -8.6 -32
Nonmetals, crudeonly __________ . +23.1 +21.7 -2.3 -13.2 -9.4
Mineralfuels . __ ___ ____________ — +49.4 +44.0 -1.7 -9.5 -10.4
All major mineral commodity groups _ __ ___ +42.6 +36.9 -4.2 -9.3 -8.7
All commodities _ _ - _ _________________ +26.1 +21.9 -18 -5.9 -2.0
TRevised.

For detailed definition of groups, see footnote 1, table 2.
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Table 5.—World consumption of selected mineral commodities
(Thousand metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983 1984°
Ferrous metals: World:
Iron ore, gross weight® _million metric_tons_ _ 883 862 176 780 800
Iron and steel scrap, gross weight __ _ _do_ __ _ r342 328 318 284 295
Nonferrous metals:
Market economy countries:
Aluminum, refined_ _ _ _ __ _________ 11,991 11,196 10,803 11,988 12,656
Cadmium ____________________ 138 13 13 14 14
Copper, refined - _ . _____________ 7,088 ,236 6,755 6,780 7,549
Lead, refined _ _________________ 3,882 3,813 13,765 3,718 3,949
Magnesium, primary ___ _ _________ 204 179 166 177 194
Nickel _ _ _ __ _ ___ 528 T476 456 485 580
Tin, refined _ _ _ _ _ __ ____________ r180 172 T159 160 158
Zinc,slab_ _ _ _ _ _ _ _ o __ 4,407 74,274 4,159 4,521 4,653
Centrally planned economy countries:
Aluminum, refined_ - - — _ __ ________ 3,311 3,283 3,308 3,374 3,303
Cadmium __ __________________ 4 4 4 4 4
Copper, refined _ 2,274 2,213 2,262 2,268 2,240
Lead, refined 1,466 1,461 1,472 1,462 1,451
Magnesium, primary __ ___________ 80 81 83 88 94
Nickel® . _ _ _ o ____ 189 186 192 195 197
Tin, refined - 55 54 57 60 60
Zinc,slab_ _ _ _ _ _ _ _ 1,782 1,729 n,715 1,792 1,759
World total:
Aluminum, refined_ _ _ _ _ __________ 15,302 714,479 T14,111 15,305 15,959
Cadmium __ _ _ _ 17 7 n 18 18
Copper, refined _ _ . _ ___________ 9,362 79,509 9,017 9,048 9,789
Lead, refined _ ___ ______________ 5,348 5,274 5,237 5,250 5,400
Magnesium, primary __ . __________ 284 260 249 265 288
Nickel® _ _ __ o __ M1 7662 648 680 777
Tin, refined - _ _ _ 235 226 216 220 218
Zinc,slab_ _ _ _ _ _ _ 6,139 6,003 5,934 6,313 6,412
Nonmetals: World:
Fertilizers:
Nitrogenous®
million metric tons of contained N__ 57,433 60,551 60,498 61,073 66,941
Phosphatic® _ _ _ _ million metric tons of
contained P20s_ _ 31,171 31,572 30,844 30,981 33,013
Potassic® _ __ ________ million metric
tons of K20 equivalent_ _ 24,039 24,325 23,673 22,721 25472
Sulfur _ __ million metric tons of elemental
sulfur equivalent_ _ 55,943 54,668 51,453 53,713 €59,200
Mineral fuels: World:
Solid fuels_ _ million metric tons of standard
coal equivalent_ _ 2,631 2,650 72,685 2,753 2,856
Liquidfuels_ _ __ __ ___________ do____ 3,778 3,645 3,567 3,637 3,691
Naturalgas_ _ __ _ ____ . _____ do_ - __ 1,834 1,840 1,844 1,876 1,995
Hydro, geothermal, nuclear electricity
do____ 301 320 333 358 384
Total _ do____ 8,544 T 48,456 8,429 8,524 8,826

®Estimated.  PPreliminary. "Revised.

1Primary and secondary combined.

2Njickel content of refined nickel, ferronickel, and nickel oxide.
3Data are for years ending June 30 of that stated.

“Data do not add to total shown b of independent roundi

Sources: Based on data provided by the World Bureau of Metal Statistics (market economy countries, nonferrous
metals except magnesium); Metallsgesellschaﬂ: AG (centrally l;‘;I»lanned economy countries, nonferrous metals and all
magnesium consumption); British Sulphur Cor% ( tals); United Nati earbook of World Energy Statistics (all
mineral fuels for 1979); 1982 United Nations Energy Statistics Yearbook (all mineral fuels for 1980-82); and British
Petroleum Co., p. 1c (mineral fuels data for 1983). Data on iron ore and iron and steel scrap compiled from a variety of
sources by the U.S. Bureau of Mines.
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Table 6.—Annual investment expenditure in the steel industry for selected countries
(Million dollars unless otherwise specified)

Country or country
group 1979 1980 1981 1982 1983

___________________ 3,025 3,111 2,754 2,427 1,984
___________________________ 509 840 537 291 211
Australia _ _ _____________________ 122 220 355 217 64
Canada 319 487 698 483 165
Japan 2,916 2,865 3,610 3,720 3,720
NewZealand - __ __________________ 6 NA NA NA NA
Spain_ _ _ _ ______________________ 294 237 183 204 131
Turkey_ _ _ __ __ __ ________________ NA NA NA 58 103
United States_ _ __ ___ ______________ 3,367 3,400 3,365 74,203 3,235
Total ____________ ___________ 10,558 11,160 11,502 11,603 9,613

TRevised. NA Not available.

1Source reports that values for European Economic Community (EEC) countries are in terms of “million units of
account.” For this tabulation the units in the source have been converted to U.S. dollars using the following factors
supplied by the International Monetary Fund: U.S. dollars per European units of account (ECU) at the end of the 1979
period—1.4419; 1980—1.3096; 1981—1.0852; 1982—0.9677; and 1983—0.8274.

2European Free Trade Association (EFTA) figures exclude data for Switzerland.

Sources: Organization for E ic Cooperation and Development. The Iron and Steel Industry in 1980. Paris, 1982, p.
25; The Iron and Steel Industry in.1981. Paris, 1983, p. 32; The Iron and Steel Industry in 1982. Paris, 1984, p. 32; The Iron
and Steel Industry in 1983. Paris, 1985, p. 32.

Table 7.—Market ecohomy country petroleum industry capital and exploration
expenditures, by geographical area

" (Million dollars)
Area and type of expenditure 1980 1981 1982 1983 1984
United States: :
Capital __ _ _ __ o ______ 42,900 63,000 63,550 45,600 45,850
3,850 5,700 4,500 4,250 4,075
46,750 68,700 68,050 49,850 49,925
16,525 19,550 21,275 19,175 18,675
1,675 1,975 2,025 1,475 1,500
18,200 21,525 23,300 20,650 20,175
18,625 17,950 17,450 13,950 12,725
750 1,025 - 1,275 1,100 1,275
19,375 18,975 18,725 15,050 14,000
5,275 8,100 7,575 6,500 6,300
500 800 675 525 450
5,175 8,900 8,250 7,025 6,750
11,525 14,625 12,950 11,150 10,875
200 250 325 375 425
11,725 14,875 13,275 11,525 11,300
7,875 11,125 12,875 11,475 10,575
650 850 800 700 650
8,525 11,975 13,675 12,175 11,225
2,800 4,250 3,750 3,925 1,775
World:
Capital (including foreign flag tankers) ___ __ 105,525 138,600 139,425 111,775 106,775
Exploration_ _____________________ 7,625 10,600 9,600 8,425 8,375
Grandtotal ___________________ 113,150 149,200 149,025 120,200 115,150

Source: Chase Manhattan Bank, Energy Economics Div. 1984 Capital Investments of the World Petroleum Industry.
New York, Sept. 1985, Schedule 4.
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Table 8.—Salient statistics on U.S. foreign investment in mineral industry activities

(Million dollars)
1982 1983° 1984

Direct foreign investment:

Mining, smelting, refining_ _ __ _ ____ - 6,292 6,805 7,053

Petroleum __ ___ __________ - 56,642 60,330 63,319
Reinvested earnings of foreign affiliates:

Mining, smelting, refining_ _ _ - -207 -46 -85

Petroleum _______________ - 1,141 2,532 4,107
Equity and intercompany account flows:

Mining, smelting, refining_ _ _ _ __ __ _____________ w 537 -397

Petroleum _ _ _ _ _ r2,003 564 -3,254
Incg/rlnez 1 fi 163 245 217

ining, smelting, refining_ _ _ _ _ _ _ __ _ ________-____
Petroleum _ _u:g_ _—— l_n—g_ _ 10,059 9,548 - 10,065

TRevised. W Withheld to avoid disclosi y proprietary data.
Source: U.S. Department of Commerce. Survey of Current Business, v. 64, No. 8, Aug. 1984; and v. 65, No. 8, Aug. 1985.

Table 9.—World merchant fleet distribution, by type?

1980 1981 1982 1983 1984
Number of vessels:
Bulkcarriers_ - _ _ 4,798 4,987 5,215 5,384 5,560
Freighters®_ _ _ _ _ _ _ e 14,242 14,201 14,280 14,268 14,019
Tankers_ _ _ 5,359 5,517 5,583 75,548 5,482
Other® _ _ _ _ = 468 405 404 379 363
Total _ - 24,867 25,110 25482  '25,579 25,424
Gross tonnage:
Bulk carriers_ _ _ _ __________ thousand metric tons__ 106,927 111,820 119,341 124,000 129,274
Freighters®_ _ ____ _ ___ ______ do____ 90,674 92,142 93,323 94,222 94,549
Tankers_ _ _ _ e do____ 183,858 184,551 180,082 173,335 164,451
Other® _ _ _ _ do____ 4,252 3,867 3,898 3,768 3,705
Total _ _ _ e do_____ 385711 392,380 396,644 395325 391,979
Deadweight tonnage: )
Bulkcarriers_ _ _ ___ _____ ___ do____ 185311 194,368 208,153 T216,468 225,496
Freighters®_ _ _ _ _ _ _ _ _ ______ .- do____ 121,252 123,119 124,994 125,646 124,758
Tankers_ _ _ _ _ _ e do____ 346,329 346,439 336,142 322,617 304,589
Other® _ __ _ __ - do____ 2,017 1,827 1,805 1,673 1,579
Total _ _ __ __ e do____ 654,909 665,753 671,094 666,404 656,422

"Revised.

IMaritime Administration classification. Tankers include whaling tankers. Vessels shown here as “Other” include
.cog}bir:ea;ion passenger and cargo and combination passenger and refrigerated cargo. Data are as of Dec. 31 of year
indicated.

3Includes refrigerated freighters.

SExcludes refrigerated freighters.

Source: U.S. Department of Transportation, Maritime Administration. Merchant Fleets of the World. Annual issue for
1983 and unpublished data supplied by the same agency for 1984.
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Table 10.—Movement of mineral commodities through the Panama Canal

(Thousand metric tons)
1981 1982 1983
Atlantic  Pacific Atlantic  Pacific Atlantic  Pacific
to to Total to Total to to Total
Pacific  Atlantic Pacific  Atlantic Pacific  Atlantic
METALS
Ore and concentrate:
Bauxite and alumina_ 572 541 1,113 372 183 555 381 109 490
Chromite_ __ _____ 3 114 117 4 51 55 . 11 11
Copper _ ________ 49 607 656 29 742 771 1 421 422
Iron___________ 8 430 438 24 266 290 70 55 125
Lead___________ 19 112 131 36 151 187 18 126 144
Manganese_ _ __ ___ 256 103 359 187 69 256 135 89 224
Tin __ - - 50 50 —— 44 44 __ 31 31
Zinc___________ 64 403 467 38 564 602 58 476 534
Other and unspecified 148 1,998 2,146 64 2,133 2,197 99 1,666 1,765
Subtotal - _ ____ 1,119 4,358 5477 754 4,203 4,957 762 2,984 3,746
Ingots and semimanu-
actures: .
Aluminum _ __ ___ _ 297 62 359 317 . 65 382 403 58 461
Copper _ ________ 8 967 975 4 959 963 43 1,181 1,224
Iron and steel' 2 __ _ 3,603 5035 8,638 2,953 5366 8319 3,716 3,683 7,459
Lead __________ 4 63 67 18 98 116 14 131 145
Tin___________ 62 44 106 33 29 62 15 21 36
Zinc___________ 34 141 175 6 212 218 13 131 144
Other __________ 32 170 202 43 96 139 77 81 158
Subtotal _ _ _ __ _ 4,040 6,482 10,522 3,374 6,825 10,199 4,341 5286 9,627
Total ________ 5,159 10,840 15,999 4,128 11,028 15,156 5,103 8270 13,373
NONMETALS
Borax ____________ 4 546 550 2 433 435 12 387 399
Cement___________ 224 10 234 61 7 68 65 7 72
Clays, fire and china _ _ _ 365 11 376 452 9 461 386 28 414
Fertilizer materials _ _ _ 7,397 1,290 © 8,687 7,013 1,578 8,591 8,078 1,491 9,569
t 87 299 120 594 714 124 5 129
44 2,388 2,432 2 2,616 2,618 11 1,976 1,987
242 239 481 195 276 471 146 166 312

8,363 4,783 13,146 7,845 5,513 13,358 8,822 4,060 12,882

MINERAL FUELS
Carbonblack _______ 34 30 64 6 106 112 4 1 5
Coalandcoke _ _____ _ 18,827 1,707 20,534 21,590 1,301 22,891 10,098 1,591 11,689
Petroleum:
Crude__________ 5,237 31,760 36,997 4,481 40,762 45,243 4,620 14,350 18,970
Refined_________ 6,371 6,858 13,229 9,438 5,295 14,733 9,341 6,168 15,509
Subtotal - _ _ _ __ 11,608 38,618 50,226 13,919 46,057 59,976 13,961 20,518 34,479
Total ________ 30,469 40,355 70,824 35,515 47,464 82,979 24,063 22,110 46,173
Grand total __ _ _ 43,991 55,978 99,969 47,488 64,005 111,493 37,988 34,440 72,428

!Tinplate is included under “Tin” rather than under “Iron and steel” in source publication.
te"'I;lcludes a category identified simply as “Scrap” in source publication, which may include scrap other than iron and
steel scrap.
3Comprises asbestos, diatomite, soda and other sodium compounds, brick and tile, marble and other stone, slag,
clinkers, and dross.

Source: Panama Canal Commission Annual Report 1982 and 1983.
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Table 11.—Movement of mineral commodities through the Suez Canal

19

(Thousand metric tons)
1982 1983 1984
North-  South- North- South- North- South-
bound bound 1%l bound bound 1% bound bound Total
METALS
Aluminum ore (bauxite) _ _ _ _ _ __ _ 2,120 (O] 2,120 1,352 Q) 1,352 1,849 ) 1,849
Antimony ________________ 13 [¢) 13 118 ® 118 15 Q] 15
Chromium ore, concentrate, metal _ 160 @& 160 61 @ 61 95 Q) 95
Copper ore, concentrate, metal _ _ _ _ 131 (¢ 131 201 ™ 201 419 Q] 419
Iron and steel:
Ironore_ _______________ 6,262 (] 6,262 5,319 ™ 5,319 6,953 ) 6,953
Serap __ _______________ 2 NA 2 7 NA 1 9 NA 9
Pigiron________________ * 625 625 (3 1,087 1,087 (@] 925 925
Unwrought _ ____________ () 1,739 1,739 9] 3,404 3,404 () 2,170 2,170
Platesandsheets _ _ _ _ __ ____ ()] 972 972 ®* 1,359 1,359 Q] 1,170 1,170
Lead ore, conoentrate metal _____ 247 (@] 247 121 () 121 448 (] 448
ate, metal _ 630 ) 630 544 () 544 684 ) 684
Tin ore, concentrate, metal __ ____ 16 (6] 16 28 ) 28 30 Q) 30
'l‘ltanlum ore (ilmenite and rutile) _ 265 G 265 47 & 447 627 * 627
Tungsten® - _ _ __ _________. _ 13 A 13 12 ™ 12 3 ) 3
ch ore, concentrate, metal ___ __ 205 * 205 149 *) 149 322 * 322
Other and unspecified:
Ores_ _________________ 1,321 1,068 2,389 792 788 1,580 771 827 1,598
Metals - _ _ __ ___________ 2,804 2,723 5,621 1,922 4,563 6,485 2,063 4,275 6,338
NONMETALS
Cement_ ______ ___________ __ 12,107 12,107 38 13,180 13,218 2 11,182 11,184
Fertilizer materials:
Nitrogenous:
Urea_______________ * 3,149 3,149 * 3,093 3,093 * 4,744 4,744
Ammonium nitrate _ _ _ __ _ *) 324 324 *) 305 305 - * 252 252
Ammonium sulfate _ _ ___ _ *) 305 305 * 359 359 * 305 305
Phosphatic_ _ . _ __________ * 2,894 2,894 *) 2,812 2,812 * 3,433 3,433
Potassic _______________ *) 1,492 1,492 *) 1,447 1,447 * 1,594 1,594
Other and unspecified - _ _ _ _ __ 1,911 3,411 5,322 2,223 3,531 5,754 2,542 4,058 ,600
Total - ________ 1,911 11,575 13,486 2,223 11,547 13,770 2,542 514,366 16,908
Salt __ ________ - 2 43 45 _ 29 29 30 30
Mineralsandrocks_ _ _ ________ 663 462 1,125 588 1,002 1,590 815 857 1,672
MINERAL FUELS -
Coalandcoke _ __ _ __________ 3,996 446 4,442 4,251 399 4,650 7,315 307 7,622
Petroleum:
Crude_ _ _ _____ _________ 49,074 6,353 55,427 63,753 2,831 66,584 64,248 2,022 66,270
Refinery products:
Gasoline ____________ 249 1,020 1,269 184 1,156 1,340 351 841 1,192
Naphtha R ®) © © &) Y ©) 2,654 © 2,654
Kerosine _ ___________ 275 2,443 2,718 218 3,313 3,591 111 2,914 3,025
Dlstlllate fueloil _______ 1,003 7,373 8,376 1,784 ,323 7,107 3,181 3,031 6,212
Residual fueloil - _ ______ 5,020 1,051 6,071 1915 1,874 9,849 11,425 582 12,007
Lubricatingoil - _ _ ______ © 161 161 ) 216 216 ®) 233 233
Asphalt _____________ © 94 94 ©) 2 2 NA NA NA
Petroleum residues _ __ _ _ _ 41 ® 41 17 © 17 12 ) 12
Other and unspecified _ _ __ 1,518 2,071 9,589 7,249 2,513 9,762 4,658 1,666 6,324
Total mineral commodi-
____________ 83,941 52,326 136,267 99,413 554,084 5153,497 111,602 47,398 159,000
All goods __________ 124 805 106,588 231, '393 141, 1002 115, 703 256 705 154,237 109,491 263,728

TRevised. NA Not available.

Included under “Other and unspecified: Ores.”

2Included under “Other and unspecified: Metals.”

included,

4“Included under “Fertilizer materials: Other and unspecified.”

5Total as reported in source publication. Suez Canal Authonty Annual Report 1984.

®Included under ‘Petroleum: Other and unspecified.”

dporwd simply as “Tungsten,” but believed to consist mainly of tungsten concentrates, with a small amount of metal
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Table 13.—Nonferrous metal prices in the United Kingdom*
(Average U.S. cents per pound unless otherwise specified)

21

Year and month Aluminum? Copper® Gold* Lead® Silver® Tin? Zinc®
1980 _______ - 80.753 99.297 612.562 41.213 20.872 1 34.482
1981 ________ 517.274 79.488 459.715 33.296 10.524 38.932
1982 _ _______ 66 67.192 375.792 24.656 7.920 5.810 33.734

________ 65.342 72.153 424.180 19.273 11.454 5.91 34.727
1984:
January __ _ _ 70.218 62.402 370.888 18.013 8.200 5.544 43.411
February _ _ _ 67.764 64.855 385.921 18.331 9.110 5.610 45.
_____ 66.002 .094 394.264 20.823 9.650 5.637 47.162
April______ 62.068 69.517 381.364 21.831 9.250 5.666 45.519
Y e 58.484 64.449 371.402 20.535 8.950 5.723 45.375
June _ _____ 57.799 61.932 377.665 21.947 8.770 5.7156 42.673
July ______ 52.729 60.365 347.468 . 7.450 5.655 38.698
August____ _ 51.519 60.669 3417.680 21.182 7.600 5.583 807
September _ _ 45.802 58.675 341.093 18.199 7.240 5.487 39.313
October ___ _ 46.625 57.743 340.174 18.673 7.290 5.345 38.092
November_ _ _ 52.247 61.011 341.177 19.964 7.500 5.457 38.667
December _ _ _ 49.676 59.922 320.159 18.828 6.670 5.334 38.874
Average _ 56.526 62.562 360.438 20.117 8.140 5.566 40.459
1London Metal Exchange.

2Unalloyed ingot, 99.5%.

3Electrolytic wirebars, monthly average settlement price.

4U.S. dollars per troy ounce, final price.

SRefined lead, monthly average cash price.

8U.S. dollars per troy ounce, 0.999 fine, spot price.

7U.8S. dollars per pound, Straits tin.

8Monthly average cash price: 1980-Aug. 1984 inclusive, slab; Sept. 1984-Dec. 1984, high grade.

Source: American Bureau of Metal Statistics Inc.

Table 14.—Nonferrous metal prices in Canada
(Average U.S. cents per pound unless otherwise specified)
Year and month Copper! Lead? Silver® Zinc*
100.596 42.174 20.637 37.453
83.973 37.183 10.528 44.778
72.395 26.279 7.951 39.437
75.936 21.929 11.458 42.329
64.311 25.099 8.187 50.465
58 24.038 7.313 .881
69.917 .648 9.657 52.016
70.393 25.789 9.223 2.360
65.339 25.494 8.965 51.762
62.938 217.498 8.745 51.161
31.098 7.371 49.479
61.286 28.420 7.616 48.524
59.298 24.864 7.267 46.616
58.331 23.884 . 44.924
61.669 25.320 7.480 44.996
60.156 23.504 6.708 44.883
63.365 25.805 7.988 49.006

1For 1980-82, Canadian d tic prod delivered price for cathode; 1983-84, Hudson Bay Mining and Smelting Co.

Ltd. delivered price for cathode.
2producers’ price, carload quantities, pig lead, Cominco Ltd.
3U.S. dollars per troy ounce.
4Producers’ price, carload quantities, regular high grade, Cominco Ltd.

Source: American Bureau of Metal Statistics Inc.
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Table 15.—Leading world producers of bauxite!
(Thousand metric tons, gross weight)

Country 1980 1981 1982 1983° 1984
Australm _________________________ 27,179 25,441 23,625 24,540 29,300
11,862 11,112 11,827 12,421 213,160
12,054 11,682 8,361 7,683 28,734
6,180 6,180 6,180 6,185 6,185
5,538 5, 770 6,289 7,199 5,239
4,646 4,100 3,059 2,886 23,454
3,138 8,249 3,668 3,500 3,347
2,950 2,914 2,627 2,917 22,994
3,286 3,216 2,853 2,455 2,800
1,785 1,923 1,854 1, 1,994
1,500 1,500 1,500 1,600 1,600
1,844 1,681 1,783 1,791 21,556
1,921 1,827 1,662 1,716 1,528
Total . _ _ __ ___ _________________ 83,883 80,595 75,288 76,816 81,891
Other . ____ 6,917 6,411 4,436 3,630 4,359
Grandtotal _ _ _ __ _________________ 90,800 87,006 79,724 80,446 86,250
®Estimated.  PPreliminary. Revised.
1Table includes data available as of July 2, 1985.
2Reported figure.
3Includes bauxite equivalent of nepheline syenit; ates and alunite ore (produced in the U.S.S.R. only).

Table 16.—Leading world producers of aluminum!

(Thousand metric tons)
Country 1980 1981 1982 1983° 1984¢

4,654 4,489 3,274 3,353 24,099
1,760 1,800 1,875 2,000 2,100

1,068 1,116 1,065 1,091 5
653 633 637 715 2761
303 379 381 478 758
731 729 723 743 750
261 256 299 401 2412
386 397 367 358 2381
360 360 380 380 380
432 436 390 361 2342
328 314 274 €332 310
Yugoslavia __ __ ____________________ 161 173 246 284 2302
United Kingdom _ _ _ _ _________________ 374 339 241 256 3287
Japan ___________________________ 1,091 711 351 252 286
India  __ ______ L ___ 185 213 217 204 270
Netherlands _ ______________________ 259 262 251 235 248
Romania ___ ______________________ 241 251 208 223 244
NewZealand _ _ _ ____________________ 155 154 167 220 2243
Total . _ _ _ _ 13,402 13,072 11,346 11,886 13,373
Other _____ __ o ____ 1,981 2,011 2,109 2,059 2,148
Grandtotal ______________________ 15,383 15,083 13,455 13,945 15,521

eRati 3 PPreli

i TRevised.
1Table includes dam avaxlable through May 28, 1985.
2Reported figure.
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Table 17.—Leading world producers of chromite*
(Thousand metric tons, gross weight)
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Country 1980 1981 1982 1983P 1984¢
South Afnca, Republicof_ _ ______________ 3,414 (2870 2,164 2,232 23,006
72,900 }900 r2,940 2,940 3,000
760 870 870 900 870
213 423 407 512 2608
553 536 432 432 450
319 335 339 422 440
313 237 276 276 280
Philippines 496 439 322 267 270
Finland ___ _____ __________________ 362 412 345 246 254
Total - _ _ _ - 9 390 l'91;022 8,095 8,227 9,178
Other ___ o _____ 512 253 245 289 322
Grandtotal _ _ __ _ __ ___ ____________ 9,902 9,275 8,340 8,516 9,500
®Estimated.  PPreliminary. "Revised.
1Table includes data avmlable through July 2, 1985.
2Reported figure.
Table 18.—Leading world producers of mine copper?
(Thousand metric tons, Cu content of ore)
Country . 1980 1981 1982 1983° 1984¢
Chile? 1,068 1,081 1,242 1,257 31,290
United States? 1,181 1,538 - 1,147 1,038 31,091
2 716 691 612 653 712
USSRE?2 590 570 7560 570 590
Zambia 596 588 568 574 3541
Zaire _ _ _ _ _ _ _ _ _ _ e 540 555 519 535 540
Peru? 367 342 357 322 364
Poland 346 r315 338 349 360
Australia _ . _______________________ 244 231 245 262 236
Philippines __ ____ __________________ 305 302 292 213 3226
South Africa, Republicof - _ __ _ ___________ 201 209 189 205 198
Mexico_ . _ o __ 184 233 229 196 180
China®_ _ _ _ _ _ o __ r165 170 1175 1175 180
Papua New Guinea _ __ ________________ 147 165 170 202 3164
Total - _ _ _ _ 76,650 6,990 6,643 6,611 6,672
Other __ __ o ____ 754 824 940 1,014 1,166
Grandtotal _ __ __ _________________ 7,404 7,814 7,583 7,625 7,838

®Estimated. PPreliminary. "Revised.

1Table includes data available through June 25, 1985.
2Recoverable.

3Reported figure.
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Table 19.—Leading world producers of gold*

(Thousand troy ounces)
Country 1980 1981 1982 1983° 1984

South Afnca, Republicof__ _ _____________ 21,669 21,121 21,355 21,847 221,905
USSR® ___ . 8,300 8,425 8,550 8,600 8,650
Canada __________________________ 1,627 1,673 2,081 2,363 2,614
United States_ __ ____________________ 970 1,379 1,466 1,956 22,059
China®_____________ o ______ 225 1,700 1,800 1,850 1,900
Brazil®_________________ 1,300 1,200 1,500 1,750 1,750
Australia _______________ 591 867 984 1,200
Papua New Guinea _________ 452 540 564 582 835
Philippines _ _____________ 644 753 834 812 2773
Colombia _______________ 510 529 473 439 735
Chile_ ______________.___ 220 400 544 571 560
Zimbabwe_ __ ______________________ 368 371 426 453 470

Total - _ o _____ - 36,833 38,682 40,460 42,207 43,451
Other __ __ __ _ _ _ __ . __ 2,346 72,575 2,623 2,675 2,584

Grandtotal _ _ _ . __ ________________ 39,179 41,257 - 43,083 44,882 46,035

®Estimated.  PPreliminary. "Revised.
1Table includes data available through June 4, 1985.
2Reported figure.

Table 20.—Leading world producers of iron ore, iron ore concentrates,
and iron ore agglomerates!

(Thousand metric tons, gross weight)

Country 1980 1981 1982 1983 1984

USSR o ___ 244,713 242,417 244,411 245,200 247,000
Brazil ___________________________ 114,732 99,499 93,899 89,200 90,000
Australia _________________________ 95,534 84,661 87,694 71,625 90,000
China®___________________________ 68,000 66,000 69,000 71,000 75,000
United States 70,730 74,348 36,002 38,165 250,459
India _____________ 41,936 41,351 40,902 38,800 241,026
48,754 51,985 85,592 30,326 37,785

South Africa, Republic of - 26,312 28,319 X 16,605 224,496
Sweden 27,184 23,225 16,143 13,212 217,556
Liberia___ _ _______________________ 18,187 19,704 18,165 14,937 215,100
France___________________________ 28,981 21,598 19,391 15,966 215,030
Venezuela_________________________ 16,102 15,531 11,200 9,715 12,723
Mauritania ________________________ 8,936 8,704 8,255 7,385 29521
Mexico___________________________ 7,631 8,020 8,155 8,040 8,555
Korea,North® ______________________ 8,000 8,000 8,000 8,000 8,000
Spain____________________________ 9,227 8,565 8,270 7,449 27,260
Chile_ ____________ 8,270 7,743 5,805 5,174 25,587
Yugoslavia ________________________ 4,478 4,794 5,106 5,018 25,321
Total . _________________________ 847,707 814,464 740,544 695,817 760,425
Other ___________________________ 43,422 42,145 39,148 39,541 39,242
Grandtotal - _____________________ 891,129 856,609 779,692 785,358 799,667

®Estimated.  PPreliminary. "Revised.
1Table includes data available through July 2, 1985.
2Reported figure.
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Table 21.—Leading world producers of crude steel!

(Thousand metric tons)

1980 1981 1982 1983° 1984¢
147,941 148,445 147,165 152,514 154,000
111,395 101,676 99,548 97,179 2105,586
101,455 109,613 67,655 76,762 283,940
37,120 35,600 37,160 39,950 43,370
43,838 41,610 35,830 35,729 239,389
26,501 24,777 23,981 21,674 224,026
23,176 21,258 18,416 17,623 218,996
15,339 13,230 12,990 14,659 218,385
19,485 15,719 14,795 16,236 16,500
11,278 15,576 13,704 14,986 215,121
15,225 15,270 14,992 15,024 214,831
15,887 14,811 11,762 12,828 214,715
12,586 12,912 13,160 12,731 213,484
8,558 10,754 11,753 11,915 213,033
13,175 13,025 13,055 12,593 13,000
12,425 12,379 9,916 10,157 211,292
T €9.423 €10,380 10,715 10,305 10,084
9,068 9,004 8,271 7,004 27,827
7,156 17,663 7,056 6,978 27,543
7,308 7,467 7,169 7,219 1,500
648,339 641,169 579,143 594,066 632,622
68,173 66,083 64,911 68,521 73,730
16,512 . '707,252 644,054 662,587 706,352

®Estimated.  PPreliminary. Revised.
1Steel ingots and castings. Table includes data available through June 18, 1985.

2Reported figure.
Table 22.—Leading world producers of mine lead*
(Thousand metric tons, Pb content of ore)
Country 1980 1981 1982 1983° 1984°

Australia ____ . ____________________ 398 388 455 481 446 .
USSR® ____ _ __ o ____ 420 425 430 435 440
United States® _ _ _ _ _ __ _______________ 573 T459 530 466 333
Canada __ ___ _____________________ 297 332 341 252 3259
Peru _ e 189 193 176 205 196
Mexico® _ __ __ 147 149 170 184 195
China® _ _ _ ___ o __ 160 160 160 160 160
Moroceo — — ©115 116 104 98 3101
Yugoslavia _ . ___ __________________ 122 119 €115 rejl4 100

Total - __ __ 2,421 72,341 2,481 2,395 2,230
Other ____ _ _ ______ __ 1,049 1,029 961 971 960

Grandtotal _ __ ____ _______________ 3,470 3,370 3,442 3,366 3,190

®Estimated.  PPreliminary. "Revised.

1Table includes data available through June 18, 1985.
2Recoverable.

3Reported figure.
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Table 23.—Leading world producers of manganese ore!
(Thousand metric tons, gross weight)

Country 1980 1981 1982 1983P 1984¢
9,750 9,150 9,821 9,876 10,100
5,695 5,040 5,217 2,886 23,049
2,281 2,042 2,341 2,092 2,200
2,147 1,488 1,612 1,867 22,119
1,999 1,411 1,123 1,353 1,700
1,600 1,600 1,600 1,600 1,600
1,692 1,526 1,448 1,320 1,300
447 578 509 350 518
250 223 160 173 120
80 87 78 i 62
83 71 83 59 60
131 110 97 4 57
Total . _ __ _ 26,155 23,326 23,989 21,727 22,885
Other __ __ _ _ _ __ __________________ 233 166 137 130 138
Grandtotal _ _ _ ___________________ 26,388 23,492 24,126 21,857 23,023
®Estimated.  PPreli TRevised.
1Table includes d.ata avaxlable through June 4, 1985.
2Reported figure.

Table 24.—Leading world producers of mine nickel!

(Thousand metric tons)
Country 1980 1981 1982 1983° 1984¢
USSR® __ __ o ______ 154 158 165 170 175
Canada ____ ______________________ 185 160 89 122 174
Australia . __ _____ _________________ T4 T4 88 7 75
Indonesia — . ____ __ ________________ . 53 49 46 49 62
New Caledonia _ _ _ ___________________ 87 8 60 40 41
Cuba® ____ __ __ ___________________ 37 39 36 38 32
South Africa, Republicof_ . _ _ ____________ 26 26 €22 T €20 25
Dominican Republic_ _ _ _ _______________ 16 19 6 21 224
Total . __ _ __ 632 603 512 537 608
Other ____ _____ __________________ T147 27 100 120 137
Grandtotal _ ___ __________________ 179 7130 612 657 145

®Estimated.  PPreliminary. Revised.
Table includes data available through May 7, 1985.

2Reported figure.
Table 25.—Leading world producers of mine tin*
(Metric tons, Sn content of ore)
Country 1980 1981 1982 1988° 1984¢
Malaysia _________________________ 61,404 59,938 52,342 41,367 241,307
USSR® __ ___ o ______ 734,000 34,000 735,000 735,000 36,000
Thailand _____ ____________________ 33,685 31,474 26,109 19,943 221,920
Indonesia — _ . ______________________ 32,527 35,392 33,806 26,553 21,530
Bolivia___________________________ 27,291 29,830 26,773 25,278 221,100
Brazil ___________________________ 6,377 8,253 9,293 13,418 216,021
China®___ __ ______________________ 14,600 15,000 15,000 15,000 15,000
Australia _________________________ 11,588 12,267 12,126 9,275 9,300
United Kingdom _ _ __ _ ________________ 2,982 3,869 4,208 4,025 4,600
Zaire_ ___________________________ 3,159 3,321 3,144 T €3,000 3,000
Peru ____________________________ 1,077 1,519 1,672 2,368 2,990
South Africa, Republicof _ _ _ __ ___________ 2,913 2,811 3,035 2,668 2,200
L 231,603 237,674 222,508 197,895 194,968
Other _________ ___ ___ ____________ 13,123 714,265 13,544 12,758 12,874
Grandtotal _ _____________________ 244,726 251,939 236,052 210,653 207,842

’Estxmated PPreliminary. "Revised.
Table includes data available through June 11, 1985.
2Reported figure.



MINERALS IN THE WORLD ECONOMY

Table 26.—Leading world producers of mine zinc!
(Thousand metric tons, Zn content of ore)

27

Country 1980 1981 1982 1983° 1984¢
Canada __________________________ 1,059 1,096 1,036 988 21,213
USSR® ______ o ____ 785 790 800 805 810
Australia _________________________ 495 518 665 703 634
Peru - _ _ __ ___ __ o ____ 4 499 507 576 558
Mexico_ — . _____ 236 207 242 266 289
UnitedStates_ ______________________ 348 r343 326 297 2278
dJapan _ _ ________ . ________________ 238 242 251 256 253
Spain_ _ _ _ _____ ___________________ 183 182 167 168 226
Sweden __________________________ 167 181 185 203 2206
Ireland_ _ _______ __ ___ _____________ 229 120 167 186 206
China®_ _ __ _______________________ 160 160 160 160 160
Poland_ _ __ ________ _______________ 188 r146 145 149 153
Korea, North® ___ _ __ ________________ 140 140 140 140 140
i 79 87 92 110 2106
121 111 106 114 292
95 89 84 87 87
67 1 71 73 T2
86 80 80 73 k4!
Total _ _ _ _ __ . _____________ 5,164 5,062 5,224 5,354 5,554
Other _ _ __ __ __ _ ____ _ ___________ 790 783 830 806 865
Grandtotal - _____________________ T5,954 5,845 6,054 6,160 6,419
®Estimated. PPreliminary. "Revised.
1Table includes data available through July 9, 1985.
ported figure.
Table 27.—Leading world producers of hydraulic cement?
(Thousand metric tons)
Country 1980 1981 1982 1983P 1984¢
USSR _____ __ 125,049 127,169 123,681 128,156 130,000
China ___________________________ 79,860 84,000 94,072 108,250 121,080
___________________________ 87,958 784,827 80,688 80,891 278,851
Umted States (including Puerto Rico) 69,589 66,163 58,369 64,725 271,395
Italy - _______ - 41,772 41,553 39,728 39,217 ,000
Germany, Federal Republic of_ _ _ 734,186 31,498 30,078 30,466 231,500
Spain (including Canary Islands) _ _ _ ____ ____ 28,010 28,571 ,569 30,637 230,000
ndia_ __ ____ _ _ ___________________ 17,700 20,760 22,498 25,356 229,030
Brazil __ _______ __________________ - 21,193 26,051 25,644 20,870 25,000
France_ _ ____ _____________________ 29,104 ,229 26,150 24,352 24,000
Korea, Republicof - _ _ __ _______________ 15,612 15,617 17,887 21,282 20,413
Mexico_ _ _ . ___ 16,243 17,978 19,298 17,068 18,000
Poland __ ____ __ ___________________ 18,443 14,226 16,100 16,200 16,700
Turkey_ . __ ___ o ____ l‘12 875 15,043 15,778 13,596 15,738
Taiwan _ . ________________________ 14,062 14,342 13,432 14,810 214,234
Romania_ _________________________ 15,611 14,746 14,995 13,968 214,016
United Kingdom _ _ _ __ _ _______________ 14,805 12,729 12,962 12,430 12,700
German Democratic Republic - __ _ _________ 12,440 12,204 11,721 11,782 11,800
Czechoslovakia_ _ __ __________________ 710,546 10,646 10,325 10,498 10,530
Iran®___ _ __ _ _______________ 8,000 8,000 9, 10,000 10,500
Total - _ _ __ ___ _________________ 679,058 674,352 672,475 694,554 725,487
Other __ __________ _______________ 204,048 212,132 209,761 220,268 234,969
Grandtotal _ ___ __________________ 883,106 886,484 882,236 914,822 960,456

®Estimated.  PPreliminary. Revised.
1Table includes data available through Ji u]y 2, 1985.
2Reported figure.
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Table 28.—Leading world producers of diamond*

(Thousand carats)
Country - 1980 1981 1982 1983° 1984¢
Zaire_ _ __ _ _ . _____ L, 10,235 9,000 €9,000 11,982 218,459
Botswana _ _ _ _._____________________ 5,101 4,961 1,769 10,731 12,914
USSR® __ . ____________________ 10,850 10,600 10,600 10,700 10,700
South Africa, Republicof__ ___________ = 8,520 9,526 9,154 10,311 10,143
Australia - _ __________________._____ 48 205 557 X 5,690
Angola_ _ _ __ ______________________ 1,480 1,400 1,225 1,034 ,000
China®_ _ _ _ ol ___ 7900 950 1,000 1,000 1,000
Namibia_ . ___________________.____ 1,560 1,248 1,014 963 930
Total - _ - _ _ o 38,694 37,890 40,319 52,876 60,836
Other - — 4,283 3717 3,048 2,943 2,994
Grandtotal __ ____________________ 42,977 741,607 43,367 55,819 63,830
CRati: +ad D?l § . ?Re lsed
1Gem and industrial grades undifferentiated. Table includes data availabk through May 28, 1985.
2Reported figure
Table 29.—Leading world producers of nitrogen in ammonia!
(Thousand metric tons, N content)
1980 1981 1982 1983° 1984°
__________________________ 12,600 12,900 14,000 14,500 €15,000
___________________________ 9,990 12,193 12,711 ¥ 13,800 18,970
_______________________ 14,736 14,272 11,820 10,248 12,074
___________________________ 2,221 3,193 3,469 3,525 3,715
ada __ __ __ ____________________ 2,096 2,176 2,062 2,374 2,872
A ____ S 2,248 2,381 2,687 2,600 €2,650
____________________ 2,085 2,270 2,000 1,900 2,350
_______________________ 1,874 1,814 1,655 1,747 2,318
Germany, Federal Republicof _ _ _ __________ 2,044 1,962 1,570 1,703 1,964
United mgdom _____________________ 1,633 1,780 1,716 1,720 1,836
Mexico 1,548 1,795 2,029 1,936 1,773
2,110 1,833 1,652 1,545 1,687
920 1,028 1,149 1,660
1,478 1,389 1,423 1,425 1,542
; 1,207 1,046 1,060 1,490
1,182 1,205 1,170 1,211 ©1,200
60,180 63,290 61,938 62,443 68,101
13,455 713,339 13,279 14,941 16,174
13,635 16,629 75,217 71,384 84,275

®Estimated. PPreliminary. "Revised.
1Table includes data available through May 14, 1985.
2Data given are for years beginning Apr. 1 of that stated.
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Table 30.—Leading world producers of phosphate rock!

(Thousand metric tons, gross weight)

29

Country 1980 1981 1982 1983° 1984¢
54,415 53,624 37,414 42,573 249,197
730,300 730,700 731,300 731,600 31,900
18,824 18,562 17,754 20,106 221,245
10,726 11,500 11,720 12,500 11,800
3,911 4,244 4,390 4,749 26,263
4,582 4,596 4,196 5,924 25,346
2,612 3,238 2,132 3,208 3,855
2,307 1,919 2,148 2,969 23,312
2,933 2,215 2,800 2,081 2,696
3,185 2,718 3,173 2,142 22,585
Total . _ _ _ . 133,795 133,316 117,627 128,452 138,199
Other . 10,398 9,771 9,708 10,813 12,372
Grandtotal __ __ __________________ 144,193 148,087 127,335 139,265 150,571

®Estimated. PPreliminary. Revised
'Includes only phosphate rock; Thomas slag and guano are

’Remdﬁ

’lncludes output from Western Sahara.

Table 31.—Leading world producers of marketable potash!

(Thousand metric tons, K,O equivalent)

luded. Table includes data available through Apr. 19,

1984¢

Country 1980 1981 1982 1983P

8,064 8,449 8,079 9,294 9,500

1,532 6,549 5,309 6,938 27,685

3,422 3,460 3,434 3,431 3,450

2,737 2,591 2,056 2,419 2,280

United States 2,239 2,156 1,784 1,429 21,564
France __ _______________ 1,894 1,831 1,704 1,536 1,500
Israel ___ _ __ _____________________ 797 839 1,004 1,000 1,100
Total - _ 26,685 725,875 23,370 26,047 21,079
Other ______ _________ 1,172 1,204 1,295 1,379 1,559
Grandtotal - _ ____ ________________ 27,857 21,079 24,665 217,426 28,638

®Estimated.  PPreliminary

TRevised.
1Table includes data ava:lable through Apr. 23, 1985.

2Reported figure.
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Table 32.—Leading world producers of salt*

(Thousand metric tons)
Country 1980 1981 1982 1983° 1984¢

United States (including Puerto Rico) _ __ _ ____ 36,630 35,308 34,392 31,393 234,803

i .S.R. 14,600 15,200 15,800 16,200 X
17,280 18,320 16,384 T €16,100 16,000
11,396 12,541 10,978 10,402 11,200
7,029 7,240 7,940 8,602 210,294
8,008 8,932 7,042 7,013 7,500
7,103 6,636 6,703 6,951 7,130

7,154 6,720 7,637 6,311 6,
6,575 7,953 5,561 , 6,000
5,665 6,716 4,811 T €5,000 5,000
5,056 5,033 4,756 4,596 4,500
5,297 4,574 4,605 4,554 4,255
3,838 3,605 3,724 34,187 4,250
3,464 3,578 3,191 3,124 3,650

4,533 4,271 3,856 T €3,630 3,
3,128 3,112 regl1s T 3,126 3,105
, 3,693 3,289 ,1 ,100
1,179 1,396 1,314 €1,400 1,400
1,112 1,002 966 1,200 1, 200
152,556 155,825 146,064 142,650 149,987
16,322 15,813 17,159 16,618 17,154

168,878 171,638 163,223 159,268 167,141

®Estimated. "Prehmmary. TRevised.

1Table includ il hrough June 11, 1985.
’Reporbedfigure

3Sales.

Table 33.—Leading world producers of elemental sulfur!

(Thousand metric tons)
1981 ' 1982
Country : - From Byprod- . From Byprod-
Native pyrites oot Total Native pyrites yu o Total

United States_ _ _ _ 26,348 307 5,490 12,145 4,210 265 5,312 9,787
32,800 3,600 3,290 9,690 32,700 3,500 3,340 9,540
. €10 6,789 6,799 — €9 6,272 6,281
© 34,773 - €350 5,123 €34935 __ €350 5,285
200 1,800 300 2,300 200 1,800 300 2,300
. 293 2‘316 2,609 —— 276 2,319 2,595
21,652 . 526 €2,178 21,391 —— €525 €1,916
. T2 2,042 2,042 __ . 2,061 2,061
. 213 €1,519 €1,732 - 229 €1,592 €1,821
- 1,118 150 ©1,268 _— 1,029 €138 €1,167
NA - 600 600 - —— 900 900
publicof_ _____ —— 502 127 629 __ 465 160 625
© 2 4200 - 440 4240 2300 - 40 340
—— 184 €264 €448 __ 177 €280 €457
Ital 20 261 €230 511 10 269 €210 489
Yugoslavia _____ - 274 €204 €478 _— 340 €204 €544
- 202 €168 370 —— 204 re153 357

German Democratic
Republic® _ _ __ _ . 10 350 360 — __ 360 360
Romania® _ _ — 300 150 450 . 200 150 350
Brazil ____ —— 4 T 119 163 __ 54 130 184
Bulgaris® ______ —— 200 70 270 __ 200 70 270
Norway __ _____ __ 210 €46 T €256 __ 216 €46 T €262
Belgium® ______ - —— 270 270 __ - 270 270
Korea, North® _ __ - 225 30 255 - 200 30 230
Turkey________ 28 29 120 177 29 30 126 185
Netherlands® _ - __ 145 145 __ __ 165 165
Greece ________ - €60 11 €71 - €60 105 €165
India _________ __ 23 €96 €119 __ 22 T €105 re2r
Total __ _ ____ 16,021 9,865 25,812 51,698 13,775 9,545 25,713 49,033
Other ________ 219 r333 1,122 1,674 166 350 1,204 1,720
Grand total _ _ _ 16,240 10,198 26,934 53,372 13,941 9,895 26,917 50,753

See footnotes at end of table.
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Table 33.—Leading world producers of elemental sulfur'—Continued
(Thousand metric tons)

1983° ' 1984¢
Country From  Byprod- From  Byprod-
. yp: . ‘rom yp
Native pyrites uct Total Native pyrites fry Total
United States_ . _ _ 23,202 w 6,088 9,290 244193 w 46,459 410,652
ga.s.sél:ﬁ ______ 32,600 r3,4(20 3,390 9,390 32,600 3,300 3,440 9,340
nada _______ - 5 6,568 6,573 . 1 6,602 6,609
Poland __ ______ T e34999 — €350 5,349 35,000 — 350 5,350
Ch e T 300 T T 3
ina®_ _______ 200 2, 350 2,850 200 2,100 50 2,650
Japan ________ . 272 2,341 2,613 - 260 2,312 2,572
Mexico_ _______ 31,225 - T e4nt ¥ 1,702 21,364 - 561 1,925
é‘reance o Feierd _ - 1,931 1,931 . —- 1,900 1,900
rmany, Federal
Republicof _ ___ - ®) rej,322 re]1,322 - - 1,490 1,490
Spain_ _ __._____ - 1,073 €131 T 1,204 . 1,100 130 1,230
SS(a)u:l!i; ﬁ;a.biaeR;_ - . - 695 T695 - . 720 720
uth Africa,
publicof_ _ ___ _ —— 474 157 631 - 440 150 590
Iraq® _________ 2300 . re 2'4;0 . e33(9) 2500 . 70 570
- 224 5 4 —— 230 270 500
5 192 €210 407 ‘8 282 200 490
. 357 €183 €540 - 320 163 483
. 206 T €160 366 - 200 160 360
- __ 360 360 - . 350 350
- 200 150 350 —_ 200 150 350
2 55 260 316 NA NA NA NA
- 200 70 270 . 200 70 270
- 220 €50 T €270 - 200 50 250
- . 250 250 - - 240 240
. 200 30 230 - 200 30 230
Tarkey_ __ _____ €31 €25 132 188 35 30 130 195
z"letherlandse [ . @ . :2(2)3 . :Zgg - w lgg 125
Teece _ _ _ ____ _ . 1 1 - 1 185
India _________ — 25 rejq re|39 - 27 120 147
Total _ _ _____ 12,563 9,488 26,409 48,460 13,900 9,156 26,787 49,843
Other ________ 167 399 1,289 1,855 172 402 1,467 2,041
rand total __ _ A , o ;i 14, ;s , ,884
Grand 1 12,730 9,887 27,698 50,315 072 9,558 28,254 51,88
®Estimated. PPreliminary. "Revised. NA Notavailable. =W Withheld to avoid disclosing company proprietary

data.

Includes all recorded production of sulfur, regardless of the form in which it is recovered. Thus, it includes elemental
sulfur, whether mined by conventional methods or by the Frasch process, as well as (1) elemental sulfur and the S content
of compounds such as H3S, SOz, and H2SO4 recovered as a principal product of pyrite mining and as a byproduct of the
recovery of crude oil and natural gas and as a byproduct of petroleum refining, coal treatment, and metal smelting
and/or refining; and (2) sulfur recovered from tar sands, spent oxides, and other miscellaneous sources. Table includes
data available through Aug. 1985.

3Entirely Frasch process sulfur.

SIncludes Frasch process sulfur as follows, in thousand metric tons: Poland (estimated): 1981—4,295, 1982—4,441,
1983—4,499 (revised); and 1984—4,500; the U.S.S.R. (estimated): 1981—800, 1982—800, 1983—800, and 1984—800; and
total of mdmdually listed countries and grand total: 1981—13,295, 1982—11, 142 1983—9 807, and 1984—11 357.

“Reported figure.

SRevised to zero.
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Table 35.—Leading world producers of marketed natural gas'

(Billion cubic feet)
1980 1981 1982 1983° 1984¢

USSR 15,405 16,430 17,682 18,918 220,730
United States 719,403 19,181 17,758 16,033 217,281
Netherlands 3,211 2,981 2,548 A 22,133
Canada __ 3,068 2,399 2,683 2,465 22,506
Algeria 411 466 1,048 1,581 1,700
United Kingdom _ 1,317 1,321 1,341 1,472 31,484
Indonesia 696 720 926 1,032 21,867
Mexico_ —___ 1,129 1,214 1,279 1,274 21,194
Romania__ _ _ 1,199 €1,200 r€1,100 1,100 15120
Norway 917 924 ’ 925 904 970
Germany, Federal Republicof_ _ _ _ . __ 658 666 569 622 2581
Venezuela_ _ . _ e 589 584 527 508 3518
Italy - - 443 496 512 459 485
Australia _ _ _ 338 401 409 420 446
Chind - - 504 450 414 431 438

Total - — - ¥49,288 749,433 49,721 49,926 53,503
Other _ _ e 4,484 4,716 4,896 5,179 5,243

Grandtotal _ _ _ . _____ r58,172 54,149 54,617 55,105 58,746

®Estimated. PPreliminary. Revised.

1Comprises all gas collected and utilized as a fuel or a chemical industry raw material as well as that used for gas lift in
fields, including gas used in oilfields and/or gasfields as a fuel by producers even though it is not actually sold. xcludes
gas produced and subsequently vented to the atmosphere, flared, and/or reinjected to reservoirs. Table includes data
available through Oct. 9, 1985.

3Reported figure.
Table 36.—Leading world producers of natural gas liquids*
(Million 42-gallon barrels)
Country? 1980 1981 1982 1983° 1984¢
United States_ _ o ____ 576 587 566 569 -3597
Algeria __ ______________ 68 78 105 180 3192
USSR® _ 127 134 145 r155 160
Canada —_— e 115 120 117 114 3139
Mexico_ — _ fé1 88 €95 95 100
Saudi Arabia 135 164 157 125 95
United Arab Emirates (Abu Dhabi, Dubai,
Sharjah)® _ _ - 336 40 54 71 68
United Kingdom _ _ _ __ __ ——————________ 12 m 21 30 35
Total - __ _ e 1,140 11,222 1,260 1,339 1,386
Other _ _ _ __ _ 132 r123 115 130 76
Grandtotal _ _ _ _ _ _ 1,272 1,345 1,375 1,469 1,462

®Estimated.  PPreliminary. = "Revised.

1Every effort has been made to include on Y those natural gas liquids produced by natural gas processing plants and to
exclude natural gas liquids obtained from field treat, t facilities including wellhead separators, because the latter are
normally blended with crude oil and thus are included in crude oil output statistics. In some cases, however, sources do
not clearly specify whether data presented represent only output of natural gas processing plants or if they include field
output. Thus, some of the figures may include field cond te. Table includes data available through Oct. 9, 1985. ’

2[n addition to the countries listed, China, Czechoslovakia, the German Democratic Republic, the Federal Republic of
Germany, and Italy may also produce natural gas liquids in sub ial tities, but ilable information is
inadequate to make reliable estimates of output levels.

3Reported figure.
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Table 37.—Leading world producers of crude oil*

(Million 42-gallon barrels)
Country 1980 1981 1982 1983° 1984®
4,434 4,475 4,503 4,528 24,506
3,146 3,129 3,157 3,171 23,250
3,614 3,580 2,366 1,834 21,668
708 844 1,002 973 983
582 7649 741 817 2893
773 739 745 174 2836
550 692 873 892 2791
793 768 692 657 2658
523 468 464 495 2560
577 585 488 490 2517
753 525 472 452 502
624 548 456 409 424
969 326 310 €400 410
670 408 €418 402 2391
18,716 717,736 16,687 16,294 16,384
3,160 2,892 2,833 3,120 3,402
Grandtotal . _ __ _________________ 21,876 20,628 19,520 19,414 19,786
©Estimated. PPreliminary. "Revised.
1Table includes data available through Oct. 9, 1985.
po. igure.
3Includes the country’s share of production from the Kuwait-Saudi Arabia Partitioned Zone.
Table 38.—Leading world producers of refined oil*
(Million 42-gallon barrels)
Country 1980 1981 1982 1983° 1984¢
United States (including Puerto Rico and Virgin
Islands) 5,619 5,358 5,113 4,995 25,186
.S.S. 3,263 3,332 3,393 3,454 3,516
1,611 1,464 1,337 1,308 21,399
875 752 719 687 2682
____________________________ ™19 741 693 649 2629
647 592 590 594 2627
881 720 617 564 2570
470 450 475 500 550
425 471 462 467 2487
ada 694 696 589 516 2481
Saudi Arabia® ______________________ 347 348 338 354 425
Nether!ands _______________________ 394 360 365 402 419
Spain (including Canary Islands) _ . __ _______ 367 357 337 337 2327
Venezuela_________________________ 341 319 318 323 2325
Brazil ___________________________ 405 385 380 305 2315
262 312 305 306 2293
17,320 16,657 16,031 15,761 16,231
4,961 4,808 4,863 5,142 5,204
22,281 21,465 20,894 20,903 21,435

®Estimated. PPreliminary. Revised

1Table mcludes data available through Oct. 9, 1985.

2Reported figu

3Includes the country s share of production from the Kuwait-Saudi Arabia Partitioned Zone.



The Mineral Industry of
Albania

By Walter G. Steblez!

Albania remained a leading world pro-
ducer of chromite, apparently ranking third
behind the U.S.S.R. and the Republic of
South Africa in output of marketable grade
ore. The country was also a net exporter of
energy, supplying both petroleum refinery
products, from domestic crude, and electric-
ity to neighboring countries in exchange for
hard currency. In 1984, export and produc-
tion plans for a variety of ores and mineral
fuels were not met but few actual produc-
tion results were published in official
sources for the year. Officially, published
yearend plan results pointed to significant
shortfalls of output and exports of both
chromite and petroleum.

Albania’s planned 8.5% growth of indus-
trial production was not achieved; instead a
3.83% increase was reported. As in 1983,
drought was held responsible for many
bottlenecks in the economy and mineral
industry. However, as in past years, lack of
adequate infrastructure and low productivi-
ty precluded the achievement of several
mineral output goals.

Most investment activity during the year
concentrated on renovation and expansion
of existing industrial facilities as well as the
completion of ongoing projects. Facility ex-
pansion was completed at the Kalimash
chromite beneficiation plant as well as at
the Reps and Fushé-Arréz copper concen-

trators. A second continuous casting unit
was installed at the Elbasan iron and steel
complex, and the Ballsh gas purification
plant was reportedly provided with addi-
tional capacity.

Government Policies and Programs.—
The Albanian Government continued to
maintain a policy of self-sufficiency for most
mineral commodities and to stress exports
of raw materials and fuels as a means of
achieving surpluses of convertible currency.
The country’s centrally planned industrial-
ization program required large-scale infu-
sions of foreign technology in the past and
would require significant foreign capital
inputs during the 1986-90 5-year plan peri-
od

The plan for 1985 called for a 6.2%
increase in industrial production compared-
with that of 1984, which was more modest
than the same target set for 1984. To assure
fulfillment of the plan for 1985, Albanian
authorities indicated that greater discipline
would be stressed at the workplace. Indus-
tries that were marked for particular atten-
tion were petroleum extraction, chromite
and coal mining, copper smelting, and iron
and steel making. Planned increases in the
energy sector were to include a 6.4% in-
crease in coal mining and a 5.1% increase
in electric power output, compared with
those levels achieved in 1984.

PRODUCTION

Albania continued to experience difficul-
ties with a lack of effective management
and skilled labor in its mineral industries.
Transportation bottlenecks reportedly oc-
curred in some areas, such as copper con-

centrate deliveries. However, absenteeism
and low morale, especially among the
younger workers, appeared to have been an
important factor in planned production
shortfalls in the country’s mineral indus-
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try.? Reportedly a substantial amount of
workers have been leaving the mining and
petroleum sectors because of difficult work-
ing conditions.

Production statistics for most of Albania’s
mineral commodities are estimated owing

MINERALS YEARBOOK, 1984

to a lack of detailed annual production data.
Incomplete statistical reports have been
published at approximately 5-year inter-
vals, and available published percentage
increases were used to estimate the coun-
try’s mineral production.

Table 1.—Albania: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984
Asphalt and bitumen, natural®
thousand tons_ _ 1,780 1,800 1,800 1,800 1,600
Cement, hydraulic__ __________ do____ 1,000 1,100 1,000 1,100 1,100
Chromium:
Chromite, gross weight __ ____ _ do____ 1,077 1,140 1,200 1,200 1,200
Marketableore_ _ __________ do____ 760 875 900 900 875
Coal: Lignite®_ ______________ do____ 1,540 1,600 1,740 1,800 2,030
g:balt. mine output, metal content® ___ ___ 330 340 340 350 360
pper:
ﬁ:;e output, metal content _________ 15,300 15,500 16,200 16,500 16,800
Metal, primary and secondary:
Smelter_ _ _ _ ________ 9,900 10,000 11,200 11,500 13,000
Refined 1,700 9,000 9,000 10,000 11,400
Gas, natural, gross production®
million cubic feet_ _ 13,200 13,500 15,800 15,000 15,000
Iron and steel:
Iron ore, nickeliferous:
Gross weight_ _ 550,000 600,000 600,000 650,000 650,000
Iron content _ 192,500 200,000 200,000 220,000 200,000
Ferroalloys, ferrochrom: 3,500 28,000 30,000 35,000 40,000
Semimanufactures_ . 30,000 31,000 34,000 35,000 40,000
Nickel, mine output, metal content_ __ __ __ 5,500 5,600 5,800 6,000 6,000
Ni : N content of ammonia ________ 75,000 76,000 76,000 76,000 80,000
Petroleum:
gieight ________ thousand tons_ _ 1,700 1,600 1,700 1,500 1,400
nve!
thousand 42-gallon barrels_ _ 11,300 11,300 11,300 9,900 9,800
Refinery products:
Gasoline 1,700 1,700 1,700 1,500 1,500
Kerosine 540 600 600 500 500
Distillate fuel 2,400 2,300 2,300 2,000 2,000
Residual fuel oil 3,800 3,500 3,500 3,000 3,000
Lubricants 105 120 120 100 100
2 SR 2,700 3,000 3,000 2,600 2,400
Total® _ 11,245 11,220 11,220 9,700 9,500
Salt__________ 66,500 66,500 66,500 70,000 70,000
calcined(sodaash)_ _ _ _____________ 25,000 25,500 25,000 25,000 25,000

®Estimated.  PPreliminary. "Revised.

1Table includes data available through July 1985.

2In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and
stone) are undoubtedly produced, but output is not reported quantitatively, and available information is inadequate to
n}ake pliqble estugtates q,f output levels. Klso, metallic nickel production reportedly began in 1978, but data on the level
of are ng

3Includes petroleum refinery-produced asphalt and bitumen.

‘Calcul‘ :lted from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is
conjectural.

SSeparate data on marketable pr

duction are not available, but gross and marketed output are regarded as nearly

equal.
®Sums of listed products only; no estimates have been made for other products produced.

TRADE

that forbade foreign credit borrowing and
used barter as the chief basis of commercial
transaction.

Commercial agreements for 1985 were
reached during 1984 with a number of
centrally planned economy countries in Eu-
rope. The agreement with Romania called

Chromite and petroleum refinery prod-
ucts remained the country’s most important
export items and chief sources of foreign
exchange. Albania’s yearend planned for-
eign trade results were not published, and
apparently, the results were less than satis-
factory. The country maintained a policy
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for exports of Albanian chromite, bitumen,
sulfur, semifabricated copper products, py-
rite concentrate, and other commodities, in
exchange for oilfield equipment and spare
parts, lubricants, pipes, steel, machinery,
and other durables. The trade agreement
with Bulgaria provided for Albanian ex-
ports of copper products, bitumen, and con-
sumer goods, and imports of rolled steel,
pipes, and nonferrous metals. The. agree-
ment with Yugoslavia included Albanian
exports of chromite and ferrochromium and
imports of aluminum, copper, and steel
products. Similarly, the trade agreement
with Poland for 1985 included Albanian
exports of asphalt and semimanufactured

copper products and imports of cold-rolled

- steel, mining equipment, and other dura-

bles; that with the German Democratic
Republic indicated substantial exports of
Albania’s chromite in exchange for a wide
variety of capital goods.

Commercial agreements Wlth market
economy countries such as the Federal Re-
public of Germany, Italy, and France pro-
vided Albania with its main source of in-
vestment technology: plants, power sta-
tions, etc. The resumption of trade with

~ China in 1983 provided Albania with anoth-

er outlet for chromite sales. Reportedly,
200,000 tons of chromite was shlpped to
China in 1984.

Table 2.—Albania: Apparent exports of mineral commodities?
(Metric tons unless otherwise specified)

Destinations, 1983

1983

Commodit; 1982 +
Y United Other (principal)
METALS
Alumi Metal including alloys:
Unwrought _ _______________ 4 17 __  Allto Thailand. -
Semimanufactures_ _ ___ _______ NA
Chromium: Ore and ate _____ 426,945 584,111 5407  Yugostavia 144,631; Italy 120,233;
weden 110, 293.
Copper:
Matte and speiss including cement
copper _ _ _ . _ _ ____________ 99 NA
Metal including alloys:
Unwrought_ _ ____________ 199 49 —— AlltolItaly.
Semimanufactures _ ________ 251 364 __  Yugoslavia 324; Austria 40.
Iron and steel: Metal, ferrochromium _ _ 25,651 21,038 3,521 Sweden 7,569; Belgium-Luxembourg
5,654; Italy 2,746.
Nickel: -
Ore and concentrate ___________ 458 93 _—  All to West Germany.
Matteandspeiss _ ____________ 314 907 _— Do.
Ash and residue containing nickel _ _ 165 NA
Metal including alloys, unwrought _ _ —- 2800 -— NA
Plstmum-group metals: Waste and
_____ value, thousands_ _ $169 $160 — All to Italy.
’I‘m Metal including alloys, unwrought _ 5 NA
NONMETALS
Cement______________. ______ 75,8417 112,996 __  Algeria 78,203; Malta 24,334.
Fertilizer materials: Manufactured
nitrogenous_ _ __ _ _ ___________ 1,000 NA
Pyrite,unroasted_ _ __ ___________ 6,248 48,294 —— _ Alltoltaly.
Saltandbrine_ ________________ 3,503 NA .
Stone, sand and gravel:
ension stone:
Crude and partly worked _ __ _ _ 521 1,653 ~— - Yugoslavia 949; Italy 495.
Worked _ __ _ __ _ _ ________ - 1 _— All to Yugoslavia.
Dolomite, chlefly refractory-grade _ _ - 459 -—  Allto Algeria.
Quartz and quartzite_ _ ____ _____ - 1,348 ——  Alltoltaly.
Sulfur: Elemental crude including native
and lg'p _______________ - 2,313 _— All to Yugoslavia.
Other: Slag and dross, not metal-bearing - 3,558 . Allto I
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ _ _ _ __ _ - 500 - All to Yugoslavia.
Coal: Anthracite and bituminous _ _ _ __ - 11,265 - All to West Germany.
Petroleum refinery products:
Gasoline
thousand 42-gallon barrels_ _ 1,128 452 -—  Italy 277; Yugoslavia 107
Kerosine and jet fuel ____ _ o_ _ - _ 2 2 - Allto Hung
ate fuel oil _ _ _ __ ___ do____ 222 183 ——  Greece 145; Italy 38.
Bitumen and other residues _do____ 231 351 ~_  Greece 348,
Unspecified _ ___ _______ do____ 300 256 —— All to Poland. !
PPreli NA Not available.

liminary.
!Table prepared by Jozef Plachy. Owing to a lack.of official trade data published by Albania, /
taken as a complete glreeenbatlon of this country’s mineral trade. Unless otherwise specifie

compiled from United

ations information and data published by the partner trade countries.

2World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom.
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Table 3.—Albania: Apparent imports of mineral commodities!
(Metric tons unless otherwise specified)

Sources, 1983
Commodity 1982 1983P N e
lslt‘:::: Other (principal)
METALS
Alumi Metal including alloys:
Unwrought ________________ 955 832 _—  Hungary 695; West Germany 99.
Semimanufactures ____________ 1,994 1,775 ——  Yugoslavia 908; Hungary 771.
r: Metal including alloys:
6:wroug ht 339 158 —— All from West Germany.
Semimanufactures_ _ _ _ ________ 781 506 -~ West Germany 147; Yugoslavm 130;
Greece 123.
Iron and steel:
Imné);elandfno; mﬁe 61,908 63,745 All f; Algeri
clu pyrite_ _ _ _ _ _ 5 5 — rom eria.
Pynte, roasted_ __ _________ 97,012 NA
Plg iron, cast iron, related
materials _____________ 2,950 1,505 - Brazil 1,500.
Ferroalloys:
Ferromanganese_ _ _ _ _ _ __ 350 330 _ All from Yugoslavia.
Unspecified_ __ ________ 1,461 800 _— .
Steel, primary forms _ _ ___ _ _ _ 96 164 - Italy 99; Sweden 65.
Semimanufactures:
Bars, rods, angles, shapes, sec-
tions_ _ _ _ __________ 17,348 9,225 - Yugoslavia 5,374; Hungary 2,093.
Universals, plates, sheets _ _ 24,464 12,331 ~-  Hungary 4,105; Poland 3,738.
Hoopandstrip . _ _ ______ 1,119 927 __ West Germany 600; Greece 259.
Rails and accessories _ _ _ __ 3,009 1,431 - Yugoslavia 1,407.
Wire . __ __ __________ 1,990 536 - Austria 179; Hungary 155.
Tubes, pipes, fittings __ __ _ 19,085 12,406 —— Jaf)an 4 873 West Germany 2,444;
Unspecified . _________ 43,734 42,262 - Czechoslovakm 23,000; Poland 19,262.
Lead: Metal mcludmg alloys:

Unwrought ________________ —_ 24 _— All from Belgium-Luxembourg.

Semimanufactures_ _ __________ 136 NA
M i Metal including alloys,

unwrought __ _______________ 9 8 - All from Yugoslavia.
ese:Oxides _____________ - 27 ——  All from Greece.
Nickel: Metal mcludmg alloys:
Unwrought ________________ 5 NA
Semimanufactures_ __ _________ 19 6 —_  Italy5.
Silver: Metal including alloys, unwrought
and partly wrought
value, thousands_ _ $109° $61 __ All from West Germany.
Tin: Metal including alloys:

Unwrought ________________ 45 13 - Do.

Semimanufactures__ ________ __ 2 NA
Titanium: Ore and trate _ ___ __ 170 NA
Other Oxides and hydroxides _ _ ___ _ _ 137 5 — Do.

NONMETALS

Abraswes, n.es.

Artificial: Corundum __________ 273 128 —— Al from Hungary.

Grinding ‘and polishing wheels and

stones _ _ _ _______________ 54 50 —_— Italy 38; Yugoslavia 12.
Asbestos,crude _ _ _ _ ____________ 120 1,964 - Yugoslavia 1,705; Italy 259.
Cement__ __ _________________ 2,260 NA
Clays,crude _ _ _ _ ____ __________ 389 40 __ All from Yugoslavia.
Diamond: Gem, not set or strung
value, thousands_ _ $29 NA

Feldspar __ __________________ 608 NA
Fertlhzer materials: Manufactured:

Nitrogenous_ . _____________ __ 5 - All from Italy.

Potassic _ _________________ 38 5 . All from West Germany.
Fluorspar _ ___ _______________ 544 58 - Yugoslavia 53
Graphme natural ______________ 146 65 __ West Germany 60.
Magnesium compounds _ _ _ ____ ____ 530 410 - Yugoslavia 400.
Phosphates,crude _ _ ____________ 52,805 NA
Pigments, mineral: Iron oxides and

ydroxides, processed _ _ _ _ ___ _ ___ 47 58 _ West Germany 39; Italy 19.
Stone, sand and gravel:

Dun%nsxgn st%n 1 ked 2 53 fi

rude and partly worked _ _ _ _ _ - All from Italy.
Worked _ _ __ __ __________ 40 T1 - Do.

Sand other than metal-bearing _ _ _ _ 4,179 3,660 . Yugoslavia 3,510; Italy 150.
Sulfur: Sulfuricacid - _ _ __________ 7 47 —~  Allfrom West Germany.
Talc, steatite, soapstone, pyrophyllite _ _ 1,055 943 — Yugoslavia 940.
Other:Crude __ _______________ 25 93 - Greece 92.

See footnotes at end of table.
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Table 3.—Albania: Apparent imports of mineral commodities’ —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983° i
modity United Other (principal)
MINERAL FUELS AND RELATED
MATERIALS
Carbon: Carbonblack __ __________ 62 43 __  West Germany 41.
Coal: Anthracite and bituminous __ _ _ _ 308,081 327,392 46,890 thagg (é(e)zmany 141,502; Poland
Coke and semicoke _ _ ____________ 7,000 NA o
Petroleum refinery products:
Gasoline _ __ __ _ 42-gallon barrels_ 4,285 187 . All from Italy.
Mineral jelly and wax _ _ _ _ _ do____ 7,052 94 __  West Germany 87.
Lubricants_ _ _ _ _ __ _____ do___ 15,344 5,376 - Italy 2,569; Austria 2,331.
Bitumen and other residues _do_ — —— 19 NA
Bitminous mixtures _ _ _ ___ do____ T4 NA

PPreliminary. NA Not available.

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Albania, this table should not be
taken as a complete F}tesentation of this country’s mineral trade. Unless othewise specified, these data have been

compiled from United

ations information and data published by the partner trade countries.

COMMODITY REVIEW

METALS

Albania produced a variety of metallic
ores, which included chromite, copper, nick-
eliferous iron, and bauxite, in sufficient
amounts to meet both domestic and export
needs.

Chromite.—Albania continued to experi-
ence production shortfalls in 1984. Manage-
ment and productivity problems, as in 1983,
remained the chief issues. Construction de-
lays were reported at a chromite mine in
Bulquizé because of extensive delays in site
clearing and preparation. Production short-
falls were most severe in the first half of
1984 and were largely responsible for the
disruption of Albania’s chromite exports
during the second half of the year. Ship-
ments to China and Japan of 200,000 tons
and 15,000 tons, respectively, were reported-
ly delayed for an extended period of time.In
some cases, 1984 consignments were not
delivered until after the end of the year.
Market prices for high-grade Albania chro-
mite, 48% to 50% chromium oxide, rose
from $72 per ton in 1983 to $96 per ton in
1984.

Major events in Albania’s chrome indus-
try in 1984 included expansion at the Kali-
mash chromite concentrator and the pro-
duction of chrome-magnesite refractories
for the first time at Elbasan, which in past
years had to be imported. Ferrochromium
production at Burrel in the Mat District
increased by about 19% compared with that
of 1983, and exports increased by over 20%.

Almost all of Albania’s ferrochromium pro-
duction was marketed abroad. Negotiations
were reportedly conducted between Alba-
nia’s Ministry of Foreign Trade and Voest-
Alpine AG of Austria regarding a number
of possible construction projects in Albania
including a new ferrochromium plant.

Copper.—The annual production plan for
copper was met. Albania reported a 14%
increase in the production of blister copper
and a 19% increase in the output of wire
and cable output compared with 1983 fig-
ures. The production increases were, in
part, due to the completion of new facilities
at the Reps and Fushé-Arréz copper concen-
trators during the year, which provided
increased smelter feed. Mine output at the
major Gjegjan copper mine and at five
smaller mines in the Kukés District was
reportedly 3% above planned quotas in the
first quarter of 1984.

Research conducted by the Institute for
Research and Design in Mechanical Engi-
neering at Tirana has reportedly improved
copper ore processing to allow the byprod-
uct extraction of zinc and pyrite.

Iron Ore.—Work continued on the expan-
sion and modernization of the Prrenjas iron
ore mine, to be completed in 1985. The mine
produces nickeliferous iron ore, which con-
tains sufficient amounts of nickel and co-
balt to warrant extraction.

Iron and Steel.—The major event in the
industry was the addition of a second con-
tinuous casting unit at the Elbasan steel
complex. Elbasan, in addition to iron and
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steel production, produced nickel carbonate
containing about 50% nickel and 1% cobalt.

MINERAL FUELS

Albania remained self-sufficient in ener-
gy production and was a net exporter of
electric power and petroleum refinery prod-
ucts. The major activity in the energy field
continued to be the construction of the
Koman hydroelectric powerplant, with a
rated operational capacity of 600 mega-
watts. The two other hydroelectric power
stations already in operation had a com-
bined rating of about 750 megawatts.

Coal.—The production of lignite increas-
ed 13% over that of 1983. A further 6.4%
coal production increase was scheduled for
1985. The country’s lignite was consumed

MINERALS YEARBOOK, 1984

largely by municipal and heavy industrial
powerplants.

Petroleum and Natural Gas.—Shortfalls
of planned petroleum production continued
to be a serious problem in 1984. The Alban-
ian Government indicated that improve-
ment of that sector would be a major task in
1985. Greater effort and capital would be
dedicated to increasing reserves and rectify-
ing shortcomings in drilling technology and
production efficiency. A new gas refinery at
Ballsh was commissioned during the year.
Also, tool manufacturing for the petroleum
industry underwent expansion.

1Foreign mineral specialist, Division of International
Minerals.
QZAH Popullit, July 24, 1984, and Rruga e Partise, Aug.
1984.



The Mineral Industry of
Algeria

By Peter J. Clarke!

Algeria’s mineral sector and its overall
economy remained dominated by hydrocar-
bon production. Exports of oil and gas
accounted for 98% of the country’s export
earnings and 55% of all Government reve-
nues. Algeria’s major mineral commodities
in 1984 were natural gas and liquefied
natural gas (LNG), crude oil and conden-
sate, liquefied petroleum gas (LPG), refined
petroleum products, nitrogenous fertilizer,
phosphate rock and phosphatic fertilizer,
iron and steel, as well as copper, lead, zinc,
and mercury. Although the nonfuel sector
remained important for domestic consump-
tion needs such as fertilizers, and iron and
steel and cement for construction, its impor-
tance pales in comparison to the over $12
billion? in revenues generated from exports
of hydrocarbons. Export revenues from this
sector were up considerably from the 1983
level of $11.1 billion, mainly as a result of
increased LNG deliveries to Italy through
the Trans-Mediterranean pipeline. The
pipeline began operating in July 1983 and
transported an estimated 265 billion cubic
feet of LNG to Europe in 1984, more than
Algeria’s exports to any other customer

except France. This export surge was par-
tially mitigated by less than expected ex-
ports to Spain and Belgium, Algeria’s other
large European customers, and no deliver-
ies to Trunkline LNG Co. of the United
States, which suspended purchases of Alger-
ian gas in 1983 over a contract dispute.

The breakup of Société Nationale pour la
Recherche, la Production, le Transport, la
Transformation, et la Commercialisation
des Hydrocarbures (SONATRACH), Alge-
ria’s Government-owned oil company, into a
less centralized multidivisional organiza-
tion highlights Algeria’s increased focus on
marketing its products and diversifying
away from strictly crude oil exports. Crude
oil production continued its 7-year decline
in 1984, while LNG, condensate, and LPG
output substantially increased. At current
production rates, Algeria’s crude oil re-
serves expected to be depleted in 20 years,
while natural gas was expected to last in
excess of 70 years, guaranteeing a source of
inexpensive energy in Algeria and provid-
ing a financial base for future economic
development.

PRODUCTION AND TRADE

Production of most of Algeria’s nonfuel
minerals remained constaht in 1984, with
the slight exception of increases in the
production of mercury, zinc, and phosphates
and fertilizer. The most significant in-
creases came in the production of LNG,
condensate, and LPG, which have all in-
creased over 100% since 1980. In 1984,
crude oil was the sole hydrocarbon register-
ing a production decline, although the drop
was only marginal. Crude oil production has
fallen over 30% since 1980, a result of

reserve depletion and a lowering of Alge-
ria’s production quota to 663,000 barrels per
day from 725,000 barrels per day in accord-
ance with the policies of the Organization of
Petroleum Exporting Countries (OPEC), of
which Algeria is a member. Production of
LPG in 1984 increased the most, a result of
a completion of SONATRACH’s 4-million-
ton-per-year processing plant at Betheavan.

Exports of LNG was by far Algeria’s pri-
mary foreign exchange earner. The largest
importers of Algerian gas were France and
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Italy, where combined deliveries were esti-

mated at 590 billion cubic feet. The other
large importers of Algerian gas were Spain
and Belgium, although combined deliveries
to these two countries were only 105 billion
cubic feet, or about 43% of the volume
specified in the contracts with these coun-
tries. Exports of LPG went predominantly
to Japan, while only about 40 million bar-
rels of crude oil and 42.3 billion cubic feet of
gas were delivered to the United States.
Because the Algerian Government controls
all sectors of the economy, imports have
been restricted to about $10 to $11 billion

per year, generally resulting in a $1 to $3
billion merchandise trade surplus. This is,
however, more than offset by a large nega-
tive services balance, resulting in a current
account deficit of about $3 billion. To reduce
the deficit, Algeria was actively promoting
its hydrocarbon exports with export semi-
nars and the use of convertible dinar ac-
counts for firms that export their products.
Export performance was expected to re-
main tied to the situation of the world
energy market, with Algerian gas playing a
significant role in that market.

Table 1.—Algeria: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984¢
METALS
Cadmium, refined® ___________________ 60 65 65 50 50
Copper concentrate:
rossweight _ _ ___________________ 1,048 688 627 600 3820
Metalcontent __ __ ______ ________.__ 240 158 144 130 115
Iron and steel:
Iron ore, gross weight _ _ _ _ _ thousand tons_ _ 3,454 3,480 3,705 3,684 3,660
Metal:
Pigiron ________________ do____ 669 897 €900 €950 800
Steel,crude ______________ do.___ 384 522 570 540 3155
Lead, metal content of concentrate _ _ _ _ _ __ __ _ 1,800 5,100 4,900 6,000 6,000
ercury _ _ _ __ __ _______ 6-pound flasks _ 24,403 €25,000 €11,000 10,000 323,000
%%]ver‘ ___________ thousand troy ounces_ _ 100 110 110 120 120
inc:
Metal content of concentrate _ __ ________ 15,400 20,000 22,000 12,096 314,560
Smelter ________________________ €30,000 31,000 28,900 31,200 333,500
NONMETALS
Barite,crude _ ______________________ 98,255 89,000 102,000 ©110,000 110,000
Cement, hydraulic__ _ _ ___ __ thousand tons_ _ 4,156 4,460 €4,500 €4,800 4,800
Clays:
Bentonite _______________________ 34,620 35,000 €35,000 €30,000 324,500
Fuller'searth® __ __________________ 5,000 5,100 5,100 5,000 33,500
olin____________ 8,251 19,000 €15,000 17,000 38,000
Diatomite - _______________________ 4,093 4,500 4,500 4,500 31,600
Gypsum and plaster® ¢ _ ____ _ thousand tons_ _ 200 200 200 250 250
Lime, hydraulic®_ ___ ____________ do____ 40 40 40 40 40
Nitrogen: N content of ammonia _ __ __ ____ __ 29,937 742,638 T ©110,000 131,500 150,000
Phosphate rock_ thousand tons_ _ 1,025 916 947 893 31,000
Salt_ ____ __ _ ________________ do____ r140 128 €140 €150 3175
Sodium compounds: Caustic soda® __ __ ______ 700 700 700 700 700
Strontium minerals: Celestite, gross weight® _ _ _ _ 5,400 5,400 5,400 5,400 5,400
Sulfur,elemental®_ ________ ___________ 14,000 15,000 10,000 15,000 20,000
MINERAL FUELS AND RELATED MATERIALS
Gas, natural:
TOSS_ _ _ __ _ _______ million cubic feet_ _ 1,497,511 1,613,873 2,897,731 3,172,866 3,350,000
Marketed (including liquefied) __ __ _ do____ 411,414 466,151 1,048,276 1,580,924 1,700,000
Natural gas plant liquids (condensate)®
thousand 42-gallon barrels_ _ 68,168 78,252 104,839 179,675 192,218
Petroleum:
Crude ____________________ do____ 361,599 294,850 257,325 251,850 250,828
Refinery products:
Asphalt__ __ ________ _____ do____ NA 511 694 1,115 1,500
Gasoline _ _______________ do____ 9,516 12,483 12,155 €12,500 13,000
Jet fuel and kerosine_ _ _ _ __ _ _ _ do____ 3,294 4,380 4,891 5,000 5,500
Distillate fueloil - __________ do____ 26,352 33,763 51,246 €52,000 53,000
Residual fueloil ___________ do.___ 18,375 24,930 35,697 €36,000 37,000
Liquefied petroleum gas_ _ _ _ __ _ do____ NA 5,256 6,497 7,000 7,500
Lubricants_ _ _ ____________ do____ 732 365 292 329 350

See footnotes at end of table.
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Table 1.—Algeria: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984°
MINERAL FUELS AND RELATED MATERIALS
—Continu
Petroleum —Continued
Refinery products —Continued
Naphtha _ _ thousand 42-gallon barrels__ 21,594 21,864 34,602 €37,000 37,500
Refinery fuel and losses _ _ _ ___ _ do__ __ 3,294 NA NA NA NA
Total _______________ do____ 83,157 103,552 146,074 €150,944 155,350
®Estimated. PPreliminary. "Revised. NA Notavailable.
1Table includes data avanlable through July 1 198
2In addition to the dities listed, i d ry le?d and secondary copper may be produced in

small quantities; crude construction materials p. are pr for local consumption, but output is not
gorted and avallable information is inadequate to make re{iable estimates of output level.
'‘Reported figu:
“Includes approxlmately 50,000 tons of plaster each year.

Table 2.—Algeria: Exports and reexports of selected mineral commodities!
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 i
v United Other (principal)
METALS
Alumi Metal including alloys, scrap 10 199 _ France 189; West Germany 10.
Copper:
(g:e and concentrate _ _ _ _ _ _ _____ 800 1,128 __ All to Sweden.
Matte and speiss including cement 15
Metal mcludmg alloys:
Tap _ . ___ I 1,303 3,389 —-  AlltoFrance.
Semimanufactures _ __ _ _____ - 2 - Do.
Iron and steel:
Iron ore and concentrate excluding
roasted pyrite _ ____________ 1,491,991 1,398,182 __  Belgium-Luxembourg 952,953;
Czechoslovakia 194,523.
Metal:
Scrap — 56,148 55,388 ——  Spain 38,160; Greece 6,122.
Pig iron, cast iron, related materi-
als_ . ______________ 174,482 212,615 -~ Ja an 77,575; Italy 67,189; Bulgaria
Steel, primary forms _ _ _ _____ 12,159 31,001 = Italy 13,916; United Kingdom 10,275.
Semimanufactures:
Bars, rods, angles, shapes, sec-
tions_ _ _ ___________ 1 __
Universals, plates, sheets _ _ 11,839 10,688 - Italy 6,294; Tunisia 4,394.
Tubes, pipes, fittings _ ____ 52 -
Lead:
Ore and concentrate . _ _ _ _ _ _ ____ 6,485 2,655 - France 1,598; Tunisia 1,057.
Metal including alloys, scrap_ _ _ _ _ _ . 568 __ All to France.
Mercury . ______ 6-pound flasks_ _ 7,310 14,562 3,800 West Germany 4,989; East Germany
2,930; Japan 1,363.
Nickel: Metal including alloys,
semimanufactures value, thousands_ _ - $3 ——  AlltoFrance.
Zinc: Metal including alloys:
Serap _ _ _ _ _ _______________ - 45 __ Do.
Unwrought __ ______________ 8,124 31,011 3,000 Netherlands 9,745; Yugoslavia 7,252;
Japan 5,802.
NONMETALS
. Diamond: Industrial stones
value, thousands_ _ - $129 -~ AlltoIreland.
Fertilizer materials: Manufactured:
Ammonia _________________ 114,618 105,003 . Spia’;n 03?,651; Italy 17,885; Turkey
Nitrogenous_ _ _ _ _ ___________ 6,648
Graphite, natural ______________ - 120 ——  AlltoFrance.
Phosphates,crude _ _ ____________ 641,031 599,586 __ France 127,906; Hungary 107,469;
Poland 98,295.

See footnotes at end of table.

portd



44 MINERALS YEARBOOK, 1984

Table 2.—Algeria: Exports and reexports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 i
Y United Other (principal)
NONMETALS —Continued
Saltandbrine_ ________________ 3,589 -
Stone, sand and gravel: Sand other than
metal-bearing __ _____________ _ 50 __ All to West Germany.
Other:Crude __._.______________ - 4,000 - All to Cuba.
MINERAL FUELS AND RELATED
MATERIALS
Coke and semicoke_ _____________ 5,107 5,173 __  Allto Tunisia.
Gas, natural:2 Liquefied
thousand tons_ _ 7,246 11,904 2,511 France 7,736.
Petroleum:
Crude® thousand 42-gallon barrels_ _ 176,098 179,611 42,247 France 39,723; Italy 18,749; Nether-
lands 17,341.
Refinery products:
Gasoline, motor _ _ _ _ _ _ do____ 77,540 67,128 2,665 France 27,965; Netherlands 15,308;
Italy 10,059.
Kerosine and jet fuel _ _ _do_ __ _ 2,926 1,910 — France 848; Mozambique 871; United
Kingdom 194.
Residual fuel oil _ _ __ _ _ do____ 30,667 32,009 26,419

Uni%eZ% Kingdom 2,201; Netherlands

»

1Table prepared by Virginia A. Woodson.

2Includes unspecified quantity of liquefied petroleur gas.

3Includes partly refined.

Table 3.—Algeria: Imports of selected mineral commodities?
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 i
v United Other (principal)
METALS
Aluminum:
Oreand concentrate _ __________ 470 __
Oxides and hydroxides __ _______ 135 1,233 296 France 924.
Metal including alloys:
Serap _________________ 76 65 _ All from West Germany.
Unwrought_ ___ __________ 3,858 3,414 __ West Germany 1,829; France 1,418.
Semimanufactures _ _ _ _ ___ _ _ 9,000 14,122 2 France 5,428; Italy 2,643;
West Germany 1,701.
Beryllium: Metal including alloys, all
forms _______ value, thousands_ _ R $1 - All from France.
Chromium: Oxides and hydroxides _ _ _ _ 26 50 __ China 40.
Cobalt: Oxides and hydroxides
value, thousands_ _ $2 __
Copper:
Matte and speiss including cement
cpper _ _ _ _______________ 14 25 _ All from West Germany.
Metal including alloys:
Scrap _______ __ 1 __ All from France.
Unwrought_ __ __ _ 2,251 724 3 France 537; West Germany 174.
Semimanufactures 19,279 18,807 4 West Germany 5,013; Belgium-
Luxembourg 4,894; Yugoslavia
Iron and steel: .
Iron ore and concentrate excluding
mt:]s’oed pyrite value, thousands_ _ $2 .
etal:
Serap _________________ 127 66 __  France65.
Pig iron, cast iron, related
materials _____________ 10,438 13,128 71 West Germany 6,063; France 3,805.
Ferroalloys:
Ferromanganese_ _ __ __ __ 8,681 919 __ Bellgilum-Luxembourg 806; France
Unspecified_ _ _________ 8,415 6,083 _— Norway 3,196; Spain 720; France 601.
Steel, primary forms _ _ _ _ __ __ 375,915 133,239 _— West Germany 97,828; Spain 23,707.

See footnotes at end of table.
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Table 3.—Algeria: Imports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 i
Y g:::’:g Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued
Semimanufactures:
Bars, rods, angles, shapes .
sections _ _ _ _________ 741,826 1,033,948 63 Speaix% 3’179,075; Brazil 209,247; Mexico
Universals, plates, sheets _ _ 164,365 121,557 NA West Germany 64,463; Netherlands
12,758; Spain 5,172.
Hoopandstrip — __ ______ 11,236 6,584 West Germany 3,566; France 2,147.
Rails and accessories _ _ _ __ 6,527 30,735 __  Austria 25,996; France 3,905.
Wire . ______________ 25, 1483 21,993 13 Belgium-Luxembourg ' 7 682 West
Germany 5,609; Spai) 261.
Tubes, pipes, fittings _ __ __ 282,437 199,080 1,280 Fr;;:geng 948 Spam 29 955 Italy
Castings and forgings, rough 3,629 1,340 22 France 590; West Germany 373;
Spain 171.
Lead:
Ore and concentrate _ _ _ __ ______ . U __  Allfrom France.
Oxides _ _ _ _ _ 1,450 1,081 __ France 681; Switzerland 250.
Metal including alloys: :
Unwrought__ ____________ 1,597 4,838 - Tl.lsrggia 4,226; Belgium-Luxembourg
Semimanufactures _ _ _ ______ 83 347 __ Belgium-Luxembourg 269; France 74.
Magnesi Metal including alloys, semi-
manufactures _ ______________ 36 58 _ Japan 46; France 10.
Manganese: Oxides ___ __________ 1,844 1,282 __ Greece 630; West Germany 252.
Mercury _ __ _____ 76-pound flasks_ _ 29 32 __ All from Switzerland.
Molybdenum Metal including alloys, all
forms ____________________ 3 2 - France 1.
Nickel:
Ore and concentrate
value, thousands_ _ $1 ——
Matte andspeiss _ _ ___________ 22 2 NA All from France.
Metal including alloys:
Unwrought_ value, thousands_ _ $3 $3 __ All from United Kingdom.
Semimanufactures _ _ _______ 815 170 NA France 103; West Germany 53.
Platinum-group metals: Metals including
alloys, unwrought and partly wrought
value, thousands_ _ $264 $1,273 __ France $1,254.
Silver: Metal including alloys, unwrought
and partly wrought __ ____ _ do____ $2,539 $4,279 $10 Frgnig é$1,495; Belgium-Luxembourg
Tin: Metal including alloys:
Serap_ - _ ______________ 167 114 - Ma;lzaysia 100; Belgium-Luxembourg
Semimanufactures. _ _ _ _ _ _ _____ 67 15 NA Belgium-Luxembourg 61; West Ger-
many 12.
Tungsten: Metal including alloys, all
z.forms ____________________ 3 2 NA Mainly from West Germany.
inc:
Ore and concentrate _ _ _ _ _ _ __ _ __ 18,491 35,630 5,848 Ireland 18,275; Sweden 5,044.
Oxides _ _ _________________ 747 460 - C}g{l’m 300; France 70; West Germany
Metal including alloys:
-ap __ __ value, thousands_ _ __ $1 __ All from France.
Unwrought_ __ ___________ 18 __ Italy 16.
Oth Semimanufactures _ __ ______ 866 398 —-  France 311; Belgium-Luxembourg 67.
er:
Ores and concentrates_ _ _ _ _____ _ 160 100 __ All from Australia.
Oxides and hydroxides _ _ _______ 111 272 8 France 228; West Germany 21.
Base metals including alloys, all forms 22 23 __ Italy 11; West Germany 7.
NONMETALS ¢
Abrasives, n.e.s.:
Natural Corundum, emery, pumice,
____________________ 36,483 75,152 ~-  ltaly 53,756; Greece 21,380.
Artlf cial: Corundum _ _ _ _______ 1,116 1,383 - Austria 1,288; France 78.
Dust and powder of precious and
semiprecious stones excluding
diamond_ _ _ _ value, thousands_ _ $4 $17 __ All from France.
Grinding and polishing wheels and
stones _ _ _ _ ______________ 710 751 9 Italy 371; France 182.
Asbestos,crude _ _ _ _ _ __ _________ 3,079 27,181 - United Kingdom 16,100; Canada
g,ggg; Republic of South Africa
Barite and witherite__ ___________ - 4 All from Italy.

See footnotes at end of table.
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Table 3.—Algeria: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 i
v United Other (principal)
NONMETALS —Continued
Boron materials:

Crude natural borates . _ __ ____ __ 135 .

Oxidesandacids _ ________-____ 397 165 —_  Spain 101; China 82; France 27.
Cement__________ thousand tons_ _ 2,953 3,354 8 Turkey 647; Greece 592 France 274.
Chalk _____________________ 7,781 - 10,108 . France 7, 576 Italy 2,481.
Clays,erude - _ __ ______________ 9,485 10,660 2 France 3 617; United ngdom 3,153;

West Germany 2,8617.
Diamond:
Gem, not set or stru:f
ue, thousands_ _ $11 $3 $1 West Germany $1.

Industrial stones _ _ _ _ ___ _ do____ $927 $764 __ Zaire $739.

Diatomite and other infusorial earth __ 267 67 1 West Germany 36; France 30.
Feldspar, fluorspar, related materials _ _ 8,523 3,655 - Italy 2,0910; France 949; West Ger-
many
Fertilizer materials: Manufactured:
87 25 __ France 24.

49,390 7,306 NA Romania 6,759; France 405.

19,369 40,255 - All from Tunisia.

30,651 39,713 ——  Italy 20,427; Spain 19,185.

Unspeclf ed and mixed _ ________ 21,862 88 —— Denmark 83.

Graphite, natural . _____________ 137 263 . Urélsted Kingdom 220; West Germany
Gypsumandplaster _ _ _ __________ 168 111 - All from France.
mes te _ o ___ 531 238 ——  Austria 137; Czechoslovakia 50; West
. Germany
Crude including splittings and waste _ 20 11 _—  France 10.
Worked including agglomerated split-
___________________ 3 6 __  West Germany 4.
Phosphates, crude ______________ 3 -
Precious and semiprecious stones other
than diamond: Synthetic
‘ value, thousands_ _ $521 $1,079 $13 Austria $1,066.
Saltandbrine_ ________________ 27,572 17,623 . Tunisia 17,615.
Sodium compounds, n.e.s.:
Carbonate, manufactured . _ _ _ __ _ _ 15,777 21,115 __ Turkey 13,600; France 5,970; West
Germany 917.
Sulfate, manufactured _________ 25,309 5,539 ——  Spain 3,503; Romania 1,001.
Stone, sand and gravel:
ension stone:
Crude and partly worked _____ 29 27 . Italy 25.
Worked _ _ _ _____________ 7 91 —-  TItaly 85.
Dolomite, chiefly refractory-grade _ _ 2,391 2,099 — West Gerrnany 956; France 640;
Albania 459.
Gravel and crushedrock ________ 62,575 55,583 —-  Italy 54,221,
andquartzite_ __ ________ 1,500 1,059 ——  West Germany 619; Belgium-
Luxembourg 301.
Sand other than metal-bearing __ _ _ 4,188 4,829 455 Belgxum-Luxembourg 3,793; West
. Germany 452.
Sulfur:
Elemental:
Crude mcludmg native and by-
Y _______________ 40,667 73,796 8878  Saudi Arabia 59,650; France 5,267.
Co loxdal precipitated, sublimed _ 7,003 2,507 _- Spain 2,500.
Sulfuricacid — ______________ 42 38 —-  France 27 Belgium-Luxembourg 4;
West German 4.
Talc, steatite, soapstone, pyrophyllite _ _ 1,302 1,531 - Italy 777, France 369; Spain 300.
Other:Crude _ ________________ 104 34 - France 32
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ _ _ __ _ _ 487 382 44 Netherlands 320.
rbonblack _ ________________ 2,527 2,038 8 France 705; Netherlands 700; West
Germa.ny 495.
Coal: Anthracite and bituminous
thousand tons_ _ 682 1,170 896 West Germany 141; Poland 82.
Cokeand semicoke _ _ _ ___________ 61,623 1,882 ——  Allfrom France.
Peat including briquets and litter _ _ _ _ _ 2 150 __ Austria 104; France 23.
Petroleum refinery products:
Gasoline, motor_ _42-gallon barrels_ _ 18,046 6,078 - Italy 2,465; Netherlands 1,352;
ance 1,
Mineral jelly and wax _ _ _ _ _ do____ 62,960 60,158 79 West Germany 41,467; Japan 17,794.
Kerosine and jet fuel . __ _ _ _ do____ 48,546 71,161 _- USSR 37,479; Belgl
Luxembourg 29,504.
Lubricants_ _ __________ do____ 444,871 656,754 560 Frailgcezg(il ,284; United Kingdom
1

Residual fueloil ________ do____ 972 433 __  Allfrom France.

Bitumen and other residues _do_ _ _ _ 521,136 568,779 __ Spain 229,401; Italy 145,307.

Bituminous mixtures __ ___ do____ 65,975 65933 17,351 France 39, 826 Austria 17 192.

NA Not available.

Table prepared by Virginia A. Woodson.
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COMMODITY REVIEW

METALS

Iron and Steel.—Algeria scaled back its
ambitious plans for expanding the country’s
iron and steel sector and limited its develop-
ment work to the existing steel complex of
El Hadjar and the planned Jijel direct-
reduction iron and steel plant. Among the
projects terminated in Algeria’s reassign-
ment was the La Macta steel project, which
was planned for construction near the bor-
der with Western Sahara and Mauritania.
The plan was to construct a 10-million-ton
steel mill complete with coking plants, sev-
eral blast furnaces, oxygen steel units, and
rolling mills, with iron ore to be supplied by
the Gara Djebelet iron ore deposit. The
Gara Djebelet deposit contained an esti-
mated 800 million tons of reserves averag-
ing 58% iron and 0.8% phosphorus. A $32
million feasibility study by Bechtel Civil &
Minerals Corp. of the United States had
been completed, and in 1979, Nippon Steel
Corp. signed a $191 million contract to
assist in planning and building La Macta.
The project was shelved in 1984 because of
the estimated $12 to $15 billion required to
build a town, a 1,500-kilometer railroad,
and the plant. In addition to the La Macta
plant, a planned 180,000-ton-per-year spe-
cialty steel plant at Ain Mellila was also
shelved.

The El Hadjar steel complex continued to
be Algeria’s primary steel producer. Total
capacity of the plant was raised to 2 million
tons per year of crude steel in 1982. Iron ore
for the plant was supplied from the Quenza
and Boukhadra Mines, located 150 kilome-
ters south of Annaba, where the El Hadjar
complex is located. The mines supply the
full iron ore requirement of the plant, but
coking coal is imported from the United
States, the Federal Republic of Germany,
Poland, and Canada. The El Hadjar plant
operated at only about 40% of capacity in
1984, owing to labor shortages, lack of spare
parts, and a shortage of qualified mainte-
nance personnel. The inefficient operation
of El Hadjar contributed significantly to

the decision to shelve many of Algeria’s

planned steel projects.

Construction of the Jijel direct-reduction
plant and steel mill at Bellara was schedul-
ed to begin in 1985. The plant is to consist of
a direct-reduction unit for sponge iron pro-
duction, a pelletization plant, an oxygen
furnace, and an electric arc furnace. Initial
capacity was planned for 1 million tons per
year of 80% billets and 20% blooms, to be

expanded to 2 million tons per year within
10 years. The construction contract had yet
to be awarded, although several Japanese,
West German, and Austrian firms had sub-
mitted bids in 1984.

Other Metals.—In addition to iron and
steel, Algeria produced copper, lead, zinc,
silver, mercury, and cadmium. Lead and
zinc were produced from two mines, El-
Abed and Kherzet-Youcef, and a small
quantity from D’ain Barbar. The mines
were located in western Algeria near the
Tunisian border. Zinc concentrate from the
750-ton-per-day concentrator at Kherzet-
Youcef is transported to Ghazaout for
smelting in Société Nationale de Recher-
ches et d’Exploitations Miniéres (SONAR-
EM) smelter. Mercury production was from
two adjacent mines, M’'Rasma and Ismail,
located 80 kilometers southwest of Annaba.
Mercury production rose substantially in
1984, to 23,000 flasks, but remained below
its peak of 31,000 flasks reached in 1970.
Pure mercury was produced from a multi-
ple hearth furnace at Azzaba, installed in
1971. ' g

NONMETALS

Cement.—Cement production in Algeria
remained stable at the 4.8-million-ton-per-
year level. Capacity of the industry was
boosted in 1983 when production com-
menced at the 1-million-ton-per-year Sour
El Ghozlane plant. Algerian imports of
cement increased to over 3.3 million tons in
1984, despite this new capacity. In order to
satisfy domestic demand, a new 1l-million-
ton-per-year plant was under construction
at Ain Touta. Major equipment for the
project was being supplied by F. L. Smidth.
The plant was scheduled to come on-stream
in late 1985 or 1986.

Fertilizer Materials.—Nitrogenous.—The
ammonium nitrate complex constructed by
Creusot Loire S.A. of France and M. W.
Kellogg Co. of the United States in 1979,
began producing ammonium nitrate late in
1984, a full 5 years after plant manage-
ment was handed over to SONATRACH.
Although the ammonium nitrate unit was
operational, the 1,000-ton-per-day ammonia
unit was not. Completion of this portion of
the project was scheduled for early 1985,
making the entire complex at Annaba in
northeast Algeria operational.

SONATRACH’s ammonia, ammonium ni-
trate, and nitric acid facility at Arzew in
northwest Algeria was able to increase
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production slightly in 1984, although output
remained at about 70% of capacity. The
Arzew facility consisted of a 272,000-ton-
per-year ammonia unit, a 330,000-ton-per-
year ammonium nitrate facility, and a
120,000-ton-per-year nitric acid unit. Creu-
sot Loire was also nearing completion of a
modernization project at Arzew designed to
raise production to near capacity by 1985.

Phosphatic Fertilizer.—Algeria’s phos-
phatic fertilizer output was from a single
facility at Annaba. Capacity of the plant
was 200,000 tons per year of triple super-
phosphate, 125,000 tons per year of diam-
monium phosphate, 180,000 tons per year of
phosphoric acid, 540,000 tons per year of
sulfuric acid, 150,000 tons per year of
nitrogen-phosphorus-potassium mixed fer-
tilizer, and 75,000 tons per year of nitrogen-
phosphorus fertilizer. All of the phosphate
rock raw material for the plant was derived
from the Djebel Onk phosphate mine near
the Tunisian border in northeast Algeria.
Phosphate rock was transported approxi-
mately 150 kilometers by rail to Annaba.
Reserves at Djebel Onk were estimated at
300 million tons of 53.8% bone phosphate of
lime content. A second planned phosphate
fertilizer plant, at Tebessa adjacent to the
Djebel Onk Mine, was shelved in 1983,
while efforts were underway to bring the
Annaba facility up to capacity.

MINERAL FUELS

Natural Gas.—Natural gas and conden-
sate clearly eclipsed crude oil as Algeria’s
primary energy mineral in 1984. Since 1979,
crude oil output has declined over 40%,
while condensate production has increased
210%; natural gas production, 118%; and
LPG, 86%. Natural gas production in 1984
averaged 9.2 billion cybic feet per day, up
about 5.5% from the 1983 level. Of this
production, roughly 50% was reinjected,
while only 4% of the total gas production
was flared, compared with 22% in 1980.

Nearly 80% of Algeria’s natural gas out-
put was from the Hassi R’'Mel nonassoci-
ated gasfield, located 640 kilometers south
of Algiers. Associated gas was also produced
from the Hassi Messaoud Oilfield and from
other smelter oilfields. Algeria’s reserves of
natural gas were estimated at 109.1 trillion
cubic feet, the fourth largest in the world
behind those of the U.S.S.R., Iran, and
Saudi Arabia.

Algerian gas is pipelined to one of four
liquefaction plants, three of which were
located at Arzew, and the other at Skikda in
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northeast Algeria. The two newer units at
Arzew, SONATRACH’s LNG 1 and LNG 2,
each have annual processing capacity for
825 billion cubic feet of gas. The Skikda
plant, which was to consist of six parallel
processing trains when fully operational,
will have a total processing capacity for 300
million cubic feet per year. The Skikda unit,
under construction by Pullman Power Prod-
ucts Corp. and M. W. Kellogg, both of which
are subsidiaries of the Signal Companies’
Inc. of the United States, was 50% complete
in 1984.

LNG was exported by tanker or pipeline,
mainly to Western Europe. LNG exports in
1983 totaled 915 billion cubic feet. France
was Algeria’s largest LNG consumer, with a
contract obligation for 323 billion cubic feet
of gas annually. Spain and Belgium were
Algeria’s other main contract customers,
but contract disputes with the Spanish nat-
ural gas company and Distrigaz S.A. of
Belgium have reduced deliveries to these
countries, especially Spain, where actual
deliveries of gas were only 33% of the
quantity specified in the contract. Algerian
exports to Belgium were similarly reduced
in 1984 to 53 billion cubic feet per year, or
60% of the contract volume, after the con-
tract was renegotiated in 1983 to 50% of its
original volume. The U.S. firm Trunkline, a
subsidiary of Panhandle Eastern Corp., sus-
pended its purchases of Algerian gas in 1983
following contract disputes and, while nego-
tiations between SONATRACH and Trunk-
line continued in 1984, no settlement was
reached, and no gas was purchased by
Trunkline. Distrigas of Boston continued to
import about 35 billion cubic feet per year
of Algerian gas for use during peak con-
sumption periods.

Shipments of Algerian gas to Italy via the
Trans-Mediterranean pipeline began in Ju-
ly 1983. The pipeline extends a total of 2,500
kilometers from the Hassi R’Mel Gasfield,
across Tunisia, under the Mediterranean to
Sicily, to Calabria in southern Italy, and
then up the coast of Italy to Minerbio, north
of Rome. The 48-inch-diameter line has an
annual capacity of 425 billion cubic feet of
gas. Deliveries of gas to Italy in 1984 were
estimated at 265 billion cubic feet, nearly
triple the amount transported in 1983.

Meanwhile, Algeria continued to develop
its domestic gas production, gathering, and
processing capacity. Gas collection units at
Hassi R’Mel were being modernized, a gas
reinjection plant was under construction at
the Hassi Messaoud Oilfield, and a gas
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collection and treatment plant was under
construction at the Rhourde-Nouss Gas-
field, adding 84 billion cubic meters of gas to
Algeria’s current capacity.

Petroleum.— Condensate.— Production
and exports of condensate have been ex-
panding rapidly over the past several years,
and represent another successful phase of
Algeria’s diversification of its hydrocarbon
resources. The increase in condensate pro-
duction has been particularly welcome be-
cause nearly all of the 350,000 barrels per
day of production is exported. Production of
condensate is not covered under Algeria’s
crude oil production quota maintained in
accordance with OPEC policy. Condensate
was priced at an average of $27 per barrel in
1984, creating revenues in excess of $3
billion.

Similarly, production and exports of LPG
have increased dramatically, from exports
of 4.88 million barrels in 1980 to exports of
24 million barrels in 1984. The increase was
a result of the startup of SONATRACH’s
LPG processing plant at Bethioua, near
Arzew. The plant has a total operating
capacity of 45 million barrels per year of
LPG. With the plant fully operational in
1985, LPG exports could exceed 64 million
barrels.

Crude.—Production of crude oil continued
its decline in 1984, the seventh consecutive
year that production has decreased. Produc-
tion averaged 687,000 barrels per day in
1984, down less than 1% from that of 1983.
The Hassi Messaoud Oilfield was Algeria’s
most prodigious producer, with approxi-
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mately 400 operating wells. About 40% of
domestic crude oil production is exported,
with approximately 110,000 barrels per day
of Algeria’s light crude oil being exported to
the United States. Besides the Government-
owned SONATRACH, CFP-Total of France,
Petroéleo Brasileiro S.A. of Brazil, and Royal
Dutch/Shell of the Netherlands were ac-
tively exploring for crude oil in 1984. The
gas reinjection project at Hassi Messaoud,
being implemented by the Italian firm Nuo-
vo Pignone, should increase output and
extend the life of Algeria’s most important
oilfield.

Refined.—Algeria’s four petroleum refin-
eries processed a total of 425,000 barrels per
day of crude oil in 1984, roughly 60% of the
country’s crude oil output. Of this amount,
exports of refined products totaled approxi-
mately 380,000 barrels per day, leaving the
balance for domestic consumption. Algeria’s
largest refinery, at Skikda, had a daily
capacity of 325,000 barrels of crude oil
input, although it continued to operate
below capacity. The other refineries were
located at Arzew and Maison Carree, each
with a 60,000-barrel-per-day capacity, and
at Hassi Messaoud, with a 24,000-barrel-per-
day capacity. A new lubricants plant was
under construction at the Arzew refinery,
designed to produce 120,000 tons per year of
lubricating oils, a product that Algeria had
to import in 1984.

Physical scientist, Division of International Minerals.

2Where necessary, values have been converted from
Algerian dinars (DA) to U.S. dollars at the rate of
DA4.98=US$1.00.






The Mineral Industry of
Angola

By Thomas O. Glover!

In 1984, mineral industry activity was
predominantly in the established diamond
mining areas of Lunda Norte Province and
in the offshore Cabinda Enclave for petrole-
um. Angola exported 200,000 barrels per
day of crude oil. Annual exports of crude oil
were 30% higher in 1984 compared with
those of 1983. The increase came as a result
of the beginning of the development of the
Takula Field, in Block 1, in the Province of
Cabinda.

There was a general lack of information
concerning production and projections for
the mining industry. With the few reports
that were published, a deterioration of the
mineral industry, other than petroleum,
was evident. Migration to the cities of the

general population owing to the continuous
civil strife and poor working conditions
impacted production. Expenditures for de-
fense continued to consume much of Ango-
la’s foreign exchange.

After prolonged negotiations, the Ango-
lan Government agreed to build one of the
largest hydroelectric dams in Africa, with
Brazilian and Soviet financing. The Kapan-
da Dam on the Kwanza River in Malanje
Province will cost $900 million? when com-
pleted. Approximately $650 million was
covered by sales of oil to Brazil. The Soviet
Union was contributing drawings and
equipment financing for the 520-megawatt
powerplant project.

PRODUCTION AND TRADE

Petroleum represented approximately
$1.8 billion in revenue, or approximately
90% of the country’s export revenue. Ango-
la was reported as having no interest in
becoming a member of the Organization of
Petroleum Exporting Countries. Angola di-
versified its exports and sought closer coop-
eration with the European countries for the

development of its sales. An average of
82,000 barrels per day of petroleum exports
went to the United States, 30,000 to Spain,
20,000 to Japan, and 10,000 to Brazil.

‘Reliable production and trade data were
not available. Production levels were esti-
mated on the basis of the best available
information.
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Table 1.—Angola: Production of mineral commodities?*
Commodity? 1980 1981 1982 1983P 1984¢
METALS
Iron and steel: Steel, crude® _ _ _ _ _ metric tons_ _ 10,000 10,000 10,000 10,000 10,000
NONMETALS
Cement, hydraulic® ___ thousand metric tons_ _ 240 250 250 220 350
1,110 1,050 915 115 750
370 350 310 259 250
1,480 1,400 1,225 1,034 1,000
) ,000 20,000 20,000 20,000
50,000 50,000 58,000 55,000 50,000
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural® _ __ ____ do__ __ 25,000 25,000 25,000 25,000 25,000
Gas, natural:®
Gross__ _ __________ million cubic feet_ - 58,000 55,000 52,000 55,000 55,000
Marketable _ __ ______________do____ 2,500 2,500 2,500 2,500 2,500
Petroleum:
Crude ____. _ thousand 42-gallon barrels_ 55,034 ©52,000 50,700 58,400 73,000
Refinery products:
asoline _ _ _ _____________ do____,
Jetfuel __ ______________do____
Kerogine __ __________
Distillate fueloil - _ _________ do____ NA NA NA NA NA
Residual fuel oil ——do____
Other_ ___ ___ _______ _—do____
Refinery fuel and losses . _ _ __ _ _do____
Total _ _ _ ___ _________ do____ NA NA 7,240 NA NA

®Estimated.  PPreliminary. NA Not available.
1Table includes data available through May 29, 1985.

2In addition to the col?modmes listed, a variety of crude construction m:’atenals (clays, sand aknd gravel and broken

stone) pr for local

levels.
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COMMODITY REVIEW

METALS

Iron ore mining will not resume for at
least another year in Angola. Austrominer-
al GmbH, a subsidiary of Voest-Alpine AG
(VA) of Austria, was commissioned by the
state iron ore company, Ferrangol, to reha-
bilitate the Cassinga mines in Huila. The
mines have been out of operation since
1975. A new target date for relaunching
mining operations has been set for August
1985. Civil strife in the area has hampered
the rehabilitation process. The Austrian
company plans to exploit 21.7 million tons
of detrital iron ore at Cassinga North (Jam-
ba) at a rate of 2 million tons per year. This
ore, containing about 44% iron, will be fed
into a plant at Jamba, which will yield
about 1.1 million tons per year of hematite
concentrate grading 62% to 63% iron con-
tent.

A contract was also awarded to VA to
reequip and modernize the state-owned
steel mill, Siderurgia Nacional, to raise
output to 30,000 tons per year of billets.

NONMETALS

Cement.—Cement production in Angola
was estimated to be 350,000 tons in 1984,
with Cimangola contributing 300,000 tons
and Encime the balance of 50,000 tons.

Diamond.—Companhia de Diamantes de
Angola (DIAMANG) operates the country’s
40 diamond mines. The Angolan Govern-
ment has a 77.21% share of DIAMANG,
with the balance being held principally by
the Belgian Sociéte Générale des Mines.
The state share was held by a parastatal,
Empresa Nacional de Diamantes de Angola.
Angola’s diamonds continue to be marketed
through the Central Selling Organization.
A De Beers subsidiary, Mining and Techni-
cal Services Ltd., provides technical assis-
tance for the mines.

Owing to the civil strife in Angola, the
Cuango Mine was closed for most of 1984,
and unlikely to reopen in the near future.
With Cuango closed, which normally ac-
counts for one-third of the total value of
diamond production, DIAMANG could not
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produce the 1984 planned earnings of $99
million. The estimated production was
approximately 1 million carats. The price
per carat has fallen far below the 1982
value of $85 per carat, because the closed
Cuango produces Angola’s best quality
gems. Largescale diamond theft and
smuggling of the better stones, supply diffi-
culties, and labor morale contributed to low
production.

Steps were taken to offset the Cuango
division’s closure by increasing both the
volume and value of the Andrada and
Lucapa divisions. A new kimberlite pipe
was opened up in the Andrada division.

Phosphate Rock.—A state firm, Fosfang,
was set up in 1980 to exploit the phosphate
rock deposits in Kindonakasi, Zaire Prov-
ince, where there are reserves of 200 million
tons of high-quality phosphate. A Bulgarian
firm, Bulgareomina, began production in
1982 at the Kindonakasi deposits. In 1983, a
Yugoslav company, Energoprojekt, discov-
ered phosphate deposits at Mongo-Tando in
Cabinda. In 1984, the company reported
that 400,000 to 600,000 tons per year could
be mined at the deposit.

Salt.—Government-owned saltworks at
Cabo Negro, Pinda, Rocha Bentiaba, and

Boa Vista, operated by Empromar Kalahari -

and Kuroca enterprises, were being reno-
vated. The saltworks had been virtually
unproductive. The process of restoration
was conducted under a contract with a
Portuguese expert on salt mining. The salt
industry deterioration was basically attrib-
uted to a failure to develop the industry
properly, constant breakdowns of the
pumps, and a shortage of skilled techni-
cians.

MINERAL FUELS

Angola produced 200,000 barrels per day
of crude oil in 1984, which was more than a
30% increase over its 1983 average. The
production of crude oil was approximately
73 million barrels in 1984, with export
earnings of about $1.8 billion. Angola’s oil
reserves were in excess of 1 billion barrels, a
2.5% increase over the past 5 years.

Petroconsultants, a Geneva-based firm,
has predicted a near trebling of Angola’s
1984 oil production to almost 570,000 bar-
rels per day by 1991, with all but 14,000
barrels per day offshore. Angola became the
second ranked oil producer in sub-Saharan
Africa next to Nigeria.

Three foreign oil companies are now pro-
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ducing in Angola: Cabinda Gulf Oil Co.
(CABGOC) of the United States, Finap-
etréleous de Angola of Belgium, and Texaco
Petroleos de Angola of the United States.
CABGOC was the largest producer with
75% of the production. CABGOC's fields are
all offshore Cabinda, where production
started in 1968. The expansion in produc-
tion was due largely to the development of
the huge Takula Field, which was discover-
ed in 1980 and has gradually been brought
into production since yearend 1982. By 1986,
CABGOC’s forecasted production should
reach 200,000 barrels per day. The company
was investing $645 million between 1983
and 1986, and production was expected to
continue rising substantially through the
latter half of the 1980’s. Angola’s first
liquefied petroleum gas exports began from
the Malonga Fields in 1983 and reached
approximately 1 million barrels per year in
1984.

Petrofina of Belgium was responsible for
all of Angola’s onshore production in the
Zaire and Kwanza Basins. Production in
these fields is expected to decline gradually.
In the Kwanza Basin, almost 85% of the
recoverable oil has already been exploited.
In the Zaire Basin, production was expected
to decline to 26,000 to 30,000 barrels per day
by 1985.

Texaco, besides holding a minority inter-
est in onshore production, was producing
offshore oil in Block 2 off the mouth of the
Zaire River. In 1984, two fields (Cuntala and
Essungo) were in production at a rate of
15,000 barrels per day. Five other fields
(Etele, Sulele, Maranga, Maleva North, and
Lombo East) were discovered in Block 2.
Texaco has a 40% share as operator in
Block 2.

Azienda Generali Italiana Petroli S.p.A.
(AGIP) of Italy struck oil with its third
exploration well in Block 1 off Zaire Prov-
ince. Six more wells are planned by AGIP
under its exploration program. AGIP as
operator has a 50% share in Block 1.

Angola has only one refinery near Luan-
da. Following negotiations with Petrofina,
the Government took a 60% share of a new
enterprise to run the Luanda refinery while
Petrofina retained 40%. Crude throughput
at the refinery rose to approximately 10.5
million barrels in 1984.

1Physical scientist, Division of International Minerals.

2Where necessary, values have been estimated to be
convertible from Angolan kwanzas to U.S. dollars at the
rate of 30.214 kwanzas=US$1.00 for 1984.






The Mineral Industry of
Argentina

By Pablo Velasco!

The mineral industry of Argentina was of
minor importance in the production of me-
tallic and nonmetallic minerals; its contri-
bution to the gross domestic product (GDP)
was 2.2%, unchanged from that of 1983.
However, Argentina was self-sufficient in
energy resources—petroleum, gas, coal, and
uranium and had a large electrical produc-
tion capacity. Exploration for petroleum
and natural gas onshore and offshore con-
tinued. Argentina also had the most ad-
vanced nuclear energy program in Latin
America. With two nuclear plants built and
another under construction, nuclear power
provided about 11% of Argentina’s energy
needs, and Argentina was an important
exporter of nuclear technology and assist-
ance to neighboring countries. The mineral
resources of Argentina were potentially im-
portant but remained partially developed
and explored.

Mining generated 0.5% of Argentina’s
foreign exchange earnings, but only 0.2% of
Argentina’s labor force was employed in the
sector. The principal minerals exported, in
order of importance, were iron ore pellets,
coal, lead concentrates, portland cement,
and boron products. Approximately 3,000
small- and medium-size mines were regis-
tered in Argentina, but only a few have
been developed into operations of any sig-
nificance, and most of them were concen-
trated in the nonmetallics and construction
materials sector.

The Argentine economy grew about 2.0%
over that of 1983. This increase represented
a continuation of the recovery that had
begun the preceding year when economic
activity increased 3.1% over that of 1982.

However, inflation continued to increase
and by October 1984 exceeded 700%. Never-
theless, the upward trend in the rate of
inflation leveled off to some extent in No-
vember when a more restrictive economic
policy was applied. Preliminary 1984 fig-
ures released by the Central Bank of Argen-
tina indicated a favorable trade balance of
$3.5 billion, which was up from a $3.3 billion
surplus in 1983. In 1984, exports increased
4% to $8.15 billion and imports grew 3.3%
to $4.65 billion.

Argentina was the world’s fourth largest
producer of borax. There were limited coal
and uranium mining activities by the state-
owned Yacimientos Carboniferos Fiscales
(YCF) and Comisién Nacional de Energia
Atémica (CNEA). The metal mining indus-
try was very limited and could be divided
into two categories, base metals (including
silver) and iron ore. In the base metal
sector, there was only one company of any
significance, Cia. Minera Aguilar S.A.
(CMASA), a subsidiary of St. Joe Interna-
tional Corp., owned by the Fluor Corp. In
the iron ore sector there were four under-
ground mines, three small and one medium-
size, which were owned and operated by the
Government agency Direccién General de
Fabricaciones Militares (DGFM).

Government Policies and Programs.—
Argentina’s Secretariat of Mining conclud-
ed that previous mining policies had been
unable to attract foreign investment and
had emphasized exploration rather than
development. The Secretariat decided to
promote small- and medium-size mining
projects with existing reserves. To reduce
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dependency on mineral imports, projects to
replace these minerals with domestic pro-
duction would be favored. Idle ownership of
mines would not be permitted. The Secre-
tariat also announced -plans to develop a
new approach to foreign investment that

would stimulate new investment and offer
consistent, favorable regulations. This new
approach was to be completed and released
in 1985. An inventory of mining projects
and a model contract were being developed
to assist potential investors.

PRODUCTION

According to the Argentine Secretariat of
Mining, the total volume of Argentina’s
mineral production, including metallic,
nonmetallic, and construction materials, de-
clined an estimated 3%, compared with the
1983 output. Mining output continued to be
dominated by construction materials, which
represented 87% of the total output, follow-
ed by the nonmetallic minerals with 10%
and the metallics with 3%.

The base metals group production was led
in volume by iron ore, followed by uranium,
silver, tungsten, zinc, and lead minerals.
Output of all these minerals except zinc and
lead showed decreases compared with that
of 1983. The output of nonmetallic minerals
was led in volume by cement, followed by
ball clay, salt, gypsum, silica, kaolin, ben-
tonite, and boron minerals.

The downturn in the housing and con-
struction industry had an adverse impact
on almost all the construction materials.
Cement producers were operating their
plants at 449% capacity at yearend.

Steel production decreased 10.9% com-
pared with that of 1983, owing to restrictive
measures by foreign importers and decreas-
ed domestic consumption. In the energy
sector, production of coal decreased from
491,000 tons in 1983 to 450,000 tons in 1984.
Crude oil production declined 2.2% to about
175 million barrels. Increased pipeline ca-
pacity, more discoveries of natural gas in
Neuquén and Campo Duran in the north of
the country, and the Government’s plan to
shift its industrial use from oil to natural
gas resulted in a 7% increase in production
of natural gas to 512 billion cubic feet.

Table 1.—Argentina: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983P 1984¢
METALS
Aluminum:
Primary ________________________ 133,100 133,900 137,600 132,800 3133,700
Be 7 5,000 6,000 7,000 37,000
ross weight 31 7 6 24 15
BeOcontent ___ - 3 1 1 2 1
Cadmium: Smelter 18 __ 21 19 20
Chrommm Chromite, gross weight _ _ _ _ __ ___ _ 169 NA NA NA NA
é)er Mine output, 'metal content _____ ____ 182 80 38 507 500
Mine output metal content_ _troy ounces_ _ 10,622 14,757 20,319 23,374 24,000
Iron and steel: :
Iron ore and concentrate, gross weight
thousand tons_ _ 437 398 587 609 512
Metal:
Pig iron and sponge iron _ __ _ __ do____ 1,793 1,720 1,896 1,862 1,821
Ferroalloys, electric-furnace:
Ferromanganese ____ _____ ____ 23,234 22,423 24,201 25,004 24,500
Silicomanganese _____________ 11,835 12,779 15,679 13,523 13,500
Ferrosilicon ________________ 11,781 10,286 16,870 15,454 15,400
Other ____________________ 2,226 2,771 4,246 4,000 4,000
Total . __ _______________ 49,076 48,259 60,996 57,981 57,400
Steel,crude ________ thousand tons_ _ 2,685 2,526 2,913 2,943 2,622
Lead Semimanufactures* _ _ _ _ ___ __ do____ 2,643 2,193 2,667 2,492 2,367
ad:
5ir‘l§l output, metalcontent _ ___________ 32,606 32,652 30,115 31,284 34,000
etal:
Smelter, primary ________________ 23,200 19,000 17,000 16,000 19,000
Refined:
Primary_ __________________ 23,200 19,000 17,000 16,000 19,000
Secondary __ _______________ 18,500 15,600 14,600 15,000 17,000
Total L _ __ ______________ 41,700 34,600 31,600 31,000 36,000

See footnotes at end of table.

‘
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Table 1.—Argentina: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984¢
METALS —Continued
M: ore and rate:
Grossweight __ _ __________________ 6,146 2,706 3,900 6,926 6,000
Metalcontent _ __ _________________ 1,454 507 789 1,385 1,200
Silver, mine output, metal content
m thousand troy ounces_ _ 2,357 2,518 2,684 2,500 2,500
in:
Mine output, métalcontent _ _ _ _________ 351 413 304 291 300
Metal, smelter® ___________________ 300 200 200 150 150
Tungsten, mine output, W content _ _ ___ _____ 44 11 17 41 40
Uranium, mine output, U3Og content
z . kilograms_ _ 284,900 221,000 470,462 135,000 100,000
inc:
Mine output, metal content __ __ ___ _____ 33,409 35,150 36,381 36,586 37,000
Mine, smelter, primary _ _ ___ __________ 38,700 26,800 28,900 32,000 35,000
NONMETALS
Abrasives:Garnet _ ___ ________________ 7,200 NA NA NA NA
__________________________ 1,261 1,280 1,218 1,240 1,250
Barite - _ _ _________ ______________ 49,623 49,279 36,597 61,094 60,000
Boron materials,crude _ _ _ _ ___ __________ 155,849 125,617 123,492 113,123 120,000
Cement, hydraulic_ . __ _____ thousand tons_ _ 7,133 6,651 5,624 5,623 35,120
Clays:
%all clay (plastic clay),ness - _ _____ do____ 1,953 1,681 1,362 1,853 1,800
Bentonite _ _ _ _ __ __ _______________ 131,384 122,719 123,254 135,569 130,000
Foundryearth ___ _________________ 44,871 41,799 91,533 115,260 114,000
Fuller’s earth (decolorizingclay) _ _ _______ 4,772 5,246 11,795 6,741 6,500
Kaolin____ _____________________ 91,417 66,821 72,421 145,098 140,000
Laterite (aluminous) ________________ 73,110 86,853 7,060 23,881 23,000
Refractory __ __ __ _____ __________ 176,682 105,741 99,959 73,352 70,000
Other® - 693,950 407,014 372,807 459,208 455,000
Diatomite - : 4,972 6,729 10,981 )
Feldspar _ - 32,529 26,118 15,091 20,065 20,000
Fluorspar - 15,468 20,755 23,727 28,985 ,
Graphite_ _ - 5 2 12 20 20
Gypsum, erude __ ____________________ 932,149 670,544 615,540 510,935 500,000
lﬁthmm Spodumene, amblygonite, gross welght - 80 25 113 152 150
ica:
Sheet_ _ _ _ . __ __ o ____ 218 44 24 28 25
Wasteandscrap _ __ _ _ ______________ 616 459 218 285 270
Nitrogen: N content of ammonia _ __________ 65,355 40,300 58,000 51,500 351,000
Phosphates: Thomasslag® _____ __________ 3,621 673 600 600 500
Pigments, mineral, natural: Ocher __________ 955 739 932 853 800
Precious and semiprecious stones: Amethyst
kilograms_ _ 1,000 1,500 23,043 26,000 24,000
Pumice and related volcanic materials ___ ____ 36 509 51,161 53,540 68,624 65,000
Salt:
Rock _ _ _ ____________ thousand tons_ _ 1 1 1 1 1
Solar _ _ _ _ _ ________________ do____ 1,003 937 594 677 650
Total _ __ ____ _________ do____ 1,004 938 595 678 651
Sand and gravel:
Sand:
Construction _ _ ___________ do____ 17,017 15,273 14,297 12,524 10,000
Ferruginous-titaniferous _ __________ 2 3 1 @)
Silica sand (glass sand) _ thousand tons_ _ 202 265 227 314 300
Gravel - _ __ ________________ do____ 10,657 9,522 8,240 5,878 5,800
Stone:
Alabaster _ _ __ ___________________ - __ NA NA NA
Basalt ______________ thousand tons_ _ 3,721 3,762 4,182 2,894 2,800
Calcareous:
Calcite, nonoptical _ _ _ _ _ __________ 17,888 13,920 6,789 17,520 7,400
Calcium carbonate (chalk) __________ 32,706 4,673 17,604 8,325 8,000
Dolomite . ________________ 220,521 212,928 257,158 239,496 200,000
IMim%sltone _________ thousand tons_ _ 14,322 14,491 12,651 12318 12,000
arble:
Aragonite,broken__ _ __________ 7,342 3,689 3,323 4,782 4,500
Onyzx, in blocks and broken _ __ - ___ 23,638 15,911 11,420 16,359 15,000
Travertine, in blocks and broken_ _ _ _ 16,297 12,144 14, 399 5,686 5,000
Unspecified, in blocks and broken _ _ _ 105,415 82,379 51,342 74,284 70,000
Flagstone _ _ _ _ __ __ _______________ 162,219 73,243 114,519 80,508 75,000
Granite:
Inblocks  _ ____ _______________ 41,005 46,812 33,374 41,554 40,000
Crushed __________ thousand tons_ _ 7,837 6,235 5,439 5,112 5,000
Quartz,crushed ___________________ 76,692 180,091 76,149 81,615 80,000
Quartzite, crushed _ ______ thousand tons_ _ 1,675 1,183 1,048 765 150
Rhodochrosite ___ _________________ 87 30 35 45 40
Sandstone_ _ ___ __________________ 187 160 NA 28 20
Serpentine, crushed - _ _______________ 30,248 28,467 21,284 22,460 21,000
Shellmarl ______________________ 671,336 800,728 819,009 718,000 700,000
Tuffand tufa _ _ _ _____ __ thousand tons_ _ 1,974 3,118 1,135 1,031 1,000
Strontium minerals: Celestite - _ _ __________ 268 310 776 673 600

See footnotes at end of table.
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Table 1.—Argentina: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983P 1984
NONMETALS —Continued
Sulfates, natural:
Aluminum @lum) __________________ 34,735 4,186 38,850 3,983 3,500
Iron (melanterite) _____ _____________ 100 NA NA NA NA
Magnesium (epsomite) __ _____________ 8,556 1,000 2,321 828 800
Sodium (mirabilite) _________________ 317,868 52,018 42,257 45,065 45,000
Sulfur: Native from caliche _ _____________ . 10 —— —_ -
Talc and related materials:
Pyrophyllite _ _______ _____________ 5,226 1,026 2,687 4,925 4,000
Steatite ________________________ 2,930 1,452 1,490 1,387 1,300
Tale __ ____ _____ _____________ 24,575 33,741 24,716 23,379 23,000
Total __ _____________________ 32,731 36,219 28,893 29,691 28,300
Vermiculite_ _ ______________________ 9,907 3,277 3,354 3,951 3,600
Water, mineral-containing_ _ _ . ___________ 125,746 98,735 88,476 76,819 75,000
Zeolite . __ ________ _____ ___________ 30 40 50 60 50
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural _ _ __ _____ ____ 992 1,186 2,480 5,852 5,800
Coal, bituminous_ _ _ __ _____ thousand tons_ _ 389 498 515 491 450
Coke, all types including breeze _ _ _ _ __ _ do____ 546 451 536 450 437
Gas, natural:
Gross_ _ ___________ million cubic feet_ _ 475,535 481,305 543,875 477,543 512,027
Marketed ___ _______________ do____ 270,000 294,147 333,848 78,649 78,081
Natural gas liquids:
Butane_ _ ____ thousand 42-gallon barrels_ _ 1,670 2,211 T 3,400 T 3,600 3,800
Propane _ . _________________ do____ 2,069 3,019 T €4,700 T €4,900 5,100
Total _ ___ ______________ do____, 3,739 5,230 T €8.100 T €8,500 8,900
Peat, agricultural ____________________ 4,560 2,460 3,800 3,726 3,500
Petroleum:
Crude - _____ thousand 42-gallon barrels_ _ 179,676 181,352 179,072 179,097 175,200
Refinery products:
line ________________ do____ 44,009 43,658 44,315 43,663 43,180
Kerogine __ ______________ do____ 4,587 3,298 3,387 4,095 ,565
Jetfuel ________________ do____ 6,072 6,102 5,104 4,852 5,257
Distillate fueloil ___________ do____ 55,100 56,232 56,095 56,342 56,251
Residual fueloil ___________ do____ 51,159 51,132 46,835 43,285 41,213
Lubricants_ _ ___ __________ do____ 1,939 1,871 2,199 1,968 2,076
Other__________________ do____ 13,629 12,808 13,966 7,145 8,574
Refinery fuel and losses _ _ _ _ __ _ do____ ~ 13,121 14,874 11,284 14,612 10,404
Total _______________ do____ 189616 189,975 183,185 175,962 170,520

®Estimated.  PPreliminary. 'Revised. NA Not available.

1Table includes data available through June 30, 1985. .

2In addition to the dities listed, bi h, carbon black, columbite, lime, natural gasoline, perlite, and potassium
sulfate (kalinite) are or are believed to be produced, but output is not reported quantitatively and available information is
inadequate to make reliable estimates of output levels.

Reported figure.
“Hot-rolled i f res only; excludes castings and cold-rolled i fe produced from imported hot-
rolled semimanufactures.
SIncludes plastic, ipl and/or ferrugi clays used totally in the manufacture of portland cement.

®Thomas slag production was estimated from the Thomas crude steel reported in La Siderurgia Argentina 1980-81
annual publication and from Zéaercentage of slag produced from Thomas crude steel reported during 1974-76; for 1980 and
19?1 from the reports published by the Instituto Argentino de Siderurgia in 1982.

Revised to zero.

TRADE

The estimated mineral trade balance ex- concentrates, iron ore and iron ore pellets,
cluding petroleum and natural gas was a bauxite, asbestos, clays, sand, and sulfur.
negative $24 million, which was down from Both the gross tonnage and the value of
$35.5 million in 1983. The leading exports Argentine mineral imports in 1984 showed
by volume were iron ore pellets, coal, ce-. a reduction from their 1983 levels, Imports
ment, lead ore and concentrates, and boron of metallic minerals were valued at $92
products. Exports of minerals and products million, while imports of nonmetallic min-
have been decreasing for 4 consecutive erals were valued at $36 million; however, if
years. The decrease was attributed to high- imports of manufactured metal products
er domestic costs, combined with lower and chemicals were included, the total in-
international prices. Imports of mineral creases to about $800 million. Argentina is
commodities included manganese ore and still heavily dependent on foreign sources of
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minerals, metal products, and chemicals.
The reduction in imports reflects the de-
crease of economic activity, which resultéd
in a reduction in per capita demand for
steel. :
Imports of crude and refinery products
showed a sharp decline, mainly because of a
significant slowdown in the Argentine econ-
omy, which resulted in a reduction in de-
mand for fuels and the substitution of fuel
oil by natural gas in many industrial appli-
cations.

Argentina’s imports of natural gas from
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Bolivia declined 0.7% in volume and fell
0.6% in value to $376 million compared
with that of 1983.

Argentina and Brazil were studying a
major natural gas supply project to trans-
port Argentine gas to Brazil’s industrial
heart of Sdo Paulo via a 932-mile pipeline.
The project calls for transporting about 706
to 882 billion cubic feet per day from north-
ern Argentina’s Salta Province through
Paraguay to Sdo Paulo in southern Brazil.
Argentina was to finance construction of
the pipeline.

Table 2.—Argentina: Imports of selected mineral commodities?
(Metric tons unless otherwise specified)

Commodity 1982 1983
. . METALS
Aluminum: Ore and concentrate _ _ _ _ _ _ _ _ _ _ _ _ ____ _______________ 18,105 16,736
Chromium: Ore and concentrate _ _ _____________________________ 6,198 14,103
Iron:Oreand concentrate _ _ _ _ _ _ _ __ __ _____ ___________________ 1,504 1,431
nese:
Oreand concentrate.. _ _ _ _ _ __ _ _ ___ _ ____ ___________________ 126,250 63,425
Oxides - _ 2,429 1,497
Tin: Ore and concentrate _ _ _ _ _ 320 __
Titanium: Ore and concentrate _ 1,930 2,402
Other: Ores and concentrates _ _ 204 131
NONMETALS

165 436
15,461 14,152
677 708
1,695 1,516

271
Clays,crude_ _ _ ______________________ ___________________ 13,051 25,761
Cryolite and chiolite 18 34
Diatomite and other infusorialearth . _ ___________________________ 913 925
Graphite, natural ________.________________________________ 241 312
Gypsumand plaster _ _ _ _ _ _ _________ 13
Magnesite _ __ __ ________________ 8,887 19,304

Mica: Crude including splittings and waste _ 44
Pyrite, unroasted _ _ __ ____________ o9 56
Saltandbrine __ __ ___ ___ __ _______ __ 54 142

Stone, sand and gravel:

Dolomite, chiefly refractorygrade _ _ _ _ __ ___ ___________________ 595 902
Gravel and crushedrock _ _ _ _ _ _ __ _ _ _ _ __ _ __ ___ ______________ 45 74,470
Quartzand quartzite __ _ _________________________________ 68 539
Sand other than metal-bearing _ _________________ 78,975 150,966
Sulfur: Elemental, crude including native and byproduct 81,020 100,532
Talc, steatite, soapstone, pyrophyllite __ _ __ ___________ 337 728
Other: Crude 142 176

TRevised.
1Table prepared by Harold Willis. Source data for 1983 were not available at the time this table was prepared.

COMMODITY REVIEW

METALS

Aluminum.—Production of primary alu-
minum, estimated at 133,700 tons, was 0.7%
higher than in 1983. Aluminios Argentinos
S.A.IC,, the largest aluminum producer in
the country, continued operating the Puerto
Madryn plant at full capacity despite the
depressed economic situation of the nation.
However, the aluminum-transforming in-
dustry, led by Camea and the Kicsa Co., was
subject to official price controls, which se-

riously affected their productive capacity
because the cost of prime materials had
risen on an average of 136%; labor, 166 %;
electrical power, 162%; and natural gas,
147%. Kicsa began a $4 million expansion
program to increase its plant production
capacity by about 20% to 25%. This project
was scheduled for completion in April 1985.
The decision to expand its production capac-
ity was based on expected continuous
growth of the market in the near future.
Metalurgia Oliva, another aluminum-
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transforming company, decided to build a
new plant to manufacture foundry and
rolling products from primary aluminum.
Production from this $2 million project was
expected to start in late 1985 or early 1986.

Exports of aluminum ingots decreased
about 14% to 30,100 tons owing mainly to
delays in shipments. Exports of processed
aluminum products increased 72% to 25,000
tons, compared with the 1983 level, because
of increased foreign demand, principally
from the United States and neighboring
Latin American countries.

Copper.—The new' Argentine Govern-
ment, through its Secretariat of Mining,
announced under its new mining expansion
plan that the Government will emphasize
development of mineral deposits for export.
Special priority is to be given to the develop-
ment of the much delayed Bajo la Alum-
brera porphyry copper-gold-silver-molyb-
denum deposit in northwest Catamarca
Province.

The project was owned by the state min-
ing company Yacimientos Mineros de Agua
de Dionisio (YMAD), itself controlled by
DGFM. The Government, however, was
forcing DGFM to relinquish control over the
deposit, opening the way for international
tenders. The tenders, aside from developing
the work described in the drawings and
specifications, will construct all infrastruc-
ture such as access roads, bridges, and mine
utilities, etc.

The Bajo la Alumbrera deposit contains
reserves estimated at 350 million tons with
an average ore grade of 0.49% copper, 0.62
gram of gold, 2.5 grams of silver per ton,
and 0.008% molybdenum. Yields were pro-
jected at 60,000 tons per year of copper, 10.5
tons per year of silver, 0.6 ton per year of
gold, and 500 tons per year of molybdenum.
The Government will grant rebates to pro-
mote exports once local needs are met. The
Government also intends to call for an
International Bank for Reconstruction and
Development loan to help finance a new
feasibility study and to call for tenders for
development of the project. The total re-
quired investment could reach about $650
million.

The El Pachén project of CMASA in San
Juan Province remains on the shelf; this
project has reserves of over 800 million tons
averaging 0.67% copper and 0.016% molyb-
denum. The parent company, St. Joe, con-
tinued investigating lower cost extrac-
tion technology such as in situ leaching,
which could eventually be applied to the El
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Pachén deposit.

Preliminary exploration for molybdenum
and copper in the Famatina District in La
Rioja Province resulted in disappointingly
low grades. Nevertheless, preliminary esti-
mates conducted in one-fourth of the min-
eralized area of the Nevados del Famatina
deposit showed 200 million tons of reserves
averaging 0.06% molybdenum and 0.17%
copper. The State of La Rioja has high hopes
of increasing the reserves and ore grades
once the exploration drilling in the remain-
ing area is completed.

Gold.—The Secretariat of Mining an-
nounced that it will call for tenders for
the exploration and exploitation of the
Huemules gold deposit located in the Prov-
ince of Chubut. The deposit was estimated
to have 3 million tons of ore containing
about 2.3 troy ounces of gold, 6 troy ounces
of silver, 8.8% zinc, 6.0% lead, and about
2.0% of copper per ton. Initial exploration
of the deposit was conducted by the United
Nations Revolving Fund, which also provid-
ed much of the initial costs. Ore reserves
have to be developed, and the property-
project requires a careful and thorough
evaluation. This announcement was the
first result of the policy shift directly aimed
at obtaining an assessment of the economic
potential of mineral deposits instead of the
previous practice of only making an inven-
tory of deposits. Similar calls for tenders
were expected for the Ofir (gold and other
metals) Mine in La Rioja and the Ofir Mine
in San Juan.

Gold production in Argentina had been
increasing steadily,since 1978 when produc-
tion reached 5,600 troy ounces to an esti-
mated figure of 23,374 troy ounces in 1983.
The 1984 output of gold was about the same
level as in 1983 and was equally divided
between Mina Angela owned by Cia. Cerro
Castillo S.A,, in ChubGt Province, and
Farallén Negro Mine of YMAD in Catamar-
ca Province. The YMAD bullion refinery
installation at the Farallon Negro Mine was
scheduled for completion in 1985. Earlier
the bullion had been processed in Buenos
Aires. Production was expected to reach
approximately 16,000 troy ounces of gold
and 80,000 troy ounces of silver per year.

Two private companies were granted the
Famatina gold concessions to exploit the
alluvial gold deposits of Los Roblones, Playa
Amarilla, and Mariposa de Oro in La Rioja
Province. According to La Rioja govern-
ment prefeasibility studies, the alluvial gold
deposit reserves were estimated to be about
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30 million tons of ore, containing approxi-
mately 160,000 troy ounces of gold for a
total estimated value of $65 million.

Iron Ore.—Argentina’s largest iron ore
mining company, Hierro Patagonico S.A.
Minera (HIPASAM), which operates the
Sierra Grande Mine in Rio Grande Prov-
ince, produced 723,000 tons of iron ore
grading 29% iron and 465,000 tons of iron
ore pellets grading 65% iron. HIPASAM
reportedly only used 50% of its plant capac-
ity, owing to depressed demand in the local
market. Sociedad Mixta Siderargica Argen-
tina S.A. (SOMISA) and HIPASAM were
conducting technical and economical feasi-
bility studies on HIPASAM’s iron ore in
order to reduce the phosphorus content,
which created problems in SOMISA’s di-
rect-reduction blast furnaces. In addition,
SOMISA’s No. 2 blast furnace, which was
shut down during the second half of the
year for maintenance and for economical
reasons, created difficulties in planning and
forecasting demand and production of HI-
PASAM’s iron ore pellets. The Altos Hornos
Zapla smelter, in Jujuy Province, owned
and operated by DGFM, had processed
about 330,000 tons of low-grade iron ore
from its three small mines: Cerro Labrado
(35% iron), 9 de Octubre (33% to 48% iron),
and Puesto Viejo (30% to 38% iron). The
0.6% to 0.7% phosphorus content in the
iron ore from these mines resulted in high-
phosphorus pig iron, which was treated in
the Thomas converters.

Imports of iron ore and pellets came
mostly from Brazil (73%) and Peru (27%).
They totaled 1.6 million tons, which was
30% less than in 1983. Production of iron
ore in Argentina decreased 16% compared
with that of 1983.

Iron and Steel.—The Argentine steel in-
dustry experienced an unfavorable market
situation because of lower consumer de-
mand. Total consumption (direct and indi-
rect) declined 12% compared with that of
1983. Production of crude steel, primary
iron (pig and sponge), and semimanu-
factures decreased 10.9%, 2.2%, and 5%,
respectively, compared with that of 1983.
Argentina was the only steel producer
among the most important Latin American
producers that experienced a decline both
in production and consumption of steel.
Among the reasons for these declines were
the depressed economic situation of the
country, insufficient investments, and the
flight of capital accompanied by a drastic

fall in internal savings. The economy of the
steel industry was also affected very se-
riously by the Government’s price policy,
which had maintained the steel producers
at low production-capacity levels and high
production costs.

The price policy was changed at yearend,
but the accumulated losses remained un-
changed. The international market for
steel was a significant issue in 1984. The
U.S. International Trade Commission voted
in November that imports of wire rod from
Argentina and Spain had injured the U.S.
steel producers and gave the go-ahead to the
U.S. Department of Commerce to impose
antidumping duties up to 119% on the
material. Between 1983 and 1984, the U.S.
steel imports from Argentina increased to
1.4% of the U.S. consumption from 0.3%.
The U.S. steel imports were valued at $14
million in 1983. In 1984, Altos Hornos Zapla
smelter officials announced that about
12,000 tons of steel would be shipped to
China during the first quarter of 1985. This
shipment would be the first part of a 50,000-
ton contract with China whereby the steel
was to be delivered in 1985. Similar negotia-
tions are underway with India and other
countries in the Pacific and Indian Oceans
and the Far East in an attempt to relieve
the current steel crisis caused in part by the
U.S. import limitations.

Lead, Silver, Zinc, and Others.—St. Joe’s
Aguilar Mine was operating at a rate of
688,000 tons of ore annually. Proven and
probable reserves totaled 6.2 million tons of
ore grading 5.8% lead, 6.9% zinc, and 3.5
troy ounces of silver per ton.

Aguilar produced concentrates -contain-
ing approximately 32,000 tons of lead,
37,000 tons of zinc, and 1.6 million troy
ounces of silver. Part of the concentrates
normally sold to smelters and refineries in
Argentina have been exported for the past 4
years.

St. Joe holds 50% ownership in Sulfacid,
the principal active zinc refinery in Argen-
tina. During the past 3 years, zinc capacity
at Sulfacid has been increased from 25,800
to 31,700 tons annually. The electrolytic
zinc plant also produces about 70,000 tons
per year of sulfuric acid.

During 1984, six exploration projects
from the small-mining sector received cred-
it loans for a total amount of 31 million
pesos, as part of Argentina’s new ‘“Mining
Expansion Plan.” These exploration proj-
ects were for feasibility studies for possible
exploitation of metallic reserves, which cur-
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rently the country has to import from other
nations.

Manganese.—The Secretariat of Mining
had approved a 2.6 million pesos loan to Cia.
LS. Grassi S.A., to explore the Tres Lomitas
manganese deposit in Cérdoba Province.

An agreement between the Province of
Cordoba and the Secretariat of Mining was
signed on November 20, 1984, for the con-
struction and operation of a manganese
gravity concentration plant at the El Pozo
Nuevo in the Sobremonte Department. The
manganese plant will have a 200-ton-per-
day processing capacity, and it was esti-
mated to recover about 80 tons of manga-
nese concentrate daily grading 34.5% man-
ganese. Argentina’s current production of
manganese comes from mines in Cérdoba,
Mendoza, and Santiago del Estero Prov-
inces.

The Farallon Negro Mine in the YMAD
District in Catamarca has been yielding
manganese for several years, but the man-
ganese is not recovered while the gold and
silver ores are processed. The tailings from
this process are being stored for future
recovery of manganese.

Production of manganese in Argentina
decreased from 1978 to 1981, but experi-
enced a modest recovery in the past 3 years.
Consumption of manganese in steel and
ferroalloy plants continued to be high, and
it was estimated that Argentina in 1984
imported $9 million worth of manganese.

Tin.—For the past several years, Argenti-
na has been producing tin and silver from
the Grupo Minero Pirquitas Mines, owned
and operated by the private consortium
Sociedad Minera Pirquitas-Picchetti y Cia.
S.A. These tin deposits were discovered in
1932 and are in the Department of Rincona-
da, Jujuy Province, 60 kilometers from the
Bolivian border. Sociedad Minera Pirquitas
owns two fully integrated smelters, a tin
smelter and refinery known as Estansa S.A.
and La Cuprifera Argentina S.A.I.C., locat-
ed in Reyes and Palpala Districts in Jujuy
Province. Monthly production of concen-
trates from the Pirquitas’ mines are about
50 tons of tin and 1,000 kilograms of silver.
Approximately 80% of the concentrates are
processed in the local smelters with an 80%
to 85% recovery. The remainder, as well as
slags from previous smelting processes, are
sent to Belgium. The Estansa smelter was
designed for processing low-grade tin sulfide
ores and has an operating capacity of 480
tons of tin metal per year. Most of the feed
will be provided from Sociedad Minera Pir-
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quitas’ mines in Jujuy; however, the compa-
ny officials indicated that additional feed
for the plant could be imported from Potosi,
Bolivia.

Titanium.—At yearend 1984, the Secre-
tariat of Mining announced that it was se-
riously considering the development of min-
eral sands that contain ilmenite, zircon, and
rutile. These sand deposits are located at
San Blas Faro Segundo on the Atlantic
coast near Buenos Aires. Reserves of about
12 million tons of ore grading 2.5% tita-
nium oxide, 11% iron, and zircon in minor
quantities were identified in a 1-kilometer-
wide strip extending about 45 kilometers.

Tungsten.—Tungsten output increased
for the past 2 years but leveled out in 1984.
Most of the output comes from mines in
Cordoba, San Luis, and Rio Negro Prov-
inces. Exploration conducted in two mines
(San Martin and Cefrito Blanco) in San Luis
Province showed 2,000 tons of WO;, with
great potential to increase reserves as study
and drilling proceeds. Argentina has three
tungsten plants, including one recently in-
stalled at La Toma in San Luis Province
with a processing capacity of 300 tons of ore
per day. Officials from San Luis indicated
that there were several small producers of
tungsten that could produce an additional
50 tons of ore per day. Based on plant ca-
pacity, these plants could produce 35 to 45
tons of WO; concentrate per month.

NONMETALS

Aluminum Sulfate.—The Secretariat of
Mining of Argentina and the Secretary of
Mining, Industry and Commerce of Jujuy
Province signed a contract for the installa-
tion of an integral aluminum sulfate plant
and the evaluation of reserves in the Dis-
trict of Tafna, Department of Yavi, which is
located close to the border with Bolivia.

Production of natural aluminum sulfate
in Argentina currently comes from deposits
located in the Province of San Juan and has
been decreasing since 1979 when it reached
a record high of 48,000 tons. The 1984
production was only 3,500 tons. In Septem-
ber, an extended contract for the next 10
years was signed to supply the nation with
this important commodity, instead of im-
porting it from foreign countries.

Boron.—Production of boron minerals in-
creased 6% to 120,000 tons, compared with
that of 1983. The largest boron mineral
producer in Argentina was Cia. Boro-
quimica S.AM.I.C.A'F., owned by Rio Tinto
Zinc Corp. Ltd. This company produced
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and processed borate from ulexite miner-
als, a hydrous borate sodium and calcium
locally called “tinkal.” The primary im-
porters of boron minerals and boron prod-
ucts from Argentina were Brazil, Uruguay,
and, in lesser quantities, the United States.

Cement.—The Argentine Cement Indus-
try had been expanding and increasing its
installed capacity for several years. Nine-
teen cement plants operated during 1984.
These were located in 11 provinces and had
a total installed annual capacity of over 11
million tons. All were privately owned.
Domestic demand for cement fell and ex-
ports decreased. Total cement plant capaci-
ty use continued decreasing from 50% in
1982 to 48% in 1983 to 44% at yearend.
Production of cement decreased 9% com-
pared with the 1983 level. The reasons for
the drastic decline in the Argentine cement
industry were the generally depressed econ-
omy, the rigid price control policy, the high
rate of inflation, and low demand in the
construction sector.

Potassium Salts.—The Secretariat of
Mining was supporting projects that can be
mined at lower cost than the cost of im-
ports. Among these was the potassium salt
project located in Malargue, Mendoza Prov-
ince. This project was officially inaugurated
in 1983 and owned by Empresa Minera Tea
S.A. Under this program, Empresa Minera
Tea was granted an additional loan to
explore further the potassium chloride de-
posits in Malargue. Argentina believes this
project will allow the country to achieve
self-sufficiency in this basic fertilizer miner-
al.

Sodium Carbonate.—There were two
projects under study for the development
and exploitation of sodium carbonate in
Argentina. The first project considered for
exploitation by the Government and the
private firm, Empresa Alcalis de la Patago-
nia S.A., was the San Antonio del Oeste in
the Rio Negro Province and the second in
Malargue, Méndoza Province, by the Centro
Minero Departamental. Both projects would
recover sodium carbonate (soda ash) by the
“Solvay” process.

The other project in Malargue, Mendoza,
was still under consideration for possible
negotiation with the Polish Government.
The Polish Government indicated an inter-
est in a feasibility study regarding a possi-
ble joint venture between the two Govern-
ments and that Poland would be interested
in receiving Argentine fishing vessels in
exchange for its assistance.
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MINERAL FUELS

Coal.—Argentina’s only coal mining com-
plex, Rio Turbio, located in the southern
Province of Santa Cruz, produced about
450,000 tons of coal, which was slightly
below output in 1983.

Argentina shipped 33,000 tons of coal to a
utility in Denmark as part of an experimen-
tal program to export coal to Europe. How-
ever, because of the current depressed econ-
omy of the country and the need to curb
imports of coal and to maintain a favorable
balance of payments, it is unlikely that the
planned marketing program to sell coal to
foreign countries will be successful. YCF
officials indicated that Argentina will give
priority to meeting domestic demand for
coal rather than exporting and that there is
no certainty that YCF will be able to meet
projected Argentine internal demand for
coal during the next few months because of
the need for substantial investment to ex-
pand the Rio Turbio output above 1.5 mil-
lion tons per year. In addition, the Govern-
ment was also planning a major shift in
industrial energy from oil to natural gas
and coal.

One of YCF's biggest clients, the Argen-
tine state electricity company, Agua y En-
ergia Eléctrica (AEE), plans to have a total
of 620 megawatts in extra capacity coming
on-stream at its Bahia Blanca power station
in about 2 years. Coal requirements at
Bahia Blanca were estimated to rise about
1.5 million tons per year, once the new
plant comes on-stream, all of which was
supposed to have come from Rio Turbio.

AEE currently uses about 300,000 tons of
coal per year, but another project at San
Nicolas in Buenos Aires Province will re-
quire an additional 500,000 tons per year
during the second half of the 1980’s. The
Argentine steel industry is gradually de-
manding more coal from Rio Turbio. SOMI-
SA alone uses about 70,000 tons of coal per
year, which currently is imported from
foreign countries.

Natural Gas.—Natural gas deliveries by
pipeline amounted to 512 billion cubic feet,
which was*an increase of 7% compared with
1983 pipeline deliveries. Natural gas pro-
duction has been increasing since 1978,
mainly due to major discoveries in Neuquén
and increased pipeline capacity. Reserves of
natural gas were 24.4 trillion cubic feet.
Based on current consumption of 512 billion
cubic feet per year, the reserves will last for
almost 50 years. Existing contracts for the
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purchase of Bolivian gas through 1992
would increase these reserves by approxi-
mately 625 billion cubic feet.

Production of liquefied petroleum gas in-
creased 4.7% compared with that of 1983,
and imports of natural gas from Bolivia
declined 0.7% to 78 billion cubic feet. The
original contract for importing Bolivian
natural gas was signed in 1969. The con-
tract requires Bolivia to supply Argentina
with 212 million cubic feet of gas per day.
Current contract price is $4.28 per million
British thermal units (Btu). The initial price
in 1972 was $0.22 per million Btu for gas
delivered to -Campo Duran. Bolivia has
fulfilled the contract terms in supplying
gas, but Argentina has fallen behind in its
payments to Bolivia.

There were ongoing discussions with
Chile concerning exports of natural gas
from Loma de La Lata Gasfield in Neuquén
Province by pipeline to Santiago, Chile.
There were also general discussions with
Brazil on natural gas exports via a pipeline
from Campo Duran to Sao Paulo, Brazil.

Argentina was proposing a 5-year, $1.4
billion plan stressing natural gas develop-
ment and exporting oil derivatives. As part
of that plan, the Soviet Union has reported-
ly offered to design and construct 370 miles
of natural gas pipeline. This proposal would
carry 500 million cubic feet of gas per day.
It would run east from the Neuquén gas-
fields to the Atlantic Ocean near Bahia
Blanca. In a separate project, two process-
ing plants would be built at the end of the
gasline to produce 800 tons per day of
propane, butane, and ethane for export.

Petroleum.—Oil production in Argentina
has shown a downward trend in recent
years. This is a result of both a downturn in
the economy, resulting in reduced demand,
and a reduction in new investment by
production contractors unhappy with the
prices paid by YPF for their crude. The
decrease in demand also resulted in a reduc-
tion in imports. Exports remained stable
and were sufficient to offset the value of
imports.

Argentina’s oil production in 1984 fell
2.2% below the 1983 level to 175 million
barrels. Oil reserves totaled 2.4 billion bar-
rels. At the present level of production of
175 million barrels per year, these reserves
are sufficient for about 14 years.

During the last 4 years, Argentina chang-
ed from a net importer to a net exporter of
refined petroleum products. In 1983, Argen-
tina produced enough domestic crude oil to
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satisfy its needs and continued to do so in
1984. This was not because crude oil produc-
tion increased but rather was due to the
drop in demand for petroleum products
because of an economic recession. Howev-
er, Argentina’s new Government has an-
nounced that it will promote a steady in-
crease in new reserves and production, prin-
cipally through YPF, although private com-
pany (both domestic and foreign) participa-
tion will be welcome. .

Production contracts signed in 1976-77
and renegotiated in 1983 were to be review-
ed, and in some. cases, revised by the new
administration during the 120 days allotted
for a renegotiated contract.

During 1984, 18 contracts were renegoti-
ated and reshaped into service contracts
with the price of oil varying between $10.50
and $18.76 per barrel; the previous price
was $17.59 per barrel.

An agreement was signed between YPF
and Shell Cia. Argentina de Petroleo S.A., a
subsidiary of the Royal Dutch/Shell Group,
to develop offshore oil reserves east of the
Tierra del Fuego. Shell will invest $290
million to attempt to develop reserves in the
4,895-square-kilometer block off the Magal-
lanes Strait in the extreme south of Argen-
tina. Under the proposed contract, YPF will
pay shell 75% of the international market
price for oil produced up to a target rate of
19,000 barrels per day from the Magallanes
Field. According to YPF, Shell will pay $308
million in operating costs and $336 million
in taxes to the Government, and YPF will
receive $371 million in profits during the 10-
year life of the contract. The price agreed
upon between YPF and Shell was about
$22.52 per barrel for oil produced up to a
target of 4.4 million barrels per year.

YPF and Petroleos Paraguayos (Petropar)
have signed a contract for monthly and
quarterly supplies of petroleum products.
Bridas S.A.P.I.C. announced an oil and gas
discovery at Aguaray, north of Salta Prov-
ince. A provisional estimate indicates poten-
tial production of 2,830 barrels of crude oil
daily and 10.6 million cubic feet per day of
natural gas. Exxon Corp., together with a
local firm, was conducting an exploration
program in Rio Negro and Chubat Prov-
inces. A seismic survey was followed by the
drilling of three wells, which cost a total of
$7 million. YPF planned additional drilling
in the Formosa Province, near the border
with Paraguay. YPF discovered oil in the
area with its Largo X-1 wildcat, which
reportedly yielded 3,150 barrels per day.
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Uranium.—Nuclear Energy.—The CNEA
budget for 1984 was cut to $250 million,
which was scarcely one-third of its needs. If
the original program had been maintained,
CNEA would have required a budget of $950
million for maintenance and construction
in 1984 (excluding interest and amortiza-
tion). Financing of the Argentine nuclear
program was seriously affected by the budg-
et cut, which practically eliminated the
program. It halted almost all construction,
and the postponement of planned projects
caused plants to perform at levels far below
their full capacity.

The CNEA’s financial position would
have been less serious had the Secretariat
of Energy not also. implemented a policy
that reduced considerably the income earn-
ed by the Atucha I and Embalse nuclear
powerplants. Even though they were in
excellent operating condition, during the
year they had operated at an average of less
than 60% of their potential.

The situation of the projects under devel-.

opment was even worse. Very little progress
was made on these projects. The most im-
portant ones were the Atucha II (690-meg-
awatt-capacity plant, $1.7 billion invest-
ment), the Arroyito heavy water plant (an-
nual output of 250 tons, $600 million invest-
ment), the spent fuel reprocessing plant
(annual output of 40 tons, $500 million
investment), and the uranium enrichment
plant (output of 500 kilograms of U-235
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enriched to 20%, $130 million investment).

The effect of budget cuts on the uranium
and fuel production sectors was less serious
because lower load factors meant the use of
smaller amounts of fuel. Moreover, the
available stock (about 130,000 tons) plus the
1983 production (another 70,000 tons) pro-
vided a comfortable reserve. Total produc-
tion of yellow cake reached 138,909 kilo-
grams by November 30.

Production of uranium dioxide (the actual
nuclear fuel) was 78,700 kilograms by the
conversion process at the Coérdoba plant.
Through a consortium of contractors, the
CNEA drilled in Patagonia 80% of the
40,000 meters of exploratory holes that it
had planned. As a result, possible uranium
deposits were detected near Los Adobes in
Chubat Province. In Sierra Pintada (the
main deposit discovered so far), CNEA be-
gan operations in late December to extract
560,000 tons of uranium ore, as part of a
program to accumulate, over a period of 18
months to 2 years, the amount of uranium
ore calculated to cover the needs for the
production of yellow cake for 3 years. The
production of uranium in 1984 was consid-
ered sufficient; however, if they wished the
nuclear plants to return to their normal
level of operation, production would have to
increase substantially.

'Physical scientist, Division of International Minerals.






The Mineral Industry of
Australia

By Travis Q. Lyday?*

Australia was one of the world’s major
producers of minerals and metals. It had
significant deposits of bauxite, coal, copper,
iron ore, manganese, mineral sands, nickel,
and uranium, which have thrust the coun-
try into world prominence as a source of
basic raw materials. Additionally, Australia
was virtually self-sufficient in most mineral
commodities, with the notable exception of
chromium, mercury, petroleum, phosphate
rock and potassium fertilizers, platinum,
and sulfur. Still, about 85% of the country’s
consumption of crude oil was supplied by
domestic production in 1984 and there are
abundant but undeveloped domestic phos-
phate deposits.

The Australian mineral industry was ex-
port oriented, as the country was relatively
unimportant as a mineral consumer, with
about one-half of the country’s mineral
production, representing about 40% of the
value of total exports, being exported to
over 100 countries. Australia was the
world’s largest exporter of alumina, ilmen-
ite, refined lead, monazite, rutile, and zr-
con; oscillates with Brazil as the leading
exporter of iron ore; and was among the
world’s leading suppliers of bauxite, coal,
cobalt, lead, manganese, nickel, salt, tung-
sten concentrate, zinc ore and concentrate,
and refined zinc. .

The estimated value of Australia’s non-
fuel production in 1984 ranked fifth in the
world after the U.S.S.R., the United States,
the Republic of South Africa, and Canada.
The value of mineral production including
fuels was estimated to rank 10th in the
world.

Australia was one of the few market
economy countries that was a net exporter
of mineral fuels. Abundant coal, natural
gas, liquefied petroleum gas, and uranium

supplies have enabled Australia to establish
a consistently favorable balance of trade in
energy products. Most of Australia’s energy
exports go to the circum-Pacific region,
particularly Japan, which received almost
55% of Australia’s coal exports.

Government Policies and Programs.—
The Australian Government’s long-awaited
profit-based resource rent tax (RRT) on new
offshore oil development went into effect
July 1.

In early July, the Australian Labor Party
(ALP) National Convention reaffirmed the
prouranium mining policy initially set by
an ALP caucus vote in November 1983.2

In accordance with policy also reiterated
at the National Convention in July to ban
exports of uranium to France as long as the
French continue to test nuclear weapons in
the South Pacific, the Government deferred
in October a 100-ton shipment of uranium
oxide (UsOs) scheduled to be shipped to
France’s Electricté de France from Queens-
land Mines Ltd.’s (QML) Nabarlek Mine.
Australia’s nuclear safeguards policy, based
on strong support of the Nuclear Non-
Proliferation Treaty, which Australia sign-
ed in 1973, includes an undertaking not to
permit the use of Australian-origin nuclear
material for military or explosive purposes.
Nuclear safeguards agreements incorporat-
ing all the requirements of the Govern-
ment’s policy have been signed with nine
countries, including France, as well as the
European Atomic Energy Community.

During 1984, the Government licensed
the export of excess production of light
crude oils and condensates, predominantly
from the Bass Strait fields offshore between
Tasmania and the mainland, and at year-
end was shipping about 25,000 barrels per
day to Japan and the United States.
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The Government provided a tax conces-
sion long sought by the mineral exploration
industry when it allowed money spent on
general mining exploration to be deductible
against income from any source. The tax
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system also was changed to allow compa-
nies to transfer their losses between dif-
ferent members of their company groups
where there was 100% common ownership.

PRODUCTION

Generally, 1984 proved to be a disappoint-
ing year for the Australian mining indus-
try. Difficult marketing conditions, es-
pecially in coal and iron ore, the two largest
mineral commodities in terms of value pro-
duced in Australia, and higher domestic
costs prevailed throughout the year. Al-
though overall revenue from mining and
smelting grew strongly in the aftermath of
the recent recession, largely owing to an
increase in commodity sales, especially iron
ore and coal, after several years of stagna-
tion, unit prices were for the most part
lower than in 1983, meaning that many
companies in the mineral industry lost
money or saw their earnings for the year
substantially reduced. Labor disputes, rela-
tively low in 1983, rose in 1984. Time lost as
a result of strikes increased almost 50%
over that of 1983.

Of the major mineral commodities, only
coal had a record high production level for
the year, although several others had in-
creased production over that of 1983, in-
cluding alumina, bauxite, ilmenite, iron ore,
manganese, rutile, uranium, and zirconium
concentrate.

During 1982, the latest year for which
official data are available, the value of coal
production exceeded that of any other com-
modity and accounted for 33% of the total
value of mine output. Iron ore increased its
second-place share to 15% of total value
with a strong performance in 1982. These
were followed by crude oil, 6%; lead-silver-
zinc, 6%; uranium, 4%; gold, 3%; copper,
3%; and natural gas, 3%. Following in
descending order were lignite, tin, lime-
stone, salt, rutile, manganese, zircon, opal,
ilmenite, tungsten, sapphire, and brick clay.

Table 1.—Australia: Production of mineral commodities*
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983° 1984¢
METALS
27,179 25,441 23,625 24,539 232,180
7,246 17,079 6,631 7,230 38 435
303 379 381 418 %158
centrates _ _ _ _____________________ 1,379 1,126 1,146 532 2920
Bismuth, mine output, metal content®________ 900 850 31,540 3 41 500 3 41,500
um:
Mine output, metalcontent _ ___________ 1,684 1,753 2,193 2,318 22315
Metal, smelter (refined)_ ___ ___________ 1,012 1,081 1,010 1,104 21,049
Chromium: Chromite, gross weight_ __ ______ _ 1,718 __ __ — ——
Cobalt:.
Mine output, analytic content of:
Nickelore - ___________________ 2,640 2,219 2,511 1,705 21,565
Nickel concentrate _ _ _ _ ___________ 983 609 967 1,016 1,000
Zinc concentrate _ _ _ _____.________ 81 74 70 83 255
Total __ __ _ _ __ ____________ 3,704 2,902 3,548 2,804 2,620
Recoverablecobalt __ _______________ 1,975 1,466 1,810 51,820 21,620
Columbium-tantalum concentrate, gross weight _ _ 202 264 116 T €200 25241
Copper: .
%int:futput, metalcontent ____________ 243,540 231,339 245,322 261,476 2235,821
etal:
Smelter:
Primary___________________ 174,920 172,181 175,536 173,620 2180,972
Secoed ndary __ _______________ 1,104 5,015 4,809 5,000 23,
Priillary ___________________ 144,828 164,241 160,195 165,492 2171,705
Gold Secondary __ _______________ 20,634 15,297 17,905 27,255 218,551
Mine out; ut, metal content _ _ _troy ounces__ 541,687 590,737 866,815 983,522 1,200,000
Metal, refined (excluding recovery from scrap)
do____ 474,576 481,971 826,627 953,140° 21,189,672

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)
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Commodity 1980 1981 1982 1983° 1984
METALS —Continued
Iron and steel:
Iron ore:
Grossweight _______ thousand tons_ _ 95,534 84,661 87,694 71,625 288,969
tilron content __ __ _ _________ do____ 60,437 53,361 55,566 46,191 256,817
Metal:
Pigiron ________________ do____ 6,959 6,830 5,956 5,045 25,329
Ferroalloys:®
Ferromanganese _ _ ___ ________ 94,146 67,563 54,717 49,000 75,000
Ferrosilicon __ __ . ______ 18,435 18,313 19,678 T €22,000 25,000
Silicomanganese _ __ __________ 18,376 29,916 29,548 22,000 31,000
Total - 130,957 115,792 103,943 T €93,000 131,000
Steel,crude — __ _____ thousand tons_ _ 7,594 7,635 6,371 5,625 26,299
Semimanufactures_ _ _ _ ______ do____ 5,513 €5,100 €5,500 N. NA
Lead:
Mine output, metal content _ _ ___ _______ 5397,491 388,122 455,338 480,626 2440,293
Metal:
Primary:
Blﬁiion, forexport _ __ _________ 160,286 162,564 181,592 182,168 2183,970
Refined - __ __ . _____ 200,454 207,669 218,812 196,335 2196,199
Total - _ 360,740 370,233 400,404 378,503 2380,169
Secondary excluding remelt®_ _ __ _____ 33,200 81,500 28,300 28,000 21,500
Manganese ore (metallurgical):
Grossweight ___ _______ thousand tons_ 1,999 1,411 1,123 1,353 "‘14829
Manganese content _ _ __ _ _______ do____ T964 7684 539 672 864
Nickel:
Mine output, metal content _ __ _________ 74,323 74,355 87,552 76,625 276,889
Metal, smelter (refined metal and metal content
ofoxide) — — — 35,309 42,505 45,931 41,800 216,684
Platinum-group metals:?
Palladium, metal content __ __troy ounces_ _ 10,545 12,896 13,379 €12,000 12,000
Platinum, metal content __ _ do____ 2,058 72,093 2,388 1,900 1,900
Total _ _ do____ 12,603 14,989 15,767 €13,900 13,900
Rare-earth metals, monazite concentrate:
Gross weight __ __ 14,079 13,282 9,562 . 153056 16,700
Monazitecontent _ _ _ _—_____________ 13,075 12,337 8,889 14,040 15,500
Silver:
Mine output, metal content
thousand troy ounces_ _ 24,654 23,906 29,156 33,528 231,183
TinMetal, refined __ __ __ . ______ do____ 10,776 11,995 11,113 11,189 29,677
Mine output, metal content _ _ _ . _______ 11,588 12,267 12,126 89,275 27,822
Metal, refined:
Primary — 4,819 4,286 3,105 2,913 22,899
Secondary® _ _ _ _ __ _____________ 490 410 380 400 400
Titanium concentrates, gross weight:
Nmenite __ ___________ thousand tons_ _ 1,385 1,321 1,149 893 21,144
Leucoxene_ _ _ 23,943 19,261 19,739 €13,000 16,000
Rutile _ _ _ 311,744 230,817 220,697 163,374 181,500
Tungsten, mine output, metal content _ _ ____ __ 3,575 3,517 2,618 2,013 21,779
Uranium, mine output, metal content _ _ _ - 1,561 2,860 4,422 3,225 4,
Vanadium, mine output, metal content _ _ _ _ _ __ —_ o 23 _ .
Zinc:
Mine output, metal content _ _ _ _ _ _______ 495,312 518,297 664,800 703,252 2658,747
Metal, smelter:
Primary . __ 300,959 295,852 291,390 298,518 3301,942
Secondary® _ __ _ _______________ 5,000 4,500 4,500 4,800 X
Zirconium concentrates, gross weight _ _ _ _ _ _ __ 491,547 434,246 462,476 382,305 454,600
NONMETALS
Abrasives, natural:
Beachpebble - __ __ __ _____________ 2,200 2,178 1,169 €2,300 2,500
Garnet (sales)_ _ _ _ 925 3,020 3,266 T €3,300 3,500
Asbestos _ _ _ __ __ _ ________ 92,418 45,494 15,587 3,723 —
ite _ _ = 38,633 41,266 28,064 11,751 12,000
Cement, hydraulic_ _ __ _____ thousand tons_ _ 5,387 5,946 5,744 4,836 35,463

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities! —Continued
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983° 1984¢
NONMETALS —Continued
oL
ntonite and bentoniticclay - _ ________ 10,988 16,905 29,212 T €30,000 30,000
Brickclay and shale_ _ ___ _ thousand tons_ _ - 8,871 7,910 8,210 66714 27,898
Cement clay and shale do____ 263 386 413 450 400
________ 3,194 3,011 2,478 €3,300 3,000
________ 88,212 142,989 71,092 €150,000 150,000
e 219,070 170,472 152,133 €225,000 150,000
thousand tons_ _ 1,876 2,374 1,641 2,000 2,000
— 21 251 2,170 3,400
do____ 48 184 306 3,385 2,300
do____ 48 205 557 6,155 25700
ite ____ 3,010 2,073 1,561 7,785 ,000
i i i ite ________ 3,648 3,868 4,335 €3,000 3,500
Opal $108,267 $97,332 $78,158 NA NA
Sapphi $40,652 $39,378 $47,614 NA NA
Otgg $655 $736 $412 NA NA
Total r$149,574 $137,446 $126,184 NA NA
Gypsum 1,309 1,752 1,864 1,390 1,500
Lime® _____________ l'849 688 874,761 948,000 €900,000 950,000
Magnesite 32,198 26,445 29,671 22,015 25,000
Nitrogen: N content of ammonia _ _ _ ________ 353,000 319,000 244,900 385,000 850,000
Perlite,crude_______________________ 2,249 1,476 1,148 T €1,500 1,500
Phosphaterock  _____________________ 6,621 21,997 211,463 21,000 11,000
P:gmenbs, mineral, natural: Ocher _ _________ 53 839 (9 (19) L
__________________ thousand tons_ _ 5,665 6,716 4,811 T €5,100 5,000
Sillimanite ________________________ 661 331 783 121 200
Sodi pounds, n.e.s.: Sodium carbonate®
thousand tons_ _ 185 190 180 200 NA
Spodumene, concentrate® _ _ _____________ . - €80 1,000 26,500
Stone, sand and gravel:
Constructionsand® _ _____ thousand tons_ _ 25,694 28,001 28,718 €28,000 80,000
Gravel® ___________________ d 15,667 14,639 16,813 €17, ,000 18,000
Dolomite __________________ 843 757 602 572
Limestone:®
Forcement ______________ 8,132 8,382 9,268 8,500 9,000
Forotheruses_________ 3,598 3,601 3,430 3,800 4,000
Silica in the form of quartz, quartzite, glass
d‘ ____________________ 1,828 1,743 1,813 1,400 2,000
Cmshed and broken stone ____ _ do____ 57,737 58,110 l'57‘1100 60,000 NA
Dimension stone - 116 125 129 175 NA
Unspecified ______________ 35,299 37,378 31,524 38,000 NA
Sulfur: Byproduct:
Metallurgy®_ _____________________ 167,000 171,000 157,000 160,000 160,000
Petroleum_ ___ ___________________ 12,791 14,321 17,496 12,897 13,000
Total® ______________________ 179,791 185,321 174,496 172,897 173,000
Talc, soapstone, pyrophyllite _____________ 170,964 82,986 152,792 185,940 180,000
MINERAL FUELS AND RELATED MATERIALS
Coal:
Bitumi and subbi
. thousand tons_ _ . 93,632 110,945 119,015 120,493 3124,547
Lignite____________________ do____ 32,895 32,990 37,811 33,790 235,108
Total . _________________ do____ 126,527 143,935 156,826 154,283 2159,655
Coke, metallurgical*! - 5,023 4,959 3,761 3,018 23,988
Fuel briquets ________________7" do_ 1,230 1,008 854 689 1810
Gas natural, marketed _ _ _ _ million cubic feet_ _ 337,995 400,648 409,439 420,115 2445,966
Natural gas liquids
thousand 42»gallon barrels_ _ 24,153 23,524 18,255 23,000 221,175
Peat . _______ . ____ 12,211 T €13,000 T €10,200 ¥ €13,000 14,000

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)
Commodity 1980 1981 1982 1983° 1984¢
MINERAL FUELS AND RELATED MATERIALS
—Continued
Petroleum:
Crude —_____ thousand 42-gallon barrels_ _ 139,885 143,672 136,251 152,417 2181,863
Refinery products:
Gasoline:
Aviation _____________ 730 1,095 1,023 21,281
92,922
Motor _ _ 88,885 94,206 94,214 296,642
Jetfuel . _ _ __ _ 14,040 15,136 15,330 14,836 ’16{152
Kerosine _ _ ___ _ 1,891 2,984 3,084 761 812
Distillate fueloil _ __ ________ 53,257 51,899 53,533 53,128 255,273
Residual fueloil __ ___ ,258 21,732 21,678 19,898 218,086
Lubricants_ ___ _____ 3,638 34,809 3,556 3,324 23753
Liquefied petroleum gas_ 3,828 3,816 6,171 4,027 24,600
Bitumen ________-__ 3,044 2,875 3,115 2,766 23171
Unspecified - _ . 1,222 1,365 4,219 10,879 ,943
Refinery fuels and losses 14,274 15,000 17,696 NA NA
Total - _ __ _________ 213,067 . F248,538 223,683 204,856 2210,013
®Estimated. PPreliminary. "Revised. NA Not available.
Includes data available through Aug. 20, 1985.
3Reported figure.

3Data are for years ending June 30 of that stated.

4Bismuth-rich residues reportedly have been stockpiled owing to weak demand and low prices.

SExports.

6Data are for years ending Nov. 30 of that stated for plants owned by The Broken Hill Pty. Co. Ltd.

TWestern Australia only. Metal content of nickel ore.
SExcludes tin content of copper-tin concentrates.
®Excludes production from Western Australia.
19Revised to zero.

11Gashouse coke series revised to zero.

TRADE

With the major exception of petroleum
where Australia imports about 15% of its
needs, production of minerals is greatly in
excess of the country’s own requirements
and therefore are largely exported. Austra-
lia consequently ranked near the top in the
world trade of many mineral commodities
in 1984, including alumina, bauxite, coal,
iron ore, lead, mineral sands (ilmenite, mon-
azite, and rutile), nickel, and zinc.

Japan continued to be the dominant mar-
ket for Australia’s mineral exports, ac-
counting for about one-half of the value. It
remained the largest buyer of aluminum,
coal, copper, iron ore, manganese ore, salt,
and zinc, as well as a major purchaser of
other minerals. China continued to be the
greatest export growth market during the
year and signed new contracts with Austra-
lian companies for iron ore, manganese, and
steel.

Because of the importance of trade to the
Australian economy—mineral exports pro-
vided about 40% of the export revenues in
1984—Australia was a member of several
international commodity agreements, in-
cluding the International Tin Agreement,
and less formal consultative groups on lead
and zinc and tungsten.

Although the Government would prefer
to enter into commodity arrangements hav-
ing the active support of both producers
and consumers, where such arrangements
do not exist, Australia has joined producer-
only organizations. Australia was a member
of the International Bauxite Association,
the International Council of Copper Export-
ing Countries, and the Association of Iron
Ore Exporting Countries. Australia, howev-
er, remained opposed to the formation of
commodity cartels and to any moves to fix
prices unilaterally on the part of producers.



792 'MINERALS YEARBOOK, 1984

Table 2.—Australia: Exports and reexports of mineral commodities?
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 : .
y [SJ?;::: Other (principal)
METALS
Aluminum:
Oxides and hydroxides
thousand tons_ _ 5,973 6,379 -- NA
Metal including alloys:
Serap__ _ ______________ 28,335 25,964 5 Japan 23,941.
Unwrought _ __ __________ 156,612 238,674 — Jaxan 41,756; unspecified 163,356.
Semimanufactures _ _ ______ 37,007 50,360 -
Chromium: Ore and rate ___ _ _ o381 102 - Japan 80; Papua New Guinea 22.
Co) d
pgz‘ and concentrate _ _ _ _ ______ 208,108 264,425 5,204 Jaf(a)ago%i3,204; Republic of Korea
Metal including alloys:
P e e 405 646 - India 172; United dom 162.
Unwrought _ ____________ 53,126 86,928 70 United Kingdom 33 1; Netherlands
18,858; France 12,805.
Semimanufactures ___ _ ____ 37,568 29,204 1,305 Nsiv(;' 1Zzegland 11, 118 Saudi Arabia
Gold: Metal including alloys:
Content of ores and concentrates
troy ounces_ _ 104,551 92,337 NA NA.
Unwrought and partly wrought
do____ 314,884 570,450 NA Ul(?ltel% 1Kingdom 488,691; Hong Kong
Iron andsteel:
Iron ore and concentrate, excluding
roasted pyrite _ _ thousand tons__ 78,183 76,507 - Japan 50,602; Republic of Korea
4,860; West Germany 4,386.
Metal:
Scrap_ ___________ o____ 1,133 562 _ NA.
Pig iron, cast iron, related
materials _ _ _ __________ 91,410 468,958 __ Japan 369,593; Singapore 77,620.
Ferroalloys:
Ferromanganese _ _ _ _ __ _ 16,682 28,556 5,000 Qatar 9,229; Indonesia 6,426; Malay-
sia 4,143,
Unspecified - _________ 25,716 22,279 8,073 Japan 9ll4ogésingapore 2,268; Indo-
nesia
Steel, primary forms _______ 710,192 609,587 4,774 Iran 149, 676 China 74,840; Philip-
pines 69 017
Semimanufactures:
Bars rods angles, shapes,
___________ 202,729 123,782 23,871  New Zealand 20,839; China 20,308;
Republic of Korea 15,130.
Universals, plates, sheets _ _ 505,010 473,069 145,222 China 68,277; New Zealand 56,843;
Indonesia 29 150.
Hoopandstrip ________ 302,903 35,069 525 Gxiet:lce i1538225 New Zealand 9,466;
Yy 0,
Rails and accessories_ _ __ _ 19,876 2,120 4 Indonesia 1,815; New Zealand 196.
ire __ _ ____ _______ 9,837 10,038 1,354 New Zealand 3, 209 Papua New
5 . Guinea 1 811 Fm
Tubes, pipes, fittings _ _ __ _ 31,868 35,800 18 NA.
ings and forgings, rough 5,313 3,361 398  Malaysia 1,004; Singapore 701; In-
Lead donesia 343.
Ore and concentrate _ _________ 94,607 93,351 34,259 dJ amo 25,705; Belgium-Luxembourg
Oxides_ . __ _____________ 2,644 4,245 __  Indonesia 587; Thailand 336; Singa-
pore 321.
Metal mcludmg alloys:
_________________ 2,056 4,633 17 Philippines 1,466; Republic of Korea
967; India 308.
Unwrought _ _ _ _ __ _______ 358,679 352,563 14,882 United Kingdom 139,104; India
40 704; Ja 32,366.
Semimanufactures _____ ___ 218 432 - Zeafo Malaysm 99; New
M. Ore and rate
thousand tons_ _ T906 1,004 NA NA
Nickel:
and concentrate _ _ __ _ _____ 395 4,838 4,362 Belgium-Luxembourg 433.
Matte and speiss
value, thousands _  7$264,222 $149,178 NA NA.
Metal including alloys:
Serap_ ___ _____________ 740 565 57 Jagan 254; India 101; United King-
om 67.
Unwrought and semimanu-
factures _ value, thousands_ $136,150 $119,264 NA NA.

See footnotes at end of table.
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983 .

Commodit; 1982 1983 A
o Isjgttzg Other (principal)
METALS —Continued

Platinum-group metals: Metals includ-

ing alloys, unwrought and partly

wrought _____ value, thousands_ _ $2,004 $1,226 $153 United Kingdom $380; Hong Kong

$317; West Germany $154.

Silver:

Ore and concentrate®_ _ _ _ _ do____ $85 $684 $29 West Germany $570; Fiji $69.

Waste and sweepings® _ ___do____ $382 $611 - United Kingdom $595.

Metal including alloys, unwrought

and partly wrought ____do____ $67,901 $94,943 $6 Ugitg%%ingdom $69,748; Japan
Tin:
Ore and concentrate _ _ __ ______ 33,279 100,173 __ Malaysia 99,327.
Metal including alloys:
Serap_ — 656 350 232 Japan 55; Belgium-Luxembourg 54.
Unwrought _ _ _ ____ ______ 682 501 396 New Zealand 78.
Semimanufactures _ _ _ _____ 325 271 19 Nle?z Zﬁalgxlld 78; Papua New Guinea
5 F1ol.
Titanium: Ore and concentrate
thousand tons_ _ 1,093 1,058 374 United Kingdom 159; U.S.S.R. 104;
Tungster Japan 98.
n:
Ore and concentrate __ __ ______ 81,801 14,094 148 NA.
Metal including alloys, all forms _ _ _ 9 49 __ Austria 35.
Uranium and thorium: Ore and con-
centrate ___ __ value, thousands_ _ $510,127 $273,454 $57,266 West Germany $74,332; Umted King-
dom $57,851; France $45
Zinc:
Ore and concentrate
thousand tons_ _ 1,020 810 - Japan 432; Belgium-Luxembourg 149;
Repubhc of Korea 124.
Oxides_ _ _ __ ______________ 214 153 _— Indga 88; Fiji 26; Papua New Guinea
Metal mcludmg alloys:
_________________ 1,480 1,587 — Jaﬁan 54?; India 218; Republic of
orea 190.
Unwrought _____________ 236,258 260,545 26,861 Ingcly]nesi;éfa,loﬂ; Hong Kong 45,250;
ina
Semimanufactures _ _______ 18,137 12,308 __ United Km dom 1
Zirconium: Ore and concentrate _ ___ _ 405,215 379,975 20,109 Jaj t:ln 163, 032 Netherlands 44,814;
ly 4
Other: Base metals including alloys, all
forms ____ _ __ _ _ _ 3,435 1,471 669 Japan 331.
NONMETALS
Abrasives, n.es.:
Natural: Corundum, emery, pumice,
____________________ 2,261 343 38  Japan 130; United Kingdom 78;
mgapore 54.
Artificial: Corundum __ _ _ ______ 5 55 -
Dust and powder of precious and
semiprecious stones including
diamond _ _ _ value, thousands_ _ $24 $54 $20 Philippines $30.
Grmdmg and polishing wheels and
__________________ 169 628 __  Papua New Guinea 412; New Zealand
8; Pakistan 68.
Asbestos,crude _______________ 15,697 4,583 1 Smgapore 1,644; Thailand 1,070;
Indonesia 469,
Barite and witherite _ _ __________ 636 823 NA Papua New Guinea 330; New Zealand
276; Republic of South Africa 198.
Cement _ _ __ ________________ 294,683 183,856 22,018 Bahrain 93,139; Singapore 26,611;
Papua New Guinea 23,753.
Clays,crude __ _______________ 5,011 1,782 __ Malaysia 2,831; United ngdom
1,600; Japan 952.
Diamond:
Gem, not set or strung
value, thousands__ $5,389 $32,966 $625 Switzerland $24,113.

Industrial stones _ _ _ __ __ do____ $2,910 $9,645 $12 UI%g%iSngdom $4, 7'78 Switzerland
Diatomite and other infusorial earth _ _ 58 100 - Philippines 40; New Zealand 31.
Fertilizer materials:

Crude,nes________________ 3,097 1,350 — Phliéizppina 787; Oman 228; Malaysia

Manufactured:

Ammonia _ _ ____________ 980 75,635 __  Republic of Korea 43,075; India

5 25,066; Phxllppmes 6, 343
Nitrogenous _ ___________ 10,745 20,515 _ Relpul‘;hzc 8cof Korea 15, 029 New Zea-
an
Phosphatic _____________ 2,090 1,002 - Papua N%vZGumea 499; Fiji 208;
na 162.
tassic __ _ ____________ 4 16 __ Kiribati 7; China 4.
Unspeclﬁed andmixed ______ 1,053 17,309 15,769 Papua New Guinea 879; Japan 303.

See footnotes at end of table.
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983
Commodity 1982 1983 n .
ISJ;‘::: Other (principal)
NONMETALS —Continued
Graphite,natural _ _____________ 8 130 ——  United om 51; New Zealand 23.
Gypsumand plaster __ __________ 607,017 803,180 ——  Republic of orea 207 512; Indonesia
174,852; smgapore 112,541,
Lime__ __ _ __ __ _____________ 931 283 . Papua New Guinea 262.
Magnesite __________________ 2,816 2,812 _—  New Zealand 2,476; Philippines 295.
Mica: Worked including agglomerated
splittings_ __ _______________ 216 47 1 Palsua New G\mlmga 17; Indonesia 16;
Nitrates,crude _______________ 1 1 _-  Mainly to Papua New Guinea.
Phosphates,crude_ ___ __________ 26,905 4,620 . Indozt(x)%sm 2,350; Republic of Korea
ents, mineral: Iron oxides and
droxides, processed _ _ ____ ____ 191 80 49  Indonesia 1l.
Precious and semiprecious stones other
than diamond: Natural and synthetic
value, thousands_ _ $33,975 $35,966  $3,490 Thmlangg!; 85(;73 ; Japan $6,422; Hong
Salt and brine _ _ __ _ thousand tons_ _ 4,144 4,582 - n% 078; Republic of Korea 599.
Stone, sand and gravel: '
ension stone:
Crude and partly worked _ _ _ _ _ 84 1,224 ——  lItaly1,178.
Worked __ ____________._ 28 56 -~ Pa ua New Guinea 43.
Dolomite, chiefl refractory—grade - 16 27 _ %a.n
Gravel and crusi ________ 530,157 784,921 40,767 Ja$n 629,423; Republic of Korea
Limestone other than di i _ 15 19 __  Allto Papua New Guinea.
Sulfur:
Elemental, crude including native
andbyproduct_ ___ _________ 583 418 . Nesz Zealand 169; Malaysia 70; Fiji
Sulfuricacid - ___________ 189 300 — F]Jl 97; Papua g\lew Guinea 85;
Talc, steatite, soapstone, pyrophyllite _ _ 93,878 131,940 9,991  Japan 53’ 988; Netherlands 14,655.
Crude - __________________ 1,630 2,301 252 New Zealand 823; Japan 718.
Slag and dross, not metal-bearing _ _ 34 21 ——  Mainly to Papua New Guinea.
MINERAL FUELS AND RELATED
MATERIALS
Carbon: Carbonblack ___________ 35,468 217,845 —~  Indonesia 16,346; New Zealand 5,466.
A. +h oy an d. it
thousand tons_ _ 46,658 61,081 21  Japan 36,972; Republic of Korea
. ,093; United Kingdom 2,614.
Lignite including briquets _ _do_ _ __ 56 54 (3)  Republic of Korea 42.
Coke and semicoke _ __ _____ do____ 56 38 (®)  Japan 15; Norway 7; Belgium-
uxembourg 6.
Pettcg'l:djm: 42-gallon barrels_ 686,540 J 586,779; New Zealand 99,
e _ on - —— 2 - a] ,179; New ,758.
Refinery products: . pan
Liquefied petroleum gas
thousand 42-gallon barrels_ _ 15,864 17,500 NA NA.
Gasoline_ ___-_____ . 2, 814 3,784 —_-  New Zealand 2,274; Papua New
Guinea 478; Iran 391.
Mineral jelly and wax_ _do_ _ _ _ 14 20 — NewZedang’l ; Republic of Korea 4;
__________ do____ 4,719 5,234 —--  New Zeala.nd 959; bunkers 3,451.
Dlstﬂlnte fueloil _____ do____ 5,566 7,785 4 Smga ll')e 1,501; Pt},pua New Guinea
Lubricants ________ do.___ 1,576 1,271 21 Su;_fnpore 294; New Zealand 248;
o)
Residual fueloil _____ —— 7,145 8,472 645  Japan 1, 084n%unkers 5,625.
Bitumen and other resxdues
do____ 230 1 -~ Mainly to Kiribati.
Bituminous mixtures _ _do___ _ 4 5 —--  Samoa3;Tongal.

TRevised. NA Not available.

lTal:ole prepared by Audrey D. Wllkes Import data were not available at the time of publication.

-group
’Leu than 1/2 unit.
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COMMODITY REVIEW

METALS

Alumina, Aluminum, and Bauxite.—Aus-
tralia continued to be the undisputed lead-
ing producer of alumina and bauxite. Pro-
duction of alumina and bauxite was esti-
mated to have risen about 17% and 31%,
respectively, over the 1983 levels, reflecting
the commissioning of the two new alumina
refineries in Western Australia, Wagerup
and Worsley, together with an expansion of
capacity at the Gladstone refinery operated
by Queensland Alumina Ltd. (QAL). Alcoa
of Australia Ltd.s (51% Aluminum Co. of
America and 49% local interests) Wagerup
refinery south of Perth was officially open-
ed on April 11, following the signing of
sufficient contracts for alumina exports to
guarantee its operation. The refinery, Al-
coa’s third in the region, and associated
bauxite mine were completed in June 1982
but mothballed immediately owing to the
world recession. On May 10, 1984, the
Worsley bauxite mining and refining com-
plex organized by Reynolds Alumina Aus-
tralia Ltd. and located 120 kilometers
south of Perth was dedicated. Participants
in the Worsley project were Reynolds (40%),
Shell Co. of Australia Ltd. (30%), BHP
Minerals Ltd. (20%), and Kobe Alumina
Associates (Australia) Pty. Ltd. (10%). Alu-
minum production increased by almost 60%
in 1984, the result of the commission-
ing of second potlines at both the Boyne
Island, Queensland, smelter operated by
Boyne Smelters Ltd., a consortium of Co-
malco Pty. Ltd. (50%), Kaiser Aluminum &
Chemical Corp. (20%), and Japanese inter-
ests (20%), and the Tomago smelter near
Newcastle, in the Hunter Valley of New
South Wales, operated by Tomago Alu-
minium Co. Pty. Ltd.

Bauxite production during the year was
derived from two mines operated by Comal-
co at Weipa, in the north of the Cape York
Peninsula, Queensland; a mine at Gove in
Arnhem Land, Northern Territory, operat-
ed by Nabalco Pty. Ltd.; Alcoa’s Del Park,
Huntly, and Willowdale Mines in the Dar-
ling Range of Western Australia; and Rey-
nold’s Mount Saddleback Mine 200 kilome-
ters south of Perth. Two other bauxite
deposits were held under lease, but had not
yet been developed. Initial studies for a
mine and refinery had been made for the
Mitchell Plateau leases, 52% held by

Mitchell Plateau Bauxite Co. Pty. Ltd., a
CRA Ltd. company in the Kimberley region
of northwestern Western Australia and
Aurukun Associates (Tipperary Corp., 40%;
Shell, 40%; and Pechiney Aluminium Pty.
Ltd.,, 20%) held leases over the Aurukun
area south of Weipa on the Cape York
Peninsula.

Australia’s alumina refineries were com-
prised of Alcoa’s Kwinana, Pinjarra, and
Wagerup facilities in Western Australia,
QAL’s Gladstone plant, Nabalco’s refinery
at Gove, and Reynold’s new Worsley oper-
ation.

During 1984, primary aluminum in Aus-
tralia was produced at four smelters: Point
Henry, Geelong, Victoria (Alcoa); Bell Bay,
Tasmania (Comalco); Boyne Island, Queens-
land (Boyne Smelters); and Tomago, New
South Wales (Tomago Aluminium). Owing
to the continued low international market
price for primary aluminum ingot, Alcan
Australia Litd. announced in September the
postponement of production from its new
50,000-ton-per-year potline at the Kurri
Kurri smelter at Newcastle, New South
Wales, which was scheduled for startup
prior to the end of the year. Construction
was started on a sixth smelter, Alcoa’s long-
delayed facility at Portland, Victoria, in
November. The plant was deferred in 1982
owing to slumping aluminum prices and a
dispute with the Victoria State government
over the cost of electricity. As a result of
successful negotiations, however, the Victo-
ria government became a 25% partner in
the smelter, and electric costs will be based
on a complex system of flexible charges
contingent on world aluminum prices. The
first potline was expected to become opera-
tional in November 1986, with a second
potline planned to be completed by July
1988. At full capacity, the smelter will
produce 300,000 tons of aluminum per year.
Additionally, the Western Australian gov-
ernment, through its Aluminum Task
Force, was studying the feasibility of a
proposed new 220,000-ton-per-year smelter
at Kemerton, south of Perth, involving the
Republic of Korea’s Kukje-ICC Group (50%),
Reynolds (25%), and the State-run Griffin
Corp. (25%) in joint venture. BHP withdrew
from the consortium in November. The go-
ahead for a detailed feasibility study was
given in the last quarter of the year. The
State Energy Commission already had giv-
en a letter of intent to Kukje-ICC for a $450
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million® contract to build a powerplant near
the smelter, which would provide electricity
for smelting aluminum. :

Comalco and the Martin Marietta Corp.
of Bethesda, Maryland, announced in Octo-
ber an “agreement in principle” whereby
Comalco would purchase most of Martin
Marietta’s aluminum interests in the Unit-
ed States. The $400 million purchase report-
edly would include a 200,000-ton-per-year
aluminum rolling mill and a 110,000-ton-
per-year scrap recycling facility at Lewis-
port, Kentucky; a 160,000-ton-per-year alu-
minum smelter at Goldendale, Washington;
and a bulk loading terminal for alumina at
Portland, Oregon, as well as the raw materi-
als and inventories of these facilities. The
agreement was expected to be finalized in
early 1985 pending approval by the Austra-
lian Government and the boards of both
companies.

The bauxite, alumina, and aluminum in-
dustry’s contribution to Australia’s export
revenues remained second only to that of
the coal industry.

Copper.—As a result of lower output by
almost all producers in response to contin-
ued low prices owing to reduced demand,
estimated mine production of copper de-
creased 10% from last year’s all-time rec-
ord high. Despite reduced production by
the closing in July of Mount Morgan Ltd.’s
flash smelter along the coast in eastern
Queensland, blister production increased
5% because of increased production at
Mount Isa Mines Ltd.’s facility at Mount
Isa, also in Queensland. Primary refined
metal output increased by 4% over the 1983
level primarily because of higher output
from Copper Refineries Pty. Ltd.’s Towns-
ville, Queensland, refinery.

Mount Isa Mines, Australia’s largest cop-
per producer and a wholly owned subsidiary
of M.LM. Holdings Ltd., suspended mining
and milling operations for the last 2 weeks
in April because of the low prices and
buildup of stockpiled concentrates. Seltrust
Holdings Ltd. closed its mine at Teutonic
Bore, Western Australia, in October owing
to ore depletion. Sufficient stockpiled ore
remained, however, to continue concentrate
production through 1985. Exploration to
date has not identified any additional re-
serves. The Mount Gunson Mine in South
Australia was closed in June 1984 rather
than the previously planned early 1985
date, owing to ore exhaustion. In August,
the mine was sold by Mount Gunson Mines
Pty. Ltd., a wholly owned subsidiary of CSR
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Ltd., to the EMAC-Gunson Partnership,
which continued to recover and treat rem-
nant ore at slightly reduced prices.

Australia’s second leading copper produc-
er, Renison Goldfields Consolidated Ltd.’s
(RGC) Mount Lyell Mine at Queenstown,
Tasmania, announced it might be forced to
close either by the end of 1985 or at the
latest 1988, depending on circumstances,
because of continued financial losses as a
result of the low copper prices. Because of
the mine’s importance to the Tasmanian
economy, the State government was con-
sidering assistance to keep it operating
until 1988. In 1984, RGC also operated a
bacterial leaching process at the Gun-
powder Mine near Mount Isa in northern
Queensland but, again owing to the low
price of copper, the mine was closed down
and plant and equipment sold. Low prices
also continued to hamper Peko-Wallsend
Ltd.’s operations at Tennant Creek. The
company’s Gecko Mine and the flash smelt-
er were closed previously, and mining oper-
ations at the Warrego Mine were limited in
midyear to 250,000 tons per year of high-
grade, copper-containing gold ore.

Other major copper producing mines in
Australia were CRA’s large mine at Cobar,
western New South Wales, and its'smaller
Woodlawn Mine just northeast of Canberra;
Aberfoyle Ltd.’s Que River Mine in Tasma-
nia; and Electrolytic Zinc Co. of Australia
Ltd’s (EZ) predominantly lead-zinc Rose-
bery and Hercules Mines, also in Tasmania.

Australia remained the world’s 10th larg-
est copper producer and was estimated to
rank as the 8th largest copper exporter.
Japan imported most of Australia’s exports
of concentrates and blister. Belgium-
Luxembourg, the Federal Republic of Ger-
many, France, Japan, and the United King-
dom accounted for most of Australian re-
fined copper exports. There were also sub-
stantial shipments of semimanufactured
products, mainly as wire rod, to New Zea-
land, Saudia Arabia, and Singapore.

Gold.—Estimated gold production in-
creased for the fourth successive year, ex-
ceeding 1983’s output by 22%. Western
Australia was again the leading producer,
accounting for about 80% of the total. Gold
production came from all six States and the
Northern Territory, with that from New
South Wales, South Australia, and Tasma-
nia almost entirely recovered as a byprod-
uct of base metal mining operations. West-
ern Mining Corp. Holdings Ltd. (WMCH),
through its wholly owned Great Boulder
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Holdings Ltd., remained Australia’s top pro-
ducer with operations in the Kambalda and
Kalgoorlie Districts. The gold circuit at the
Kambalda, south-central Western Australia
operations displaced Newmont Holdings
Pty. Ltd’s Telfer Mine in north-central
Western Australia as Australia’s largest
gold producer, with the year’s output of
over 140,000 troy ounces. Mount Morgan,
with Australian Anglo-American Gold Pty.
Ltd. as a 40% partner, remained the largest
producer in Queensland, with gold being
recovered from retreatment of mine tailings
at the mined out Mount Morgan Mine on
the east coast near Rockhampton. The Sta-
well Mine, in which WMCH (75%) and
Central Norseman Gold Corp. Ltd. (25%)
were in joint venture, commenced produc-
tion and became Victoria’s major producer.
Peko-Wallsend’s Warrego Mine at Tennant
Creek remained the Northern Territory”

leading producer. ‘

Exploration for gold, particularly in
Western Australia, flourished predominant-
ly for small- to medium-size deposits that
can be mined by low-cost open pit methods.
Many new mines were commissioned, and
attendant production capacity expanded.
Although the strong gold prices of the early
1980’s, which gave the momentum to gold
mining and exploration in Australia, were
sharply down throughout 1984, the industry
continued to be quite viable owing to the
absence of any income tax on gold mining,
the exemption of royalty payments in most
areas, and by the depreciation of the Aus-
tralian dollar against the U.S. dollar.

In addition to the Stawell Mine in Victo-
ria, though not an exhaustive listing, the
following mines commenced operation dur-
ing the year, all of which were in Western
Australia except Queensland’s Croydon
Mine: Croydon Mine (Central Coast Explo-
ration NL); Great Victoria Mine (Great
Victoria Gold Mines Ltd.); Bamboo Creek
Mine (joint venture with Kitchener Mining
NL as the majority holder); Porphyry Mine
(Edjudina Gold Mines Pty. Ltd.); Sons of
Gwalia Mine (Sons of Gwalia NL); Nevoria
Mine (Southern Goldfields Ltd., 40%, and
Jingellic Minerals NL, 60%); Tower Hill
(Forest Gold); leases within the Kalgoorlie
town area (Central Kalgoorlie Gold Mines
NL); Reedy Mine (Metana Minerals NL);
retreatment of Wiluna Mine tailings (West-
ern Alluvials Pty. Ltd.); and retreatment of
Lawlers Mine tailings (Forsayth Oil and
Gas NL).

Barrack Mines Ltd. completed the expan-
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sion of its treatment plant at its Horse-
shoe Lights Mine, 150 kilometers north of
Meekatharra, to a capacity of 360,000 tons
per year. Otter Exploration NL expanded
ore throughput at its treatment plant to 400
tons per day at its Griffin’s Find Mine, 300
kilometers southeast of Perth.

Kidston Gold Mines Ltd.’s Kidston Mine,
in a semi-arid area 500 kilometers west of
Townsville on the east coast of Queensland,
was expected to come on-stream. in early
1985, several months ahead of schedule. The
mine was slated to become Australia’s larg-
est gold mine, producing 281,000 troy
ounces in the first year.

The consortium of Esso Exploration and
Production Australia Inc., Carr Boyd Min-
erals Ltd., Aztec Exploration Ltd., and Har-
bour Lights Mining Ltd. was expected to
commission its large Harbour Lights Mine
at Leonora, Western Australia, in mid-1985.

H.M.C. Australasia expected to begin pro-
duction in June 1985 at its open pit at Broad
Arrow, north of Kalgoorlie, Western Aus-
tralia. Gold resources at yearend were esti-
mated by Australia’s Bureau of Mineral
Resources, Geology & Geophysics to be dem-
onstrated economic (measured plus indicat-
ed), 526 tons; demonstrated subeconomic,
513 tons; and inferred, 60 tons.

Iron and Steel.—A steady increase in
demand during 1984 for Australian iron
and steel products reflected growth in con-
sumer durable industries and the end of
stock reduction by consumers. Although
demand for Australian iron ore increased
significantly coincident with the recovery of
world steel output, lower prices resulted in
a substantial decrease in the value of ex-
ports. Iron ore production rose by about
24%, mainly to meet the increased export
demand.

Australia’s iron ore export trade, vying
with Brazil to be the world leader, was
based on the iron deposits of the Pilbara
District of Western Australia, which pro-
duced more than 95% of the country’s total.
Four companies, with a total production
capacity of 110 million tons per year, oper-
ated in Western Australia during the year.
These were Cliffs Robe River Iron Associ-
ates, with mines at Robe River (Pannawoni-
ca) and Deepdale; Goldsworthy Mining Ltd.
at Shay Gap and Sunrise Hill; Hamersley
Iron Pty. Ltd. at Mount Tom Price and
Paraburdoo; and Mount Newman Iron Ore
Pty. Ltd. at Mount Whaleback, the world’s
largest single iron ore mine. The companies
transported their ore to loading facilities by
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privately owned railways: Cliffs Robe River
to Port Walcott; Goldsworthy and Mount
Newman Iron Ore to Port Hedland; and
Hamersley Iron to Dampier. Hamersley
Iron and Mount Newman Iron Ore contin-

ued as the second and third largest iron ore

mining companies, respectively, in the
world after Brazil’s state mining company
Cia. Vale do Rio Doce.

BHP mined iron ore at Cockatoo Island
and Koolan Island, Yampi Sound, Western
Australia, but owing to the exhaustion of
economic resources, production ceased at
Cockatoo at yearend. Shipments from stock-
piled ore, however, were expected to contin-
ue for another 2 years.

Outside Western Australia there were
two other centers for iron mining in Austra-
lia: The Broken Hill Pty. Co. Ltd. produced
from the Iron Baron group of mines (Iron
Baron, Iron Baron South, Iron Prince, Iron
Queen, and Cavalier) and from the Iron
Monarch and Iron Knob Mines in the Mid-
dleback Ranges, South Australia, for the
Australian steel industry; and Savage River
Mines Ltd. produced from its Savage River
Mine in Tasmania. Concentrate from Sav-
age River was pumped as a slurry by
pipeline 85 kilometers for pelletizing at
Port Latta and subsequent export to Japan.

All iron ore mined in Australia was
hematite, except that produced at the Robe
River and Savage River mines, which was
limonite and magnetite, respectively. All
the ore mined was high-grade, ranging from
59% to 69% iron, except for the magnetite
from Savage River, which was between 36%
and 39% iron.

Production of pig iron increased by 6%,
consistent with increased steel output, but
lower than was possible owing to mainte-
nance stoppages early in the year, which
adversely affected production. Crude steel
production by BHP increased 10% overall;
the Whyalla Steelworks, South Australia,
increased 17%; the Port Kembla Steel-
works, Wollongong, New South Wales, in-
creased 10%; and the Newcastle Steel-
works, New South Wales, increased 8%.

BHP announced in August its intention
to build a $35 million steel minimill in two
stages at Acacia Ridge in the Brisbane,
Queensland, area. Initially, a steel rolling
mill would be built to produce merchant
and reinforcing bar products using semifin-
ished billets supplied by BHP’s plants at
Newcastle and/or Port Kembla. The second
stage would be an expansion of the mill,
through installation of an electric arc fur-
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nace and continuous casting facilities. Al-
though mill capacity was not finalized, it
was expected to be in the 250,000-ton-per-
year range. Reportedly, the Queensland
government endorsed plans for a 100-ton-
per-year steel mill to be established near
Brisbane by Quest Corp. Pty. Ltd. at a cost
of about $60 million. The mill would manu-
facture steel from scrap using an electric
arc furnace and produce reinforcing bar
and small fabrication sections.

The possibility for increased iron ore and
steel trade with China emerged in midyear.
An agreement on economic cooperation in
the iron and steel industry was signed by
Australia and China in August. Hamersley
Iron and the China Metallurgical Import
and Export Corp. agreed, also in August, to
study the feasibility of joint development of
an iron ore mine in the Pilbara District.
The proposed project would be based on iron
ore reserves in the Mount Channar area, 20
kilometers east of Paraburdoo, where a
large exploration program to investigate
concealed hematite ore bodies was carried
out in 1983. The project would make maxi- -
mum use of surplus capacity at Hamersley
Iron’s plant at Paraburdoo, rail and port
facilities at Dampier, and other infrastruc-
ture. Anticipated production was 5 million
tons of ore per year, rising to 10 million tons
as China’s ore demand increased to support
its expanding steel industry. Negotiations
were also held with China for possible
supply of iron ore from other sites, and the
possibility of reopening the Kwinana blast
furnace, closed in 1982, so that exports of
pig iron to China could resume, was investi-
gated. Reportedly, the improved prospects
for iron ore exports led to a new study into
the feasibility of developing the Marandoo
deposit in the Pilbara District.

Lead and Zinc.—All of Australia’s lead
and zinc was produced from mines that
produced both commodities, as the two met-
als occur in associated minerals in the same
ore bodies, with the exception of the copper-
silver-zinc Teutonic Bore Mine in Western
Australia, a joint venture of Seltrust Hold-
ings (60%) and M.LM. (40%). Estimated
mine production decreased for both com-
modities, 8% for lead and 6% for zinc. Large
decreases in output were recorded at the
Broken Hill, New South Wales, mining
center, which was comprised of the three
mines owned by New Broken Hill Consoli-
dated Ltd. (NBHC), North Broken Hill
Holdings Ltd., and Zinc Corp. Ltd., and at
EZ’s mines on the west coast of Tasmania
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because of labor disputes. NBHC’s and the
Zinc Corp.’s mines were worked as one
operation managed by Australian Mining &
Smelting Ltd. Production also fell at the
Woodlawn Mine, New South Wales, owned
and operated by the equal joint venture
partners St. Joseph International Explora-
tions Ltd., Phelps Dodge Exploration Corp.,
and NBHC. In September, Phelps Dodge
agreed in principle to sell its one:third
interest in the mine to the co-venturer
NBHC for $5 million. The sale was expected
to be completed in the first quarter of 1985.
The Woodlawn Mines joint venture agree-
ment stipulated that any party wishing to
sell its interest had to offer the remaining
parties the option of each acquiring up to
one-half that interest. NBHC therefore of-
fered St. Joseph the option of acquiring one-
half the Phelps Dodge interest, leaving the
two remaining partners with equal shares
in the project, but it was unclear at yearend
whether Phelps Dodge entered into this
option.

M.IM.’s Mount Isa Mine in western
Queensland remained the largest lead-zinc
producer, producing about 33% of the coun-
try’s lead and 40% of the zinc. Production
for the year was slightly more than the
record high 1988 total. The mines at Broken
Hill produced about one-half of the remain-
ing output of both metals.

In addition to the mines above, other
major lead-zinc producers were Cobar
Mines Pty. Ltd.’s mine in eastern New
South Wales; EZ’s new Elura, New South
Wales, underground mine; and Aberfoyle’s
Que River Mine in northwestern Tasmania.

Primary refined lead production at The
Broken Hill Associated Smelters Pty. Ltd.’s
(BHAS) Port Pirie refinery, Australia’s only
producer, remained at a similar level to
that of 1983, although production was well
short of the goal owing to supply interrup-
tions owing to the midyear strike at Broken
Hill. Primary refined zinc was produced at
three plants during the year: Sulphide
Corp. Pty. Ltd.’s Cockle Creek, New South
Wales, refinery; BHAS’ refinery at Port
Pirie; and EZ’s refinery at Risdon, Tas-
mania.

EZ was taken over by NBHC. Aberfoyle
announced the discovery of a major new
lead-silver-zinc deposit, known as the Hell-
yer deposit, adjacent to its Que River Mine.
Aberfoyle outlined 10 million tons of in-
ferred reserves, with grades similar to those
of Que River, based on 15,000 meters of
drilling in 50 holes.

Manganese.—Groote Eylandt Mining Co.
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Pty. Ltd., a wholly owned subsidiary of
BHP, continued to produce virtually all of
Australia’s manganese ore from its Groote
Eylandt operation in the Gulf of Carpen-
taria, Northern Territory. Production in-
creased 35% over that of 1983 owing pri-
marily to a resurgence in demand generat-
ed by the continued recovery in world steel
output.

Exports of manganese ore increased by
46%. Exports to China and Portugal began
with the former becoming the third largest
market after Japan and the Federal Repub-
lic of Germany. Major increases in ship-
ments were to Japan, up 30% to 572,187
tons; the Federal Republic of Germany, up
170% to 192,677 tons; France, up 264% to
40,171 tons; and Taiwan, up 96% to 18,810
tons. The U.S.S.R., up 8% to 112,715 tons,
continued to be a major purchaser. Ship-
ments resumed to Spain, 74,527 tons;
Czechoslovakia, 32,991 tons; and Pakistan,
37,393 tons. Exports to the Republic of
Korea and Belgium-Luxembourg offset the
general increase and fell by 14% and 48%
to 105,577 tons and 15,142 tons, respectively.
Additionally, there were no shipments to
the Netherlands, Yugoslavia, and Switzer-
land.

Shipments of manganese ore from Groote
Eylandt for domestic consumption, mainly
in manganese alloy, manganese alloy sin-
ter, and pig iron production, increased to
419,317 tons in 1984 from 245,418 tons in
1983.

Ferromanganese and silicomanganese
production at Bell Bay, Tasmania, by Tas-
manian Electro Metallurgical Co. Pty. Ltd.,
also a wholly owned subsidiary of BHP,
increased by 53% and 41% to 75,000 tons
and 31,000 tons, respectively. Increased de-
mand enabled the recommissioning in Jan-
uary of the 16,000-kilowatt No. 1 furnace,
which had been closed since 1982.

At yearend, it was announced that pro-
duction capacity for manganese alloys at
Bell Bay was to be increased from 135,000 to
190,000 tons per year as part of a 3-year
project projected to cost $37 million.

Nickel.—All of Australia’s nickel was
produced at mines in Western Australia
except for Queensland Nickel Pty. Ltd.’s
opencut operation at Greenvale, Queens-
land, a joint venture of Metals Exploration
Ltd. and Freeport-McMoran Inc. of the
United States. Western Mining Corp. Ltd.
(WMC) remained the country’s largest pro-
ducer, operating 13 mines at Kambalda-St.
Ives in the Kalgoorlie District of Western
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Australia as well as the Windarra Mine.
WMC also operated a smelter at Kalgoorlie
and a refinery at Kwinana, both in Western
Australia. Queensland Nickel operated a
refinery at Yabulu near Townsville in
northern Queensland.

Australian mine production of nickel in-
creased slightly. Production decreased at
the Greenvale Mine and at the Agnew
Mine, a joint venture of Seltrust Holdings
(60%) and M.I.M. (40%). Seltrust-M.L.M. in
October suspended operations associated
with expanding mine and mill capacity
from 600,000 to 800,000 tons per year of ore
at Agnew. The planned increase in capacity
was to help maintain nickel production as
ore grades declined and the hardness of the
ore increased. Metal Exploration’s Nepean
Mine, closed in February 1983, was being
maintained so that production could resume
when markets warrant. Shaft and mine
workings were kept dewatered and in condi-
tion to permit ore deliveries within 3
months of a production commencement de-
cision.

Nickel oxide production, all from the
Yabulu refinery, increased reflecting im-
proved recovery at lower throughput and
higher grades of ore mined. Refined nickel
production, all from the Kwinana refinery,
was 13% lower that of 1983.

Tin—Mine production of tin in Australia
was again severely hampered by the deci-
sion of the International Tin Council in late
1982 to impose export quotas. This reduced
Australia’s permissible exports of tin to
2,125 tons per quarter.

The bulk of Australia’s tin production
continued to be from the Renison Bell,
Mount Cleveland, and Ardlethan Mines.
The Renison Bell Mine, on the west coast of
Tasmania and owned by RGC, remained the
world’s largest hard-rock underground tin
mine. Aberfoyle operated the Ardlethan
Mine in southern New South Wales and the
Mount Cleveland Mine at Lunina, Tasma-
nia. The balance of production was derived
from a number of smaller mines and alluvi-
al operations in Queensland, New South
Wales, Tasmania, and Western Australia.
Endeavour Resources Ltd. began production
during the first quarter at its alluvial oper-
ation at Moolyella in the Pilbara District of
Western Australia. Endeavour ceased pro-
duction at Emmaville, New South Wales,
where it had been retreating tailings, in
March because of depletion of suitable ma-
terial. Loloma Ltd. sold its tin interests at
Emmaville and at Ewan, Queensland, to
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Great Northern Mining Corp. NL at year-
end. Metals Exploration transferred its
plant from its north Queensland operation
to Gibsonvale, New South Wales. The plant
was commissioned in May using old tail-
ings, and mining of alluvium began in
August. Greenbushes Tin Ltd. announced a
two-stage development plan, including
opening a new open pit, extension of the
existing underground mine, and completion
of new plant facilities at its Greenbushes
tin-tantalite-lithium mine in southern
Western Australia. Second-stage develop-
ment would involve a further doubling of
mine processing capacity to 600,000 tons per

year.

Australia had two primary tin refinery
operations in 1984. The larger of the two,
Associated Tin Smelters Pty. Ltd.’s plant
operating at Alexandria near Sydney, New
South Wales, received its raw materials
from producers in eastern Australia. The
other was operated by Greenbushes adja-
cent to its mine at Greenbushes. There were
also three secondary tin refineries that
recovered tin from scrap.

NONMETALS

Diamond.—Diamond production from
Argyle Diamond Mines Pty. Ltd.’s Upper
Smoke Creek and Limestone Creek alluvial
deposits and the Argyle pipe scree in the
eastern Kimberley region of northern West-
ern Australia was slightly lower in 1984
owing to the depletion of high-grade materi-
al. Output for the year was 5.7 million
carats from 1.5 million tons of ore. The
grade of diamonds remained essentially the
same, however, with about 60% gem and
cheap gem quality and 40% industrial
grade. The Argyle joint venture consisted of
CRA (56.8%), Ashton Mining NL (388.2%),
and the Western Australian government-
owned Northern Mining Corp. NL (5%).

Work on the second stage of the Argyle
ore body, that of the AK-1 kimberlite pipe,
proceeded on schedule during the year to-
ward a yearend 1985 commissioning. About
20% of the construction of a 3-million-ton-
per-year treatment plant and ancillary in-
frastructure had been completed. Prestrip-
ping of about 20 million tons of waste from
the southern end of the pipe was under way
with completion scheduled for October 1985.

Argyle Diamond Sales Ltd. (ADS) contin-
ued to market diamonds to De Beers Cen-
tral Selling Organization on behalf of the
CRA-Ashton joint venture, with gem dia-
monds and 75% of cheap gem and industrial
diamonds sold at 5-week intervals. Since
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July, ADS retained 25% of cheap gem and
industrial diamonds for sale to other cus-
tomers. ADS was also considering estab-
lishing a small-scale pilot cutting and pol-
ishing operation in Perth, Western Austra-
lia, to test the economic viability of these
activities in Australia.

Continued exploration led to the discov-
ery of additional diamondiferous alluvial
deposits adjacent to Argyle a few kilometers
up Limestone Creek. Freeport of Australia
Pty. Inc. quoted a grade of 0.1 to 3.2 carats
per ton, lower than the Argyle deposit but
much higher than most deposits in Africa.

-Gem Stones.—Australia’s gem stone in-
dustry, aside from diamond, consisted al-
most entirely of the production of opal and
sapphire. Small quantities of amethyst,
chrysoprase, garnet, nephrite jade, rhodo-
nite, and zircon were also produced.

Australia continued to be the world’s
leading producer of opal, accounting for
over 80% of the market. The majority of the
opal mined in Australia was from the three
South Australian fields at Andamooka,
Coober Pedy, and Mintabie. The Lightning
Ridge District in central-northern New
South Wales accounted for a small percent-
age of total production, and most of the
boulder opal was from Queensland where
opal occurs irregularly in a broad zone
between Opalton in the north to Yowah
near the New South Wales boundary.

Australia produced over 70% of the
world’s uncut sapphires, from the Anakie
District, central Queensland, and from the
Inverell-Glen Innes District of New South
Wales.

Phosphate Rock.—Australian production
of phosphate rock was estimated to be
11,000 tons, all from South Australia. Be-
cause of its high iron and aluminum con-
tent, this material was not suitable for
manufacturing superphosphate and was
mainly used in organic fertilizers.

Queensland Phosphate Ltd.’s (QPL) Phos-
phate Hill operation 65 kilometers south of
Duchess, northwest Queensland, remained
in care and maintenance throughout the
year. QPL’s parent company, WMCH, re-
ported that investigations concerning com-
mercial and technical aspects of the poten-
tial for upgrading its large, low-grade re-
sources by chemical means were continu-
ing.

Phosphate rock imports decreased about
25%, partly reflecting a shift away from
manufacturing fertilizer in Australia in
favor of importing the manufactured prod-
uct. However, consumption of phosphate
rock for production of manufactured fertil-
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izers and superphosphate was virtually
unchanged.

MINERAL FUELS

Coal.—Both production and exports of
black coal attained record high levels for
the second successive year despite contin-
ued worldwide oversupply and depressed
export prices. There was negligible expendi-
ture on exploration activity again in 1984 as
a result of these adverse conditions.

New South Wales was Australia’s largest
coal producing State, followed by Queens-
land, Western Australia, South Austra-
lia, and Tasmania. New South Wales and
Queensland together produced more than
95% of Australia’s coal and accounted for
100% of the country’s coal exports. Victoria
only produced lignite, and the Northern
Territory had no production of any type of
coal.

Increased raw coal production was due
mainly to an estimated record high output
of 66 million tons, 37% higher than that of
1983, in Queensland. Although only slightly
higher than that of 1983, raw coal produc-
tion in New South Wales also resulted in a
record high production of 68 million tons, a
3% increase. The increased production was
due largely to expanded steaming coal pro-
duction for export from new opencuts in
both States. Total opencut production rose
almost 40% in Queensland and 15% in New
South Wales. Production from underground
mines increased about 8% in Queensland,
but continued to decline in New South
Wales, falling another 3%.

Overall domestic coal consumption in-
creased 7% to an estimated 39 million tons,
90% of which was used for electricity gener-
ation and in the iron and steel industry.
Most of the growth was attributable to
increased use for electricity generation.
Consumption in Queensland, 10 million
tons, increased 14% to the highest level
ever achieved within the State. Coal con-
sumption in New South Wales, 23 million
tons, increased 6% over that of 1983, but
was well below the levels recorded in 1981
and 1982.

Both Queensland and New South Wales
recorded substantial growth in 1984 ex-
ports, with an overall increase of 25% to a
record high of 76 million tons. Queensland
exports rose 35% to 40 million tons from 30
million tons in 1983, and New South Wales
exports increased 16% to about 36 million
tons from 31 million tons in 1983. Most of
the growth was due to increased shipments
of steaming coal, which in 1984 comprised
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60% of all New South Wales shipments and
was increasing in importance in Queens-
land as mines at Newlands and Blair Athol
worked up to capacity.

In April, BHP Minerals finalized its ac-
quisition of a major share of Utah Interna-
tional Inc., a former subsidiary of the U.S.-
based Genera] Electric Co. and the parent
company of Utah Development Co., which
operated several large coal mines in Austra-
lia. The purchase resulted in BHP becoming
the operator at the mines formerly manag-
ed by Utah as well as an increase in owner-
ship of the mines through the Gregory joint
venture and the Central Queensland Coal
Associates joint venture.

Australian export capacity increased
when the Abbot Point deepwater port on
the northern Queensland coast and the
Kooragang Island facility at Newcastle be-
came operational. Abbot Point, which was
operated by Abbot Point Bulk-Coal Pty.
Ltd., a subsidiary of M.I.M., had an annual
capacity of 6.5 million tons. Kooragang
Island was operated by a consortium com-
prised of BHP, 30%; Newcastle Coal Ship-
pers, 27.5%; Maritime Services Board of
New South Wales, 20%; Howard Smith
Ltd., 12.5%; and Japanese interests, 10%.

BP Australia Ltd. concluded a contract in
September to ship 250,000 tons of steaming
coal to China in December. The coal, coming
from the Clutha Mines south of Sydney and
the Nardell Mine in the Hunter Valley
north of Sydney, was the first to be pur-
chased by China from an Australian firm in
45 years. Japan remained the primary mar-
ket for. Australian coal, receiving 54% of
total coal exports.

Petroleum and Natural Gas.—Australia’s
output of crude oil and condensate increas-
ed to a record high 182 million barrels in
1984, a 19% increase over the 1983 level.
More than 90% of production was from the
Gippsland Shelf Field in the Bass Strait
between the mainland State of Victoria and
the island State of Tasmania. Remaining
production came from the Barrow Island
Field off the coast of Western Australia and
from the Cooper Basin in South Australia.
Australia increased its petroleum self-
sufficiency to about 85%, but Australian
production was expected to start declining
by 1990 unless significant new fields are
discovered.

Although below the levels of the 2 previ-
ous years, hydrocarbons exploration and
development drilling flourished in 1984.
Exploration companies completed 247 ex-
ploration wells, of which 204 were onshore
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and 43 offshore. In addition, 110 develop-
ment wells were completed, of which 74
were onshore and 36 offshore. Seismic activ-
ity included 57,966 line kilometers being
shot, of which 19,229 kilometers were off-
shore. : i

A major disappointment in the offshore
area was the failure of the followup drilling
program in the Timor Sea to establish the
Jabiru Field as a major oil province compa-
rable to that of the Gippsland Shelf. A
consortium led by BHP Petroleum Pty. Ltd.
drilled three appraisal wells between May
and September, with Jabiru 2 a dry hole
and Jabiru 3 and 4 containing only hydro-
carbon indications. Although the magni-
tude of Jabiru reserves was still subject to
appraisal, Jabiru 1A drilled in 1983 was
expected to be in production by early 1986.

The consortium’s efforts in the Timor Sea
were finally rewarded in November with
flows of up to 6,744 barrels per day from the
Challis 1 well, indicating the presence of a
commercial reservoir adjacent to the Jabiru
Field.

Other drilling successes off the coast of
Western Australia during the year included
Talisman 1 and Lenita 1.

Western Australia’s huge $11 billion off-
shore North West Shelf natural gas project
was progressing to full realization at year-
end. The $2 billion first phase, or domestic
gas stage, was formally dedicated on Sep-
tember 4, as commercial gas flowed to users
in Perth. The first phase will eventually
supply 385 million cubic feet of gas per day
to Western Australian markets.

The much larger $9 billion second phase,
involving the sale of 320 billion cubic feet of
liquefied natural gas (LNG) annually for 19
years to Japan, was beginning to move
ahead after several years of deadlock. The
eight Japanese customers, five electric pow-
er and three gas companies, and the LNG
marketing company were expected to sign
purchase contracts in early 1985. The mar-
keting company was comprised of the fol-
lowing six companies, each with a one-sixth
share: Woodside Petroleum Ltd.; Mitsubishi
Corp. and Mitsui Co. Ltd.; Shell; BHP Petro-
leum; BP International Ltd.; and Chevron
0il Trading Co.

Major cost cutting innovations of up to $1
billion, including switching the LNG plant
from a seawater cooling system to an air
cooling operation, selecting gas turbines
rather than steam turbines to power the
compressors at the LNG plant, and the
prospect of not separating out the butane
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and propane from the. LNG for separate
marketing, apparently made the second
phase of the project more attractive to
investors. .

After more than a year of discussion and
speculation, the Australian Government’s
RRT, or “excess profits-based tax,” on new
offshore oil development went into effect
July 1. The major provisions of the taxation
structure, including the RRT, for the coun-
try’s petroleum exploration and develop-
ment sector were—

1. The previous levy or excise tax on “old”
oil, oil discovered before September 1975,
for both offshore and onshore projects re-
mained applicable on pretax earnings of
companies from oilfields producing more
than 3.1 million barrels per year of old oil.

2. A new levy on “new” oil, oil discovered
after September 1975 for both onshore and
offshore projects in production on July 1,
became effective on pretax earnings of com-
panies from oilfields producing more than 5
million barrels per year of new oil.

3. The long-awaited RRT applies only to
offshore oil projects that were not developed
as of July 1, projects called “greenfields.”
The threshold for the RRT to take effect
was about a 30% net rate of return, or
profit, to the company, depending on the
interest rate of long-term bonds, plus 15%.
The long-term bond rate was 15% on July 1,
making the threshold 30% on that date.
The RRT rate on earnings over the thresh-
old was 40%, compared with up to an 87%
levy on large, old oil production, as was
occurring at some of the Bass Strait fields
separating the Australian mainland from
Tasmania. Additionally, exploration ex-
penses in areas that ultimately enter into
production will be deductible for RRT pur-
poses against receipts derived from that
production.

The RRT will be levied prior to the
payment of company income tax and RRT
payments will be a deduction for company
tax purposes.

4. Oil developments will continue to be
subject to the previous company tax on
earnings; oil companies incorporated in
Australia paid a 45% rate, while those
incorporated overseas paid 55%.

5. The existing royalty tax of 10% to
125% on the net wellhead value of oil
production remained for old and new oil
production, but will not become applicable
to greenfields upon their development.

Uranium.—Production of UsO; was great-
er in 1984 than in 1983 owing to significant
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increases in production at both of Austra-
lia’s uranium mines. Energy Resources of
Australia Ltd. reported that production at
its Ranger opencut mine in the Alligator
River’s region of the Northern Territory
was 3,776 tons of UsOs. Much of the feed to
the mill was obtained from existing ore
stockpiles. QML reported that total produc-
tion from the stockpiled ore at the Nabarlek
treatment plant, also in the Alligator
River’s region, for 1984 was 1,401 tons of
U:0s. Ore at the Nabarlek opencut was
mined and stockpiled in 1979.

In accordance with announced policy, ex-
ports of uranjum to France were banned
until such time as France discontinued
testing nuclear weapons in the South Pacif-
ic. To protect the profit and cash flow
position of QML, agreement was reached
with the Government that each of the
scheduled shipments of uranium that were
or will be postponed would be purchased by
the Government for the original delivery
price.

Uranium exports for 1984 were 3,308 tons
of concentrate.

The prouranium mining policy initially
set by an ALP caucus vote in November
1983 was adopted in July at the ALP Na-
tional Convention. This policy will enable
the Ranger and Nabarlek Mines to continue
to meet existing contracts as well as to seek
further overseas sales. It also allows devel-
opment of the Olympic Dam copper-gold-
uranium project at Roxby Downs Station,
South Australia, to proceed. No other new
mines will be given export permits.

Exploratory development and under-
ground drilling were continued by WMCH
at Olympic Dam during the year in order to
establish a proven ore reserve. Exploratory
drilling emphasis shifted from the surface
to underground as drill sites became avail-
able. The metallurgical pilot plant was
commissioned during the year. Production
of copper concentrate from a 5-ton-per-hour
grinding-flotation circuit and the recovery
of ammonium diuranate from a 3-ton-per-
hour acid leaching and solvent extraction
circuit was proceeding at yearend.

Mining at Olympic Dam was targeted at
yearend for a 1987 startup, rather than the
early 1990’s as earlier announced, but at a
significantly lower production rate than
originally planned. Mining would begin on
a small, high-grade gold section of the ore
body, and mining of the copper-uranium ore
would start the following year, also concen-
trating on a high-grade section. Mining of
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the high-grade gold ore should yield approx-
imately 100,000 troy ounces per year. The
initial copper-uranium mining was ex-
pected to yield 55,000 tons of copper and
2,000 tons of uranium per year. Production
would be increased in stages to the original
target of 6.5 million tons of ore per year as
the market permits. Any additional supply
of uranium would negatively impact the
depressed domestic uranium industry,
which was facing the lowest prices for UsOs
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in concentrates since early 1975. The ex-
change value price, or spot price, quoted by
the Nuclear Exchange Corp., fell from
$22.00 on December 81, 1983, to $15.25 on
December 31, 1984.

1 Minerals.

‘Phystcal ientist, Division of Int:
day,TQTheMmeralInd of Australia. Ch. in
uMgnes Minerals Yearbook 1983, v. 3, pp. 63-78.
3Where necessary, es_have been converted from
Australian dollars (AS) to U.S. dollars at the rate of
A$1.26=US$1.00 as of Dec. 31, 1984.



The Mineral Industry of
Austria

By George A. Rabchevsky?

The mining and mineral processing in-
dustries continued to play an integral and
visible part in the Austrian economy. On
the average, the Austrian mining industry,
including mineral fuels, contributes about
$800 million to $1 billion* to the general
economy of the country. Ore mining usually
makes up about 8% to 9% of the revenues,
while -0il and gas make up almost 50% of
the total. Austria has a long mining tradi-
tion, and even though the country has a
variety of various mineral resources, the
country is small and reserves, necessarily
limited in scope, have declined consider-
ably. In 1984, base metals, graphite, iron
ore, magnesite, and tungsten were the back-
bone of the mining industry, while steel-
making and the production of antimony,
with some lead and zinc, were the main
processing industries contributing to the
economy. In order to support the expansive
minerals processing industry, Austria had
to supplement much of its domestic require-
ments through imports, including iron ore
from the U.S.S.R. Basic refractories contin-
ued to be among the principal industrial
mineral exports.

The Austrian economy, in general, re-
mained about the same as in the past 3
years, the real gross domestic product grow-
ing by 2.5% each year. Unemployment, one
of the lowest in the world, remained at
4.5%. Continued economic recovery led em-

ployment to rise to a total of 2,744,000
persons in 1984. There were almost 10,000
workers employed by the mining industry, a
figure that was declining gradually each
year. Over 65% of these workers were
employed by the mineral fuels sector and
only about 13% by the metal mining indus-
tries. Almost 20% were working in under-
ground mines.

The industrial sector in Austria was dom-
inated by two factors: The “Social Con-
tract,” or wage and price agreements,
among government, industry, and unions,
and the fact that a major part of the in-
dustry was nationally owned. The state-
owned holding company, Osterreichische
Industrieverwaltungs AG (OIAG), for exam-
ple, is a vast concern that employed about
10,000 people and included Voest-Alpine
AG (VA), an iron and steel producer; Oster-
reichische = Mineralélverwaltungs AG
(OMYV), oil production and refining; Chemie-
Linz AG, chemicals, fertilizers, and metallic
compounds; engineering companies such as
Simmering-Graz-Pauker AG; Bleiberger
Bergwerks-Union AG, a base metal mining
and refining company; and Vereinigte Met-
allwerke Ranshofen-Berndorf AG, alumi-
num production. Most of OIAG’S companies
were profitable or broke even in 1984. The
Government funneled about $770 million
into OIAG in 1984 for a major reconstruc-
tion plan, to end in 1986.®

PRODUCTION

Production by the Austrian mining indus-
try remained almost the same as in 1983,
‘with small increases in some metal and
nonmetal commodities, and continued
incremental decreases in the state-owned
oil and gas industries. The upward trend in

total industrial output, which began in
1988, continued in 1984 with a real growth
of 5%. There were 85 operating mines and
quarries in Austria, of which 22 were under-
ground mines. There were 55 rock quarries
and 7 underground industrial minerals

85
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mines.

Because Austria was deficient in a num-
ber of important raw materials, an explora-
tion and -evaluation program was inaugu-
rated by the Ministry of Trade, Commerce
and Industry and the Ministry of Science
and Research. The aerial geophysical and
geochemical survey resulted in thousands of

rock and data samples, which were being
examined. Among the more important of
the ongoing projects were lead-zinc mineral-
ization at Silberberg-Stubing, north of
Gratz, lithium-bearing pegmatites at Kor-
alpe on the Styria-Corinthia border, and
copper and barite in dolomite formations at
Schwaz in the Tyrol.4

Table 1.—Austria: Production of mineral commodities’
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983 19847
METALS
Aluminum metal.
imary _ e 94,393 94,219 93,908 94,200 95,352
Secondary_ _ 31,926 46,343 39,066 56,785 56,579
Total _ _ 126,319 140,562 182,974 150,985 151,931
Antimony, mine output, metal content of
concentrate __ __ _____ o _____ 662 603 667 659 523
Cadmium metal __ ___ ________________ 36 55 48 46 49
Copé;er:
melter, secondary _ _ _ - 26,100 27,100 30,000 28,000 €33,000
Refined
imary _ _ 8,887 8,804 8,802 8,769 9,592
Secondary _ 734,658 30,313 32,757 33,131 33,255
Total 743,545 39,117 41,559 41,900 42,847
Ger i metal content of
4,500 4,000 4,000 6,000 5,000
Iron and steel:
Iron ore and concentrates:
Grossweight _______ 3,200 3,050 3,330 3,540 3,600
Metalcontent __ _ __________ 986 948 1,045 1,107 €1,110
Metal:
Pigiron _________.______ 8,485 3,477 3,115 3,320 3,745
Ferroalloys, electric-furnace _ _ _ _do_ . __ 10 12 14 14 °14
Steel,crude _ __ _ __ ________ d 74,623 4,656 4,258 4,411 4,868
Semimanufactures 3,818 3,477 3,381 3,655 3,842
Mine output, metal content of ate ___ 4,316 4,320 4,086 4,290 4,151
Metal: Smelter:
Primary __ _ 5,418 3,343 3,410 4,210 ©4,900
Secondary _ _ __ 11,547 12,789 14,512 12,860 €13,000
Total _ _ 16,965 16,132 17,922 17,070 €17,900
M tent of d tic iron ore _ _ _ _ 47,216 55,876 61,549 5,284 67,101
n, mine output, metal content of
_concentrate 2,150 1,435 1,714 1,408 1,632
C:
Mine ou'gl:t, metal content of concentrate _ _ _ 19,117 18,181 19,065 19,432 20,879
Metal refined _ _ ____ _______________ ,102 22,674 23,000 , ,000
______ 249 . — - ——
glement, hydraul: 5,457 5,288 5,012 4,907 4,899
ay:
ﬁljte_ _________________________ 504,812 331,448 441,497 381,598 285,553
C 340,980 315,560 351,392 402,511 455,695
83,882 79,064 717,288 83,558 99,541
61,635 52,173 15,598 32,946 18,058
10,946 10,357 2,960 1,063 2,554
i 36,699 23,807 24,451 40,418 43,789
Gypsum an - 833,417 800,515 721,520 750,921 740,117
Lime _ e thousand tons_ _ 1,005 1,034 ) 1,14 1,262
esif
rude _ e do____ 1,318 1,159 1,031 1,006 1,183
Sintered or dead-burned _ _ _ . _____ do____ 427 361 370 320
Caustic calcined — . — - ___ do____ 132 102 98 89 93

See footnotes at end of table.
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Table 1.—Austria: Production of mineral commodities! —Continued
(Metric tons unless otherwise specified)

87

Commodity 1980 1981 1982 1983 1984°
NONMETALS —Continued
490 486 485 495 500
10,959 11,320 9,570 11,734 €11,500
8,162 - 8,308 10,551 2,458 9,666
1 1 1 1 1
410 462 434 359 419
261 264 214 141 239
672 727 649 . 501 659
878 869 864 816 82
718,637 17,210 15,192 15,336 ©15,500
19,515 18,079 16,056 16,152 16,282
Sodium oompounds, n. es.
Carbonate, synthetic __ _ ________ do____ 170 170 170 170 150
Sulfate, synsmtlc ______________ do____ 55 55 55 55 50
Stone:?
Dolomite _ _ __ ______________ do____ 1,017 1,227 1,029 938 2981
Quartz and quartzite ___ ________ do__ 219 184 171 171 2223
Other including limestone and marble_do_ _ _ 14,501 718,645 12,559 11,964 ©12,000
Total _ do____ 15,787 15,056 13,765 13,073 13,204
Sulfur:
Byproduct:
Of metallurgy . __ 8,731 9,133 9,504 9,429 10,113
Of petroleum and naturalgas — __ _____ 18,733 27 861 38,243 32,000 28,480
From gypsum and anhydrite_ ___________ 23,836 25,143 27,102 26,122 26,449
____________________ 51,300 62,137 74,849 67,551 65,042
Talc and soapstone ___________________ 116,698 116,425 117,092 122,128 134,011
MINERAL FUELS AND RELATED MATERIALS
Coal, brown and lignite __ __ _ _ thousand tons_ _ 2,865 3,061 3,297 3,041 2,928
Coke _ o _____ do____ 1,729 r1.686 1,622 1,725 1,854
Gas, natural: .

Groes__ ___________ million cubic feet_ _ 67,211 50,730 46,758 42,850 44,933
Marketed - ______________ do____ 55,443 41,835 38,088 34,205 36,
Oilghale__ ____ ___________ . 950 970 1,010 1,060 €1,000

Petroleum:

Crude —_____ thousand 42-gallon barrels__ 10,290 9,324 8,994 8,847 8,407

Refinery products:
Gasoline ________________ do_ ___ 15,409 16,251 15,378 16,407 ©16,200
Kan'nmenndjet fuel_________ do____ 1,053 1,242 1,069 1,079 1,050
Distillate fueloil __________ do____ 18,970 15,767 15,484 16,267 15,200
Remd‘ual fueloil — __________ do_ ___ 28,974 21,821 17,740 11,646 '123000
Lubricants_ ______________ do____ 1,070 767 538 608 600
Liquefied petroleumgas__ _____ do___. 4,470 4,808 8,876 4,966 4,500
Bitumen ________________ —_— 2,178 1,657 1,605 1,218 1,300
Unspecified ______________ do____ 506 1,283 270 676 100
Refinery fuel and losses _ _ _ _ _ _ _. - 3,565 3,320 3,072 3,064 8,100
Total _ ______________ do____ 76,190 66,916 59,022 54,926 54,650

®Estimated.  PPrel

liminary. "Revised.
1Table includes data available through June 1985.
*Excluding stone used by the cement and iron and steel industries.

TRADE

Trade in processed minerals played an total,to the Council of Mutual Economic
important role in the country’s economy, Assistance (CMEA) countries excluding Yu-
even though tourism was the major indus- goslavia (12%), and 18.5% went to the rest
try in Austria. Austrian industrial exports of the world.* Austria depended on imports
to Western Europe in 1983 were 69% of the for about 75% of its mineral raw material
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requirements. Certain key metals and min-
erals had to be totally imported: alumina,
tin, copper, chromium, manganese, molyb-
denum, cobalt, nickel, and rare-earth met-
als. Imported industrial minerals were as-
bestos, fluorspar, potash, phosphates, and
cryolite. Coking and metallurgical coals
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were imported primarily from CMEA coun-
tries. Over the last 10 years, Austria’s
dependence on CMEA energy imports had
risen markedly, from 27% in 1973 to almost
33% in 1983, and further increased in 1984.¢
Overall Austrian imports grew by 13.4%, or
about 9% in real terms.

Table 2.—Austria: Exports of selected mineral commodities!

(Metric tons unless otherwise specified)
Destinations, 1983
Commodi 1982 1983 i .
ol United Other (principal)
29 47 . NA.
51,406 59,547 —— - West Germany 29,923; Italy 27,989.
27,635 30,153 20 West Germany 8, 801 Japn{ 1 789
68,667 89,207 1,696 West g ; Switzerland
5,618; Italy 135.
kilograms_ 15,400 w N
Metal including alloys, all forms ’ o )
) o all :ll_ _—— - 500 - NA.
Cadmium: Metal including
forms _____________ it 53 51 __  Italy 25; United Kingdom 15.
Oreand concentrate . _ _ . ______ 49 622 ——~ - Greece 288; East Germany 240.
Oxides and hydroxides _________ 4 --  Mainly to Yugoshvm_
Columbium and tantalum: Metal :
including alloys, all forms, tantalum_ _ 10 12 NA NA
tte and speiss including cement
e 4 2:; - rA{litoWesth-n'mauy.
te___________________ 2 41 NA Denmark30.
Metal including alloys
Serap - _____________ 5,021 9,075 - Wft Germany ii i&g ; Belgium-
uxembo
Unwrought______________ 19,574 23,028 -~ Italy 11,530; estGerman 7,591.
imanufactures ___ _ _____ ,063 15,879 94 West Germany 5,949; Italy 2.8‘76
France 1,861.
$42 $27 _ All to West Gemany.
¥17,972 20,094 NA West Germany 13,600; Italy 4,212.
Q) 50 ——  All to West Germany.
8,840 12,642 ~-  Italy 4,787; West Germany 3,290.
4,470 4,841 118 West Germany 1,394; B\ngnm' 861.
12,085 12,771 625 Rolml:;ném 2,184; Italy 1,418; Poland
276,759 342,849 4,573 West Germany 149,425; Iran 61,835;
East Germany 59,956.
Semimanufactures
Bcn, rods, a.ngles, shapes,
____________ 340,387 379,621 5264  West Germany 91, 2%5361th 77,804;
Universals, plates, sheets _ _ 1,296,220 1,350,701 8,166 U3S3§,§55417 O‘Tg West Germany
Hoopandstrip_________ 97,199 126,174 West Germmy 36,783; East Germany

See footnotes at end of table.

17,171
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Table 2.—Austria: Exports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Destinations, 1983
Commodi 1982 1983 :
ey United Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued .
les and accessories _ _ _ _ _ 88,870 72,232 429 A!gena 29,011; Switzerland 18,803.
_______________ 58,141 59,595 810 Germany 30,181; Italy 6, 611~
Tubes, pipes, fittings ___ __ 307,510 ,556 2,005 U(?qsog5 183,406; West Germany
and forgings, rough 14,584 13,285 388  West Germany 5,443; Italy 1,390.
Lead: Metal mclu alloys:
Scra 111 2 - NA.
1 837 767 . ly 250; Hnnﬁ.ry 100.
s uf 26 58 — USSRl‘? Iraqu Yugoslavia 5.
M Metal alloys:
e ——— 1% 88 T Wem Gormany oh aly 105,
nwrought ____ ____________ __
g - = @ m oW oM
ese:Uxides _ . __ -
ﬂmury ________ 76-pound flasks_ _ 102 104 NA  West Germany 67.
o] um:
and hydroxides _________ - 6 __  Allto West Germany.
Nwhk‘:lm including alloys, all forms ___ 1,047 1,201 NA NA
Matteandspeiss __ ___________ () 5 _-  All'to Yugoslavia.
Metal mcludmg alloys:
_________________ 255 457 - ngét Germany 267; United Kingdom
Unmught_ _____________ 8 6 —_  Yugoslavia 4.
imanufactures _ ________ 382 430 23 Iran 144; West Germany 77.
l’l:ﬁnum-gmup ml::al&dMetals mcludu:g
unwro and partly wrough
oS e trvg' ounces_ _ 710,770 11,478 —_  West Germany 8,745; Sweden 643;
Rare-earth metals including alloys, all (iroece 611
in 0]
__-___________f';'_--_ 378 385 NA NA.
Waste and sweepings
value, thousands_ _ $126 $445 —~  United ngdom $303; West Ger-
many $
Metal including alloys, unwrought
and partly wroughyt"
thousand troy ounces_ . 1,880 1,703 - Germa.::ly 966; Yugoslavia 433;
Switzerlan
11 12 —-  Bulgaria 6; Poland 6.
20 17 _-  Allto West Germany.
20 49 ——  United Ki m 18; West Germany
12, Y via 5.
6 53 - Y_f lavia 50; West G 2; Italy
14 3 NA NA
((:)) ;g _ gnungaay 39; West Germany 34.
—— to West Germany.
663 874 NA NA
Oxidel ___________________ 1,306 1,748 ——  Yugoelavia 933; Hungary 622.
Blue rwder ________________ 18 -
etal including alloys:
gJ;a‘wronghp ught______________ 2,& 4%51; NA yugod’t G:mz',‘ f%mhw ovakia 900.
nwrought_ _ _ _ __ _ __ _____ - via i .
Semi ufactures __ _______ 448 1,074 (® Iran745; ‘Iugcslavm 162.
Ores and mesnmm __________ 184 130 14 1; Czechoslovakia 41
Ashes and residues_ __ _________ 107,004 111,179 = Itn.ly 87 ,662; ﬁeat Germany 21,182
Waste and sweegmgs of unspecxﬁad
7$4,847 $3,254 __  West Germany $2,873; France $294.
Base metals mcludmg alloys, all forms 3 2,209 194  Italy 1,725; United Kingdom 168.
NONMETALS
110 95 __  West Germany 64.
33 23 NA  West Germany 20.
11,922 11,862 52

See footnotes at end of table.

West Germany 1,997; Italy 1,054;
ance954‘y ealy
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Table 2.—Austria: Exports of selected mineral commodities: —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

Commodity 1982 1983 - L.
g&’:ﬁg Other (principal)
NONMETALS —Continued
erude _ __ _____________ 10 31 Switzerland 24.
Bante and witherite___ __________ 20 48 All to West German; 8:3'2
Cement___ ______________.____ 23,960 15,644 West Germany 12, Italy 719.
______________________ 1,987 1,335 Hungary 956; Ita.ly
Clays, crude:
ntonite __ _ __ ____________ ) 26 - NA
Chamotteearth_ _____________ T 39 —_ NA.
inasearth - _______________ 711 NA
Kaolin ___________________ ,863 35,664 — Hlil(; 15,752; West Germany
Us ified . _____________ 383 13,500 —-  West Germany 12,658.
Diamond:
Gem, not set or stru
v:Fue, thousands_ _ $523 $196 $6  West Germang $105; Hungary $50.
Industrial stones _ - _ __ __ _ do____ $52 $47 —-  Yugoslavia $3!
Diatomite and other infusorial earth _ _ _ 815 1,357 __ Yugoslavu; 689; Czechoslovakia 203.
Feldspar . _ __________________ 14 1 NA A.
Fertilizer materials:
Crudenes __ ______________ 294 278 —-  Switzerland 129; West Germany 124.
ufactured:
Phosphatlc ______________ 50,348 30,831 _— H 30,262 Italy 543.
________________ 3 1,702 - All to g
Unspecxﬁed and mixed_ _ _____ 816,997 866,399 15 Wg German 427 21; East
rman
Graphite,natural ______________ 13,384 11,404 10 Poland 4,8 West German ,397.
Gypsum and plaster _____________ 166,522 190,463 ——  West Germany 187,180, Italy 2,492,
Lme ______________________ 1,727 1,732 __  West Germany 1 355 Hungary 310.
Magnesium compounds _ _______ __ _ 160,567 131,043 1,016  West Germany 37 456 France 18,510;
Venezuela 12, 533.
Mica:
Crudeincluding splittings and waste _ 602 829 — Greece 448; Spain 187.
Worked including agglomerated split-
tings _ _ ___ _ _ __ __________ 152 189 -—  West Germany 57; Yugoslavia 20;
Finland 17.
Phosphates,crude _ _____________ - 929 ——  West Germany 923.
Pigments, mineral:
Natural,crude . ____________ 7,683 7,507 106 Wgst Germany 2,440; United King-
om 1,
Iron oxides and hgdtoxldes, processed 693 1,185 NA West Germany 1,164.
Potassiumsalts,crude_ ___________ 82 .
ious and semiprecious stones other
than djamond:
Natural __________ kilograms_ _ 800 341 9  West Germany 257; France 24.
Synthetic ____________ do____ 2,830 4,025 506 Ind3xa 1,687; T hailand 99; Algeria
Pyrite, unroasted _ - _ __ __________ 23 46 ——  Italy 24; Netherlands 20.
Salt andbrine_ _ __ . ___________ 1,443 1,014 —-  West Germany 818.
Sodium compounds, n.e.s.:
Carbonate, manufactured _ _ ____ _ r36 26 NA NA
Sulfate, manufactured _________ 73,349 72,748 NA  West Germany 33,337; Italy 20,895.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked __ __ _ 116,684 96,948 - Wﬁt 9Ggrmany 81,636; Switzerland
Worked _ __ _ ____________ 24,193 217,573 256 Wgst 29('?ermany 20,644; Switzerland
Dolomite, chiefly refractory-grade __ 4,165 3,826 —— West Germany 3,063; France 426.
Gravel and crushedrock __ ______ 705,792 620,554 — West q’gzmany 311 407 Switzerland
6
Li other than di ion ___ 7,997 914 - West German 911.
Quartz and quartzite_ __ ___ _____ 332 86 ~-  Netherlands 50; West Germany 35.
Sand other than metal-bearing _ _ _ _ 157,374 158,753 - W?;ts(ggmmy 78,578; Switzerland
Sulfur:
Elemental:
Crude mcludmg native and
?'p ot _________ ——— 22 575 —_  Yugoslavia 563.
1. : pr oq h d_ (g) 2 NA NA.
Sulfunc acid. _ __ ____________ 13,547 9,961 NA  Italy 5,452; West Germany 3,289.
glc, steatite, soapstone, pyrophyllite _ _ 98,656 104,252 ~_  West Gennany 58,820; Italy 13 235.
her:
Crude_ - __ _____________ 714,008 17,530 NA We(s)i:5 Germany 6,522; Switzerland
Slag and dross, not metal-bearing _ _ _ 139,773 113,327 ——  West Germany 106,908; Italy 4,767.

See footnotes at end of table.
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Table 2.—Austria: Exports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983
Commodit; 1982 1983 P
i ‘ United Other (principal)
MINERAL FUELS AND RELATED
MATERIALS
Asphnltandbltumen,natural _______ 457 23 __ Bulgana’l US.SR"I
Carbon: Carbonblack __ __________ 17 27 NA  West Germany 24
‘Anthracite_________________ 10 6  __  AlltoSwitzerland.
Bituminous __________ 9 741 - West Germany 505; Italy 228.
Briquets of anthracite and bitumi ‘
coal ___ __________ 44 114 - Switzerland 99; Ygzoalavm 15.
Lignite including briquets 15,349 9,489 ——  West Germany 9, Switzerland 66.
Coke and semicoke_—_—__________ 331 283 ZZ  West Germany 180; émtmland 108.
ll::ta:ollncludmg briquets and litter __ ___ 5,359 6,262 —-  Italy 4,852; Switzerland 568,
leum:
Crude ________ 4 2-gallon barrels_ _ 17 7 - Mainly to West Gemuny.
uefied leum do____ 593,108 .572,076 —-  Italy 403,58 via 87,967.
L“Gmhneﬁtro ___g_a:_ do____ 116,977 121, - v?gk rmany 662; Hungary
Mineral jelly and wax __do_ ___ 194,712 211,797 - Nethe;l;nds 147,833; West Germany
Kerosine and jet fuel _ _ _do___ _ 20,569 59,628 . Y1 lo4vm35155 ; West Germany
Distillate fuel oil _____ do____ 1,139 6,751 . Yug(;slavm 5,058; Czechoslovakia
Lubricants _________ do_—__ 325,426 338,276 21 Onlechoslovahn 181,973; Hungary
Residual fueloil . _ ____ do____ 38,828 110,037 __  Yugoslavia 81,079; Poland 28;565.
halt ___________ do____ 61,796 2,082 __  West Germany 2,074
Bitumen and other residues
do____ 21,795 85,539 _-  Libya 46,607; Algeria 29,616.
Bituminous mixtures_ _ _do____ 41,5% 49,474 —_ 3 8'9014.888' West Germany
Nonlubnca oils____do____ 64,386 62,258 - Iran23,100; Yugoslavm 16,100.
t-u:g‘ ______ do.___ 336 2,401 27 Poland 2,254; Iraq 63

"Revised. NA Not available.
!Table prepared by Jozef Plachy.
3Less than 1/2 unit.

Table 3.—Austria: Imports of selected mineral commodities?

(Metric tons unless otherwise specified)
Sources, 1983
Commodity 1982 1983 i .
gt‘:::l Other (principal)

24,945
219,984

211
161

48
14

Berylll Metal cludmgalluyu. all
um: in
_______ ue, thousands_ _ $1

See footnotes at end of table.

NA
NA

West Germasny 19; France 11; United
lom 6.
West 6.

NA.
H 3,400; undetermined
216967

ium-Luxembourg 116; US.S.R.
China 10; Hong Kong 10.
NA.

NA.
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Table 3.—Austria: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

- Sources, 1983
Commodif 1982 1983 R .
ty ga}::l Other (principal)
METALS —Continued
Cadmlum Metal including alloys, all
____________________ 3 2 ——-  Mainly from United Kingdom.
Chrommm
Oreand concentrate _ _____ _____ 49,906 40,390 NA  Republic of South Africa 30,754.
Oxides and hydroxides _________ 328 456 NA  West German, $184 USSE. 120.
Cobalt: Oxides and hydroxides_ _ _____ 3 5 —-  Mainly from West Germany.
Columbium and tantalum: Metal
Comcludmg alloys, all forms, tantalum_ _ 30 12 5  West Germany 5.
%:e and concentrate _ _ _________ - 1 ——  Allfrom United Kingdom.
Matte and speiss including cement :
11 2 ——  Allfrom West Germany.
44 44 —-  Belgium-Luxembourg 1.
536 634 __  Italy 488; Belgium-Luxembourg 53.
29,009 21,728 ——  West Germanz 11,515; U.S.S.R. 8,859.
15 407 10 833 20 NaAmﬁl_}na 381'? Republic of South
Semimanuf 56,352 60,025 34 West Germany 32,370; Italy 8,283.
Gold: Metal mcludmg alloys, unwrought
and partly wrought _ _ _troy ounces_ _ 116,482 142,074 3,440  Switzerland 55,460; Republic of South
Africa 35,462,
Iron and steel:
Iron ore concentrate:
Excluding roasted pyrite
8,241 2,391 ——  U.S.S.R. 998; Sweden 724; Brazil 336.
M taleﬁte, roasted . _ _ __ __ de 34 21 __  West Germany 10; Yugoslavia 7.
etal:
Serap — - __________ 380,562 218,822 56 ngt 8%mumy 91,635; USS.R.
Pig iron, cast iron, related
materials _____________ 77,847 38,200 4  Canada 11,297; U.S.S.R. 8,943.
Ferroalloys: .
Ferrochromium ________ 23,625 18,524 ——  Yugoslavia 5,184; U.S.S.R. 4,502.
Ferrol ese_ _ ______ 24,466 22,710 - Norwa 14, 729 West Germany 3,808.
Ferromolybdenum _ _ ___ _ 59 67 . Gzrmany 30; Sweden 17.
Ferronickel _ _ __ _______ NA 3,337 —— Indonesla 1,417; Greece 1,389.
Ferrosilicon_ _ __ _______ 14,413 13,670 -~ Yugoslavia 4, 851; U.S. SE. 3,719.
Unspecified __________ 9,088 5,420 45 nggzoslovaha 3 501; West Gemany
Steel, primary forms _ __ _____ 142,291 125,210 27 W? 6(f‘-é:'many 54,342; Hungary
Semimanufactures: sha
, rods, angles, pes,
sections _ __ _________ 229,781 230,552 25  West Germany 96,001; Italy 74,905.
Umversa.ls, plates, sheets __ 225,949 259,666 63  West Germany 108,369; Belgium-
Luxembourg 35, 125
Hoopandstrip___ ______ 70,751 77,810 1  West Germany 52,689 Italy 7,521.
Rails and accessories __ __ _ 4,494 2,996 ——  West Germany 1,642; I
Wire _______________ 29,644 35,419 6  West Germany 11,289 Be{glum-
Luxembourg 11,056.
Tubes, pipes, fittings _____ 148,717 151,704 48  West Germany 4, 956; Italy 18,093.
Castings and forgmgs rough 12,416 13,811 18 ng% Germany 10, 682; Switzerland
Oreand concentrate _ . __ __ _____ 6,993 4,611 __  Italy 3,832; Canada 778.
Oxides ___________________ 1,080 460 N. France 246; West Germany 212.
Metal including alloys:
Serap _ _ _______________ 2,367 2,925 __  West Germany 888; Hungary 835
Unwrought_ _ ____________ 32,549 31,362 684 Wgst G;xé?sany 13, 574 United ng
om
Semimanufactures _ __ ______ 609 792 - West Germany 724; Belgium-
Luxembourg 29.
M ium: Metal including alloys:
Serap____________________ 25 116 __  West Germany 78; Italy 23.
Unwrought ________________ 1,650 2,301 684  Italy 947; Norway 411,
Moo Semlmanufactures ____________ 147 135 22 West Germ;my 79; Switzerland 16.
Ore and concentrate, metallurgical-
e o ___ 439 362 __  Netherlands 151; Australia 150.
Oxides _ __________________ ki 180 NA  West Germany 88 Belgium-
Luxembourg 58.
Mercury _ _______ 76-pound flasks_ _ 290 368 75  West Germany 119; Sweden 102.

See footnotes at end of table.
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Table 3.—Austria: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodif 1982 1983 R
mmodity United Other (principal)
METALS —Continued
Molybdenum:
&ndes and hydroxides _________ 1,896 1,768 NA NA
Metal including alloys:
Serap _________________ 4 31 22  West Germany 7.
Unwrought__ ____________ 3 6 __  West Germany 5.
Ni mimanufactures _ ________ 30 106 1 France 75; West Germany 29.
Ore and concentrate _ _ _ kilograms_ _ . 400 NA NA
Matteandspeiss _ ____________ 833 622 7  Cuba 251; Netherlands 244.
Metal including alloys:
Serap . ___ ____________ 357 490 17 U.S.S.R. 107; West Germany 60.
Unwrought__ _ ___________ 1,129 2,620 404  Republic of South Africa 544;
e 369; Canada 228.
Semimanufactures _ _ _______ 534 510 88 W%t Germany 148 United Kingdom
P oye, wwiaught and partly wrought '
loys, un an wro
v trog' ounces_ _ 28,711 16,493 NA Wfs?t: 5((}’ermany 12,667; Yugoslavia
Rare-earth metals including alloys, all T
forms _____ _ __ _ ___________ 149 91 —-  West Germany 60; U.S.S.R. 30.
S aste and
and sweepings
value, thousands_ _ $22 $4 -- NA
Metal including alloys, unwrought
and partly wrought
thousand troy ounces. _ 7,040 4,348 37 W?s Germany 3,541; Switzerland
10 5 _ West Germany 4; United Kingdom 1.
. 500 -_ NA
455 438 (3  Bolivia 146; West Germany 123.
182 181 1 West Germany 157 Netherlands 11.
8,549 9,215 NA West Germany 6,015; Belgium-
Luxembourg 7 0
2,413 3,090 NA NA
70 67 NA NA.
248 344 8 West Germany 188; Belgium-
Luxembourg 41.
58 ki 11 Republic of Korea 32; Israel 19.
10 17 NA  West Germany 6.
9,323 6,649 ——  Italy 3,694; Canada 2,933.
951 1,472 __  West Germany 1,305; Italy 130.
Bllle powder_ _ __ ____________ 945 1,250 NA Beflfgum Luxembourg 789; Norway
Metal including alloys: )
Scrap _________________ 291 265 __-  West Germany 113; Yugoslavia 100.
Unwrought__ _ ___________ 4,114 6,139 __  West Germany 5,092; Belgium-
5 Luxembourg 265.
Othe Semimanufactures ___ ______ 1,821 2,486 —-  West Germany 1,614; France 527.
-
Ores and concentrates_ _ _ __ _____ 11,218 10,189 1,554 Netherlanc{s 4,487; Republic of South
Ashes and residues_ __ _________ 168,128 181,217 2349 U. 280 .S.R. 114,685; East Germany
Base metals including alloys, all forms 4,553 1,949 6 USSR 947; West Germa.ny 205.
Waste and sweepings of unspecified
precious me
value, thousands_ $76 $182 ——  Turkey $70; Denmark $63.
NONMETALS
Abrasives, n.e.s.:
Natural: Corundum, emery, p 3
etc _______ 322 340 4  Italy 191; West Germany 44.
Corundum ______________ 9,666 11,735 1,046 W;Ioet Germany 4,480; France 2,643;
ungary 1,041.
Silicon carbide_ _ __________ 2,583 2,701 NA wf::l Gezanémny 1,538; Norway 357;
thtmdmerqumousmdsemi- vt
P ol Fry q
ilograms_ _ 348 122 657 West Germany 43; Switzerland 17.
Grinding and polish heels and
stones _ __ ___ ____________ 1,148 1,410 3 W;ztz Germany 655; Spain 284; Italy

See footnotes at end of table.
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Table 3.—Austria: Imports of selected mineral commodities —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodity 1982 1983 i .
g;‘:: Other (principal)
NONMETALS —Continued
Asbestos,crude _ __ . ____________ 217,082 26,076 2 Canggg 12,747; U.S.S.R. 5,584; Italy
Barite and witherite_ _ __ _________ 6,649 9,278 . West Germany 4,184; Ireland 3,080.
Boron materials:
Crude natural borates _ _ _ _ ______ 17,028 17,307 3,899 Turkey 13,198; Belgium-Luxembourg
Oxidesandacids _ ____________ 851 796 NA F'ranee 383; Italy 238.
e 38,428 35,229 —— Ylgslavm 8, 701 Italy 8,065; West
Chalkk__ __ __ ________________ 3,177 2,319 ——  Francel 348 West Germany 830.
Clays, crude:
ntonite _ ________________ 839 1,733 NA ‘est Germany 1,517; Ftanoe 121.
earth______________ 15,240 13,688 - Czech ovakm39 12,304; West Ger-
‘Kaolin __ _________________ 94,299 95,034 8721 Czecdohoslovakm 381,154; United King-
m 25,
Us ified ____ ____________ 78,903 78,731 84  West Ge 52,288; Czechoslo-
mepecifl vakia 14,616.
Cryolite and chiolite _ _ ___________ 178 228 —-  All from Denmark.
Diamond:
Gem, not set or st
:fue, thousands_ _ $4,728 $6,208 $193 Israel 32,369 Belgium-Luxembourg
Industrial stones _ __ _ ____ do____ $358 $445 $17 Repubhc of South Africa $159; Hun-
gary $73; Zaire $71.
Di, ite and other infusorial —— 7,958 11,395 2,657 Hungary 2,704; Czechoslovakia 2,372;
Denmark 2,302.
Fels ﬂuorspar, related materials:
__________________ 5,095 4,300 —-  Sweden 2,178; West Germany 1,732.
Fluonpar _________________ 10,617 11,894 - Ea;t Germany 7,786; West G{rmany
Fertilizer materials: T
Crude,nes ________________ 3,978 5,873 26  West Germany 2,538; Italy 1,804.
Manufactured:
Ammonia_ _ __ ___________ 8,036 24,980 - Cziachoslovakia 20,699; East Germany
Nitrogenous _ ____________ 118,135 167,983 __  West Mmy 95,838; France 27,535.
Phosphatic . _ _ ___________ 79,771 69,309 739  France 45,438; West Germany 16 386.
Potassic_ . ___________ 261,875 245,624 _— W% ('.‘;gsrmany 9,885; undetermined
Unspecified and mixed__ ____ _ 147,886 193,808 5,383 Went Germauy 134,578; Ital
Graphite, natural _____________" 2,653 3,738 ® Italy 1.276; China 933; No;
G; and plaster 9,627 8,917 18 West Germany 8,067; Italy 683.
Iodygzzm __________ 4,306 2,033 —-  Yugoelavia 1, !90 Ttaly 362.
esium compounds:
Mﬁg;:sn ____________ 97,529 94,529 1 China 4,399; undetermined 88,421.
es and hydroxides 2 165 1,027 —-  West Germany 491; Japan 385.
Cmde including splittings and waste _ 222 203 3  West Gert&my 713; Norway 40;
France 38.
Worked including agglomerated split-
tings _ __ ___ _____________ 159 173 2 Franee 92; Belglum—Luxembourg 4.
Nitrates,crude __ ______________ 1,142 1,550 __  All from West German:
Phosphates,crude _ _ ____________ 351,615 442,367 160,393  Israel 82,139 Jordan 5{282
Pigments, mineral:
Natural,crude ______________ 2,035 1,976 -~ France 890; Spain
Iron oxides and hydroxides, processed 3,279 4,486 —_— Wgst Gleg'rlnany 4, 218 United King-
om
Potasgium salts,crude_ _ _ _________ 10,963 16,598 — Wgsé.s (germany 12,965; East Germany
Precious and semiprecious stones other T
than diamond: .
Natural __________ kilograms_ _ 4,202 4,507 19  West Ge 2,003; Thailand 655;
USSR. ?gg
Synthetic ____________ do____ 14,220 11,577 990  Switzerland g 7298 U.S.S.R. 1,808;
France 1,
Pyrite, unroasted _ - 650 804 __  Ttaly 545; West Germany 259.
Salt and brine_ __ __ _ . 164 232 @  West Germany 226.
Sodium compounds, n.e.s.
Carbonate, manufactured_ _ _ ____ _ 1,297 3,179 - - ngtl Germany 1,631; East Germany
Sulfate, manufactured _________ 232 666 -~  West hermany 493; U.S.S.R. 120.

See footnotes at end of table.
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Table 3.—Austria: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 i
rmodity gﬂ:‘;l Other (principal)
NONMETALS —Continued
Stone, sand and gravel:
Dimension stone:
* Crude and partly worked _____ 36,284 43,327 __  Italy 23,976; Republic of South Africa
Worked _ _ ______________ 38,713 48,052 1 Italy 34,195; West Germany
Dolomite, chiefl refractory-grade - 3,240 3,993 - West Germany 1,874; Italy 1, 735
Gravel and crushed rock _ . __ 258,387 263,112 _— West Germany 238 207 Ita]y 18,476.
Limestone other than di - 282 372 22 West Germany 337; Sweden 34.
Quartzand quartzite_ _ _ __ ______ 34,701 42,601 —_— Hun%m:'gy 29,1 West Germany
Sand other than metal-bearing _ __ _ 444,378 453,435 24 West Germany 253,081;
Czechoslovakia 167 008
Sulfur: -
Elemental:
Crnde mcludmg native and
_____________ 84,658 93,489 __ Poland 34,625; West Germany 30,606.
Colﬂ)l:dal precipitated, sublimed _ 96 248 _— Hungary 192.
Sulfurieacid - — - ——_—______ 19,492 13,243 —-  West Ge;llnsany 11,966; Czechoslo-
S:Ihc, steatite, soapstone, pyrophyllite __ 2,623 1,729 _- IndiaT18; I‘forway 616.
er:
Crude________ O, 771,941 67,698 1,535 W% Germany 28,494; Hungary
Slag a.nd dross, not metal-bearing _ _ _ 29,352 33,382 5 Itazl,%szg,ﬁ 3; Belgium-Luxembourg
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ __. ___ 1,779 1,762 42  Trinidad and“Tobago 1,696.
Carbon: Carbon black .
value, thousands_ _ T$17,309 $15,512 $37  West Germany $7,967; Italy $5,211.
Anthracxte _________________ 18,003 26,735 __  U.SSR. 18,388 West Germangag,m(i
Bituminous _ ____ th d tons__ 2,834 2,933 341 PoIlJand 1,4 04482 1Cmchosl
Briquets of anthracite and k i SSR.421.
coal ________.___________ 24,834 22,039 ——  West Germany 18,797; France 2,344.
Lignite including briquets _ ______ 1,046,771 791,442 17 255 34% East Germany
Coke and semicoke_ _ __ __________ 873,945 890,187 __  Czechoslovakia 316,612 West Ger-
. man,;
Gas, natural: Gaseous : v S
million cubic feet_ - 106,870 88,125 . U.S.S.R. 86,575; West Germany 1,550.
Peat including briquets and litter - __ __ 65,491 65,496 - thsst %rmany 42,062; US.SR.
Petroleum: T
Crude_ thousand 42-gallon barrels_ _ 45479 39,552 —-  USSR. 10,235; Saudi Arabm 9,162;
Algeria 5,046.
Refinery products:
quueﬁed petroleum gas _do_ _ _ _ 610 940 9  West Germany 472; USS.R. 223.
__________ do____ 5,181 5,000 3  Italy 2,402; West Germany 2,101.
White spirit oil ______ do____ 8 16 ——  West Germany 9; Belgium-
Luxembourg 5.
Mineral jelly and wax __do____ 103 107 . (®»  West Germany 70; Poland 12.
Kerosine and jet fuel _ _ _do____ 51 450 ?  Hungary 203; US.SR.185.
Distillate fueloil _____ do____ 1,773 4,266 @ Hungary 1,491; West Germany 1,039.
Lubricants _ _ _______ do____ rog7 1,460 6  Hungary 561; East Germany 159.
Nonlubncatmg oils____do____ 93 108 1 Cuchoslovakm 56; West Germany 43.
Residual fueloil _ __ ___ do____ 7,495 6,309 ——  West Germany 2, 194; Czechoslovakia
Asphalt_ __________ do____ 1,076 1,280 __  West Germany 490; Y: via 455.
Bmunen and other residues . Y vgoela
do____ T424 629 ——  Yugoslavia 388; West Germany 94.
Bituminous mixtures_ _ _do____ 38 32 (@) West Germany 20; Netherlands 5.
Petroleumcoke _ __ ___ do____ 415 509 153  West Germany 311; United Kingdom
Unspecified —————_—_ do____ 35 83 _—  Yugoslavia 42; West Germany 18.

"Revised. NA Not available.
1Table prepared by Jozef Plachy.
3Less than 1/2 unit.
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COMMODITY REVIEW

METALS

Iron and Steel.—The Austrian steel in-
dustry, consisting largely of state-owned
VA, had expanded its crude steelmaking
capacity for several years up to 1976 by
installing new basic oxygen converters.
Since then, however, it has maintained
capacity at about 5 million tons per year
during its restructuring process, which in-
cluded the closure of the world’s first Linz-
Donowitz shops at the end of 1977. In 1982,
the remaining open-hearth furnaces were
shut down. The ratio of continuous casting
capacity to total crude steel capacity had
been rapidly increased to 89% by 1984.

The steel industry continued to do well in
1984 after its temporary drop in 1982. Aus-
tria was 25th in world output of steel. Over
90% of crude steel was produced by the
oxygen-blown method, and 89% of steel was
cast by the continuous method. The produc-
tion capacity remained almost the same as
in 1983, at 5 million tons of crude steel, and
4.3 million tons of pig iron and blast furnace
ferroalloys. About 94% of available steel
capacity was held by the Government and
the rest by private firms. The steel industry
employed 34,944 workers, a 2.4% decrease
from that of 1983, and a 17% decrease since
1974.

Over 80% of Austrian steel production
was exported, and VA entered into con-
tracts with various foreign governments for
contracting services. VA had previously
well-established trade connections with the
U.S.SR. and in 1984 was working on con-
struction of a steel tire-cord plant at Zhlo-
bin, near Minsk in Belorussia, the first
steelworks the U.S.S.R. has bought from
market economy countries on a turnkey
basis. VA was also installing two 1.4-
million-ton-per-year continuous slab casters
at the Misurata steelworks in Libya; mod-
ernizing Saudi Arabia’s steelworks at Al
Jubail; and refurbishing the German Demo-
cratic Republic’'s VEB Eisenhiittenkom-
binat Ost. On the other hand, the German
Democratic Republic’s VEB Edelstahlwerke
“8 Mai 1945” at Freital provided technology
to VA for the installation at Linz of the
world’s largest plasma steelmaking furnace.
The 45- to 60-ton unit cost an estimated $5
million. Most of VA’s construction projects
at the beginning of 1984 came from the
Arab countries, 49.7%, and CMEA coun-
tries, 38.8%. The United States and Asia

were, however, becoming significant trad-
ing partners. VA, for example, held a 31%
interest in the Bayou Steel Corp. of La
Place, in Louisiana (United States).

In 1984, 90% to 95% of VA’s crude steel
capacity was used for the production of
carbon steel, and 5% to 10% for the manu-
facture of commercial grades of unalloyed
and alloyed specialty steel. Specialty steel
production was carried out almost exclu-
sively by VA'’s subsidiary Vereinigte Edel-
stahlwerke AG (VEW). Stainless steel rep-
resented about 40% of production, and Aus-
tria was the 12th largest stainless steel
producer in the world.

Lithium.—One of the largest lithium de-
posits in the world was reported to have
been discovered in pegmatites of the Ko-
ralpe area, a mountain range in the south of
Austria.” Mineral-Exploration GmbH (Min-
arex), a subsidiary of OIAG, had been inves-
tigating the deposit for several years and
estimated it to contain 5 million tons of
lithium-bearing spodumene ore, apparently
large enough to satisfy worldwide require-
ments for 12 years.* The deposits are at a
1,700-meter altitude and will be mined un-
derground. Feldspar and quartz of high
quality, to be used in ceramics and white
glass, will be produced as byproducts. An
investment of $30 to $50 million will be
required to establish mining and processing
facilities. The company expected that with-
in 4 to 5 years, 150 to 200 workers would be
involved in production. Minarex had al-
ready received $900,000 from the Austrian
Government for its research, and is to
receive another $1.3 to $1.5 million to ac-
complish the mine development phase.

Refractory Metals.—Metallwerk Plansee
GmbH, based at Reutte in the heart of a
Tyrolean valley near Innsbruck, was one of
Austria’s most successful private minerals
processing companies. The company was a
world leader in refractory and alloy metals
produced by powder metallurgy. The com-
pany had annual sales of about $125 mil-
lion, mainly of hard metals and high-
melting-point metals and composites based
on tungsten, molybdenum, tantalum, rhe-
nium, and columbium. ‘The process de-
mands extensive research and development,
which at Plansee accounted for about 7% of
annual sales of $80 million, more than twice
the Austrian average. The company turned
out about 50,000 different products, includ-
ing cutting tools, X-ray tube electrodes,
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noncorrosive pipe, fittings, and long-wear
components. Sintered iron and steel prod-
ucts were the speciality  of the Plansee
affiliate company, Sinterstahl GmbH, based
in Fussen.®

Plansee -employed about 2,500 people,
1,850 of whom were in the two main Reutte
plants. The company also had three plants
in the Federal Republic of Germany and
another at Linz, upper Austria, jointly own-
ed with VA.

More than 90% of Plansee’s production
was exported, mainly to the Federal Repub-
lic of Germany, 23%; the United States,
18%; and Japan, 15%. About 11% of sales
was to Eastern Europe and the U.S.S.R.

Tungsten.—Wolfram Bergbau-und Hiit-
tengesellschaft mbH operated its scheelite
mine at Mittersill near Salzburg to capaci-
ty, increasing its production for the second
year. Consumption of tungsten increased
also, and ore output was supplemented by
scrap and concentrate imports to meet
strong European demand for tungsten pow-
ders. :

The production in the open pit at Ostfeld
was about 150,000 tons per year, and sur-
face mining was planned to terminate in
1985. The production from the underground
mine at nearby Westfeld was approximately
220,000 tons. The underground mine will
eventually operate yearround to compen-
sate for the loss of surface operation at
Ostfeld. Since the discovery of the scheelite
deposit in 1967, the Mittersill Mine has
become one of the largest in market econo-
my countries.!®

NONMETALS

Industrial and Building Materials.—The
production of industrial and building mate-
rials is important to the Austrian economy.
Among the industrial minerals, significant
production was obtained of brine salt,
magnesite, dolomite, quartz and quartz
sand, gypsum, and anhydrite. Kaolinite,
illite clay, talc, and graphite were also
mined. Talc was produced from surface and
underground mining operations at Ra-
benwald, Lassing, and Weisskirchen. In to-
tal, there were six operating mines, which
employed 258 people, of which 212 were
miners. Crushed stone, sand and gravel, and
dimension stone were the main construc-
tion and building materials.

Sodium Sulfate.—Two companies pro-
duced sodium sulfate in Austria, Chemiefas-
er Lenzing AG (CL) at Lenzing, and Erste
Osterreichische Glanzstoff-Fabrik AG at St.
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Polten, at a combined production capacity
of 100,000 tons per year. CL was the largest
producer, with a production capacity of
90,000 tons per year. The sodium sulfate
was produced as a byproduct from its rayon
production facility at Lenzing, based on a
standard crystallization process. Sodium
sulfate content of the product was 99.8%,
and 80% of production was sold to the
detergent industry, with the remainder go-
ing to the pulp, glass, and textile industries.

MINERAL FUELS

Austria imported over 72% of its total
energy requirements. Indigenous oil produc-
tion covered about 17% of total oil require-
ments, most of it produced by the state-
owned company OMYV, which was also the
leading oil and gas exploration company.

The production of all mineral fuels, ex-
cept gas, continued to decline, while imports
rose and consumption of most forms of
energy increased. The production of natural
gas rose in 1984, after several years of
decline. Energy imports for the first 9
months of 1984 increased by 17%, almost as
much as total imports for 1983. In the first
10 months of 1984, coal imports were up
21.9%; natural gas, 68.1%; oil and oil prod-
ucts, 6.6%; and electricity, 25.9%. The steep
rise in electricity imports was accompanied
by a fall of 15.2% in exports. This still left
Austria a net exporter of electricity, but the
difference between imports and exports was
narrowing.* Hydropower was the main in-
digenous energy source, and accounted for
60% of total domestic energy production.

Energy imports from CMEA countries
accounted for over 42% to 50% of total
energy needs, compared with 32.6% for that
of 1983. Of this, coal imports accounted for
62.6%; oil and oil products, 27.5%; natural
gas, 85.6%; and electricity, 6.7%. Oil im-
ports remained stable. Austria’s depend-
ence on CMEA countries increased, largely
owing to changes in the structure of energy
consumption toward greater use of gas.
Because gas from the Netherlands was too
expensive, the U.S.S.R. was the only coun-
try from which gas imports were viable.

The future of several large energy proj-
ects continued to be uncertain, including
the hydroelectric powerplant and dam at
Hainburg, an almost completed coal-fired
plant at Durnrohr, a planned pump-storage
plant at Dorfetal, and the completed nucle-
ar plant at Zwentendorf, which was built in
1978 but has never been used because a
national referendum decided against com-
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missioning it, owing to environmental con-
cerns.

Coal.—The Austrian coal mining indus-
try was of modest importance. In 1983,
Austria depended on imports for nearly
60% to T0% of its coal and coke require-
ments, much of it from the CMEA coun-
tries. The increase in CMEA'’s share of coal
and coke imports was due to substantial
coal purchases from Poland. Electricity util-
ities have concluded a 2-year contract with
Poland for 20 million tons. During the first
half of 1984, Austria imported 824,000 tons
of Polish coal, 41% of its total coal imports,
compared with 31% in 1983, and 22% in
1982. The dependence on Polish and other
CMEA coal was continuing at a high level
because of the transport cost advantage and
long-term contracts. Other main suppliers
were Czechoslovakia, the German Demo-
cratic Republic, the Federal Republic of
Germany, and the United States.

Most of the Austrian coal deposits were in
Styria and Upper Austria, the reserves
amounting to about 220 million tons, 140
million of which were minable. There were
three operating coal mining companies, two
of which were state-owned,’* employing al-
most 5,400 workers. Salzach-Kohlenbergbau
GmbH, in Upper Austria near the Bavarian
border, was the only privately owned coal
. company. The company mined about 18% of

domestic coal.*

Natural Gas.—Austria imported about
one-half of its natural gas requirements,
most of it from the U.S.S.R., except very
small quantities from the Federal Republic
of Germany. Austria was the first market
economy country to purchase Soviet gas in
1968. In 1984, additional contractual obliga-
tions for gas imports from the U.S.S.R. via
the new pipeline from Siberia were signed,
including a contract on the supply of natu-
ral gas from 1984 to 2008, which provides
for a gradual increase until-1989, and from
1990, it calls for a supply of 53 billion cubic
feet, with an option for an additional in-
crease of up to 35 billion cubic feet per year.

In-order to diversify gas supply sources,
contacts with northern European suppliers
and Algeria continued but have not led to
contractual agreements. The Austrian au-
thorities have made considerable efforts to
strengthen the country’s ability to deal with
possible supply disruptions. If this were to
occur, supply would have to be based on
increased domestic production and stock
drawdowns, while gas supplies to con-

Austrian sc]
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sumers would be reduced. Between 1980
and 1983, gas storage capacities were in-
creased from 34,250 to 81,200 million cubic
feet. Storage capacity was able to handle 6
months of gas consumption.

Petroleum.—The domestic production of
oil and refinery products continued to de-
cline steadily. Over 80% of domestic crude
oil was produced by OMV and the rest by
multinational oil companies, operating un-
der the name of Rohél-Aufsuchungs GmbH.
OMV employed 9,500 workers throughout
the country, in all its concerns. OMV’s and
Austria’s only refinery at Schwechat pro-
duced almost 40% of Austria’s petroleum
products.

Austria imported approximately 83% of
its oil needs, of which over 30% was from
Saudi Arabia, the largest supplier, and
about 23% from the U.S.S.R. Libya was also
a significant supplier of crude oil. As an-
nounced in Baumgarten at the 10th anni-
versary of the Trans-Austria gasoline line,
the natural gas line from the Soviet Union
through Austria and into the European grid
is to be expanded. The recently concluded
contract for additional gas from the Soviet

Union for Italy will necessitate the con-

struction of a parallel pipeline through
Austria, to move up to 212 billion cubic feet
of gas per year, compared with a 1984
transport capacity of 353 billion cubic feet
per year. Austria played an increasingly
important role in the European gas grid
system, which has been in operation since
1974 and has transported almost 2 billion
cubic feet of Soviet natural gas. Although
the majority of the gas was destined for
Italy, deliveries were also made to France,
Yugoslavia, and the southern provinces of
Austria.

1Physical scientist, Division of International Minerals.
2Where necessary, values have been converted from
hillings (S) to U.S. dollars at the rate of
$20.01=US$1.00, the average rate in 1984.
3Mining Journal (London). Austria—More than Moun-
tains. June 14, 1985, pp. 417-419.
“Page 419 of work cited in footnote 3.
SNeue Zurcher Zeitung (Zurich). Mar. 21, 1985, p. 17.
SProske, D. The Austrian Economy in Early 1985.
Landerbank Rep. (Vienna), Apr. 1985, p. 7.
7Wiener Zeitung (Vienna). Sept. 8, 1984
SMontan-! Rundschau. Austria’s Mining Industry. Berg-
und . Hiitt: A Monatashefte (Vienna). eﬁ 10,
1984, p. 397.
®Metal Bulletin Monthly (London). Plansee—Investing
for the Future. Dec. 1984, pp. 69-73.
19pages 352 through 360 of work cited in footnote 8.
11Blum, P. Energy—Austria. Financial Times (London),
Mar.6, 1985, Sec 4,p.5.
W. Der Braunkohlenbergbau in Osterreich.
Braunkohle (Vlenna) Heft 4, Apr. 1984, pP. 85-90.
13pages 360 through 366 of work cited in footnote 8.




The Mineral Industry of
Belgium-Luxembourg

By George A. Rabchevsky*

BELGIUM

Belgium, geographically a small country,
was ranked 16th among the industrial na-
tions and had few indigenous raw materials.
As in previous years, however, the metals
and minerals processing industries were
significant contributors to the economy.
The Belgian iron and steel and nonferrous
metals industries did well in 1984 and
contributed significantly to the gross na-
tional product (GNP). The GNP rose by
7.5% in current prices, while consumer
prices declined by 6.5%. The nonmetals and
mineral fuels sectors also did well, except
the subsidized coal industry, which contin-
ued to be erratic. The unemployment prob-
lem remained, rising to 14.1%, one of the
highest of the European Economic Commu-
nity (EEC) countries.

Industry, including the minerals process-
ing sector, played a leading role in Belgian
investment, contributing to the 1984 recov-

ery. Preliminary estimates indicated that
total industrial investment was up 8% in
real terms.

PRODUCTION

The traditional strength of the Belgian
economy has long been the transformation
of imported raw materials into finished
products for export. As a result of the
increase in new investments and a favor-
able export market, production rose again,
5.3% in 1984, with the metalworking and
steel sectors leading the way. The metal
production and processing industries were
the largest contributors to the Belgian GNP
from the mineral industry sector. Mining
was an insignificant contributor. Industrial
minerals and coal were the only commodi-
ties that were mined in significant quanti-
ties.
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Table 1.—Belgium: Production of mineral commodities’
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983P 1984¢
METALS
Aluminum ___________ 4,056 3,408 4,188 5,184 35,706
Cadmium,smelter _ _ _ ___ ______________ 1,524 1,176 996 1,260 31,472
Copper:
Blister:®
Primary - — 700 3,100 2,500 2,800 2,700
Secondary — _ _ 49,300 47,500 47,500 47,500 47,500
Total ___ _____ ____________ 50,000 50,600 50,000 50,300 50,200
Reﬁned primary and secondary, including
________________________ 373,700 428,493 457,800 404,500 3427,607
Iron and steel
Pigiron _____._______ thousand tons_ _ 10,536 9,729 7,836 8,028 38,968
Ferroalloys: Electric-furnace ferromanganese
do____ 85 90 €90 €90 95
Steel:
Crude_ _ . _ _—____________ do____ r12,425 12,379 9,916 10,157 311,292
Semimanufactures __ _ _ __ - __ _ do____ 9,552 . 8,892 7,368 7,057 38,138
Lead:
Smelter:®
Primary*___ __________________ 53,900 60,200 52,950 54,500 55,000
Secondary® _ _ __ _ ______________ 30,000 28,000 28,020 30,000 32,000
Total __ ___ __ 83,900 88,200 80,970 84,500 87,000
Refined:
Primary - - o __ 75,900 73,900 66,000 96,300 95,000
Secondary _ _ _ _ _ __ _____________ 52,008 - 36,032 33,720 317,848 32,959
Total® __ _ __ ___ o _____ 127,908 109,932 99,720 134,148 3127,959
60 60 60 60 65
2,822 65 . . -
2,230 2,443 - 2,208 2,220 32,408
5,052 2,508 2,208 2,220 32,408
Zinc:
Slab:
Primary _ 247,600 234,700 228,300 262,600 3270,700
Secondary (remelted zinc)_ _ _ _ _ _ ___ _ _ 1,616 10,200 12,552 18,245 14,622
Total __ __ 249,216 244,900 240,852 215,845 3285,322
Powder _ __ . _________:o_________ 30,120 26,208 23,532 25,104 26,500
Other, nonferrous Precious metals, unworked,
nes’t __________ thousand troy ounces_ _ 52,123 317,563 33,237 37,152 340,814
NONMETALS
Barite® _ _ _ __ _ __ __________________ 29,900 39,900 39,900 39,900 39,000
Cement, hydraulic_ _ __ _____ thousand tons_ _ 7,482 6,691 6,320 5719 35,715
Clays:Kaolin __________________ do____ 61 54 53 60 369
Gypsum and anhydrite, calcined _ __________ 174,084 154,428 . ®) ®) ®
Lime and dead-burned dolomite:
Quicklime_ _ __________ thousand tons_ _ 2,328 2,004 1,368 1,596 1,480
Dead-burned dolomite . _ ________ do____ 165 148 159 174 140
Nitrogen: N content of ammonia _ _ _ _ __ do____ 542 589 509 449 455
Phosphates: Thomas slag, gross weight _ _do_ _ _ _ 893 496 393 250 350
Sodium compounds:
Carbonate_ _ _ _ _ __ ________________ 326,928 213,000 327,648 259,764 283,200
Sulfate® ____ ____________________ 250,000 250,000 250,000 250,000 250,000
Stone, sand and gravel:
Calcareous:
Dolomite _ _ _ _______ thousand tons_ _ 3,224 2,697 2,581 2,713 2,230
Limestone _ _ . ____________ do____ 29,664 217,588 24,660 22,044 320,517
Marble:
Inblocks —_ ______ cubic meters_ _ 4,452 5,976 7,848 1,332 32,906
Crushed andother ____________ 996 312 108 108 3102
Petit granit (Belgian bluestone):
Quarried _ __ __ thousand cubic meters_ _ 878 804 626 507 3473
Sawed __ _______________ do____ 72 63 56 48 349
Worked_ _ _ ______________ do____ 10 9 8 9 316
Crushed andother __ _ _______ do____ 955 807 610 545 3763
Porphyry, all types _ _.._ __ thousand tons_ _ 5,457 4,929 4,929 4,002 33,423
Quartzand quartzite _ _ ______________ 222,863 193,417 216,643 469,720 3349,720

See footnotes at end of table.
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Table 1.—Belgium: Production of mineral commodities! —Continued
(Metric tons unless otherwise specified)
Commodity? 1980 1981 1982 1983P 1984¢
NONMETALS —Continued
Stone, sand and gravel —Continued
Sandstone:
Rough stone including crushed
thousand tons_ _ 2,276 2,014 2,036 1,962 - 32288
Paving - _____________ 21,960 15,264 11,112 12,444 310,771
Sand and gravel: .
Construction sand _ _ _ _ thousand tons_ _ 7,584 6,516 6,348 6,768 6,600
Foundrysand _ _ __ _________ - 768 660 624 540 600
Dredgedsand _ _ _ _ _________ 2,183 889 1,244 1,368 1,300
Glasssand _ _ . ___________ 1,992 1,860 1,716 1,668 1,700
Othersand_ _ _ _ . __________ 1,716 1,332 1,572 1,644 1,540
Gravel, dredged_ _ _ _ _ _______ 4,452 4,284 3,984 4,788 4,800
Sulfur, byproduct:®
Elemental . __ _______________ do____ 110 110 110 105 105
Otherforms_ _ _ ______________ do____ 160 160 160 T145 135
Total _ _ do____ 270 270 270 250 240
MINERAL FUELS AND RELATED MATERIALS
Carbonblack® _____ _________________ 2,000 2,000 2,000 2,000 1,750
Coal:
Anthracite ___________ thousand tons_ _ 375 317 263 187 3102
Bituminous _ _ _ __ ____________ do____ 5,949 5815 6,277 5,909 36,195
Total _ do____ 6,324 6,132 6,540 6,096 36,297
Coke, alltypes _ _ _______________ do____ 6,048 6,000 5,220 5,112 35,926
Fuel briquets, allkinds _ _ . _ _ _______ do-___ 82 54 50 46 345
Gas:
Manufactured _ _ _ _ ___ million cubic feet_ _ 23,820 24,371 20,987 21,989 25,000
Natural ___________________ do_ - _ 1,352 1,342 1,165 1,100 1,000
Petroleum refinery products:
Gasoline _ _ ___ th d 42-gallon barrels_ _ 46,801 40,571 31,243 33,514 33,540
Jetfuel __ ___ ______________ o _ __ 13,656 14,264 13,492 11,333 9,500
Kerosine_ _ _ _ _ . _________.__ do____ 178 256 295 300
Distillate fueloil . _ - __ _________ do____ 75,704 65,469 59,277 56,271 45,000
Residual fueloil — _ ___ _________ do____ 61,672 55,648 47,271 55,648 37,000
Lubricants _ _ _______________ do____ 440 280 300 252 260
Other _ __ _________________ do____ 25,837 28,223 26,210 15,479 16,000
Refinery fuel and losses_ _ — — . _ __ __ do_ ___ 14,840 14,304 10,680 10,690 11,000
Total - ___ . _____ do_ _ __ 239,128 219,015 188,768 183,482 152,600
®Estimated.  PPreliminary. "Revised.

1Table includes data available through May 31, 1985.

2In addition to the commodities listed, Belgium produced a number of other metals for which only aggregate output

figures are available.
3Reported figure.

4Data not reported; derived by taking reported primary lead output, plus exports of lead bullion, minus imports of lead

bullion.

5Data represent secondary refined lead output minus remelted lead: as such the figures are probably high, because they
include some lead that was sufficiently pure as scrap that it did not require resmelting, but information is inadequate to
permit differentiation. .

“Inclléteigs remelted lead as follows, in metric tons: 1980—22,000; 1981—8,000; 1982—5,700; 1983—7,700; and 1984—5,000
(estimated).

7Known to include gold, silver, and platinum-group metals.

SRevised to zero.

TRADE

For the third year in a row, exports
contributed significantly to the Belgian
economy. Some estimates cited an increase
of 5.6% in volume over the 1983 level,
virtually eliminating the deficit in the trade
account. Imports, including raw materials,
declined overall because of the continued

fall in private consumption. Because of the
persistent high value of the U.S. dollar,
imports from the United States also declin-
ed, while Belgian exports to the United
States increased by a high 25%. The United
States still had a trade surplus of $2.63
billion? with Belgium in 1983, which includ-
ed goods and metals reexported by Belgium
to other European countries.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities®

(Metric tons unless otherwise specified)

Destinations, 1983

Commodity 1982 1983 “United

States Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkalimetals - ______________ 51 24 __ NA.
Alkaline-earthmetals _ _ _ _ _ __ ___ 25 -
Aluminum:
Ore and concentrate _ _ __ __ ____ _ 1,216 1,699 -~ France 1,614.
Oxides and hydroxides ___ ____ __ 470 757 2) France 376; United Kingdom 122.
Ash and residue containing aluminum 6,976 9,817 NA W;s&getmany 5,001; Netherlands
Metal including alloys: .
ap — o ___ 40,444 46,727 17 France 17,163; West Germany 12,596.
Unwrought_ __ ___________ 13,754 17,009 __ West Germany 5,563; France 4,690.
Semimanufactures _ _ _ _ _ __ __ 243,129 267,841 18,674 France 53,861; West Germany 42,929.
Antimony: Metal including alloys, all
forms ____________________ 1 301 __ Iran 300.
Arsenic:Oxidesand acids_ _ _ _ __ ___ _ - 12 NA NA.
Cadmium: Metal including alloys, all’ )
forms - ___________________ 547 556 15 France 262; West Germany 192.
Chromjum:;
Ore and concentrate _ _ . 8 ~_  AlltoFrance.
Oxides and hydroxides 316 336 _ France 264.
Metal including alloys, all forms __ _ 281 65 18 West Germany 11; undetermined 35.
Cobalt: Metal including alloys, all forms _ __ 36 18 Romania 15.
Columbium and tantalum:
Ash and residue containing colum-
bium and/or tantalum ____ ____ 140 336 __ NA.
Metal including alloys, all forms:
Columbium (niobium)
value, thousands_ _ $14 $48 - NA.
Tantalum_______________ . 1 - All to Austria.
Copper:
Ore and concentrate _ _ _ __ _ __ ___ 630 674 2 Netherlands 335; West Germany 182.
Oxides and hydroxides __ _______ 1,189 1,689 NA West (;r(eégnoany 575; France 272; Den-
mar . :
Sulfate ___________________ 17,840 7,428 NA Neztg’?rlands 2,514; West Germany
Ash and residue containing copper _ _ 3,972 3,945 NA France 1,031; Spain 355.
Metal including alloys:
Serap __ _ __ ____________ 30,552 27,835 _— Wgslt 8(germany 9,758; Netherlands
Unwrought__ ____________ 306,476 240,906 6,448 France 71,273; West Germany 64,377.
Gold Semimanufactures _ ___ _____ 258,986 238,160 720 West Germany 81,620; France 53,543.
Waste and sweepings
value, thousands_ _ $3,908 $26,785 __ United Kingdom $14,387; Switzer-
land $6,8§3‘
Metal including alloys, unwrought
and partly wrought
thousand troy ounces_ _ 1,639 784 103 Swié;zerland 437; United Kingdom
164.
Hafnium: Metal including alloys, all
forms __ __________ kilograms_ _ _ 3 NA NA.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite_ _ _ 401 1,432 __ France 717; Netherlands 524.
M l:yrite, roasted_ _ __________ 173,758 60,061 -~ West Germany 26,186; France 16,113.
etal:
Serap _ _ _ __ _ ___________ 497,556 681,749 - Wﬁz}) gegmany 209,073; Netherlands
,243.
Pig iron, cast iron, related
materials _____________ 8,266 8,947 _-  France 4,349; Netherlands 3,008.
Ferroalloys:
Ferrochromium __ ______ 1,960 3,909 NA France 1,325; West Germany 1,306.
Ferromanganese_ _ _ _ _ _ _ _ 13,230 13,892 24 West Germany 7,567; France 4,074.
Ferromolybdenum_ _ _ _ ___ 18,546 15,947 NA NA.
Ferronickel - _ _ _ _______ 7 177 NA France 152.
Ferrosilicon_ - ___ ____ __ 4,270 2,627 NA France 1,839; West Germany 712.
Siliconmetal _ _ _ __ __ ___ 29 39 __ France 26; Japan 8.
Unspecified . ___ _______ 2,854 2,799 NA West Germany 829; Netherlands 658.
Steel, primary forms
thousand tons_ _ 2,225 2,675 47 France 1,121; West Germany 553.
Semimanufactures:
Bars, rods, angles, shapes,
sections _ _ _ _ _ _ _ do_ ___ 3,011 3,064 246 West Germany 863; France 476.
Universals, plates, shee
do____ 4,381 4,271 224

See footnotes at end of table.

France 1,016; West Germany 934.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 i
™ Y 8 g{:z:g Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued
Semimanufactures —Continued
Hoop and stri
tgousand tons._ _ 462 460 1 West Germany 199; France 98.
Rails and accessories
do____ 9 70 6 France 30; Italy 11.
Wire __________ do____ 287 302 29 West Germany 64; France 36.
Tubes, pipes, fittings
do____ 397 526 29 U.S.S.R. 227; West Germany 62.
Castings and forgings, rough
d 36 10 (3)  Netherlands 5; France 3.
5 37 __ All to France.
4,663 4,846 14 W%t Germany 3,450: Netherlands
1.
Ash and residue containing lead_ _ _ _ 6,641 3,663 NA France 2,913; Denmark 152.
Metal including alloys:
Serap _ _ _______________ 13,811 6,063 __ France 4,043; West Germany 711.
Unwrought_ _ ____________ 74,647 76,388 519 Netherlands 22,689; West Germany
17,376; France 17,029.
Semimanufactures _ _ _ _ _ __ _ _ 9,978 17,470 30 Netherlands 5,653; France 3,401.
Lithium: Oxides and hydroxides ______ 67 2 -- NA
M: i Metal i ding alloys:
rap - — _ . ___ e 119 334 . West Germany 125; Netherlands 113.
Unwrought _ _______ 66 220 _ Italy 139; West Germany 30.
Semimanufactures 125 335 __ Italy 181; West Germany 110.
Manganese:
Ore and concentrate, metallurgical-
grade_ _ _ _ __ _____________ 8,546 2,882 __ United Kingdom 1,978.
Metal including alloys, all forms _ _ _ 266 1,186 NA West Germany 784; Italy 102.
Mercury __ ______ 6-pound flasks_ _ 992 2,239 _— Netherlands 1,943.
Molybdenum:
&e and concentrate _ _ _ _ _ _ _ _ ___ 9,300 8,649 NA United Kingdom 2,449; West Ger-
many 1,936; France 1,507.
Oxides and hydroxides _ __ __ ____ 53 35 NA United Kingdom 24; France 9.
Metal including alloys:
Serap - _ ______________ 3 11 . West Germany 10.
Unwrought_ _ _ ___________ 6 217 __ Netherlands 24.
Semimanufactures _ _ _______ 56 52 - Netherlands 46.
Nickel:
Ore and concentrate _ _ _ ____ ____ _ 51 _~  Allto Netherlands.
Matteandspeiss _ ____________ 17 3 - All to West Germany.
Oxides and hydroxides ___ ______ 1 26 —— Turkey 16; Netherlands 5.
and residue containing nickel _ _ 7,825 5,938 NA Canada 3,447; Finland 1,618.
Metal including alloys:

Tap _ o ____ 984 708 143 West Germany 228; Netherlands 154.
Unwrought_ _ _ _ __________ 689 441 . Netherlands 267; Turkey 46.
Semimanufactures _ _ _ ___ ___ 590 232 (3)  Italy 56; Netherlands 48.

Platinum-group metals:
Waste and sweepings
value, thousands._ _ $5,100 $10,136 NA United Kingdom $5,278; West Ger-
many $4,004.
Metals including alloys, unwrought
and partly wrought
thousand troy ounces. _ 209 1,194 218 West Germany 922.
Rare-earth metals including ailoys, all
forms _ ___ _ _______ ________ 15 @ . NA.
Rhenium: Metal including alloys, all
forms _______ value, thousands_ _ $42 $17 - NA.
Silicon, high-purity _____________ 5 1 - All to France.
Silver:
Waste and sweepings
value, thousands_ _ $4,796 $5,843 NA United Kin%dom $4,765; West Ger-
many $771.
Metal including alloys, unwrought
and partly wrought
thousand troy ounces_ _ 30,732 34,381 12,542 Uni’Tt:.%cl8 Kingdom 11,283; Switzerland
4,768.
Tellurium and arsenic, elemental _ _ _ _ _ 7 46 NA Ung.ed Kingdom 27; West Germany
10.
Tin:
Oxides _ __________________ 48 19 _ All to West Germany.
Ash and residue containing tin _ _ _ _ 1,985 2,189 __ United Kingdom 1,942.
Metal including alloys:
Scrap _ _ _______________ 86 107 __ Netherlands 94.

See footnotes at end of table.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 n
y g{‘altt‘:g Other (principal)
METALS —Continued
Tin —Continued
Metal including alloys —Continued
Unwrought_ _ ____________ 411 1,160 224 West Germany 294; Netherlands 277;
United Kingdom 264.
Semimanufactures _ __ _ _____ 60 105 55  West Germany 25; Greece 7.
Titanium:
Ore and concentrate _ _ _ _ __ _____ 24 13 NA NA
___________________ 32,145 37,690 9,614  West Germany 8,864; Italy 2,180.
Metal mcludmg alloys:
Tap _ _ o ___ 21 25 __  NA.
Unwrought_ _ ____________ 10 3 __ NA
Semimanufactures _ _ _ ______ 82 109 NA  Italy 38; Spain 29.
Tungsten:
Ore and concentrate _ __ ______ __ 10 —_
Oxides and hydroxides _ ___ _____ — @ - NA.
Ash and residue containing tungsten _ 25 __
Metal including alloys:
rap - — 37 18 __ NA.
Unwrought_ __ ___ ________ 20 8 NA Philippines 2; France 1.
Semimanufactures _ __ _ _____ 70 T2 NA  Netherlands 55; France 16.
Uranium and/or thorium:
Oxides and other compounds
value, thousands_ _ —— $30 NA NA.
Metal including alloys, all forms,
uranium_ _ _ _________ do____ $3 -
Vanadium:
Ore and concentrate _ _ _ — 4 - NA.
Oxides and hydroxides _ __ _ _ 35 83 - Spain 40; United Kingdom 20.
Ash and residue containing vana 1,884 1,163 - NA.
- Metal including alloys, all forms _ __ 186 15 __  Allto West Germany.
inc:
Ore and concentrate _ _ _ _ _ _ _____ 18,409 41,821 _— France 38,450.
Oxides _ ___ _______________ ,031 ,227 _ West Germany 1,167; France 786.
Blue powder 16,372 17,8717 NA West Germany 7 791 France 3,496.
Matte_ _ _ _________________ 1,694 2,925 __  France 2,024; West German 682
Ash and residue containing zinc_ _ _ _ 45 907 53,959 NA West Germany 25,717 France 17,757,
Metal including alloys:
Serap - — - ____ 12,471 13,165 238  Netherlands 5,114; France 4,958.
Unwrought_ _ _ ___ ________ 151,194 190,151 22,309 West Germany 60,102; France 33,279.
Semimanufactures _ _ _ _ _ ____ 10,428 9,495 59 West Germany 7,203,
Zirconium:
Ore and concentrate _ __ _ _______ 83 30 -- NA
Metal including alloys, all forms __ _ 15 1 —_— NA.
Other:
Ores and concentrates_ _ _ _______ 25 141 ——  Netherlands 109; France 24.
Oxides and hydroxides _ _ _ _ _____ 6,687 3,953 180 Nest&erlands 1,961; West Germany
Ashesand residues_ _ _ _ _ _ __ . ___ 10,340 10,218 224 Netherlands 5,776; France 1,125.
metals including alloys, all forms 313 289 10  Austria 87; West Germany 63.
NONMETALS
Abrasives, n.e.s.:
Natural Corundum, emery, pumice,
____________________ 2,791 10,688 _—  Netherlands 10,065.
Amﬁcml
Corundum _ _____ ________ 1,051 737 __  Netherlands 311; France 289.
Silicon carbide_ _ _ _ _ _ __ ____ 1,623 1,786 NA France 986; Netherlands 410.
Dust and powder of precious and semi-
precious stones including diamond
kilograms_ _ 812 692 132 Netherlands 101; Israel 86.
Grinding and polishing wheels and
stones _ _ _ _ _ . _______ 2,402 2,443 25 France 1,322; West Germany 338.
Asbestos,crude _ _ _ __ _ __ ________ 1,084 568 __  Austria 273; West Germany 153.
Barite and witherite_ _ _ __ _ __ _____ 13,098 30,948 1 Uriite% %(ingdom 11,187; Netherlands
Boron materials:
Crude natural borates _ _ _ _ _ _____ 15,180 23,613 1,446 Nethgglands 10,353; West Germany
Elemental - __ __ ____________ 7 2 - .
Oxidesandacids - __ —_______ 185 103 __  Argentina 20; Greece 20.
Bromine _ _ _ _ _ _ ___ ___ ________ __ 2 - NA.
Cement__ __ ______ thousand tons_ _ 2,707 2,634 10 Netherlands 1,509; West Germany
531.
Chalk_ __ _ __ _ _ o ______ 86,273 80,630 West Germany 16,838; Saudi Arabia

See footnotes at end of table.

15,913; Netherlands 14,734.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 i
Y g{‘al::g Other (principal)
NONMETALS —Continued
Clays, crude:
Bentonite __ _______________ 4,804 6,192 _ Wczmg Germany 3,467; Hong Kong
Chamotteearth_ _ _ _ _ _________ 2,451 4,556 - West Germany 3,152; France 748.
Dinasearth ________________ 232 953 . NA.
Kaolin ___________________ 16,324 25,080 - Nat’l;zglands 14,459; West Germany
Unspecified - ______________ 1,176 645 . Netherlands 428; France 106.
Cryolite and chiolite - _ __ __ _______ 33 69 . United Kingdom 38; Pakistan 20.
Diamond:
Gem, not set or strung
thousand carats_ _ 317,255 37,238 1,315 India 18,825; United Kingdom 10,729.
Industrial stones _ _ _ _ _ _ __ do_ ___ 9,027 9,469 1,256 United Ku%gdom 5,055; West Ger-
many
Diatomite and other infusorial earth _ _ _ 65,126 229,664 __ Netherlands 228,258.
Feldspar, fluorspar, related materials:
Feldspar - ________________ 26 _
Fluorspar _ . _______________ 3,431 3,524 - West Germany 3,360.
Unspecified - _ ______________ 249 15 - NA
Fertilizer materials:
Crude,nes _ _ ______________ 36,453 33,751 . France 19,100; Netherlands 11,120.
Manufactured:
Ammonia_ _ _ __ _ _________ 23,485 31,918 __ France 25,266; Netherlands 5,652.
Nitrogenous _ _ thousand tons__ 2,401 A 29 France 834; West Germany 540.
Phosphatic_________ do____ 945 ®* West Germany 420; France 154.
Potassic_ _ _________ do____ 30 27 . Netherlands 16; West Germany 4.
Unspecified and mixed _ “do____ 1,731 1,896 6 France 888; West Germany 355.
Graphite, natural _______.______ 31 2,746 1 Netherlands 2,474.
Gypsumandplaster - _ ___________ 114,144 136,928 - Netgl%llands 75,159; West Germany
Iodine _______________ 155 171 NA Spain 58; United Kingdom 58.
Kyanite and related materials 179 627 _- France 570.
Lime _ ___ _____ __ . _________ 614,823 689,984 —— Netherlz;nds 465,276; West Germany
Magnesium compounds:
esite _ __ ______________ 1,436 531 - NA
Oxldes and hydroxides _________ 92 31 __ NA.
M' ____________________ 1,392 1,045 1 France 402; United Kingdom 199.
Crude including splittings and waste _ 18 32 __  France 11; Netherlands 9.
Worked including agglomerated
splittings __ __ - ___________ 19 11 9 NA.
Nitrates,crude _ - _ _ ____________ 17,236 12,180 _ West Germany 4,441; Italy 3,488.
Phosphates,crude _ _ ____________ 10,379 28,715 __  West Germany 19, 331 France 8,430.
Pigments, mineral:
Natural,crude ______________ 224 139 NA  Algeria 34; Philippines 33.
Iron oxides and hydroxides, processed 12,319 8,899 262 West Germany 3,156; France 1,935.
Potassium salts,crude_ _ _ _ _ _ ______ 391 468 - Netherlands 389.
Precious and semiprecious stones other
than diamond: .
Natural __________ kilograms_ _ 6,989 795 23 West Germany 67; Thailand 56; unde-
termined 500.
Synthetic _ ___________ do____ 3,592 14,353 NA  Republic of Korea 10,422.
Pyrite, unroasted_ _ _ _ ___________ 1,223 1,051 - West Germany 1,030.
Quartz crystal, piezoelectric
kilograms._ _ 685 ) ) NA.
Saltandbrine_ ____ ____________ 124,876 170,974 22 France 97,467; Netherlands 59,717.
Sodium compounds, n.e.s.: .
Carbonate, manufactured_ _ _ __ ___ 17,009 3,703 —-  France 1,435; Sweden 726.
Sulfate, manufactured ___ ______ 969 651 - NA
Stone, sand and gravel:
Dimension stone:
Crude and partly worked
thousand tons_ _ 418 439 ®) Netherlands 428.
Worked _ _ _ __ ______ do____ 20 24 ) West Germany 10; Netherlands 8.
Dolomite, chiefly refractory-grade
do____ 1,129 1,304 - Netherlands 742; West Germany 300;
France 240.
Gravel and crushed rock _ _ _do_ __ _ 8,160 9,223 * Netherlands 5,692; France 3,077.
Limestone other than dimension
do_ ___ 507 507 - Netherlands 181; France 180; West
Germany 142.
rtz and quartzite_ _ _ _ _ _ do____ 12 83 ()  France 72; West Germany 7.
Sand other than metal-bearing
. 2,933 3,036 @ France 1,009; Netherlands 1,005.

See footnotes at end of table,
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit 1982 1983 :
mmodity g{:ﬁ Other (principal)
NONMETALS —Continued
Sulfur:
Elemental:
Crude including native and
byproduct _ _ __ _________ 7,135 7,479 - Wﬁsé;’7 (;ermany 2,707; Netherlands
Colloidal, precipitated, sublimed _ 117 79 6  Venezuela 33; Honduras 10.
Sulfuricacid- - _ - ____________ 86,668 717,137 - France 29,681; Netherlands 21,584.

Talc, steatite, soapstone, pyrophyllite _ _ 24,183 25,510 (G} West Germany 5,248; Sweden 4,771.

Vermiculite, perlite, chlorite_ _ ___ ___ 10,696 20,016 - Francg 11,133; United Kingdom

Other: o
Crude____________________ 976,034 544,509 17 Netherlands 499,157.

Slag and dross, not metal-bearing ¢
thousand tons_ 2,180 2,484 - France 916; Netherlands 760; West
Germany 726.
MINERAL FUELS AND RELATED
MATERIALS

Asphalt and bitumen, natural _ _ _ _ __ _ 62,341 67,579 . France 63,042.

Co:;lbon black - ________________ 748 948 1 West Germany 377; France 213.
Anthracite_ _ ____ ___________ 71,561 78,985 - France 48,921; United Kingdom
Bituminous ___ __ ___________ 676,746 721,856 __ w¢1agf’;3 %g'gmany 403,550; France
Briquets of anthracite and bituminous T

____________________ 12,517 16,791 - France 14,070.
Ligniteincluding briquets ______ _ 1,997 467 . France 367.
Coke and semicoke _ _ _ _ _ _ ________ 481,927 480,607 . Franggql75,250; West Germany
Gas, natural: Gaseous o
million cubic feet_ _ 561 ®@ __ NA.
Peat including briquets and litter _ _ _ _ _ 5,202 7,037 — France 4,893; Netherlands 2,066.
Petroleum:
Crude_ thousand 42-gallon barrels_ _ 1,325 546 - West Germany 307; Greece 238.
Refinery products:
Liquefied petroleum gas _do_ _ _ _ 3,394 3,350 - Nestt%erlands 2,118; United Kingdom
Gasoline __________ do____ 26,813 31,963 228 Wge;.s.GOermany 10,612; Netherlands
Mineral jelly and wax _ _do_ _ __ 57 59 4 France .15; West Germany 10; Italy 6.
Kerosine and jet fuel _ _ _do_ _ _ _ 13,042 11,252 12 West Germany 3,099; bunkers 3,518.
Distillate fuel oil ___ __ do____ 27,488 31,142 _— Wgs%fzwermany 17,711; Netherlands
Lubricants _ _ _ ______ do____ 2,543 2,374 1 Netherlands 635; West Germany 211.
Residual fuel oil _ _ _ _ _ _ do____ 40,890 38,554 6,306 Netherlands 6,331; United Kingdom
6,249; bunkers 9,226.
Biti and other resid
X do____ 998 2,531 4 United Kingdom 1,338; France 538.
Bituminous mixtures_ _ _do_ __ _ 88 84 —_ Netherlands 35; France 26.
Petroleum coke _ __ __ _ do____ 227 101 - France 74; Austria 12.

TRevised. NA Not available.
1Table prepared by Jozef Plachy.
2Less than 1/2 unit.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities?
(Metric tons unless otherwise specified)

Sources, 1983

See footnotes at end of table.

Commodit; 1982 1983 i
Y [SJ{;::S Other (principal)
METALS
Alkali and alkaline-earth metals:
limetals _ _ _____________ 28 306 20 NA.
Alkaline-earthmetals _ _ - _______ ki 85 NA France 79.
Aluminum:
Ore and concentrate _ _ ___ ______ 26,574 34,802 - West Germany 18,816; China 8,422;
Guyana 5,157.
Oxides and hydroxides _ _ _ __ __ __ 22,887 26,597 932 West Germany 20,935.
Ash and residue containing aluminum 762 . NA West Germany 3,652; France 872.
Metal including alloys:
rap - _____________ 51,239 53,085 751 France 27,263; Netherlands 10,893.
Unwrought_ _ ____________ 267,444 288,993 25 Netherlands 139,061; Norway 37,928.
Semimanufactures _ _ __ _ _ _ __ 86,927 90,226 546 West Germany 39,658; France 21,363.
Antimony:
Ore and concentrate _ _ _ _ _ _ _____ 3,962 4,265 NA Bolivia 3,428; Republic of South
Africa 218.
Oxides _ _ _ _ _______________ 283 272 _ United Kingdom 138; France 104.
Metal including alloys, all forms _ _ _ 198 540 NA China 325; Turkey 140.
Arsenic: Oxidesand acids_ _ _ _ __ ____ 80 39 NA NA.
Beryllium: Metal including alloys, all
forms ____________________ 5 6 - All from Netherlands.
dmi Metal including alloys, all
forms - ____ _ __ ____________ 1,199 1,663 NA Netherlands 594; West Germany 476.
Cesium and rubidium: Metal including
alloys,allforms ______________ 1 11 - NA.
Chromium:
Ore and concentrate _ _ _ _ _ _ _ _ _ __ 2,108 3,848 _ Netherlands 3,753.
Oxides and hydroxides _ ________ 863 993 _ West Germany 617; Italy 235.
Coleetal including alloys, all forms _ _ _ 298 284 NA West Germany 83; Japan 67.
alt:
Ore and concentrate _ _ _ _ 20 All from Finland.
Oxides and hydroxides _ __ . _ _ 62 34 United Kingdom 13; France 10.
Metal including alloys, all forms __ _ __ 15 West Germany 11.
Columbium and tantalum:
Ore and concentrate _ _ _ - _ _ _____ 1,685 997 NA Canada 990.
Ash and residue containing colum-
bium and/or tantalum ____ ____ 371 581 __ West Germany 560.
Metal including alloys, all forms:
Columbium (niobium) _______ 3 1 - Mainly from West Germany.
Tantalum_ _ _ ____________ = 17 4 West Germany 13.
Copper:
3:e and concentrate _ _ _ _ _ _ __ __ _ 15,960 10,706 _ Canada 6,953; Chile 2,118.
Oxides and hydroxides _________ 207 200 NA West Germany 98; Netherlands 49.
Sulfate . _ _ __ ______________ 1,089 1,531 NA Netherlands 907; France 225.
Ash and residue containing copper _ _ 45,409 37,102 2,845 France 10,495; Morocco 2,517.
Metal including alloys:
Serap - ____ 113,628 131,918 4,842 FrZaEx:ce 513,256; United Kingdom
,115.
Unwrought_ _ _ ___________ 473,709 339,285 1,333 Zaire 171,107; Republic of South
Africa 42,873.
Gold Semimanufactures . _ _ _ __ ___ 41,021 43,649 199 West Germany 22,398; France 8,295.
old:
Waste and sweepings
value, thousands_ _ $1,981 $1,616 NA France $732; Netherlands $654.
Metal including alloys, unwrought
and partly wrought
thousand troy ounces_ _ 9,092 7741 2,469 Switzerland 981; West Germany 310.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite
thousand tons_ _ 18,613 17,519 __ Frzance 4,990; Brazil 3,083; Sweden
M l";yrlte, roasted_ _ _ _ _ _ _ _____ 60,066 40,672 . West Germany 38,721.
etal:
rap _ o 887,417 1,045,194 8,207 West Germany 435,962; France
306,842.
Pig iron, cast iron, related
materials _ _ _ _ _________ 98,058 55,247 88 France 24,316; West Germany 14,565.
Ferroalloys: .
Ferrochromium _ _ _ _____ 26,231 34,836 NA Albania 5,654; U.S.S.R. 4,760.
Ferromanganese_ _ _ _ _ _ _ _ 54,012 53,479 133 France 26,357; Norway 19,000.
Ferromolybdenum_ _ _ _ _ _ _ 254 312 NA Netherlands 132; West Germany 100.
Ferronickel _ _ _ _ _ _ _____ 3,316 6,407 NA Donéinican Republic 1,429; France
1,311.
Ferrosilicochromium _ _ _ _ _ 1,229 1,909 NA West Germany 1,821.
Ferrosilicomanganese _ _ _ _ 19,609 21,326 NA Norway 14,453; France 4,201.
Ferrosilicon_ _ _ ________ 33,831 33,056 NA West Germany 10,542; Norway 9,658.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise sﬁeciﬁed)

Sources, 1983
Commodit; 1982 1983 P
mmedity g?;::sd Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued
Ferroalloys —Continued
Silicon metal __ _ _______ 326 NA  France 389.
Unspecified_ _ _________ 2,400 7,702 51 France 1,331; United Kingdom 747.
Steel, primary forms _ _______ 803,853 1,018,175 58 W(lesgtg (:J;vgamany 394,696; France
Semimanufactures: ’
Bars, rods, angles, shapes,
sections _ _ _ _ _ _ ______ 875,386 1,012,103 578 Frgﬁ)cg%)&éﬁ)& West Germany
Universals, plates sheets _ _ 618,749 716,088 224 Nethérlalznds 2175,859; France 139,743.
Hoopandstrip - _ _ _ _ ____ 119,869 123,628 81 France 58,208; West Germany 48,392.
Rails and accessories 12,582 496 21 France 6,296; West Germany 1,029.
Wire _ _ __ _______ 60,053 64 155 80 West Germany 40,715; France 10,793.
Tubes, pipes, fittings 271,929 302,937 1,102 Wg;t 9(“.thzarrnany 104,118; Netherlands
Lead Castings and forgings, rough 60,398 54,496 370 France 20,241; West Germany 16,001.
Ore and concentrate _ _ ___ ___ ___ 106,078 85,480 36 Pelrfl;l 380357 Canada 16,096; Greece
Oxides _ _ _ ___ _____________ 1,857 1,589 @ France 848; West Germany 706.
Ash and residue containing lead_ _ _ _ 65,782 11,713 2,119 Italy 1220173 France 10,910; Spain
Metal including alloys: T
rap - _ _ . ______ 11,238 13,485 22 Netherlands 6,856; France 1,933.
Unwrought_ _ _ _ _ _ __ ______ 43,890 63,301 149 U’i%t%% .?I’{ingdom 25,019; France
Semimanufactures _ _ __ _____ 1,478 1,771 96 ngg Germany 1,149; Netherlands
Lithium:
Oxides and hydroxides _ . _ ______ 209 160 West Germany 110.
Metal including alloys, all forms _ __ 16 2 - Mainly from France.
Metal including alloys:
§crap _______ - 183 132 __  Italy 28; Nigeria 23; Finland 21.
Unwrought ________________ 1,838 2,317 24 Italy 812; Norway 633.
Semimanufactures_ _ _ _ __ _ _____ 308 458 104 France 80; Yugoslavia 75.
Manganese:
Ore and concentrate, metallurgical-
grade_ _ _ __ _ _ ____________ 227,058 162,653 1 Republic of South Africa 69,820;
. aire 27,011; Brazil 22,484.
Oxides _ _ _ _ __ _____________ 1,773 4,007 (3)  Greece 3,484; Netherlands 205.
Metalincluding alloys, all forms _ __ 1,467 1,757 807 Frla&ce 500; Republic of South Africa
Mercury _ __ _____ 76-pound flasks_ _ 8,296 7,604 58 Spain. 2,7175; Finland 1,595.
Molybdenum:
Ore and concentrate _ _ _ _ _ ______ 20,469 22,976 2,734 N%l};_erlands 5,948; Canada 5,448;
ile 3,786.
Oxides and hydroxides _ ___ _____ 192 298 - Netherlands 116; West Germany 111.
Metalincluding alloys: ~
Serap — _ _ ______________ 21 26 NA West Germany 15; France 6.
Unwrought_ __ ___________ 28 NA West Germany 27.
Nickel Semimanufactures _ _ _ _ _____ 114 209 NA Netherlands 130 Mexico 70.
ickel:
Ore and concentrate _ _ _ ________ 25 .
Matteand speiss _ ___ 338 423 6 Netherlands 177; West Germany 126.
Oxides and hydroxides 88 349 NA West Germany 112; Netherlands 92.
Ash and residue containing nickel _ _ 1,269 1,799 586 Wgsog7 Germany 363; United Kingdom
Metal including alloys: ’
Serap - o __ 499 327 14 Netherlands 193; France 39.
Unwrought_ ___ __________ 4,117 4,340 1,016 Wgz% Germany 1,464; Netherlands
Semimanufactures _ _ __ __ ___ 1,572 812 45 Wﬁ% Cemany 441; United Kingdom
Platinum-group metals: ’
Waste and sweepings
value, thousands_ _ $6,321 $6,378 NA  Netherlands $5,152.
Metals including alloys, unwrought
and partly wrought
troy ounces_ _ 91,534 66,056 NA United Kingdom 45,472.
Selenium, elemental _ _ __ _ __ ______ 68 26 - NA.
Silicon, high-purity __ __ _ kilograms_ _ 400 100 . NA.
Silver:
Ore and concentrate®
value, thousands_ _ $12,080 $5,342  $3,169 Mali $1,860.
Waste and sweepings _ _ _ _ _ do____ $14,689 $3,861 $2,541 Switzerland $678.

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 i
Y United Other (principal)
METALS —Continued
Silver —Continued
Metal including alloys, unwrought
and partly wrought
thousand troy ounces__ 42,713 51,433 31,917 Netherlands 15,788.
%fllunum and arsenic, elemental _ _ _ _ _ 86 100 _— Sweden 99.
Ore and concentrate _ ___ _______ 151 2,692 - Netherlands 1,321; Argentma 1,196.
Oxides _ __ ________________ 19 17 - Netherlands 8 France 3
Ash and residue containing tin _ ___ 220 26 _
Metal including alloys:
Scra 62 98 1 Netherlands 33; France 31.
Unwrought__ ___ 2,396 2,286 23 Netherlands 1,029, MalaG};sia 466.
Semimanufactures 273 288 @ Netherlands 133; West Germany 88.
Titanium:
Ore and concentrate 71,301 104,128 NA Canada 96,980.
8,417 8334 1,652 West Germany 5,395; France 538.
Metal including alloy:
p 685 5179 485
Unwrought__ _ _ 173 35 NA Umted Kingdom 32.
Semimanufactures _ ________ 157 176 11 West Germany 46; United Kingdom
‘l‘mg:ten:
ides and hydroxides _________ 18 15 —— All from China.
Ash and ing t ten _ 262 59 . All from Netherlands.
Metal mcludmg alloys:
Scra 45 39 NA Netherlands 17; France 12.
Unwrought 25 40 NA Austria 23; France 8.
Semimanufactures _ __ ______ 85 109 NA Netherlands 106.
Vanadium:
Oreand concentrate _ _ _ _ . _ _____ 5,026 24 - Netherlands 23.
Oxides and hydroxides _________ 2,964 4,062 NA China 2,488; Netherlands 934.
Ash and residue containing vanadium 6,905 3,137 — Repubhc of South Africa 2,156.
Metal including alloys, all forms ___ 69 29 NA West Germany 16; Netheriands 10.
Ore and concentrate _ _ _ _ __ _____ 422,736 572,584 Canada 208,635; France 85,026; Peru
Oxides — _ _ _ _______________ 6,632 10,801 167 Netherlands 3,370; France 3,235.
Bluepowder_ _ ______________ 329 494 NA  Netherlands 201; Italy 138.
atte_ _ _ _ _ _ _ _ _ _ _ _ _ _______ 3,916 5,466 NA West Germany 2 674; France 1,968.
Ash and residue containing zinc_ _ _ _ 61,388 42,223 5,267 West Germany 18 563 France 4 756.
Metal including alloys:
Serap _ _ _ ______________ 7,150 10,978 26 Wgo:t Germany 4,835; Netherlands
Unwrought_ __ ___________ 42,605 53,149 805 Netherlands 32 361; France 9,467.
Semimanufactures _ _ _ _ __ __ _ 19,388 19,485 13 France 17,
Zirconium:
Oreand concentrate _ _ __ __ __ __._ 6,039 3,818 NA Neétg:lerlands 2,756; West Germany
Metal including alloys:
Serap _ _ _ _ _ __ __________ 20 28 . France 20; United Kingdom 6.
Unwrought_ _ _ __ __ _______ 1 &) - NA.
Semimanufactures _ __ __ ____ 148 107 23 France 80.
Other:
Ores and concentrates_ _ _ __ _____ 110,093 88,041 18 Norway 87,859.
Oxides and hydroxides _ _ _______ 1,113 836 NA West Germany 471.
Ashesandresidues_ ___________ 23,154 16,398 9,699 Spain 349; West Germany 207.
NONMETALS
Abrasives, n.es.:
Natural Corundum, emery, pumice,
____________________ 15,153 13,949 116  West Germany 11,983; Italy 709.
Artlﬁclal
Corundum _ _ _ ___________ 6,103 5,487 9 France 2,276; West Germany 1,575.
Silicon carbide_ __ _ ________ 3,816 3,212 NA  West Germany 1,552; Spain 648.
Dust and powder of precious and semi-
precious stones including diamond
kilograms_ _ 2,302 3,681 1,473 Switzerland 764; Ireland 654.
Gnndmg and polishing wheels and
__________________ 3,211 3,054 67 West German; 20y 843; Italy 508.
Asbestos crude ________________ 27,745 35,332 59 Canada 14,7 Hungary ,848.
Barite and witherite _ _____ _______ 8,427 1,250 . West Germany 5,951; France 846.
Boron materials:
Crude natural borates _ _ _ _ _ _ _ _ __ 82,794 97,434 - Netherlands 58,374; Turkey 37,544.
Oxidesandacids _ _ ___________ ,738 1,885 - France 1,362; Turkey 410.
Bromine _ _ _ _ _ _____ __________ 794 911 _ Israel 741; United Kingdom 69.
Cement_ _ ___ _ _______________ 195,292 191,177 32 ‘est Germany

See footnotes at end of table.

Netherlands 91,684;
396.

>t
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities’ —Continued
(Metric tons unless otherwise specified)

Sources, 1983
odit; 1982 1983 :
Commodity United Other (principal)
NONMETALS —Continued
Chalk_ _ __ _ _ _ _ 137,110 155,989 37 France 135,809; Netherlands 19,397.
Clays, crude:
%sentomte _________________ 21,336 24,828 NA  West Germany 13,668; Greece 3,500.
Chamotteearth__ ____________ 67,694 52,760 1,959  West German: 32 210; France 13,087.
Dinasearth __ _ _____________ 1,556 7,979 121 Netherlands 7,
Kaolin ___________________ 267,577 247,264 NA Ul’;l:i% ngdom 84 179; Netherlands
Unspecified - - ____________ 235,156 146,699 127 West Germany 113,055; France
Cryolite and chiolite _ _ __ ___ ______ 46 54 2 Denmark 52.
Diamond:
Gem, not set or strung
thousand carats_ _ 31,721 34,309 230 United Kingdom 19,990; Zaire 2,910.
Industrial stones _ _ _ ____ _ do____ 18,313 14,148 2,849 Irelgnd 2,692; Congo 1 875 Zaire
Diatomite and other infusorial earth _ _ _ 6,535 6,400 791 France 4,493; Denmark 827.
Feldspar, fluorspar, related materials:
Feldspar - _ _ ____ ___________ 21,355 21,895 __  France 17,939.
Fluorspar _ _ _ ______________ 11,988 7,744 - France 2,541; East Germany 1,563;
West Germany 1,322.
Unspecified - _ - - ______ 33,540 32,157 ~-  Norway 28,371.
Fertilizer materials:
Crude,nes - . _____ 77,121 72,289 - Netherlands 62,801.
Manufactured:
Ammonia 2,786 2,468 . Netherlands 1,940.
Nitrogenous 507,370 512,537 32,696 wﬁ% (ggarmany 178,210; Netherlands
Phosphatic 151,029 91,702 18,998  Netherlands 33,556; Senegal 23 977.
otassic_ — _ _ ____ 915,448 1,025938 7,606 W;st Germany 504,192; US.S.R.
Unspecified and mixed_ _ _ _ ___ 468,808 571,125 169,358 W(le(s;1 %l’many 210,589; France

811 963 1 West Gennany 661; Netherlands 190.
371,184 364,263 114  France 286,546; Netherlands 32,355.
134 226 NA  Japan 169.

3,792 2,829 147 West Germany 1,956.
92,899 103,078 6  France 72,547; West Germany 29,100.
4,396 9,457 NA  Italy 3,332; Greece 1,478.
4,860 2,614 87 Umted Iglgrsx)gdom 1, 148 West Ger-
8,268 5,944 39 Austria 2,963; Netherlands 1,874.
Crude including splittings and waste _ 1,803 4,731 10 India 3,202; Madagascar 603.
Worked including agglomerated
splittings _ _ _ _ ____________ 66 34 (3  Switzerland 18; West Germany 8.
Nitrates,crude _ _ _ _ _ ___________ 25,861 23,720 __ All from Chile.
Phosphates, crude _ _ _ thousand tons_ _ 2,089 2,317 272 Morocco 1,601; Togo 187.
Phosphorus, elemental _ _ _________ 280 306 NA United Kingdom 143; France 99.
Pigments, mineral:

Natural,crude _ _ _ ___________ 384 338 NA Res’plublic of South Africa 157; Canada
Iron oxides and hydroxides, processed 5,958 7,373 446 West Germany 5,835; France 302.
Potassium salts, crude_ _ _ _ _ _ _ _____ 28,137 28,880 . West Germany 18,025; France 8,954.

Precious and semiprecious stones other
than diamond:
Natural _____ _____ kilograms_ _ 18,789 10,230 16 Switzerland 2,250; Brazil 2,000.
Synthetic _ ___________ do____ 534 720 273  Switzerland 200; Ireland 66.
Pyrite, unroasted_ _ _ _ ___ ________ 235,540 276,252 . Spain 192,289; Norway 44,574.
Quartz crystal, piezoelectric
lograms_ _ 5 2 - NA
Salt and brine_ _ _ _ _ _ thousand tons_ _ 1,073 1,102 ) Netherlands 740; West Germany 333.
Sodium compounds, n.e.s.:
Carbonate, manufactured _ _ _ _ ___ 70,318 123,687 - West Germany 58,014; France 48,546.
Sulfate, manufactured _________ 2,068 1,590 —-  West Germany 1,567.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked
thousand tons_ _ 101 95 @ France 34; West Germany 24.
Worked _ _ _ - ______ do____ 97 86 _-  France 24; Netherlands 18.
Dolonuﬁe, ch:eﬂy refractory—grade
do____ 42 44 - West Germany 21; France 14.
Gravel and crushed rock _ _ _do__ _ _ 6,018 4,899 ) Netherlands 2, 099 United Kingdom

See footnotes at end of table.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 R
y g{:gsd Other (principal)
NONMETALS —Continued
Stone, sand and gravel —Continued
Limestone other than di
thousand tons_ _ 308 176 — United Kingdom 143; France 32.
Quartz and quartzite_ _ _ _ _ _ do____ 89 82 (3  West Germany 63; France 9.
Sand other than metal-bearing .
do_ ___ 9,254 8,482 3 Net}(;z(x;lands 7,077; West Germany
Sulfur: T
Elemental:
Crude including native and .
byproduct _ __ __________ 358,718 399,067 170,494  Netherlands 61,138; Poland 60,458.
Col]oldal precipitated, sublimed _ 1,071 1,505 3 West Germany 887 France 468.
Dioxide_ _ _ _ _ ___ ___________ 5,042 4,748 - Wgszt’.l Germany 3, 461 Netherlands -
Sulfuricacid_ _ _ _ _ - ________ 494,347 561,044 - France 167,488; West Germany
164,797; Netherlands 135,904.
Talc, steatite, soapstone, pyrophyllite __ 58,751 34,390 193 Frgrsnig 13,325; Australia 7,245; Spain
Vermiculite, perlite, chlorite __ _____ 58,827 83,048 NA  USSHR.65938; Greece 8,889.
er:
Crude_ _ _______ thousand tons_ _ T958 1,344 4 Frgncg 62118; West Germany 355;
pain
Slag and dross, not metal-bearing
do____ 1,311 1,062 - France 778; Netherlands 143; West
Germany 139.
MINERAL FUELS AND RELATED
. MATERIALS
Asphalt and bitumen, natural - _ _ ____ 64,547 70,036 382 France 68,126.
Carbonblack _ _ - ____ ________ 39,214 46,533 561 Nethei‘lsands 17,398; West Germany
Anthracite_ _____ thousand tons_. _ 1,527 1,217 13 West Germany 805.
Bituminous _ __________ do____ 9,398 6,748 2,386 Republic of South Africa 1,924; West
. ermany 1,120.
Briquets of anthracite and bituminous
_______________ -~ 91 86 - West Germany 74.
L:gnme including briquets _ _do____ 213 226 __ West Germany 202.
Coke and semicoke _ _ _ _ __ ___ do____ 2,263 1,973 17 ng% Germany 1,434; Netherlands
Gas: ’ '
ManufacturecL million cubic feet_ _ 223 _ .
Natural, gaseous _ _ __ _ ___ = 307,504 324,735 . Netherlands 219,380; France 55,776.
Peat mcludmg bnquets and litter _ _ _ _ _ 136,923 130,826 - Neth(lagla.nds 81,350; West Germany
Petroleum: "
Crude_ thousand 42-gallon barrels_ _ 173,032 114,614 . United Kingdom 28,260; Saudi
Arabia 17,867; leya 15 391.
Refinery products
Liquefied pet.roleum gas_do____ 5,484 5,354 76 Neitlgfglands 2,506; United Kingdom
Gasoline __________ do____ 19,867 22,308 258  Netherlands 11,950; Algeria 2,083.
Mineral jelly and wax _ _do___ _ 169 139 2 West Germany 80; France 33.
Kerosine and jet fuel _ _ _do____~ 1,604 1,134 1 Neitl}:fﬂands 895; United Kingdom
Distillate fuel oil _____ do____ 28,963 35,497 226 Netherlands 19,963; U.S.S.R. 10,460.
Lubricants _ _ _ _ _____ d 3,880 3,592 204 Netherlands 1, 251 France 908:
Residual fuel oil 40,932 A . Netherlands 23 118 U.S.S.R.9,987.
Bitumen and other resldues
o_ 376 460 — West Germany 214; Netherlands 141.
Bituminous mixtures. do_ 92 69 3 France 34; Netherlands 15.
Petroleum coke _ _ __ __ do_ 2,003 1,464 1,069 Netherlands 141; Argentina 129.

TRevised. NA Not available.
1Table prepared by Jozef Plachy.

3L ess than 1/2 unit.

SMay include other precious metals.
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COMMODITY REVIEW

Metals.—Iron and Steel—World raw
steel output rose by about 7% to 779 million
tons. Belgium’s production rose by over 11%
and ranked in 16th place worldwide. With
capacity of over 13 million tons per year,
the Belgian steel industry operated at 75%
of capacity. Cockerill-Sambre SA (CS) re-
mained the largest producer at 58% of
domestic capacity, followed by Sidmar SA at
22%, Boel SA at 13%, and Clabecq SA at
7%. The number of employees in the iron
and steel industry dropped by over 6% in
1983 to about 41,000 and to 39,000 by March
1984.

CS operated at 72% of capacity and pro-
duced 4.84 million tons of raw steel, a 3%
increase over that of 1983. Its world ranking
slipped, however, to 23d place from 22d
in 1983.

Exports of rolled steel products within
the EEC in 1983 rose by over 2.3% over
those of 1982. The percentage of Belgian
products within the EEC increased slightly
from 9% to 9.5%, with the Federal Republic
of Germany showing the largest gain from
8.8% to 10.5%. Exports to developing coun-
tries from Belgium increased by 7% in 1983,
whereas those of the EEC countries increas-
ed simultaneously by 9%. Significantly less
was exported from Belgium to the United
' States owing to quota restrictions. This
decrease, however, was partially offset by
increased deliveries to Western and Eastern
Europe.

The EEC Commission in 1984 approved
restructuring plans for the steel industry in
several member countries. The Belgian
steel industry called for major capacity
cutbacks and proposed a linkup between CS
and Luxembourg’s Arbed SA. Early in 1984,
a steel rationalization plan was agreed
on between Belgium and Luxembourg.
The plan involved the closure of Arbed’s
735,000-ton-per-year hot . Steckel mill at
Dudelange; closure of CS’s 900-millimeter
heavy-section mill at Charleroi, which had
capacity of 525,000 tons per year; and the
closure of the Valfil wire rod mill in Liége,
owned by CS (85%), Klockner Werke AG of
the Federal Republic of Germany (10%),
and Hoogovens BV of the Netherlands (5%).
The 10-year restructuring agreement is
based on establishing product specializa-
tions for the steelworks: Arbed’s Luxem-
bourg works will specialize in nonflat prod-
ucts; Arbed’s Belgian subsidiary, Sidmar, in
flat products; and CS’s Charleroi works, in
hot-rolled flat products.

MINERALS YEARBOOK, 1984

According to Government sources, Bel-
gium would meet the EEC deadline for
phasing out state subsidies to steel compa-
nies by January 1, 1986, because of its
restructuring actions. Belgium was one of
only three EEC member states that met
Commission targets for capacity reduction
by the end of 1984.

CS expected to reach a break-even point
in 1984, following losses totaling about $173
million in 1983, by cutting its deficit to only
$69 million. The company’s turnover was
projected to decrease, however, from $1,237
million in 1983 to about $1,180 million in
1984. The favorable performance of CS was
attributed by many to the financial re-
structuring undertaken by the Belgian Gov-
ernment in December 1983, which paid off
the company’s debts and added $415 million
worth of new capital for current rationaliza-
tion plans. According to the EEC plan, CS's
steel capacity was eventually to drop to 4.5
million tons per year. The company had
already cut its capacity for raw steel from
about 10 million tons per year in 1980 to 7
million tons per year in 1984. CS produced
about 3.3 million tons of flat and 1.7 million
tons of nonflat products in 1984.

Steelmaking at CS’s Seraing works in
Liége ceased by yearend and was to stop at
the Montignies works in Charleroi by the
end of 1985. The Seraing LD (basic oxygen)
shop had two 240-ton converters with a
capacity of 1.6 million tons per year. The 4-
year-old Valfil 4-strand wire rod mill in
Liege, with a capacity of 1.1 million tons per
year, was also closed by the end of 1984,
with the whole restructuring package
amounting to over 8,000 in job losses.

The financial reconstruction program al-
so helped Tubemeuse SA, the only Belgian
seamless tubemaker. About 95% of Tube-
meuse’s output was exported, with the com-
pany holding about 4% of the total world
seamless tube market.

Nonferrous Metals.—Nonferrous metals
were the primary metallurgical products of
Belgium, produced mostly by Métallurgie
Hoboken-Overpelt SA (MHO). The Belgian
nonferrous industry ranked fifth among the
world’s producers. MHO specialized particu-
larly in the extraction of rare metals from
imported scrap, secondary materials, and

~ores. The company celebrated its 75th anni-

versary in 1983 and, to commemorate this
occasion, published a book outlining the
history of the company and detailing its
current metal production activities.s MHO'’s
smelter and refinery was 58% owned by
Union Miniére SA, which by itself was a
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100% subsidiary of the Société Générale de
Belgique. MHO’s production facilities were
based at the Hoboken, Olen, and Overpelt
plants where smelting and refining of base,
minor, and precious metals are carried out.
MHO produced the following metals: anti-
mony, cadmium, cobalt, columbium, copper,
germanium, gold, indium, lead, nickel, pal-
ladium, platinum, selenium, tantalum, and
tellurium, and several compounds.

Aluminum semimanufactures were pro-
duced at Duffel by Sidal NV, a mill jointly
owned by the Netherlands’ Flemish region-
al government (26.7%), and the Hoogovens
Group of the Netherlands. The cold-rolling
mill was modernized to obtain end products
within optimized strip flatness and thick-
ness tolerances. The new mill was intended
for rolling light-gauge aluminum strip at
speeds of up to 1,800 meters per minute.
Belgian refined copper production and con-
sumption reversed slightly the downward
trend of 1983. The country was in fifth place
in world output of refined copper; almost
90% of domestic output was produced by
MHO at its refinery in Olen. In the 1977-82
period, Belgium averaged the highest pro-
duction of refined copper in Western Eu-
rope, as shown in the following tabulation,
in thousand metric tons:*

Production Consumjption

Belgium ___ _________ 456 280
Germany, Federal Republic

of o o ___ 440 770
Spain______________ 156 120
Sweden_._ _ __________ 65 90
France - _ ___________ 46 380
Other_ _____________ 141 180

Belgian zinc production continued its
slow but steady recovery for the second
consecutive year. In addition to Vieille-
Montagne SA’s improvement and expan-
sion program in 1983, Union Zinc Inc. (UZ),
a subsidiary of Union Miniére, purchased
the final 60% interest in Jersey Miniére
Zinc Co. (JMZ) from Gulf + Western Indus-
tries Inc., giving the Belgian company con-
trol of the U.S. zinc producer. UZ had
previously owned 40% of JMZ, which was
annually producing close to its full 82,000-
ton capacity of zinc at its electrolytic refin-
ery in Clarksville, Tennessee, of the United
States.

Sté. Européene de Galvanisation, a joint
venture of Phenix SA, Sidmar, and Hoogo-
vens, was constructing a galvanizing plant
at Liége, alongside Phenix’s Ramet plant.
Construction began at the end of 1984, and
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the plant was due to be commissioned in
July 1985. This would be the company’s
second galvanizing works on the right bank
of the Meuse River. The cost of the plant,
which will have the capacity to galvanize
200,000 tons per year of 0.3- to 1.5-milli-
meter gauge coil up to 2 meters wide, was
set at $49 million. The plant is expected to
produce one- and two-sided galvanized coils.

Nonmetals.—Industrial minerals were
the only significant nonmetals mined in
Belgium. The production of industrial min-
erals in Belgium came almost wholly from
economically depressed Wallonia, except for
some coastal sand and gravel in Flanders.

Diamonds.—Belgium had no indigenous
diamond production, but the Belgian-based
traders continued to handle sizable quanti-
ties of diamond stocks, thus affecting prices
on the world market. According to the 1984
report of the Antwerp High Diamond Coun-
cil (HDC), diamond trade was up 19% to $5
billion. Exports to the United States in-
creased, imports from the U.S.S.R. doubled,
and purchases of rough diamonds from De
Beers Ltd. of the Republic of South Africa
declined significantly.

Total Belgian diamond exports rose by
18% to $2.8 billion, and the United States
remained the most important market, mak-
ing up 44% of the cut diamond trade. Ex-
ports to the United States grew 15% in real
terms and 25% in value. Belgian imports of
diamonds increased even more rapidly. The
U.S.S.R., with a growth of over 95% com-
pared with that of 1983, replaced India as
Antwerp’s most important supplier of dia-
monds, with a value of $284 million. Fur-
thermore, for the first time, the share of De
Beer’s Belgian diamond trade in 1984
dropped to below 50% of rough stones
compared with 68% in 1981. The most
important factor contributing to this was,
reportedly, the increased imports from
Zaire, which nearly doubled compared with
those of 1983. Antwerp was estimated to
have taken about two-thirds of Zaire’s total
official output.

The prices of cut diamonds continued
to decline on the Antwerp market. The
HDC'’s index for 1-carat stones, for example,
dropped by 12% on a December-to-Decem-
ber basis. The result has been declining
employment to a record low of 7,500 in the
local diamond-cutting industry and the offi-
cial bankruptcy of 4 companies with out-
standing debts estimated at over $40 mil-
lion.

Limestone and Marble.—Although a wide
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variety of limestone and marble types were
available, the most popular and widely
known variety was petit granit, which is
actually a dark blue crinoidal limestone.
Other popular marbles included the Belgian
red or rouge de flandres, which contains
fossils in large reeflike mud mounds. Anoth-
er rock type was the Belgian black lime-
stone, 472 cubic meters of which was mined
in 1982. )

Belgian dimension stone production de-
clined during the 1978-83 period. However,
this decline has not been limited to recent
years. Between the two World Wars, the
introduction of substitutes and increasing
wages promoted a market decline, as did
the increasing popularity of the imported
lighter colored marbles and limestones.

Petit granit was principally produced in
the three- Walloon Provinces of Namur,
Liége, and Hainaut. About 80% of the
annual production was concentrated in
Hainaut in the regions of Neufvilles, Soi-
gnies, and Ecaussines. Four of the largest
producers in the country were SA Carriéres
Gauthier & Wincgz, SA Carriéres du Hai-
naut, SA Carriéres du Clypot, and SA
Comarbel.

Gauthier operated quarries near Soignies
and produced 8,000 to 10,000 cubic meters
per year of rough blocks, cut slabs, and
finished products that were prepared and
fashioned at the company’s own works. The
main uses of the stone were cut stone, used
for building roads and pavements; building
stone, used for funeral monuments and
sculpture; and polished stone, used for inte-
rior tiling, staircases, windowsills, and fur-
niture. The production of dimension stone
by Gauthier generated large volumes of
waste stone, some of which was marketed as
rough stone and rubble. Much of the waste
stone was used in the construction of water-
ways such as parts of the new port installa-
tions at Zeebrugge.

Comarbel operated three quarries with a
combined capacity of 16,000 tons per year,
near the town of Phillipeville in southern
Belgium. The stone is Frasnian (Devonian)
in age and is known as rochefontaine or
rouge royal, depending on color. The compa-
ny, which was formed by the merger of
several other stone companies in 1979, ex-
ported almost 90% of the stone it produced.

Clypot extracted petit granit at its quarry
near Soignies, about 30 kilometers from
Brussels. Approximately 15,000 cubic me-
ters of stone was cut and polished. The
company produced about 25% of Belgian
petit granit.
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Hainaut operated one quarry near Soi-
gnies, which produced about 100,000 tons
per year of petit granit. The company pro-
duced 70% to 75% of Belgian petit granit,
although a future expansion of the compa-
ny’s quarry may increase its capacity. Other
marble-producing areas are known also in
Liége and Namur.’ ‘

Mineral Fuels.—Lacking sizable mineral
fuel resources, Belgium’s indigenous pro-
duction of energy, other than nuclear pow-
er, covered less than 13% of domestic ener-
gy requirements. Coal mining was small
and continued to decline, while imports of
crude oil increased. As with most nonfuel
raw materials, Belgium processed the im-
ported oil in its own refineries for domestic
use and export; this was an important
factor in the country’s trade economy. By
1984, imported oil accounted for nearly 60%
of domestic energy needs. :

As a result of the Government’s program
to curtail the use of oil, in 1984 less than
45% of total energy requirements were
covered by oil, while coal, natural gas, and
nuclear power provided a substantial por-
tion of the total. The petroleum industry in
Belgium was still the only energy sector
that was entirely privately owned.

The use of electricity rose in almost all
industrial sectors. Most of the rise, however,
was attributed to the metallurgical and
chemical industries. For the first time, the
generation of electricity by nuclear energy
increased by 15.5% and accounted for 51%
of total production. Thermal powerplants
generated 46.5% of electricity, of which
28% was from coal, 10% from gas, 9% from
oil, and the rest from hydropower.¢ Overall
primary energy requirements, however,
dropped for the fifth consecutive year, fall-
ing by about 5.2%. The decline in energy
demand resulted from decreases in the in-
dustrial and other sectors, as well as from
further contraction in oil refinery and coal
production. The 5.5% decline in industrial
energy use was caused by the decline in
output rather than by changes in efficiency.

Belgian energy research and development
activities continued to concentrate on the
development of nuclear energy and energy
conservation. In the coal industry, the un-
derground coal gasification project at Thu-
lin continued jointly with the Federal Re-
public of Germany.

Coal.—Coal production continued to be
stagnant because of the emphasis by the
Government on the production of electricity
by nuclear energy. The iron and steel indus-
try was also an important consumer of coal.
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Owing to the scarcity of easily accessible
indigenous coal deposits, however, and the
high cost and difficulty of extraction of coal
from deep mines, Belgian coal mining con-
tinued to be heavily subsidized, and over
48% of domestic consumption was import-
ed. Owing to coal depletion and mining
complexity, one mine reportedly had to be
closed. On September 30, 1984, the last
underground mine in the south, the Roton
Mine at Farciennes, was shut down.

The coal seam thickness in northern Bel-
gian fields ranges from 0.80 to 2 meters, and
the average working thickness is slightly
below 1.5 meters. The seam dip is between
5° and 20°, and the coal is of average hard-
ness. The working depth of the mines was
between 600 and 1,050 meters below ground
level. Because the folded and faulted coal-
beds are geologically complex, the coal was
mined in small panels, 500 meters in length,
even though the average face length was
relatively great, being on the average 240
meters. The surrounding strata, especially
the mine floor, were very soft. Because of
the overlying thickness, face supports were
often subjected to high pressure, resulting
in floor swelling and face collapse. Most coal
production came from longwall faces, all of
which were mechanized.

Table 4.—Belgium: Coal production, by
mine

(Thousand metric tons)

Location and mine 1982 1983  1984°
North (Ln-nburg) Kempische
Steenkool __ _ ________ 6,278 5908 6,147
South (Farciennes): Roton_ _ _ 262 188 150
Total _____________ 6,540 6,096 6,297
®Estimated.

In 1984, research continued on the under-
ground gasification of coal. The Institut
pour le Developpement de la Gazeification
Souterraine, located in Liége next to the
Institut National des Industries Extrac-
tives, headed the joint Belgian-West Ger-
man project to gasify deep coal reserves.
The coalbeds are from 500 to 1,500 meters
deep, and reserves at the Thulin site were
estimated at 15 to 20 billion tons of coal.
Reportedly, linked channeling by reverse
combustion was unsuccessful, presumably
owing to the high rock pressures at such
great depths. Directional drilling on in-
seam mining may be attempted as a way to
link injection and production wells, spaced
at least 150 meters apart for economic and
technical viability of the process.
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Natural Gas.—Belgium continued to pro-
duce very small quantities of domestic gas;
essentially all gas was imported. For the
second year, Algeria provided 20% of Bel-
gian gas requirements. The remainder came
from Belgium’s main supplier, the Nether-
lands, 61%, and from Norway, 19%. Alge-
ria’s gas was delivered by tanker to Mon-
toir, France, but a study was commissioned
by the Government to compare the econom-
ics of continued delivery to Montoir with
that of delivery through the regasification
plant at Zeebrugge in Belgium, whose con-
struction was to be completed in 1987.7 In
1984, negotiations were underway with the
Netherlands for increases in gas deliveries
under a long-term supply contract. The
contract with Algeria, which was signed in
1975, extends for 20 years, starting from the
date of first deliveries in 1982. The level of
deliveries was to be 88 billion cubic feet per
year through 1985, and 177 billion cubic feet
per year for the remainder of the 20 years,
at a price higher than the current cost of
Netherlands or Norwegian gas. Volumes for
1983 and 1984 were renegotiated to 53
billion cubic feet per year. The contract
allowed renegotiations on prices, and per-
haps volumes, for the period after 1985. In
1984, Norway delivered 25 billion cubic feet
of gas to Belgium, and the Netherlands
delivered 177 billion cubic feet. With 88
billion cubic feet of imports from Algeria,
the total amounted to 290 billion cubic feet.

Nuclear Power.—Nuclear power’s share
of electricity generation in Belgium rose to
46% in 1983 and 51% in 1984, the highest in
Western Europe. The last two of the six
nuclear plants under construction in 1984,
Doel 4 and Tihange 3, at 980 megawatts
each, were scheduled for completion by
1985.

Petroleum.—Although in 1984 the pri-
vately held Belgian oil refineries relied
totally on imports for supplies of crude oil,
the country remained an important refin-
ing center in Western Europe. Because of a
continuing drop in domestic and foreign
consumption, the refining industry suffered
significantly and its capacity was underutil-
ized. Reportedly, at least two of the six
major refineries discontinued operations
during 1984.

At the end of 1984, a U.S. firm, Coastal
Gas and Petroleum Inc., closed its small
refinery in Antwerp. The closure resulted
in the discharge of 210 local workers. Con-
tinuing losses, estimated at over $50 million
for the last 5 years, and reportedly the loss
of crude supplies from Venezuela were cited
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as reasons for the company’s problems. The
refinery, locally known as RBP, recently
celebrated its 50th anniversary and was
notorious for the bitter labor disputes that
had surrounded previous attempts to close
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it. In 1978-79, for example, the refinery was
occupied by workers for months, the largest
such action in Belgian labor history, which
occurred before Coastal purchased it from
Occidental Petroleum Corp.

LUXEMBOURG

The Grand Duchy of Luxembourg is a
small, prosperous county, which continued
to practice an open and free market econo-
my, with easy access to all of its neighbors.
The large industrial sector, dominated by
steel, was being diversified by new invest-
ments. The service sector, however, particu-

larly banking and tourism, was beginning

to employ a growmg portion of the skilled
work force.

Economic growth resumed slightly in
1984, after having declined steadily since
1980, largely because of a decrease in steel
production. The reversal came about be-
cause of a pickup in demand for steel, as the
European economy stabilized.

Table 5.—Luxembourg: Production of mineral commodities?
(Thousand metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1988P 1984¢
Cement, hydraulic_ _ __________________ 325 342 344 353 380
Gypsum and anhydrite,crude _ - ___ ____ tons_ _ 856 702 443 €400 450
Iron and steel:
Iron ore and concentrate _ _ ___ ___ ______ 560 429 - __ -
Metal:
Pig iron (including blast furnace
fell-roalloys) S 3,568 2,889 2,687 2,316 32,768
Crude _ _ _ ___ ______________ 4,619 3,790 3,510 3,294 33,987
Semimanufactures _ __ _________ 3,746 3,088 2,945 2,828 33,550
Phosphates: Thomas slag, gross weight __ _ ____ 688 595 572 586 600
Sand and gravel:
Foundrysand_ __ ______________ tons_ _ __ 3,500 3,100 — 3,000
Other sand exceptglasssand _ __________ 710 713 783 703 750
Gravel - _ __ __ ___________________ 216 191 203 129 150
Stone:
Construction:
Crushed _____ thousand cubic meters_ _ 675 713 888 1,135 1,000
Dimension:
Roughecut ____________ do____ 15 9 4 12 10
Facing_ _ _______ square meters_ _ 4,238 ] 974 598 600
Finished ________ cubic meters__ 282 564 584 623 600
Flagstone:
Polished ___ ___________ tons_ - 2,303 1,943 1,225 1,775 2,000
Rough_______________ - 297 275 225 299 250
Slate slal _ _ thousand pleces_ - 1,212 1,298 1,199 834 900
Industrial: . -
Dolomite - _ _ _ _ _ _______________ 385 295 331 330 350
Quartzite_ __ __ ________________ 21 6 24 €20 25
®Estimated. PPreliminary. "Revised.

1Table includes data available through May 31, 1985.

30

Tiahl,

2In addition to the commodities hsved refractory clays and manufactured phosphatic fertilizers other than Thomas

slag are produced, but data are not p and infor

er estimates of output levels.

Reported figure.
“Revised to zero.

Luxembourg traditionally has had a very
low level of unemployment, owing, in part,
to the continued employment of nonessen-
tial workers in the steel industry’s Anti-
Crisis Division, a public works unit financed
jointly by the industry and the Luxembourg
Government. Official statistics for 1983 re-
ported unemployment at 2,476 persons, or
2% of the total work force. Including the
600 persons still assigned to the Anti-Crisis
Division, real unemployment for 1983 was

about 3%. This represented little change
from the 1982 level. In spite of this low
level, by Common Market standards, the
country in 1984 was facing its most serious
unemployment crisis in over a decade.
Luxembourg’s economy continued to be
heavily oriented toward free trade. Over
80% of its GNP was related to foreign trade.
For example, imports provided almost 90%
of domestic consumer goods. Most trade,
40%, was with the Federal Republic of
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Germany, 35% with Belgium, and 15% with
France. Trade with the United States
amounted to less than 4% of total foreign
trade.

Luxembourg’s trade account has had a
persistent deficit since 1974, and during
1983, the country incurred its largest deficit
since the end of World War 1I, with a total
trade account deficit of $367 million. The
primary reason was the continued drop in
industrial exports, primarily steel, and the
continued increase in the importation of
expensive, high-quality consumer goods.

COMMODITY REVIEW

Metals.—Aluminum.—Luxembourg’s Na-
tional Aluminium SA’s (Luxalum) new foil
plant, at Dudelange in the south, came on-
stream in the summer of 1984. Luxalum is a
subsidiary of National Aluminum Inc. (NA)
of Pittsburgh, Pennsylvania, of the United
States. The $40 million, 15,000-ton-per-year
plant is to produce foil of a lighter gauge
and greater width than many of the exist-
ing mills. This is NA’s first European plan.

The annealing furnaces at the plant were
supplied by the United Kingdom’s Efco
Furnaces Ltd. under a turnkey contract.
Luxalum has two electrically heated bogie
hearth-type coil annealing furnaces and six
batch-type foil annealing furnaces, all of
which are equipped with automatic controls
and a traversing charging machine. Each of
the foil annealing furnaces is rated at 475
kilowatts and has a design capacity of 18
tons. The furnaces are loaded and unloaded
by a “pass-over” type traversing charging
machine. The two bogie hearth coil anneal-
ers were rated at 1,450 killowatts and have
a design capacity of 68 tons. Both the foil
and coil furnaces are of horizontal batch
type with a door at one end, designed for
gas-tight operation with inert gas atmos-
phere. Lifting equipment is mounted on the
roof of each furnace.® .

Steel.—Arbed, the only steel producer in
Luxembourg, did well financially in 1984,
following the second stage of its financial
reorganization. After a 4-year decline in
raw steel output, Arbed registered a 21%
increase, in spite of another cut in employ-
ment. The company’s labor force diminish-
ed by 10.3% to just over 14,000; the aim was
to stabilize employment at about 12,500 by
1987. Arbed ranked as Europe’s 3d largest
steel group and the 10th largest steel pro-
ducer in the world, and Luxembourg as the
28th largest country producer.

The Arbed Group, with plants in Belgium
and the Federal Republic of Germany, also
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increased its raw steel production by almost
18% in 1984, somewhat more than the
average 10% rise of most EEC producers.

Arbed in 1984 continued to restructure
and refinance its operations. The company
reportedly had already reduced rolled steel
capacity by almost 25% since 1980, more in
percentage terms than any other EEC coun-
try, while receiving less state aid for its size
than the EEC average. Annual capacity of
Arbed’s plants in Luxembourg was as fol-
lows:

Number of Metric to Annu_:l
. umber of etrictons  capacity
Location converters  per heat (metric
tons)
Differdange_ _ _ 1 160 2.45
Dudelange ___ 1 7 1.05
Esch-Belval_ _ _ 2 150 245
Esch-Schifflange 1 80 .96
______ 1 80 59
Total _ ___ . ____ 7.50

Arbed’s income of about $7.8 million in
1984 was its first net profit in 10 years. The
company, however, was still in heavy debt.
At the end of the year, short-, medium-, and
long-term debt totaled over $1 billion. The
steelmaker was the biggest employer in the
Grand Duchy and the largest single export-
er. But, since the start of the international
crisis in the steel industry, the number of
jobs that have disappeared at Arbed is the
equivalent of about 10% of the total Lux-
embourg labor force.

About 75% of Arbed’s sales in 1983 was in
the EEC and a valuable 5.9% was in North
America. Even though steel imports by the
United States doubled between 1980 and
1984, only 15% of that total was supplied by
Arbed. The company specialized in the pro-
duction of custom-made beams used in the
construction industry. Its office in New
York had orders, however, that it was not
able to fulfill, and these were taken up by ~
producers in Mexico and elsewhere.

The company in 1984 installed a roll-type
cold-bending and cambering machine on the
beam finishing lines at its Differdange
works. The hydraulic-powered machine op-
erates at working pressures of up to 175
bars and can bend T-shaped, U-shaped, and
square sections, as well as flats, tubes,
angles, and nails used in civil and general
engineering, to a wide range of specified
curvatures. The new equipment provides an
economical alternative to forged, welded,
and cast structures and can reduce produc-
tion time by up to 50%. Because it is located
close to and can accept beams and other
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sections directly from the work’s rolling
mills, handling and transport costs are
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reduced, and delivery times are only be-
tween 8 and 10 days.

Table 6.—Luxembourg: Arbed Group steel production

_ (Thousand metric tons)
ot wn focat " Rawsteel Rolled steel

~omiband focation 1983 1984 1983 1984
Arbed SA, Luxembou;g _________________________ 3,294 3,987 2,174 3,411
Arbed Saarstahl AG, Federal Republic of Germany __ ______ 2,397 2,462 1,950 ,134
Be Mineira SA,Belgium __ ______ _______________ 813 842 693 17
Stahlwerk AG Federal Republic of Germany _ _ __ __ ___ 418 343 382 315
Sldmar SA, Belglum ___________________________ 2,813 3,356 2,182 2,443
Total __ __ __ _ __ ____________l___ 19,736 10,990 7,981 9,020

1Data do not add to total shown b of independent roundi

‘Nonmetals.—The extraction of a small
quantity of domestic industrial miner-
als continued, without any appreciable
changes. All production was for domestic
consumption, which had to be supple-
mented with imports, primarily from the
Federal Republic of Germany and the
Netherlands.

Mineral Fuels.—Luxembourg is the
smallest of the EEC countries and is also
the most dependent on energy imports.
With the exception of the small portion of
electricity requirements supplied by local
hydropower, - all primary energy require-
ments were imported. Since 1973, however,
primary energy usage has dropped nearly
37%, and oil imports have declined. During
the same period, coal use decreased dramat-
ically, by 47%. This large reduction was
reportedly due to lowered demand from the
steel industry, the country’s biggest coal
user. The steel industry accounted for over
80% of total industry energy demand. How-
ever, while oil and coal use decreased, gas

and electricity demand rose, reflecting the
switch from oil to alternative fuels. Gas
requirements increased by about 19% be-
tween 1973 and 1984, and electricity con-
sumption increased by about 21%.

Gas was imported primarily from Bel-
gium and some from France. Luxembourg
had no oil refineries, and most oil products
were imported from Belgium. Coal was
imported from EEC countries and other
minor sources.

‘Phymcal scnentlst Division of International Minerals.
values have been converted from
fra.nes (BF) ‘to U.S. dollars at the 1984 average
exc ange rate of BF57.8=US$1.00. Luxembourg francs
(LuxF) were converted at the rate of LuxF64.0=US$1.00.
’Metallurgle Hoboken-Overpelt SA. Hoboken-Ant-
werpen, 198
4Chadwick, J. European Exploration. Int. Min. (London),
Oct. 1984, p. 45.
SIndustrial Minerals (London). Belgxum—Marble and
Little “Granite.” July 1984, pp.
®De Standard (Brussels). Flﬁ:y-one Percent of Belgian
Electricity From Nuclear Energy; Consumption Up 5
Percent in 1984. Jan. 2, 1985, p. 3.
7La Libre Belg'uiue (Brussels). A Terminal Risen From
the Sands. Nov.
SMetal Bulletin Monthly (London). Foil Annealing at
Luxembourg’s New Mill. Sept. 1984, pp. 40-41.



The Mineral Industry of
Bolivia

By Pablo Velasco!

The Bolivian mining industry continued
its sharp decline for the third year in a row
with production dropping 24% compared
with that of 1983. A combination of reasons
contributed to this decline: lack of a clearly
defined mining and economic policy, labor
unrest, no foreign exchange to purchase
spare parts or equipment, minimal export
incentives for private mining companies,
and continued management and labor prob-
lems at the Corporacién Minera de Bolivia
(COMIBOL), the Government mining corpo-
ration.

The Bolivian minerals economy contin-
ued to be highly dependent upon a single
mineral commodity, tin, which has been in
a production decline since 1977. Neverthe-
less, Bolivia retained its position as the
world’s fourth largest tin producer after
Malaysia, the U.S.S.R., and Indonesia. Bo-
livia also remained a major world exporter
of antimony and tungsten and an exporter
of lesser importance of bismuth, lead, silver,
and zinc. Mining provided about 4.5% of the
total national employment (73,000 jobs) and
6.5% of the gross domestic product (GDP).
Production and export of natural gas declin-
ed 2.7% and 0.8%, respectively, relative to
those of 1983.

Revenues from the sales of natural gas to
Argentina decreased 0.7% compared with
those of 1983 to $375.7 million.? Natural gas
contributed 47% of the nation’s total export
value, exceeding the mineral export reve-
nue for the second consecutive year. The
Bolivian economy continued its downward
trend with a real GDP estimated to have
declined by 3.7% from that of 1983 to $607
million at constant 1970 prices. Per capita
income fell for the fifth consecutive year to
5.8% under that of 1983.

In April, the Government made an at-
tempt to arrest the economic decline by

devaluing the peso by 75% to 2,000 per U.S.
dollar and reducing subsidies on consumer
products. These measures were not followed
by further essential adjustments until No-
vember when the peso was again devalued
by 78% to 9,000 pesos per U.S. dollar
together with substantial increases in ener-
gy, transport, and food prices. However, the
measuress were offset by a 655% increase in
the minimum wage, which produced an
average increase in wages of 300%. This not
only aggravated a serious fiscal deficit prob-
lem, but also substantially increased the
already soaring inflation rate, which ex-
ceeded several thousand percent per year.

Because of social unrest, reflected in an
ever increasing number of sectoral and
general strikes, the Government decided to
hold elections in July 1985, a year in ad-
vance of the scheduled end of the adminis-
tration’s term in office. Bolivia's external
debt, as of December 31, 1984, amounted to
$4.1 billion, equivalent to about 5 years of
export revenues. The total deficit of COMI-
BOL, the country’s largest mineral produc-
er and state-owned mining corporation, had
reached $460 million, or more than one-half
year’s export earnings.

Government Policies and Programs.—In
1981, the Bolivian Government approved a
new mining and metallurgy policy, but it
was never implemented. The Government
in 1983 prepared another policy, unapprov-
ed as yet by the Congress, which proposed
more state control, a state marketing mo-
nopoly of minerals, and coparticipation of
the workers in the management of the state
mining corporations, and a control obrero
(labor union representative in manage-
ment) in the private mining sector.

The two largest foreign investors in the
mineral fuels industry were the U.S. firms
Occidental Petroleum Corp. and Tesoro Bo-
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livia Petroleum Co. with investments of
$250 million and $120 million, respectively.
In July 1984, the Government passed a
decree lowering the prices that the national
oil company Yacimientos Petroliferos Fis-
cales Bolivianos (YPFB) would pay the two

PROD

According to preliminary production sta-
tistics released by the Ministry of Mining
and Metallurgy of Bolivia for the months of
January through October, expanded to
yearend, the output of mineral commodities
once again experienced a vertical drop dur-
ing the year, compared with that in previ-
ous years. COMIBOL continued as the coun-
try’s major mineral producer, and the state-
owned smelting corporation Empresa Na-
cional de Fundiciones (ENAF) was the most
important generator of foreign exchange
after the hydrocarbon sector. The private
mining sector composed of the medium-
scale mines, small-scale mines, and mining
cooperatives maintained, within a minor

Table 1:—Bolivia: Product
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U.S. firms for domestically sold fuels. Crude
oil prices were dropped from $29 to $11 per
barrel, and natural gas prices were reduced
considerably. This action worsened an al-
ready deteriorating investment climate.

UCTION

range, its traditional mineral production
and sales‘to ENAF and Banco Minero de
Bolivia (BAMIN).

The hydrocarbon sector continued to be
the most stable element in the Bolivian
economy. The long-term future of the Boliv-
ian economy will continue to depend on the
foreign exchange earnings from the two
traditional export sectors, mining and pe-
troleum. The future of the hydrocarbon
sector will depend heavily upon exports of
natural gas. The eventual building of a gas
pipeline to the Sdo Paulo area of Brazil is
the only new viable sales outlet; however,
the fate of this project rests with future
Brazilian policies and energy needs.

ion of mineral commodities*

(Metric tons unless otherwise specified)

See footnotes at end of table.

Commodity? 1980 1981 1982 1983° 1984
METALS?®
‘Antimony:
Mineoutput, metalcontent _ ___________ 15,465 15,301 13,978 9,951 9,400
etal _ _ _ _ _ _ _ _ _ ________________ X 5,116 1,820 2,001 ——
Arsenic, mine output, white arsenic equivalent®_ 81 127 261 107 130
Bismuth:
Mineoutput, metalcontent ____________ 11 11 5 6 3
Metal _________ ________________ 41 6 18 * ——
Cadmium, mine output, metal content® ___ ____ 173 165 134 143 130
Copper, mine output, metal content __ _______ 1,884 2,637 €2,270 1,982 1,800
?old, mi111e output, metal content® _troy ounces_ _ 52,075 66,372 40,146 49,217 42,000
ron ore:
Grossweight _ _ __ _ ___________ _____ 5,600 6,477 7,832 10,939 ——
Lealéletal content ____________________ 3,570 4,113 4,891 ,001 -
Mineout, ut, metalcontent ____________ 17,747 16,757 12,433 11,838 8,400
Metal includingalloys _______________ 500 232 236 300 205
Manganese ore:
Grossweight® ______________.______ 924 543 120 61 .
Metalcontent ____________________ 425 250 55 28 -
Silver, mine output, metal content
thousand troy ounces_ _ 6,099 6,394 5,472 6,025 4,920
Mine output, metal content ____________ 21,291 29,830 26,773 25,278 21,100
Metal,smelter ____________________ 18,191 20,005 19,032 14,164 16,400
Tungsten, mine output, metal content _ _ _ _ __ _ _ 2,732 2,779 2,534 2,449 2,100
Zinc, mine output, metal coritent _ _ _ _ __ _____ 50,260 47,029 45,667 47,132 ,500
NONMETALS
Barite .__________________________ 8,694 2,130 607 516 700
Caleite___________________________ 297 271 267 165 150
Cement, hydraulic_ ___ ________________ 296,223 374,862 324,923 327,300 327,000
Feldspar-related minerals: Sodalite __ ___ __ __ __ 2 1 — __
Gypsum,crude __ __________________"" 1,200 748 756 750 700
e o ____ 10,000 10,000 10,000 10,000 10,000
Sulfer ___________________________ 11,244 10,202 5,914 3,010 ,290
MINERAL FUELS AND RELATED MATERIALS
Gas, natural:
TOSS_ _ _ _ __ million cubic feet_ _ 168,818 175,478 188,198 178,059 173,211
Marketable _ _ ____ ___________ do____ 78,632 77,542 81,116 78,650 878,047
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Table 1.—Bolivia: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983P 1984
MINERAL FUELS AND RELATED MATERIALS
—Continued
Natural gas liquids:
Natural gagoline
thousand 42-gallon barrels_ _ 767 767 710 728 8601
Liquefied petroleumgas ___ ______ do_-__ 585 1,112 234 509 81,136
Petroleum:
Crude ____________________ do____ 8,704 8,091 8,918 8,100 57,621
3,684 3,330 3,562 2,917 ‘35007
713 704 531 569 593
1,021 725 699 647 8675
1,587 1,390 1,701 1,544 81,662
97 87 850 928 672
181 150 171 115 8130
584 1,112 615 475 8455
91,898 1,360 1,099 550 8562
12 9 il 66 812
Total _______________ do____ 9,717 8,867 9,305 7,811 7,768

4o P}\il TRaviced

®Est iminary. .
Table includes data available through June 1985.

2In addition to the commodities listed, a variety of crude construction materials

(clays, crushed and broken stone,

dimension stone, and sand and gravel) are produced, but available information is inadequate to make reliable estimates

of output levels.

3Unless otherwise specified, data represent actual production by Corporacién Minera de Bolivia (COMIBOL) and small-

and medium-scale mines.

4“Revised to zero. .

5Cadmi tained in zinc trates pr
Bolivia.)

SCOMIBOL output plus sales by placer mines. (Small-and

duced by COMIBOL. (Cadmium is not recovered in elemental form in

m

le mines t legally export gold.)

"Data represent exports and are regarded as being virtually equal to production.

SReported figure.
®Includes topped
further processing) of 481,000 42-gall

lon barrels.

crude (presumably further processed outside of refineries reported in this table or used without

%Refinery fuel not reported separately, if at all, in recorded data.

TRADE

Total exports and imports declined an
estimated 2.0% and 6.3%, respectively, com-
pared with those in 1983. An overvalued
exchange rate, weak international demand
for primary materials, and frequent labor
disruptions have resulted in declining ex-
ports in each of the past 4 years. Neverthe-
less, Bolivia has maintained a positive trade
balance of approximately $300 million,
largely because the decrease in foreign ex-
change earnings has been accompanied by
corresponding declines in imports during
the past 3 years.

Minerals and hydrocarbons continued to
lead Bolivian exports with minerals ac-
counting for 92% of the c.if. (cost, insur-
ance, and freight) value of the nation’s
foreign revenues (minerals, 45%, and hy-
drocarbons, 47%). Both mine production
and mineral exports fell sharply, yet the
Bolivian mining industry remained the
mainstay of the national economy. Bolivian
mineral exports (c.if. value) increased by
5.0% from $347.3 million in 1983 to $363.7.
The 1984 increase in mineral exports was

caused by utilizing accumulated stocks dur-
ing depressed world market prices and the
low cost of financing owing to periodic
devaluation of the Bolivian peso. For the
first 9 months of 1984, the largest declines
in exports were in lead, 71%; silver, 47%;
sulfur, 38%; copper, 25%; antimony, 14%;
tungsten, 8%; and zinc, 5%. Tin exports
increased 19.3% as world market prices
improved; however, there was a continued
fall in production and exports of some
minerals in spite of their price recovery on
the world market, as was the case with
antimony and zinc.

Tin, traditionally Bolivia’s main export,
totaled an estimated 20,000 tons valued at
$248 million, an increase of 25% and 19%
over 1983 figures in volume and value,
respectively.

COMIBOL'’s yearend deficit was $150
million, and the total deficit since 1980
amounted to $460 million. By decree, COMI-
BOL assumed complete control over the
marketing of tin produced by ENAF. The
decree also established a system where
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concentrates produced by private miners
and by COMIBOL would be sent to ENAF
for smelting.

Representatives of the Association of Tin
Producing Countries, comprised of Austra-
lia, Bolivia, Indonesia, Malaysia, Nigeria,
Thailand, and Zaire, met on October 4 for a
2-day conference in Santa Cruz, Bolivia.
Talks were aimed at intensifying investiga-
tion into new uses of tin to establish new
markets for the mineral and analyze world
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supply and demand as well as reserves.

The distribution of export values of min-
ing and metallurgical products in 1984 was
as follows: European Economic Community,
47%, and the United States, 34%. The re-
maining 19% was distributed among the
European Free Trade Association, Council
for Mutual Economic Assistance, Asia, An-
dean Pact, Latin American Integration As-
sociation, and others.

Table 2.—Bolivia: Exports of selected mineral commodities®
(Metric tons unless otherwise specified)

Commodity 1983 1984

Antimony:

Ore and concentrate _ _ - — e —— 8,728 10,027

Trioxides _ — _ —__ G CToTTTTTIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII %ggg 653

Regulus (impuremetal) __ _ _ - X

Alloys,all forms _ _ _ _ - 71 187
Arsenic:Ore and concentrate _ _ _ — _— —___—— 51 20
Barite and witherite _ _ _ - 516 984
Oof r: Metal including alloys, all forms 1,926 1,333
Gol Se Metal including alloys, unwrought and partly wrought _ __________ troy ounces_ _ 1,417 ,283
Lead: Metal including alloys, all forms __ _ _ -~ 9,342 2,361
Lime _ o= 165 -
M Metal including alloys, all forms _ ___ _ _ - __
Silver: Metal including alloys, unwrought and partly wrought _ _ _ thousand troy ounces_ _ 5,074 2,561
Sulfur, all forms e m oo 3,010 1,878

n: .

Ore and concentrate _ _ _ _ e 2,509 4,663

Metal including alloys, all forms _ __ _ 13,967 16,006
Tungsten: Concentrate(WOs) _ _ _ _ _ - 2,584 2,471
Zinc: Metal including alloys, all forms_ _ _ 41,352 36,868

1Table prepared by Harold D. Willis. Table includes partial provisional export data; infor
and on imports was not available at the time of publication.

destinations

tion on export

COMMODITY REVIEW

METALS

Antimony.—Bolivia maintained its posi-
tion as the world’s leading antimony pro-
ducer, although its output decreased 5.5%
below that of 1983. For the past 10 years,
Bolivia has led the world in antimony
output, followed by China and the Republic
of South Africa. Antimony peaked in 1980
at 15,465 tons and has declined since then to
about 9,400 tons because of depressed world
demand and lowered world prices. In 1984,
antimony prices improved, but Bolivian out-
put was down because of strikes at the
major producer, Empresa Minera Unificada
S.A. (EMUSA) and the closing of the Cara-
cota Mine for 2 years. Slightly over three-
fourths of the antimony output came from
private sector medium-size mines and the
balance from small private producers. Dur-
ing the past 5 years, Bolivia has been
producing increasing amounts of antimony
metal and oxides since they are more profit-
able than ores and concentrates. By 1983,

Bolivian metallic antimony exports to the
United States were 77% metals and oxides
and 649% antimony alloys, but 1984 exports
were 97% metals and oxides, and 73%
antimony alloys, mostly from the Palala
smelter since ENAF produced no antimony
metal in 1984.

Empresa Minera Hermanos Bernal S.A,,
owner of the Palala antimony smelter in
Tupiza, Potosi Department, completed part
of its smelter capacity expansion, which will
increase Bolivia’s exports of refined antimo-
ny oxide. The first phase of the expansion
consisted of the addition of four rotary
furnaces. Another four are to be added in
1985 plus a new cupel furnace to fume
antimony metal to oxide. This new equip-
ment would give the company the capability
to produce high-grade antimony products
with greater added value than its tradi-
tional crude oxide products.

The overall expansion would increase the
yearly output of oxides to 4,000 tons while
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metal production would remain unchanged
at 400 tons per year. Nearly all of the oxide
and metal would be exported to the United
States. But beginning in 1985, 1,000 tons of
dedusted antimony oxide will be exported to
West German consumers. In order to feed
the expanded Palala smelter, the company
has been developing its own Rosa de Oro
Mine in Tupiza, which is scheduled to begin
production in 1985 at the rate of 1,500 tons
per year of concentrate. In addition, the
company was also planning to buy 2300
tons of ore annually from BAMIN, another
4,000 tons per year from EMUSA, and 2,000
tons from other producers.

Higher antimony prices in 1984 caused
substantial reduction in stockpile levels. By
yearend, Consolidated Murchison Ltd.
stocks declined to 7,600 tons from 10,800
tons at yearend 1983..

Bismuth.—Bolivia has not produced me-
tallic bismuth since 1982, when world prices
dropped sharply. Since prices began to re-
vive at the end of 1984, COMIBOL was
planning to resume production. The 600-
ton-per-year Telamayu smelter is to be
reopened, and development work is under
way at the Tasna and Quechisla Mines.
COMIBOL plans indicate that future annu-
al output could reach 500 tons.

Gold.—Bolivia’s gold output was down
about 15% below the 1983 production level
of 49,217 troy ounces. Most of Bolivia’s gold
is produced in mining cooperatives, of
which there are 341 employing a total of
about 23,000 miners. Nearly 80% of the
cooperatives are mining gold; however, the
country’s major gold source was from 68
cooperatives working at Guanay, Huayti,
Mapiri, Teoponte, and Tipuani and a South
American Placers Inc. (SAPI) dredge work-
ing the Kaka River. Illegal trading of gold is
extensive in Bolivia.

In 1983, the Bolivian Government started
a program to develop the country’s gold
resources. This program was to explore the
river Itenez-Guaporé along the Bolivian-
Brazilian border. Several placer deposits
were selected for investigation. They were
Riverén, located next to the waterfall Es-
peranza on the Madre de Dios River, and
Periquitos on the Madera River.

Iron Ore.—Small-scale exploitation of the
Mutiln iron ore deposits began late in the
year to satisfy a contract to supply 60,000
tons of iron ore to Argentina. The Mutin
deposits are near the Rio Paraguay in
eastern Bolivia near the Brazilian and
Paraguayan borders and have been under
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consideration for development for many
years, but high phosphorus content and
poor location hindered their exploitation.
The $840,000 contract was awarded to
Empresa Siderargica Boliviana S.A. by the
Altos Hornos Zapla smelter, which has been
buying Bolivian iron ore for several years.

Iron and Steel.—In November, plans
were approved by the Bolivian Government
for a $200 million integrated iron and steel
project that would produce 100,000 tons of
crude steel annually from a direct reduc-
tion, minimill steel plant to be located in
Santa Cruz. The raw material source would
be the Mutan iron and manganese ore
deposits. Plans included using wood char-
coal for the plant, which would produce
70,000 tons of plate steel and 60,000 tons of
light steel and wire products for domestic
consumption.

Lead, Silver, and Zinc.—Production of all
three commodities was down substantially
compared with that of 1983. Lead in ore and
concentrate declined 29% to 8,400 tons,
silver was down 18%, and zinc was down
14%. Metallic lead output declined 32%
below that of 1983. COMIBOL was the
dominant lead, silver, and zinc producer
with its mines producing 75% of the lead,
80% of the silver, and 45% of the zinc
output. The major producers were the
Empresa Minera Quechisla, Empresa Min-
era Bolivar, and Empresa Minera San José.
Most of the rest of the nonferrous output
was by the medium-scale miners, with Cia
Quioma S.A. and San José de Berqué Ltda.
being the major producers.

COMIBOL was seeking new tenders for
the Bolivar silver-lead-zinc project, which
was a $56.9 million expansion project at the
Bolivar Mine near Oruro. The expansion
included a new 750-ton-per-day flotation
plant and the development of reserves in a
new mine area that contained 8 million tons
grading 0.91% tin, 15.2% zinc, 1.12% lead,
and 5.25 grams of silver per ton. The project
would produce 9,000 tons per year of lead-
silver concentrate (28.4% lead), 75,000 tons
of zinc-silver concentrate, and 41,000 tons of
tin preconcentrates grading 4%. COMIBOL
reportedly invited major mineral concerns
from Argentina, the Federal Republic of
Germany, Finland, and Japan as well as the
Czechoslovak and Soviet trade delegations
in La Paz to submit proposals. The closing
date for these tenders was January 9, 1985.
This Bolivar project is to eventually be
the primary source of feed for COMIBOL’s
Karachipampa metallurgical complex. This
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Sovietbuilt processing facility, originally
due on-stream in December 1982, was to
commence operations in early March 1985.
According to company officials, the latest
delays were due to financial problems, but
startup capital had been provided by the
Bolivian Central Bank. The complex will be
fed also by some of COMIBOL’s small- and
medium-scale mines, and output will in-
clude mainly lead-silver, but also quantities
of antimony, copper, tin, and zinc.

Tin.—The tin mining industry had anoth-
er extremely difficult year with weak prices
and increased mining costs that paralleled
the country’s devastating inflation. Boliv-
ia’s tin mines, which are all high-cost un-
derground mines, suffer a serious cost disad-
vantage when compared with low-cost sur-
face mining of alluvial deposits used in all
the other major tin producing countries.
Preliminary statistics extrapolating output
based on January-October production indi-
cated that tin ore and concentrate output
was down 17% compared with that of 1983
to about 21,000 tons, and metal output was
up 16% over that of 1983 to 16,400 tons.
COMIBOL produced almost two-thirds of
the total output; the medium mines, 22%;
and small mines, the balance.

Tin exports were estimated at 18,000 tons
valued at $247.9 million, which represented
68% of the total mineral exports.

The decline in tin output and productivity
has been caused by numerous factors. Sev-
eral of the most important reasons were
declining ore grades, lack of exploration
programs, obsolete equipment use, and con-
tinuing labor unrest. COMIBOL mines have
been running at a loss since 1980. Estimates
of losses for 1984 were $150 million. Since
1980, the mining work force has increased
by 5%. Profitable mines were subsidizing
the unprofitable ones. Worker participation
in management further increased problems.
To resolve these problems, a rehabilitation
plan was under study for 3 years, then
approved by the Government, but never
implemented because of lack of funding.

Since mid-1982, Bolivia has not been a
member of the International Tin Council
(ITC). However, Bolivia joined the Tin Pro-
ducers Association in late 1983 and hosted
its conference of mining ministers in early
October in Santa Cruz. A 10-point communi-
que was issued from the conference that
stressed continuing export controls by the
ITC and a request for lessened output by
Brazil and other producers. Preliminary
discussions with Brazilian officials indicat-
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ed that they intended to voluntarily reduce
their tin output in 1985. In the past few
years, Brazil's output of tin has increased
very rapidly; its output is mow a close
second to that of Bolivia.

In 1984, tin smelting and refining con-
tinued to be controlled by the state-owned
ENAF, although there were some small
private tin fuming operations and a private
antimony smelter and refinery in Tupiza.
ENAF operates two tin smelters both built

by the German firm KHD Humboldt Wedag

AG with a combined capacity of almost
31,000 tons per year. Total output for the
year was 16,400 tons. ENAF’s high-grade tin
smelter at Vinto, near Oruro, is rated at
20,830 tons annually and was designed to
process 42% tin concentrates. The low-
grade tin smelter for concentrates of 8% to
15% tin is rated at 10,024 tons annually and
is located at Vinto, near Oruro. The smelter
was completed in 1980, but for technical
reasons was unable to reach its rated capac-
ity until mid-1983. There is also the La
Palca tin volatilization plant at Potosi,
which treats 400 tons per day of 3% to 6%
tin material to produce 3,500 tons per year
of 50% tin powder that is further processed
at the Vinto smelter.

A similar tin volatilization plant is under
construction at Machacamarca, near Oruro.
This plant will have a capacity of 200 tons
per day, and its feed will come from nearby
mines. Both the La Palca and Machacamar-
ca tin processing plants were designed by
the Soviet firm Machinoexport. The Macha-
camarca plant will cost an estimated $90
million. Its product will be slightly higher
(58.8% tin powder) in grade than the La
Palca plant. There are also two smaller
private tin smelters, one in Oruro and the
other in La Paz. Neither had a substantial
output during the year.

Tungsten.—Tungsten output declined for
the third consecutive year to an estimated
2,100 tons, about 14% below that of 1983.
COMIBOL’s output dropped from 1,308 tons
in 1983 to slightly over 1,100 tons. In the
first 10 months of 1984, Bolivia exported
2,364 tons of WO, tungsten concentrate
valued at $18.1 million, which was 8% lower
in output and 9% in value below the same
period in 1983. COMIBOL's principal tung-
sten producers were the Kami, Tasna, and
Bolsa Negra Mines. In the medium mines
sector, there were seven significant mines
in production and one mine, Chicote
Grande, owned by the U.S. firm Anschutz
Mining Corp., under development.
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NONMETALS

Bolivia’s large salt lake, the Salar de
Uyuni, located about 250 miles south of La
Paz, contains enormous lithium, potassium,
and boron resources, which have been un-
der consideration for exploitation for a
number of years. In June 1984, the Govern-
ment formed a multiagency commission to
recommend future action to be taken on the
Salar de Uyuni. The commission was pre-
paring bid packages and specification terms
to call for an international tender for the
exploration, development, and exploitation
of the Salar de Uyuni. By yearend, the
Bolivian Congress was reviewing proposals
to create a new company named “Complejo
Industrial de los Recursos Evaporiticos del
Salar de Uyuni (CIRESU),” that will be the
state agency for the exploitation of the
brines and salt of the Salar de Uyuni
deposit. The law would allow the new agen-
cy to call for international bids and joint
ventures and to sign contracts on behalf of
the state to explore, exploit, industrialize,
and market these resources.

The lake covers 9,000 square kilometers.
Brine samples indicate that the average
chemical composition was sodium, 8.49%;
potassium, 0.86%; lithium, 380 parts per
million; magnesium, 6.81%; calcium, 0.56%;
* sulfate, 0.92%; chloride, 15.96%; and boron,
0.025%. Resources calculated on current
available data were lithium, 5 to 9 million
tons of lithium content; potassium, 110 to
200 million tons of K:0; and boron, 3.2 to 6.0
million tons of boron content. Lithium re-
sources of this magnitude would more than
double the world’s lithium supplies. The
Foote Mineral Co., Lithium Corp. of Ameri-
ca, and Amax Chemicals Inc. of the United
States and COMINCO Ltd. of Canada, joint-
ly with S. J. Groves Ltd. of the United
States, have expressed an interest in this
project and have maintained close contact
with CIRESU in this matter.

MINERAL FUELS

The country is self-sufficient in mineral
fuels. Hydrocarbon exports, primarily natu-
ral gas, contributed 47% of the total export
value for 1984, which was $801.3 million.

Natural Gas.—Output decreased 2.7% be-
low that of 1983, primarily owing to the
natural decline of some of the gasfields. The
Vuelta Grande Gasfield, operated by YPFB,
became the most important producer.
About 40.6% of total gas output was ex-
ported to Argentina, amounting to 78.1 bil-
lion cubic feet; domestic consumption of
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gas required 3.4% and the balance was
reinjected into the gasfields. Revenues from
sales of gas to Argentina were over $375
million, slightly below the 1983 value. Natu-
ral gas sales contract prices were reached
between Argentina and Bolivia for 1984 at
$4.28 per million British thermal units.
Meetings were also held in February be-
tween the Brazilian and Bolivian Presidents
to discuss possible sales of Bolivia’s natural
gas to Brazil. A Santa Cruz-Séo Paulo natu-
ral gas pipeline has been under consider-
ation for many years. In 1980, total costs for
this pipeline were estimated at $1.1 billion;
costs by 1986 would escalate to an estimated
$1.8 billion.

Petroleum.—Output of petroleum declin-
ed to 7.6 million barrels, about 5.9% below
that of 1983. Production comes from 20
oilfields, all owned by YPFB, of which 11
fields are declining in output. Sale prices for
refined petroleum products were raised
twice in 1984. Nevertheless, comparative
prices for fuels in Bolivia were below world
and regional standards with premium gaso-
line (92 octane) selling at $0.80 per gallon.
Press reports indicated modest (1,500 bar-
rels per day) black market sales from Boliv-
ia to neighboring countries.

Exploration and development drilling in-
creased slightly over that of 1983, which
had been the lowest level of activity since
the country opened exploration areas to
foreign contractors in 1973. No new fields
were found, although new productive activi-
ty was initiated as secondary recovery
methods were introduced in old producing
oilfields. Bolivia Andina Petroleum Corp., a
subsidiary of the Anschutz Mining of Den-
ver, Colorado, and the Shell Exploradora y
Productora de Bolivia B.V., a subsidiary of
the Shell International Exploration N.V. of
the Netherlands, continued its exploration
activity, which started in 1983. Of the previ-
ous 20 operational contracts signed with
YPFB, two additional companies remained
active in the country: Occidental Boliviana
Inc. and Tesoro. Both companies have be-
come important suppliers of condensate and
natural gas to domestic and export markets.
On September 28, the Government of Boliv-
ia issued a supreme resolution that called
for the renegotiation of the operating con-
tracts of these companies. It stated that
Bolivia’s economic and social conditions de-
manded more favorable contractual terms
and that the renegotiation be conducted by
representatives of YPFB and the Ministry
of Energy and Hydrocarbons. The supreme
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resolution also stipulates that any agree-
ment concluded with the above foreign oil
companies was subject to presidential ap-
proval. In view of the announced presiden-
tial elections for July 1985, the eventual
disposition of these renegotiations is un-
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certain.

1Physical scientist, Division of International Minerals.

2International Monetary Fund (IMF) and Central Bank
of Bolivia. The Bolivian peso ($b) was officially converted
to U.S. dollars at the rate of $b9,000=US$1.00 (yearend).



The Mineral Industry of
Botswana

By Thomas O. Glover!

Higher-than-expected mineral revenues
contributed to a budget surplus of $80
million? and to an overall economic growth
rate of 4%, down from 12% in 1983. The
mining sector as a whole was estimated to
have grown by 12% in 1984, to a value of
$149 million. The growth was attributed to
increased production and the strength of
the U.S. dollar. The growth in diamond
production came principally from the
Jwaneng and Letlhakane Mines. The grade
of diamonds at the Jwaneng Mine also
improved considerably. The Selebi-Phikwe
nickel-copper mines continued to operate
with efficiency but owing to the soft market
conditions continued to lose money.

Construction of Botswana'’s first national
power infrastructure was underway. The
Morupule power station is 10 kilometers
west of Palapye in the central district. Its
approximately 370-kilometer-long overhead
transmission lines and related substations
will connect the power station to the exist-
ing northern and southern stations when
completed. The Morupule plant, when com-
pleted, will initially consist of three 30-

megawatt generating units to be fueled by
coal supplied from the Morupule Mine lo-
cated 1 kilometer away.

Plans are still underway for Botswana to
take over from the Government of Zim-
babwe the National Railways of Zimbabwe,
the railway line running through its territo-
ry from the Plumtree border post to Ra-
mathlhabama on the South African frontier
by early 1987. The takeover involves the
construction of repair shops, re-laying of
trackage, and personnel training.

The feasibility study of the Trans-Kala-
hari railway was completed in 1984. Several
alternative western routes were considered
through Botswana as well as an eastern
route that would go over existing railway to
Richards Bay in the Republic of South
Africa. The cost of the Trans-Kalahari rail-
way was estimated at $1 billion by Travers
Morgan International (United Kingdom).
Considering the projected price of coal and
the soft market relationship of coal, the new
railway is not likely to be built during this
century.

PRODUCTION

Diamonds led the country’s growth as
production increased 20% over that of 1983.
The growth was attributed mainly to the
increased output of the new diamond mine
at Jwaneng. The Bamangwato Concessions
Ltd. (BCL) nickel-copper mines, at Selebi-

Phikwe, continued to produce efficiently,
but incurred a loss of $2.85 million owing to
low world commodity prices. Similarly, low
prices for coal caused the Government to
temporarily halt its plans late in 1984 for
the proposed Kgaswe coal project.
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Table 1.—Botswana: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commaodity 1980 1981 1982 - 1983° 1984°
Coal, not further described _ _ _ _ _ _ _ _____ 370,914 379,270 414,778 395,127 2392,851
Cobalt, Co content of nickel-copp 1t
product)® _ ____________________ 226 254 4254 4223 2 4259
Copper: .
Mine output, metal content®_________ 20,841 19,954 21,161 24,411 225,868
Cu content of nickel-copper (smelter prod-
wet) 15,553 17,819 418,375 420,261 2421471
Diamond:
Gem®_ __________ thousand carats_ _ 765 T744 1,165 4,829 5,810
Industrial® ______________ do____ 4,336 74,217 6,604 5,902 7,104
Total __ __ _ __________ do____ 5,101 74,961 7,769 10,731 212,914
Gem stones, semiprecious, rough not further
N ﬁrihed _____________ kilograms_ _ 20,000 - 1,100 NA 236,700
i
Mine output, metal content®. _ _______ 23,637 21,925 20,669 21,481 221,887
Nl content of nickel-copper (smelter prod- -
_______________________ 15,442 18,278 417,756 418,216 2418 604
Nlckel-copper matte, gross weight _______ 40,099 46,565 45,685 48,083 251,845
Sandand gravel ________ cubic meters_ _ 201,925 156,921 NA NA 2188,498
Stone, crushed, not further described
do____ 222,033 184,355 NA NA 436,604
Tale. . ______ 8 70 — - —_
®Estimated.  PPreliminary. NA Not available.

TRevised.
1Table includes data avmlable through May 9, 1985.
2Reported figure.

approximate recoverable mine output and have been used in world production tables appearing in volume 1 of

Minerals Yearbook.

‘Smelf.er product was all matte prior to 1982, a combination of matte and pellets in 1982 and 1983, and all pellets in

EAmaly(:u: content of ore milled.

TRADE

The economy of Botswana has leveled off,
and no major growth was expected for the
next few years. In 1984, Botswana main-
tained a positive balance of payments, hold-
ing considerable foreign currency reserves.
The Government encouraged private invest-
ment, both foreign and domestic. Invest-
ments were encouraged through the system
of tax breaks and grants called the financial
assistance policy. Customs duties were
imposed within the framework of the South-
ern African Customs Union, of which

Botswana is a member. All goods were
taxed at the point of entry, and no further
duties are imposed within the customs
union. Exports were the Government’s prin-
cipal source of income. Botswana’s two ma-
jor export commodities were diamond and
nickel-copper pellets. Botswana expoprted all
of the production from the Selebi-Phikwe
nickel-copper mines to the United States.
The value of the smelter product exported
was approximately $78 million.

COMMODITY REVIEW

METALS

Financial assistance amounting to $24
million was provided by the Botswana Gov-
ernment, Anglo American Corp. of South
Africa Ltd. (AAC), and AMAX Inc. to
Botswana Roan Selection Trust Ltd. (BRST)
managing company of the BCL nickel-
copper mines. The assistance was needed
because BRST had suffered another oper-
ating loss in 1983. The Government owned
15% of BCL, and BRST the remaining 85%.

BRST was controlled by AAC and AMAX.
BRST has accumulated operating deficits of
approximately $326 million since the oper-
ation began in 1973. The BCL Selebi-Phikwe
nickel-copper mines continued to be beset.
by poor copper and nickel market condi-
tions. AMAX took all the production of
pellets in 1984 for its Port Nickel, Loui-
siana, refinery.

Comparing 1984 and 1983 production,
copper content of the smelter product in-
creased 6% to 21,471 tons, nickel content
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increased 2% to 18,604 tons, and cobalt
increased 16% to 259 tons. As of December
31, 1982, reserves in the Selebi deposits
were estimated to be 23 million tons aver-
aging 0.77% nickel and 1.02% copper; at the
Phikwe deposit, reserves were estimated to
be 22 million tons, averaging 1.09% nickel
and 1.02% copper.

NONMETALS

Diamond.—Botswana produced approx-
imately 12.9 million carats of diamond in
1984, about 2.2 million carats above that of
1983. The increase was attributed to output
from the Jwaneng Mine that opened in
1982. Botswana first became a diamond
producer in 1971 with the opening of the
Orapa Mine. Its second producer was the
Letlhakane Mine starting in 1977. By the
end of 1984, Botswana had produced ap-
proximately 64.5 million carats of gem and
industrial diamond since mining com-
menced in 1971.

The new Jwaneng Mine, jointly owned by
DeBeers Consolidated Mines Ltd. and the
Botswana Government, produced 27% more
diamonds in 1984 than in 1983. Both the
number of tons of material treated and the
carats recovered per tons treated increased.
The Jwaneng Mine produced 149.02 carats
per 100 tons of processed material, com-
pared with 121.51 carats in 1983, recovering
about 7.5 million carats in 1984.

The Orapa Mine produced 4.7 million
carats, raising the number of carats per 100
tons of material processed from 56.4 in 1983
to 60.95 carats in 1984. The Letlhakane
Mine produced 757,054 carats in raising the
number of carats per 100 tons of material
processed from 23.49 in 1983 to 30.63 carats
in 1984. All three diamond mines produced
about 12.9 million carats, making Botswana
second in world production of total dia-
monds, first in gem diamonds, and second in
industrial diamonds. Botswana produced
22.3% of total diamonds, 24.2% of gem
diamonds, and 20.9% of industrial dia-
monds of world production.

Soda Ash.—Work on the Sua Pan soda
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ash mining project in the Makgadikgadi
salt pans commenced in June 1984 with the
startup of a pilot-scale processing plant. The
plant, a complete success, was owned and
operated by Soda Ash Botswana (Pty) Ltd.
affiliated with British Petroleum Ltd. Fur-
ther work was planned for 1985. Sua Pan is
110 miles northwest of Francistown in east-
ern Botswana.

MINERAL FUELS

Botswana has the second largest deposits
of coal in Africa, amounting to 17 billion
tons of identifiable coal resources. Coal
deposits in western Botswana are of very
poor quality; however, deposits in eastern
Botswana are of better quality. The coal
was all categorized as steam coal.

In 1984, Shell Coal Botswana Ltd. was
investigating the possibility of developing
an underground coal mine and a rail com-
plex linked either to Richards Bay in the
Republic of South Africa or Swakopmund in
Namibia. The project, if developed, would
be known as the Kgaswe Coal Scheme and
Rail Link. Walvis Bay near Swakopmund
on the Atlantic Ocean was ruled out be-
cause the harbor was too shallow and would
have to be dredged at great cost.

The underground coal mine would be
located west of the present Morupule coal
mine and would initially produce 5 million
tons per year and then increase production
to 10 million tons per year. A joint venture
company would be known as the Kgaswe
Coal Development Co. (Pty.) Ltd., in which
Botswana would have 15% equity share-
holding and Shell Coal would hold 85%
equity.

The only active coal mine in Botswana is
the Morupule surface mine near Palapye.
Owned by AAC, it produced 392,851 tons of
coal in 1984 valued at $4.3 million. All of
the coal produced at the Morupule Mine
was consumed within Botswana.

!Physical scientist, Division of International Minerals.
ere necessary, values have been converted from
Botswana pula (P) to US. dollars at the rate of
P1=US$0.7789.






The Mineral Industry of
Brazil

By H. Robert Ensminger!

Brazil was the world leader in the produc-
tion of beryllium and columbium. It was
third in the production of bauxite, iron ore,
manganese, sheet mica, and tantalum. In
addition, it was in the top 10 in chromium,
diatomite, feldspar, lime, lithium, magne-
sium compounds, rare earths, silicon, tin,
and tungsten. )

The extractive mineral industry expand-
ed its output by 27.3% over that of 1983.
The resultant increase in the value of min-
eral production contributed 4.65% to the
gross domestic product (GDP). The Depart-
amento Nacional da Producio Mineral
(DNPM) estimated the total value of miner-
al production at approximately $9.2 billion,?
up 21% over the figure for 1983.

The economy showed a marked improve-
ment after 5 years of recession. Exports
rose, imports fell, and the trade surplus
doubled over that of 1983. Industrial pro-
duction rose 5.9% over that of 1983 while
the GDP rose 4.5% after a 3.2% drop in
1983. The inflation rate for 1984 was 224%,
only slightly under the 230% registered in
1983. Brazil’s important state enterprises
presented a mixed picture by yearend. Pub-
licly owned holding companies such as
Petréleo Brasileiro S.A. PETROBRAS), Cia.
Vale do Rio Doce (CVRD), and Telefonico
Brasileiro S.A. (TELEBRAS) have been gen-
erally self-financing, receiving few subsidies
from the central Government. However,
state enterprises such as Siderargia Brasil-
eira S.A. (SIDERBRAS), Electrico Brasileiro
S.A. (ELECTROBRAS), and Nuclear Brasil-
eiro S.A. (NUCLEABRAS) have borrowed
heavily, and were deeply in debt; therefore,
they received large subsidies.

Foreign investment in the Brazilian min-

erals and related sectors was $2.4 billion as
of March 1984, with the metallurgical sec-
tor accounting for $1.3 billion. The United
States was the leading investor in the min-
erals sector, and as of March 31, 1984, had
accounted for $761 million (81.1%) of the
total investment in the sector. Japan was
second with $430 million.

Government Policies and Programs.—
DNPM announced that since 1975 invest-
ment in basic mineral research declined
385%. There was also a decline of 33% in
the number of research studies prepared
and a decrease of 83% in the number of
approved mining concessions granted dur-
ing that period. DNPM reported that by
yearend 1984, 40% of the country had been
mapped at a scale of 1:250,000, 12% at a
scale of 1:100,000, and 12% at a scale of
1:50,000.

Cia. de Pesquisa de Recursos Minerais
(CPRM), the state mineral resources re-
search company, invested approximately
$1.2 million in mineral research. Of the
total invested, approximately $600,000 was
invested in copper, lead, and zinc projects at
Palmeiropolis, Goias, and Serra da Samam-
baia, Sdo Paulo. CPRM also invested in the
following: eight diamond projects, $221,000;
seven tin ventures, $150,000; a titanium and
chromium project, $27,500; and a phosphate
and limestone venture, $13,300.

CPRM greatly expanded its overseas busi-
ness to approximately $21.6 million, almost
double the earnings for the period 1980-83.
The most prominent projects were a joint
venture with Libya, which resulted in a
uranium discovery in that country, and the
preparation of a study for the Latin Ameri-

~can Energy Organization. In addition,
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CPRM signed 98 contracts for drilling serv-
ices, mineral technology, geologic mapping,
geophysics, cartography, and consultants.
The Carajas Railroad and the prelimi-
nary stages of the iron ore and manganese
mining projects were completed by yearend.
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Their inauguration is scheduled to take
place early in 1985. The cost at this stage of
the projects’ development was $3.5 billion,
compared with $5.07 billion forecast in
1981.

PRODUCTION

The DNPM estimated the value of miner-
al production at approximately $9.2 billion,
which was an increase of $1.95 billion (21%)
over that of 1983. The top 10 mineral com-
modities accounted for 86.3% of the value of
the total production, with petroleum and
natural gas comprising $5.4 billion of the
total. The total production breakdown by
category of the top 10 mineral commodities
was as follows: fossil fuels, 70.6%; metallics,
25.3%; and nonmetallics, 4.1%. Iron ore
replaced gold as the most valuable mineral
in Brazil, excluding petroleum. Estimates

for 1984 revealed that the value of Brazilian
mineral production increased 221% in cur-
rent prices and 34% in constant prices (base
year 1977) over the 1983 level.

CVRD announced a new iron ore produc-
tion schedule for the Grande Carajas proj-
ect. The 25-million-ton-per-year production
level should be attained in July 1986, in-
stead of January 1987. By July 1987, CVRD
projected production to reach 35 million
tons, 6 months ahead of the original produc-
tion schedule.

Table 1.—Brazil: Production of mineral commodities*
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984°
METALS
Aluminum: .
Bauxite, dry basis, grossweight_ _ _ __ ________ 5,637,676 5,770,448 6,289,713 7,198,671 5,239,000
I?lllutl:lina __________________________ 516,967 96,639 606,177 786,648 800,000
etal:
Primary . _ __ __ o ___ 290,730 256,418 299,054 400,744 412,000
Secondary _ ___ __________ 50,100 36,040 46,280 €43,016 45,000
Antimony, mine output, metal content 46 269 _ _— .
Beryllium: Beryl concentrate, gross weight _ _ ____ _ _ 550 853 1,062 €1,250 31,252
Cadmium, metal, primary __ _ _ ___ ___________ 40 45 13 189 225
Chromium:
Crudeore — — _ 833,935 926,413 668,000 468,737 500,000
Concentrate _ __ _ ____________________ 187,396 152,859 158,500 110,978 120,000
Marketable product® _ _ _ ________________ 313,067 236,390 215,500 €276,000 280,000
Columl‘)‘ium-tantalum ores and concentrates, gross
weight: .
Columbite and tantalite _ _ __ _____________ 538 299 201 264 275
Djalmaite concentrate _ __ __ __ ___ ________ 18 13 4 e7 10
o Pyrochlore concentrate_ _ _ _ _ _ ____________ 30,700 29,886 19,593 16,828 24,839
pper:
Mine output, metal content _ _ _ __ __ ________ r402 11,777 24,482 40,000 58,500
Metal, secondary _ ___ _____ ____________ 63,000 45,000 57,000 39,920 39,000
Gold:® ®
Mineoutput _ ____ __________ troy ounces_ _ 131,500 150,000 260,421 NA NA
Garimpetros (progpectors) — _ _ ___ __ ___ do____ 1,168,500 1,050,000 1,186,361 NA NA
Total _ do____ 1,300,000 1,200,000 1,446,782 1,750,000 31,768,305
Iron and steel:
Ore and concentrate, (marketable product):*
Grossweight _ _________ thousand tons_ _ 114,732 99,500 93,900 89,200 90,000
M t;i'(’ll content_ _ _ _ __ ___________ do_ ___ 74,576 64,675 61,035 57,980 58,500
etal:
Pigiron®_ __ __ _ _____________ do____ 12,685 10,796 10,827 12,945 17,200
Ferroalloys, electric-furnace:
Chromiummetal _ _ _ _____________ - 6 6 7 3123
Ferroboron_ _ _ _ _ _______________ 27 __ __ . 311
Ferrocalcium silicon — _ _ ___ ________ 8,025 7,481 9,657 7,400 317,155
Ferrochromium _ _ _ _ _____ ________ 93,443 118,780 96,646 71,326 3125,125
Ferrochromium-silicon _ ___ ________ 8,086 8,655 2,598 5,526 37628
Ferrocolumbium _ _ ___ ___ ________ 17,530 14,632 11,506 9,665 316,522
Ferromanganese _ _ _ _ __ __ ________ 140,496 107,872 120,743 103,271 3106,459

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities: —Continued
(Metric tons unless otherwise specified)
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Commodity? 1980 1981 1982 1983P 1984°
METALS —Continued
Iron and steel —Continued
Metal —Continued
Ferroalloys, electric-furnace —Continued
Ferromolybdenum _ ___ ___________ 797 337 126 3487
Ferronickel _ ___ ____ ___________ 11,280 10,744 10,597 25,991 30,000
Ferrophosphorus __ ______________ 354 346 22 1211 3926
Ferrosilicon ___________________ 109,140 120,662 115,314 ,683 157,873
Ferrosilicon um_ ___________ 13,734 11,002 11,275 10,698 315,429
Ferrosilicon zirconium_ __ _ _________ 497 503 85 ‘244
Ferrotitanium _ ___ _ _____________ 698 498 430 166 3551
Ferrotungsten _ _ _ _______________ 217 95 74 228 3239
Ferrovanadium __ _ __ __________._ 807 296 238 102 3456
Inoculant__ . ____________ —— 1,428 1,393 ©1,400 1,500
Silicomanganese _ ___ ____________ 184,243 142,748 172,358 ‘167 333 175,000
Siliconmetal . _ . ___ ____________ 13,302 18,957 17,921 20, 326,783
Steel, d e 552,672 565,491 571,618 587,820 683,061
teel, crude, exclu castings .
usand tons__ 15,339 13,230 12,999 14,660 316,021
S fact; flat and flat _ _do_ . __ 13,307 11,346 11,642 12,486 318,385
Mine output, metalcontent _ __ ____________ 21,754 21,650 19,360 18,821 19,000
Primary — - —__________________ 44,519 34,567 21,943 20581 325982
Secondary _ __ _ __ o ____ 40,431 31,029 K 28,939 30,000
M ore and te, marketable, gross -
N':ke' htt 2,281,450 2,042,144  2,3340,979 2,091,631 1,900,000
i
Mine output, metal content _ _ _ ____________ 4,291 6,811 13,093 10,741 1
Ferronickel, "Nicontent_ . _______________ 504 2,340 4,813 10,741 12,720
metals: Monazite concentrate, gross weight 2,582 2,460 1,814 15,256 5‘000
%li:ler" ______________ thousand troy ounces_ _ 784 765 760 743 304
Mine output, metal content ___ ____________ 76,377 8,953 9,293 13,418 17,700
Metal, smelter, primary _____ ____________ 8,792 7,639 9,298 12,741 . 18,100
Titanium concentrates, gross weight:
Ilmenite . . _ _ 16,839 r191‘889 13,181 48,193 55,000
Rutile . ______________ . ___ 428 205 225 1,058 1,200
'l‘ungaten, mine output, metal content __ _________ 1,116 1,576 1,574 1,056 3998
Conoentrate and salableore . __ ____________ 392,148 400,631 596,971 662,126 675,000
Mine output, metal content _ _ 67,000 71,000 71,000 73,000 72,000
Metal, smelter:
i - 78,303 91,944 95,528 99,913 3106,927
Secondary — _ . _________ 7,666 19,000 14,400 11,045 12,000
Zir Zircon gross weight® _ _ ____ 3,410 6,000 4,966 13,790 13,000
NONMETALS
Asbestos:
Crudeore — — o _______ 2,602,501 1,992,766 2,092,087 2,090,472 2,000,000
Barl."iber _____________________________ 170,403 138,417 145,998 1 131,000
ite:
Crude _ . __ _ 108,015 178,895 98,931 69,341 75,000
Beneficiated _ - _ __ __ _____ ____________ 62,085 98,804 122,219 100,106 125,000
118,000 150,000
993 ,000
20,870 000
128,691 185,000
1,241,252 1,250,000
420,120 450,000
€490,000 X
21,784 22,000
X 1,100
100 220
450 330
Total® _ _ _ _ _ _____________ do____ 667 1,089 530 550 550
Diatomite:
Crude __ __ . 12,963 13,202 106,581 22,431 22,000
Beneficiated __ __ ___ _________________ 10,807 8,858 13,131 8,663 8,500
Marketable product® _ _ _ ____ ____________ 14,828 8,973 13,146 ©16,000 NA

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984
NONMETALS —Continued
Feldspar and related materials:
Feldspar, marketable product‘ _____________ 123,263 118,407 131,853 150,000 NA
Leucite, marketable product® _ __ ___________ 6,796 536 209 3,588 NA
Sodalite, crude, marketable product __________ 561,875 859,125 €400 €500,000 NA
Total __ ________________________ 691,934 978,068 182,462 T ®653,588 NA
Fluorspar:
Crude - ___________________________ 86,347 174,665 201,971 239,522 240,000
Concentrates, marketable product:
Acidgrade_ _ _____________________ 32,729 36,226 32,000 43,000 45,000
Metallurgical-grade _ _ __ _____________ 22,640 17,403 19,000 26,000 ,
G otal _______________________ 55,369 53,629 51,000 69,000 72,000
raphite: i
e _ o ___ 234,883 464,089 359,991 442,810 445,000
Marketable product:
Direct-shipping crude ore_ —— e - 6,000 16,318 6,131 NA NA
Concentrate _ __ _____ - 21,294 17,499 15,413 16,498 18,000
Total _____ - 27,294 33,817 21,544 NA NA
gypsum and anhydrite, crude 545,501 597,461 680,800 555,907 556,000
yanite:
Crude ___________ 18,296 2,155 1,076 735 700
Marketable products* 4,056 1,590 423 429 500
Lime, hydrated and quicklime® _ __ _ thousand tons__ 4,810 5,000 5,000 5,000 NA
Lithium mmeral concentrates:
Amblygonite ________________________ 182 277 66 113 120
51 2 T4 1 © 5
2,487 2,080 2,293 1,892 2,000
98 243 341 116 120
2,818 2,602 2,774 2,122 2,245
de _ __________________ 788,365 618,251 505,385 486,374 500,000
Beneficiated ______ __________________ 315,851 285,792 225,533 231,000 235,000
Mica,allgrades® _______________________ 4,817 787 878 3,595 3,500
Nitrogen: N content of ammonia _ _ _ ___________ 351, 1600 375,700 503,200 738,100 750, ,000
Pho(gfuhdate rock including apatite:
Mine product ___ _______ thousand tons__ 16,533 16,441 25,070 19,898 23,900
Of which, sold directly_ _ _ ________ do____ 50 53 7,395 NA NA
Concentrate:
Grossweight ___ _____________ do____ 2,562 2,658 2,767 3,208 3,855
POscontent _ __ _____________ do____- 1,489 1,083 887 1,069 1,345
Pigments, mineral: Other, crude _ . _ ___________ 6,465 4,153 5272 €6,000 6,000
Precious and semiprecious stones except diamond,
crude and worked:°
Agate _ ___________________ kilograms__ 1,738,890 1,424,381 1,038,287 966,095 NA
Amethyst -~ __________________ do____ 310,594 234,198 195,502 244,269 NA
Aquamarine _ _____ _____________ do____ 6,739 . 3,807 24,479 4,727 NA
Cat'seye _____________________ do____ . 30 NA 2 NA
itrine____ ___________________ do____ 62,971 52,094 29,760 30,572 NA
Emerald______________________ do____ 9,126 10,538 7,646 9,640 NA
Garnet_ __ _____ __ _____________ do____ 54 2 16 241 NA
Opal ________________________ do____ 2,169 103 46 48 NA
Ruby_ _______________________ value_ _ - . NA $17,868 NA
Sapphire __ ___________________ do____ __ - NA $9,814 NA
Topaz —___________________ kilograms_ _ 7,189 4,011 3,631 3,822 NA
Tourmaline_ ___________________ do____ 3,938 4,319 2,669 12,498 NA
uoise _ _ _ _ _________________ value_ _ NA NA — $1,051 NA
Other __ __ ______ __________ kilograms_ _ 292,677 249,660 188,674 620,796 NA
%:m crystal, all grades'® 5,753 5,154 7,421 9,681 10,000
Marine 3,042 2,766 2,888 3,259 3,300
k_____ 796 839 836 928 950
Silica (silex). 10,245 4,517 7,978 2,200 2,500
Sodium compounds:
Causticsoda __ ______________________ 691,000 759,000 760,000 728,000 750,000
Soda ash, manufactured (barilla) - _ _ _________ 176,000 188,000 199,000 210,000 190,000
Stone, sand and gravel:
Dimension stone:
Marble, roughcut ________ cubic meters_ _ 67,844 66,839 122,114 141,380 NA
__________________________ 7,679 19,464 4,411 98,009 NA
Crushed and broken stone:
_______________ cubic meters_ _ 483,617 438,391 329,564 153,733 NA

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities! —Continued
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983 1984¢

NONMETALS —Continued

Stone, sand and gravel —Continued
Crushed and broken stone —Continued

Calcareousshells_ ___ _______________ 1,244,464 1,212,252 1,328,960 1,214,171 NA
Dolomite_ ____________ thousand tons__ 1,354 1,961 1,954 1,714 NA
Gneiss —______________ cubic meters__ 434,001 218 1025 249 798 190,563 NA
Granite ________ thousand cubic meters__ 47,032 49,295 43,720 35,261 NA
Limestone _ _ _ _________ thousand tons__ 50,170 52,066 49,027 44,918 50,625
Quartz!* _____________ 133,068 144,707 67,527 83,590 NA
ite:
Crude - ____ o _______ 245,592 795,104 636,797 250,352 NA
Processed_ _ __ __ __ _____________ 39,282 122,700 102,826 93,246 NA
Sand_ . __________ th d cubic met 22,014 35,876 40,088 24,450 NA
Sulfur:
Frasch_ ___ __ ___________ thousand tons__ —— - . 1 1
ites_ _ o ___ do____ 25 44 54 55 55
Byproduct:
Metallurgy — ___ ___ __________ do____ __ 17 30 150 150
Petroleum _ _ __ ______________ do____ 131 102 100 110 110
__________________ do____ 156 163 184 316 316
Talc and related materials:
Talc, marketable product® _ _______________ 338,450 325,191 328,644 NA NA
Pyrophyllite, marketable roduct® _ _ _ - 74,606 178,464 76,624 NA NA
Other: Kga.lmatolwe, mar etable product_ _ __ ___ 131,034 49,147 63,068 NA NA
Vermiculite:
Crude _ . _______________________ 35,466 77,997 43,316 42,337 45,000
Marketableproduct* ____ _______________ 12,181 14,307 14,059 €15,000 15,000
MINERAL FUELS AND RELATED MATERIALS
Coal, bituminous, marketable* ____ thousand tons__ 8,300 5,300 6,200 6,270 37,153
Coke, metallurgical, alltypes _ __________ do____ 4,049 5, 700 NA NA NA
Gas, natural: . .
Gross_ _ ______________ million cubic feet__ 71,868 88,286 106,968 141,700 3173,119
Marketed _ _ ___________________ do_ €50,000 NA NA NA NA
Natural gas liquids _ _ _ thousand 42-gallon barrels__ 2,063 2,426 2,950 €3,700 4,000
Petroleum:
Crude __ __ ___________________ do____ 68,496 77,895 94,738 123,700 3169,031
Refinery products
Gasoline 68,301 71,100 74,539 64,300 69,999
Jet fuel 20,278 23,360 19,975 17,600 18,000
Kerosine _ _ _ 4,095 NA 4,024 4,500 5,000
Distillate fuel 121,846 216,502 122,105 113,900 126,784
Residual fuel oil 105,392 NA 89,397 80,300 90,000
Lubncant.s_ 4,233 3,755 4,801 4,800 5,500
__________ 69,692 NA NA NA NA
Refmery fuel and losses - 11,252 NA NA NA NA
Total __________________ 405,089 NA NA NA NA

®Estimated. PPreliminary. "Revised. NA Notavailable.
1Table includes data available through Sept. 7, 1984.

3In addition to the dities listed, b h, molybdenite, and uranium oxide are produced, but output is not
glo?;ted n:ndc}. available information is madequate to make reliable estimates of output levels.

po! 1gure.
4Direct sales and beneficiated.

’Ot’ﬁcmllé)(!}sre ported res are as follows, in troy ounces: major mines: 1980—131,432; 1981—140,691; 1982—148,408;
983—199, d 1984—not available. Small mines (garimpos): 1980—310,704; 1981—414 744; 1982—67 1,982; 1983—
1 526,775; and 1984—not available.
Includes sponge iron as follows, in thousand metric tons: 1980—275; 1981—226; 1982—226 (estimated); 1983—255
estimated); and 1984—246 (estimated).
ly revised officially reported output; of total productlon, the followmg quantities are identified as placer silver

(the balance being silver content of other ores and es), in th roy 1980—47; 1981-—144 1982—
123; 1983—247; and 1984—not available.

8Includes baddeleym-caldaslte

%Figures represent officially reported output plus official Brazilian estimates of output by nonreporting miners;
officially reported output was as follows, in thousand carats: 1980—158 1981—136 1982—not available; fQS3—not

available; and 1984—not available.
Exports.
! Apparently includes crude quartz used to produce quartz crystal (listed separately in this table) as well as additional
quantities of common quartz.
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TRADE

Brazil recorded a record high overall
trade surplus of approximately $13.1 billion,
which was double the surplus of 1983. Much
of the increased surplus was due to the
increase in domestic petroleum production,
which satisfied 60% of the domestic de-
mand. The metallic mineral exports totaled
$1.63 billion, which comprised approximate-
ly 6%. of the total export value. Of the
metallic mineral export total, iron ore com-
prised 65% based on 87.2 million tons ex-
ported.

Coal accounted for approximately 91% of
mineral sales by the United States to Brazil.
In 1983, the United States exported 92
commodities to Brazil, while the number

decreased to 43 in 1984. In 1983, the United
States supplied Brazil with 79% of its min-
ing equipment imports. In 1984, the U.S.
share decreased to 57%.

Brazil was the principal source to the
United States for columbium and industrial
quartz crystal. In addition, Brazil also sup-
plied the United States with beryllium,
silicon, and tantalum.

CPRM plans to expand markets in Latin
America, northern Africa, southern Africa,
and the Middle East in 1985. The company
-is forming joint ventures in Algeria, Colom-
bia, Iraq, Libya, Mexico, Morocco, Mozam-
bique, Nicaragua, Paraguay, Peru, Tanza-
nia, and Uruguay.

Table 2.—Brazil: Exports and reexports of selected mineral commodities!
(Metric tons unless otherwise specified)

1982

Destinations, 1983

1983

Commodit; .
Y United Other (principal)
METALS
Aluminum:
Ore and concentrate
thousand tons_ _ 2,991 3,989 853 Canada 1,554; Venezuela 1,121.
Oxides and hydroxides _________ 4939 7,102 - A tina 6,631; P: 371.
Metal including alloys:
Unwrought_ _____________ 3,676 116,325 14,506 Japan 88,026; Taiwan 9,511.
Semimanufactures - 8,451 38,324 17,846 ran 8, 335 Saudi Arabia 5,495.
Antimony: Oxides ______ - 4 56 __ West Germany
Beryllium: Ore and concentr: _ 1,063 943 943
Chromium:
Ore and concentrate _ _ _ __ ______ 240 __
Oxides and hydroxides _ kilograms._ _ 50 100 — All to Paraguay.
Metal including alloys, all forms _ __ 3 10 - Mainly to Argentma.
Cobalt: Metal including allo; all forms - 1 34 17 Netherlands 17.
Columbium and tantalum:
concentrate_ _ __ ____ _________ 167 129 76 Netherlands 48.
"x&i"‘
tte and speiss including cement
__________________ 700 246 —-  All to Belgium-Luxembourg.
Me mcludmg alloys:
Unwrought__ ____________ 9 21 18  Argentina 3.
Semimanufactures _ _ _______ 10,016 16,042 13,334 Canada 512 Colombia 403.
Gold: Metal including alloys, unwrought
and partly wrought _ _ _troy ounces__ - 6 6
Iron andsteel:
Iron ore and concentrate excluding
roasted pyrite _ _ thousand tons_ _ 80,927 74,200 1,568 Jaj 25,823; West Germany 12,680;
mania 3,910
Metal:
Pig iron, cast iron, related
. materials _____________ 679,265 1,803,332 185,066  China 395,724; Japan 266,481.
erroalloys: :
Ferrochromium __ ______ 51,770 38,048 9,900  Japan 27,200; Argentina 717.
Ferrocolumbium _ _ ______ 11,036 9,256 1,964 Netherlands 1 880 Japan 1,742
Ferro ese_ _ —_____ 26,435 49,511 37,000 Japan 5, 000 rkey 3,
Ferromolybdenum_ - __ __ _ 33 Aﬂm
Ferronickel . __ ________ 1,529 15494 2,662  West Germany 7,546; Sweden 3,688.
Ferrosilicomanganese _ _ _ _ 59,301 123,708 47,049  Japan 62,376; China 6, 6,850.
Ferrosilicon_ __________ 64,51 111,846 37, 205 Japan 68 268 China 1,690.
Ferrotungsten _ __ ___ ___ 222 - Japan 140 Netherlands 70; Argen-
tina 1
Silicon_ _____________ 11,827 14,486 5362  Japan$8, 207 West Germany 101.
Unspecified___________ M .184 1,538 5,459 Japan 450 Netherlands 447.
Steel, primary forms _ _ _ ____ _ 224 131 465,467 31,331 Nigeria 52,315; Taiwan 41,245;

See footnotes at end of table.

udi Arabia 40,000.
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Table 2.—Brazil: Exports and reexports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Destinations, 1983
Commodit; 1982 1983 i
Y United Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued
Semimanufactures:
Bars, rods angles, shapes,
sections _ _ __________ 627,422 1,430,204 170,397 Sauch Arabia 194,056; China 158,659.
Umversals, plates, sheets _ _ 1,301,758 2,955,593 907,173 500,608; Japan 367,52'7 China
Hoopandstrip __ _______ 14,128 22,001 2,143 Wfst Germany 11,919; Singapore
Ralls and accessories __ __ _ 1,884 240 —_ Paraguag' 141; Netherlands 82.
_______________ 18,755 35,166 15,012 eria 5,998; Panama 2,463.
Tubes pipes, fittings _ __ _ _ 172,383 229,479 170,091 Colombia 8,375; Venezuela 5,584.
Castmgs and forgings, rough 1,772 4,614 ,649 Belgium-Luxembourg 1,777;
Bahamas 500.
Lead:
Oxides _ __ ____.____ kilograms_ _ — 105 . All to Bolivia.
Li ll:lletal including alloys, all forms _ _ _ 6 31 1 Paraguay 24; Ecuador 3.
ithium:
Ore and concentrate . _ _ .. ______ 2,347 17 - All to Italy.
Oxldes and hydroxides _ kilograms_ _ 2,018 5 - All to Argentina.
Metal including alloys,
semxmanufactures ________ do____ - 152 - All to Paraguay.
Manganese:
Ore and concentrate, metallurgical-
grade _ __ _______________ 990,052 747,436 79,863 United Kingdom 116,400;
Czechoslovakia 108,175,
Oxides _ _ _________________ 3,045 1,884 - Arzg‘ie’]ntina 966; Colombia 400; Mexico
Metal including alloys, all forms
kilograms_ _ 498 10 - Al to Iraq.
Molybdenum: Metal including allo s, all
forms _______________ o___ _ 46 152 - Turkey 81; Chile 71.
Nickel: Metal including alloys:
Unwrought _____________.__ 52 45 @ Argentina 32; United Kingdom 18.
Semimanufactures_ _ _ _ ________ 42 36 4 Argentina 29; Colombia 2.
Platinum-group metals: Metals including .
alloys, unwrought and partly wrought,
latinum _________ troy ounces_ _ 38,774 6 —__ All to Argentina.
Silver: Metal including alloys, unwrought
and partly wrought _ __ __ _ _ do_ ___ 29,579 51,763 3,344 West Germany 48,323.
Tin: Metal including alloys:
Unwrought _ _ ______________ 4,346 8,820 5,887 Italy 1,310; Hungary 619.
Semimanufactures_ _ _ _________ 63 1 @ Mamly to Uruguay
Titanium
Oxides _ _ . ________ kilograms_ _ 4,500 350 - Paraguay 300; Uruguay 50.
Metal including alloys, semi-
manufactures ________ o_ ___ 160 . .
Tungsten:
Ore and concentrate _ _ __ __ _____ 1,860 1,482 237 West Germany 765; Netherlands 250.
7 Metal including alloys, all forms _ _ _ 1 1 - Mainly to Mexico.
inc:
Oxides _ __________________ 3 27 . Mainly to Chile.
Metal including alloys:
Unwrought_ _ ____________ 2,500 20 -—  All to Bolivia.
oth Semimanufactures _ _ _ __ __ __ 18 25 - Paraguay 24.
er:
Ashesandresidues_ _ _ _________ 436 1,979 183 Japan 933 United Kingdom 322; Nor-
Base metals including alloys, all forms rg 15 9 Netherlands 6.
NONMETALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice,
etc ____________ ilograms_ _ 1,334 2,038 100 Bolivia 1,509; Paraguay 400.
Artificial:
Corundum _ _____________ 10,343 18,576 4,498 Argentina 4,609; Japan 3,458.
Silicon carbide_ _ _ _ ________ 691 5,575 951 Japan 3,799; Smgapore 158.
Gnndmg and polishing wheels and
__________________ 1,402 811 359  Chile 101; Hon% Kong 86
Asbestos crude ________________ 7,022 11,750 . Arzggntma 4,205; Mexico 2,836; India
Barite and witherite_ _ __ _________ 19,730 6,300 —-  Allto Venezuela.
Cement_____________________ 10,524 19,553 - Paraguay 15,824; Bolivia 1,839.
halk  __ __ _________________ - 10 __  Allto Venezuela.
Clays:
gsentomte _________________ 180 1,890 . Oman 1,875; Paraguay 15.
Kaolin _ __________________ 175,121 . -—  Bel um-Luxembourg 94,011; Japan
,817; Italy 31,006.
Unspecified . _ ______________ 901 578 - Uruguay 350; Argentma 190.

See footnotes at end of table.
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Table 2.—Brazil: Exports and reexports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity

1982

1983

Destinations, 1983

United

States Other (principal)
NONMETALS —Continued
Diamond:
Gem, not set or strung_ _ _ _ carats_ _ 18,160 23,305 1,490  West Germany 21,530.
Industrial stones _ _ __ _ ___ do____ 200 __
Dust and powder __ _ _ ____ do____ 200 —
Feldspar - _ _ 5 4,000 __ All to Italy.
Fertilizer materials: Manufactured:
Ammonia ___ ______________ 136 125,191 __  Mozambique 27,000; Italy 23,000;
France 18,
Nitrogenous__ _ _ _____________ 2,010 142,414 31,864 China 50, 000 Talwan 25,000.
Phosphatic 6,766 ,624 __ Arlglentma 4, 220 Paraguay 2,104;
ay 1
Potassic — _ . _______ 195 953 - Argentma 52315 Uruguay 397;
Unspecified and mixed _ - 23,827 115,214 11,400 Italy 57, 503' Argentina 26,394.
Graphite,natural _____ _ 5,396 5578 3,437 Jagan 735 Republlc of South Africa
112 54 - Paraguay 50; Mozambique 3.
5,624 3,665 Z_  Paraguay 3,621; Bolivia 44.
- —_ 4 _ entina 2; Urugua;
. 95,808 73,735 6,000 Po and 45, 691 Argentma 12 023.
—_ - 67 . Atgentma 49; Paraguay
Meerschaum, amber,jet _____ _____ 457 _
Mica: Crude mcludmg sphttmgs and
waste _ _ o ___ 1,078 3,407 408  United Kingdom 1,402; West Ger-
many 7
Pigments, mineral:
Natural,crude ______________ __ 12 — All to Bolivia. -
Iron oxides and hydroxides, processed 404 352 102  Paraguay 79; Chile 56.
Precious and semiprecious stones other
than diamond:
Natural _____ value, thousands_ _ $38,420 $23,905 $8,879 {mn $5,156; West Germany $4,060.
Synthetic — __ _________ do____ $3 $23 _—
Salt and brine_ . _ _ _____________ 186,180 243,224 144,800 Uruguay 73 499; Paraguay 15,454.
ium compounds, n.e.s.:
Carbonate, manufactured . _ __ __ __ r22 7 __ ‘Bolivia 4; Paraguay 2.
Sulfate, manufactured _________ 42 2 __  AlltoParaguay.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked _ _ ___ 75,917 101,556 133 Italy 72,876; Japan 15,484.
Worked __ ______________ ,0 7,671 4,482 Japan 1,663; Paraguay 531.
Dolomite, Chleﬂ{n refractory—g'rade _— 250 646 _— entma 610 Uruguay 36.
Gravel and crushedrock _ _______ 13,525 2,634 - ivia 2,55T; Argentma 55.
stone other than d ion ___ 1,060 1,026 - A]l to Paraguay.
Quartz and quartzite_ _ __ _______ 7,579 10,226 109 WESt Gergloany 5,903; Belgium-
uxem| ,069.
Sand other than metal-bearing _ _ _ _ 4,275 5,675 - Argentina 2,227; Colombia 1,931;
Bolivia 763.
Sulfur:
Elemental, all forms_ __________ 20 34 __  Mainly to Urugu:
Sulfuricacid_ — —— _——_________ 161 292 __  Argentina 200 Bo ivia 81.
Talc, steatite, soapstone, pyrophyllite __ 99 1,295 75 Venezuela 951 Paraguay 91.
X:}x;mlc __________________ 1,502 999 981 Australia 18.
er:
Crude_ __ __ _ ______________ 153 199 _—  Liberia 89; Argentina 68; Bolivia 35.
Slag and dross, not metal-bearing _ _ _ 101 200 __ All to Argentina.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ _ __ ___ 600 __
Carbon: Carbonblack _ _ __________ 617 469 _-  Costa Rica 212; Angola 90; Chile 84.
Coal: Anthracite — _ _ ____________ 560 17 __  Argentina 625; Paraguay 92.
Coke andsemicoke _ _ _ __ _________ - 28 __  AlltoParaguay.
Petroleum:
Crude_ thousand 42-gallon barrels_ _ 7,955 370 370
Refinery products:
Liquefied petroleum gas
do____ 356 493 - Par&guay 224; Suriname 124; Japan
Gasoline _ _________ do____ 9,612 18,956 14,979  Zaire 787; Mozambique 581.
Mineral jelly and wax _ _do__ __ 199 284 103 Mexico 69 Colombia 24.
Kerosine and jet fuel _ _ _do____ 4,786 4,296 317 Zaire 1, 356 Italy 803.
Distillate fueloil _____ do____ 7,635 5,022 __  Zaire 2,07 0 Mozamb:que 1,085.
Lubricants _ _ _ ______ do____ 682 1,068 56  Mexico 599; Zaire 138.
Nonlubricatingoils _ _ _ _do____ 79 69 __  Mexico 35; Taiwan 24; Japan 9.
Residual fueloil - _____ do____ 9,573 20,109 19,103  United Kingdom 579.
TRevised.

1Table prepared by W. L. Zajac.
2Less than 1/2 unit.
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Table 3.—Brazil: Imports of selected mineral commodities:
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983 i
¥ ISJ::::: Other (principal)
METALS
Aluminum:
Ore and concentrate _ _ __ _______ 8,598 5020 2,500  Guyana 2,500.
Oxides and hydroxides _________ 86,995 202,824 55,280 Netherlands 66,292; Jamaica 44,611.
Metal including alloys:
Serap _________________ 3,750 4,128 187 Italy 3,941.
Unwrought_ _____________ 10,766 2,958 48 Argentma 935; Norway 698; Italy 432.
Semimanufactures _ __ ___ ___ 2,783 1,330 580 West Germany 249; Japan 192.
Beryllium: Metal including alloys, all
forms _______ value, thousands_ _ $3 $1 - All from West Germany.
Chromium:
Ore and concentrate _ _ _ _ _ _ _ e 4,381 5,897 4,210 Republic of South Africa 1,683.
Oxides and hydroxides _ ________ 40 50 [6) United Kingdom 18; Poland 16.
Cobalt: Oxides and hydroxides . _ __ _ _ _ 21 21 13 West Germany 4.
Columbium and tantalum: Metal
including alloys, all forms,
tantalum ____ _ value, thousands_ _ $100 $83 $74 West Germany $6.
Copper:
&e-e and concentrate _ _ __ _______ 10,544 89,159 _— All from Chile.
Metal including alloys:
Scrap - __________ o 1,437 441 - Mainly from Chile.
Unwrought. _____________ 204,748 56,442 47 Clgl§357 ,649; Peru 7,971; Bahamas
Semimanufactures _ _ _______ 1,803 1,957 1,023 ngté Germany 246; United Kingdom
Iron and steel:
Iron ore and concentrate excluding
roasted pyrite _ _ __ 12 14 8 Switzerland 5.
Metal:
Serap _ _ . _________ 7,186 —
Pig iron, cast i 1ron, related
materials 758,885 4,840 2,182 West Germany 972; Canada 833.
Ferroalloys_ _ _ _ _ 1,228 520 31 Belgium-Luxembourg 188; Republic
of South Africa 181.
Steel, primary forms _ _ _ ___ __ 214,019 6,813 3 West Germany 6,284; France 268;
Japan 216.
Semimanufactures:
Bars, rods, angles, shapes,
sections_ _ ___ __ _____ 26,049 15,175 590 United Igingdom 7,929; West Ger-
many 3,437.
Universals, plates, sheets _ _ 122,451 30,775 681 France 11,772; Japan 8,421.
Hoopandstrip _________ 4,339 4,430 1,114 Wgst Ge’;'many 2,228; United King-
om 3
Rails and accessories __ _ _ _ 27,488 19,688 816 Jag?)xlnow ,493; Belgium-Luxembourg
Wire _______________ 1,679 1,509 87 Italy 952; Japan 277.
Tubes, pipes, fittings _ _ _ _ _ 24,172 5,487 117 France 1,476; West Germany 1,420.
Lead: Castings and forgings, rough 225 79 2 West Germany 64; Italy 10
Ore and concentrate _ _ _ ________ _ 6,591 1,295 Ireland 3,007; Peru 2,288.
Oxides - ________________ 335 488 5 Mexico 283; Peru 200.
Metal mcludmg alloys:
_________________ . 2,849 2,849
Unw-rought_ _____________ 669 649 —-  Allfrom Mexico.
M. etal including alloys:
Serap______________"_____ 582 183 -~ Netherlands 71; Republic of South
Africa T1.
Unwrought _ _ _ _____________ 5,583 6,191 4,005 Norway 2, 186
Manganese:
Ore and concentrate, metallurgical-
grade_ _ _________________ 11,324 19,206 7,800  Gabon 6,000; Mexico 3,913.
Oxides _ __________________ 13 54 52 Belgmm-Luxembourg 1.
Mercury _ __ __ ___ 76-pound flasks_ _ 3,655 2,669 116 Mexico 2,494; China 58.
Molybdenum: Metal including alloys, all
forms ____________________ 42 41 14 Netherlands 12; West Germany 9.
Nickel:
Matte and speiss
value, thousands_ _ $145 $28 $18 West Germany $10.
Met%lc including alloys: 5
Unwrought_ _____________ 1,735 174 104  Norway 44; Canada 13.
Semimanufactures _ _ __ _____ 556 177 43  West Germany 81; France 20.
Platinum-group metals: Metals including
alloys, unwrought and partly wrought
value, thousands_ _ $2,014 $2,566 $184 West Germany $1,880; Japan $267.
Silver: Metal including alloys, unwrought
and partly wrought _ _ _ __ __ do-___ $23,013 $38,433 $903 Peru $29,660; Mexico $7,505.
Tin: Metal including alloys, semi-
manufactures _—_____________ 15 9 (3)  Netherlands 5; West Germany 4.
Titanium: Oxides_ _ _ ____________ 1,843 1,475 45 West Germany 597; France 471.

See footnotes at end of table.
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Table 3.—Brazil: Imports of selected mineral commodities* —Continued
(Metric tons unless otherwise specified)
Sources, 1983
Commodit; 1982 1983 i
mmodity g{:ﬁ Other (principal)
METALS —Continued
’I‘mg:eben:
d concentrate . _ _ _ _______ 1,303 1,465 41  Chile 1,423.
Metal including alloys, all forms __ _ 36 80 12 Netherlands 40; West Germany 15.
Ore and concentrate _ _ _ _ ___ __ __ 55,672 58,695 8,173 Peru 45,068; Canada 2,754.
Oxides - _________________ 494 288 8 Netherlands 174; West Germany 77.
Blue wder_ _ _ __ ___________ 17 15  West Germany 2.
Metal including alloys:
Unwrought_ _ _ ___________ 7,403 3,599 1 Mexico 3,180; Zaire 189.
Oth Semimanufactures _ ________ 91 14 - Belgium-Luxembourg 12.
er:
Ores and concentrates_ _ _ _ _ _____ 768,579 30,009 2,085 Australia 22,399; Thailand 486.
Ashesandresidues_ _ _ ____ _____ 1,236 3,692 3,692
Base metals including alloys, all forms 2,130 2,742 454 Republic of South Africa 879;
est Germany 301.
NONMETALS
Abrasives, n.e.s.:
Nstural Corundum, emery, pumice,
____________________ 198 707 142 Italy 503; West Germany 41.
Artlﬁclal Corundum __________ 248 151 11 France 56; Japan 44.
Dust and powder of precmus and seml- -
p stones i
value, thousands_ _ $2,744 $3,883  $3,000 Ireland $621; West Germany $219.
Grinding and polishing wheels and
stones _ _ _ _ _ __ ___________ 198 114 49 Wgst Germany 44; United Kingdom
Asbestos,crude _ ____ ___________ 13,193 7,172 67  Canada 6,015; Italy 1,186.
Barite and mtherlte _____________ 60 44 - West Germany 30; Switzerland 14.
Boron materi
Crude natural borates_ _ _ _______ 7,332 5,964 __ Peru 3,554; Argentina 2,410.
Oxidesandacids _ ____________ 4,082 2,993 360 Argentina 2,281; France 155.
Cement_____ ____ ____________ 21,274 2,399 1,237 France 680; Argentina 300.
94 49 __ All from France.
Clays, crude 11,914 12,934 7,585 Argentina 4,794; France 406.
Cryolme and chiolite 31 21 . Denmark 20; West Germany 1.
Gem, not set or strung
value, thousands_ _ $1,598 $691 __ Is;sael $368; Belgium-Luxembourg
Industrial stones _ _ __ ____ do____ $808 $509 $433  West German; “?' $40; Ireland $36
Diatomite and other infusorial earth _ _ _ 1,829 2,217 1,132 Mexico 765; West Germany 263
Feldspar, fluorspar, related materials _ _ — 5 __ All from West Germany.
Fertilizer materials: Manufactured:
Ammonia _________________ 57,007 16,000 @ Mainly from U.S.S.R.
Nitrogenous_ . ______________ 881,420 429,342 272,131 Ni!;Z}\S;llands 85,725; West Germany
Phosphatic ________________ 106,931 1,325 __ Uruguay 1,250; Netherlands 75.
Potassic _ _________________ 1,493,776 1,216,753 14,822 Ea;é 9Gzegrénany 685 710; Canada
Unspecified and mixed _________ 156,893 86,500 43 Chile 86,447.
Graphite, natural ______________ 42 2 > West Germany 1.
Gypsum andplaster _ ___ _________ 801 1 1
______________________ 40 71 __ All from Belgium-Luxembourg.
xggnesne ___________________ 1,447 697 502 West Germany 184.
ica:
Crude including splittings and waste _ 76 109 __  Allfrom Canada.
Worked including agglomerated split-
tings __ _________________ 61 43 12 France 12; Belgium-Luxembourg 9.
Nitrates, crude _ _ _ _ _ _ 15,580 9,667 — All from Chile.
Phosphates crude 234,643 5 5
Pigments, mineral: Iron oxides and -
hydroxides, processed - _ _ __ ______ 1,531 1,328 154 West Germany 1,130; Spain 42.
Precious and semiprecious stones other
than diamond:
Natural _____ value, thousands_ _ $309 $37 $28 Israel $5; Switzerland $4.
Synthetic ____________ do_ ___ $32 $19 — Switzerland $16.
Pyrite, unroasted_ _ _ - 90 31 31
Sodium compounds, n.e.s.:
Carbonate, manufactured_ _ _ _ _ _ _ _ 117,655 70,224 52,596 Fr;tagez 11,879; Belgium-Luxembourg
Sulfate, manufactured _________ 106,576 NA T
Stone, sand and gravel:
Dimension stone:
Crude and partly worked _ __ __ 7 —
Worked _ __ _ ____________ 6 6 _— All from Portugal.

See footnotes at end of table.
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Table 3.—Brazil: Imports of selected mineral commodities: —Continued
(Metric tons unless otherwise specified)

Sources, 1983 A
Commodit; 1982 1983 §
mmoctty United Other (principal
NONMETALS —Continued
Stone, sand and gravel —Continued
Dolomite, chiefly refractory-grade __ 2,280 1,419 . Italy 1,418.
Gravel an cru.si'n iy_ ______ 209 ——
ﬂ\an __________ 14 35 11  Switzerland 20.
d other metal-beanng I 510 490 40 Argentina 450.
Elemental:
Crude including native and
uet — _ __________ 882,540 953,789 108,106  Canada 492,688; Poland 313,446.
Colloidal, precipitated,
sublimed_ __ ___________ 479 537 525  West German;
Sulfuricacid_ _ _ _ - __________ 97,256 54,134 3  Spain 36,157; gweden 11,533.
Ta}llc, steatite, soapstone, pyrophyllite _ _ 35 36 25  France5: Norway 5.
er
____________________ 6,372 10,159 61 Argentina 8,662; Australia 1,211.
Shg and dross, not metal-bearing _ _ _ 14,092 217,414 —-  Republicof South Africa 26, 218 West
rmany 1,1
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ _ _ __ __ 405 139 95 Argentina 44.
Carbon: Carbonblack ____________ 3,656 3,049 814 West Germany 1,156; Japan 374.
Coal: All grades excluding briquets
ousand tons_ _ 4,361 6,295 3,295 Poland 1 ,800; Australia 432.
Coke and semicoke _ _ _ __ _________ 126,044 220,531 @ Jagan 00 West Germany 89,874;
land 25,157.
Petroleum:
Crude_. thousand 42-gallon barrels_ _ 290,838 267,243 —-  Saudi Arabia 72,694; Iraq 65,820;
Venezuela 23, 246.
Refinery products:
Liquefied petroleum gas
do____ 7,726 5873 254  Saudi Arabia 2,679; Angola 1,100;
. Algeria 833.
__________ do____ 783 965 105  Netherlands Antilles 592; Italy 158.
Dlstlllate fueloil _____ do____ 1,795 1,706 (3  Argentina 718; Mexico 438
. enezuela
Lubricants _ _ _______ do____ 298 159 28 Rolx,l;ama 111; N etherlands Antilles
Nonlubricatingoils _ _ _ _do_ _ _ _ 82 81 () Maix;ly from Romania.
Residual fueloil ______ do____ 10,859 4,128 282 Venezuela 1,073; Kuwait 1,010;
Argentina 711.
Petroleum coke _ _ _ _ __ do____ 385 105 83 Japan 11; United Kingdom 11.
"Revised. NA Not available.
1Table prepared by W. L. Zajac.
than 1/2 unit.
COMMODITY REVIEW
METALS Sul Aluminio S.A. (VALESUL) smelter to

‘Alumina, Aluminum, and Bauxite.—
Aluminum production reached 457,000 tons,
approximately 3% greater than that of
1983. Brazil exported approximately 222,000
tons of aluminum, valued at $323.65 mil-
lion. This was an increase in value of 18%
over that of 1983.

In August 1984, the Aluminio do Mara-
nhéo S.A. complex was inaugurated at Sdo
Luis, Maranh&o. The first stage of produc-
tion is to reach 500,000 tons of alumina and
100,000 tons of aluminum per year in 1985.
The second stage planned for 1986 will have
an annual production level of 3 million tons
of alumina and 245,000 tons of aluminum.

Reynolds Metals, Co. (United States) pro-
posed doubling of capacity of the Vale do

180,000 tons per year at a cost of $180
million. Reynolds is a 4% shareholder in
VALESUL with CVRD (51%) and Shell do
Brasil S.A. (45%).

In January 1984, The Hanna Mining Co.
Inc. of the United States agreed to sell its
minority interest in Alcoa Aluminio do
Brasil S.A. to joint owner Aluminum Co. of
America (United States) for $55 million.
Hanna received $35 million in payment in
August with the remaining $20 million of
the purchase price to be paid over a 4-year
period.

Toward yearend, the consortium of Alu-
minio Brasileiro S.A. and Alumina do Norte
do Brasil S.A. (ALUNORTE) was dissolved,
with ALUNORTE concentrating solely on
alumina production. When completed,
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ALUNORTE will have a capacity of 800,000

tons per year and will have required an
investment of about $700 million. Nippon
Amazon Aluminum Co. (NALCO) by year-
end was considering pulling out of the
ALUNORTE project. ALUNORTE officials
expected a final decision by the Japanese no
later than September 1985. NALCO is com-
prised of 33 Japanese firms headed by the
Export-Import Bank of Japan and has a
49% share in the project. ALUNORTE stat-
ed that the project ultimately will produce
800,000 tons per year, with or without
Japanese participation.

A Brazilian group, Indastrias Quimicas
Cataguazes and CVRD were analyzing a
bauxite deposit at Cataguazes, Minas Ge-
rais, at yearend. This deposit has indicated
reserves of approximately 39 million tons of
excellent-grade bauxite. In the same region,
Cia. Brasileira de Aluminio and the Alumi-
num Co. of Canada have measured reserves
of 45 million tons of the same grade bauxite.
CVRD discovered a bauxite deposit with
measured reserves of 50 million tons located
at kilometer 350 on the Carajas-Itaqui Rail-
road. The deposit is an extension of the
Paragomina, Par4, bauxite reserves.

Total Brazilian bauxite reserves at year-
end were determined to be approximately
4.5 billion tons, of which 2.4 billion tons was
in the Carajas region. This ranked Brazil
third in the world after New Guinea and
Australia for major bauxite reserves.

Cobalt.—Cia. Niquel Tocantins announc-
ed plans to begin cobalt production in 1985.
Brazil is totally dependent on imported
cobalt, and from January through August
1984, imported 170 tons valued at $2.7
million. In Brazil, cobalt is always found in
association with manganese and nickel in
the States of Goias, where Tocantins has
nickel reserves, and in Bahia, Minas Gerais,
Amazonas, and Rondénia.

Columbium.—Cia. Brasileira de Metalur-
gia e Mineracdo (CBMM), the world’s larg-
est producer of ferrocolumbium and colum-
bium oxide, produced 13,500 tons of contain-
ed columbium in ferrocolumbium and 680
tons of columbium in columbium oxide.

A major columbium ore deposit was dis-
covered in the Amazonas region, about 100
kilometers from the Venezuelan border.
The discovery, made in the township of Séo
Gabriel do Cachoeira, is estimated to have

added approximately 2.9 million tons to.

Brazil’s existing 4.6 million tons of reserves
of the metal. This figure constitutes about
95% of the Western World’s reserves.
CPRM is expected to invest about $1.12
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million to develop the project, known as
Uapes. The ore grades, on average, 2.81%
pyrochlore.

CBMM completed a $200 million deal
with the U.S.S.R. to export 200 tons per
year of columbium oxide. The last Brazilian
exports to the U.S.S.R. were made in 1981
with a shipment of 40 tons. Brazil’s largest
importer of columbium in 1984 was the
United States with 1,000 tons.

Copper.—The failure of Brazil to reach
its production target of 115,000 tons in 1984
meant that the shortfall had to be imported.
Because of shutdowns, owing to problems at
the smelter and at the sulfuric acid plant,
production was reduced to about 97,500
tons. CVRD plans to start producing 16,000
tons annually of copper and zinc from
reserves at Pojuco in the Carajés region in
1985.

In 1984, Brazil’s third copper mine began
production. The Pedra Verde Mine, at
Vigosa do Ceara, 370 kilometers northeast
of Fortaleza, Ceara, is operated by Guan-
ordeste Mineracdo e Cémercio Ltda. The
small mine should reach a production level
of 80 tons per month of contained copper.

. An additional 16 copper deposits are known

in Brazil with the deposits at Salobo, Mara
Rosa, Caraiba, and Camaqua accounting for
90% of the total reserves. At yearend, the
reserves were estimated at about 12.6 mil-
lion tons of contained copper with the
Salobo 3A deposit at Carajas comprising
73% of the total.

CVRD was negotiating the transfer of
mining technology for the Salobo copper
deposit, 60 kilometers northeast of the Ca-
rajas railhead, with the U.S.S.R. state com-
pany, Stuet-Pramet-Export.

Gold.—The 1984 gold production figures
were very problematical. Much of the do-
mestic production never found its way into
the official gold market. Production from
Serra Pelada diminished to a little over
64,302 troy ounces, because it was closed
from November 1983 to September 1984.
The ‘two reasons for the closing were to
implement earth-leveling safety procedures
and the awaiting of new legislation, which
would allow the garimpeiros (small miners)
to continue for another 3 years at the site.

In June 1984, Mineracdo Morro Velho
S.A. celebrated its 150th anniversary. The
mining company, controlled by Bozanno
Simonsen (51%) and Anglo American Corp.
of South Africa Ltd. (49%), reported produc-
tion of 183,259 troy ounces of gold.

CVRD commenced production at its Araci
gold deposit in the State of Bahia. The
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company is utilizing for the first time in
Brazil the heap-leaching recovery technique
on ore recovered from the weathered por-
tion of the ore body. Production for the year
reached 100 kilograms. CVRD forecasted
production of 500 kilograms of gold per year
to the end of the decade, when additional
investment and development will become
necessary.

The South African group General Mining
Union Corp. Ltd. formed an association
with Amira Trading S.A. for the develop-
ment of its gold property at Sdo Bento,
Minas Gerais. The deposit is estimated to
contain reserves of 6 million tons of ore
grading 11 grams of gold per ton. Brazil’s
measured gold reserves were reported by
DNPM to be 11.4 million troy ounces of
contained gold.

Iron Ore.—Iron ore production showed a
slight increase to 90 million tons, with
mineral income from iron ore exports con-
tinuing in the number one position. Brazil
exported a total of approximately 87 million
tons of iron ore to 33 countries. This exceed-
ed the 1983 figure by 13 million tons. The
iron ore export receipts were $1.6 billion,
which exceeded the 1983 figure by $146
million. The top five exporting companies
were as follows: CVRD, 65.7%; Mineragdes
Brasileiras Reunidas S.A., 13.7%; Ferteco
Mineracdo S.A., 8.8%; Samarco Mineracio
S.A., 7.9%; and S.A. Mineracdo da Trini-
dade, 2.8%. The four major export markets
for Brazilian iron ore were Japan, $504.9
million; the Federal Republic of Germany,
$280.7 million; Italy, $112.8 million; and
France, $12.2 million.

The Carajas iron ore project was, with the
completion of the 890-kilometer railroad to
Sdo Luiz, inaugurated in February. The
iron ore pilot plant went into operation in
August with a capacity of 80,000 tons per
month. CVRD expected to reach maximum
capacity production of 35 million tons per
year by 1990, with contract sales already
negotiated for 28 million tons per year. At
yearend 1984, the total Carajas iron ore
reserves were estimated at approximately
17.8 billion tons grading 66% iron, which
included 2.5 billion tons in the proven
category. An initial investment of $5.1 bil-
lion to bring Carajas on-stream was reduced
to $3.5 billion. This was attained by a
reduction in the size and amount of mining
and metallurgical equipment necessary to
initiate production.

Nippon Steel Corp. of Japan signed a
contract for 2 million tons per year of
Carajés iron ore to be delivered over a 10-
year period commencing in 1986. CVRD
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confirmed that China was interested in
becoming involved in the Timbopeba iron
mine, which was inaugurated in June 1984.
Production forecasts point to a level of 7.5
million tons annually by 1985.

Steel.—Brazil’s steel sector utilized 90%
of its capacity and increased crude steel
production by about 9% to approximately
16 million tons. This production figure
placed Brazil eighth in the Western World.
Despite important restrictions imposed on
Brazilian steel exports by the United States,
a 25% increase was achieved. Brazil export-
ed 6.5 million tons of steel valued at $1.71
billion in 1984. Exports in the form of
manufactured products alone rose 60%,
while domestic consumption of all steel
products rose 15%.

Manganese.—The manganese production
of 1.9 million tons almost matched the
figure for 1983. Indastria e Comércio de
Minérios S.A. ICOMI) continued to be the
largest producer. CVRD continued to in-
crease its production of electrolytic manga-
nese from the Igarape Azul Mine in the
Carajas region. The Igarape Azul deposit
contains estimated reserves of 65 million
tons including 11 million tons of 42% man-
ganese.

CVRD began experimenting with manga-
nese ores from the Corumba mineral prov-
ince, Mato Grosso, and the Carajas region.
They blended Corumba ore, rich in iron,
sodium, and potassium, with Carajas ore,
rich in alumina, in an effort to find a
product that would be viable on the domes-
tic market.

Bethlehem Steel Corp. of the United
States, a partner for 35 years in the Serra
do Navio Amapa joint venture, sold its 49%
interest for $12 million to Cia. Auxiliar de
Empresas de Minerag¢ido (CAEMI). The mine
is now under the control of ICOMI, a subsid-
iary of CAEMIL

Nickel.—Metallic nickel content of ferro-
nickel production rose approximately 18%
over that of 1983 to about 12,700 tons. Major
company production levels were as follows:
Empresa de Desenvolvimento de Recursos
Minerais S.A., 6,900 tons; Tocantins, 3,500
tons; and Morro do Niquel Ltda., 2,300 tons.

Tocantins, the only producer of electro-
lytic nickel in Latin America, plans to
double its capacity to 10,000 tons per year,
at a cost of $30 million. Caraiba Metais S.A.
Indastria e Comércio plans to produce, as a
byproduct of copper production, 700 tons of
nickel sulfate in 1985, 950 tons in 1986, and
1,100 tons in 1987.

Tin.—Brazil’s tin production rose rapidly
in 1984, putting it in fourth place in world
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production and ahead of Bolivia for the first
time. Smelter production was in excess of
18,000 tons, about 42% above the 1983
figure. Paranapanema S.A. Mineracio,
Indastria e Construcéo was by far the larg-
est producer with 71% of the total.

Brazil has no plans to become a member
of the International Tin Council, but it does
plan to curtail the rate of increase of tin
production in 1985 to alleviate pressure on
the international market.

Titanium.—CVRD = commenced pilot
plant production of titanium oxide (TiO.)
from its anatase deposit at Tapira, Minas
Gerais. The mine has measured reserves of
850 million tons grading about 20% TiO..

Titanio do Brasil is expanding its produc-
tion capacity from 50,000 tons per year of
ilmenite by 1987 and installing equipment
designed to recover 15,000 tons of zirconite
as a byproduct. The mine at Matarca, Per-
nambuco, has reserves of 2.8 million tons
containing 57% TiO,, accounting for ap-
proximately 92% of Brazil’s ilmenite re-
serves.

Zinc.—Brazil’s zinc production increased
by 7% to about 106,900 tons. Cia. Mineira de
Metais (CMM) produced 64,750 tons, Cia.
Paraibuana de Metais (Paraibuana), 29,400
tons, and Cia. Industriel e Mercantil Inga
S.A. (Inga), 12,300 tons of the total produc-
tion.

Mineracdo Morro Aguda S.A., whose
mine is at Paracatu, Minas Gerais, came
under new ownership in 1984. It was taken
over by the three major zinc producers,
CMM, Paraibuana, and Inga, for $12 million
with all having equal shares. The Paracatu
deposit has measured reserves of 13.6 mil-
lion tons grading 5.17% zinc and 1.48%
lead. At full capacity, it is expected to
produce 21,500 tons of zinc and 7,000 tons of
lead per year.

NONMETALS

Diamond.—Two diamond producers ex-
panded their operations and, correspond-
ingly, increased diamond production. Min-
eracdo Tejucana S.A. increased industrial
diamond production from 10,400 to 52,100
carats per year, and Cia. Minera Morro
Vermelho Ltda. opened a mine in Norte-

landia, Mato Grosso, that will produce 540
carats of industrial diamonds and 4,600
carats of gem diamonds per year.

CPRM put up bids for various areas for
diamond exploration at Piata and Varique
in Bahia, Coromandel in Minas Gerais, and
Tibage in Parana. Domestic production for
1984 was estimated at 550,000 carats with
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60% being industrial diamonds and the
remainder being of gem quality.

Phosphate Rock.—Phosphate rock con-
centrate production was approximately 3.9
million tons, which was 20% greater than
the figure for 1983. Domestic consumption
for the same period increased 28%, from 8.3
million tons to 4.8 million tons. Phosphoric
acid production was 661,000 tons, up 13%
over the figure for 1983.

Brazil’'s largest producer, Fertilizantes
Fosfatados S.A. (FOSFERTIL), a subsidiary
of PETROBRAS, is negotiating with Banco
Nacional do Desenvolvimento Econémico e
Social and the International Bank for Re-
construction and Development for funds to
expand its phosphoric acid plant at Ubera-
ba, Minas Gerais. FOSFERTIL also is plan-
ning to expand its phosphate mine in Tapi-
ra, Minas Gerais, at a cost of about $45
million.

Goiés Fertilizantes S.A. (GOIASFERTIL),
which produces 20% of national production,
announced plans to expand its capacity
from 620,000 to 1.2 million tons per year
over the next 2 years. GOIASFERTIL is
developing the technology for the recovery
of fine phosphate (5 micrometers) from
rejects.

Quartz.—Brazil circulated a national
plan for quartz production among various
research organizations. The plan called for
an investment of $21.5 million to enable
Brazil to obtain the technological capacity
to produce cast quartz, synthetic quartz,
and silicon. As of 1984, Brazil has about
90% of the world’s reserves of quartz. The
largest reserves are in the States of Minas
Gerais and Santa Catarina, with smaller
reserves in Bahia and Séo Paulo.

MINERAL FUELS

Coal.—Coal production reached 7.2 mil-
lion tons, which was 14% greater than that
of 1983. Steam coal production was about 6
million tons while metallurgical coal attain-
ed an output of approximately 1.2 million
tons.

In December, the Fontanella Mine near
Criciuma, Santa Catarina, began producing
100,000 tons of steam coal per month. It is
coal without a market because the mine
was developed to supply the Jorge Lacerda
IV thermoelectric plant, which will not
begin generating electricity until 1989.

Late in 1984, CPRM announced the dis-
covery of three coal deposits in Rio Grande
do Sul that could permit Brazil to produce
high-quality coking coal within 3 or 4 years.
The three deposits are Morungaba, Chico
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Loma, and Santa Terezinha, and combined
contain inferred reserves of 2.5 billion tons
of metallurgical coal. Of the total reserves,
40% are considered to be reject. CPRM
estimated that it would cost $80 million to
develop a coal mine that could produce 1.2
million tons per year of coal yielding
500,000 tons of coke.

At yearend, Brazil’s total coal reserves
were estimated at 22 billion tons. To give
greater incentives for production, a Govern-
ment decree was signed in 1984 allowing
equipment to be imported duty free for use
in the coal sector.

Natural Gas.—Natural gas production
reached 173 billion cubic feet, which exceed-
ed that of 1983 by 22%. A number of major
gas strikes during the year helped to boost
Brazil’s reserves of recoverable natural gas.
In December, the biggest strike of the year
was recorded at the Lagoa Suruaca onshore

"oil and gas field in the State of Espirito
Santo. The development well tested 14 to 18
million cubic feet of nonassociated gas per
day. PETROBRAS stated that this was the
largest gas flow recorded to date in Brazil.

PETROBRAS confirmed a new discovery
gas well in the region of Jurua in upper
Amazonia. The well displayed a daily flow
rate of 7 million cubic feet per day. Proven
gas reserves at Jurua were determined to be
between 247 and 353 billion cubic feet, with
potential reserves figured at about 4.24
trillion cubic feet. Additional important gas
strikes occurred in northeast Bahia, and in
the Campos Basin.

A natural gas pipeline from the Campos
Basin receiving terminal to Greater Rio de
Janeiro was to be inaugurated early in 1984,
but a jurisdictional squabble between
PETROBRAS and the State of Rio de Janei-
ro Gas Co. postponed the inauguration until
June.

Petroleum.—According to PETROBRAS,
production of petroleum was 169 million
barrels. This was a 37% increase over the
figure for 1983. The average production was
462,000 barrels per day compared with
839,000 barrels per day for 1983. On June
28, 1984, Brazil passed the milestone of
500,000 barrels per day. This production
mark had been scheduled for late 1984.
Upon reaching the single-day milestone,
Brazil moved ahead of Argentina into third
place in Latin America behind Mexico and
Venezuela. In October, Brazil reached its
peak daily production for the year of
540,000 barrels. PETROBRAS projected a
600,000-barrel-per-day target by mid-1985.

Petroleum imports decreased to approx-
imately 237 million barrels, which was
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about 11% below that of 1983. Petroleum
derivative imports showed a 53% decrease
from the figure for 1983, while petroleum
derivative exports increased 53% for the
same period.

PETROBRAS extended the world’s record
water depth for a production well to 410
meters (1,345 feet) in the Campos Basin.
Petrobras Internacional S.A., the services
export subsidiary of PETROBRAS, signed a
significant agreement with the West Engi-
neering Group of Norway to begin pros-
pecting for oil in the deep waters of the
North Sea. It is hoped that by this associa-
tion, recovery techniques will be developed
and acquired by PETROBRAS for subse-
quent usage in the deep waters of the
Campos Basin. The Campos Basin account-
ed for 57% of Brazil’s total petroleum pro-
duction in 1984.

Uranium.—Petréleos Fertilizantes Brasil-
eiro S.A. signed an agreement for the devel-
opment of the Itatata deposit. It is a large
uranium-rich phosphate deposit at Santa
Quiteria, Ceara. The total measured re-
serves of uranium at yearend were approx-
imately 301,500 tons, of which 91,200 tons
was from the Itatata deposit.

NONMINERAL ENERGY SOURCES

Alcohol.—Brazil produced approximately
9.2 billion liters (2.4 billion gallons) of alco-
hol, almost entirely ethanol from sugar
cane, in 1984. For the same period, domestic
consumption of alcohol was approximately
9.4 billion liters (2.5 billion gallons). The
1984 production was approximately 15%
above the estimated figure for 1983. Since
1979, when the program was initiated, to
yearend 1984, Brazil produced almost 1.8
million alcohol-powered automobiles. The
engines use a mix of 20% anhydrous alcohol
and 80% gasoline. In 1984, through the use
of gasohol, Brazil conserved an estimated
12.8 million barrels of gasoline.

Hydroelectric.—The Itaipu hydroelectric
project, on the Parana River between Brazil
and Paraguay, transmitted its first electric
power in October. By 1990, the powerplant
will have an output of 12.6 billion watts. At
yearend, the cost had risen to an estimated
$15.3 billion. The Tucurui hydroelectric
project, on the Rio Tocantins River, 300
kilometers south of Belem, Para, was inau-
gurated in November. When the power-
plant reaches full capacity in 1990, it will
have a maximum output of 7.9 billion watts.

1Physical scientist, Division of International Minerals.

3Where necessary, values have been converted from
Brazilian cruzeiros (Cr$) to US. dollars at the rate of
Cr$1,848=US$1.00 as an average for 1984.






The Mineral Industry of
Bulgaria

By Tatiana Karpinsky*

In 1984, the most important mineral pro-
duction of Bulgaria was of copper, lead,
zinc, some irorr and manganese, fertilizers,
cement, steel, kaolin, and certain rare ele-
ments. Principal sources of fuel supply were
coal basins, scattered throughout the coun-
try, that contained lower rank lignite and
brown coal. Domestic reserves of petroleum
and natural gas were insignificant. Bulgar-
ia produced more than 70% of its needs for
rolled steel, fully satisfied its needs for
refined lead and zinc, produced 98% of its
refined copper, 91% of rolled heavy nonfer-
rous metals, and 100% of rolled aluminum,
mostly from imported raw materials. The
iron and steel and nonferrous metals indus-
tries, including mining, provided about 7%
of Bulgaria’s industrial production. The to-
tal volume of capital investment amounted
to more than 8 billion leva (L).2 Over 74% of
the investment was devoted to electric pow-
er production, coal mining, metal-proc-
essing industry, the chemical industry, and

iron and steel production. Major projects
put into operation included the Vasil
Kolarov State cement plant at Temilkovo
for the production of 560,000 tons per year
of cement, extension of the chemical plant
at Stara Zagora for the production of an
additional 55,000 tons per year of ammonia,
and the 104 kilometers of the new U.S.S.R--
Bulgaria gas pipeline. The total number of
employees in state enterprises was 1.4 mil-
lion at yearend 1983. The coal industry
employed 46,500; iron and steel production
(including ore mining), 36,800; manufactur-
ing and metal working, 241,600; and the
production of electric energy and steam
heat, 22,500. In 1985, national income is to
increase by 4% compared with that of 1984,
output of coal is planned to rise substantial-
ly by 14%, and output of electric energy is
to rise by 3.5%. Output in the iron and steel
industry is to rise by 7.5%. In 1985, Bulgar-
ia is to also receive 5.5 billion cubic meters
of natural gas from the Soviet Union.

PRODUCTION

Total industrial production did not quite
reach the target of 5% above that of 1983; a
4.5% growth was reported. The state plan
goals were met for the production of coal,
hot-rolled steel, and nitric and phosphorus

fertilizers and were not met for production

of cold-rolled steel in sheets, tin-coated steel
in sheets, calcinated soda, cement, and
bricks. About 30% of Bulgaria’s electric
energy was produced from. domestic low-
calorie lignite, 29% from nuclear energy,
8% from hydroelectric power, 4% from gas,
and 3% from oil. The remainder was from

imported sources, mainly coal.

The country’s only nuclear powerplant, at
Kozlodoui on the Danube, operated four
440-megawatt reactors. The first 1,000-
megawatt reactor would become operation-
al with Soviet assistance in 1986; in 1988, a
second 1,000-megawatt reactor was schedul-
ed to come on-stream. Bulgaria’s second
nuclear powerplant was to be built at
Beline, with most of the equipment for four
1,000-megawatt reactors coming from the
US.S.R.
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Table 1.—Bulgaria: Production of mineral commodities’
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 19839 1984¢
METALS
Cadmium metal, smelter® _______________ 210 210 7200 200 200
per:
Mineoutput, metalcontent _ __ __ _______ 62,000 62,000 70,000 80,000 80,000
Metal, primary and secondary:
Smelter_ _ _ _ _ _ ________________ 59,000 62,000 62,000 60,000 60,000
Refined  __ _ - _______________ , 62,000 ,000 62,000 62,000
Iron andsteel:
Iron ore:
Gross weight _ ______ thousand tons_ _ 1,886 1,754 1,552 1,803 1,500
Fecontent _ _ __ __ _________ do____ 590 537 474 554 450
{\;mtlal concentrates _ __ __________ do____ 896 797 732 824 700
etal:
Pigiron ________________ do____ 1,527 1,512 1,558 1,623 1,500
Ferroalloys, electric furnace, all types
. do____ 45 55 55 55 55
Steel,crude ______________ do____ 2,567 2,483 2,584 2,831 2,800
Lead Semimanufactures, rolled _ ____ do____ 3,213 3,351 3,253 , 3,235
ad:
Mine output, metal content _ __ _________ 116,000 116,000 95,000 95,000 95,000
Metal, smelter, primary and secondary - _ _ 119,000 119,000 118,000 116,000 116,000
Manganese ore:
Grosweight _ __ _ _ _ _ _ __ ___ ________ 49,000 45,321 45,000 45,000 45,000
Mncontent _ _ __ _ _ _ _ _ _ _ 14,200 13,207 13,207 13,100 13,200
Molybdenum, mine output, metal content® ____ _ 150 150 150 150 150
Silver, mine output, metal content' . ’
2in thousand troy ounces_ _ 930 930 930 930 930
c: .
Mine output, metalcontent _ _ _ __ _______ 70,000 €65,000 66,000 68,000 68,000
Metal, smelter, primary and secondary _ _ _ __ ,000 X ,000 91,000 ,000
NONMET.
Asbestos_ _ _ _ _ _ _ __ _ __ _ . ___ 700 400 600 700
Cement, hydraulic_ 5,359 5,433 5,614 5,644 35,717
Clays:Kaolin _ __ _____ _______________ X 221,422 K 242,000 X
Gypsum and anhydrite:
Crude _____ 311 350 376 386 370
Calcined _ _ _ _ 88 94 104 116 100
Lime: Quicklime _ _________ 1,848 1,758 1,776 1,634 1,700
Nitrogen: N content of ammonia 827,216 838,764 847,000 921,292 830,000
Pyrites, gross weight®_________ 680,000 680,000 680,000 680,000 680,000
Salt, alltypes® __ _ _ __________________ 87,000 817,000 87,000 87,000 87,000
Sodium carbonatx lcined _ _ _ 1,479 1,469 1,459 1,271 1,460
Sulfur:®
S content of pyrites _ _ _ _ _ ____________ 300,000 300,000 300,000 300,000 300,000
Byproduct, all sources_ _ _ _ _ _ __________ 70,000 70,000 70,000 70,000 70,000
Total _ _ o ____ 370,000 370,000 370,000 370,000 370,000
MINERAL FUELS AND RELATED MATERIALS
Coal, marketable:
Anthracite ___________ thousand tons_ _ 97 89 80 83 80
Bituminous _ _ _ _ _____________ do____ 170 157 161 160 160
5,793 5,657 5,537 5,342 6,700
24,153 23,338 26,437 26,805 26,860
: Total _ _ _ _ do____ 30,213 29,241 32,215 32,390 33,800
Coke __ o _______ o_ ___ ,348 1,381 1,274 1,270 1,300
Gas, natural, marketed _ _ _ _ million cubic feet_ _ 6,714 4,840 €4,840 €4,800 4,800
Petroleum:
Crude:
Asreported®_ _ _ _____ thousand tons_ _ 180 180 180 180 180
Converted®
thousand 42-gallon barrels_ _ 1,314 1,314 1,314 1,314 1,314
Refinery products __ _ __________ do____ 84,448 794,535 NA NA NA

®Estimated.  PPreliminary. "Revised. NA Not available.

1Table includes data available through July 12, 1985.

2In addition to the commodities listed, bismuth, chromite, gold, palladium, platinum, tellurium, uranium, barite,

fluorspar, magnesite, and a variety of crude construction materials (common clays, san

crushed stone) are produced, but avail_able information is inadeqt

3Reported figure.

te to make reliab

d and gr

-avel, dimension stone, and
of output levels.



THE MINERAL INDUSTRY OF BULGARIA

149

TRADE

In 1984, the value of exports was L12,966
billion, reflecting an increase of about 10%
compared with that of 1983, and the-value
of imports was L12,795 billion, reflecting an
increase of about 7%. Imports of fuel, min-
erals, and metals accounted for about 47%
of the value of Bulgaria’s total imports.
Exports of fuel, minerals, and metals com-

prised only about 11%. Trade with centrally
planned economy countries accounted for
76.4% of the country’s total turnover, about
57.5% with the U.S.S.R. The Soviet Union
supplied Bulgaria with iron ore, ferrous and
nonferrous metals, natural gas, crude oil,
petroleum products, coal for producing
coke, and electric energy.

Table 2.—Bulgaria: Apparent exports of selected mineral commodities?
(Metric tons unless otherwise specified)

1982

Destinations, 1983

1983P

Commodit; ;
Y lsjt'g{‘;? Other (principal)
METALS
Alumi Metal including alloys:
Serap_ _ _ _ _ _ _ _ ____________ - 2,017 - Italy 1,817; West Germany 200.
Unwrought _ _______________ 3,594 6,067 —-  Japan 5,367; Italy 670.
Semimanufactures_ _ _ _________ 625 9 __ Belgium-Luxembourg 5; Japan 2.
dmi Metal including alloys, all
forms ____________________ 3 33 - All to Czechoslovakia.
Copper: ‘
ulfate - __ ________________ 400 1,665 _-  Allto West Germany.
Metal including alloys:
P oo 216 26 _ All to Sweden.
Unwrought_ _ _ ___ ________ 1 NA
Gold Semimanufactures _ _ _ _ _____ 194 745 __ Yugoslavia 662; Italy 46; Jordan 25.
Waste and sweepings
value, thousands_ _ $398 WA
Metal including alloys, unwrought
and partly wrought
troy ounces_ _ 1,994 NA
Iron and steel: Metal:
rap _ _ . ______ 57,000 38,000 ——  Yugoslavia 29,519.
Pig iron, cast iron, related materials _ 218,931 338,200 . Yugoﬂim 7,818; undetermined
Ferroalloys:
Ferrochromium __ _ ________ 2,216 5,040 . Beéﬂum-T uxembourg 3,830; Swed
Ferromanganese _ _________ 27 566 NA
Ferrosilicon _ _ _ __________ 6,622 2,588 __ West Germany 1,738; Austria 850.
Siliconmetal - _ __ __ _______ 2 NA
Unspecified - ____________ 11,594 685 __ Belgium-Luxembot rg 637; Italy
Steel, primary forms_ __________ 242,168 162,000 __ West Germany 43,34 Ita]y 28 780
Yugoslavia 23, 987.
Semimanufactures:
, angles, shapes, sections
thousand tons_ _ 59 66 _ NA.
Universals, plates, sheets
do_ ___ 521 555 - Cuzl;;4 5T; Pakistan 37; undetermined
Hoopandstrip_ _ _____ do____ 3 4 - Mainly to Greece.
Rails and accessories _ _ _do_ _ _ _ 4 5 -
Wire_____________ do____ 35 43 __ Hun 3 3; Yugoslavia 3; undeter-
Tubes, pipes, fittings _ _ _do_ _ _ _ 61 44 . Poland 13; Cuba 11; Hungary 2.
Castings and forgings, rough
do____ * 1 - NA
Lead:
Oxides _ _ ___ ______________ 2843 728 ——  Yugoslavia 716; Greece 12.
Metal including alloys, unwrought _ _ 4,358 1,141 _ All to Greece.
Ln.hlum Oxides and hydroxides_ _ _ _ _ _ - 38 - All to Italy.
Ore and rate, metal-
lurgical-grade _ __ ____________ 10,000 328,500 _—  All to Czechoslovakia.
Molybdenum: Ore and concentrate _ _ _ _ 291 321 . All to West Germany.
Nickel: Metal including alloys:
Serap - ____ 3 NA
Unwrought __ ________ 4 110 __ All to Yugoslavia.
) Semlmanufacturesl (] NA
alloys, unwrought and partl wrought
value, thousands_ _ $81 NA

See footnotes at end of table.
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Table 2.—Bulgaria: Apparent exports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Commodity

1982

1983°

" Destinations, 1983

tsjé'al:z;i Other (principal)
METALS —Continued
Silver:
Waste and sweepings
value, thousands_ _ $461 $390 __  West Germany $297; Belgium-
Luxembourg $93.
Metal including alloys, unwrought
and partly wrought __ __ _ do____ $445 $156 _-  All to West Germany.
Zinc: Metal including alloys:
Unwrought _ _ __ ____________ 14,323 13,456 - Czecl 3}ég7slovakia 10,000; Yugoslavia
Semimanufactures _ _ _ _ _ _ _ __ ___ 25 30 __ All to Cyprus.
Otbher:
Oresand concentrates_ _ _ _ ______ . 23 . All to Belgium-Luxembourg.
Ashesandresidues_ __ _________ 18 NA
Basemetals including alloys, all forms 47 23 —_  All to West Germany.
NONMETALS
Abrasives, n.e.s.: Grinding and polishing
wheelsandstones _ _ ___________ * 24 ——  Yugoslavia 13; Italy 11.
Barite and witherite - _ __ _________ 2141,049 NA
Boron materials: Crude natural borates _ —— 1,085 __ All to West Germany.
Cement? __ ___ e e ——————— 473,621 509,100 -~ Libya 118,200; Hungary 114,000;
Switzerland 96,000.
Clays, crude:
ﬁsaolin ___________________ 220,250 5,002 —_  AlltoPoland.
Unspecified - _ ______________ 1,973 4,574 - Greece 4,238; Italy 336.
Diamond: Industrial stones
value, thousands_ _ $3,779 $176 . All to Belgium-Luxembourg.
Fertilizer materials: Manufactured:
Ammonia _ _ . ______________ 11 NA
Nitrogenous? 539,987 694,872 -~ NA.
Phosphatic _ 2,150 NA
Potassic _ __ _ _ _ _ _ __________ 1,570 5,027 . All to Indonesia.
i Unspecified and mixed _______ __ 106,344 44,467 . All to Pakistan.
ica:
Crude including splittings and waste _ 29 NA
Worked including agglomerated split-
tings — _ __ _ ____ __________ NA
Nitrates, crude® _ _ __ ____ _______ 6,870 6,723 __ U.S.S.R. 2,720; Czechoslovakia 807;
Spain 700.
Pigments, mineral: Iron oxides and
hydroxides, processed _ _ _ ________ 105 33 __ All to Yugoslavia.
Precious and semiprecious stones other
than diamond:
Natural _____ value, thousands__ $18 $168 — All to Italy.
Synthetic ____________ do____ $466 $291 - All to West Germany.
Salt and brine. 411 NA
Sodium comp
factured?_ _ _ _ 1,120 945 __  U.SSR.476; Hungary 115;
Czechoslovakia 37.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked ___ __ 28,423 7,678 —— Htin(]ggzasry 4,794; Italy 1,222; Poland
Worked _ _- _ _ _ ___ _______ 2181,745 1,275 NA All to West Germany.
Gravel and crushed rock _ _ 202 69 - Italy 47; Greece 22.
Quartz and quartzite_ _ _ _ _ ______ 8 NA
Sand other than metal-bearing __ _ _ 29,409 12,350 __ All to Greece.
Sulfur: Elemental, crude including
native and byproduct - _ _ _ _______ 13,413 NA
er:
Crude_ _ __________________ 14,745 12,562 - Htinsg;lry 11,201; West Germany
Slagand dross, not metal-bearing _ _ _ - 3,687 - All to Italy.
MINERAL FUELS AND RELATED
MATERIALS
Carbon:Carbonblack _ _ __________ 81 32 - Do.
Coal: Anthracite and bituminous _ _ _ __ 3246,000 3223,000 —-  Belgium-Luxembourg 76,670; Sweden
21,035; undetermined 113,765.
Petroleum refinery products:
Liquefied petroleum gas
thousand 42-gallon barrels_ _ 504 625 __ Yugoslavia 274; Italy 258.
Gasoline _ _ . __________ do____ 712 477 —-  West Germany 299; Italy 143.
Mineral jelly and wax _ _ _ _ _ do____ 6 23 __ Italy 22.

See footnotes at end of table.
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Table 2.—Bulgaria: Apparent exports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified) '

Destinations, 1983

Commodit; 1982 1983° -
mmodtty United Other (principal)

MINERAL FUELS AND RELATED
MATERIALS —Continued

Petroleum refinery products —Continued

Kerosine and jet fuel
thousand 42-gallon barrels_ _ 108 30 __  Hungary 18; Italy 12.

Distillate fueloil _ _ ______ do____ 957 397 . West Germany 221; Yugoslavia 109.

Lubricants_ _ . _________ do____ 255 202 _—  Yugoslavia 128; Belgium-
Luxembourg 49.

Residual fueloil ________ do____ 4,088 2,011 - Italy 1,251; West Germany 430;
Greece 176.

Unspecified - - _ ________ do____ 110 146 ——  Allto Poland.

PPreliminary. NA Not available.

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Bulgaria, this table should not be
taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been
compiled from United Nations information and data published by the trading partner countries.

20fficial Trade Statistics of Bulgaria.

3Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R.

4Less than 1/2 unit.

Table 3.—Bulgaria: Apparent imports of selected mineral commodities?
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983° i
Y g{:g _Other (principal)
METALS
Aluminum: .
Oxides and hydroxides __ _______ 247 418 __  TItaly 310; Japan 94.
Metal including alloys:
Unwrought_ _ _ ___________ 6,993 14,804 . Hungary 9,826; Yugoslavia 4,475.
Semimanufactures _ _ _______ 5,745 5,688 __  Hungary 2,312; West Germany 1,524;
Yugoslavia 778.
Bismuth: Metal including alloys, all
forms ___' _ _______________ 8 NA
Sgbr:inium: Oxides and hydroxides _ _ _ _ 202 110 . All from Poland.
t:
Oxides and hydroxides _________ 2 NA
Metal including alloys, all forms __ _ 11 2 __ All from Finland.
Copper:
Matte and speiss including cement
COpper — — — — - . 347 - All from Y lavia.
Sulfate®* __ __ ___ ___________ 7,712 3,569 _-  Allfrom USS.R.
Metal including alloys:
Unwrought__ ____________ 1,992 700 _ All from Belgium-Luxembourg.
Semimanufactures _ _ ___ ____ 2,49 1,993 - West Glelxamany 1,568; Japan 133; Aus-
tria 110.
Gold: Metal including alloys, unwrought
and partly wrought _ __troy ounces_ _ 271 579 _-  Allfrom West Germany.
Iron and steel:
Iron ore and concentrate excluding
roasted pyrite? _ _ thousand tons_ _ 2,360 2,313 ~- USSR.2206.
Metal:
Scrap _ . ____________ 2,220 NA
Pig iron, cast iron, related
materials® _ __ ___ _______ 399,488 407,482 - U.S.S.R. 375,728; Algeria 21,755.
Ferroalloys:
Ferromanganese_ _ _ _ ____ __ 3,000 . West Germany 815.
Ferromolybdenum_ __ __ __ 5 NA
Ferrosilicomanganese _ __ _ 29,216 NA
Ferrosilicon_ _ _ ________ 25,063 NA
Siliconmetal _ _________ 200 NA
Unspecified . __________ 214,314 23,000 —-- NA
Steel, primary forms _ _ _ _ ____ 2675,415 571,000 __ NA.

See footnotes at end of table.
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Table 3.—Bulgaria: Apparent imports of selected mineral commodities: —Continued

(Metric tons unless otherwise specified)

Sources, 1983
Commodity 1982 19837 : .
g&‘::: Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued
Semimanufactures:
Bars, rods, angles, shapes,
sections _ thousand tons_ _ 334 382 . Hl;gglagrsy 68; U.S.S.R. 48; undetermin-
Universals, plates, sheets?
do____ 244 191 -~ USS.R. 122; West Germany 29;
Czechoslovakia 15.
Hoop and strip? _ _ _do_ ___ 4 6 _- USSR 4;Poland 1.
Rails and accessories
do____ 90 63 . NA.
__________ do____ 15 15 ——  Austria 7; West Germany 1.
Tubes pipes, fittings
do____ 70 73 (®)  West Germany 9; Japan9; undeter-
mined 43.
Castings and forgings, rough
ad do____ 13 6 - NA.
Ore and concentrate - _ _________ 6,985 4,000 - All from Italy.
Oxides ___________________ 3 -
Metalincluding alloys, unwrought _ _ 1 4700 - NA.
M ium: Metal including alloys:
Unwrought ________________ 40 NA
Semimanufac’cures ____________ 2 22 — All from Yugoslavia.
Ore and concentrate metallurgical-
grade_ __ ________________ 581,900 596,800 __  USSR.81,000.
Oxides ___________________ 20 , 35 . Ireland 20 Japan 15.
Metal including alloys, all forms _ _ _ 5 NA
Mercury __ _ _____ 6-pound flasks_ _ 59 NA
Molybdenum:
&'e and concentrate _ _ _ ___ _____ 152 147 __ All from West Germany.
Metal including alloys, all forms _ _ _ 1 NA :
Nickel:
Oxides and hydroxides _ ________ 10 NA
Metal including alloys:
Unwrought_ _ ____________ 1 1 __ Do.
Semnnanufacturﬁ Tt e 89 117 __ West Germany 104; Sweden 13.
“ -group tal etals i i
a.lloys, unwrought and partly wrought -
value, thousands_ _ $1,198 $1,850 - West Germany $1,321; Italy $528.
Silver: Metal including alloys, unwrought Y
Tland partly wrought _ _ __ __ _ do____ $204 $481 - West Germany $384; Austria $97.
Oxides _ __________________ - 6 _-  Allfrom Austria.
Metal including alloys:
Unwrought__ ____________ _— 2 _ Do.
Semimanufactures _ _ __ _____ 3 NA
Titanium:
Ore and concentrate _ _ _ __ ______ 3,588 2,600 __  All from West Germany.
___________________ 258 265 —_  West Germany 255.
Metal including alloys, all forms _.__ 17 4 _ All from West Germany.
Tungsten: Metal including alloys, all
forms ___ ___ ______________ 6 16 G Italy 12; Japan 2.
Zinc:
Ore and concentrate _ _ _ ___ _____ 32,959 9,934 9,934
Metal including alloys, semimanu-
factures _ _ _______________ 6 3 - Y\;goslavia 2; Belgium-Luxembourg
Zirconium: Ore and rate_ _____ 1,718 1,719 __ All from West Germany.
Other:
Ores and concentrates_ _ _ _ _ ____ _ __ 10 - All from Canada.
Oxides and hydroxides _ _ _______ 524 58 _ All from West Germany.
Base metals including alloys, all forms 30 1 _— Do.
NONMETALS
Abrasives, n.es.:
Natural: Corundum, emery, pumice,
et ________ ___- 7 1 21 __  Italy20.
Artificial: :
Corundum _ _____________ 2,512 1,730 —__ Italy 1,259; Hungary 470.
Silicon carbide_ _ _ _ ______ __ 1,657 642 __ All from Italy.
Dust and powder of precious and semi-
precious stones including diamond
value, thousands_ _ __ $5 $5
Grinding and polishing wheels and
stones _ _ _ _ _ _ _ _ _ _ _ _______ 1,178 1,199

See footnotes at end of table.

Y%gztéslavia 429; Austria 419; Italy
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Table 3.—Bulgaria: Apparent imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodity 1982 1983°  “United inci
States Other (principal)
NONMETALS —Continued
Asbestos,crude _ __ _ ____________ 218,116 1,715 - Greece 1,020; Canada 695
Boron materials: Oxides and acids _ __ _ 1 1 —- Al from West Germ,
Cement® __ __ ________________ 110,197 48,122 - U. 18238 .R. 34,643; Czechoslovakla
Chalk . _____________________ 20 NA
Clays, crude:
Chamotteearth_ _ __ __________ 9 NA
Uns;:ieciﬁed __________ 2,439 8 - All from West Germany.
ond:
Gem, not set or strung
value, thousands_ _ $66 NA
Industrial stones _ _ _ _ _ _ __ do____ $9,780 $2,859 __ West Germany $2,858.
Diatomite and other infusorial earth _ _ _ 395 156 - Austria 96; West Germany 60.
Fertilizer materials: Manufactured:
Ammonia _ _____________.___ 6 5 . All from West Germany.
Nitrogenous _ _ _ _ ____________ 1 NA
Phosphatic ________________ 23992 876 5600,000 89,832  NA.
Potassic, KO content ____ _____ 2243,155 5241,071 - U.S.S.R. 132,500.
Unspecified and mixed _ ________ 214 814 __ Belgium-Luxembourg 465; West Ger-
many 198.
Fluorspar _ __ ________________ 262 196 —_ All from West Germany.
Graphite, natural ___.__________ 513 409 . Do.
ime _ _ __ __ ________________ 21 30 - Do.
M esmm compounds
_________________ 7,000 8,000 - All from Czechoslovakia.
0x1des and hydroxides _________ 213 46 - All from Japan.
her_ _ _ _ __ _ _ __ __ _ _______ 92 125 __ All from Yugoslavia.
Mica:
Crude including splittings and waste _ 15 5 . All from West Germany.
Worked including agglomerated split-
tings _ __ __ _ _____________ 8 18 - Austria 14; West Germany 4. )
P hates, crude?_ _ _ th d tons_ _ 1,538 1,658 . U.géS.R. 883; Morocco 147; Tunisia
Piﬁment.s, mineral: Iron oxides and
ydroxides, processed _ _ _ _ _ _ ____ _ 315 349 18 West Germany 276; Japan 55.
Precious and semiprecious stones other
than diamond:
Natural __ ___ value, thousands_ _ $103 NA
Synthetic _ ___________ do_ ___ 81 $81 - West Germany $80.
Pyrite, unroasted . _ _ _ _ __________ 257,000 262,000 - All from U.S. g
Saltandbrine_ _ _ ______________ 2206,313 1,501 - All from West Germany.
Sodium compounds, n.e.s.:
Carbonate, manufactured_ _ _ _ _ _ _ _ 1 NA
Sulfate, manufactured _ _ _ ______ 1,000 502 _— Do.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked _ ___ _ __ 40 . Yugoslavia 38.
Worked _ _ - __ ___________ 5 75 . Greece 60; Italy 13.
Dolomite, chiefly refractory-grade _ _ —— 166 - All from Poland.
Gravel and crushedrock ___ _____ 940 713 - Yugoslavia 698; Italy 15.
Quartz and quartzite_ _ _ _ _ _ _ __ __ 855 1,104 —_ All from Sweden.
Sand other than metal-bearing _ _ _ _ 133 13 _ Yugoslavia 11.
Sulfur:
Elemental:
Crude including native and by-
product_ _ _ _ ___________ 78,927 55,000 _ All from Poland.
Collondal precipitated, sublimed _ 10 NA
Sulfuricacid . — - _________ 7,155 12,351 . Yugoslavia 12,316.
Talc, steatite, soapstone, pyrophyllite _ _ 158 192 . Austria 98; Finland 85.
Other:Crude _ ________________ 550 654 . Greece 560; West Germany 94.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ __ _ ___ 6 3 - Finland 2; West Germany
Carbon: Carbon black® ___________ 31,908 30,280 - USSR 29,118; East Germany 530.
Coal: Bituminous? _ _ _ thousand tons_ _ 5,480 5,367 --  USSR. 5,227,
Coke and semicoke® _ _ ______ do____ 483 502 - U.S.S.R. 274; Poland 99;
Czechoslovakia 35.
Gas, natural: Gaseous
million_cubic feet_ _ NA 19 - All from U.S.S.R.
Peat including briquets and litter _ _ _ _ _ 18 NA

See footnotes at end of table.
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Table 3.—Bulgaria: Apparent imports of selected mineral commodities: —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit 1982 1983° i
Y United Other (principal)
MINERAL FUELS AND RELATED
MATERIALS —Continued
Petroleum refinery products:

Liquefied petroleum gas

42-gallon barrels_ _ - 35 — All from Austria.
Gasoline _ ____________ do____ 169,881 19,958 ~-  Italy 12,810; Austria 4,726.
Mineral jelly and wax _ - _ _ _ do____ 5,801 850 _ Italy 622; West Germany 228.
Kerosine and jet fuel _ _ _ _ _ do____ 20,724 93 ——  Yugoslavia 70; West Germany 23.
Distillate fueloil __ _ _____ do____ 2,829 440 __ Italy 343; West Germany 97.
Lubricants_ _ _ _________ do____ 33,530 30,772 NA  West Germany 16,604; Austria 7,084;

Greece 3,752.

Residual fueloil _ _______ do_ ___ 142,411 243,356 __ All from Greece.
Bitumen and other residues _do_ __ _ ,803 30,809 _-  Hungary 30,264; West Germany 515.
Bituminous mixtures _ _ ___ do____ 6,491 170 ~—  Austria158.
Petroleumcoke _ __ __ __ __ do____ - 3,086 ——  All from West Germany.

PPreliminary. NA Not available.

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Bulgaria, this table should not be
taken as a complete presentation of this country’s mineral trade. Unless otherwise specified these data have been
compiled from United Nations information and data published by the trading partner countries.

20fficial Trade Statistics of Bulgaria.
3Less than 1/2 unit.

4World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom.
SStatistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R.

COMMODITY REVIEW

METALS

Copper.—Copper production was mainly
obtained from open pit operations in the
central Srednogorie region. The Medet strip
mine has been in operation for about 20
years, producing about 8 million tons per
year of ore at a low 0.3% copper content.
Nearby was the Elatsite strip mine, in
operation for about 5 years with an output
of 6 million tons per year of copper ore of
0.4% copper content. A new surface mine
was being developed at Assarel, some 12
kilometers from Elatsite, with planned out-
put of 15 million tons of ore per year
grading about 0.3% copper content. These
surface mines were designed with benches
15 meters high and 25 to 30 meters wide and
use 4.6-cubic-meter shovels in conjunction
with 27-ton and 40-ton dump trucks. Under
an agreement signed in 1979 between Bul-
garia and Finland, Outokumpu-Ahlstrom
Oy and Rauma-Repola Oy (AOR) was in-
stalling Outokumpu flash-smelting technol-
ogy at the Georgi Damyanov copper plant;
the program was scheduled for completion
at yearend 1985. In addition to the smelter,
a new electrolytic refinery and a power
station were under construction. The new
smelter will produce anode copper from
concentrates grading 13.85% copper and

produce a matte containing 45% to 55%
copper.

Iron and Steel.—The surface mine at
Kremikovtsi in the Sofia region produced
about 75% of the country’s iron ore. The
balance came from underground operations
at the Martinovo and Kroumovo Mines.
Bulgaria’s output of iron ore was insuffi-
cient to satisfy domestic needs, and about
2.3 million tons of iron ore was imported
from the U.S.S.R. Two large metallurgical
complexes, the Lenin Metallurgical Com-
plex at Pernik and the Kremikovtsi Com-
plex near Sofia, were in operation. Kremi-
kovtsi’s rolling mills were to be further
modernized and production of tinplate and
plastic-coated coil increased. Argon refining
was introduced at the plant, and the No. 4
coke oven battery, with a capacity of
650,000 tons per year, was started up. The
proportion of high-grade steels to total pro-
duction was planned to reach 40% within 5
years, from the 1984 level of 17.8%.

Lead and Zinc.—Bulgaria’s lead-zinc pro-
duction was based on underground oper-
ations at G. Dimitsov, Gorubso, Kolarov,
Madjarovo, Ossogovo, and a few other
mines. About 85% of all the country’s lead-
zinc deposits were concentrated in the Go-
rubso lead-zinc area in the Rhodopes region
in the vicinity of Madan and Rudozen. The
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typical minerals were galena, sphalerite,
chalcopyrite, and pyrite, plus a few others.
The ore of the Gorubso mines averaged
approximately 2% lead and 1.5% zinc. Lead
concentrate and zinc concentrate were proc-
essed mainly at the Plovdiv and Kurdjali
smelters. A new concentrator to increase
output was under construction at Ossogovo.

NONMETALS

Fertilizer Materials.—Exports of urea in-
creased because of the commissioning of the
third Vratsa urea unit, originally scheduled
to come on-stream at the end of 1981 but
which eventually took place in January
1983. This expanded Bulgarian urea capaci-
ty by 92,000 tons per year of nitrogen, to
687,000 tons per year.

Kaolin.—Deposits of kaolin occurred in
the northeast part of Bulgaria in Vijatov-
sky, Senovsky, Kaolinovsky, and Dulovsky
regions. The deposits were identical in geo-
logical structures and origin. It was esti-
mated that total reserves of kaolin in Bul-
garia were enough for surface exploitation
for the next 50 years. About one-third of the
reserves were estimated to be suitable for
the porcelain industry, and two-thirds, for
the refractory industry. The kaolin deposits
were located at depths of about 0.5 to 30
meters, with a thickness of 40 to 50 meters.
The deposits contained 14% to 22% pure
kaolin.

MINERAL FUELS

Bulgaria had about 5 billion tons of lig-
nite available for exploitation, which with
promising probable reserves could be in-
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creased by about 1 billion tons. The biggest
reserves of lignite were found at the East
Maritsa lignite basin, near the town of
Zagora, with over 2.9 billion tons of re-
serves, of which 2.1 billion tons were suit-
able for surface mining. Other lignite re-
serves, about 180 million tons, were at
Maritsa-Zapad, and about 500 million tons
were near Sofia. The brown coal reserves
were mainly in the Bobov Dol, Pernik, and
Pirin Basins and were estimated at 300
million tons. A new mine named Marshal
Tolbukhin was opened at Pernik in Septem-
ber. Hard coking coal reserves were found
in the Balkan Coalfield and were estimated
at 30 million tons. The country had 33
mines in production, including 7 open pits
that produced about 81% of the total. In
1983, the East Maritsa Field, where lignite
output was surface mined, produced 69% of
the total coal output. At full development of
the two largest mines at East Maritsa,
Troyanovo-Sever and Troyanovo-Yug, their
annual capacity will reach 19.5 million and
26 million tons, respectively. Over the next
15 years, it was planned to double output to
57 million tons per year. The greater part of
this expansion will be in open pit operations
of the East Maritsa, Elhova, Lom, and Sofia
Basins. The first mine in the Dobrudja
Basin was planned to reach a capacity of 3.5
million tons per year by the end of the
century. Two other deep mines with similar
capacity were planned for the future.

Foreign mineral specialist, Division of International
Minerals. .

20fficial exchange rate for the Bulgarian lev (L) for 1984
was L0.97=US$1.00, but values were not converted to
dollars because the lev is not freely convertible.






The Mineral Industry of
Burma

By Gordon L. Kinney!

Burma continued its development activi-
ties in the mineral field with the assistance
of foreign loan and aid programs. Overall,
the mining sector grew by 249% in fiscal
year (FY) 1982, with export earnings rising
45% to $41 million.* In FY 1983, copper ore
production led in tonnage* of metallic min-
erals, while tin ore was first in value. Ores
of lead, silver, tungsten, zinc, and a number
of industrial minerals also were produced in
amounts economically significant to the
Government, which owns and operates all
the important mines. In all, about 30 miner-
als were produced in commercial quantities
during 1984. Only the tin and tungsten
output, however, could be considered as
being of consequence on the world market.
Burma continued to allocate about 10% of
its capital budget to the mining sector and
planned to continue with this policy. The
capital budget for FY 1984 was targeted at
$137 million including local currency ex-
penditures, but because of a tight foreign
exchange situation, expenditures were
probably closer to $100 million with foreign
exchange requirements of $50 to $60 mil-
lion.

Burma continued to put priority on its
search for additional petroleum deposits.
Petroleum production has not kept up with
the country’s expanding needs. The Govern-
ment’s persistent policy of not importing
crude oil has led to shortages that have
steadily worsened. This has adversely af-
fected economic development as a whole
and some mineral development in particu-
lar.

The mining industry increased overall
employment in FY 1983 by more than 2,000
persons, to a total of 85,000. Approximately
72,000 of these were employed by the state-
owned mining operations or 4.6% of the

total Government employment.> Overall,
the mining sector accounted for 0.6% of
national employment and 1.2% of the value
of the net output of goods and services at
current prices.

Since 1976, Burma’s economy has grown
at an average rate of 6% per year, after a
decade of decline or stagnation. Changes in
Government policies since about 1975 have
been a key factor in this rate of growth. In
1983 and 1984, however, Burma faced dete-
riorating terms of trade for rice, its major
export earner. This led to serious problems
of foreign exchange availability. These diffi-
culties could persist at least over the next
few years.

The policy of the Government of Burma
was to avoid direct participation by foreign
investors. The Burmese legal system does,
however, permit joint ventures between
Burmese state companies and foreign inter-
ests. Several such arrangements were op-
erating, but none were known for any
onshore mining projects. Foreign aid has
contributed greatly to the economic growth
rate, especially in the industrial and mining
sectors. In 1983, multilateral sources sup-
plied over $200 million and bilateral sources
provided approximately $300 million.¢ This
aid has financed mineral-related projects in
copper, lead-zinc, tin-tungsten, and petrole-
um. These positive results have been offset,
at least in part, by three important factors.
First, Burma’s debt service ratio was
approaching 30%. It must, therefore, satisfy
most of its future needs for foreign ex-
change through loans made on concessional
terms, or through projects with clear com-
mercial viability. The high international
demand for concessional loans limits what
Burma can expect to receive, and few com-
mercially viable projects have been identi-

157



158

fied as yet. Second, even with dramatic
increases in rice production already achiev-
ed, Burma may be unable to increase its
earnings from international rice sales. Ex-
cellent international rice crops were likely
to depress prices in the short term, and
prospects for increased rice export earnings
were limited. Third, despite successes in the
rice program, the Government has been

reluctant to introduce market-type incen-

tives in the industrial and mining sector.”

In the short term, Burma’s economic
outlook was therefore somewhat clouded. In
the longer term, the major internationally
financed projects should start to generate
revenue, and the economic situation should
improve markedly.

The electric power sector continued to
show substantial gains as the Government
made strong efforts to stay ahead of the
rapidly increasing demand for stable and
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predictable power supplies. Net value of the
sector increased 11% in FY 1983 and in-
stalled capacity was increased more than
13% to 818 megawatts. Continuing work on
major projects to increase power output and
expand transmission facilities contributed
to the growth. These projects included a
Czechoslovak steam-powered generating
plant, British-aided gas-powered units,
Austrian-aided hydropower miniplants and
West German-aided installation of trans-
mission lines.®

The Government’s Electric Power Corp.
operated 635 megawatts of the total, with
the remainder in captive power in state
organizations. Over 47% of Electric Power’s
installed capacity was in natural gas fueled,
gas turbine powered generators. No other
country in the area utilized its natural gas
production for such a high percentage of its
electric power needs.

PRODUCTION

The value to the Burmese economy of the
output of the mining sector increased for
the eighth straight year in FY 1983. Ac-
cording to a Government source, the non-
fuel mining output at current prices topped
$122.5 million.®

Burmese mineral production tonnage and
value figures are difficult to evaluate be-
cause data are often changed, mostly by
reducing the previous year’s figure. The
result is that each current year’s output is
more favorable compared with those of
other years.

Crude oil and natural gas continued to be
by far the most valuable mineral commodi-
ties. Copper, tin, and tungsten were the
most important in value of the metallics.
Limestone topped the list of both value and
tonnage for the nonmetallics.

Burma has changed its method of report-
ing annual tin and tungsten production
figures. Instead of one tonnage figure each
for tin, tungsten, and a mixed tin-tungsten
concentrate, tin was reported as 65%- and
T4%-tin concentrate; tungsten as 65%- and
67%-tungsten concentrate; and a percent-
age figure was not reported for mixed tin-
tungsten-scheelite concentrate. In addition,
the tonnage of scheelite concentrate, unde-
fined, was reported in FY 1983 for the first
time.!* Monthly reported figures from the
Central Statistical Organization have re-
tained the old reporting system, leading to
further complications. Widely differing in-
terpretations of these figures are expected
in the mining literature when metal con-
tent totals are extracted.
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Table 1.—Burma: Production of mineral commodities®
(Metric tons unless otherwise specified)

Commodity? 1980 T1981 1982 1983P 1984¢
METALS
Antimony, mine output
Grosswelght e 1,094 250 - - -
Sb content® U 440 100 - - -
Copper:
Mine output, metal content 56 7 101 4,200 12,000
Matte, gross weight . . _ _ _ _ ___ _ : 123 170 223 173 173
};m andsteel: Pigiron _ _ _ _ _ ____ ___________ - 3,753 13,328 15,200 17,764
ad:
xineloutput, metalcontent _ _ _ _ ___________ €14,200 €16,100 €16,050 23,146 21,987
etal
Refined including secondary _ _ .. _ _ _ ______ 6,014 4,068 17,829 1,636 6,996
Antimonial lead (18% t0 20% Sb) _ _ __ __ ___ 185 254 279 254 254
Nickel:
Mine output, metal content® __ _ ___________ 14 20 20 20 20
Speiss, grossweight _ _ _ _ _ _ _ _ ____________ 51 80 81 80 80
Silver, mine output _ _ . _ _ _ thousand troy ounces_ _ 587 450 526 558 576
Tin, mine output, metal content:
Of tin concentrate _ _ _ _ _ _ _ __ __ __________ 540 596 804 629 745
Of tin-tungsten concentrate _ _ _ _ _ _ __ _______ 750 842 877 1,013 1,283
Total _ _ _ . 1,290 1,438 1,681 1,642 2,028
Tungsten, mine output, metal content:
Of tungsten concentrate _ _ _ __ _ ___________ 305 248 243 235 216
Of tin-tungsten concentrate _ _ _ _ _ _ _ _ _ ______ 518 577 601 695 880
Total _ _ _ _ - 823 825 844 930 1,096
Zinc, mine output, metal content 4,079 3,556 5,382 4,537 5,320
NONMETALS
Barite® _ _ _ _ - 4,819 6,933 16,029 €11,200 11,000
Cemel;t, hydraulic_ _ _ - ___ _ _ ______________ 386,159 317, 7434 344,225 334,685 311,179
4,390 793 409 404 110
1,347 2,317 1,463 €1,710 1,710
3,711 1,755 1,633 €1,780 1,020
4,626 813 813 810 810
1,689 4,267 2,540 2,700 6,220
199 1,422 279 200 234
37,132 31,095 26,079 34,278 39,200
Nitrogen: N content of ammonia® _ ____________ 59,900 59, 300 51,000 53,900 57,800
Pigments, mineral, natural: Iron oxide __ ________ 330 350 €350 €350 300
Precious and semiprecious stones: Jadeite®
kilograms_ _ 7,953 8,891 9,682 29,107 20,694
Salt® _ _ _ _ _ o ____ thousand tons_ _ 268 270 269 288 280
Stone:? :
Dolomite _ _ _ - 2,450 6,381 3,250 4,400 4,000
Limestone, crushed and broken _ _ thousand - tons.. - 1,151 1,219 1,221 1,247 1,210
Quartz_ . _ - 143 37 39 . -
Talc and related materials: Soapstone® _ _ _ _______ 333 128 128 128 128
MINERAL FUELS AND RELATED MATERIALS
Coal, lignite_ _ _ _ ___ ___ _____ - 26,919 38,100 38,200 34,500 43,200
Gas, natural:
ross® _ _ _ _ ___________ million cubic feet__ 16,000 16,000 19,000 720,000 26,000
Marketed® _ __ ___ ______________ do_ ___ 14,837 14,878 17,400 18,190 24,796
Petroleum:
Crude (gross wellhead) .
thousand 42-gallon barrels_ _ 10,110 10,447 9,789 10,168 11,761
Refinery products® _ _ _ ____________ do____ 7,300 7,670 7,000 7,000 8,000

€Estimated.  PPreliminary. "Revised.
1Table includes data available through June 5, 1985.
2[h addition to the commodities listed, pottery clay, common sand, glass sand, other vanetxes of crude constructlon

stone, and other varieties of gem stones are produced, but available information is i q to make reliable est
of output levels.

3Data are for fiscal years beginning Apr. 1 of that stated.

“Includes fire clay powder.

5Brine salt {Jgductlon as reported by the Burmese Government was as follows: 1980—80,701; 1981—83,795; 1982—
73,901; 1983—200,944; and 1984—100,000 (estimated).
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TRADE

Burma’s export earnings from minerals
during FY 1983 totaled $41 million, exclu-
sive of the gem and jewelry trade. This was
a 46% increase over the 1982 figure. The
initial sale of copper concentrate was not
made as reported in 1983. Delivery was
delayed because the Ministry of Mines was
weighing the four bids that had been ten-
dered for the concentrate. A Japanese firm
finally received the contract for delivery by
yearend 1984.

Overall, FY 1983 imports decreased to
$327 million from $846 million in FY 1982,
while exports increased to $409 million
from $391 million' in FY 1982. The large

swing in imports gave Burma a favorable
balance of trade for the first time in many
years. Partial figures for 1984 showed a
strong favorable trade balance in the first
third of the year, then a gradual swingback
toward a possible small trade surplus. Cur-
rent year trade data for Burma is seldom
available early enough for even this prelim-
inary appraisal.t

In 1983, the 20th annual Government
gem and jewelry sale to foreign dealers
showed a significant increase over the 1982
sale. Proceeds reached $8.8 million in the
1983 sale compared with $5.4 million in its
1982 sale.

COMMODITY REVIEW

METALS

Copper.—The No. 1 Mining Corp.’s Mony-
wa Copper Mine near Monywa, Sagaing
Division, hit a production level of 8,000 tons
per day in 1984. The latest ore reserve
figures were reported to be 117 million tons
at an average grade of 0.734%  copper.
Projected project life would be 48 years at
current levels. A Japanese firm bought the
first year’s production of copper concen-
trate, which averaged 22% copper and 25 to
30 grams of silver per ton.

The Government proposed building a
small smelter near Monywa and opening up
a second copper deposit located at Letpa-
daung, near the Monywa Mine.?

Iron and Steel.—The second electric arc
furnace at Anisakan near Mandalay was
reportedly completed and a test run made.
The second furnace was to be used for steel
billet production, while the first would con-
tinue to be used to supply pig iron to the
several small foundries in Burma. Both
furnaces use 100% direct-reduced iron feed
from the adjacent direct-reduction plant,
which uses the Italian Kinglor Metor proc-
ess. The second direct-reduction module was
believed to still be under construction at
Anisakan.

Kobe Steel Ltd. of Japan was to lead a
Japanese consortium in renovating the 26-
year-old Ywama steelworks near Rangoon.
The contract was signed 17 months after
the Metal Industries Corp. called for inter-
national bids on the job. The contract was to
provide for design, engineering, equipment
supply, supervision of construction, and the

training of Burmese personnel in Japan.
The renovation will include work on the
electric furnace, the wire mill, and the
rolling mills. A two-strand continuous billet
caster of 12,000 tons per year capacity was
also to be installed. Work is to begin in
April 1985, with startup scheduled for mid-
1987.13

Lead, Zinc, and Silver.—The Bawdwin
Mine in Shan State, the only domestic
source of lead, zinc, and silver, continued to
represent a substantial source of foreign
exchange earnings. The mine now consists
of a combined underground and open pit
operation. Limited production from its open
pit began in 1984, and equipment was still
being procured and assembled at yearend.
The underground mine was being worked
concurrently to a depth of 520 meters on 14
levels. With the startup of the open pit, the
combined ore production was about 1,000
tons per day. The mine and nearby Namtu
smelter and refinery together employed
7,122 workers.

The Federal Republic of Germany funded
the development of the open pit operation
and, in addition, provided a $1.7 million*
credit to No. 1 Mining to expand the Bawd-
win ore-dressing facility. Klockner Indus-
trie Anlagen GmbH of the Federal Republic
of Germany was reportedly selected to sup-
ply equipment for the 500-ton-per-day ex-
tension of the flotation mill.

Tin and Tungsten.—The increasing tin
production reflected investments funded by
the International Development Association
under the tin-tungsten expansion project.
Performance was marred, however, by a
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mechanical problem with the new dredge
operating near the Tenasserim coast. It was
not known if the dredge would have to be
towed to Penang, Malaysia, for repairs or if
they could be made locally. Late 1984,
production would have suffered if the re-
pairs were not made quickly.

Development of five new gravel pump
mines, which were to be funded by a $16
million Asian Development Bank (ADB)
loan, has apparently been canceled at the
request of Burmese authorities. The appar-
ent cancellation was because of a dispute
over the suitability of a Mining Corp. No. 2
controlled consulting group for the project.
The ADB maintained that the consultants
did not have the expertise required. The
new mines would have raised the country’s
tin and tungsten output significantly.

Following severance of diplomatic re-
lations with North Korea, the plan to ex-
pand the tin smelter at Syriam, Pegu Divi-
sion, from 1,000 to 2,000 tons per year was
shelved.’* The Burmese Government report
to the legislature for 1984 indicated that the
smelter had been producing refined tin
satisfactorily but had not reached design
capacity yet.

NONMETALS

Cement.—Despite a modest production
increase in cement raw materials and port-
land cement, Burmese consumers faced con-
stant shortages because of the heavy de-
mand from large Government projects like
the Kinda and Sedawgyi Dams. Plans for
increased production were dealt a severe
blow in October 1983 when the French-aid-
supported mill that was under construction
at Myaingalay, Kawthule State, near Pa-an,
was severely damaged by insurgents. As of
June 1984, repairs had not been started.
The Government had been counting on the
plant to begin supplying 840 tons per day by
yearend.

A plant expansion project was still under-
way at the Kyangin cement plant. A capaci-
ty of 1,400 tons per day was scheduled for
completion during 1984, but apparently was
not yet operational. The only new facility
now likely to open within the next few
years is the 800-ton-per-day plant planned
for Kyaukse in Mandalay Division.

Fertilizer Materials.—The Government-
owned Petrochemical Industries Corp. (PIC)
began plans for the fertilizer complex part
of the Martaban gas development project.
PIC proposed to build a large ammonia and
urea complex and also a large methanol
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plant whose output would be for export. A
European consortium was reported to be
interested in building the plants if financ-
ing can be arranged. PIC wanted to develop
a site on the eastern bank of the Irrawaddy
Delta southwest of Rangoon, but the site
proved to be too soft for economical con-
struction. The consortium favored a site on
the western side of the delta at the end of
the Arakan Hills where the ground would
be more suitable for heavy construction. A
feasibility study would have to be made of
the new site before any definite financial
commitments could be made with the world
lending organizations.

In other developments, Voest-Alpine AG
of Austria had nearly completed a $3 mil-
lion modernization of the 20-year-old urea
plant at Sale in the Chauk Oilfield in
Magwe Division. The project was scheduled
for startup before yearend after incurring
major delays because of a cement shortage.

Uhde GmbH of the Federal Republic of
Germany was building a 91,000-ton-per-year
nitrogen-ammonia-urea plant in Kyaw Zwa
near Prome, Pegu. The plant was in its final
construction stages and was due for startup
early in 1985.

MINERAL FUELS

Coal.—A Government report showed that
lignite production has been climbing steadi-
ly since 1980, and the FY 1984 plan contin-
ued the trend with a 22% increase. Mining
Corp. No. 3 planned to develop lignite de-
posits in northern Burma for power produc-
tion in order to bridge the gap between
declining petroleum production and grad-
ually increasing hydropower. The project
has been hindered by the remote and rough
terrain where the sites are located and the
high capital costs, which when compared
with other alternatives make the project
marginally attractive in economic terms.
The project was unlikely to move ahead
quickly unless Burma’s energy problems
worsen dramatically.

0il and Natural Gas.—The Burmese Gov-
ernment was developing plans to exploit
natural gas deposits discovered in the Gulf
of Martaban. The overall project would
require an expenditure of more than $1
billion and would depend heavily on foreign
funding for its execution. The gas deposits
were discovered in 1982 by the Burma
Petroleum Development Co., a 60:40 joint
venture between the Government-owned
Myanma Oil Corp. (MOC) and the Japan
National Oil Corp. Depending on the source
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of the estimate, the reserves have been
quoted at from 3 to 8 trillion cubic feet.
Basically, the project would consist of devel-
oping the fields, bringing a pipeline to
shore, and building a methanol, a urea, and
two ammonia plants to utilize the gas.'
Two gas-fired powerplants would supply the
project’s electricity needs and the surround-
ing areas. Since the gas from the Gulf of
Martaban is apparently available in consid-
erable volume, the Burmese planners felt
that its development would furnish a source
of foreign exchange, which has been in
short supply during recent years. All of the
methanol and most of the fertilizer would
be exported.

Burma has been unsuccessful in finding
significant commercial deposits of crude oil
in its recent exploration attempts. Crude oil
production onshore has continued to cause
economic problems. The Government policy
of not importing crude oil had led to serious
shortages because domestic production has
been stagnant for the last several years.
Production figures vary considerably de-
pending on the sources, but it was certain
that whatever the actual figures were in
1983 and 1984, production was not enough
for the needs of the Burmese economy, and
the country’s refineries operated at less
than 50% of capacity.

There was one encouraging find at Paya-
gon near Kyailat in the Irrawaddy Delta. It
reportedly flowed 300 barrels per day of
crude and 9 million cubic feet per day of gas
from a limestone and sandstone formation
similar to that found in the Gulf of Mar-
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taban.!” MOC was drilling a well on a small
island in the estuary in an attempt to
confirm the probability that this formation
forms a continuous structure between Pay-
agon and the Martaban discovery. Prospects
of significant oil production would be much
better if the beds and reservoir conditions
are continuous.

Burma has purchased its first offshore
drilling rig, the jackup “Trident I,” and
renamed it “Rewati 1” MOC generally
leases the use of offshore rigs for its explora-
tion drilling.

!Physical scientist, Division of International Minerals.

2The Burmese fiscal year begins Apr. 1 of the year
stated.

3Values have been converted from Burmese kyats (K) to
U.S. dollars at the average rate in FY 1982 of
K7.76=US$1.00; FY 1983, K8.25=US$1.00; and FY 1984,
estimated at K8.25=US$1.00.

4Metric tons are used throughout this chapter.

SMinistry of Planning and Finance. Report to the Pyithu
Hluttaw on the Economic and Social Condition of the
Sogi_alist Republic of the Union of Burma for 1984-85. 1984,
p. 15.

SU.S. Embassy, Rangoon, Burma. State Dep. Airgram
A-13, Oct. 25, 1984, p. 2.

7Page 3 of work cited in footnote 6.

P ‘ll;%r Eastern Economic Review. Asia 1985 Yearbook.

®Page 19 of work cited in footnote 5.

19Page 116 of work cited in footnote 5.

UCentral Statistical Organization, Rangoon, Burma.
Selected Monthly Economic Indicators. Statistical Paper
No. 3, Sept.-Oct. 1984, p. 1.

12U.S. Embassy, Rangoon, Burma. Industrial Outlook
%)es?n-EMinerals. State Dep. Airgram A-007, June 1,

984, p. 2.

13Metal Bulletin (London). No. 6924, Sept. 28, 1984, p. 33.

14Value was converted from deutsche marks (DM) to
U.S. dollars at the rate of DM2.846 = US$1.00.

15Page 3 of work cited in footnote 12.

!$Far Eastern Economic Review. V. 126, No. 92, Oct. 18,
1984, p. 66.

7Petroleum News. V. 15, No. 10, Jan. 1985, p. 19.



The Mineral Industry of
Canada?

By Harold R. Newman?

The major efforts of the Canadian miner-
al industry to increase productivity and
efficiency and initiate cost-reduction meas-
ures were largely successful. There were
productivity gains in 1984, which reduced
unit costs. Although mineral output showed
a healthy increase over that of 1983, low
prices for several commodities such as cop-
per, gold, iron ore, molybdenum, nickel, and
silver resulted in a slower paced recovery
than anticipated. Generally low mineral
commodity prices, sluggish demand, and
tighter inventory controls by consumers
resulted in moderate growth and partial
economic recovery for Canadian mineral
producers. Many companies, having high
debt-to-equity ratios, were using their in-
creased earnings to reduce debts. Most new
capital investments were directed toward
cost-reduction measures. The new capital
investment in the mineral industry was $7.7
billion,* up from $7.3 billion in 1983.

Canada continued to rank third in the
world as a mineral producer behind the
United States and the U.S.S.R. The country
continued as a leading producer of asbestos,
nickel, potash, and zinc and the second
largest producer of molybdenum and urani-
um. Also, Canada ranked first in the world
in mineral exports. Over 80% of the coun-
try’s mine output was shipped to more than
100 countries. The United States was the
principal customer for Canadian mineral
products. These products accounted for
nearly 27% of total national exports and,
directly and indirectly, about 6% of all
employment.

Government Policies and Programs.—
The Canadian mining industry is dependent
on foreign markets, since about 80% of its

output is exported. The greater portion of
these exports go to the United States. Peri-
odic talks have been held between Canada
and the United States to address the ques-
tion of free trade between the two countries
and to examine the benefits and costs. In
November 1984, Canada’s Minister for In-
ternational Trade outlined possible issues
for discussion that included (1) a compre-
hensive trade agreement that would remove
all barriers on bilateral trade, or a sectoral
free trade agreement wherein products in
certain defined sectors are traded free of
barriers, and (2) a trade arrangement
whereby the present trade regime is main-
tained with provisions for a balance of
advantage for the two countries. These and
other possibilities were expected to be the
subjects of future discussions between the
two countries.

The national elections in 1984 brought a
change of administration in the Federal
Government. The newly elected Conserva-
tive Party was conducting an extensive
review of the National Energy Program and
the Federal Investment Review Agency.
Tax incentive measures and other actions to
increase profitability and attract invest-
ments in the mining industry were under
review by the Federal Government.

Five new Mineral Development Agree-
ments (MDA) between the Federal Govern-
ment and the Provinces of Manitoba, New
Brunswick, New Foundland, Nova Scotia,
and Saskatchewan were signed. The total
Federal commitment for the five MDA’s
was $49 million, and the Provincial commit-
ment was $29 million. Discussions with
other Provinces were continuing. Work un-
der the MDA’s provide geoscience data,
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mining and processing technology, and mar-
ket and economic studies to identify new
development opportunities.

In early 1984, the government of Quebec
announced grants for a total of $45 million
to accelerate mineral resource projects that
would have been delayed owing to the
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Mines Selbaie ($19 million), Northgate Pati-
no Mines Inc. ($12 million), Gaspe Copper
Mines Ltd. ($9.8 million), Camchib Re-
sources Inc. ($2 million), Les Mines d’Ar-
gent Abcount Inc. ($1.7 million), and Aique-
belle Resources Inc. ($600,000). The grants
were contingent upon the above companies

economic situation. Companies that were investing $196 million.
reported to have received funds were Les
PRODUCTION

According to the Canadian Department of
Energy, Mines and Resources (EMR), the
total value of Canada’s mineral production,
including fuel and nonfuel minerals, in 1984
was $32.6 billion compared with $29.2 bil-
lion in 1983. The 10 leading minerals were
petroleum, natural gas, natural gas byprod-
ucts, coal, iron ore, zinc, copper, gold, nick-
el, and uranium, which represented 87% of
the total value of output of the industry. All
of these commodities except copper, gold,
and silver showed increases in value over

those of 1983. The metallic sector’s value of’

output was $6.4 billion, a 15% increase over
that of 1983. ‘Nonmetallics and industrial
materials totaled $3.2 billion, up 13.5% over
that of 1983. The fuel sector’s value totaled
$22.7 billion, an increase of 10.5% over that
of 1983. i

The largest share of the total value of
output was produced by the Province of
Alberta, whose $19.7 billion represented
60% of the total value. Of this share, $11.4
billion was for crude petroleum, $5.3 billion
for natural gas, $3.3 billion for natural gas
byproducts, $442 million for sulfur, and
$364 million for coal. Ontario was second in
output with $3.4 billion, which represented
10% of the total value. Output was up
significantly in Saskatchewan with a 33%
increase over that of 1983 to almost $3
billion. British Columbia’s mineral output
was up slightly with a total of $2.5 billion,
while Quebec’s output remained relatively
unchanged at $1.5 billion. The Northwest
Territories’ output of $560 million showed
the sharpest increase because of the reopen-
ing of some mining operations that had

been closed because of economic conditions.
According to a survey by The Northern
Miner,* Canadian companies were planning
to bring at least 40 underground and open
pit mines into production in Canada and the

‘ United States before 1992. Capital invest-

ment requirements were estimated at about
$2 billion, with more than one-half of the
potential mines expected to be gold produc-
ers.

The value of mineral output increased in
9 of 10 Provinces. It increased in the North-
west Territory and decreased in the Yukon
Territory. The Province of Alberta with its
large oil and gas output accounted for
approximately 60% of Canada’s total miner-
al value. Production values of the Provinces
and Territories follow:

Value, billion U.S. dollars
1983 1984°

Province or Territory
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PPreliminary.
1Less than 1/2 unit.

Source: Department of Energy, Mines and Resources,
Ottawa, Canada. Canadian Mineral Survey, 1984.
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Table 1.—Canada: Production of mineral commodities*
(Metric tons unless otherwise specified)

Commodity ° 1980 1981 1982 1983 1984°
METALS
Aluminum:
ﬁlumlina, gross weight _ _ _ _ _ _ _ thousand tons_ _ 1,202 1,208 1,127 1,116 1,126
etal
1,068,198 1,115,691 1,064,795 1,091,231 1,231,000
65,147 59,281 62,000 63,000 64,000
2,361 @ __ - 510
150 168 189 202 - 220
1,303 1,298 854 1,456 1,602
531,000 469,403 w w w
2,118 2,080 1,404 1,584 2,325
Metal” __ __________________________ 1,018 1,277 1,041 1,324 1,890
Columbium and tantalum:
Columbium concentrate (pyrochlore):
Gross weight® _ _ _ __________________ 3,884 4,100 4,758 3,100 4,368
Cbeontent _ _ _ _ __ _________________ 1,722 1,916 2,145 1,300 1,965
Tantalum concentrate:
Grossweight®_ __ _____ _____________ 550 289 258 . __
Cbeontent _ _ - _ __ _________________ 8 9 8 - -
Tacontent _ _ _ _ _ ___ _______________ 94 94 k4 . .
Copper:
Mine output, recoverable metal content® __ __ ___ 716,400 619,328 612,455 653,040 712,374
Metal, primary and secondary:
Blister andanode_ _ __ __ _____________ 492,710 479,046 366,625 375,000 452,000
Refined . _ _ _ ____________________ 505,238 476,655 331,780 464,333 515,000
God _______________ thousand troy ounces._ _ 1,552 1,673 2,081 2,363 2,614
Iron and steel: :
Iron ore:®
Grossweight __________ thousand tons_ _ 48,154 51,985 35,425 33,495 37,188
M I{on content_ _ _ ______________ do_ ___ 30,803 32,642 22,530 21,300 23,566
etal:
Pigiron ___________________ do____ 11,183 9,743 8,000 9,443 10,629
Ferroalloys _ ___ _____________ do____ 289 282 218 269 216
Steel,crude _ _ __ _____________ do____ 15,887 14,811 11,762 12,828 14,715
Semimanufactures!® ___________ do____ 13,030 13,186 9,556 NA NA
Mine output, Pbcontent _ _ __ __ ___________ 296,641 332,045 341,212 251,467 259,402
Metal, refined:
Pﬂmary ________________________ 162,463 168,450 174,310 178,043 173,000
Secondary _ _ _ __ __________________ 72,117 69,658 67,566 63,914 79,000
esium metal, primary _ _ __ _ ____________ 8,899 8,648 7,900 6,000 8,000
Mol ﬁ'bdenum __________________________ 12,198 12,850 13,961 10,194 10,965
Nickel:
Mine output, metal content®* _ __ _ __________ 184,802 160,247 88,581 128,113 174,195
Metal,smelter _ __ __ __________________ 152,299 109,303 58,636 87,200 104,000
Platlnum-group metals_ _ _ _ _ ______ troy ounces_ _ 410,757 382,667 228,426 223,925 348,216
Selenium, refined!® _ _ ____________ kilograms_ _ 453,600 350,010 222,000 266,000 448,000
Silver _ _____________ thousand troy ounces_ _ 34,401 36,311 42,246 35,559 37,568
Tellurium, refined"® _____________ kilograms_ _ 45,000 21,297 €18,000 T ©16,000 15,000
Tin, mine output, metal content _ _____________ 243 239 135 141 217
Titanium:
Ilmenite, gross weight _ _ _ _ ___ thousand tons_ _ 1,853 2,008 1,735 1,600 1,800
Sorel slag (80% TiOa)'®_ _ ___ —-— 847,710 759,191 669,000 630,000 720,000
Tungsten, mine output, W content _ . 8,179 1,993 2,842 328 3,690
E_ramum oxide(UsOg) — — . ____________ 7,947 8,853 7,643 8,483 9,693
inc:
Mine output, Zncontent _ _ _ _ ____________._ 1,058,714 1,095,958 1,189,000 987,713 1,213,000
Metal, refined, primary ___ ______________ 591,565 618,650 511,870 617,033 685,000
NONMETALS
_____________ thousand tons_ _ 1,323 1,122 834 858 922
______________________________ 94,317 86,117 21,744 45,000 48,000
Cement, hydraulic!* __________ thousand tons_ _ 10,497 10,145 8,426 7,871 8,619
Clays and clay products?® __ ___ value, thousands._ _ $133,611 $119,116 $95,993 $127,400 $105,700
Diatomite® _ __________________________ 3,615 2,600 2,000 2,000 2,000
Gypsum and anhydrite _ _ __ _____ thousand tons_ _ 7,209 17,025 5,987 7,507 8,725
Lime________ __________________ do- 2,554 2,555 2,197 2 232 2,261
Magnesite, dolomite, brucite ___ value, thousands._ $10,405 $11,472 $8,216 $7,825 $7,590
Mica, scrapandflake _ _ _ __ ________________ 9,979 10,881 9,979 10,433 10,881
Nephelinesyenite _______________________ 592,000 581,565 550,000 528,000 485,000
:N ofammonia _ _ ____________ 2,095,577 2, 176 249 2,062,100 2,887,870 3,493,464
Plgmems. mineral: Iron oxndes. natural _ _ _ _______ €2,800 &) - - -
Potash, KgO equivalent _ _______ thousand tons_ _ 7,532 6,549 5,309 5,708 6,324
Pyrite and pyrrhotite, gross weight __ __________ 32,000 10,198 19,268 5,000 5,000
Salt ____________________ thousand tons_ _ 7,700 7,240 7,940 8,602 10 294
Sandandgravel ___________________ do_ ___ 276,452 259,661 207,227 233,408 649
Silica(quartz) _________________________ 2,525 2,238 1,797 2,303 2.624

See footnotes at end of table.
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Table 1.—Canada: Production of mineral commodities! —Continued
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983 19847
NONMETALS —Continued
Sodium compounds, n.e.s.:
Sodium carbonate® _ _ __ ____________ ——— 450,000 475,000 475,000 425,000 365,000
Sodiumsulfate_ _ _ __ __________________ 480,666 535,214 542,839 454,000 387,000
Stone® ____._____________ thousand tons_ _ 103,366 85,041 61,929 74,466 78,315
Sulfur: .
Elemental byproduct:
Ofsmeltergases _ _ ____________ do____ 903 783 627 678 875
Ofsour naturalgas ____________ do____ 5,899 5,599 5,226 5,390 5,260
Ofrefineries® _ _ ______________ do____ 160 160 160 170 165
Oftarsands __ _______________ do____ 286 247 259 330 302
S content of pyrite and pyrrhotite®_ ___ _ _ do____ 14 10 9 5 7
Talc, soapstone, pyrophyllite _ _ _ _____________ 91,848 82,715 72,182 97,000 126,000
MINERAL FUELS AND RELATED MATERIALS
Carbonblack® _________________________ 135,000 130,000 130,000 135,000 176,500
Coal:
Bitumi and subbi inous_ _ _ __________ 30,717,000 33,290,000 35,317,000 37,048,000 47,510,000
Lignite_ - _ _ ________________________ 5,971,000 6,798,000 7,494,000 7,760,000 9,918,000
Coke, high-temperature _ __________________ 5,250,000 4,659,000 4,000,000 4,120,000 4,900,000
Gas, natural:
Gross_ ___ ____________ million cubic feet__ 3,541,024 3,019,191 3,076,002 3,372,670 3,173,000
Marketed _ _ _ __________________ do-___ 3,067,711 2,399,415 2,682,747 2465100 2,506,000
Natural gas liquids:
TOSS:
Butane ______ th d 42-gallon barrels_ _ 21,292 20,443 20,375 19,793 30,492
Propane _ _ _________________ do____ 34,188 33,016 33,547 30,211 37,322
Pentanesplus_ _ ______________ do____ 38,089 36,420 35,366 33,371 34,513
Ethane_ ___________________ do____ 20,475 29,541 26,698 29,577 35,765
Condensate __ _______________ do____ 1,188 1,881 936 880 1,057
Total _______ ___________ do____ 115,232 121,301 116,922 113,832 139,149
Peat _ _____ __ _____________________ 488,000 461,993 €4817,000 544,000 499,000
Petroleum:
Crude'” ________ thousand 42-gallon barrels_ _ 523,441 467,701 464,122 494,617 560,360
Refinery products:
Gasoline:
Aviation ________________ do____ 1,472 1,480 1,066 1,081 1,313
Other __________________ do.___ 241,778 239,707 212,126 215,000 221,300
Jetfuel ___________________ do____ 30,537 28,841 25,153 18,232 17,235
rosine_ _ _ ________________ do____ 24,184 18,575 16,256 13,803 13,819
Distillate fuel oil _ _ _ __ EE do_ _-__ 181,930 171,907 146,938 81,708 54,484
Residual fueloil ______________ do____ 102,124 100,707 74,472 76,000 56,472
Lubricants_ _ _ _______________ do_ ___ 5,120 5,898 4,860 4,940 5,806
Liquefied petroleumgas __ _____ __ do____ 13,520 16,337 16,101 15,600 21,008
Petrochemical feedstocks _ _ _ _____ _ do____ 32,894 32,366 28,900 26,962 25,701
Asphalt ___________________ do____ 20,907 19,139 16,065 16,656 16,096
Petroleumcoke . _ _ _ ___________ do____ 1,218
} 20,327 10,623 9,870 10,127
Unspecified - _______________ do____ 5,310
Refinery fuel andlosses _ _ ___ ____ _ do____ 32,035 40,360 36,186 36,000 38,000
Total . _______________ do_ ___ 693,629 695,644 588,746 515,852 481,361

®Estimated.  PPreliminary. Revised. NA Not available. =W Withheld to avoid disclosing company proprietary

ta,

1Table includes data available through May 31, 1985.

3Sb content of antimonial lead alloys, flue dust, and doré slag estimated on the basis of reported gross production.

3Revised to zero.

“Refined metal and bullion from domestic ores plus recoverable Bi content of exported concentrates.

SRefined metal from domestic ores plus recoverable Cd content of exported ores and concentrates.

SActual output not reported. Data represent Co content of all products derived from ores of Canadi origin, i
nickel oxide sinter shipped to the United Kingdom and nickel-copper-cobalt matte shipped to Norway for further
processing.

7Actual output not reported. Data represent the output within Canada of metallic cobalt from ores of both Canadian
and non-Canadian origin.

SBlister copper from domestic ores plus recoverable Cu content of exported matte and concentrates.

®Series revised to reflect actual mine production rather than sales, which were reported as production in previous
editions. Sales figures, on a gross weight basis, in thousand metric tons, follow: 1980—49,068; 1981—44,551; 1982—35,425;
1983—24,988; and 1984—31,235.

1%Includes shipment of ingots from primary plants for rolling elsewhere.

1Refined nickel from domestic ores plus Ni content of oxide produced and recoverable Ni content of exported matte.

12From all sources, including imports and secondary sources.

13Refined Sorel slag contained 72% TiOz in 1980-82; 74% TiOz in 1983; and 80% TiO2 in 1984.

4Cement shipped and/or used by producers.

!5Includes bentonite,products from common clay, stoneware clay, fire clay, and other clays.

16Crushed, building, ornamental, paving, and similar stone.

Including synthetic crude (from oil shale and/or tar sands).

Tudi
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Table 2.—Canada: Mineral production in

1984, by commodity
(Percent)
. Share of
Commodity total?
Petroleum,crude __ __ ______________ 41.5
Naturalgas __ ______________ 174
Natural gas products 6.5
Coal 4.2
35
3.2
2.8
2.8
2.1
1.9
1.6
125
100.0
PPreliminary.

Sources: Department of Energy, Mines and Resources,
Canada, and Statistics Canada, 1984.

Mining activities were conducted in every
region of the country. The values of princi-
pal mineral production follow:

167

Value, million U.S. dollars

C dit:
nd 1983 1984
METALS
Ironore _ _ _ _ ______ 963 1,115
e g
| S X ,
fge ____________ 933 931
Nickel _ - _________ 592 883
Uranium(U) _______ 507 695
Silver ___________ 421 310
ad _ ___________ 122 196
Molybdenum _ _ ___ __ 68 83
Total . _ ________ 5,501 6,327
NONMETALS

Asbestos_ _ _ __ _____ 296 634
Cement __________ 460 506
Potash, K20 equivalent 490 313
t o ___ 131 163
Lime____________ 119 132
Clay products_ _ _ _ _ _ _ 100 107
Gypsum _ _ ________ 45 52
Total - _ _ _______ 1,641 1,907

MINERAL FUELS
Petroleum _ _______ 13,649 13,564
Naturalgas_ _____ __ 5,366 5,699
Coal ____________ 989 1,376
Total - _ _ _______ 20,004 20,639

PPreliminary.

Source: Department of Energy, Mines and Resources,
Ottawa, Canada. Canadian Mineral Survey, 1984.

TRADE

Minerals have been a central element of
trade for many years and accounted for
nearly 27% of total exports in 1984. The
Canadian material sector’s trade surplus
usually offsets the cumulative deficit from
other sectors. However, the mineral sector,
like other sectors, has had to contend with
protectionist pressures as well as stiffer
competition from exporting countries whose
currencies have depreciated relative to the
Canadian dollar. Canada had the second
strongest currency in the world in 1984, and
this created problems with mining costs and
metal prices. EMR estimated that, in terms
of local currency, the price of copper, in less
than 4 years, has dropped 33% for produc-
ers in the United States, dropped 25% for
Canadian producers, and has risen;100% for
producers in Chile. Exchange rate deprecia-
tion leads to higher prices in Canada not
only for imports but also for Canadian
mineral production that can be exported.
Countries with external debt problems that
must maintain production of minerals to

earn foreign exchange further stressed the
international market and made it increas-
ingly difficult for Canadian producers to
maintain their share of the market. The
Canadian mineral industry, being mainly
export oriented, was able to contend with
the changes and adjustments taking place
worldwide. The improved aspects of the
international market in 1984 led to an
increase in mineral exports. EMR reported
that in the first 9 months, exports of crude
and fabricated materials totaled almost $17
billion, a 20% increase over that of the
same period in 1983. Of these exports, 75%
went to the United States. The growth of
the export market led to increased produc-
tion in some mineral commodities such as
coal, copper, iron ore, nickel, and some
nonmetallic minerals. Mineral imports
showed a 23% increase in value, totaling
over $7 billion for the first 9 months of 1984.
If mineral fuels were excluded, 71% of these
mineral imports were from the United
States.
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Table 3.—Canada: Exports and reexports of selected mineral commodities*
(Metric tons unless otherwise specified)
Destinations, 1983
Commodit; 1982F 1983 i
Y Islgtt:l Other (principal)
METALS
Aluminum:
Ore and concentrate _ _ _ _ __ _____ 28,367 46,001 41,356  United Kingdom 2,075; Italy 581.
Metalincluding alloys:
Scrap _ ______ 62,796 81,425 72,440  Japan 7,844; Taiwan 275.
Unwrought - 896,462 925,449 581,171 NA.
Semimanufactures 43,999 66,332 57,212 Indonesia 1,460; Costa Rica 1,429.
Cadmium: Metal i
forms ____ ________________ 170 1,365 776 U%isted Kingdom 495; Netherlands
Cobalt:
Oxides and hydroxides _________ 212 192 8 United Kingdom 184.
Metalincluding alloys, all forms __ _ 585 887 656 United ngdom 108; Belgmm-
Luxembourg 68
e
and concentrate including matte,
Cucontent _ ______________ 257,934 313,796 12,255 Japan 212,094; Republic of Korea
38,716; Taiwan 23,761.
Ash and residue containing copper _ _ 1,356 1,708 1,708 :
Metal including alloys:
Scrap _ _ ___ - 51,745 '53,469 46,092  Japan 2,643; Taiwan 1,189.
Unwrought_ __ _ - 233,118 298555 93,166 Chnén?l 6‘;7 ,13%; United ngdom
Semimanufactures - _ _ _ _ ____ 32,727 39,357 32,274 Venezuela 1 ,623; Israel 1,162.
Ore and concentrate, Au content . -
troy ounces_ _ 164,419 201,681 45,011 Japan 114,199; Taiwan 12,089.
Metalincluding alloys, unwrought .
and partly wrought
- thousand troy ounces_ _ 2,842 2,550 2,402 Japan 74; Hong Kong 18.
Iron and steel:
Iron ore and concentrate
thousand tons_ _ 27,281 25,528 8,924 United Kingdom 5,041; Japan 3,184;
‘West Germany 2,160.
Metal:
Serap - - oo 627,007 874,603 641,976 Ja&227’739,748; Republic of Korea
Pig iron, cast iron, related
materials _____________ 514,726 385,252 82,263 Netherlands 150,341; Japan 58,005.
Ferroalloys:
-Ferromanganese_ _ _ _ __ __ 11,739 4,160 4,160
Ferrosilicon_ _ __ __ _____ 40,860 45,728 27,133 Japan 14,909; West Germany 1,560.
Unspecified . _ - _______ 5,129 5,1 3,272 f(ost Gel;legny 797; Republic of
Steel, primary forms _ _ __ ____ 255,611 579,096 565,485 Philippines 5,987; Italy 5,281.
Semimanufactures:
Bars, rods, angles, shapes, sec-
tions_ _ _ ___________ 602,064 807,983 699,111  Algeria 20,265; Saudi Arabia 19,358.
Universals, plates, sheets _ _ 1,717,136 873,346 683,316 Mexico 31,959; Thailand 27,409.
Rails and accessories _ _ _ _ _ 06,986 38,322 317,640 Dominican Repub ic 478.
ire _ _ ___ __________ 97,256 129,573 127,873 Republic of South Africa 442.
Tubes, pipes, fittings __ _ _ _ 293,278 251,908 228,513  Syria 8,534; Iran 5,008.
Castings and forgings, rough 101,755 113,274 111,516 l\f;?co 1,049.
Ore and concentrate, Pb content _ _ _ 106,744 85,548 6,528 Be&um-Luxembourg 53,545; West
rmany 15,
Metal including alloys:
Serap — — ______________ 15,895 8,535 5,913 leam 758; Republic of Korea 756.
Unwrought_ __ ___________ 146,168 147,281 63,679 ited ngdom 28,780; Belgium-
Luxembourg 13, 008.
Semimanufactures _________ 6,679 11,411 10,720 Taiwan 299; Italy 251.
M. Metal including alloys, all
____________________ 4,536 2,577 1,087  Japan 797; United Kingdom 470.
Molybdenum Ore and concentrate in-
cluding scrap, Mocontent __ _ _ ____ 17,429 11,349 438 United Kingdom 2,451; Netherlands
,098; West Germany 2,006,
Nickel:
Ore and concentrate including matte _ 27,037 40,087 4 Nor’}w;?y 22,812; United Kingdom
1 1.
Oxides and hydroxides, N content _ _ _ 13,127 11,186 5,501
Metal including alloys:
Serap _ ________________ 3,283 2,988 2,525 Netherlands 329; Austria 61.
Unwrought_ _ _ ___________ 62,436 67,386 106
Semimanufactures _ _ ______ _ 10,524 10,451 1,818 Reg:bhc of South Africa 676;
lgium-Luxembourg 603.
Platinum—group metals:
Ore an rate, metal
troy ounces_ _ 230,585 185,092 2,636 United Kingdom 182,455.
Metalincluding alloys:
Waste and scrap_ _ _ _ _ _ do_ 50,895 39,192 32,119  United Kingdom 7,073.
Unwrought and partly wrought
do____ 30,672 101,307 88,189  United Kingdom 11,349; Japan 965.

See footnotes at end of table.
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Table 3.—Canada: Exports and reexports of selected mineral commodities' —Continued

(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982° 1983 i
y g::: Other (principal)
METALS —Continued
Selenium, elemental _ _ _ __ ________ 214 707 87 Belgium-Luxembourg 453; United
ingdom 111.
Silver:
Ore and concentrate, Ag content
thousand troy ounces_ _ 19,3%0 14,176 2,886 Jag?)rzno 5,968; Belgium-Luxembourg
Metal including alloys, h
and partly wmught _____ o_ _ __ 36,5% 33,804 33,669  Japan 42; Brazil 25.
Tin: Ore and concentrate, Sn content _ _ - 608 381 -58  United ngdom 271; Spain 52.
Uranium and/or thorium: Ore and
z_concentrate - - -~ value, thousands_ _ $290,655 $50,775  $20,610 United Kingdom $30,165.
1NC:
Ore and concentrate, Zn content _ _ _ 457,757 660,792 8,939 Belgium-Luxembourg 334,672; West
: Germany 113,698; Japan 47,817.
Blue der _ _ _ _ _ _ _ _________ 2,316 4,415 4,090 Colombia 169; United Kingdom 128.
Metal i cludmg alloys:
Sc _________________ 73,611 17,996 12,608  United Kingdom 2,549; West Ger-
man 1,610.
Unwrought_ _ ____________ 470,415 500,609 309,509 in. 69%74,244 United Kingdom
Semimanufactures _ _ . _____ 1,112 1,997 1,768 Chile 80; Hong Kong 74.
Other:
Ores and concentrates_ _ ________ 124,684 100,174 29456  West Germany 44,065; France 9,635.
Ashesand residues_ _ ____ ______ 24,305 % 14,958  Taiwan 5,649; Japan 3 965.
Precious metals, unspecified: Metals:
Waste and sweepings
value, thousands_ _ $44,135 $75,072  $32,658 United lgxlngdom $217, 148, West Ger-
many
Unwrought and partly wrought -
o_ ___ $97 $21 $20 - Bermuda $1.
Base metals including alloys, all
forms __ _ _ _ _ _ __ _________ 2,810 2,548 1,546 U.S.S.R. 500; United Kingdom 316.
NONMETALS
Abrasives, n.e.s.:
N I: Corund emery, p
etc _ _ . ___ o ___ m 195 733 Japan 24; Peru 20.
Artificial
Corundum ______________ 110,665 110,226 104,163 United Kingdom 5,990.
Silicon carbide_ _ _ ___ ______ 58,951 68,476 68,476
Gnndmg and polishing wheels and -
_____ value, thousands_ _ $3,103 $4,146 $2,894 West Germany $566; Finland $287.
A.bssm. nnlled including crude __ ___ 880,764 753,911 182,851 Japan 90,403; India 43,675.
Barite and witherite _ _ _ __ _ _______ 431 795 795
Cement_ _ _ _______ thousand tons_ _ 1,752 1,561 1,500  Saudi Amb:a 40; Algeria 19.
Clays,crude _ __ _______________ 518 293 273  Australia 20.
n
Gem, not set or strung._ _ _ _ carats_ _ 62,578 36,894 16,720 Belgliulm-Lnxembourg 10,091; Israel
Industrial stones _ _ _ ___ __ do____ 344,780 299,340 204,130 lrﬁlm;gl’m,sﬂ; United Kingdom
Dust and powder _ _ _ _____ do____ 191,819 71,850 71,850
Feldspar, fluorspar, and related
materials: Nepheline syenite _ _ _ _ _ _ 414,785 398,390 345,336 Netherlands 20,995; Australia 8,943.
Fertilizer materials: Manufactured:
Ammonia _ 519,725 674,974 674,974
Nitrog 1,562 1,556 1,489  Costa Rica 23.
i _ _ . ___ 7,22 8,964 5,657  Japan 869; China 537.
Unapeclfed and mixed ____do____ 99 116 113  United Kingdom 1.
Gyplum and plam _____________ 4,776 5,817 5816 Bermudal.
281,251 215946 215520 Bermuda 177.
14,642 13,768 13,408  Venezuela 286.
$5,813 $8,336 $4,617  Italy $1,176; Switzerland $790.
1,734 1,916 909  Guyana 2.
367,986 265,895 265,668 Panama 150.
Stone, sand and gravel:
Dimension stone: Crude and partly
worked _________________ 19,176 58,781 51,897  Italy 4,297; Japan 2,319.
Luneﬂone other than dunerulon _—— 1,517,538 1,390,819 1,390,819
w and quartzite_ 65,334 103,960 103944 Italy 16.
dgravel _____________ 169,099 95,652 83,950  Bermuda 11,497.

See footnotes at end of table.
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Table 3.—Canada: Ekports and reexports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Destinations, 1983

i 1982°F 1983 5
Commodity g&'::g Other (principal)
NONMETALS —Continued

Sulfur:

Elemental, all forms

thousand tons_ _ 6,112 5,671 1,113 Brazil 573; Australia 364.

Sulfuricacid_ - - __________ 259,740 250,715 250,704  Ecuador 9.
Other: Crude __ __ value, thousands_ _ $90,474 $87,362  $33,630 Wat(;; (ggts'many $21,644; France

MINERAL FUELS AND RELATED

MATERIALS

Coal, all grades including briquets
thousand tons_ _ 15,529 16,979 183  Japan 10,966; Republic of Korea
2,357; West Germany 779.
130,040 45,777 45,177

713,329 707,111 707,111
356,028 396,883 375 478  Japan 17,395; Saudi Arabia 2,937.

Crude_ thousand 42-gallon barrels_ _ 76,509 105,529 104,153  Japan 1,376.
Refinery products:
Liquefied petroleum gas
50,859 41,176 38,418 Japan 2,632; Mexico 125.
Gasoline 3,373 17,800 177 St. Pierre and Miquelon 20.
Distillate fuel oil 4,285 10,457 10,204  St. Pierre and Miquelon 247.
Labricants _ _ _ do. 115 178 163  Trinidad and Tobago 3; Brazil 2.
Residual fuel o 13,064 13,613 13,307 Japan 2717.
Asphalt ___ _ 2,136 1,316 1,293 Cameroon 12; United Kingdom 8.
Petroleum coke . _ ____do____ 586 360 289  JapanT1.
TRevised. NA Not available.
1Table prepared by Tracy Leffingwell.
2May include shapes not normally included among i factures.

Table 4.—Canada: Imports of mineral commodities?
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 19827 1983 i
mmodity g::g Other (principal)
METALS
Aluminum:
Ore and concentrate
thousand tons_ _ 2,575 2,330 25 Brazil 1,264; Guinea 614; Guyana 337.
Oxides and hydroxides _ __ _do____ 939 1,063 13 Jazngx,;ica 424; Japan 261; Australia
Metal including alloys: ’
Srap — - - ____ 36,756 54,666 53,940 Unned Kingdom 252; Netherlands
Unwrought_ _ __ __________ 21,799 33,391 23,960 Umwd nggom 3,155; West Ger-
Semimanufactures _ _ ___ ____ 97,812 119,200 97,989  West (:yermany 8,319; France 5,162.
Antimony: Oxides _ ___ __________ 780 1,001 263  United Kingdom 576 Belglum-
Luxembourg 141.
Chromium:
Ore and concentrate, Cr content. _ _ _ 8,053 9,759 3,690  Re ulI:;c of S;,uth Africa 3,444; New
onia
Oxides and hydroxides _ ________ 1,162 1,718 999 Umted Kingdom 472; West Germany
g:belt Oxides and hydroxides . _ __ _ _ _ 30 29 5 Umted Kingdom 22.
r:
and concentrate, Cu content _ _ _ 12,361 24,535 845  Chile 22,980; Peru 571.
Oxides and hydroxides _ ________ 287 201 174 West Germany 20; Norway 6.
Sulfate . ______________ 4,537 873 186 Bﬁlgium;{liuxembourg 560; Nether-
an .
Metal including alloys:
Serap _ - ____ 41,127 71,528 70,875  United A7|‘;ab Emirates 87; West Ger-
many
Unwrought_ _ _ _ __________ 28,028 24,559 6,461 Zaire 8 255; Chile 5,758.
Gold Semimanufactures _ _ __ _____ 27,594 38,571 26,715  West Germany 2, 565 Japan 2,481.
Ore and concentrate, Au content
troy ounces_ _ 14,307 29,514 24,852 Peru 4,598.
Metal including alloys, unwrought
and partly wrought
thousand troy ounces. _ 1,661 2,123 1,669  Costa Rica 114; Nicaragua 104.

See footnotes at end of table.
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Table 4.—Canada: Imports of mineral commodities' —Continued

(Metric tonsunless otherwise specified)

Sources, 1983
Commodit; 19! 1983 i
mmodity 82! ls’t':::l Other (principal)
METALS —Continued
Iron and steel:
Iron ore and concentrate excluding
t.ed pyrite _ _ thousand tons__ 3,359 4,013 3978  Brazil 35.
Scrap _________________ 409,403 665,867 665,646  United Kingdom 65.
Pig iron, cast iron, related
materials _____________ 8,519 11,470 7,296  Brazil 4,098.
Ferroalloys:
Ferrochromium ________ 21,785 32,565 5,506 Regubhc of South Afnca 20,608;
Ferromanganese_ _ _ __ _ __ 25,088 18,263 8,505 Mexlco 3, 640 West Germany 2,300.
Ferrosilicomanganese _ _ __ 2,817 464 457 razil 7.
Ferrosilicon_ _ _________ 9,850 13,088 12,632 Branl 228 West Germany 173.
Unspecified __ __ 5,052 7,231 4,227  Brazil 875 Dominican Republic 601.
Steel, primary forms 60,690 91,895 60,400 Franges 041 Belgium-Luxembourg
Semimanufactures:
Bars, rods, angles, shapes, sec-
tions_ _____________ 339,987 440,387 162,296 Belglum-Luxembourg 60,236; Japan
Universals, plates, sheets __ 505,215 497,311 244,203 Japan 64,071; West Germany 34,394.
Hoopandstrip_________ 35,943 37,001 30,622 Sweden 2,052 France 1,37 4.
~Rails and aocesmnee _____ 31,728 20,060 5,178 France 4,632; United lom 4,208.
Wire - _-____________ 49, 305 63,278 11,944 United ngdom 11,074; Belgium-
Tubes, pipes, fittings _ _ _ __ 249,582 217,379 82,774 Japan 65,370; '%Iest Germany 13,240.
Lead Castmgs and forgings, rough 25,757 37,680 82,204  Italy 1,191; Sweden 690
Ore and concentrate, Pb content __ _ 34,411 18,548 8,687 Re gggc of South Africa 5,263; Peru
Oxides _ _ _________________ 89 1,409 1,194 Unsloted ngdom 75 Republic of
uth
Metal including alloys:
P e - 54,525 58,072 57,980 Belgmm—l..uxembourg 49.
Unwrought_ _____________ 5,661 2 551 2,179  Mexico 350.
M Semlrﬁ:nufacturgs 1 753 1,208 1,253  Hong Knng 18.
forim ___________ . - 2,512 4,787 4,520  United Kingdom 111; Norway 84.
Ore and concentrate, metallurgical-
grade,Mncontent _ __________ 71,658 42,260 3316  Gabon 20,931; Brazil 9,976; Republic
of South Affrica 8 03'7
Oxides ___________________ 4,067 4,852 3,562  Japan 757; Greece
Metal including alloys, all forms _ _ _ 81 2,652 265 Re:%l‘x)bhc of South Afnca 2,051; China
________ 76-pound flasks_ _ 1,534 2,147 1,624 S 493.
%‘dolzb]denum Oxides and hydroxides_ _ _ 183 141 122 nited Kingdom 19.
ickel:
Ore and concentrate including matte,
Nicontent _______________ 22,355 29,281 12316  Australia 6,601; Belgium-
Luxembourg 3,650.
Metal including alloys:
Scrap _________________ 18,991 24,386 12,242 Bezl%igom-Luxembourg 3,650; Norway
Unwrought______________ 2,431 2,357 654 USSR 1,045; United Kingdom 444.
Semlmanufactures _________ 4,18 3,193 1,653 Westb(l;er;‘:;ny 686; Dominican Re-
public
Platinum-group metals: Metals including
alloys, unwrought and partly wrought
troy ounces_ _ 14,84 18,294 11,960 Ug}ztgd Kingdom 5,755; Switzerland
Silver: )
Ore and eonoentrate including waste,
metal content? _ _ __ _________ 3,171 4,889 4,647  Peru 85; Chile 36.
Metal including alloys. unwrought
and partly wroug|
Tin thousand troy ounces_ _ 15,567 10,913 9,026  Chile 1,077; El Salvador 525.
Ore and concentrate, Sn content_ _ _ _ b2 29 29
Metal including alloys:
Unwrought_ _ ____________ 3,23 3,749 1,393  Brazil 980; Bolivia 798.
Titani Semimanufactures _ _ _ ______ 308 349 320  West Germany 9; United Kingdom 7.
ium:
Oxides ___________________ 5,731 12,968 7,101 West Germany 2,797; France 790.
Metal including alloys, all forms _ _ _ 504 275 227 United ngdom 20; Japan 18.
Tungsten: Ore and concentrate,
Weontent__ ________________ 8 12 9 China3.
Uranium and/or thorium: Ore and
concentrate_ _ __ value, thousands_ _ $102,783 $90,784 $1,654  Australia $47,042; Republic of South
Africa $42,087.

See footnotes at end of table.
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Table 4.—Canada: Imports of mineral commodities' —Continued
(Metric tons unless otherwise specified)
Sources, 1983
Commodity 19827 1983 . .
gt':::: Other (principal)
METALS —Continued
Zinc:
Ore and concentrate, Zn content _ _ _ 29,492 78,100 36,110  Peru 28,148; Honduras 6,229.
(B’f ides e l,g(li"ls 1, ﬁ; l.ﬁg Netherlands 124; Mexico 39. -
Metarow luding alloys:
Serap — - - e 1,038 298 298
Unwrought_ _ . ___________ 689 9,964 1,795  West Germany 2,729; Netherlands
Semimanufactures _ _ _ . ___ 1,350 1,492 1,242 = West Germany 134.
Zirconium: Metal including alloys, all
Otl::rma ____________________ 243 191 144  France 43; West Germany 3.
er: -
Ores and concentrates, metal content 80,508 80,408 71,071 AuAatfrplia 2%.%9, Republic of South
rica 3
Ashes and residues_ _ _ - _______ 8,330 10,979 10,979
Base metals including alloys, all forms 1,134 ,392 1,178  Japan 61; United Kingdom 47.
NONMETALS
Abrasives, | nes
N rund emery, p
____________________ 30,504 29,493 28,829  Greece 617
Gnndmg and polushmg wheels and
stones _ . _ value, thousands.. $13,519  $14,529 $9,748  Italy $1, 422 West German got‘ﬂs
Asbestos,crude _ _ ______________ 573 304  Republic of South Africa 1
Barite and witherite_ _ __ _ ________ 23,456 29,952 4,602 Ire 24,69() Netherlands 655.
Boron materials: Oxides and acids' _ - _ _ 7,140 4,773 4,452  France 132, taly 69.
: 231,834 253015 251,168  Japan 1,367.
238,031 187,221 109,713  Greece 77,472,
5,339 ,656 ,655 : :
33,575 30,066 29,841  United Kingdom 225.
1,081 536 536
205955 249,834 248,425  United Kingdom 1,408.
Unspecified _ 105,859 89,119 992  United Kingdom 72, Switzerland 24.
Cryoht:‘ and chiolite _ _ _ _ _ _ mme e N 4,646 568 208  Denmark 220; Netherlands 140.
‘Gem, not set or strung i
d carats_ _ 201 276 54 Belgium-Luxembourg 147; Israel 47.
Industrial stones _ _ _ _ __ . _ do____ 1,091 1,168 993  Ireland 108; U.SS.R. 20.
andpowder _ _ ____ __ e 886 1,578 680 USSR. 894 United Kihgdom 2.
Di ite and other infusorial earth _ _ _ 23,310 ,298 23,298
Fertilizer materials:
L NES o e 25,098 41,059 40,757  West Germany 152.
Manufactured:
Ammonia_ - _____________ 32,603 41,193 41,193
Nitrogenous _ _ _ _ ____ . _ - 158,716 226,71 166,764 Netherlands 47,797; Belgium-
Luxembourg 10,29
Phosphatic_ _ ____________ 249,833 360,304 356,319  Netherlands 2,927
T 79 577 65,055 65,048 . United Kingdom 7.
49,007 39,821 39,399  Netherlands 171.
126,594 141,928 7,001  Mexico 79,178; Morocco 27,010.
,843 100,939 3479  Mexico 97, 444,
111 193 Japan 102, Chile 20.
15,963 22,844 22,822 nce .
317,657 42,054 31,628  Netherlands 6,266; Italy 2,500.
Crude mcludmg splittings and waste _ 2,860 2,791 2790 Indial.
Worked including agglomerated
sylmmﬁs J— ue, thousands_ _ 2 $2,170 $1,124  France §907.
Nltraus. crude - ______ .- 5,571 934 1,212  Chile 722.
Phospha _ —— thousand tons_ _ 2,477 2,663 2,663
ents, mmeral Iron oxides and
ydroxides, processed _ _ _ _ _ . _ . ___ 6,181 6,436 4,911 Weeztz Germany 454; United Kingdom
Precious and semiprecious stones other
thandiamond __ value, $18,800 $26,258 $10,281  Japan $3,736; Hong Kong $1,858.
Salt and brine_ _ . ___ thousand tons_ _ 1,527 814 464  Mexico 267; Spam
Sodium compounds, n.e.s.:
Carbonate, manufactured_ _ _ ____ _ 121,958 126,047 126,035  West German:;
Sulfate, manufactured __ _______ 17,293 22,479 713 United ngdom 21,715.
Stone, sand and gravel:
Dmennon stone:
Crude and partly worked _____ 45,133 44,323 19,362  Re 9&&: of South Africa 14,369; Italy
Worked - value, thousands__ $18589  $14,116  $4,674  Italy $8,548.
Dolomite, refractory—grade 7,595 2,418 2,418
Gravel and cma{: _____ 71,379 43,986 43,889  Italy 63.
Lmestone other than dunermon 1,485,420 1,799,861 1,799,861
271 248  Japan 20.
1,968,043 1,861,276 1,861,113  West Germany 92.

See footnotes at end of table.
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Table 4.—Canada: Imports of mineral commodities: —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982° 1983 . Uni
modity ls]t'::: Other (principal)
NONMETALS —Continued
Sulfur:

Elemental, all forms _ _ _ __ ______ 2,159 2,364 2,353  Italy11.

Sulfuricacid_ _________-______ 192,497 126,573 116,567  West Germany 7,484; Norway 2,522.
Talc, steatite, soapstone, pyrophyllite _ _ 34,521 35,390 35,300  United Kingom 46; Italy 42.
Vell;miculite ___________________ 24,017 20,907 17,023  Republic of South Africa 3,884.

er:

Crude_______ value, thousands_ _ $10,859 $7,556 $7.066  Mexico $191; West Germany $62.

Slag and dross, not metal-bearing _ _ _ 106,267 141,461 139,489 United Kingdom 1,797.

MINERAL FUELS AND RELATED

MATERIALS
Asphalt and bitumen, natural _ _ _ _ _ _ _ 2,623 1,949 1,913 Trinidad and Tobago 36.
Carbon: Carbon black _ _ __________ 7,505 8,183 7,828  Mexico 200; United Kingdom 92.
Coal: All grades including briquets
thousand tons_ _ 15,716 14,731 14,725 Republic of South Africa 6.
Coke and semicoke_ __ __ _________ 413,721 585,861 557,739 West Germany 28,122.
Gas, natural: Gaseous
million cubic feet_ _ 90,087 37,292 37,292
Petroleum:
Crude
thousand 42-gallon barrels_ _ 123,728 90,653 11,151 Ver;eﬂgla 23,276; Mexico 18,799; Iraq
14,440.
Refinery products:
Mineral jelly and wax _ _do_ _ _ _ 63 54 49 West Germany 2.
Kerosine and jet fuel _ _ _do_ _ __ 56 2,900 812 Venezuela 744; Algeria 435.
Distillate fuel oil _ ____ o__ _ 3 1,147 474 Venezuela 671.
Residual fuel oil _ _ _ _ __ do____ 9,934 7,273 3,842 Venezuela 2,605; Bahamas 437.
Bitumen and other residues
do____ 229 204 204
Petroleum coke _ _ _ _ __ do____ 3,578 4,178 3,705 NA.
"Revised. NA Not available.
Table prepared by Tracy A. Leffingwell.
2May include other precious metals.
COMMODITY REVIEW

METALS

Aluminum.—Production of primary alu-
minum, estimated at 1.2 million tons, was
about 13% higher than in 1983. The total
primary aluminum smelting capacity was
1.2 million tons per year, and at the end of
1984, all smelters were operating at capaci-
ty, except for the Aluminum Co. of Canada
Ltd.’s (ALCAN) Arvida plant at Jonquiere,
Quebec, which was operating at about 87%
of its installed capacity. Canada contin-
ued plans to-increase aluminum capacity
through new construction. In early 1984,
‘Aluminium Pechiney S.A. of France signed
an agreement with Société Générale de
Financement (SGF), an industrial holding
company owned by the Quebec government,
and Alumax Ltd., which is jointly owned by
AMAX Inc. of the United States and Mitsui
& Co. of Japan, to build a $1.5 billion,
230,000-ton-per-year aluminum smelter at
Becancour, Quebec. The operating company
will be known as Alumirie de Becancour

Inc., with 50% interest held by Aluminium
Pechiney and 25% interest each held by
Alumax and SGF. The first 115,000-ton-per-
year potline was expected to be in produc-
tion by mid-1986, and the second, by the end
of 1987. The project has a long-term power
contract with Hydro-Quebec for supply of
400 megawatts of electricity, with an option
for an additional 200 megawatts later. The
agreement also included a 50% discount on
power rates for the first few years of oper-
ation.

In late 1984, Aluminum Co. of America
(Alcoa) withdrew from a joint venture with
the Province of Manitoba to build a $700
million aluminum smelter in the Province.
The reason for Alcoa’s decision was thought
to be low metal prices and the company’s
decision to concentrate on its fabricating
business instead of primary aluminum pro-
duction. ALCAN was reported as shelving
its $3 billion Kemano project in northwest-
ern British Columbia because of poor mar-
ket conditions in the aluminum industry.
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Kaiser Aluminum & Chemical Corp. and
the Quebec Provincial government under-
took a prefeasibility study for a new alumi-
num smelter near Sept-Iles, Quebec. A fa-
vorable decision for construction of the
smelter could have significant effect on the
town of Sept-Tles, whose future was uncer-
tain because of the cutback in activity by
Iron Ore Co. of Canada (I0C). Sept-iles was
a major port on the St. Lawrence River for
I0C'’s shipments of iron ore concentrate and
pellets.

Copper.—The Canadian copper industry
continued its efforts to reduce costs and
increase efficiency. In some instances, this
meant shutting down operations. Producers
were facing excess production capacity, un-
certain market conditions, and large pollu-
tion control costs. Because of the poor mar-
kets facing producers, Canadian copper re-
serves were estimated to have dropped
about 5%. Ore development activities were
apparently curtailed for cost-reduction pur-
poses and did not keep pace with produc-
tion. Some smelters had to contend with
concentrate shortages and competition from
foreign markets.

Falconbridge Ltd. resumed development
work on its Ansil copper deposit near No-
randa, Quebec, after receiving a $19 million
grant from the Quebec Provincial govern-
ment. Work to be done includes sinking a
5,300-foot-deep shaft, underground develop-
ment, and exploration. If the mine is not
brought into production by the end of 1991,
the company will repay the grant without
interest charges. If the mine is brought into
production before the end of 1991, then the
company will repay the difference between
the $19 million grant and 20% of the total
costs incurred to bring the mine into pro-
duction.

After Sherritt Gordon Mines Ltd. failed
to find an investor for a portion of the $20 to
$25 million costs to develop deeper, higher
grade ore at its Ruttan Mine in Manitoba,
the Provincial government of Manitoba
agreed to contribute $8 million to help
finance a portion of the development costs.
The company rescinded its original decision
to close the mine and was expected to start
mining the deeper ore in late 1985.

Westmin Resources Ltd. was expecting its
H-W ore body project at the Buttle Mine to
be operational in early 1985 with the com-
pletion of construction of a new 2,700-ton-
per-day concentrator.

A special report entitled “Canada’s Non-
ferrous Metal Industry: Nickel and Copper”
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was prepared by EMR with assistance from
industry, labor, and the Provinces. The
report, released in May 1984, addressed the
implications associated with sulfur dioxide
emissions reductions and was to provide a
basis for the development and implementa-
tion of an overall strategy that would per-
mit resolution of the economic and environ-
mental problems facing Canada’s nickel
and copper producers and foster an interna-
tionally viable and growing nonferrous met-
als industry.

Kidd Creek Mines Ltd. announced plans
to expand its continuous copper smelter and
refinery. The $41 million project to be
initiated in 1985 would increase capacity
from 59,000 to 90,000 tons per year by 1988.

Esso Minerals Canada permanently clos-
ed its Granduc Mine near Stewart, British
Columbia, for economic reasons. Teck Corp.,
in late 1984, closed its Highmont Mine in
British Columbia indefinitely.

Gold.—The volume of gold production at
an estimated 2.6 million troy ounces in-
creased 10.6% over that of 1983. The largest
increase in production occurred in Quebec,
Ontario, and the Northwest Territory. The
Province of Quebec, whose production of
942,000 troy ounces represented a 7% in-
crease over that of 1983, was Canada’s
largest gold producer. This was the result of
several new mines that came on-stream in
1984. Canadian gold reserves were estimat-
ed to have increased 38% mainly because of
inclusion of three deposits in the Hemlo
gold camp and other new deposits in Ontar-
io, Quebec, Saskatchewan, and the North-
west Territories that were committed for
production in 1984 and early 1985. The
Hemlo area near Marathon, Ontario, had
three mines that were nearing completion:
a joint venture between Teck and Interna-
tional Corona Resources; Noranda Mines

‘Ltd.; and Lac Minerals Ltd. The first two

projects were scheduled to start production
in 1985, with Lac Minerals expected to
begin production in 1987. The Teck-Inter-
national Corona Resources project had esti-
mated proven reserves of 8.4 million tons
grading 11.2 grams of gold per ton; Noran-
da’s project had estimated proven reserves
of 24 million tons grading 8.7 grams of gold
per ton; and Lac Minerals’ project had
estimated proven reserves of 42 million tons
grading 7.2 grams of gold per ton.

Pamour Porcupine Mines Ltd. was the
third recipient of a grant for custom gold
milling facilities under an incentive pro-
gram of the Ontario Ministry of Natural
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Resources. The grant provides up to $760
million in the form of an interest-free,
forgivable loan to upgrade Pamour Porcu-
pine’s Schumacher mill at Timmins, Ontar-
io, to treat smaller companies material on a
custom basis. New grinding and flotation
circuits and new facilities to crush and
sample ore will be added to the Schumacher
mill and will be adjustable to treat different
types of ore as required.

The Inco Ltd. and Queenston Gold Mines
Ltd. joint venture McBean Miné, near Kirk-
land Lake, Ontario, produced its first gold
bar in mid-1984. The open pit operation was
expected to produce 20,000 troy ounces per
year. In late 1984, Flin Flon Mines opened
its Rio gold mine and facilities near Creigh-
ton, Saskatchewan, at a cost of over $5
million. The Rio Mine’s reserves were esti-
mated to be 163,000 tons grading 9 grams
per ton. This operation is Saskatchewan’s
first producing gold mine in more than 40
years. Louvem Mining Co. Inc. opened its
Chimo Mine at Val d’Or, Quebec, in late
1984. Ore reserves were estimated at
950,000 tons grading 7.8 grams per ton.

Iron Ore.—The Quebec-Labrador Trough,
an area rich in iron ore reserves, once had
the capacity to supply 60 million tons of
concentrate and 25 million tons of pellets
per year to the world market. Now this
capacity has been reduced to about 40
million tons of concentrate per year. The
iron ore sector was reported to be operating
at less than two-thirds capacity at the close
of 1984. Mine closures continued with only
nine mines operating at yearend. Sidbec-
Normines Inc. announced it would close the
Fire Lake Mine and the Lac Jeannine
concentrator at Gagnon, Quebec, by year-
end. The Fire Lake pelletizing plant, with a
capacity of 6 million tons per year, would
remain operational and would be fed ore
from Quebec Cartier Mining Co.’s (QCM)
Mount Wright Mine. QCM will expand its
operation to include pellets, whereas in the
past the company had sold only concen-
trates on the world market. Sidbec-
Normines would cease to exist as an opera-
ting entity. The parent company, Sidbec, a
Quebec government Crown corporation, was
intending to withdraw from the raw materi-
al business and concentrate on its steel mill
operation. The Canadian iron ore industry
faced increased competition from Austra-
lian and Brazilian iron ore producers that
produced higher grade ore at lower costs.

In late 1984, Stelco Inc. delayed perma-
nent closure of the Griffith Mine at Bruce
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Lake, Ontario, for 1 year. The delay was
reportedly tied to minor concessions from
the Ontario government to reduce the cost
to the company for prolonging operation of
the mine and mill.

Iron and Steel.—There was a modest
improvement in the iron and steel sector as
the demand for automobiles and other con-
sumer goods increased. There was a 14.7%
increase in crude steel production with a
12% increase in exports. Canada was a net
exporter of steel with a majority of the
exports shipped to the United States. The
average utilization rate of production capac-
ity was a reported 68%. There were rebuild-
ing and modernization projects planned
throughout the industry, which should re-
sult in increased capital spending. Dofasco
Inc., Stelco, and Sydney Steel Corp. all have
upgrading programs underway. Fierce com-
petition was expected to persist in the near
future, and the Canadian steel industry
intended to remain a force in the market.

Lead and Zinc.—There was a moderate
rise in lead production and a sharp increase
in zinc production: Refined primary lead
production was about 5,000 tons less than in
1988, while refined primary zinc production
estimated at 685,000 tons was up considera-
bly from the 617,000 tons produced in 1983.
Overcapacity continued to be a serious prob-
lem. :

Dome Petroleum Ltd. was considering
mothballing its Cyprus Anvil Mine at Faro,
Yukon Territory. The mine was closed in
mid-1982 when it became uneconomical to
operate. The company stated that labor,
power, and transportation costs must be
reduced before the mine can be reopened.
Production at Abitibi-Price Ltd. and ASAR-
CO Incorporated’s Buchans Mine in New
Foundland closed permanently in Septem-
ber 1984 because of exhaustion of ore re-
serves. Cominco Ltd.’s Polaris Mine, in the
Canadian Arctic Islands on Little Cornwal-
lis Island, is in its second year of commer-
cial production and was reported to be
operating at more than the rated produc-
tion capacity. The mine was designed to
produce 195,000 tons per year of zinc con-
centrate and 4,500 tons per year of lead
concentrate. Actual production was consid-
erably greater. Most of the zinc concentrate
and all of the lead concentrate was sold to
European smelters. A small amount of zinc
concentrate was tolled at a custom smelter
in Europe. A major portion of Cominco’s
exploration and development spending has
been directed toward zinc. Cominco’s Pola-
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ris Mine in the Canadian Arctic Islands,
Pine Point in the Northwest Territories, the
Sullivan Mine in British Columbia, and
other mines in Greenland and Spain ac-
counted for about 10% of the Western
World’s zinc. Cominco is also the biggest
zinc producer in Canada and was planning
to expand and modernize its lead smelter at
Trail, British Columbia, raising the furnace
capacity from 127,000 to 160,000 tons per

year.

In early 1984, Environment Canada, a
Federal Government agency, officially pub-
lished its intention to reduce the maximum
allowable amount of lead in leaded gasoline.

Nickel.—Canadian nickel producers con-
tinued to carry out-cost-saving programs.
Inco and Falconbridge both have substan-
tially reduced operating costs by improving
mining and processing techniques, install-
ing improved equipment, and introducing
selective mining. Development work was
continuing on Inco’s Thompson Mine in
Manitoba. Production from the open pit
operation was planned for mid-1986. In late
1984, Inco suspended electrolytic nickel pro-
duction indefinitely at Port Colbourne, On-
tario. Utility-grade nickel was still produc-
ed. Falconbridge closed its Falconbridge
Mine at Sudbury, Ontario, in mid-1984,
after a series of rockbursts occurred. The
mine had been in operation for 55 years.

Silver.—Canadian silver production was
basically unchanged from 1983 to 1984.
Canada was reported to have dropped
to fifth place behind Mexico, Peru, the
U.S.S.R., and the United States as a major
silver producer. Equity Silver Mines Ltd., in
British Columbia, is the major primary
silver producer in Canada. Silver was also
produced as a byproduct of base metal
mines with a small amount produced as a
byproduct of gold mining. United Keno Hill
Mines Ltd. reopened its operation near
Elsa, Yukon Territory.

Other Metals.—Tin production was limit-
ed to byproduct recovery by Cominco at
Trail, British Columbia, and Kidd Creek
Mines at Timmins, Ontario; however, Rio
Algom Ltd. was continuing to develop its tin
project at East Kemptville, Nova Scotia.
The deposit, acquired 2 years ago from Shell
Canada Ltd., has estimated reserves of 56
million tons grading 0.17% tin. Ore reserves
were considered sufficient for 17 years of
operation. The $114 million project, sched-
uled for startup in late 1985, would be
North America’s first major primary tin
mine and concentrating plant. Initial annu-
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al production from the open pit operation
would be 4,500 tons of tin, 2,400 tons of zinc,
and 1,500 tons of copper, all in concentrates.
Rio Algom planned to send the tin concen-
trates to England for smelting.

. Cobalt production increased in 1984 .ow-
ing to increased nickel production. Cobalt
was recovered as a byproduct of nickel-
copper production from the mining oper-

_ations of Inco and Falconbridge. Inco also

operated a cobalt refinery at Port Colborne,
Ontario. The plant produced near its capaci-
ty of 900 tons per year of electrolytic cobalt
for most of 1984.

Molybdenum production remained basi-
cally unchanged from that of 1983. Noran-
da’s Boss Mountain Mine in British Colum-
bia remained closed on a standby basis.
Teck’s Highmont Mine, also in British Co-
lumbia, closed indefinitely. Brenda Mines
Ltd. operated for about 6 months in 1984,
and Noranda reopened its Gaspe, Quebec,
operation in September 1984 after an ex-
tended shutdown.

QIT-Fer et Titane Inc., after completing
construction of an upgrading plant for its
titanium operation, announced a $114 mil-
lion capital improvement program to add
basic oxygen furnaces and upgrade its elec-
tric furnaces. The rated capacity of the
modified plant, expected to be operational
in 1986, will be 850,000 tons per year of 80%
titanium dioxide Sorel slag.

Canada has two producing tungsten
mines: Canada Tungsten Mining Corp.
Ltd.’s (Cantung) operation at Tungsten,
Northwest Territories, and Mount Pleasant
Mines Ltd.’s tungsten-molybdenum oper-
ation at Mount Pleasant, New Brunswick.
After being closed for most of 1983, Cantung
resumed operation in December 1983 and
by August 1984 was operating at full capaci-
ty. Production was estimated at 1,500 tons
per day on a 5-day basis. The mine produces
three different tungsten concentrates. The
highest grade concentrate averages 78%
tungsten trioxide (WQs), which is recovered
as a byproduct from magnetic separation.
Finally a flotation concentrate averaging
30% WOj is also recovered. The company
was aggressively pursuing a cost-cutting
program, which had led to a 30% decrease
in production costs in 1984. The life of the
mine was estimated at 8 years, although
recent discoveries of additional reserves
could increase that figure. Current reserves
have an average grade of 1.3% tungsten
oxide. Mount Pleasant’s mine and mill were
reported operating at about 50% capacity
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because of low metal prices and some tech-
nical problems.

Canada’a ferrosilicon industry was oper-
ating at near capacity in 1984 with the

exception of the Beauharnois, Quebec, facil-

ity of Elken Metal Canada Inc. This plant
remained closed; however, Elken continued
to operate its ferrosilicon plant at Chicouti-
mi; Quebec.

NONMETALS

Asbestos.—Production of asbestos was
estimated at 922,000 tons, with most of this
produced from mines in Quebec. About 95%
of the production was exported. Continued
concerns regarding health hazards led to
measures to minimize the use of asbestos in
some countries. This, in addition to short-
ages of foreign exchange in developing
countries, has had a significant impact on
Canadian asbestos production. The Canadi-
an industry was also facing increased com-
petition on the world market. The Asbestos
Institute was officially opened in 1984. The
Institute will be responsible for health and
‘product research, marketing information,
and distribution of information regarding
safe uses of asbestos.

Potash.—Production of potash estimated
at almost 8 million tons was reported up
more than 10% over that of 1983. This was
encouraging to an industry that continued
to face several years of excess capacity.
According to EMR, Canadian-installed pot-
ash production capacity was 9.2 million
tons, of which about 9 million tons was in
Saskatchewan and 100,000 tons was in New
Brunswick. The largest share of capacity

(41.7%) is held by the Potash Corp. of

Saskatchewan (PCS) a Provincial Crown
corporation, followed by International Min-
erals & Chemical Corp. (IMC) with 20.2%.
IMC is the largest private producer of pot-
ash in the Western World. Both PCS and
IMC have curtailed all new expansion pro-
grams until there is an improvement in the
market. However, PCS was continuing with
its ongoing expansion program at the Lani-
gan Mine. This work was 80% complete at
the end of 1984 with final completion sched-
uled for 1986. The Province of Manitoba was
continuing in its efforts to secure investors
for the development of the Canamex Re-
sources Inc. deposit near Russell, Manitoba.
The property was expected to produce 2
million tons per year with a mine life of 35
years. Development costs were estimated at
$400 million. Discussions between Canamex
Resources and the governments of Manito-
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ba, China, and India were ongoing. Al-
though Canadian potash is exported by
Canpotex, a marketing agency made up of
seven Canadian potash companies, the
Province of Manitoba was considering es-
tablishing government-to-government sales
if the project was developed by a foreign
investor. )

Sulfur.—Sulfur production in Canada pri-
marily comes from the Province of Alberta,
which supplies more than 85% of total
Canadian production. Canterra Energy
Ltd., Calgary, Alberta, is the largest Canadi-
an producer and accounted for about
928,000 tons in the first half of 1984. The
Province also supplies about one-third of
the sulfur traded around the world and
therefore directly affects the international
market. Sulfur recovery from sour natural
gas was the major source of sulfur produc-
tion, with about 46 plants in Alberta.

Other Nonmetals.—The cement industry
exhibited a slight recovery in 1984 after 4
consecutive years of decline. A few plants .
remained closed throughout 1984, and the
industry was reported operating at about
50% capacity. There was an increase in
Canadian gypsum production as a result of
increased activity in the housing industry.
There was an estimated 25% increase in
exports to the United States to satisfy
increased wallboard demand. The produc-
tion of salt continued to rise with an esti-
mated 10.3 million tons produced. Rock salt
was produced from four salt mines, and two
potash mines produced rock salt as a by-
product. Production of salt from brine ac-
counted for nearly 25% of total production.
Mines Seleine Inc. completed its second full
year of production. Full production capacity
of 1.2 million tons per year was scheduled
for 1986. Marietta Resources International
Ltd. operated Canada’s only mica mine in
1984, near Parent, Quebec. Estimated mica
production, all phlogopite mica, was 10,881
tons, a 4% increase over that of 1983. Major
expansion and development programs were
underway by Canadian talc producers to
increase their rated. capacity and improve
the grade of their talc products.

Talc and pyrophyllite shipments were
reported up 30% to about 126,000 tons,
which was a record-high level. Asbury
Graphite Quebec Inc.’s mine near Notre-
Dame-du-Laus, Quebec, is the only Canadi-
an producer of natural flake graphite. Pro-
duction was estimated at 3,000 tons, a
majority of which was exported to the
United States. Exploration for crystalline
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flake graphite was continuing in Ontario
and Quebec. Bishop Fibretech Inc. was in-
tending to develop a diopside deposit at
Wakefield, Quebec, for the production of
rock fibers. The 20,000-ton-per-year plant,
at an estimated cost. of ‘$4.5 million, was
scheduled for completion in 1986. Diopside
fibers are used as a reinforcing component
in plastics and concrete.

Asarco’s closing of the Buchans lead-zinc
mine, in Newfoundland, was not expected to
affect the seasonal recovery of barite from
the mine’s tailings. Buchans barite is the
only commercial source of barite in New-
foundland, and in 1984, was approved by the
Canada Oil and Gas Lands Administration
for use in offshore drilling.

MINERAL FUELS

Coal.—Five new mines in British Colum-
bia and two new mines in Alberta came on-
stream in 1983 and completed a full year’s
operation in 1984, which added considerably
to Canadian coal production capacity. Pro-
duction in 1984 was estimated at 57 million
tons, a 28% increase over that of 1983.
Alberta continued as the leading coal-
producing Province with almost 23 million
tons output, the majority of which was used
by utility companies to produce electricity.
British Columbia was second with an esti-
mated 21 million tons produced. Coal is also
produced in New Brunswick, Nova Scotia,
and Saskatchewan. Alberta and British Co-
lumbia were the only Provinces that ex-
ported coal to the United States. Most of
British Columbia’s exported coal is destined
for Asian markets. Canada remained a net
exporter of coal, with exports estimated at
17 million tons and imports estimated at
14.7 million tons.

Gulf Canada Resources Inc. was consider-
ing the development of a major anthracite
coal open pit mine at Mount Klappan in
northwestern British Columbia. The proper-
ty had inferred reserves of 900 million tons,
and development costs were estimated at
$425 million. The company was planning to
export the anthracite coal to European
markets. No anthracite coals had been
mined in Canada since the Canmore Mines
in Alberta closed in 1979.

The $215 million Ridley Island coal termi-
nal near Vancouver, British Columbia, be-
gan operation in 1984 to handle coal ship-
ments to Japan and other markets. The
terminal exported about 5 million tons of
coal.

Natural Gas.—Announcements by Petro-
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Canada and Mobil Oil Canada Ltd. that
they concluded sales contracts with Tenne-
co Pipeline Co. and New England Supply
Corp. for Venture natural gas have refocus-
ed attention on this major offshore project.
The Venture offshore natural gas project is
on Sable Island, about 250 kilometers east
of Halifax, Nova Scotia. Exploration began
in 1967. By the end of July 1983, 95 wells
had been drilled, 12 of which were classified
as significant discoveries. They were mainly
natural gas wells. Exploration and drilling
continued in the Sable Island area. The
Venture project is comprised of Mobil Oil
Canada with 42% of the project; Petro-
Canada, 30%; Texaco Canada Resources
Ltd., 18%; Nova Scotia Resources Ltd., a
Crown corporation of the Nova Scotian
government, 9%; and East Coast Resources
Inc., 1%. The Venture project participant’s
would be required to submit applications for
export of Canadian natural gas to the Na-
tional Energy Board and the Economic
Regulatory Administration of Canada and
to the Federal Energy Regulatory Commis-
sion of the United States for approval to
import gas into the United States.

Petroleum.—The estimated production of
petroleum in Canada was 1.8 million bar-
rels per day. Most of this output was from
western Canada with Alberta being the
largest producer of oil and natural gas. It
was reported that the industry drilled 9,763
wells in Canada during 1984, an almost 38%
increase over that of 1983. Exploratory
drilling was reported up 45% over that of
1983 with 2,953 wells drilled. Although
there was increased activity in exploration
and development for oil, several refineries
in eastern Canada closed owing to decreased
demand for oil, and others reduced oper-
ations to fully utilize capacity. Another
problem eastern Canadian refineries faced
was the drop in demand of heavy fuel oil.
Demand was estimated to have dropped
from 90 million barrels in 1979 to 45 million
barrels in 1983. Natural gas and hydroelec-
tric power was increasingly being substitut-
ed for heavy fuel oil.

Alberta’s vast Athabasca oil sand deposits
continue to be developed. Suncor Inc. was
planning a $3.8 million expansion program
to boost total capacity of its plant at Fort
McMurray, Alberta, to 55,500 barrels per
day. Syncrude Ltd. also was planning to
expand the capacity of its plant at Fort
McMurray to 130,000 barrels per day. Other
developments included Imperial Oil Ltd.’s
intention to expand its operation at Cold
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Lake, Alberta, and a joint venture between
BP Resources Canada Ltd. and Petro-
Canada to spend an estimated $117 million
on a 7,000-barrel-per-day plant at Wolf
Lake, Alberta. ,

Uranium.—The Athabasca sandstone ba-
sin of northern Saskatchewan continued to
be the source of significant high-grade ore
discoveries. These ore bodies are “uncon-
formity-type” deposits that occur at or near
the contact between the rocks of the Atha-
basca Group and the crystalline basement.
The Key Lake Mining Corp.’s Key Lake
Mine, the world’s largest uranium produc-
er, went on-stream in late 1983 and reached
almost 90% of its design capacity of 12
million pounds uranium oxide (U;Os) per
year. To the north of Key Lake, a major new
discovery at Cigar Lake was being devel-
oped. With reserves estimated at 115,000
tons of ore grading 10% uranium, Cigar
Lake was considered one of the world’s
richest uranium deposits. Saskatchewan
Mining Development Corp., a Saskatche-
wan Crown corporation, is the majority
shareholder in the venture. The other ma-
jor center of uranium in Canada is the
Elliot Lake area in Ontario. The two pro-
ducers at Elliot Lake are Denison Mines
and Rio Algom with a joint production
capacity of about 7,500 tons of UsOs per
year. Most of these companies’ output is
under long-term contracts to Japanese com-
panies. Total Canadian uranium production
in 1984 was estimated at 9,700 tons U,0s,
most of which was exported.

'For more detailed information on the mineral industry
of Canada see the Canadian Mineral Surve{; for 1982 and
1983, both of which were prepared by the Mineral Policy
Sector and the Energy r, Department of Energy,
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Mines and Resources, Ottawa, Canada. The U.S. Depart-
ment of the Interior, Bureau of Mines, has arranged to
have these Canadian publications placed in libraries in
each of the 50 States and Puerto Rico as follows: Universi-
ty of Alab Tuscal E. E R Library,
University of Alaska, Fairbanks; University of Arizona,
Tucson; University of Arkansas, Fayetteville; California
State Library, Sacramento; A. Lake Library, Colorado
School of Mines, Golden; Wilbur Cross Library, University
of Connecticut, Storrs; H. M. Morris Library, University of
Delaware, Newark; Strozier Library, Florida State Li-
brary, Tallahassee; P. Gilbert Memorial Library, Georgia
Institute of Technology, Atlanta; University of Hawaii,
Hilo; University of Idaho, Moscow; Morris Library, South-
ern Illinois University, Carbondale; Indiana University,
Bloomington; Iowa State University of Science and Tech-
nology, Ames; Watson Library, University of Kansas,
Lawrence; M. L. King Library, University of Kentucky,
Lexington; University of Southwestern Louisiana, Lafay-
ette; R. H. Folger Library, University of Maine, Orono;
Eisenhower Library, John Hopkins University, Baltimore,
MD; Massachusetts Institute of Technology Library,
Cambridge; Michigan Technical Library, Houghton; Wil-
son Library, Uni ity of Mi ta, Mi polis; Uni-
versity of Southern Mississippi, Hattiesburg; Rolla Li-
brary, University of Missouri, Rolla; Montana College of
Mineral Science and Technology, Butte; D. L. Love Li-
brary, Nebraska Geological Survey at University of Ne-
braska, Lincoln; University of Nevada, Reno; University of
New Hampshire, Durham; J. C. Dana Library, Rutgers
University, Newark, NJ; New Mexico Institute of Mining
and Technology, Socorro; Columbia University, New York,
NY; D. H. Hill Library, North Carolina State University,
Raleigh; Frity Library, University of North Dakota, Grand
Forks; Ohio State University, Columbus; University of
Oklahoma, Norman; Multnomah County Library, Port-
land, OR; Pennsylvania State University, University Park;
University of Rhode Island, Kingston; University of South:
Carolina Undergraduate Library; The Horseshoe, Colum-
bia; South Dakota School of Mines and Technology, Rapid
City; Tennessee State Library and Archives, Nashville;
Main Library, University of Texas, Austin; Marriott Li-
brary, University of Utah, Salt Lake City; Bailey Library,
University of Vermont, Burlington; Virginia Polytechnic
Institute, Blacksburg; University of Washington, Seattle;
West Virginia University, Morgantown; Memorial Li-
brary, University of Wisconsin, Madison; University of
Wyoming, Laramie; and University of Puerto Rico, Maya-

suez.
2Physical scientist, Division of International Minerals.
3Where necessary, values have been converted from
Canadian dollars (CAN$) to U.S. dollars at the rate of
CgAsi‘l$l.3188=US$L00, the average exchange rate for
1

‘Whiteway, P. New Mining Projects. The North. Miner
(Toronto, Canada), July 19, 1984, p. B1.






The Mineral Industry of Chile

By Pablo Velasco!

Chile retained its dominant role as one of
the world’s leading metal producers and
maintained its rank as the largest world
producer and exporter of copper for the
third consecutive year, reaching a produc-
tion level of 1.29 million tons. The mineral
industry’s contribution to the gross domes-
tic product (GDP) rose 3.9% over that of
1983, up from a negative 1.9% in 1983
compared with that of 1982. In addition,
Chile ranked 2d in world output of iodine,
molybdenum, and rhenium; 3d in lithium;
8th in selenium and silver; and 10th in gold
production. :

Chile is also an important exporter of
nitrates and is a small but growing exporter
of lead and zinc. The Corporacién Nacional
del Cobre de Chile (CODELCO-Chile) pro-
duced about 81% of the total Chilean copper
output in 1984, which represented about
16% of the Western World’s copper produc-
tion. Chile’s total copper reserves represent-
ed 33% of the Western World's reserves.

Despite the increase in production, the
value of copper exports fell 15% below that
of 1983 to $1.57 billion.2 CODELCO-Chile
produced molybdenum, gold, and silver as
copper byproducts. CODELCO-Chile has
been making investments that will result in
increased production of roughly 2% per
year despite falling copper ore grades.
CODELCO-Chile remained profitable in
1984 despite weak copper prices, which by
yearend were the lowest, in real terms,
since the Great Depression. These positive
results were attributed to having the lowest
cost production in mining copper in the
world and to relatively high copper grades.
Most copper projects remained in abeyance
pending higher copper prices.

Owing to depressed prices for copper,
gold, silver, and other minerals, total min-
eral export values declined 13.7% below
those of 1983 to $1.98 billion, which repre-

sented 54% of Chile’s total exports. This
compared with a decrease of 60% in 1983
below 1982 levels. Copper, the country’s
largest export commodity, declined to 43%
of 1984 exports compared with a 77% export
share in 1974.

A number of exploration and develop-
ment projects for precious metals were un-
dertaken by private companies in 1984.
Lithium production was initiated in May,
under a joint venture between Foote Miner-
al Co. of the United States and Corporacién
de Fomento de la Produccién (CORFO), the
Chilean Government development agency.
CORFO announced that AMAX Chemical
Inc. of the United States and a Chilean
consortium, Molibdenos y Metales S.A.
(Molymet), were awarded the exploitation
rights on the Atacama potassium salts and
boric acid project.

Sociedad Contractual Minera El Toqui
Litda. began exporting zinc concentrate and
lead and silver concentrates valued at $10
million and $500,000, respectively, for the
first time from its mine, El Toqui. Cia. de
Aceros del Pacifico S.A. de Inversiones
(CAP), the Chilean state-owned steel compa-
ny, which also operates the iron ore mines
and pelletizing plant, reported profits of
$5.7 million in 1984, despite losses of $15.5
million by Cia. Minera del Pacifico S.A.
(CMP), CAP’s subsidiary.

A new activity in exploration and evalua-
tions of deposits of cobalt, gypsum, lapis
lazuli, phosphate, sulfur, and tungsten were
undertaken by CORFO and the private
sector. Empresa Nacional del Petréleo (EN-
AP), the sole producer of crude oil and
natural gas in Chile and owner of the
country’s two refineries, was planning to
invest $160 million over the next 3 years in
exploring, refining, expanding, and install-
ing a gas pipeline to supply gas to a new
planned methanol and urea-ammonia plant
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near the Strait of Magdlan.

The inauguration ard startup of the 490-
megawatt first stage  the Colbun-Machi-
cura hydroelectric plait was scheduled for
the second quarter of 1985. The conversion
to domestically produeed coal for power
generation at CODEL(O-Chile’s Tocopilla
plant was completed dwing the year.

Chile’'s GDP grew by 6.3% over that of
1983, which was the highest rate in Latin
America. Chile’s GDP equaled just under
$21 billion® at current prices. Chile was the
only country in Latin America that nearly
complied with the terms of the 1984 Inter-
national Monetary Fund (IMF) Stand-By
Program, although unemployment and un-
deremployment remaired a serious socio-
economic problem despite some improve-
ments owing to economic growth. Direct
unemployment declined to 16% by the end
of 1984 from 19% in 1983. The annual rate
of inflation was 23%, unchanged from that
in 1983 and relatively low by Latin Ameri-
can standards. Chile’s foreign debt, not
including IMF credits, equaled $19.5 billion
at current prices at yearend, or nearly the
same as the country’s GDP.

The Inter-American Development Bank
(IDB), the International Bank for Recon-
struction and Development (World Bank),
the Export-Import Bank of the United
States, and the U.S. Commodity Credit
Corp. have boosted lending to Chile consid-
erably in recent years. Both the IDB and
the World Bank are exploring cofinanced
projects, under which the multilateral insti-
tutions would provide direct credits and
also guarantee new credits of private lend-
ers.

Foreign investors in Chile receive nondis-
criminatory treatment. A number of firms
have contracted for investment insurance
with the U.S. Overseas Private Investment
Corp. Since 1974, the Chilean Government
has authorized about $7.3 billion in foreign
investment, but only about $2 billion has
actually been invested, mostly in the min-
ing sector. U.S. investors accounted for
about 50% of the actual investment. In
1984, net direct foreign investment fell to
$67 million compared with a $152 million
increase in 1983 and a $384 million increase
in 1982.

Government Policies and Programs.—
Chile’s new mining law, designed to attract
more overseas investment in copper, has
stirred up a storm of protest during the year
from those who charge that its terms are
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overly generous to foreigners. The national
law, put into effect on December 13, 1983,
reaffirms the free-market principles of the
current regime. Domestic critics objected
most to a clause that gives investors irrevo-
cable concession rights on a mining claim in
return for an annual fee, even if the mining
concession is not developed. Under the min-
ing law, a concession holder was required to
meet a preset schedule of investment to
keep the holding. Although the new law
does not eliminate Chile’s right to expro-
priate a mine, it provides for an indemnity
that is much more favorable to the mine
owner. Instead of paying mining concerns
the book value of their investments, the
Government must pay the commercial val-
ue of the mine, which takes into account its
profit potential. The public outcry makes it
doubtful that the new law will be allowed to
stand when Chile returns to a representa-
tive government.

The foreign investment statute and the
foreign exchange law govern the entry of
foreign capital into Chile and its subsequent
repatriation. Under the foreign investment
statute, Decree Law 600, foreign capital
may enter Chile in the form of freely con-
vertible foreign exchange, tangible assets,
technology to be capitalized, and loans tied
to foreign investment projects.

The foreign investor’s rights and guaran-
tees are contained in a contract between the
investor and the state of Chile, which may
not be abrogated during the contract term
even if new legislation with different rules
is enacted. The contract also establishes the
timing of capital investment in Chile. The
statute guarantees the investor free access
to foreign exchange markets to repatriate
capital and profits. To repatriate capital,
foreign currency may be acquired only from
the sale of shares or rights representing the
foreign investments, or the sale or liquida-
tion of the investor’s business.

The foreign exchange law applies to in-
dividuals or entities that invest capital
through the Central Bank of Chile, which
issues a certificate upon registration. Regis-
tered investors may repatriate capital and
profits. under the specific Central Bank
regulations in force when the foreign ex-
change was converted to local currency. At
present, these regulations provide that capi-
tal must not be repatriated before 38 years
and that profits may be repatriated at any
time.
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PRODUCTION

According to the Central Bank of Chile,
the total export value of Chile’s mineral
production, including fuels and nonfuel
minerals, was $1.98 billion, representing a
18.7% decline in export value below that of
1983. The 15 leading minerals produced in
Chile were coal, copper, gold, iodine, iron
ore, lead, limestone, manganese, molybde-
num, nitrate, petroleum and natural gas,
petroleum byproducts, silver, sodium sul-
fate, and zinc, which represented 54% of the
total export shipments value. Output of all
these minerals except gold, iodine, and
crude petroleum showed increases over that
of 1983.

Chile’s production of fine copper increas-
ed 2.6% over that of 1983 to 1.29 million
tons. Output of both copper and copper’s
principal byproduct, molybdenum, reached
record high levels. Molybdenum production
rose 10.5% over that of 1983.

CODELCO-Chile produced 81% of the
total Chilean copper production and 100%
of the total output of molybdenum, which
was sold mainly as a concentrate and an
oxide. The medium- and small-scale mining
sector produced the remaining 19% of the
total copper output.

Chuquicamata, the largest division of
CODELCO-Chile, once again accounted for
549% of CODELCO-Chile’s total copper out-
put, followed by El Teniente, with 27%;
Andina, 10%; and El Salvador, 9%. Copper
production increases in Chile were the re-

sult of several expansion projects that be-
gan in the 1960’s.

The average grade of ore dropped from
1.78% in 1976 to 1.55% in 1984. To avoid the
consequent decrease in production, it was
necessary for CODELCO-Chile to increase
processing capacities in the mines and con-
centrators. As a result, CODELCO-Chile
invested $1.75 billion from 1976 through
1983 and has set up a production policy to
maintain its present level of production of
about 1 million tons of fine copper per year.
Increases in this level of production will be
made only when the copper market ex-
pands, which will allow Chile to maintain
its current share of the market.

In order to increase existing production
capacity, CODELCO-Chile requires a capital
cost that is between one-seventh and one-
third of normal costs that would be required
to start up a new project elsewhere. This is
due to CODELCO-Chile’s high efficiency
ratios, low production costs, and large re-
serves of high-quality copper ores.

Chilean gold production declined 5% be-
low that of 1983. Domestic crude oil produc-
tion fell 2% below that of 1983 to 14
million barrels, which is equivalent to an
estimated 31% of the total domestic con-
sumption. Production of natural gas in-
creased by 2% over that of 1983 to 173
billion cubic feet, of which 71% was rein-
jected into the gasfields and the remainder
was marketed or flared.

Table 1.—Chile: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983P 1984¢
METALS
Copper:
%ixa:loutpun metalcontent®_ ___________ 1,067,900 1,081,100 1,242,200 1,257,100 1,290,000
etal:
Smelter, primary* _ ___ ___________ 953,100 953,300 1,046,800 1,058,100 1,097,800
Refined:®
Fire, primary refined_ - _ _ _______ 147,100 140,600 153,288 175,014 184,632
Electrolytic_ __ _ __ ___________ 663,600 635,000 699,212 658,386 694,568
otal _ _ ___ _____________ 810,700 775,600 852,500 833,400 879,200
Gold, mine output, metal content_ _troy ounces_ 219,825 400,548 543,678 571,108 540,141
Iron and steel:
Iron ore and concentrate:
Grossweight _ ______ thousand tons_ _ 8,835 8,514 6,470 5,174 5,584
t:lmn content® __ ___ ________ do____ 5,344 75,190 3,874 3,120 3,367
etal:
Pigiron _____ ___________ do____ 648 582 454 540 593
Ferroalloys:
Ferromanganese __ _ _ _________ 5,684 5,254 2,982 5,209 4,890
Ferrrosilicomanganese_ _ _ _ _ _ ____ 219 104 NA NA NA
Ferrosilicon _ - __ 5,385 2,477 1,413 4,885 NA

See footnotes at end of table.
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Table 1.—Chile: Production of mineral commodities' —Continued

(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 1984°
METALS —Continued
Iron and steel —Continued
Metal —Continued
Ferroalloys —Continued
Other - _ __________________ 515 656 1,456 1,712 1,469
Total L ___ ______________ 11,803 8,491 5,851 11,806 6,359
Steel, crude®________ thousand tons_ _ 704 644 492 618 692
Semimanufactures (hot-rolled)_ _ _do_ __ _ 516 495 233 371 599
Lead mine output, metal content___________ 315 223 1,552 1,679 4,499
ore and rate
Grossweight _ . ___________________ 21,701 25,557 16,111 26,052 26,172
Metalcontent ____________________ ,040 8,596 5,207 ,584 ,475
Molybdenum, mine output, metal content __ _. _ 13,668 15,360 20,048 15,264 16,861
Rhenium, mine output, metal content _ _pounds_ _ 8,500 10,300 17,921 12,516 14,198
Selenium __ ___ ____________ kilograms_ _ 17,100 33,665 23,011 43,869 25,450
Silver _ __________ thousand troy ourices_ _ 9,600 m 612 12,290 15,058 15,785
Vanadium, mine output, metal content® 7 _____ 272 __ __ __
Zinc, mine output, metal content _ _ _ ___ __ ___ 1,134 1,516 5,656 5,993 18,906
NONMETALS
Barite __ _ ________ __ ______ ________ 225,529 259,349 292,402 114,595 - 21,722
Borates, crude, natural (ulexite) _ __ _ _______ ,275 3,277 291 5 ,985
Cement, hydraulic_ ________ thousand tons_ _ 1,583 1,863 1,132 1,255 .
_________________________ 59,452 56,778 21,086 40,812 48,608
Other (unspecified) __ _______________ 155,168 177,397 34,072 31,876 36,543
Diatomite - _ __ _ ____________________ 1,147 358 387 741 1,712
Feldspar_ _ ___ _____________________ 2,150 2,506 469 2,356 3,026
Gypsum:
Crude _ . _____________________ 198,115 237,853 89,636 66,337 . 167,477
Caleined_ _ _ _____________________ 74,435 103,344 41,304 53,425 44,818
Iodine,elemental __ __ ______.__________ 2,601 A A A 2,661
Lime, hydraulic®_ _________ thousand tons_ _ 178 648 645 728 769
Lithium carbonate_ _ _ _ _ _ _ _ _ ___ ________ - __ __ —_ 2,110
Lapislazuli - _ ____ __________ kilograms_ _ _— . __ __ 9,000
Nitrogen: Natural crude nitrates:
Sodium ___ _____________________ 440,000 471,170 420,750 470,500 538,600
Potassxum—enrlched _________________ 180,400 153,230 156,000 152,000 174,000
Phosphates:
Guano _ ___ _____________________ - 1,100 50 129 NA
Rock - _____ __ __ 1,377 935 4,606
Total _ ____ ___ _ ______________ _ 1,100 1,427 1,064 4,606
Pigments, mineral, natural: Iron oxlde _______ 4,451 4,890 2,445 6,751 16,113
Potash, K20 egulvalent _________________ 25,300 21,400 21,800 21,280 24,360
Pumice (includes pozzolan)_ _ _ 249,805 277,359 172,382 173,789 172,150
Quartz,common _ _ _ _ __ _______________ 162,663 165,393 185,556 221,757 271,674
Salt,alltypes_ _ __ ___________________ 441,105 0,279 674,002 714,598 625,760
Sodium compounds n.es.:
Carbonate® _ ___ __________________ 10,800 10,000 NA NA NA
Sulfate® _ _ _ ____ _________________ 71,315 58,6717 48,146 51,943 57,696
Stone:
Limestone_ _ ___ _______ thousand tons__ 1,988 2,275 1,022 1,419 1,509
Marble. . _ _____________________ 2,505 1,879 963 1,200 1,440
Sulfur:
Native, other than Frasch:
fined_ _ ____________________ 13,925 4,659 6,615 15,688 13,685
Caliche . _____________________ 73,510 109,965 98,372 83,060 40,279
Byproduct (from industrial gases)_ _ _ _ _ ____ _£26,700 28,000 31,828 32,364 32,135
Total ____________________ 114,135 142,624 136,815 131,112 86,099
Tale ___ __ _ __ _ _ _ o _____ ,139 665 283 637 422
MINERAL FUELS AND RELATED MATERIALS
Coal, bituminous and lignite_ _ _ thousand tons_ _ 1,024 1,169 997 1,095 1,328
Coke: Cokeoven _ ___ ____________ do____ 286 300 242 279 278
Gas, natural:
Gross_ _ ___________ million cubic feet_ _ 190,544 179,367 178,851 169,609 172,957
Marketed - _ _ _______________ do____ €135,000 130,000 124,661 52,760 50,125
Natural gas liquids:
Condensate _ _ _ thousand 42-gallon barrels_ _ 650 NA NA NA NA
Naturalgasoline_ _____________ do____ 937 931 969 937 900
Liquefied petroleumgas _________ do____ 2,717 2,849 2,893 2,855 2,800
Total ____ __ ____________ do____ 4,304 3,780 3,862 3,792 3,700

See footnotes at end of table.
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Table 1.—Chile: Production of mineral commodities —Continued
(Metric tons unless otherwise specified)
Commodity? 1980 1981 1982 1983° 1984¢
MINERAL FUELS AND RELATED MATERIALS
—Continued
Petroleum:
Crude ______ thousand 42-gallon barrels_ _ 12,159 15,104 15,626 14,365 14,069
Refinery products:
25 44 101 94 124
8,290 8,806 1,146 8,136 8,491
1,226 1,510 1,145 1,230 1,038
1,799 1,662 633 1,164 997
8,839 7,874 6,122 7,543 7,957
10,617 9,158 6,321 6,391 5,978
2,887 2,641 2,051 5,048 5,014
2,489 1,902 2,866 988 1,469
2717 1,857 1,280 22 __
36,449 35,454 27,665 30,616 31,068

®Estimated. PPreliminary. ’Revised. NA Notavailable.

1Table includes data available through Aug, 1985.

3In addition to the commodities listed, pyrite is also produced, but available information is inadequate to make reliable
estimates of output levels.

3Figures are the licate copper of ore, concentrates, cemented copper, slags and minerals, copper as a
byproduct of gold and silver precipitate, and other copper-bearing products measured at the last stage of processing as

reported in available sources.

Figures are total blister, fire-refined, electrolytic, and equivalent copper output including that blister subsequentl

refined in Chile and copper produced by electrowinning. De

tailed statistics on electrowinning are not available; althoug]

based on current plant capacities, electrowon copper production is estimated to be approximately 55 metric tons per year.
SFigures are total refined copper distributed into two classes according to method of refining, fire-refined and

electrolytic, which includes electrowon copper refined in Chile

®Excludes castings.

3

7Estimated on the basis of reported di of

imported by the United States from Chile.

ferous sl

®Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry.

TRADE

Mining exports accounted for 54% of the
country’s export earnings and have been
reduced because of depressed copper prices
and high interest rates. Lower copper
prices, which averaged 62.4 cents per pound
compared with 72.2 cents per pound in 1983,
accounted for much of the decline. During
the period from 1979 to 1983, export earn-
ings from mining increased by an annual
average of 10.4%, despite a domestic infla-
tion rate of 300% and a 200% devaluation of
the currency within the same period. How-
ever, Chilean Central Bank figures in 1984
showed a sharp 13.7% reduction in earnings
below those of 1983 to $1.98 million.

Copper, the country’s largest export com-
modity, accounted for 43.4% of 1984 exports
compared with 77% in 1974. Imports rose
17.2% from $2.97 billion in 1983 to $3.48
billion in 1984; intermediate goods account-
ed for 62% while consumer and capital
goods contributed 15% each.

Imports of crude oil and lubricants in-
creased 1% over those of 1983 to $582.5
million. Chile remains among the most
open markets in Latin America. Imports

from the United States in 1984 rose 14%
over those of 1983 to $750 million and
accounted for 22.3% of total imports com-
pared with 23.7% in 1983. The decline in
market share reflects the appreciation of
the U.S. dollar, to which the peso is tied,
against European and Japanese currencies.
Chile’s need to earn or conserve foreign
exchange creates sales opportunities in
export-oriented industries, as well as in
import-substitution industries. Good pros-
pects may be found in mining, fishing,
agriculture, and forestry.

Chile’s main importance to the U.S. econ-
omy lies in its copper exports. In 1984,
Chilean copper exports to the United States
fell 39% to 200,800 tons of fine copper. The
United States was the second largest Chil-
ean copper export market after Japan.

Despite the devaluation of the Chilean
currency by 25% last September and tariff
increases, Chile’s f.o.b. merchandise trade
surplus shrank to $293 million in 1984
compared with a $1 billion trade surplus in
1983. This amount of surplus was not suffi-
cient to service the country’s external debt.
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Table 2.—Chile: Exports of copper and molybdenum ore, by destination!

: Copper Molybdenum

(thousand metric tons) (metric tons)

Destination Ore and Ore and

concentrate, Blister Refined = concentrate,

Cu content Mo content

— __ 316 -

11 12.2 5.6 -

29.0 2.2 311 _—

22.6 . 7.0 2,571

2.1 12.9 405 -

13.0 - — -

- __ 84.6 .

—_ 3.0 7.2 .

23 223 1275 -

_ __ 71 _-

__ 2.1 888 -

78.6 55 31.6 -

134 2.0 52 -

4 4.0 406 381

- 6.0 —— —

1.0 22.3 16.6 .

74 . 136 318

4.6 N4 1.3 ——

—— 18.1 — __

3.7 25.5 22.5 555

Umted States_ _______________________________ 2.2 79.6 266.3 -
Yugoslavia _ _ . ___ ______ . ____________________ —— 5.0 5 -
Other _ __ _ _ _ __ _ _ ___ . _ 3.8 4 11 5
Total ol 185.2 2244 830.3 3,830

1984:

Argentina_ _ __ ____________ __________________ - __ 382 __
Belgium-Luxembourg_ _ _ _ _ ___ _ ________________.__ 1 9.7 15 __
-azil 28.3 114 70.6 __
15.1 - 14 1,710

. 19.1 30.0 .

74 _ . .

_- . 98.9 -

- 3.0 8.5 __

3 24.4 84.8 452

- - 11.6 -

Italy __ 8.9 94.1 —
Japan _ _ _ _ __ _ _ __ __ o _____ 87.8 8.9 105.1 6
Kores, Republicof - _ ____ _______________________ 21.3 —— 20.4 __
Netherlands ____ ________________ ____________ 1 8 - 2,318
ortugal . _ _ _ _ _ _ _ _ o __ - 2.0 6.6 -
Romania __ ________________________________ = 59 __ -
Spain __ _ _ _ _ __ __ o ______ 2 204 9.9 -
Sweden _ __ _ _ _ __ __ o __ - - 12.5 232
Taiwan _ __ ___ o ____ 3.5 _— 33.7 -
Tarkey _ _ _ _ o ____ 54 13.7 - .
United Kingdom_ __ __ ____ ___ __ ________________ &) 252 29.6 —_
UnitedStates__ __ _ ___________________________ 3 45.0 155.2 —-
Yugoslavia _ _ ______ - ______ __________________ . 119 _ .
her _ _ _ _ _ _ 2 3 11.6 -
Total _ - 170.0 210.6 830.2 34,717

1Table prepared by W. L. Zajac.
2] ess than 50 tons.
3Data do not add to total shown b

Source: Estadisticas del Cobre, 1984 and 1985 monthly editions, Comisién Chilena del Cobre.

COMMODITY REVIEW

METALS

Copper.—Chile’s copper production in-
creased 2.6% compared with that of 1983 to
1.29 million tons. Chile has been the world’s
largest producer and exporter of copper
since 1982. In 1984, production of copper
and copper byproducts remained profitable
despite the world’s depressed prices, in con-

trast to the United States, which was forced
to shut down two-thirds of its copper oper-
ations.

Of the total copper produced in Chile,
68% was refined copper; 17%, blister cop-
per; and 15%, cement copper, concentrate,
slags, and minerals and copper derived from
the gold and silver processes. CODELCO-.
Chile was the country’s dominant copper
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producer whose output was 81% of domestic
output, which equaled about 16% of the
Western World’s total output. CODELCO-
Chile’s production of copper was divided
among four divisions.

The Chuquicamata Div. planned to ex-
pand capacity by adding a new crusher and
a flash furnace as well as a sulfuric acid
plant.

The El Teniente Div. will expand capaci-
ties of its mine and concentrator by 1986
from 69,000 to 82,000 tons of ore per day. It
will also add solvent extraction and electro-
winning facilities to recover the copper
contained in the mine drainage waters.

The Andina Div. has both underground
and surface mining operations. Its produc-
tion represented 10% of CODELCO-Chile’s
total output in 1984. Andina was planning a
small investment to expand its ore process-
ing capacity from 20,000 to 26,000 tons of
ore per day by 1987 and will enlarge the
tailing storage capacity of Los Leones Dam.

The El Salvador Div. is completing the
installation of a modified converter similar
to El Teniente’s to increase by 10% the
capacity of the Potrerillos smelter.

In the medium- and small-scale mining
sector, Empresa Nacional de Mineria (ENA-
MI), the national mining company, led the
group of copper producers with 8.8%, fol-
lowed by Exxon Minerals Chile Inc.’s Cia.
Minera Disputada de las Condes S.A. with
4.8%, and Cia. Minera Mantos Blancos S.A.
with 3.0% of the total. CODELCO-Chile’s
total sale of copper dropped 15.7% below
that of 1983 to $1.25 billion, and income
before and after taxes declined 36.9% and
34.8%, respectively, compared with 1983
figures.

CODELCO-Chile, which contributed
$556.5 million to the Chilean economy, did
not receive any subsidies from the state.
Chile’s principal source of foreign exchange
comes from copper exports; however, in
recent. years, copper’s contribution of the
total has decreased from 82% in 1973 to
43% in 1984.

From 1979 through 1983, refined copper
exports to the United States increased
124% to nearly 460,000 tons. In 1983, ex-
ports to the United States increased, despite
a decline in U.S. consumption. In 1983, with
40% of the U.S. mine capacity shut down
and more than 18,000 copper workers out of
work, exports continued to rise, capturing
all the growth in copper demand as the U.S.
economy started its recovery from the reces-
sion. Faced with this deteriorating situa-
tion, 11 U.S. copper companies filed a peti-
tion for import quotas with the U.S. Inter-
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national Trade Commission (ITC).

The U.S. copper industry asked ITC to
recommend a quota that would roll back
U.S. imports to their 1979-81 level, thus
limiting total U.S. imports of refined and
blister copper from Chile to approximately
350,000 tons per year.

On June 27, 1984, ITC unanimously
agreed that the U.S. copper industry had
been seriously injured by foreign imports.
In recommending remedies for this injury,
two Commissioners recommended the impo-
sition of quotas, and two, the imposition of
tariffs. On September 6, the President of the
United States rejected the ITC recommen-
dation, indicating that import restrictions
on copper are not in the overall national
economic interest. “Import restrictions
would adversely affect the export earnings
of the foreign copper-producing countries,
many of which are heavily indebted and
highly dependent on copper exports.”

Among Chile’s private sector copper proj-
ects, the Escondida copper-molybdenum
project is one of the most favorable for
development. It has proven reserves of 560
million tons of ore averaging 2.16% copper,
which is better than that at Chuquicamata.
The total reserves are estimated at about
1.5 billion tons of 1.6% copper ore, which
also contains 0.24% molybdenum.

Preliminary feasibility studies indicate
that this open pit mine could produce
240,000 tons per year of copper and about 10
million pounds of molybdenum per year.
Current plans call for a $1.0 and $1.2 billion
investment, respectively, to develop the
project. However, development of this mine
has been delayed because of changes in
ownership of its original developers, Utah
International Inc. (Minera Utah de Chile
Inc.) and Getty Mining (Chile) Inc. Utah
International has been purchased by Bro-
ken Hill Pty. Co. Ltd. (BHP) of Australia,
and the Getty Oil Co., parent company of
Getty Mining, has been acquired by the
Texaco Oil Co.

The Cerro Colorado copper project is
wholly owned by Rio Algom Ltd., a Canadi-
an subsidiary of Rio Tinto Zinc Corp. Ltd. of
the United Kingdom. Rio Algom announced
that negotiations to secure $300 million in
loans have been completed in order to start
operations of its Cerro Colorado mining
property. Detailed engineering and con-
struction of the mine is expected to take 33
months from the time the final decision is
taken. Mining operations should begin in
1988. The credits have been negotiated with
a number of financial sources abroad, main-
ly in Canada, Finland, and the Federal
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Republic of Germany. A $30 million loan by
CORFO has been granted conditionally.

The largest privately held copper mine in
Chile is the Mantos Blancos operation,
which employs 2,100 persons and pro-
duced 64,000 tons of copper. Owned by the
Hochshild Group, all of Mantos  Blancos’
Latin American holdings were sold to a
South African group, Anglo-American
Corp., and two associated companies. The
World Bank, through its affiliate the Inter-
national Finance Corp., also owns 12% of
Mantos Blancos.

Gold and Silver.—Chile’s gold production
declined 5% below that of 1983 to 540,141
troy ounces, while silver increased by 5%
over that of 1983 to 15.8 million troy ounces.
According to Sociedad Nacional de Mineria
officials, Chile has about 15,000 small mines
with great potential for gold mining be-
tween Regions II (Antofagasta) and XII
(Magallanes) that are not producing any
gold for lack of capital investment, despite
favorable international gold and silver
prices. The Chilean Government through
ENAMI has been encouraging gold produc-
tion in different regions of the country and
has employed about 10,000 miners in this
activity.

The country’s largest gold and silver pro-
ducers were the El Indio Mine and ENAMI,
with sales of 294,000 troy ounces of gold and
1 million troy ounces of silver compared
with 362,000 troy ounces of gold and 926,000
troy ounces of silver in 1983. Gold produc-
tion declined because of unusually severe
weather that forced the El Indio Mine to
close for over a month and because of a
decline in average gold content of the ore.

In 1982, the Chilean Government reori-
ented ENAMTI’s policy to its original role.
ENAMI reopened its regional offices, rapid-
ly increased its demand for ore, and oper-
ated as a kind of banking and credit institu-
tion for the small-scale mining sector, pro-
viding low-cost loans to miners and accept-
ing ore as collateral. In 1984, ENAMI pro-
vided about $10 million in loans to the
small-scale mining sector. Also, its Las Ven-
tanas smelter produced 172,069 tons of
electrolytic copper, 4.8 million troy ounces
of silver, and 203,000 troy ounces of gold.
The increases in gold and silver production
by Chile’s small- and medium-scale mining
sector reflected a shift away from copper
toward an emphasis on precious metals
production because of higher prices of gold
and silver compared with depressed copper
prices. )

Consolidated Gold Fields Ltd. of the Unit-
ed Kingdom was reviewing exploration
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work being carried out by its subsidiary,
Exploraciones y Minerales Sierra Morena
at Copiapé (Region III), 900 kilometers
north of Santiago. The company indicated
that $16 million had already been invested
in the Copiapé sector, and a budget of an .
additional $5 million had been authorized
for the year. Consolidated Gold Fields has
been evaluating possibilities of applying
heap-leaching technology to recover gold
from low-grade ores found in the Atacama
Province.

Iron Ore.—Iron ore and pellets produc-
tion increased by 8% over that of 1983 to
5.58 million tons. CMP concentrated its
activities on improvements in efficiency and
production in both the pellet plant and the
El Romeral Mine. Pellet production during
the year using iron ore from the El Algarro-
bo Mine was 3.37 million tons. Iron ore and
sinter output from the El Romeral Mine -
was 2.21 million tons.

Shipments of iron ore and pellets to
domestic and foreign markets reached 2.5
million tons and 3.8 million tons, respective-
ly, a 12% increase over that of 1983. About
83% of the iron ore and pellets produced in
Chile was exported to Japanese markets,
and the remainder was consumed domesti-
cally. CMP, despite the increases in ore and
pellet production shipments, lost $15.5 mil-
lion, an increase of 52% over 1983 losses.
Losses were due to the 14% drop in iron ore
prices. CMP also shut down the Santa Fé
(Los Colorados) iron ore mine, which was
unprofitable owing to a decrease in ore
reserves and ore grade.

Iron and Steel.—In 1984, CAP, which also
operates the iron ore mines and pelletizing
plant, reported earnings of $5.7 million
compared with $5.1 million in 1983. Com-
pania Sidertargica Huachipato S.A., a CAP
subsidiary, had record high profits of $15.9
million, $4.3 million over those of 1983.
Steel production increased 12% over that of
1983 to 692,000 tons. The plant operated at
T5% to 80% of its capacity, showing a slow
recovery of the Chilean economy from the
1982-83 recession. The plant maintained
profitability primarily through decreases in
production costs and cost saving invest-
ments, including reduction of energy con-
sumption (down 26% since 1974), improve-
ment in productivity, and substantial
growth in domestic steel consumption.

Sales of steel products, both domestic and
foreign, increased 14% over those of 1983 to
$233.5 million. CAP planned several invest-
ment projects in the near future, and one of
the most important is the installation of a
new $145 million coke plant. CAP steel
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production was primarily oriented to satisfy
domestic consumption, while most of the
iron ore and pellet output was exported to
Japan. Ecuador was the largest export mar-
ket for Chilean steel, which supplied rough-
ly one-half of Ecuador’s steel consumption.
Lead and Zinc.—The El Toqui Mine, the
largest lead and zinc producer in Chile, was
owned and operated by the private consor-
tium Sociedad Contractual Minera El Toqui
Ltda. The El Toqui Mine in the southern-
most Province of Aysen, Region XII, was
officially inaugurated in November 1983.
The mine and mill installed capacity was
750 tons of ore per day, and the yearly
output expected was 42,000 tons of 54% zinc
concentrate and 13,000 tons of 76% lead
concentrate carrying 1 kilogram of silver
per ton. According to company officials,
Minera El Toqui completed successfully its
first year of production and exported 40,000
tons of zinc concentrate worth $10 million
and $500,000 worth of lead and silver con-
centrates. Exports were made from the
Chacabuco Port destined primarily for Ja-
pan, the Republic of Korea, Spain, and
Taiwan. Minera El Toqui currently oper-
ates the Zuniga and the San Antonio poly-
metallic mines and was exploring and eval-
uating two other additional deposits, Las
Estatuas and Katerfeld II.
Manganese.—Manganesos Atacama S.A.
(86.6% owned by CAP) operates a mine in
the vicinity of Andacollo, which supplied
all the ore needs of Huachipato and its
own ferromanganese plant at Conquimbo.
Roughly 90% of the ferromanganese pro-
duction was consumed by CAP at the Hua-
chipato steel mill. The remainder was sold
to small-scale steel producers in Chile or
exported. The Huachipato steel mill pur-
chased 16,400 tons of medium-grade manga-
nese ore and 4,200 tons of its ferroman-
ganese for its blast furnace. Manganesos
Atacama plans to increase its manganese
dioxide production for export, and the com-
pany will begin production of silicoman-
ganese in 1985. Sales earnings amounted to
$552,000 in 1984 and output levels were the
same as those of 1983.
Molybdenum.—CODELCO-Chile was the
only molybdenum producer in Chile. Total
production of molybdenum as a byproduct
of copper increased 10.5% over that of 1983
to 16,861 tons. Of the output, 65% was in
the form of concentrate, and the remainder,
trioxide. v
Chuquicamata, the largest CODELCO-
Chile division, has its own roaster plant,
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which reportedly converted two-thirds of
its molybdenum production into oxide~
CODELCO-Chile shipped 5,500 tons of con-
centrate to Molymet for conversion into
oxide and ferromolybdenum as part of a toll
agreement between the two companies.
Some concentrates were also sent to West-
ern Europe to be roasted and marketed as
oxides. Other concentrates were shipped to
Canada for transshipment to Japan. Sales
of concentrates, oxide, and ferromolybde-
num amounted to $145 million, slightly
higher than 1983 sales. The Santiago Moly-
met plant converted molybdenum concen-
trates supplied by CODELCO-Chile and im-
ports from Canada, Peru, and the United
States. The total plant output was 18.5
million pounds of oxides, 3.2 million pounds
of ferromolybdenum, and 14,000 pounds of
ammonium perrhenate, which was sold
overseas.

Tungsten and Cobalt.—CORFO was con-
ducting feasibility studies for the explora-
tion, development, and exploitation of tung-
sten and cobalt deposits found in Region III,
Copiap6 Province, located 800 kilometers
north of Santiago. :

CORFO and a consortium of five national
mining companies were investing $10,000 in
studying the project; results found so far
were described by officials as interesting
and will be made public to provide guides
for any company interested in mining these
commodities. A 1982 study indicated ore
reserves of 8 million tons of 2% tungsten.
The CORFO study envisages the production
of 200 tons per year of 60% tungsten triox-
ide requiring a fixed investment of $800,000.
The earlier cobalt study plans the produc-
tion of 800 tons per year of 8% cobalt con-
centrate for a fixed investment of $500,000.
The latest cobalt study was anticipated to
be completed by yearend 1984, and the
tungsten study, by late 1986.

NONMETALS

Gypsum.—Chile’s production of crude
and calcined gypsum increased 77% over
that of 1983 to 212,295 tons. The main
producers were Cemento el Melén S.A. and
Cemento Cerro Blanco de Polpaico S.A. A
large gypsum, limestone, and dolomite de-
posit has been discovered in Juncal near the
town of Los Andes (north of Santiago) in
Region V. Preliminary estimates released
by the Institute of Geological Research
indicated that there were about 6 billion
tons of reserves that predominantly con-
tained pure gypsum. The estimate was
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based on partial drilling of the deposit,
which could lead to further exploration and
to the installation of a new cement plant.
Output from this facility could be exported
as well as supply Chile’s central-zone con-
sumption. Gypsum products and marble
may also be manufactured owing to the
high purity of the gypsum. The sizable
amount of reserves of this deposit already
has opened the door to a number of attrac-
tive and challenging investment possibili-
ties.

Lapis Lazuli.—For the first time, Chile
has reported the production of 9,000 kilo-
grams of lapis lazuli (lazurite), which is a
natural sodium aluminum sulfosilicate. It is
usually somewhat impure; is deep blue to
greenish blue in color; has been found in
Afghanistan, California, and the USSR,
as well as in Chile; and is used as an orna-
mental stone. In an official announcement
citing its beauty and rarity, lapis lazuli was
recently proclaimed as Chile’s national
gem. Its relative abundance in Chile has led
to an extractive and artisan activity of
significant proportions with production of
10,000 to 20,000 kilograms of lapis lazuli
eachyear.

In 1984, Chile’s exports of precious, semi-
precious, ornamental, and collectable stones
amounted to $500,000, and there are prom-
ising signs that these exports will increase
in 1985. An agreement with Japan was
signed to increase the quantities of collect-
able stone exports. These minerals were
found in the desert zones of Antofagasta,
Calama, and Copiapé. About 50 workers
mine these stones and a handful of artisans
work them into jewelry and art objects.

Lithium.—In April 1984, the company
jointly owned by Foote Mineral of the
United States, and CORFO, Sociedad Chile-
na de Litio Ltda. (SCL) inaugurated the $48
million lithium carbonate plant facility at
La Negra near the port city of Antofagasta.
This plant processes concentrated brines
rich in lithium carbonate, sodium, potassi-
um, and magnesium chloride from the Salar
de Atacama. In mid-July, SCL made its first
export shipment of lithium carbonate. The
first shipment was destined for the United
States, and total sales for the year amount-
ed to 4.6 million pounds. Annual sales are
expected to reach 12 million pounds in 1985,
or 14% of the predicted world market, and
then 14 million pounds in 1986, which will
be about 18% of the world market.

SCL’s lithium export debut marks not
only its entry into the world market, almost
4 years after the creation of the company on
August 13, 1980 (with 55% participation by
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Foote Mineral and 45% by CORFO), but
also the beginning of what CORFO intends
to be the “integrated development” of the
mineral-rich Salar de Atacama.

On August 21, CORFO announced that
first option on a second salt project in the
Salar had been granted to AMAX Chemi-
cals Inc. of the United States, in conjunction
with the Chilean company, and CORFO
itself. This project, which should begin pro-
duction within about 6 years, assuming that
the next stage of tests and negotiations are
successful, initially will produce potassium
salts, boric acid, and lithium. The contract
with Foote Mineral permits SCL to extract
a maximum of 200,000 tons of lithium
within a maximum of 30 years, and the
contract terms may be extended by mutual
consent. SCL was given exclusivity of Chil-
ean lithium production for 8 years, which
would allow the new mixed salts project to
produce lithium almost from its inception,
because of the length of time required for
research and development of the mixed salt
project.

Nitrates.—The inorganic salt mining sec-
tor in Chile was dominated by the state-
owned enterprise Sociedad Quimica y Min-
era de Chile (SOQUIMICH), which controls
all significant nitrate mines and benefi-
ciation plants in the country. In addition to
nitrates, SOQUIMICH also produces iodine
and sodium sulfate.

Total nitrate production increased to
712,600 tons, up 14% over that of 1983, and
earned a net income of $9.5 million, up 19%
over that of 1983. Sales for SOQUIMICH
were about $130 million. This represents a
significant improvement over the compa-
ny’s poor record during the last 10 years.
The reason for these increases in production
and profit was the increase in domestic
demand for fertilizer and the devaluation of
the Chilean peso. Major export markets for
Chilean nitrates were Brazil, Japan, the
United States, and Western Europe.

The nitrate deposits of Chile are situated
on the plateau lying between the coastal
ranges and the Andes, principally in the
Atacama Desert in northern Chile. Current
production of nitrates is centered on the
Tocopilla District in Antofagasta Province.

SOQUIMICH operates two large plants,
the Pedro de Valdivia and Maria Elena. The
Pedro de Valdivia plant treats 30,000 tons
per day of ore to produce sodium nitrate
(16% N) and iodine (99% I). The Maria
Elena plant treats 9,500 tons per day of ore
to produce potash nitrate, iodine, and anhy-
drous sodium sulfate.

Phosphate.—Chile’s phosphate rock (ap-
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atite) production increased to 4,606 tons
from 935 tons in 1983. CORFO, through its
affiliated agency. E1 Comité de Sales Mixtas,
was inviting domestic and foreign investors
to submit bids by June 1985 for the pur-
chase of two phosphate rock mining conces-
sions in Mejillones, near Antofagasta Prov-
ince in northern Chile. Included in the bids
was a feasibility study for the construction
of a triple superphosphate processing plant
with an operating capacity of 100,000 tons
of P,Os equivalent per year. Prefeasibility
studies conducted by CORFO in conjunction
with a Brazilian consortium, Natron Co.,
indicated that the Mejillones deposit has an
estimated 56 million tons of phosphate ore
grading between 17% and 18% P.Os.

Comparison of this proposed project with
the 10% to 18% P,Os range for deposits
currently mined worldwide strongly sug-
gests that this deposit offers an attractive
investment potential. In addition, the pro-
posed project could eventually produce ura-
nium concentrate (Us;O;) and fluorine as
byproducts. Total investment required was
estimated at less than $90 million. Chile
currently imports 95% of this type of fertil-
izer per year. The plant capacity will ap-
proximately match Chile’s domestic "de-
mand for this product. Sales would be about
$60 million per year; and the prospective
bid winner will enjoy a virtually guaranteed
market.

‘Sulfur.—Chile’s native sulfur output de-
rived from caliche declined 52%, and re-
fined native sulfur fell 13% below that of
1983. Chile’s total production of. sulfur
comes from Region II near Antofagasta and
Calama Provinces.

During 1984, Empresa Azufrera Ltda.
announced that it was planning to invest
$20 million to initiate the development and
exploitation of the Tacora sulfur deposit
located at a 4,500-meter altitude on the
upper slopes of the dormant volcano of
Tacora, near the town of Parinacota, Region
I, Iquique Province. The surface mining
operation planned was scheduled to com-
mence during mid-1985 and, in the first
year of exploitation, was expected to pro-
duce about 500,000 tons. Reserves are ade-
quate at this level for over 50 years. This
new operation would benefit this isolated
region extensively because of the new jobs
and the extension of the railroad line to
transport the sulfur.

MINERAL FUELS

Coal.—Bituminous and lignite coal pro-
duction increased 21% over that of 1983 to
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1.3 million tons. Increased coal output was
the result of greater demand for coal from
the copper industry in their program to
substitute coal for more expensive fuel oil in
the production of electricity. The Chilean
coal company Compafia de Carbones de
Chile Ltda. (COCAR), a joint venture of
Compafiia de Petréleos de Chile S.A. and
the British firm Northern Strip Mining
1td., outbid four competing coal companies
to supply 4.3 million tons of coal to CODEL-
CO-Chile’s Tocopilla thermoelectric plant
for the next 6 years. At present, CODELCO-
Chile requires about 250,000 tons of coal per
year. However, the planned startup of three
additional power units at Tocopilla would
boost demand to more than 1 million tons
by 1987. Based on current CODELCO-Chile
forecasts, monthly savings of $1.5 million
will be achieved by 1988.

Formal agreements on the sale were
being drawn, and contracts were expected
to be signed in January 1985. To provide
this coal, COCAR proposed to develop the
Pecket strip mine situated near Punta Are-
nas in the Magallanes region. The deposit
has estimated reserves of 83 million tons of
subbituminous coal. COCAR also expects to
make additional investments totaling $70
million that will include machinery and
equipment and the construction of a special
supplementary port facility.

Small coal mines from Concepcién and
Arauco Provinces in Region VIII are cur-
rently supplying domestic coal to the Toco-
pilla thermoelectric power station until the
Pecket Mine begins exploitation. As a part
of the coal conversion project, CODELCO-
Chile was accepting bids for the construc-
tion of a port and a coal handling system at
Tocopilla as well as an ash disposal site. The
new facility, to be completed in 1986, will
bring efficiency to a growing operation as
well as additional employment opportuni-
ties. As Chile’s energy demands increase,
COCAR expects to be in a favorable position
to service the country and to expand sales
through exports to Argentina, Bolivia,
southern Brazil, Peru, and Uruguay.

Petroleum and Natural Gas.—ENAP, the
national petroleum company, reported that
production of crude oil in Chile declined 2%
below that of 1983 to 14.1 million barrels.
Output of natural gas increased by 2% over
that of 1983 to 178 billion cubic feet. Produc-
tion of crude oil from offshore operations
fell 21% below that of 1983 but still ac-
counted for 65% of the total output. Output
from Tierra del Fuego provided 19%, and
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onland, 16%.

Onshore natural gas production account-
ed for 67% of domestic output, followed by
Tierra del Fuego with 27%, and the remain-
der from offshore wells. Out of the total
natural gas produced in 1984, 71% was
reinjected to the gasfields, and the remain-
der was marketed or flared.

ENAP currently provides about 31% of
the national petroleum consumption, and
the balance is imported from countries such
as Gabon, Saudi Arabia, and Venezuela.
Production of crude from existing oilfields
in the Strait of Magellan peaked in 1984. It
is hoped to avoid a sharp decline in output
by introducing secondary recovery. tech-
niques and drilling new wells from existing
platforms currently in productlon Both ap-
proaches have worked well in preliminary

testing. Most of ENAP’s exploratlon activi-

ty offshore was concentrated in the deeper
west side of the Strait of Magellan and
south of Tierra del Fuego, although ENAP
is also emphasizing new development and
exploration in other parts of the country.
Through this program, ENAP hopes to
avert the severe drop in production that
could occur in about 3 years as presently
known reserves are being depleted.

Proven reserves of natural gas in the
region were estimated at 2.6 trillion cubic
feet, which is sufficient to supply the gas
requirements of two proposed petrochemi-
cal plants for over 40 years at planned rates
of consumption. Crude oil reserves were
estimated to be about 220 million barrels,
which is sufficient for about 15 more years
at current extraction levels.

ENAP officials indicated that they will
continue investing about $125 million per
year in petroleum activities. Unlike the
development of the two petrochemical proj-
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ects in the Strait of Magellan area, ENAP
has adopted a new approach. This consists
of identifying the resources, followed by the
preparation of a prefeasibility study. At this
stage, interested parties are sought who
might be interested in developing the proj-
ect.

ENAP plans to explore the following
areas: (1) the Diego Ramirez Islands, south
of Tierra del Fuego;.(2) offshore basins near
Valdivia, Arauco, and the Isla Mocha; (3)
around Puerto Montt, Llanquihue, and
Cuenca de Osorno; (4) near the Salar del
Tamarugal, the Salar de Pedernales, and
the Salar de Atacama northern desert re-
gion, where officials believe there may be a
basin similar in size to the adjacent Argen-
tine reserves; and (5) geological studies in
the Golfo de Penas.

Signal Methanol Inc., a subsidiary of
Signal Companies, signed a 20-year contract
with. ENAP to purchase natural gas and to
construct a $300 million methanol plant
near Punta Arenas, south in Region XII.
The plant was expected to use 540 billion
cubic feet of natural gas over the 20-year
contract and produce 2,300 tons of methanol
per day. Construction of the plant was
scheduled for completion by the end of 1987.
Another $1 billion contract was signed with
the Konvey Co. for the construction of a
450,000-ton-per-year ethylene and ammonia
plant at Copiapé. The project will use natu-
ral gas feed and is presently in the engi-
neering stage. It is scheduled for completion
by the end of 1988.

1Physical scientist, Division of International Minerals.
ere necessary, values have been converted from
hilean pesos (Ch$) to U.S. dollars at the average rate of
Ch$98 5=U8$1.00, as of Dec. 31, 1984
3Value and peroentage of the 1984
product were %e as estimated figures in.
dollars by the Central Bank of Chile.
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The Mineral Industry of
‘China

By E. Chin!

China is a major world producer of met-
als, industrial minerals, and fuels. It is the
second largest world producer of coal and
the seventh largest producer of crude oil.
For industrial minerals, China ranks within
the top five world producers for barite,
cement, fluorspar, magnesite, marble, and
talc. China produces large quantities of iron
ore and manganese, although of low grade.
It is the sixth largest steel producer in the
world and the third largest vanadium pro-
ducer. There is significant mine output of
antimony and tungsten, which is historical-
ly associated with China, as well as tin.
China is perhaps the sixth largest gold
producer in'the world. In addition, it is
expanding its production capacity of alumi-
num, copper, lead and zinc, and nickel.

China has a large mineral reserve base,
and the latent potential to increase produc-
tion substantially is an undisputed reality.
However, because of its huge population, a
billion-plus people, per capita consumption
of minerals, metals, and fuels is quite small
compared with that of developed countries.
The Government plans to quadruple the
value of industrial output by the year 2000.
Notwithstanding large increases in produc-
tion capabilities, the growth of China’s per
capita consumption of its mineral wealth
will be moderated by its export drive to
garner foreign exchange necessary for mod-
ernization and growth.

In 1979, the Government initiated re-
forms to moderate the emphasis on develop-
ing heavy industry by increasing invest-
ments in the agricultural and light industri-
al sectors. By 1984, the economic readjust-
ment program included far-reaching re-
forms such as dismantling the commune
system, substitution of taxes for profit re-
mittances to the state, replacing budget

allocations with bank loans, reintroduction
and participation of private enterprise in
the economy, reintroduction of a free mar-
ket system, and a reform of industrial
management. Other measures to stimulate
the economy included investment of $45
billion for new technology during 1981-84,
and inviting wider economic and technical
exchanges with foreign countries and com-
panies. In addition, the shift in output
by defense industries produced civilian
goods valued at $2 billion? in 1984. During
1979-81, China’s industry grew at an aver-
age rate of 7.1% compared with 10.6% for
1982-84. Industrial output grew by 13.6%,
reaching $350 billion in 1984. According to
China’s State Statistical Bureau, light in-
dustry registered a 13.4% increase over that
of 1983 compared with 13.8% for heavy
industry, which was considered a balanced
growth.? :

Production of coal was 772 million tons;
crude oil, 115 million tons; and steel, 43
million tons. In addition, the country’s rail-
ways handled 1.2 billion tons of freight and
1.1 billion passengers, representing an in-
crease of 4.4% and 6.9%, respectively. Out-
put of 48 of the 100 major industrial prod-
ucts surveyed by the State Statistical Bu-
reau had reached the target level set for
1985, the last year of China’s sixth 5-year
plan (1981-85). By region, industrial produc-
tion maintained momentum in Fuyjian,
Guangdong, Jiangsu, Zhejiang, and other
coastal Provinces where output increased
between 19% and 24%. In traditionally less
developed areas such as Guizhou, Ningxia,
Qinghai, and Yunnan, production increases
ranged from 13% to 17%.

The Chinese press considered the follow-
ing achievements significant in 1984 toward
China’s modernization program: launching
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an experimental communications satellite;
opening of 14 coastal cities (excluding the 4
previously established special economic
zones) and Hainan Dao to foreign invest-
ment; participation in the 23d Olympiad;
signing of the Sino-British joint declaration
regarding the status of Hong Kong; and the
decision by the Central Committee to adopt
formally reforms to China’s economic struc-
ture. Other heralded achievements included
(1) the new level of output for grain and
cotton; crude oil, coal, and electricity; and
select consumer products, (2) the increase in
domestic retail sales, and (3) the high level
of individual savings.

In June 1983, China replaced its profit-
appropriation system with the first phase of
its new taxation system. In this phase,
enterprises paid both taxes and a portion of
the profits to the state. The second phase
went into effect in October 1984 whereby
the enterprises paid only taxes to the state.
Any remaining profits left -after taxation
were to be used by the enterprise. Taxes
levied by the state included a product tax—
an economic lever to prevent enterprises
from producing only high-profit items; taxes
on products that yield small profits or losses
are reduced or exempt. A value-added tax
system was imposed because of the imbal-
ance in tax burden throughout the stages of
production—from the initial processing of
raw materials, through the manufacture of
components, to assembly of finished prod-
ucts. A tax rate system was to be imposed
on domestic commodity sales. For small
enterprises, an income tax was levied, and
for high-profit enterprises, a regulation tax
was to be levied. The tax on salt was to
regulate uniformly the price between user
and producer throughout the country be-
cause of the disparity of salt reserves and
quality in various localities. In the mining
sector, a resource tax was imposed to adjust
the wide profit rate for mine products and
the difference in mineral resources avail-
able.*

Another reform initiated was in the wage
system whereby an enterprise imposed no
wage ceiling and minimum. The existing
wage system, based on grade, was to give
way to remuneration based on performance.
For instance, to raise efficiency and produc-
tivity at the Xinqui surface coal mine in
Liaoning, wages were based on each ton of
coal produced, with penalties imposed when
coal quality and safety standards were not
met.

In early 1984, the State Council decided to
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open 14 port cities and Hainan Dao to
foreign investors. As with the four special
economic zones, foreign investors will re-
ceive preferential tax treatment, simplified
entry-exit procedures, and rights to estab-
lish wholly owned enterprises. Further-
more, foreign management of joint ventures
is subject to renewal through negotiation.
Approval for construction projects using
foreign investment and technology was to
be decentralized. To accelerate and expand
economic cooperation and technology ex-
change, the State Council issued temporary
provisions on tax reduction and exemption
in the special economic zones and for the 14
port cities.® In addition, the Government
was to promulgate a law on protecting the
rights of enterprises wholly owned by for-
eign investors. The first wholly owned for-
eign company in China was 3M China Ltd.,
a subsidiary of a U.S. company.

China enacted its own patent law, detail-
ing rules and regulations to protect patent
rights. In addition, the Government applied
in late 1984 for membership to the Paris
Convention for the protection of industrial
property. In the interim, the terms for
patent protection were to be stipulated in a
technology transfer agreement or in the
license agreement as well as stipulate com-
pensation for violation or infringement of
the patent right.

In addition to Hainan Dao (Guangdong),
the 14 coastal cities opened to foreign in-
vestment were, from north to south, Dalian,
Qinhuangdao, Tianjin, Yantai, Qingdao,
Lianyungang, Nantong, Shanghai, Ningbo,
Wenzhou, Fuzhou, Guangzhou, Zhanjiang,
and Beihai. Special foreign investment poli-
cies will be applied to the 14 cities and
Hainan Dao, as well as to the special eco-
nomic zones. In addition, the autonomous
power for decision making of these places
would be expanded. Although the popula-
tion of the 14 cities collectively constitute
close to 8% of the nation’s total, the gross
value of its industrial production (3713 mil-
lion) accounted for almost 25% of the coun-
try’s aggregate output. For instance, indus-
trial production in Shanghai is estimated at
approximately $320 million annually, fol-
lowed by Tianjin, $115 million, and Guang-
zhou, $60 million. In addition, the 14 coastal
cities account for 97% of the nation’s total
volume of freight carried by land and sea.

Dalian, Liaoning, the second largest port
in China, has 7 operational areas with 48
berths, 23 of which have a 10,000-ton
handling capacity. Dalian has a comprehen-
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sive industrial foundation that includes ma-
chinery, metallurgy, petrochemicals, ship-
building, and textiles. Dalian Chemical In-
dustrial Co. produces over 40% of the coun-
try’s sodium carbonate, while the Dalian
steel mill accounts for about one-third of
the national output of high-speed tool steel
and wire. In China, Dalian is referred to as
the “bay of blue”’ and also as the “pearl of
the Yellow Sea.”

The Great Wall winds along the shore of
Bo Hai to the mountain top at Yansai Lake
in Qinhuangdao, Hebei. The industries here
include construction materials, machinery,
and metallurgy. However, Qinhuangdao is
best known for glass production, in addition
to tourism. The old Yaohua glass factory
produces about 3.4 million standard cases of
plate glass. Output of this enterprise is
supplemented by 15 factories. Qinhuangdao
Municipal Glass Factory, the newest pro-
ducer, which began production in 1983, has
an annual production capacity of 940,000
standard cases of plate glass and glass
fibers. Qinhuangdao accounts for 70% of
China’s glass exports. Qinhuangdao is serv-
iced by the Beijing-Shenyang Railway,
Beijing-Shenyang - Highway, Beijing-Qin-
huangdao electrified railway, and Datong-
Qinhuangdao Railway (under construction).
The railways play an important part in the
export of coal produced in Shaanxi and Nei
Monggol, as well as for crude oil from
Daging, and shipment of local output of salt.

Tianjin, capable of handling 15 million
tons of cargo per year, is the largest trading
port in north China (Hebei) with 34 berths,
20 of which are capable of accommodating
ships over 10,000 tons. Tianjin is serviced by
an airport, one of the largest in the nation,
and the Beijing-Shenyang and Beijing-
Shanghai Railways’ trunk lines. Nearby,
the Dagang Oilfield produces petroleum
and natural gas for domestic consumption
and a lesser amount for export. Salt produc-
tion along Bo Hai accounts for about 25% of
the national output. “Changlu” salt is well
known domestically and in export markets.

Yantai is at the eastern end of Shandong,
facing Dalian. Yantai is linked by rail with
Beijing, Jinan, and Qingdao. Yantai has 15
berths capable of handling 5 million tons of
freight per year. Qingdao, ranking sixth in
national export freight, has 9 wharves with
49 berths, 15 of which are capable of accom-
modating vessels exceeding 10,000 tons. Air-
line connections extend to Shanghai, Bei-
jing, and Dalian, and the airport was to be
converted into an international airport. A
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new port was scheduled to be built at
Huangdao; a railway was to be constructed
between Huangdao and Jiaoxian; a ferry
boat service was to be started between
Qingdao and Huangdao; and a rail service
was to be reestablished between Jiaozhou
and Jinan.

Lianyungang is the starting point of the
Longhai Railway linking northern Jiansu,
southern Shandong, northern Anhui, He-
nan, Shanxi, and Shaanxi as well as points
in Sichuan, Gansu, Qinghai, Xinjiang, and
Ningxia. There are highway connections to
Nantong, Nanjing, Xuzhou, and Qingdao.
Lianyungang has five 10,000-ton, two 5,000-
ton, and two 3,000-ton class berths. Con-
struction west of the present harbor area to
be completed in 1985 will quadruple coal
handling capacity. Lianyungang is known
for “Huai” salt, produced by the Huaibei
saltworks (one of the four sea evaporite
producing operations in the country), and
Jingping phosphate, produced at one of six
large phosphate mines in the nation, on the
southern slope of the Jingping Mountain
Range.

Nantong, Jiangsu, is on the northern
shore of the lower reaches of the Chang
Jiang, and is capable of berthing 30,000- to
50,000-ton seagoing vessels. The canals from
Nantong extend to Ganyu, Yangzhou, and
northern Jiangsu. Upriver, Nantong serv-
ices the economically important areas of
Jiangsu, Anhui, Jiangxi, Hubei, Hunan,
and Sichuan.

Shanghai, referred to as the “thorough-
fare to the eight provinces,” is the gateway
from the Chang Jiang to the East China
Sea. Shanghai is heavily industrialized with
cottage businesses to petrochemicals. The
Baoshan iron and steel complex, scheduled
for completion in 1985, is nearby. Economic
development and trade zones are being
constructed at Minxing and Hongqaio. As
China’s largest trade port, Shanghai Hong-
qiao handles close to 92 million tons of cargo
annually in its berths.

Ningbo, Zhejiang, about 110 nautical
miles south of Shanghai, has three harbor
areas—Beilun, Ningbo, and Zhenhai. Alto-
gether, the harbors have an annual freight
volume of 27 million tons. The newly estab-
lished Beilun Harbor area and the second-
phase construction of the Baogang facility
at Shanghai form China’s largest transship-
ment wharfage for mineral ores. Industries
in Ningbo include electronics, machinery,
petrochemicals, and textiles.

Wenzhou, Zhejiang, has wharves accessi-
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ble to 7,000-ton vessels at high tide, and 40
more were being planned for berthing
10,000-ton ships. Wenzhou is referred to as
“the alumstone capital.” The reserves of
alunite along the banks of the Ou Jiang at
Wenzhou are estimated at 300 million tons.
Farther south is Fuzhou, the capital city of
Fujian. Fuzhou’s industry includes chemi-
cals, electronics, machinery, papermaking,
and textiles. Fuzhou's port at Nawei is
accessible to 10,000-ton vessels at high tide,

Guangzhou, Guangdong, is on the north-
ern edge of the Zhu Jiang Delta, facing the
South China Sea. Three rail lines feed into
Guangzhou—the Beijing-Guangzhou Rail-
way, Guangzhou-Shenzhen Railway, and
Guangzhou-Sansui Railway. Both the inner
Port of Guangzhou and the outer Port of
Huangpu are open to ocean traffic. For
many years, Guangzhou served as the outlet
of Chinese goods by hosting the Canton
trade fairs. Zhanjiang, southwest of Guang-
zhou and also in Guangdong, is a deepwater
harbor and is China’s base for offshore oil
exploration in the South China Sea. In 1984,
six deepwater berths to accommodate ves-
sels exceeding 10,000 tons were under con-
struction.

The Beihai Port serves as an outlet for
the export of goods from Guangxi, Yunnan,
Guizhou, and Sichuan. Beihai is known for
its clays, coal, pearls, potter’s clay, and
quartz. Because of its geographical position,
Beihai serves as a base for oil drilling in
Beibu Wan.

Hainan, with a coastline measuring about
1,400 kilometers, is largely underdeveloped
except for fishery. The other traditional
industry in Hainan is agricultural, featur-
ing tropical plants and fruits. Because of its
lush vegetation and rare birds and animals,
Hainan was to develop infrastructure for
tourism. Aside from the iron ore deposit at
Shiliu, minerals of cobalt, manganese,
quartz, and titanium in Hainan are largely
underdeveloped.”

By opening the 4 economic zones (Shan-
tou, Shenzhen, Xiamen, and Zhuhai), the 14
coastal cities, and Hainan Dao to foreign
investment, China expected to accelerate
the development of its economy and society.
By expanding foreign trade, domestic pro-
duction would increase and provide foreign
exchange. The use of foreign investment
capital would free domestic funds, the intro-
duction of which could be allocated for
other uses. China’s open-door policy would
encourage advanced technology from for-
eign countries. Industry personnel would
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benefit in learning managerial skills. Ex-
change and cooperation would immediately
infuse up-to-date scientific and technologi-
cal knowledge.*

As part of the Government reorganiza-
tion plan, the Ministry of Foreign Economic
Relations and Trade would divorce itself
from decision making in the producing sec-
tor. The functions of the.Ministry would
include formulating guidelines, policies,
and regulations; issuing trade licenses; and
establishing quahty specxﬁcatlons for trade
1tems 2

the course of the sixth 5-year plan
(1981-85), 890 projects were to be completed,
169 of which were considered key projects
by the State Planning Commission. Al-
though construction on all projects was to
begin during 1981-85, some projects were to
be completed in the next 5-year plan. Sixty
of the key projects are energy development
projects, whose completion will raise the
country’s coal production capacity by 84.3
million tons, crude oil extraction capacity
by 31.3 million tons, and power generation
capacity by 24.3 million kilowatts. Thirty-
nine projects were for railway electrifica-
tion and double tracking, port construction,
and communications, while 33 involved raw
materials. Sixteen involved educational and
medical projects; 8, national defense; and
13, automotive and light industry.

Developing transportation infrastructure
is crucial in China’s modernization program
for movement of goods between the inland
and the coast. In 1984, 15,000 kilometers of
new highways were added making a total of
930,000 kilometers open to traffic. About
29,000 kilometers was rebuilt during the
year, and a 1,700-kilometer stretch between
Qinghai and Xizang was asphalted. Con-
struction began on a 20-kilometer Jiading
Expressway in Shanghai, the first in China,
which is scheduled for completion in 1987.
The International Bank for Reconstruction
and Development agreed to provide $70
million for highway construction in Shaan-
xi and Shandong. Funds for the Guangzhou
Expressway were being solicited.

Construction of 86 highway bridges was
completed in 1984. These included the 1,116-
meter Dalinghe Bridge in Liaoning, the
longest; Oujiang Bridge in Zhejiang; Weihe
River Bridge in Shaanxi; and the Shan-
hongqi Bridge in Guangdong. In addition,
112 highway bridges were under construc-
tion. The 5,560-meter Huang He Bridge, to
be the longest in the country, was to be
completed by 1987.1
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During 1984, China added 355 kilometers
of railway, double tracked 418 kilometers,
and electrified 681 kilometers. China has a
total of 52,000 kilometers of railway.!* In
1984, passenger volume was 1.1 billion, and
cargo transport, 1.2 billion tons. During the
year, 652 locomotives (diesel, electric, and
steam), 17,900 freight cars, and 1,180 pas-
senger cars were built.

China has shipping agreements with 32
countries. Its 550-vessel ocean fleet includes
roll-on and roll-off ships, container and
general cargo ships, bulk carriers, passen-
ger vessels, and oil tankers.? The fleet
handles 37% of China’s foreign trade vol-
ume and annually transports more than 10
million tons of cargo for developing coun-
tries. Also, the fleet transports additional
cargo in accordance with foreign trade
agreements. In 1984, cargo tonnage trans-
ported was about 42 million tons.

China promulgated and put into effect a
series of laws and regulations for environ-

mental protection. These included the Wa--

ter Pollution Prevention and Control Law,
Regulations for Strengthening Environ-
mental Control of Rural Township and
Street Enterprises, Prevention of Soot Pol-
lution, and Trial Targets for Examining
Environmental Protection in Industrial En-
terprises. Draft legislation was prepared for
noise and air pollution. During the year, 22
atmospheric observation stations were in-
stalled, bringing the total number to 1,143
nationwide. More than 150 projects to clean
up obvious pollution were under way. Legis-
lation was also drafted on managing nature
preserves and on protecting rare and en-
dangered animals and plants. China has 106
protected districts with a total area of about
3.9 million hectares, which accounts for
about 0.4% of the nation’s territory.:*

A law was drafted on the use and protec-
tion of China’s mineral resources. The law
covers everything from prospecting, explo-
ration, and geologic studies to management
and conservation of the nation’s resources.
Chinese geologists have verified reserves of
136 minerals in China. According to the
Ministry of Geology and Resources, geologic
prospecting in 1984 was successful in that
finds of coal, gas, and oil were larger than
expected. Estimates of the coal finds would
add 13.2 billion tons to the country’s re-
serves of 727 billion tons. A deep well
drilled in the northern part of the Tarim
Basin (Xinjiang) yielded a flow of 6,000
barrels of oil and 2 million cubic meters of
gas per day. Deposits of emeralds and sap-
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phires were also discovered. Estimated finds
for zinc during the year were 3.1 million
tons; lead, 1.2 million tons; copper, 1.1
million tons; nickel, 92,300 tons; and silver,
5,600 tons.** During the past 5 years, the
area covered in geologic exploration includ-
ed 2.7 million square kilometers of aerial
remote magnetic surveying, 430,000 square
kilometers of aerial remote sensing, and 1.2
million square kilometers subjected to
geochemical sampling. Proven reserves of
antimony, asbestos, fluorspar, graphite,
iron, lead, magnesite, mercury, molybde-
num, phosphorus, sulfur, tin, titanium,
tungsten, vanadium, and zinc in China rank
first worldwide.s

The use of geologic remote sensing has
grown rapidly in China. This technique is
used by the Ministries of Coal Industry,
Metallurgical Industry, Water Conservancy
and Power, Geology and Minerals, Nuclear
Industry, Petroleum Industry, and Rail-
ways; the State Seismological Bureau; the
Chinese Academy of Sciences; and various
universities and colleges. For instance, the
Ministry of Nuclear Industry conducted
computer processing of satellite data in Nei
Monggol that resulted in the location of
sedimentary uranium deposits. The Minis-
try of Metallurgical Industry studied the
image characteristics of copper and iron
deposits in the lower Chang Jiang; molybde-
num deposits of Jinduicheng, Shaanxi; the
tin deposits in Gejiu, Yunnan; and the
copper deposits of Dexing, Jiangxi. The
Mlmstry of Coal Industry used remote
sensing for coal studies in Da Hinggan Ling,
Nei Monggol and Taiyiian, Shanxi; and for
peat in Chao Hu, Anhui, and ng'x, Si-
chuan. The Ministry of Petroleum Industry
with the U.S. Geological Survey used re-
mote sensing to study gas-bearing struc-
tures in the Qaidim Basin, Qinghai. Thus,
remote sensing has become an effective tool
in China’s geologic studies.!¢

In 1984, supervision and administration
of China’s nonferrous metals industry was
separated from the Ministry of Metallurgi-
cal Industry and placed under the aegis of a
company, the China National Nonferrous
Metal Industry Corp. (CNNMIC). CNNMIC,
which reports to the State Council, adminis-
ters nonferrous metals prospecting, devel-
opment and operation of mines, mineral
processing plants, smelters, and metal proc-
essing facilities. In addition, its function
extends to the import and export of nonfer-
rous metal products. On December 11, 1984,
the China Nonferrous Metal Society was
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inaugurated. In this instance, nonferrous
activity was removed from the umbrella of
the Chinese Society of Metals.

China’s economic growth in 1984 was
close to 14%, and the value of industrial
output was estimated at $350 billion. The
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Government attributed the growth to rural
economic reforms, industrial restructuring,
investments in new technology, increased
activities in foreign economic and technical
exchanges, and growing consumer demand
in the domestic market.

PRODUCTION

China’s mineral resources are large and
multifarious, and mining can be expanded.
However, China has only been recently
active in the surveying, delineation, and
cataloging of its mineral wealth. China is a
major producer of mineral fuels, ranking
second in the world for coal, and seventh for
oil. It is among the world’s top producing
countries in the output of antimony, barite,
cement, fluorspar, iron and steel, magne-
site, phosphate, rare earths, salt, talc, tung-
sten, and vanadium. It is also a notable
producer of fertilizers, gold, gypsum, ilmen-
ite, manganese, peat, silver, and tin. In
1984, the national production of coal and oil
reached new highs. Electricity generation
increased 14% in 1984. Pig iron production
was up 7%, and crude steel output increas-
ed 8%. Output of major nonferrous metals
increased 8%, and gold production was up

close to 11%, according to other sources.
The sixth 5-year plan (1981-85) reflects a

realistic pace for China’s modernization.

The overall plan was to balance the develop-
ment of heavy industry to support growth
in light industry and agriculture. Increased
trade was stressed to stimulate production.
Other stimulants for growth included giv-
ing bonuses for increased productivity and
giving recognition and monetary awards for
quality products..Increased efficiency in
manufacturing was to be accomplished
through integration. Short-term constraints

“to industry were the introduction of pollu-

tion standards and energy conservation.
However, output of many major commodi-
ties in the penultimate year of the current
economic plan exceeded the target set for
1985.

Table 1.—China: Estimated production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983 1984°
METALS
Aluminum: .
Bauxite, gross weight ________ 1,500,000  T1,500,000 1,600,000 1,600,000 1,600,000
Alumina, gross weight 750,000 750,000 800,000 800,000 800,000
Metal, refined, primary. 360,000 380,000 380,000 380,000 380,000
Antimony, mine output, metal content _ _ __ __ _ 10,000 10,000 12,000 15,000 15,000
Bismuth, mine output, metal content _ _ ______ 260 260 260 260 260
Cadmmm, smelter__ _ _ _ _ _ _ _ _ ___________ 250 270 300 300 300
on ﬁm
output metal content ___ _________ 115,000 170,000 175,000 175,000 180,000
Smelter. primary and secondary__ __ 175,000 190,000 205,000 195,000 210,000
Refined, primary and secondary _ _ _ _ ___ 295,000 300,000 300,000 310,000 310,000
Gold, mine output, metal content _ _ troy ounces. 225,000 1,700,000 '1,800,000 1,850,000 1,900,000
Iron and steel:
Iron ore, gross weight® __ __ thousand tons__ 75,000 75,000 75,000 75,000 75,000
38,020 34,170 35,5635 37,380 39,980
1,000 940 880 900 900
37,120 35,600 317,160 40,020 43,370
217,160 26,700 29,008 30,720 33,710
Mire out%nt, metalcontent __ __________ 60,000 160,000 160,000 160,000 160,000
Metal, refined, primary and secondary __ ___ 175,000 175,000 175,000 195,000 195,000
Magnesium metal, prn.uuu'{1 ______________ ,000 7,000 7,000 7,000 7,000
Manganese ore, groes weight __ thousand tons_ _ 1,600 1,600 1,600 1,600 1,600
Mercury, mine output, metal content
76-pound flasks_ _ 20,000 20,000 20,000 20,000 20,000
%ﬂzebldenum, mine output, metal content __ __ _ 000 2,000 2,000 2,000 2,000
ickel:
Mine _ __ ___ 11,000 11,000 12,000 13,000 15,000
Smelter _ _ __ ____ 11,000 11,000 12,000 13,000 14,000

See footnotes at end of table.
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Table 1.—China: Estimated production of mineral commodities! —Continued
(Metric tons unless otherwise specified)
Commodity? 1980 1981 1982 1983 1984°
METALS —Continued
Silver, mine output, metal content
Tin thousand troy ounces__ 2,500 2,500 2,500 2,600 2,500
Mine output, metal content ____________ '14,600 15,000 15,000 15,000 15,000
Metal,smelter ____________________ 15,000 15,000 15,000 15,000 15,000
'l‘ungawn mine output, metal content __ _ __ _ _ _ 15,000 13,500 12,500 12,500 13,500
M.me output, metal content ____________ 160,000 160,000 160,000 160,000 160,000
Refined, primary and secondary _ ________ 160,000 160,000 160,000 175,000 185,000
NONMETALS
110,000 160,000 160,000
,000 1,000,000 1,000,000
94,072 1 121,080
,000 650,000 650,000
185,000 185,000 185,000
3,500 4,300 4,800
2,500 2,500 2,600
14,000 15,000 15,000
2,000 2,000 2,000
12,711 13,766 14,000
2,580 2,750 3,540
26 41
16,384 16,130 16,000
1,734 1,793 1,880
200, 200,000 200,000
"1*800,000 2,300,000 2,300,000
300, 350, 350,
2,300,000 2,850,000 2,850,000
950,000 950,000 950,000
Coal:
Anthracite ___________ thousand tons_ _ 124,000 124,000 130,000 143,000 154,000
Bituminous and lignite _ _ _ _______ do.___ 496,000 497,000 521,000 572,000 618,000
Total _ ___ __ ____________ do____ 620,000 621,000 651,000 715,000 712,000
Coke, alltypes _ __ ______________ do____ 34,050 31,720 88,245 84,510 35,000
Gas, nat;
_____________ billion cubic feet_ _ 555 495 455 480 490
Pet M?rketed __________________ do____ 504 450 414 431 438
Crude (including crude from oil shale)
thousand 42-gallon barrels_ _ 778,485 738,906 744,994 774,311 836,069
Refinery products _ _ __ _________ do____ 470,000 450,000 475,000 500,000 550,000
1Table includes data available tk h Sept. 6, 1985.
3n addmon to the commodmes listed for which quantitative estimates of output have been made, China is known or
believed to have p d other dities for which no estimates have been prepared.
3[n terms of 50% Fe ore.

TRADE

The value of China’s trade in 1984 was
$43.3 billion. Exports increased 33% to
$20.9 billion, and imports, 47% to $22.4
billion. China’s largest trading partners
were Japan, accounting for 26% of China’s
total trade, followed by Hong Kong and
Macao, 19%; the United States, 12%; mem-
ber countries of the European Economic
Community, 10%; member countries of the
Association of South East Asian Nations,

6%; Canada and the U.S.S.R., 3% each; and
Australia and Brazil, 2% each.

China’s principal export classes were
mineral fuels, valued at $4.8 billion; heavy
industry products, $3.0 billion; industrial
materials, $1.6 billion; and chemical prod-
ucts, $0.8 billion. In comparison, China
imported heavy industrial products, valued
at $11.5 billion; chemical products, $3.4
billion; and industrial materials, $2.1 bil-
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fertilizer, iron and steel, machinery and
By type of product, China’s main export transport equipment, metalliferous ores,
materials were coal, crude oil, and petrole- and nonferrous metals.

Table 2.—China: Apparent exports of selected mineral commodities!
(Metric tons unless otherwise specified)

Destinations, 1983
Commodity 1982 1983° i .
g;‘::g Other (principal)
METALS
Alkali and alkaline-earth metals __ __ _ ki 116 _—  Hong Kong 48; West Germany 39;
Netherlands 19.
Aluminum:
Ore and concentrate _ _ _ ________ 198,155 274,764 65,075 Wﬁta(jermanm 55,494; Japan 37,030;
Oxides and hydroxides _________ 115,081 13,946 __  Thailand 3,877; Indoneam 2,900;
Metal including alle Hong Kong
etal inclu oys:
Serap . _ ______________ 146 147 - All to Ho
Unwrought_ __ ___________ 48,836 14,358 ._—  Japan 10,579; Honanong 2,445.
An Semimanufactures _ ________ 4,983 8 674 211 Hong Kong 7,633; Indonesia 304.
timony:
Ore md concentrate _ __ ________ 1,386 2,106 -—  Japan 1,356; West Germany 700.
___________________ 2,407 1,472 -— Japanl, 014 West Germany 406.
Metal including alloys, all forms _ __ ,244 ,644 —-  Japan 3 469; United Kingdom 489
Ore and concentrate —_ 5 __  Allto Thailand.
Oxides and acids 2,155 135 _— 67; Hong Kong 46; Philippines
Berylljum: Oxxdes and hydroxides ____ 50 30 __ Al toJapan.
i Metal i alloys, all
forms ____________________ 186 17 _-  West Germany 137; Netherlands 40.
Chromium:
Oreand concentrate _ _ _________ 1,148 3,632 __ - Ireland 3,273; France 359.
Oxides and hydroxides _________ 1,503 1,390 241  West Germany 430; United Kingdom
Metnl including alloys, all forms ___ 68 180 ——  West Cermany 163.
Ondes and hydroxides _________ 36 84 —— Indonesia 60; West Germany 16.
Metal including alloys, all forms __ _ 6 _— .
Columbium and tantalum: Ore and
concentrate_ __ _ value, thousands_ _ $1 -
24 3 __  All to Hong Kong.
279 306 ——  Japan 220; Hong Kong 86.
241 304 - Hong Kong 257; Japan 47,
3,504 51 — ng Kong 27; Japan
7,746 10,767 @ Hong Kong 10, 070‘ Smgapone 210.
forms 1 1 ——  AlltoJapan.
Gold Metal mcludmg alloys, unwrought
and partly wrought _ _ _troy ounces__ 213,966 2,636 ——  Allto Hong Kong.
Indium: Metal including a.lloys, all forms
kilograms__ = 305 —— AlltoJapan.
Iron and steel:
Ironore and concentrate excluding
o pyrite __ ___________ - 85 ——  Allto West Germany.
etal:
Serap - ______ 98,317 36,562 ® Hong Kong 14,072; Japan 13,391;
Thailand 5,049.
Pig iron, cast iron, related
materials _____________ 902,871 56,036 —-  Japan 38,332; Indonesia 9,249; Hong
Kong 7197
Ferroalloys:
Ferromanganese_ ___ _ ___ 4,515 2,042 __ Pakistan 1,394; Philippines 324;
Indoneam 202.
Ferrosilicon__ _________ 37,513 4,729 - m 2,933; Indonesia 960; Hong
Smn.specxﬁcon 5 34,031 Kot -z J 2&5‘ si 30
ified __________ , g - 8] re 305.
Steel, primary forms _ __ _ ____ 172,087 11,937 __ m 01(1118gn akistan 1,669.
Semimanufactures _________ 805,393 482,031 3,824 Hong 404 645; Singapore

See footnotes at end of table.
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Destinations, 1983
Commodity 1982 1983° n .
gz:;l Other (principal)
METALS —Continued
54 407 ——  Allto Thailand.
690 846 - Jafa.n 334; Pakistan 259; Indonesia
01.
50 ——
2,241 3,078 —-  Thailand 1,827; Hong Kong 728;
Phﬂlppmes 920,
127 247 -~ Indonesia 231.
308 342 ——  France 145; West Germany 63;
United ngdom
50 __
443 559 47  West Germany 324; Japan 144.
20,325 22,713 -~ Japan 20,643; West Germany 1,401.
4,393 4,903 - Ho Kong 2,491 Smgapore 1 447
Indonesia
93 856 --  West Germany 363 Canada 300;
Nether]ands 102.
8,694 6,338 . Hong Kon%%,573 Pakistan 1,363;
Molybdenum:
and concentrate _ __ ________ ® 60 - ijmed Kingdom 40; Finland 10;
a)
Oxides and hydroxides _________ 6 6 - Allto Netherlands
Metal including alloys, all forms ___ 16 NA
Nickel:
Oxides ___________________ 19 55 - All to Hong Kong.
Metal including alloys, all forms __ _ 3 24 - Thailand 4.
Platinum-group metals: Metals including
alloys, unwrought and partldvI wrought
value, $3,170 $4,186 $2,390 Wgst Ge&my $844; United King-
om 3
Rareearthmetals _ _____________ 100 126 120  Japan 6.
Silicon, elemental _ _____________ 13,333 120 -~ Mainly to France.
Silver:
Waste and sweepings®
value, thousands_ _ $285 $1,302 - W;st G;srﬁany $894; United King-
. om
Metal including alloys, unwrought
Tin and partly wrought __ ___ do____ $1,158 $5,931 ——-  France $5,329; Hong Kong $600.
Ore and concentrate _ __ ________ 10 -
Metal including alloys:
Serap - ___________ 434 1 __  AlltoHong Kongi
Unwrought__ _ _ __________ 4,263 2,846 1,938 Hglng Ig:l!;g 6335 ‘est Germany 186;
uge
Semimanufactures _ ________ 435 1,282 ——  Japan 861; Hong Kong 389.
Titanium:
Oxides _ __ ________________ 2,259 1,810 36 Hong Kong 820; Japan 606; France
Slag_ __ __________________ - 10 -—  AlltoJapan.
Metal mclud.l.ng alloys, all forms _ _ _ 108 -
a.nd concentrate _ _ _ ________ 2,762 3,836 229 ngermanmsy 2,042; Japan 1,006;
Oxides and hydroxides _________ 13 15 —— Allto Beskmm-Luxembourg
Metal inclu alloys, all forms ___ 169 216 1 Japan 150; Singapore 62.
Uranium and/or thorium:
Ore and concentrate _ ___ ___ U 760 ~-  “France 717; Japan 28.
Metal including alloxs. all forms 44 10 7 Allto Indonesia.
Vanadium: Oxides and hydroxides - 2,928 3,860 ——  Bel um-Luxembourg 2,488 Japan
Zin 768; West Germany 306
c:
Oxides _ _ __ . _____________ 5,168 2,824 159 Jaj 631,sgloest Germany 331;
ria 300.
Metal including alloys, all forms _ _ _ 12,761 3,329 --  Japan 2,275; Hong Kong 768.
Oren and concentrates_ _ ___ ___ __ 7,808 14,981 715  Italy 5,196; West Germany 4,404;
Indonesia 2,
Oxides and hydroxides _________ 9,481 1,691 565  West Germany 781.
Ashesandresidues_ _ __________ 14,718 7,974 ——  All to Hong Kong.
Bafse metals mcludmg alloys, all
forms:
Quantity, reported _ __ ____ __ 1,365 1,608 - Js{;sn 592; Hong Kong 344; Brazil
Value only, reported )
thousands_ _ $4,892 $4,010 $3923 New Zealand $87.

See footnotes at end of table.
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Table 2.—China: Apparent exports of selected mineral commodities' —Continued ’
(Metric tons unless otherwise specified)

Destinations, 1983
Commodity 1982 1983° i .
g;‘:: Other (principal)
NONMETALS
Abrasives, n.e.s.:
Natural: Corundum, emery, p
etc ____________________ 1,787 2,638 ——  Hong Kong 1,268; Japan 1,003.
Artificial:
Corundum ______________ 10,204 10,275 1 ng Kong 7 032 West Germany
Silicon carbide_ _ __ _______ _ 1,462 650 __  Allto Hong Kong
Dust and powder of precious and semi-
precious stones
Grinding and mﬁ:e’ hecls and-~ 384 s w8
rinding and po! wheels an
__________________ 3,762 2,784 NA  Hong Kong 1,093; Indonesia 1,021;
Singapore 188.
Asbestos,crude _ _ __ ____________ 5,065 3,050 — Smgapore 1,212; Indonesia 1,205;
Barite and witherite . ____________ 833,164 781,830 705,749 Ja 44 652; West Germany 11,699;
etherlands 11 ,545.
323 62 1 Mamly Pakistan.
3,718 2,349 - 1, 548 Pakistan 232; Hong
604,981 290,073 520 Hongnﬁong 285,559; Pakistan 3,600.
210,703 213,873 38 Jag;n 114,573; Hon&Kong 86,649;
267 83 83
Gem not set or ’t",',ﬂf
ue, thousands_ _ $7,799 $8,012 $108 Belgium-Luxembourg $5,750; Hong
ong $1,420; Japan $663.
Industrial stones _ _ _ _ ____ do____ $1,294 $1,698 $102 lgmm-Luxembourg $1,588.
Diatomite and other infusorial earth _ _ _ 32 2 __  Allto Sweden.
lated materials _ _ 423,245 367,474 27,514  Japan 265,107; West Germany 45,424;
ong Kong 16,267.
Fertilizer materials: Manufactured:
Ammonia _ __ ______________ 1,059 1,671 ——  All to Hong Kong.
Nitrogenous _ _ _ _ _ ___________ 1,465 1,386 _— Hong Kong 1,280.
ll;h tic o __ 13,0;; 15,79(2’; 3 Japan 15,791.
Unspemﬁ?aii::'d'n?&éd':::::: 1,366 2,725 2 Japan 2,597; Netherlands 100.
Graphite, natural ______________ 48,334 46,291 9,205 Ja&n:nz? 769; United Kingdom 4,795;
Gypsum and plaster _ __ __________ 4,336 6,310 —-- Hong Kong 4 9’74 Indonesia 555;
Singapore 480.
Kyanite and related materials_ __ __ _ _ __ 50 ——  AlltoJapan.
Lime ______________________ 36,985 37473 ——  Hong Kong 35,394; Singapore 2,069.
esium compounds:
Maﬂlagnesite _________________ 304,976 285,387 7,688  Ja 178,963; West Germany 36,831;
ty Kong 18
Oxides and hydroxides _________ 2911 19,073 —_ n om 10 733 Japan 6,376;
ce 1,
Mica:
Crude including splittings and waste _ 11,801 14,029 _— United lom 11,173; West Ger-
many 1,
‘Worked including agglomerated split-
tings o ____ 65 243 NA  United Kingdom 89; Indonesia 78;
France 24.
Nitrates,crude _ _ ____ __________ 29 .
Phosphates,crude _ _ ____________ 30 5 ——  Allto New Zealand.
Phoephorus, elemental ___________ 2,850 NA
Pigments, mineral:
Natural,crude _ _____________ 1,820 1,852 . Jaggsn 907; Indonesia 520; Hong Kong
Iron oxides and hydroxides, processed 4,728 4,162 __  Indonesia 1,397; Hong Kong 1,223;
Pakistan 695.
Precious and semiprecious stones other
diamond:
Natural _____ value, thousands_ _ $3,844 $3,142 $557 Hong Kong $1,340; Japan $1,051.
Synthetic _ ___________ do____ $106 $111 $17  Netherlands 851 Ho Kong $36.
Saltandbrine_ _ _______________ 113,120 737,929 —_  Japan 607,955; Hongligong 94,458;
hxhppmes 29 955.
Sodium compounds, n.e.s.:
Carbonate, natural and manufactured 3,679 5,848 —-  Hong Kong 4,997; Philippines 400.
Sulfate, natural and manufactured _ _ 61,529 58,814 -

See footnotes at end of table.

Jagan 29,615; Hong Kong 14,494;
ingapore 8,28
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Table 2.—China: Apparent exports of selected mineral commodities' —Continued
(Metric tons unlees otherwise specified)

Destinations, 1983
Commodity ' 1982 1983° § .
&:: Other (principal)
NONMETALS —Continued
Stone, sand and gravel:
Crude and partly worked 69,518 84,812 J 73589'}1 Kong 7,278,
ly worked _ ____ X - apan ong
Worked . _ __ ____________ 20,617 15,646 ©® J.mg Smgapore 4,362; Hong
1 NA
561,88 1,414,351 Hong Kong 1,410,946.
37,67 28, 25 - Hong 5.
36,97 13,580 Japan 11 347 Hong Kong 1,743.
821,679 987 318 —_—  Hong Kong 987, .ggg
25 43 Hong Kong 40.
108 4 C Anng ki
3,439 3,914 —_ Hong
Tale, muee, mpawne pyrophyllite _ _ 523,065 528,124 10; 'll-fong Kong 14,770;
doneem 14 ,019.
MINERAL FUELS AND RELATED
MATERIALS
A.phalt and bitumen, natural _ _ - 1,441 13,698 ——  Pakistan 11,700; Ja; .
Carbon: Carbon black _ ______ - 5,610 2,352 - Ho% Kong 996 Im‘fm.‘1 onesia 609 Japan
Anthracite and bitumi
thousand tons _ 3,693 4,411 18 Jafan 38,799; Hong Kong 451; France
Lignite including briquets ___ ____ 1,108 933 ——
Coke and semicoke _ __ ___________ 44, 793 28,340 1 Thm.lanJ 095 Hong Kong 676;
Petroleum: Indonesia 500
Crude_ thousand 42-ga.llon barrels_ _ 93,320 92,694 2,642 Japan 68,015; Brazil 19,689.
Refinery products:
Liquefied petmle\un gas
Gasoli 42-gallon barrels_ _ 12 38,558 -—  AlltoJapan.
thousand 42gallon barrels_ 20,180 23,341 10,682 Jak)%n 1(1,92314; Singapore 1,175; Hong
ng 423.
Mineral jelly and wax _ _do_ ___ 615 753 7 Sii re 311; Hong Kong 93;
v O o0, one Koe
Kerosine, jet fuel, white spirit
. 4,186 4,130 —_— Hong Kong 2,670; Japan 1,064.
Distillate fuel il _ ____ do____ 10,290 8,844 . H?‘ng Kong 5,118; Singapore 2,122;
) .
Lubricants _ _ _______ do____ 411 417 __ Hongp?(:%ng 163; Thailand 150; Singa-
pore 46.
Residual fueloil - _ ___do____ 2,356 2,615 - Ja 1,368; Hox 1,243,
Bitumen and other residues pan mg Kong
do____ 82 82 - Hong 56; Pakistan 25.
Bituminous mixtures_ . _do____ 1 2 -—  Mainly to Hong Kong.
leum coke _ __ ___ do____ 761 758 —-—  AlltoJapan.
NA Not available.

‘Table prepned by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be

taken as a complete
information

data published by the partner trade countries.

2Unreported quantity valued at $4,000.
3Unreported quantity valued at $81,000.
“Unreported quantity valued at $1,000.
5May include platinum-grou

p metals.
*Unreported quantity valued at $1,074,000.

"Lees than 1/2 unit.

presentation of this country’s mineral exports. These data have been compiled from United Nations
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Table 3.—China: Apparent imports of selected mineral commodities!

(Metri 1 herwi ified)
Sources, 1983
Commodi 1982 1983° i .
ty USlmtadl Other (principal)
METALS
Alkali and alkaline-earth metals _ _ ___ 24 1 ——  Mainly from Italy.
Oxides and hydroxides _________ 31,100 78,580 __ Al from Japan.
e aauding ooye
)+ 63 170 __  Netherlands 155.
Unwrought__ ___ _________ 17,583 63,207 55950  Yugoslavia 3,085.
Semimanufactures _ _ __ _____ 13, 777 14,499 16 J‘s::nlm New Zealand 5,046;
ChSre o concentrate 108361 131,356 Turkey 124,300; Philippines 7,066
and concentrate _ __ _ . ____ , —_ ] ,056.
Oxides and hydroxides _ _ . ___ 346 636 452  Japan 180.
Cobalt: Oxides and hydrondee
- 20 NA
p&‘;é and concentrate - _ _ 54,597 43,861 _—  Philippines 26,974; Papua New
g Guinea 14,371.
Metal including alloys:
Serap - — 11,892 85,858 __  Japan 84,775.
Unwrought_ _____________ 85,708 96,289 2,155 Canada 67,137; West Germany
18,132, Luxsmbourg 8,721,
_________ 1,567 3,117 24 Japc.n 958 Kong 1,021.
Gold: Metal mcludmg alloys unwrought
ught __ _troy - 32,674 20,869 __  Philippines 16,193; Hong Kong 4,474.
Iron and steel.
In ore and concentrate _ . ____ NA 5 _—  All from Brazil.
_________________ 2,269 1,382 643  Hong Kong 708.
P:g n'on, cast iron, related
_____________ 326 797,250 NA  Brazil 395,724; J%n 293,144;
Pakistan 108,165.
Ferroalloys:
Ferromanganese_. . __ —_— 500 —-  Japan 2510' Norway 150; West Ger-
man 3
Unspecified . _ _ ________ 3 20,790 _— Bt‘:zil §,540; Norway 7,153; Japan
Steel, pri forms ________ 270,012 601,097 - Jd 548,578; Kong 22,617;
primary Retheriands 1485,
Semimanuf thousand to: 3,172 8,259 10 J 6,124; West Germany 630;
01 ns_ _ , a) ,124; ]
Braxi 465.
Noter ocluding alloyss ~ 2 NA
inclug oys:
Unwrought__ ___________ 120 1,327 2  Canada 999; Japan 299.
2; N3X __  Japan23; Hong Kong 7.
288 1,030 NA  Japan1018.
12 191 —~  Mainly from Japan.
&?&“&;‘i’m‘f&”-m """" MoOBE o ke
forms ___ . ni m 766.
Pl:]tlmumagroup “gtal::hs’dmehls mcludmght
unwrought an y wroug]
o troy ounces_ _ 64 295 (®  Japan 166; West Germany 129.
Islﬁre-earth metals ______ hlogramn_ - NA 1,500 _-  Allfrom Japan.
ver:
Oreand concentrate _ _ ___ . do____ NA 789 _—  Allfrom Canada.
Metal alloys, ught
and partly wrought
Tin: thousand troy ounces__ (@) 1,440 1 United Kingdom 1,402.
___________________ 15 26 ——  Allfrom Japan.
Metul mcludmg alloys:
wrought__ __ __________ 45 12 . Japan 8; Hong Kong 4.
Se:mmanufactures _________ 56 49 3  Hong gg
Titanium: Oxides_ _____ _________ 8,891 5,260 734  Japan 4% Hong Kong 146.
Tungsten: Metal including alloys, all
forms — _ _ . __ 1 4 NA  Mainly from Japan.
Uranium and/or thorium: Ore and
Zl:oneentrabe_ ___ value, thousands__ NA $1 $1
c:
Oreand concentrate _ _ _ __ ______ NA 15,843 —~  All from Canada..
Oxides _ 13 256 - H%l;g Kong 127; Japan 76; Singapore
Metal including alloys, all forms ___ 27,215 86,134 91

See footnotes at end of table.

Canada 54,244; Japan 11,670; West
Germany 4,847.
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Table 3.—China: Apparent imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodif 1982 1983P i
mmodity %3 United Other (principal)
NONMETALS
Abrasives, n.e.s.:
Natural: Cor
__________________ 4 143 103  Hong Kong 34.
: Corundum 21 69 20 Hong Kong 27; West Germany 18.
Dust and powder of precxous and selm-
p stones
mousands_ $68 $30 $25  Hong Kong $5.
Gnndmg and pohsb.mg wheels and
__________________ % 187 1 Hong Kong 91; Japan 40.
5 e _ _ _ o __ 114 834 ~-  Canada 734; Japan 86.
Barite and witherite_ ____ ________ 1,138 NA
Boron materials: Oxides and acids ___ _ 10 20 —-- Italy18.
Cement_________________"""" 245,216 1,328,842 = Jaﬂan 879,673; ol-‘l)gng Kong 243,806;
Clays,crude _ _________________ 3,640 2,096 721  Japanl1, 186 Smgapore 126.
Diamond:
Gem, not set or strma:f
ue, thousands_ _ $2,848 $2,869 $109  United Kingdom $1,602; Belgi
i.nsxéembourg $995; Hong Ko
Industrial stones _ _ _ ___ __ do____ $4,129 $5,696 $31 Be'lfmm-Luxembou;%SS,
Diat and other infusorial earth _ 136 99 T2 West Germany 15; Japan 9.
Feldspar, fluorspar, related materials _ _— 300 -— Al from Hong Kong
Ferti.lpugr materials: Manufactured:
onia __._______________ 5 8 - West Germm%y 5; Hong Kong 3.
Nitrogenous _ _ __ _ th d tons_ _ 1,343 982 284 mgapore 11 Italy 106; Hong Kong
Phosphatic ________________ 4104,050 533,808 280,958  Morocco 219, 050 Turkey 33,800.
Potassic __________________ 112,102 650,545 - Canndn 536 9; West Gernmny
Unspecified and mixed _________ 702,734 833,545 584,556 Itaé{ 72,627mﬁrnhnd 66,326; West
Tman;
9 78 31 Japan 44 v 63
87 5,578 16 . Thailand 5, 500
319 26 3 Hong Ko
Magr - 19 --  Allfrom %est Germany.
Crude inclu splittings and waste _ 19 18 . All from Hong Kong.
Worked i mchmgdmg agglomerated split- me Song
tings ___________________ 3 13 --  Mainly from Hong Kong.
Phosphates, crude ______________ 354,136 49,738 ——  Algeria 49,517.
ents, mineral: Iron oxides and
ydroxides, processed _ _ _________ 112 718 102 Hong Kong 501; Belgium-
Luxembourg 99.
Precious and semiprecious stones other
than diamond:
Natural _____ value, thousands_ _ $5,278 $3,994 $4 HongaKong $2,734; West Germany
$823; Switzerland $353.
Synthetic ____________ do____ $27 $14 —-  Japan$13.
Saltandbrine____________ __ """ 503 247 —-  Hong Kong 241.
Sodmm oompounds, o es
factured 6,315 225,360 59,698 Poland 71,644; Ho Kong 35,615;
West Germany #
Sulfate, natural and manufactured _ 5 8 -~  Hong Kong 6; Japnn 2.
Stone, sand and gravel:
:}l:umg: m:lnpartle ked 25 1,058 Brazil 665; Hong Kong 179; Italy 124.
an ly worked _ _ ___ X —_ 0!
Worked ______________"" 394 1,219 NA  Hong K % ne v
Limestone other than dimension _ _ _ 143 243 --  Allfrom
Su> Sand other than metal-bearing _ _ __ 8 255 -~  Hong Kong ongl Japan%
Elemental crude including native and
byproduct________________ 2,103 301,556 511  Canada 217,027; Poland 82,000.
i 'd_ _______________ 102,825 243,666 -~ Japan 213,780; Plnhppmeg 29,815.
Talc, steatite, soapstone, pyrophyllite __ 139 230 _— Al.rafrl:»m Hong
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural ______ _ u 30 - Do.
Carbon: Carbon black ____________ 688 947 -~ West Germany 555; Japan 370.
l::g:me ucl d:ln; ; Lous- - - -~ —— 59,8g 19,108 1,636  Canada 17,472
inclu riquets ___ _ ___ ——
Coke and semicoke ___ ___________ - 3,806 -~ Japan 3,800.

See footnotes at end of table.



206 MINERALS YEARBOOK, 1984

Table 3.—China: Apparent imports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodi 1982 1983° :
mmodity United Other (principal)
MINERAL FUELS AND RELATED
MATERIALS —Continued
Petroleum:
de _ ___ _ 42-gallon barrels_ o) _—
Refinery products:
Liquefied petroleum gas
Jin value, thousands_ _ $399 $685 $3  Hong Kong $677.
Gasoline
42-gallon barrels_ _ 4,607 10,758 42  Hong Kong 8,969; West Germany 960;
R Algeria 756.
Mineral jelly and wax
do____ .87 2,175 16  Hong Kong 1,509; West Germany 362.
Kerosine and jet fuel
. 17,236 18,625 __  Yugoslavia 15,159; Hong Kong 3,466.
Distillate fuel oil _ _ _do_ 41,149 146,164 __  Hong Kong 145,873.
Lubricants ____ __ d 37,013 47,361 ®) H% ng Kong 20,182; Japan 14,607;
pore 4,900.
Residual fuel oil — _ _do_ . _ 314,938 521,109 -—- Hong émg 509,508; Ivory Coast
Bitumen and other residues T
do____ 254 1,600 __  West Germany 1,327; Hong Kong 273.
Bituminous mixtures
do____ 454 618 __  West Germany 364; Canada 158.
Petroleum coke ___do____ 1,100 _
Unspecified _ _ — - —— do____ 12,278 189 __  All from Hong Kong.
PPreliminary. NA Not available.
1Table prepared by Audrey D. Wilkes. Owing to a lack of official trade data published by China, this table should not be

taken as a complete presentation of this country’s mineral imports. These data have been compiled from United Nations
information and data published by the partner trade countries.

2Unreported quantity valued at $157,000.

SUnreported quantity valued at $842,000.

4Excludes unreported quantity imported from the United States valued at $6,202,000.

SRevised to zero.

6Unreported quantity valued at $402,000.

VChina’s minerals and metals trade in 1984 was as follows, in metric tons:

Commodity Quantity
EXPORTS

Aluminum products_ _ _ ___ _________ 5,172
Antimony _ _ _ _ __ 16,727
Cement __ 174,119
Coal __ - 7,212,000
Coke - - 349,000
Copper products _ 7,177
Petroleum, crude 20,747,000

Petroleum products
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COMMODITY REVIEW
METALS Aluminum.—China’s aluminum con-

China’s mineral industry accounted for
about 32% of the country’s gross value of
industrial output, estimated to have been
$350 billion in 1984. Input to the gross value
of industrial output by the mining and
metallurgical sector was as follows: chemi-
cals, 12%; metallurgical industry, 9%; pe-
troleum, 5%; building materials, 4%; and
coal, 3%. During the year, production of
energy resources reached peak levels, while
output by the building, chemical, and met-
allurgical industries increased 10% to 15%.
Administration of minerals and metals in
China is invested with the Ministries of
Geology and Minerals, Building Materials
Industry, Coal Industry, Chemical Industry,
Metallurgical Industry, Nuclear Industry,
Petroleum Industry, and the China Nation-
al Nonferrous Metals Corp. (CNNM).

CNNM, which reports to the State Coun-
cil, is responsible for 236 enterprises, of
which 132 are metal producing companies.
The marketing arm of CNNM is the China
National Nonferrous Metals Import-Export
Corp., and the engineering arm is China
Nonferrous Metals International Engineer-
ing Corp. Specialized companies include the
China Huaxing Tungsten Corp., Jiangxi
Copper Corp., Jinchuan Gold Corp., Shaanxi
Jindiupo Molybdenum Corp., Silver Nonfer-
rous Metals Corp., and Yunnan Tin Corp.
General entities include Beijing Nonferrous
Metals Industrial Corp., Guangdong Non-
ferrous Metals Prospecting Corp., Guangxi
Prospecting Corp., Nanning Corp., and
Shenyang Corp.!”

By Chinese classification, the 10 major
nonferrous metals are aluminum, antimo-
ny, copper, lead, magnesium, mercury, nick-
el, tin, titanium, and zinc. In addition,
ferroalloying metals are considered by defi-
nition in the nonferrous category. China
has not disseminated numeric data on non-
ferrous metals production. Total output is
estimated at about 1.3 million tons in 1984.
China’s production of nonferrous metals
ranks sixth in world output.* Qutput in
1984 was 8% higher than in 1983. Between
1985 and 1990, output is expected to grow at
an annual rate of 10% as a result of ex-
panding primarily aluminum, copper, lead,
and zinc production. China has rich re-
sources of nonferrous metals in terms of
variety and quantity. Although output is
inadequate to meet domestic demand, there
is the potential for significant production
increases.

sumption is probably close to 600,000 tons
per year, with two-thirds provided by do-
mestic production and the remainder from
imports. China has large aluminum re-
sources with reserves of 1.2 billion tons of
bauxite. The largest reserves are in Shanxi,
which accounts for about 25% of the total
reserves in the country.

China’s newest alumina-aluminum com-
plex is in Guiyang, Guizhou, which was a
whole plant purchase from Nippon Light
Metal Co. Ltd. of Japan. Although construc-
tion was completed in April 1983, metal
output has not reached the installed capaci-
ty of 80,000 tons per year. Difficulties at the
alumina plant were being rectified, and
alumina had to be imported for feed to the
electrolytic cells. Both in 1983 and 1984,
production of alumina failed to meet the
annual planned quotas.

The aluminum facility at Zhengzhou, He-
nan, was undergoing modification to ex-
pand capacity. Construction of China’s larg-
est plant was under way at Xiaoyi, Shanxi.
A small 10,000-ton-per-year refinery was
being planned for construction at Lanzhou,
Gansu. An aluminum plant was to be con-
structed at Baiyin, Gansu, in the seventh
5-year plan (1986-90).

Reserves of bauxite in western Henan are

estimated at 380 million tons. Plans were
being considered to develop a mine of 30,000
to 60,000 tons annual output near Xinan,
which has 120 million tons of bauxite grad-
ing 50% to 80% alumina. A small electro-
lytic plant (10,000 to 20,000 tons annually)
as well as an alumina plant was to be
included in the project. China was also to
receive technical assistance from Japanese
companies for updating the smelting tech-
nology at the Qingtongxia works in Ning-
xia.
A bauxite deposit with a reserve of more
than 200 million tons was to be developed in
the seventh 5-year period (1986-90) in Ping-
guo, Guangxi. There is shallow overburden
making the operation suitable to surface
mining. Water, electricity, transportation,
and other infrastructure are available to
the area. An aluminum plant, described as
one of China’s largest, was also included in
the plan. CNNM and the regional govern-
ment are to finance the initial phase of the
project’s construction. )

Copper.—In 1984, China produced about
400,000 tons of copper and imported about
264,000 tons, according to other sources.
Yongping Mine in Jiangxi is one of China’s
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key projects. Production level at full capaci-
ty, expected in 1985, will be 86,000 tons of
concentrate per year (19,000 tons of copper
content). The major components installed
include a washing plant, a flash smelter,
acid producing equipment, a powerplant, a
110,000-volt transmission line to the mine
and plant, a mine railway, and a highway
bridge spanning the Xinjiang River south of
the plant. The Yongping facility is part of
the Dexing copper complex, which will be
one of the nation’s largest copper producing
facilities with eventual output of copper at
200,000 tons per year. The copper sulfide
deposits in the mountains of northeastern
Jiangxi constitute one-fiftth of China’s re-
serves of copper. The smelter of Guixi,
Jiangxi, a whole plant purchase from Ja-
pan, will produce 70,000 tons of copper per
year. The Guixi facility processes Dexing
concentrate to produce 360,000 tons of cop-
per sulfate a.nnua.lly Initial metal produc-
tion from Guixi is expected in September
1985.

With Japanese cooperation, detailed ex-
ploration of copper occurrences in Anging,
Anhui, was to be completed by July 1985.
Surveying was to include 850 meters of drift
work and 4,200 meters of bormg Foreign
partlclpatlon was expected in developing a
copper mine at Anging, as well as for a
copper mine at Duobao, Hellongjlang The
porphyry copper mining project in Hei-
longjiang (Nenjiang County) would have an
ore dressing capacity of 30,000 tons per day.
The output of copper, gold, and silver would
be for the domestic market, and byproduct
* molybdenum would be exported.

Gold and Silver.—According to China
Gold Co., gold output has increased substan-
tially in China, reaching an annual growth
rate of 10%.* Permission was granted in
1984 for individuals to mine gold. The Chi-
nese Government estimated that the pro-
duction of gold by 40,000 individuals and an
equal number working in mines run by
local governments or collectives account for
nearly one-half of the country’s total pro-
duction.

Gold production in 1984 was estimated at
1.9 million troy ounces with 25% of the
output from Shandong. Gold production in
Heilongjiang increased to about 137,000
troy ounces compared with 121,400 troy
ounces in 1983. The drive to increase gold
production is a Government effort to ease
its financial burden in China’s modern-
ization program. At yearend, China’s gold
bullion reserves remained at 12.67 million
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troy ounces.

Gold was found in Hitai, northwest of
Zhaoqing, Guangdong. Seven gold veins
were discovered having lengths of 100 to 600
meters, a width of 0.6 to 2.5 meters, contain-
ing about 10 grams of gold per ton. At
Gaocun, Guangdong, there is a gold occur-
rence in which one vein measures 550
meters by 3 meters. This deposit has 13
grams of gold per ton and is estimated to
have gold reserves of 6 tons.

There is a long history of gold mmmg in
the Greater Hinggan Mountains in Hei-
longjiang. A 450-kilometer trail from Mohe,
the northernmost town in China, is referred
to as the “Gold Road,” along which gold has
been tapped in the Laogon Gully and Mount
Fuke. In this area, three mines were slated
for expansion—Laogon placer mine, the
Tuanjlegon Gully Mine, and the Fuke Shan
placer mine.

The Zhaoyuan gold mine in Shandong is
China’s largest gold mine with an annual
gold production capaclty of 80,000 troy
ounces. Other large gold mines in Shandong
are Canzhuang, Fushan, Jiaojia, Rushan,
Weifang, Xincheng, and Yinun. For the past
6 years, gold production in Shandong has
increased an average of 8.3% per year with
output in 1984 up by 11%. Five mines—
Jiacjia, Rushan, Xincheng, Yinan, and
Zhaoyuan—collectively have a daily ore
handling capacity of 2,250 tons. Develop-
ment of the Sanshandao Mine facing Lai-
zhou Bay was expected to be completed in
1987. This mine was to produce 1,500 tons of
ore per day.

In 1984, a gold occurrence was found in
southwest Shaanxi on the upper reaches of
the Jialing River near Lueyang County. A
deposit measured 20 kilometers long, 100
meters wide, and 10 meters thick. The
deposit, with an estimated reserve of 10 tons
of gold, was reported in the southern foot of
the eastern face of Yuheng Mountain in
Fanshi, Shanxi.

Geologic surveys conducted in 1984 re-
ported new discoveries of silver with an
estimated reserve of 5,600 tons. In addition,
the lead-zinc deposit in Guixi, Jiangxi, could
contain as much as 10,000 tons of silver.

The first set of gold coins was issued by
the Bank of China in September 1979 to
mark the 30th anniversary of the founding
of the People’s Republic of China. By the
end of 1983, the bank had issued 18 sets of
gold and silver coins and souvenir badges,
including 3 sets of gold and silver coins of
the giant panda. In 1984, three sets of
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commemorative coins were issued. A set of
silver coins to mark China’s participation in
the 23d Olympiad; a set of gold and silver
coins for the 10th anniversary of Interna-
tional Women; and a set of gold coins of the
giant panda. Coins issued by the Bank of
China have averaged 22 karats for gold and
90% for silver.

Iron and Steel.—The Ministry of Metal-
lurgical Industry, which encompassed all
metallurgical enterprises in China until it
was restructured in 1983, only had jurisdic-
tion for dolomite, iron, and steel in 1984.
China was the world’s fourth largest pro-
ducer of steel. There were 13 large iron and
steel complexes, each with an annual capac-
ity over 1 million tons. The Anshan iron
and steel complex, the largest, produces
about 6.9 million tons annually, followed by
Wuhan, 8 million tons; Capital, 2.1 million
tons; Manshan, 1.4 million tons; and Shang-
hai Municipality, with 10 mills collectively
producing close to 4.8 million tons. In addi-
tion, there are 38 mills, each with the
capability of producing 100,000 tons to 1
million tons of steel annually. A few of
these have only the technical levels of the
1980’s, while most of them have the techni-
cal level prevailing in the 1950’s and 1960’s.

Pig iron production in 1984 was close to
40 million tons. Presently, iron ore con-
sumption per ton of pig iron produced
averages about 1,830 kilograms. China’s
iron ore is low grade, averaging 30% to 35%
iron content. Annually, mine production is
close to 120 million tons, according to other
sources. In 1984, China imported 5.7 million
tons of iron ore to supplement domestic
production. China has contracts with Aus-
tralian companies for the purchase of 4
million tons of iron ore, and when the
Baoshan iron and steel complex is complet-
ed in September 1985, Australia will be one
of China’s leading iron ore suppliers.

Of the nation’s iron ore output, 80% is
captive production by the large iron and
steel complexes. Iron deposits are unevenly
distributed in the country. There are over
43 billion tons of iron ore deposits in An-
shan (Liaoning), Baotou (Nei Monggol),
Benxi (Liaoning), Panzhihua (Sichuan), Qia-
nan and areas in eastern Hebei, Shanxi,
and eastern Shandong while other areas
have little or none. Ore deposits also differ
in quality. Deposits in Qianan (Hebei) and
areas in eastern Hebei are large, shallow,
and easy to mine and separate. Producing 1
ton of 68% iron ore in these areas costs
about $15. On the other hand, the cost to
produce a 65% ore in Ekon, Shanxi, is about
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$30. ;
Moreover, technology and equipment lag
by 20 to 30 years. Mine equipment has small
capacity, poor performance, and low effi-
ciency. The annual output of ore in the
large mines is 6 to 7 million tons, while for
others, it is less than 1 million tons. Major
mines are equipped with 4- to 4.6-cubic-
meter electric shovels and 20- to 32-ton
trucks. Only the Benxi iron and steel com-
plex has begun equipping its strip mine at
Nanfen (Liaoning) with 7.6-cubic-meter
electric shovels and 100- to 200-ton electric
trucks. China’s small- and medium-size
mines are equipped usually with 1- to 4-
cubic-meter electric shovels and 8- to 20-ton
trucks. Because of the uniformity in equip-
ment, the productivity of the large mines
was not much more than small mines. In
addition, inadequate equipment has limited
the excavation rate in Chinese strip mines.

In mining and ore dressing, equipment
size was to be commensurate with capacity.
The Shuichang (Beijing Shi) Mine of the
Capital steel complex and the Qidashan
Mine of the Anshan steel complex are
expanding the capacity of its mines and ore
dressing plants to 20 to 30 million tons
annually. These operations were not install-
ing the 200- to 400-ton ball mills, but were
installing the 100-ton ball mills for use
throughout the country. To raise efficiency,
the iron ore sector was to consider using
modern equipment, using larger equipment,
increasing the utilization rate of equipment,
and lengthening the replacement time. In
addition, it was proposed that the mining
enterprises and iron and steel complexes
should be managed separately. This would
ensure greater decision making power in
increasing production, raising efficiency,
and ensuring even distribution.»

An iron ore deposit was discovered in
Heishan County, Liaoning. The deposit,
estimated to contain 22 million tons of iron
ore, measured 45,000 meters long by 1,000
meters wide.

After 7 years of surveying, a 300-million-
ton iron ore reserve was verified in the west
section of the Makeng Mine in Longyan,
Fuyjian. In 1972, more than 100 million tons
was identified in the middle section of the
Makeng Mine.

In 1984, the Jiuquan steel mill in Gansu
installed a high-intensity magnetic separa-
tion line to handle 1.4 million tons of low-
grade hematite per year to produce 500,000
tons of concentrate. Previously, the low-
grade hematite, which represented 45% of
the ore resources, was rejected.
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Materials consumed in iron and steel
production were as follows:

Per ton of pig iron: .
Ironore - __ __________ kilograms_ _ ,830
Fuel . _ ________________ do____ 576
Coke _ _ o ___ do____ 390
Per ton of steel
Iron and steel (open hearth) _ _____ do____ 095
Iron and steel (electric furnace) . _ _ _do____ 034
Power (electric furnace) — _kilowatt hours__ . 6!
Iron and steel (side-blown converter)
kilograms__ 1,171
Iron and steel (top-blown converter) _do_ _ _ _ 1,143
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In addition to the major iron and steel
enterprises, China has 1,078 medium- and
small-scale iron and steel enterprises, of
which 56 are considered key enterprises, 25
are classified as independent key mines,
and 21 employ 10,000 or more people. Total
employment in these enterprises numbered
1.1 million.

Table 4.—China: Number of small- and medium-size iron and steel enterprises in 1984,

by area and kind
Area! s d Pig Irog ol d
ore an i ang
mines  coke iron steel nlm‘;ﬁa m
42 13 39 160 39 8
32 6 51 53 31 4
13 2 15 93 69 13
7 8 12 25 6 1
32 8 38 101 36 10
11 - 45 40 12 3
137 37 200 472 193 39

1Excludes municipalities of Beijing, Shanghai, and Tianjin.

By the end of 1980, total investment
throughout the country was about $9 bil-
lion, which included installation of 660 blast
furnaces with an average individual inner
volume of 28 cubic meters, 420 steel rolling

mills, 144 coke ovens, and 55 sintering
installations. Equipment at China’s small-
and medium-size iron and steel enterprises
was as follows:

Small Medium
Blast furnaces:
Number _______________ 604 75
Volume
thousand cubic meters_ _ 150 140
Converters:
Number _______________ 54 82
Capacity _ _ ___ _ metric tons_ _ 171 625
Electric furnaces:
Number _______________ ggg 33?
ity - ___ metnc tons_ _
Open-g:?rth
Number _______________ - 2
Capacity ______ metric tons_ __ 53
Rolling :Number_ _ _ ______ 381 130
Sintering p].ants Number__ _____ 46 43
Coke ovens: Number _ _ __ ______ 88 49

By percent of national output, the small-
and medium-size iron and steel enterprises
accounted for the following outputs in 1984:
steel products, 32%; coke, 80%; pig iron,
27%; iron ore, 25%; and steel, 18%. The
Government encouraged this sector of the
iron and steel industry to lower coke con-
sumption to reduce the cost of steel produc-

tion, to integrate crude steel output with
production of semimanufactures, and to
balance consumer cost with true cost of
production.®

In recent years, the iron and steel sector
has stepped up energy management for fuel
conservation. The steel industry accounted
for about 12% of the total national energy
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consumption. China’s' energy consumption -

per ton of steel is higher than that in
foreign countries. The higher average ener-
gy consumption figures relative to Japan
were as follows: steel rolling, 166%; preroll-
ing, 109%; sintering, 40%; iron smelting,
17%,; steel smelting in Bessemer converters,
14%; and coking process, 12%. Consump-
tion of scrap steel is 10% to 20% lower than
in most of the major steel producing ‘coun-
tries. As such, there is a higher usage of
molten iron and, hence, higher energy con-
sumption. The average energy consumption
per ton of steel produced has decreased 21%
from 1977 to 1979. However, further de-
creases are necessary to make China’s in-
dustry competitive ‘with foreign opera-
tions.»?

China’s largest steel producer is the
Anshan iron and steel complex in Liaoning.
Anshan has five mines with a collective
annual capacity of 23 million tons of iron
ore. The complex has 20. open-hearth fur-
naces, 13 rolling mills, 10 blast furnaces,
and 3 steel foundries. Annual output capaci-
ty is 7 million tons for steel and 4.4 million
tons for rolled steel. Technical renovation
at Anshan began in 1981 with the introduc-
tion of computers to automate steelmaking
and other processes. Technology and equip-
ment for Anshan’s modernization have
been purchased from the Federal Republic
of Germany, Japan, and the United States.
Installation of equipment, to be completed
late in the decade, will raise annual steel
production capacity to 8 million tons in
1990.

In the early 1970’s, the Wuhan steel mill
in Hubei imported equipment for its rolling
mill from the Federal Republic of Germany
and Japan. Because of the shortage of
power, raw materials, and spare parts, the
mill has not been able to operate at full
capacity. The State Economic Commission
convened a conference in midyear 1984 with
officials from various ministries to coordi-
nate resolving the difficulties. Lack of pow-
er causes the rolling mill to suspend oper-
ations for 3 hours daily. Problems at the
mill were reported to be resolved to allow
full operation by 1985.2

Construction of China’s newest iron and
steel complex occupies a 12-square-kilo-
meter site at Baoshan, outside of Shanghai.
First-phase construction was expected to be
completed in September 1985 and includes
installation of a 22-million-ton-handling-
capacity wharf, a 4,063-cubic-meter blast
furnace, a 4.9-million-ton sintering plant,
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a 3-million-ton blooming mill, a powerplant,
a converter, a steel rolling mill, and a 500-
ton-per-year seamless steel tube facility.
Steel output capacity at Baoshan upon com-
pletion of the first-phase construction will
be 3.35 million tons of steel. The Baoshan
site was chosen because convenient ship-
ping conditions make it easy to obtain iron
ore and other materials from other areas of
China and from Australia and Brazil. In
addition, most of the steel output will be
consumed in Shanghai, China’s largest in-
dustrial center.

In November 1984, an economic and tech-
nical cooperation agreement was concluded
between Australia and China for building a
steelworks in the Beicang Port area of
Tianjin. Planned annual capacity for the
mill is 500,000 tons of crude steel.

Other activities in the iron and steel
sector included purchase of technology and
equipment for wire rod production at the
Xiangtan iron and steel mill in Hunan;
acquisition of an electromelt arc furnace for
the ferroalloy plant at Nangxi in Zhejiang;
powder metallurgy equipment for the steel
mill at Jinan, Zhejiang; cold-rolling, tube
casting, and other equipment for the steel
plant at Dalian, Liaoning; testing and meas-
uring equipment for the Wuxi steel mill in
Anhui; rolling equipment for the Shenyang
rolling mill in Liaoning; high-speed wire rod
equipment and continuous casting machin-
ery for the Qingdao steel plant in Shandong;
expansion of the production capacity of hot-
rolled seamless steel tube at the Chongqing
steel complex in Sichuan; equipment pur-
chase for wire rod and special steel wire
production at the Shaanxi steel plant; and
plans for production of 100,000 tons per
year of ferrosilicon at the Gansu ferroalloy
plant.

Lead and Zinc.—China has large re-
sources of lead and zinc, which are widely
distributed throughout the country. Re-
serves of contained lead in ore are estimat-
ed to exceed 20 million tons and for contain-
ed zinc, over 53 million tons. Geologic sur-
veys in 1984 have uncovered new reserves of
2 million tons of lead and 3 million tons of
zinc.

Development of two large lead-zinc mines
continued. Completion of the lead-zinc mine
in Cheng Xian, Gansu, was expected in
1985. This mine has confirmed reserves of 4
million tons of high-grade ore and inferred
reserves of 10 million tons. When complet-
ed, Cheng Xian will have an annual output
of 110,000 tons of lead-zinc concentrate.



212

Development of the lead-zinc deposit at
Xitieshan, Qinghai, began in May 1982 and
was also expected to be completed in 1985.
Xitieshan was described as a large-scale
mining project and to have rich reserves of
high-grade lead-zinc ores mixed with small
amounts of copper, gold, and silver.>

Two lead-zinc deposits were to be devel-
oped in Zhejiang. At Huangyan, plans were
made to open a mine with a daily produc-
tion capacity of 2,500 tons of lead and zinc.
At Tiantai, the daily production capacity
was to be 200 tons of lead, silver, and zinc.
Construction was expected to begin in 1986.
Beneficiation and extraction equipment was
to be installed at the Qibaoshan iron sulfide
mine in Hunan for the extraction of germa-
nium, nickel, and zinc.

China’s annual capacity to produce re-
fined lead and zinc is estimated at 250,000
and 300,000 tons, respectively. The larger
lead refinery capacity is in Shenyang, Liao-
ning, and Zhuzhou, Hunan; and for zinc, in
Huhidao and Shenyang, Liaoning; Shao-
guan, Guangdong; and Zhuzhou, Hunan. At.
the end of the sixth 5-year plan, China’s
annual capacity to refine lead was to reach
300,000 tons, and zinc, 375,000 tons.

Nickel.—China’s largest nickel mine is at
Jinchuan, Gansu, with reserves of 5 million
tons of contained nickel. There are four
main mining areas; mine No. 2 and the
Longshou Mine are underground oper-
ations. The metallurgical complex began
producing electrolytic nickel in 1964 as well
as byproduct copper, gold, platinum-group
metals, and silver. Production of electrolyt-
ic nickel surpassed the 10,000-ton-per-year
barrier for the first time in 1983. Output in
1984 was expected to reach 17,000 tons.
Jinchuan signed a licensing agreement with
Outokumpu Oy of Finland for a flash smelt-
er utilizing 350,000 tons per year of nickel
concentrate. Jinchuan’s cobalt extraction
unit went into operation on July 10, 1984,
and on August 13, the first batch of 200
kilograms of granular cobalt was produced.

A large nickel deposit was discovered in
northern Xinjiang near the Ertix River.
The deposit contains associated values of
cobalt, gold, platinum-group metals, and
silver. The Provincial government was ex-
pected to develop the deposit to boost output
by its metallurgical industry.

Yunnan Province was seeking financial
and technical assistance to establish a plant
to produce 40,700 tons of sulfuric acid, 1,200
tons of nickel, 740 tons of copper, and 2.5
tons of cobalt annually. The output would
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be available for both domestic and foreign
sales.

Rare-Earth Minerals.—China has rich re-
sources of rare earths with verified reserves
of 36 million tons, 90% of which are in the
Baiyun Ebo Mine in Baotou, Nei Monggol.
Production of rare-earth products is center-
ed in Baotou, Nei Monggol; Lanzhou, Gan-
su; and Shanghai, with lesser production in
Guangdong and Jiangxi Provinces. Annual
production capacity for rare-earth chlorides
in Gansu is 9,000 tons. China ranks second
in the world in rare-earth production capac-
ity and third in the world in total consump-

tion.>

The consumption of rare earths is largely
limited to electronics and metallurgy. Chi-
na has been a pioneer to expand application
and use of rare earths. For instance, rare-
earth additives in fertilizers were studied in
Hunan in the early 1970’s. Initial studies
demonstrated that these additives increased
crop yield. A research center was establish-
ed in Changsa, Hunan, to continue the
study, and experiments were being con-
ducted in Heilongjiang as well as Hunan to
measure increased crop yield for cotton,
paddy rice, peanuts, rubber, soybeans, sugar
beets, and wheat.

Tin.—China’s tin producing area stretch-
es from Hunan and Jiangxi, south to
Guangdong, and west to Guangxi and Yun-
nan, with the latter two being the main tin
producing areas. The Gejiu tin mine in
Yunnan was refurbished, and annual mine
output raised to over 11,000 tons.?®
Guangdong ranked fourth in tin reserves in
China, and the distribution of tin deposits
was generally as follows: in the Lianhua-
shan northeasterly fault (cassiterite-sulfide
ore); between the Heyuan and Lianhuashan
Faults (cassiterite-quartz vein); in the east-
westerly tectonic zone (tungsten-tin-quartz
vein and skarn); and alluvial occurrences in
eastern and western Guangdong. During a
Provincial geological survey (1:200,000),
measurings from river tailings and of soil
revealed excellent prospects for finding new
tin resources.

The Dayishan Xiangyuan tin mine in
Hunan was seeking assistance in obtaining
mining and beneficiation equipment and tin
smelting technology. A mixed deposit with
an estimated reserve of 1.3 million tons of
lead, tin, and zinc was found at Nandan, in
northwest Guangxi.

Other Metals.—The Anhua antimony
mine in Hunan was to import equipment
and technology to refine antimony ore.
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Xinjiang was seeking fluorination equip-

ment and technology for beryllium refining.

Yunnan was seeking processing technology
and equipment for annual production of 1
ton of germanium. The Gansu ferroalloy
plant was seeking assistance for producing
100,000 tons per year of ferrosilicon. Hei-
longjiang was to develop a molybdenum
deposit in Wudaoshan. The Guangzhou tita-
nia plant was to import technology and
equipment to produce titania by the sulfate
process.

NONMETALS

China possesses large resources of a wide
variety of nonmetallic minerals. Output of
many of these minerals are significant by
world standards. Production of cement, do-
lomite, fertilizers, and limestone are pri-
marily consumed domestically while much
of the output of barite, fluorspar, magne-
site, marble, and talc are exported.

Barite.—China’s barite resources are in
Fujian, Guangxi, Hubei, and Shandong.
Guangxi is the largest producer, accounting
for perhaps two-thirds of China’s total out-
put. Current production satisfies both do-
mestic and export needs. Exports of barite
peaked in 1982, reaching close to 1.1 million
tons with about 65% of the shipments to the
United States.

Cement.—In 1984, output of cement in
China increased 12%, reaching 121 million
tons. Because of increasing demand result-
ing from China’s modernization and con-
struction program, annual production of
cement increased rapidly since 1981. Three
large cement plants, each with an annual
capacity of more than 1 million tons, are
included in the key construction projects—
the Jidong plant in Tianjin, the Huaichai in
Jiangsu, and the Ningguo in Anhui. Con-
struction of the 1.6-million-ton Jidong plant
was completed in 1984. China’s cement
industry is large and widespread, but is
dominated by small producing units. About
2,500 small enterprises account for 55% of
the annual national output.

Two large cement plants were planned
for construction in Anhui, both with a
proposed 1-million-ton-per-year capacity.
The Taoshan plant, Wuhu County, is con-
venient to limestone resources, water, and
transport facilities. The Digang plant in
Fanchang County borders the Chang Jiang
and is also near rich limestone deposits.
Both plants were also to have bagging
facilities for shipping their output of ce-
ment.

213

Coal accounts for about 90% of the energy
supply for China’s cement industry. To
increase energy conservation, efforts were
being made to use rotary kilns with pre-
heaters or precalcining burners. For in-
stance, the Changxing Yangjiashan cement
plant in Zhejiang was to install a coal-fired
rotary kiln with a daily production capacity
of 2,000 tons. On a smaller scale, the Guang-
ji cement plant in Hubei was to install a
vertical kiln with an annual capacity of
120,000 tons.

Clays (Bentonite).—Large occurrences of
bentonite in China are in Liaoning, Guang-
xi, and Gansu. Heishan County, Liaoning, is
a major producing area. The Heishan ben-
tonite mine produces both calcium and
sodium bentonite. The Heishan Mine and
the Linan Mine in Zhejiang were importing
equipment to expand the product line out-
put of sodium bentonite. A bentonite depos-
it at Hexibao, Gansu, was scheduled for
development.

Fertilizer Materials.—During the fourth
5-year plan, China purchased 13 large am-
monia-units, each with a daily capacity of
1,000 tons of ammonia. Installation of these
plants was completed by September 1979.
Despite these whole-plant purchases, China
continued to be a large importer of nitroge-
nous fertilizers as well as phosphate and
potash. Three nitrogenous fertilizer plants,
all key construction projects, were schedul-
ed to be completed in 1985 in Shanxi,
Zhejiang, and Xinjiang. Domestic produc-
tion in 1984 included 14 million tons of
nitrogenous fertilizer, 3.5 million tons of
phosphatic fertilizer, and 40,700 tons of
potassic salts. In comparison, a total of 18
million tons of chemical fertilizer was ap-
plied during the year.

To balance the fertilizer ingredient ratio,
phosphate production in Hubei, Guizhou,
and Yunnan was being expanded. During
the year, over 1 billion tons of new reserves
of phosphate was reportedly found. Output
of potash at the Qaihan Qinghai plant was
to reach 200,000 tons in 1985 while two iron
sulfide mines in Guangzhou and Nei Mong-
gol were to be opened. In addition, equip-
ment to produce 300,000 tons of ammonia
annually was to be installed in the Ningxia
chemical plant, an equal production capaci-
ty for the Guanzhou fertilizer plant in
Guangdong, the chemical fertilizer plant at
Ningbo, Zhejiang, and the Weihe chemical
fertilizer plant in Heilongjiang. The Jinan
plant in Zhejiang was to be refitted with
new compression, pumping, and other pip-
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ing  equipment. Plans were also made to
develop the Chengbu and Qibaoshan iron
sulfide deposits in Hunan and the Xinan
deposit in Henan. ;

Other Nonmetals.—During the year, geo-

logic' surveys uncovered new deposits of
meerschaum, alkaline salts, and emeralds
and sapphires in Hunan, Henan, and Jiang-
su, respectively. In addition, new reserves of
gypsum totaled 2.2 billion tons, of which 1.5
billion tons was contained in one large
minefield in Jiangsu. New reserves of talc
totaled 2.8 million tons; detailed exploration
of the Liboshi occurrence in Shandong re-
vealed a deposit of 1.5 million tons.

A 10,000-ton-per-year diatomite mine was
to be developed in Changbai, Jilin. Mining
and processing equipment were to be in-
stalled to exploit high-grade flake graphite
at Yichang, Hubei, and the amorphous
graphite deposit at Lutang, Hunan. Hunan
was to obtain technology and processing
equipment .to process and produce meer-
schaum from the Liuyang sepiolite deposit.

-China is a large producer of magnesite,
and its resources and production at Da
Shih-Qiao, Liaoning, is well - established.
Development of high-grade magnesite in
Fushun, Liaoning, was under way to pro-
duce 50,000 tons per year beginning in 1985.

MINERAL FUELS -

Coal.—China’s coal resources are more
than 3 trillion tons. Proven coal reserves
are estimated at 780 billion tons (includes
new finds in 1984), sufficient for a thousand
years of mining at the present rate of
production. Although coal is widely dis-
persed throughout the country, the richest
resources are in Shanxi and Nei Monggol,
which have collectively about one-half of
China’s proven reserves of coal. Shaanxi
ranks third; its Shinmu Coalfield has 100
billion tons of coal reserves.

The new coal finds in 1984 were mainly in
Anhui, Hebei, Heilongjiang, Henan, Liao-
ning, Nei Monggol, Shandong, and Shanxi.
The Huodong Coalfield in southern Shanxi
has 6 billion tons of coking coal. This rich
deposit will be developed as a new base for
coking coal. The stress on geologic pros-
pecting was being placed on eastern China,
which has developed industries and better
transportation facilities. Surface mine de-
velopment will be centered in Shinmu and
four other coalfields.

Annual coal mining capacity added in
1984 totaled 18 million tons. New capacity
included the south open pit of the Huolinhe
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Coalfield, Nei Monggol, with an output of 3
million tons, and the Xiqupingdong Mine,
Gujiao Coalfield, Shanxi, 3 million tons. The
Gujiao Coalfield was being developed into a
large coking coal mining center. Opemng of
the Dongpeng coal dressmg plant in the
Xingtai mining area in Hebei increased
annual dressing capacity by 1.8 million
tons.

China has 1,834 coal mines. The major
mines have output distributed by the state.
Output by the numerous locally run mines
is equivalent to 48% of national production.
Production by local mines grew 11% to 370
million tons in 1984.

Shanxi was China’s largest coal produc-
ing Province. Output in 1984 was over 160
million tons with over 110 million tons
shipped out of the Province for consump-
tion. Accordingly, 85% of Shanxi’s rail
freight volume and 70% of the road traffic
was for coal transport. The planned coal
output in 1985 was 164 million tons, and by
the year 2000, the output was expected to be
360 to 400 million tons.

Capacity for the large coal producing
areas in Shanxi for 1984 and 2000 was as
follows, in million metric tons:

2000

Area 1984 Expan-  New
sions mines

26.0 3.0 8.6

Y. 13.0 3.0 16.7
- 10.0 2.4 —

Luan 5.5 2.6 12.0
Jincheng _ ____________ 5.0 2.2 12.0
§enxi _______________ ?(8) 3.0 7.%
Huomano_____-222222 16 17 67
Pingshou____________" N
Lishi _________"_"__ - - 5.0

Coal production in Shanxi is limited as a
result of inadequate rail facilities. To over-
come this restraint, transformation of the
railways was to include electrification,
double tracking, and new trunk lines and
branches. The freight volume of Shanxi’s
railways was expected to grow from 137
million tons in 1983 to 400 million tons at
the end of the century. As part of the
overall development scheme, large power-
plants were to be constructed and some
existing ones expanded. In 1983, Shanxi
produced 15 billion kilowatt hours; planned
output in 2000 was 85 to 100 billion kilowatt
hours.

Although groundbreaking for the Ping-
shuo Antaibao surface coal mine was sched-
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uled for July 1, 1985, construction had
begun on developing infrastructure for the
project. Pingshuo, in Shanxi Province about
500 kilometers west of Beijing, is a joint
venture between Occidental Petroleum
Corp. of the United States and Chinese
concerns. The minesite covers an area of 19
square kilometers and has eight coal seams

with a total thickness of 40 meters. Coal

reserves were estimated at 500 million tons.
Total investment to develop the 15-million-
ton-per-year mine was $650 million. Ac-
cording to the Ministry of Coal Industry,
this is the largest U.S.-Sino cooperative
project for coal mine development in China.
Initial production was expected to begin in
late 1986 with full production by 1987.

The development. of five mines at the
Gujiao Coalfield in Shanxi Province was to
be completed by 1992, and total annual
output capacity of the coalfield was to be
16.5 million tons with five coal washing
plants. Covering 360 square kilometers,
Gujiao Coalfield has six shallow and gently
inclining coal seams with verified reserves
of 4.5 billion tons, 70% of which is high-
grade coking coal. The coal is low in ash and
sulfur content and has a calorific value of
more than 4,000 kilocalories per kilogram.

The 3-million-ton-per-year Xiqu Mine of
the Gujiao Coalfield was put into produc-
tion in December 1984. Output of this mine
was to be used by the new iron and steel
complex at Baoshan, near Shanghai, which
was to begin operation in September 1985.
Development of the Zherchengdi Mine was
started at the end of 1982, and production
was expected to begin in late 1986. Tunnel-
ing of the Malan Mine started in November
1983 and upon completion in 1987 will
produce 4 million tons of coal per year.
Development of the Dongqu Mine was ex-
pected to begin in late 1985 or early 1986,
and for the Tunlan Mine in 1987. Part of the
mining equipment has been purchased from
the Federal Republic of Germany, the Unit-
ed Kingdom, and the United States.

To enhance transport from the Gujiao
Coalfield to Taiyiian, the capital of the
Province, a 15kilometer feeder line was
under construction; a new highway was
being built; and the two existing highways
were being widened. By 1990, annual coal
transport capacity from the mines to Tai-
ylian was to be 20 million tons.

Large peat deposits were discovered on
the Zoige Plateau, bordering Sichuan, Gan-
su, and Qinghai. There are 19 beds covering
4,000 square kilometers with an estimated
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reserve of 7 billion cubic meters of peat. The
peat contains over 10% oil and has a heat
value of 2 to 4 kilocalories per gram.

Petroleum.—China has 5.4 million square
kilometers of oil- and gas-bearing sedimen-
tary rock basins, accounting for more than
one-half of the country’s territory. Esti-
mates of China’s onshore oil reserves range
from 1' billion to 5 billion tons. In 1984,
crude oil output was close to 115 million
tons. About one-half of the production was
from Dagqing, Heilongjiang. Exploration was
being conducted to find new reserves at
Dagqing and its periphery from Nei Monggol
down to the Liaohe Basin in Liaoning.

The most active exploration and develop-
ment work being conducted was in the.
Bohai Basin, which has both onshore and
offshore areas and includes Bohai, Dagang,
Huabei, Liaohe, Shengli, and .Zhongyuan
Fields. During drilling in 1984, two high-
yield wells were reported for Shengli, and
one each for Liaohe and Zhongyuan. {

Tarim Basin in Xinjiang is China’s larg-
est sedimentary rock basin. China was ac-
tively surveying Tarim. Surveys indicated
more than 170 oil-bearing structures, 100
oil and gas prospects, and 2 medium-size
oil-and-gas fields.

Seismic surveys were being conducted at
Beishawo, Xinjiang, near the old Karamay
Field in the Junggar Basin. Seismic surveys
were also being conducted in the Erlian
Basin, while exploration data was being
collected for the northern section of the
Ordos Basin, both in Nei Monggol. Oil finds
were reported in the Jianghan Basin, which
straddles Hunan and Hubei. To date, there
has been little activity in southern China.
However, oil exploration was being carried
out in Guangdong, Hainan, and Shiwan
Dashan in G i.

China has 1.3 million square kilometers
of offshore Continental Shelf at a water
depth of less than 200 meters. In offshore
exploration, seismic test lines with a total
length of 108,000 kilometers were complet-
ed, and 300 reservoir structures were un-
covered; 200 of these were considered prom-
ising reservoirs. Of 70 exploratory wells
drilled, about one-half showed oil or gas.

Sino-Japanese exploration has been con-
ducted since 1980 offshore Bohai. Although
this area has the highest success rate for oil
finds, drilling and appraisal was expected to
continue only until 1988. Detailed explora-
tion was being concentrated in a 600- to 700-
square-kilometer area in the cooperative
zone. Trial production in this area was
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planned for 1988.

Sino-French exploration began in 1981 in
the Beibu Gulf. In this zone, oil was found
_ in a fault reservoir, and full appraisal of the
oil-bearing structure has not yet been com-
pleted. Begmmng in mid-1986, drilling was
to begin on six wells for a trial production
period. Much of the data to be collected will
be for an analysis of reservoir behavior in
this complicated structure.

Gas finds were reported in the Dongpu
Depression in Henan; the Shaanxi-Gansu-
Ningxia Basin; the North China Basin in
Nei Monggol; the Songhua-Liaohe Basin in
Heilongjiang; the Sugiao area in central
Hebei, and in the Sichuan Basin. Gas re-
serves at Dongpu were estimated at more
than 10 billion cubic meters. In the Shaan-
xi-Gansu-Ningxia Basin, drilling yielded a
well with a daily output of 258,000 cubic
meters of gas. A well in the Lishu Depres-
sion of the southern part of the Songhua-
Liaohe Basin yielded 60,000 cubic meters of
gas per day.

Second-round blddmg for offshore oil ex-
ploration and development was opened on
November 22, 1984. The new tracts include
100,000 square kilometers in the eastern
partonmggeBasmoftheNanHax 50,000
square kilometers in Zlumang Basin, and
43,000 square kilometers in the south
Huang Hai. Bids and proposals were to be
presented before July 1, 1985, and licenses
were expected to be awarded by late 1985.

Petrochemicals.—China’s annual refinery
capacity is about 85 million tons. A total of
about 80 million tons of crude oil was
refined in 1984. Output of diesel oil, gaso-
line, kerosene, and lubricants was about 37
million tons. In addition, China produces
about 5.6 million tons of ammonia, 1.1
million tons of plastic resins, 677,000 tons of
detergents, 650,000 tons of ethylene, 400,000
tons of synthetic fibers, and 167,000 tons of
synthetic rubber. Refining operations in
China are under the aegis of the China
National Petrochemical Corp., a national
enterprise established in July 1983.
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The Mineral Industry of
Colombia

By Orlando Martino!

Output from Colombia’s mineral indus-
tries registered notable improvements in
1984, especially because of a number of
large investments in mineral fuels. As in
1983, the mineral sector was the most dy-
namic in the nation’s economy, registering
a growth rate of about 14% over that of
1983 compared with the 13% increase in
1983 over that of 1982. Leading the mineral
growth were crude oil, coal, and the pre-
cious metals industries—gold and silver.

The continued upsurge in mineral output
was thus an important factor in Colombia’s
improved economic performance. In real
terms, gross domestic product (GDP) in 1984
grew by 3% over that of 1983 to an esti-
mated $40 billion? compared with the 1%
growth rate in 1983 over that of 1982. This
growth rate was supported by a good recov-
ery of 6% in the manufacturing industries
and a 4.5% increase in construction activi-
ties. The expansion of manufacturing and
construction, in turn, increased the demand
for mineral-related commodities such as
steel and cement. Colombia’s economy was
further stimulated by a 7% increase in
exports compared with that of 1983, which

included increased quantities of fuel oil, '

coal, and ferronickel.

The value of Colombia’s mineral output,
including coal but excluding crude oil and
natural gas, was $525 million compared
with $400 million in 1983. Mineral output
value had grown from $51 million in 1970 to
the peak of $530 million in 1980. The
Ministry of Mines and Energy reporteds
that in 1983 precious metals accounted for
45% of mineral output value, followed by
coal, 25%; nonmetallics, 18%; emerald, 8%;
and other metals, 4%. In 1984, the relative
importance of gold and silver probably in-
creased because of the sharp increases

in output, despite the significant drop in
world prices for gold and silver. This domi-
nance was- expected to be diminished with
the projected large expansion of coal output
from El Cerrején in 1986 and thereafter.

Although Colombia produces a diversity
of metallic and nonmetallic commodities
and mineral fuels to meet the demands of
world markets and an active economy, it
has not achieved world rank in any particu-
lar commodity. The only exception is emer-
ald, the high quality of which has gained
Colombia world renown. Colombia is also a
small but notable producer of platinum.

Within the Latin American region, Co-
lombia stands out as an important producer
of gold, coal, ferronickel, asbestos, cement,
kaolin, salt, and sodium carbonate. In 1984,
Colombia ranked seventh among the 13
crude oil producing countries of Latin
America and accounted for only 3% of the
region’s total output, which was dominated
by Mexico and Venezuela.

Energy developments augured well for
great improvements in Colombia’s energy
balance over the next decade. Large in-
creases in coal and crude oil production
were expected to provide vital underpin-
ning for the national economic development
program. The joint venture of Carbones de
Colombia S.A. (CARBOCOL) and Exxon
Corp. in the El Cerrejon project was ex-
pected to be one of the world’s lowest cost
producers of steam coal. This coal will be
very competitive in world markets, includ-
ing the United States, which traditionally
have been supplied by their domestic coal
mining companies. In addition to its low
price, Colombian coal is of high quality with
low ash, low sulfur, and high heating value.

State-owned Empresa Colombiana de Pe-
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troleos (ECOPETROL) and associated for-
eign oil companies had a banner year in
1984 with oil reserves more than doubling
because of large oil discoveries in the Llanos
Basin. This success was a direct result of
increased investment in exploration made
possible by infusion of foreign capital under
association contracts with ECOPETROL.
Colombia continued the reversal of the
serious downtrend in its crude oil output
and on the basis of the newly discovered oil
reserves could entertain the prospect of
resuming its role as oil exporter by the end
of this decade. As Colombia’s largest eco-
nomic entity, ECOPETROL’s revenues in-
creased 27% over that of 1983 to $1.7 billion
while net income increased 250% over that
of 1983 to almost $26 million.

Government Policies and Programs.—
The Government was pursuing a balanced
development of its energy resources involv-
ing oil, natural gas, coal, and hydroelectric
power. One priority project within the over-
all program, estimated to cost. $980 million,
was being implemented by ECOPETROL.
This large petroleum project consisted of
four components: (1) secondary oil recovery
in the Middle Magdalena Basin using water
injection, (2) field development in the Lla-
nos Basin under association contracts, (3)
construction of the 290-kilometer pipeline
to move oil from Cafio Limén in the Llanos
across the Andes Mountains to Rio Zulia to
connect with existing pipelines, and (4)
technical assistance, training, and studies
for ECOPETROL’s enhanced oil recovery
unit. In November, the International Bank
for Reconstruction and Development (World
Bank) approved a $130 million loan to
participate in ECOPETROL'’s project.

The Ministry of Mines and Energy togeth-
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er with the National Planning Department
was sponsoring special studies as a basis for
formulating a national mining development
plan for the near, medium, and long term.
The plah would seek to evaluate Colombia’s
mineral potential, reduce dependency on
mineral imports, and promote mineral ex-
ports. In May 1983, the Colombian consor-
tium of consultants, IECINTEGRAL, was
directed to begin the studies, scheduled for
completion in May 1985. By yearend 1984,
the contracted studies were more than 50%
completed.

The National Development Plan “Change
with Equity” indicated that lack of mineral
development in Colombia was due to inade-
quate information on the basic geology and
mineral potential of the country. To fill this
gap, the Instituto Nacional de Investiga-
ciones Gedlogico-Mineras (INGEOMINAS),
founded in 1919, was engaged in an aggres-
sive program of exploration, especially in
basic metals. In addition, INGEOMINAS
continued its longstanding program to de-
velop geological maps and in 1983 published
its first comprehensive geological map of
Colombia with the cooperation of the U.S.
Geological Survey. This map was designed
to facilitate the selection of areas for miner-
al exploration.

Empresa Colombiana de Minas (ECOMI-
NAS), in operation since 1979, was engaged
in a variety of minerals projects as the state
mining company set up in Bogota to imple-
ment Colombia’s mineral policies and to
formulate and execute the national mining
development plan when finalized. ECOMI-
NAS was especially involved with the coun-
try’s new development projects covering
bauxite, copper-molybdenum, gold, and
phosphate rock.

PRODUCTION

Colombia succeeded in expanding output
of all its mineral fuels. Production of crude
oil continued its rebound with a significant
12% increase over that of 1983. Particularly
notable was the 36% increase over that of
1983 in steam coal production to a record
high of almost 7 million tons, because of
further contributions from the El Cerrejon
coal operation. Natural gas output was at a
record high. The trend of gas output has not
followed that of crude oil. When crude oil
peaked in 1970, gas output continued its
upward trend. Consumption of natural gas
as an alternate energy source has tripled
since 1970.

Gold production increased sharply by
82% over that of 1983 in response to Gov-
ernment price incentives. As for the other
precious metals, silver output increased by
31%, while platinum output was virtually
unchanged.

Increased production of mineral-related
commodities in the construction and iron
and steel sectors reflected the improvement
in Colombia’s economy. Qutput of pig iron
and steel increased while Cerro Matoso’s
third year output of ferronickel expanded
by 31% over that of 1983 as the new plant
moved closer to design capacity. Cement
and gypsum output increased 9% and 16%,
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respectively, compared with that of 1983. rebound from the depressed 1982 level, but

Emerald output dropped sharply, show- was considerably below the 1976 level when
ing the risks and uncertainties connected more than 1 million tons was produced,
with its mining operations. As for other mostly from marine sources.

nonmetallics, salt production continued to

Table 1.—Colombia: Production of mineral commodities?

(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983° 1984¢
METALS
Aluminum, bauxite . __________________ _ 50 560 560 560
CoY r, mine output, metal content __ _ _ _____ 111 113 113 113 150
God _ __________________ troy ounces_ _ 510,439 529,214 472,674 438,579 2799,889
Iron and steel:
Iron ore and ate ___ th d tons_ _ 506 T433 470 456 2441
Pigiron _ __ _ _ __ ____________ do____ 279 233 246 241 2271
Ferroalloys: Ferrosilicon® __ ___________ 1,200 1,200 1,200 1,200 15200
Steel,crude _ _ _ ________ thousand tons_ _ 420 T402 423 482 499
Semimanufactures, hot-rolled _ __ ___ do____ 320 314 333 374 2412
Lead:
Mine output, metal content _ ___ ________ 187 154 235 185 294
Refined (secondary)® ________________ 3,000 38,000 3,000 3,000 3,000
Manganese ore, gross weight _____________ 21,400 20,300 ®) ®) o
Nickel, Ni content of ferronickel _ __________ —— __ 1,320 13,060 17,064
Platinum-group metals ______ _ _troy ounces_ _ 14,345 14,804 11,886 10,303 210,108
Silver _ __ _ __ do____ 151,542 142,740 136,043 98,945 2180,022
Zinc, mine output, metal content _ _ _ _ _ ______ 152 152 — - _—
NONMETALS
__ 5,400 75,400 5,400 29,982
3,200 3,160 3, 3,839 23 340
4,351 4,459 5,031 4,721 25,158
786,384 810,000 855,684 762,000 2938,307
21,150 217,500 30,091 31,400 232‘47 66
yps! 262 298 281 224 260
Lime, hydrated and quicklime® _ _ ____ _ do____ 1,300 1,300 1,300 1,300 1,300
Mica - _ o _____ __ 52 78 NA NA
Nitrogen: N content of ammonia ___ ________ 70,000 91,500 97,800 101,900 93,700
Phosphaterock __ __ _________________ 6,370 17,329 20,393 16,944 20,000
Precious and semiprecious stones: Emerald
carats_ _ 275,111 299,006 395,960 1,011,345 2394,181
Salt: .
Rock - _ _____________ thousand tons_ _ J841 316 301 266 2218
Marine_ _ _ _ _ _______________ do____ 491 399 202 291 2469
Total _ __ _ ___ _ __ ________ do____ 838 715 503 557 2742
Sodi pounds, n.e.s.: Sodium carbonate_ _ _ _ 124,629 106,220 110,800 118,290 2129,440
Stone and sand:
Calcite 8,620 8,740 8,700 6,454 24,575
Dolomite 14 16 20 12 215
Limestone_ d 9,760 10,053 10,620 10,685 211,565
Marble 17,000 16,660 16,843 15,500 215,171
Sand excluding metal-bearing. 492,000 502,300 497,118 507,000 2521,578
Sulfur: .
Native (fromore)- _ _ _ _______________ 25,647 26,300 32,601 31,476 236,245
Byproduct, from petroleum ____________ 1,959 2,200 €3,000 €3,000 3,000
Total _ _ 27,606 28,500 T €35,601 T €34,476 39,245
Talc, soapstone, pyrophyllite __ ___________ 5,900 6,050 6,240 6,639 6,785
MINERAL FUELS AND RELATED MATERIALS
73,902 73,990 4,422 5,053 26,862
500 500 550 550 550
160,666 174,800 174,540 184,950 2189,000
118,534 120,000 120,560 132,640 2135,600
22{712 2,800 2,800 2,800 292,840
577 600 600 600 600
2790 800 800 800 800
24,079 4,200 4,200 4,200 4,240

See footnotes at end of table.
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Table 1.—Colombia: Production of mineral commodities! —Continued
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 19837 1984°
MINERAL FUELS AND RELATED MATERIALS
—Continued
Petroleum:
Crude ______ thousand 42-gallon barrels_ _ 45,944 748,852 51,769 54,244 260,824
Refinery products:
Gasoline: -
Aviation _____________ do____ 428 r378 404 423 2374
Motor _ _ _ _ ___________ do____ 18,421 720,945 21,062 21,259 220,422
Jetfuel _________________ do____ 3,521 3,896 4,185 4,201 23 495
Kerosine _ _______________ do____ 2,730 2,613 2,258 2,279 22,040
Distillate fueloil ___________ do____ 8,584 79,665 9,653 10,337 210,384
Residual fueloil ___________ do____ 16,988 16,300 17,815 19,487 219,278
Lubritf:_a:litse . ~do__ 3403 550 550 550 550
Liquefis troleum gas (propane]

9 pe gas tpropan o_ ___ 1,614 1,844 1,847 2,730 22,840
Asphalt and bitumen ___ _____ do____ 942 1,133 1,114 898 2249
Refinery fuel and losses and unspeclﬁed .

products_ _____________-do____ 75,651 5,019 4,403 6,320 12,298

Total _______________ do____ 59,282 762,343 63,291 68,484 271,930
®Estimated.  PPreliminary. 'Revised. NA Not available.
1Table includes data available through Aug 2, 1985.
2Reported figure.
3Revised to zero.
“Startup of open pit asbestos mine was in 1981.
TRADE

The role of mineral commodities in Co-
lombia’s international trade has increased
markedly because of the new appearance of
exports of ferronickel and coal. Nonethe-
less, Colombia continued to be heavily de-
pendent on exports of coffee, which ac-
counted for about 50% of total exports. The
share of mineral exports has increased from
12% of the total in 1982 to almost 23% in
1984, as shown in the following table, in
million dollars:

Commodity 1982 1983 1984

FuelOil _____________ 284 378 444
Ferronickel _ __________ 6 56 81
Coal ________________ 17 29 59
Cement______________ 55 34 38
Emeralds_ ____________ 41 33 31
Total - ____________ 403 530 653
Totalexports _ _______ 3,283 3,176 2,900

Colombia’s large coal reserves offer the
possibility of a new export industry ena-
bling Colombia to significantly diversify its
export sector. Colombia was expected to
become a strong contender in world steam
coal markets. CARBOCOL and Exxon had
considerable success in marketing coal from
El Cerrejon. In the near future, increased
coal exports and eventually the resumption
of crude oil exports were expected to have a

very positive impact on Colombia’s balance
of payments.

Colombia’s first coal shipment ever to the
United States took place in August 1984.
The high quality and accessibility of Colom-
bia’s steam coal will facilitate penetration
of traditional U.S. and European markets.

Colombia’s energy trade deficit contin-
ued, although at a lower level. Crude oil
imports amounted to 9.8 million barrels,
and imports of petroleum products totaled
5.7 million barrels. Output increases of coal
and crude oil were expected to give the
country an energy trade surplus in 1986.

As for imports, Colombia’s overall trade
deficit persisted in 1984. Imports consisted
mostly of raw materials, including fossil
fuels, and intermediate goods for industrial
use. The steel sector has supplied generally
one-half of domestic demand. In 1983, im-
ports of ingot steel were 32,000 tons and
those of steel products were 282,600 tons. Of
total imports by Colombia in 1984, 36%
came from the United States.

Colombia’s gross external debt increased
to $9.1 billion by yearend, the debt service
of which amounted to 69% of total exports.
The gross foreign debt was 26% of the GDP.

Colombia enacted barter laws in Febru-
ary with the signing of Presidential Decree
370. It was the first time a Western Hemi-
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sphere government passed legislation re- conditioned to exports of Colombian goods
quiring that a number of international for equivalent value. The Institute of For-
trade transactions be conducted through eign Trade explained that the barter laws
barter. The Government identified 30 prod- were designed to save hard currency and
ucts whose importation into Colombia was promote exports.

Table 2.—Colombia: Exports of mineral commodities!
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 R
Y United Other (principal)
METALS
Aluminum:
Oxides and hydroxides _________ 2 4 ——  All to Ecuador.
Metal including alloys:
rap _ e __ 1 80 70 Japan
Semimanufactures _ _ _ . _____ 57 27 __ Ecuador 16 Peru 6; Honduras 5.
C""&?e
and concentrate _ _ __———____ 857 615 . All to Japan.
Metal ding alloys, i
factures _ _ __ _____________ 20 6 [©) Venezuela 4; Panama 2.
Iron and steel: Metal:
loys _ o __ 1,303 28,064 7,222  Netherlands 15,057; Italy 2,385.
Semlmanufactures ____________ 502 425 9 Venezuela 246; Ecuador 113;
Nicaragua 27
Ore and concentrate _ __ ________ 331 -
Metal alloys, i
factures _ ___ _ ___ _________ 15 2 __ All to Venezuela.
Platinum-group metals: Metals including
alloys, unwrought and partl K wrought
value, thousands_ _ - $911 $911
Silver:
Ore and concentrate® _ _________ 112 142 13  Sweden 96; Canada 33.
Metal including alloys, unwrought
and partly wrought
Zine: value, thousands_ _ $185 $695 $330 Panama $365.
Ore and concentrate _ _ _ ________ 303 __
Oxides _ __________________ 190 235 - All to Ecuador.
Metal luding alloys, i 1
Other Ashes andresidues _ __ ______ 70 61 61
NONMETALS
Abrasives, n.e.s.:
Natural Corundum, emery, pumice,
6 2 ——  Allto Venezuela.

5 1 __ NA
671,556 485,561 178,803  Trinidad and Tobago 255,310;

Suriname 62,
4,268 1,152 - Dominican Republlc 420; Ecuador
310; Venezuela 260.
1,511 645 __  Ecuador 468; Venezuela 177.
25,064 25,055 13,373 lgm;n'Luxembourg 1,569; France
- 3,000 —-  Allto El Salvador.
- Phosphatic - ® —— Al to Ecuador.
Unspecified and mixed 25 14,704 __ El Salvador 13,584; Suriname 1,100;
Ecuador 20.
G m and plaster _ 463 200 ——  Venezuela 120; Ecuador 80.
esium compounds 79 _—
Phosphates, crude ____ _ 1,100 804 ——  Allto Venezuela.
Precious and semiprecious stones other
than diamond: Natural
value, thousands_ _ $40,220 $35,196 $2,584  Japan $31,468; Switzerland $575.
Saltandbrine_ ________________ 7,500 25250 25,000 Ecuador 250.
Sodium pounds, n.e.s.: Car it
manufactured ___ _ ___________ 1,360 970 — Argentina 870; Venezuela 100.
Stone, sand and gravel: ,
ension stone:
Crude and partly worked _____ 60 -
Worked . _______________ 110 —
Gravel and crushedrock ________ 132 162 - All to Trinidad and Tobago.
Sand other than metal-bearing _ _ _ _ 27 36 _ Ecuador 15; Peru 13; Panama 8.

See footnotes at end of table.
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‘Table 2.—Colombia: Exports of mineral commodities' —Continued
(Metric tons unless otherwise specified)

Destinations, 1983 ~

mmodit 1982 1983 ite
Commodity United Other (principal)
NONMETALS —Continued
Sulfur; Elemental, crude including native .
and byproduct __ _ ___ _________ 5,858 1,869 ~-  Ecuador 1,835; Peru 34.

Talc, steatit p pyrophyllite _ _ 61 - 10 —- . Allto Venezuela.
Other:Crude _ _ - —_________ 390 1,160 - All to Ecuador.

MINERALMH‘{EIS AND RELATED ’
Asphalt and bitumen, natural _ ___ ___ . 68 . Do.
Carbon: Carbonblack _ __ _ ________ 3,309 4,790 100 Ecélrsdor 8,737; Chile 600; Guatemala
Coal: All grades excluding bnqueta ———— 174,909 271,526 163,915 Mexico 80 262 Venezuela 29,250.
Coke and semicoke _ _ _ — _ . ______ 24,005 16,675 U/ 5,318; D ican Repub-

N lic 700; Ecuador 250.

Petroleum refinery products:

Gasoline, motor_ _42-gallon barrels_ _ . 6,273 NA NA.

Mineral jellyand wax _ _ __ _ do____ 25,680 6,304 5,556 Netherlands 394; Italy 212.

Kerosine and jet fuel

thousand 42-gallon barrels_ _ _ 1,173 NA NA.

Distillate fuel oil - _______ do____ __ 25 NA NA

Residual fueloil _ _______ do____ 79,716 14,510 5,597 Ital% 4,102; Netherlands Antilles

Lubricants__ __ 42gallon barrels_ _ 567 189 — v%;’.ezg;xa 84; Ecuador 56; El Salva-

or 40,
Bituminous mixtures _ _ _ _ _ do____ 4,254 430 - Venezuela 376; Panama 36; Peru 18.

TRevised. NA Not available.
1Table prepared by H. D. Willis.

3] ess than 1/2 unit.
May include platinum-group metal
Table 3.—Colombia: Imports of mineral commodities!
(Metric tons unless otherwise specified) *
Sources, 1983
Commodit; 1982 1983 i
mmodity United Other (principal)
METALS
Aluminum:
Ore and concentrate - _ __ _ ______ 3,033 5,794 5,466 West Germany 229; Brazil 49.
Oxidesand hydroxides _________ 1,529 2,202 250 W(le?)to Germany 1,752; Netherlands
Metal including alloys: '
SCrap - - — - — - _ . 105 105
Unwrought_ ____ _________ 14,265 17,967 454 Venezuela 9,603; Canada 5,490;
Yugoslavm 980
Semimanufactures _ _ _ _ __ ___ 6,620 8,394 858 Venezuela 3, 695 Brazil 1,140.
Chromium: Oxides and hydroxides _ _ _ _ 90 51 36  West Germany 12; Spain 3,
Cobalt: Oxides and hydroxides_ __ _ __ _ 10 4 1 United Kingdom 2; etherlands 1.
Copper: Metal including alloys:
mwrought _ _ ______________ 888 3,271 21 Peru 1,320; Belgium-Luxembourg
1, 202 Chile 691.
Semimanufactures_ — . _ _ _ ______ 12,862 12,404 328 Chile 1, 477 Peru 2,123; Mexico 1,063.
Iron and steel:
Iron ore and concentrate, including
Mroasted pyrite _ —___________ 282 251 118  United Kingdom 138.
etal:
Serap oo 26,982 46,199 23,606 Netherlands Antilles 17,429;
Spain 2,600
Plg iron, cast iron, related materi-
__________________ T490 1,339 135 Brazil 1,096; Netherlands 45;
West Germany 41
Ferroalloys:
Ferromanganese_ _ _ __ _ __ 2,500 2,332 70 Mexico 966; Brazil 610; Netherlands
Antilles 450.
Ferrosilicon_ _ . 1,506 NA
Unspecified — 2,084 3,102 140 Br3azil 1,745; Chile 687; Argentina
Steel, primary forms _ _ ______ 50,716 29,114 948  Venezuela 10,326; Japan 7,116;
Spain 6,999.

See footnotes at end of table.
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Table 3.—Colombia: Imports of mineral commodities! —Continued
(Metric tons unless otherwise specified)

. Sources, 1983
Commodit; 1982 1983 i .
i United Other (principal)
METALS —Continued
Iron and steel —Continued
Metal —Continued
Semgam:t;adcts’uresl ha
rs, es, s , sec-
tions_ _ :.fg —— g‘f_ - 72,502 56,497 1,645 Jaﬁa.n 14, 943 Venezuela 11,422;
Universals, plates, sheets __ 304,807 257,555 3,323 Ja 1’11 322 Venezuela 28,790;
. est Germany 11,775
Hoopandstrip — _ _______ 5,568 6,009 535  United Kingdom 2, 489; Japan 2,162;
West Germany 565,
Rails and accessories _ __ __ 1,993 33,936 5,449 United ngdom 28,277; Belgium-
Luxembourg 109.
Wire _______________ 1875 4,591 215 Venezuela % ,623; Brazil 1,619;
Tubes, pipes, fittings ___ __ 131,463 79,573 6,318 Ja 51 ,278; Brazil 9,228.
Castings and forgings, rough 902 401 105 um-Luxembourg 182; Peru 75.
Oxides _ __ . _____ 934 844 _— Peru 732; Mexico 112.
Metal including alloys:
Unwrought_ _ _ ___________ 1,504 1,328 - Pef(l)lo 1,010; Denmark 110; Mexico
Semimanufactures _ ______ __ 401 46 10 BelgiﬁméLuxembourg 29; West Ger-
many 6.
ium: Metal including alloys:
Unwrought ________________ 27 37 381  Norway 5; United Kingdom 1.
Semimanufactures_ _ _ _________ —— 155 138 ada 17.
ese:
Ore and concentrate, metallurgical-
grade_ __ ________________ 4,284 1,477 __ All from Mexico.
ides _ __ __ _______-______ 1,536 731 48 Br.:’azil 4626 Belgium-Luxembourg 145;
apan 60.
Mercury __ ______ T6-pound flasks_ _ 812 1,595 1,363  Spain 116; Mexico 58.
Molybdenum Metal mcludmg alloys, all
____________________ 1 1 ® Mainly from Japan.
Nxckel
Oreand concentrate _ _ ______ ___ 5 20 _ All from West Germany.
Metal including alloys:
16 165 —— m Canada.
121 231 32 Canads 177; United Kingdom 12.
133 177 93 Canada 35; West Germany 22.
Platinum-group metals: Metals including
alloys, unwrought and partly wrought
value, thousands_ _ $20 $81 $14 West Germany $67.
Silver: Metal including alloys, unwrought
and partly wrought _ __ _ ___ o $71 $73 $4 Spain $33; West Germany $17;
Canada $13.
Tin: Metal including alloys:
Serap _ _ _ _ o ____ . ® ——  All from France.
Unwrought _______ 375 242 __ Bohvm 241 Panama 1.
Semimanufactures_ _ _ 15 19 NA
Titanium: Oxides_ _ _ _ _ __________ 526 375 104 éermany 161; United Kingdom
Zinc:
Oxides _ __ ________________ 304 300 3 Peru 126; Venezuela 120;
West Germany 45.
Metal including alloys:
Unwrought _ ____________ 15,180 13,113 __ Peru 10,862; Canada 989; Mexico 856.
Oth Semimanufactures _ __ __ ____ 103 204 173 Costa Rica 22; Norway 7.
er: .
Ores and concentrates_ _ __ _ _____ m 343 18  Netherlands 256; France 69.
Base metals including alloys, all forms 81 7 49 Bolivia 10; Peru 5.
NONMETALS
Abrasives, n.es.:
Natural Corundum, emery, pumice,
____________________ 162 201 97  Ecuador 90; Spain
Artlﬁcnal Corundum __________ 697 608 23 Brazil 432; West Germany 145.
Grinding and polishing wheels and
stones _ _ ___ _____________ 57 60 23 Spain 17; Italy 12.
Asbestos,crude _ __ __ __ _________ 25,945 13,170 125 Ca;gasda ,866; Switzerland 450; Italy
Barite and witherite_ ___ _________ 6,497 7,903 __  Peru? ,325; Suriname 578.

See footnotes at end of table.
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Table 3.—Colombia: Imports of mineral commodities: —Continued
(Metric tons unless otherwise specified)

Sources, 1983
‘Commodity 1982 1983 i L.
Isjtna‘g Other (principal)
NONMETALS —Continued
Boron materials:
Crudenatural borates __ _ __ _____ 853 954 34 Peru 920.
Oxidesandacids . ___________ 351 357 187 Peru 116; West German 38.
Cement_____________________ 15,308 8423 1,534  Cuba 2,295 anama 1
Chalk . ______ _ ______________ 21 7 __  Switzerland 50; United K.mgdom 20.
Clays,crude _ . _ _______________ 14,522 8,619 8323 Peru 95; Japan ; Spain 50.
Diamond:
Gem, not set or stru.:f ) )
ue, thousands_ _ $4 $9 $9
Industrial stones ___ ____ _ do.___ $5 B
Diatomite and other mfusonal earth ___ 1,232 630 5217 Mexico 68; United Kingdom 30.
Feld: fl s d materials _ _ 388 453 385  Italy 44; Netherlands 20.
Fertllxzer materials:
Crudenes __ ______________ 67,760 -
Manufactured: ,
Ammonia_ __ _ ___________ 19,522 12,406 6 Venmela 12,379; West German;
Nitrogenous _ ____ ________ 197,780 209,864 41,066 32,641, 20,
Phosphatic______________ 16,571 7,538 7,521 Mexlco 14; Japan 3.
Potassic__ ______________ 161,814 132,636 19,462  East Gennany 54,044; S Zgam 48,091,
Unspecified and mixed_ __ ___ _ 139,133 120,818 120,480 Belglum-Luxembourg 4; West Ger-
Graphite,natural ______________ 57 54 41 Umbe\'ly ngdom 10; West Germany
Gypsumand plaster __ ___________ 63,860 40,522 129 Dommncan Republic 36,380;
Jamaica 3,993.
Lime ______________________ 70 256 187  West Germany 69.
Magnesium compounds _ _ _ _ _ ______ 135 326 7 France 154; Austria 108;
Mi West Germany 43.
ca: .
Crudeincluding splittings and waste _ 980 105 67 France 20; Suriname 18.
‘Worked including agglomerated split-
tings ___ ________________ 5 16 14  Spainl.
Nitrates,crude __ ____ 475 .
Phosphates, crude 67,285 51,444 51,444
Pigments, mineral: Iron oxides and
ydroxides, processed - _ _ _ __ _____ 1,539 1,202 106  West Germany 961; Mexico 36.
Precious and semiprecious stones other
than diamond _ _ value, thousands_ _ $15 $16 __  Taiwan $6; Canada $5; Panama $2.
Saltandbrine_ ________________ 4,477 1,666 104  Ecuador 1,507; West Germany 52.
Sodium compounds, n.e.s.:
Carbonate, manufactured_ _ __ ___ _ 4,015 10 8  West Germany 2.
Sulfate, manufactured _________ 11,894 NA
Stone, sand and gravel:
ension stone:
Crude and partly worked _ ___ _ 6,123 3,203 35  Peru1,770; Italy 880 Yugoslavia 158.
Worked _ _ __ ____________ 900 788 5  Italy 761 Spam
Dolomite, chiefly refractory-grade _ _ 3,454 6,167 2,718 Bellgaum Luxembourg 3,250; Spain
Gravel and crushedrock __ ______ 1,396 5,093 157 Venezuela 4,148; Brazil 652.
Sul?uand other than metal-bearing _ _ _ _ 250 4,467 39 Brazil 4,416; Sweden 10.
r:
Elemental:
Crude mcludmg native and by-
roduct__ _____________ 31,783 26,378 13,178  Netherlands Antilles 13,200.
Collondal precipitated, sublimed _ 136 85 85
Sulfuricacid_ _ ______________ 56 43 10  West Germany 29; Italy 4.
Talc, steatite, soapstone, pyrophyllite _ _ 2,733 2,193 1,225 Italy 805; United ngdom 80.
Other:Crude _________________ 6,909 8,143 5,177 M%:laco 1,280; Belgium-Luxembourg
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ __ ___ _ 169 496 348 Venezuela 148.
Carbon: Carbonblack __ __________ 1,148 796 295 West Germany 454; Japan 25.
Anthracite_ _ _ ______________ 20 .
Lignite including briquets _ _ __ __ _ T2 17 17

See footnotes at end of table.
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Table 3.—Colombia: Imports of mineral commodities! —Continued
- (Metric tons unless otherwise specified)

: Sources, 1983
Commodit; 1982 1983 i
ety - United Other (principal)
MINERAL FUELS AND RELATED
MATERIALS —Continued
Petroleum: ) .
Crude_ thousand 42-gallon barrels.. _ 5,993 15,091 21  Venezuela 10,743; Ecuador 4,327.
Refinery products: -
Liquefied petroleum gas
Gasoline 42-gallon barrels_ _ 220 70 —-  Allfrom France.
thousand 42-gallon barrels_ _ 6,132 1,317 583  Netherlands Antilles 5,133;
Mexwo 1,104
Mineral jelly and wax _ _do_ . 24 85 36  Brazil 44; West Germany 3.
Kerosine and jet fuel - __do__ __ 333 A ®
Distillate fuel oil ___ . _ do____ 74,203 856 —_  Allfrom Venezuela.
Lubricants _ _ _ ______ do____ 263 155 7 N%i;zlxerlmds Antilles 36; Venezuela
Nonlubricating oils_ _ _ _do_ . __ 7 . )
Bitumen and other residues )
42-gallon barrels_ _ 15,677 12,211 6  Venezuela 12,205.
Bituminous mixtures_ _ _do_ _ __ 679 467 291 ng;t Germany 152; United Kingdom
Petroleum coke _ _ __ __ do____ 1,419 847 847
TRevised. NA Not available.
1Table prepared by H. D. Willis.
2Less than 1/2 unit.
COMMODITY REVIEW
METALS imported mostly from Venezuela and Cana-

Aluminum and Bauxite.—In October
1984, Colombia and Jamaica signed a trade
agreement considering the feasibility of the
construction of Colombia’s first aluminum
plant on the north coast of Colombia. Ja-
maican alumina would be shipped to Colom-
bia for processing into aluminum in ex-
change for Colombian coal for Jamaica. The
aluminum plant will have a capacity of
140,000 tons per year, of which 30,000 tons
would be consumed by Colombia. The proj-
ect, as currently conceived, would require
Colombia to ship from 300,000 to 500,000
tons of coal per year to Jamaica in exchange
for Jamaican alumina needed for the alumi-
num smelter.

A committee will be set up to evaluate the
technical and economic feasibility of the
$500 million project with the participation
of CARBOCOL, the Ministry of Mines and
Energy, and probably other agencies of
Colombia and representatives from the Ja-
maican Government. A proposed aluminum
plant to be sited on the north coast of
Colombia is not a new idea, having been
discussed 5 years ago.

Since Colombia does not have aluminum
smelter capacity, fabrication of aluminum
products has been based on aluminum ingot

da at a level of about 15,000 tons per year.
Colombia has two major manufacturers of
aluminum fabricated products. One joint
venture involves Reynolds Metals Co. and is
in the Caribbean Port of Barranquilla. The
other is linked to the Aluminum Co. of
Canada Ltd. (ALCAN) and is in Cali. Both
plants are well situated to cover a good
portion of the domestic market as well as
markets in Venezuela and Ecuador.
Colombia does have domestic bauxite clay
resources, which are estimated at 275 mil-
lion tons located at Morales-Cajibio and San
Antonio in the Departments of Cauca and
Valle del Cauca, respectively. These re-
sources continued under study with respect
to their geology and beneficiation. :
Copper-Molybdenum.—Studies of the
Mocoa deposit, under investigation with the
participation of the United Nations Devel-
opment Program since 1977, were complet-
ed during the year. As 'a result of these
prefeasibility studies, the Ministry of Mines
and Energy reported an increase of estimat-
ed reserves to 275 million tons of ore in the
Mocoa copper-molybdenum deposit in the
Department of Putumayo near the Ecua-
dorian border. Ore grades average 0.43%
copper and 0.06% molybdenum.
Gold.—Colombia achieved a record high
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in its gold output of about 800,000 troy
ounces, establishing its second rank as a
gold producer in Latin America after Brazil.
The previous record high of 656,000 troy
ounces was established in 1941. During
the last decade, gold output has been in
an upward trend, increasing from about
216,000 troy ounces in 1973.to about 510,000
troy ounces in 1980. The value of gold
output has increased from $12 million in
1970 to an estimated $260 million in 1984.
The sharp growth in income reflects the
increases in output and world prices.

The revival in gold mining has been
stimulated by a 30% premium over world
prices offered by the Government since
March 1984. The Central Bank of Colombia
paid miners in local currency for the domes-
tically mined gold. It was speculated that
some gold may have been smuggled into
Colombia to take advantage of the premium
prices.

Colombia has two of the notable placer
gold districts of the world in the Depart-
ments of Antioquia and Chocé. According to
official 1983 data, Antioquia produced 78%
of the country’s total followed by Chocd, 8%,
and Cauca, 2%.

There has been a reversal in the structure
of gold mining. In 1970, large mining com-
panies accounted for 70% of output, while
in 1983, small producers accounted for al-
most 85% of national output. Companies
like Mineros de Antioquia, Frontino Gold
Mining Co., and Mineros del Chocé S.A.
produced 69,100 troy ounces, or only 15% of
the total in 1983.

The Government accepted the Minera
Phelps Dodge de Colombia S.A. proposal to
reopen the Marmato gold-silver mines in
Caldas Department, which have been shut
down since 1925. The proposed $6 million
investment includes construction of a 300-
ton-per-day ore-processing plant. The lower
zone of the deposit has indicated reserves of
350,000 tons of ore grading between 0.225
and 0.322 ounce of gold per ton. Phelps
Dodge will hold 49% of the equity, while
51% will be held by the Government and
private Colombian investors: ECOMINAS,
Corporacién Financiera de Caldas, and
Empresa Minera de Antioquia (private).
The mining license is for 20 years, after
which the property reverts to the state.

Bijou Mines and Oils Ltd. of Trenton,
Ontario, Canada, obtained permission to
exploit a placer gold property as a 100%
foreign-owned company in a joint venture
with Combined Placer Resources Ltd. of
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Ogden, Utah, which will introduce new
technology in Colombia for breaking up the
clay to retain the fine gold. The fine gold
recovery system was airlifted from Salt
Lake City, Utah, to Colombia and began
producing in May 1984. The placer property
is 73 kilometers from Medellin, the capital
of Antioquia. |

Iron and Steel.—Output of pig iron con-
tinued to rebound from the depressed level
of 1981 while crude steel production reach-
ed the record high of about 500,000 tons
despite the strike in March. Colombia’s
crude steel was produced by fully integrated
Acerias Paz del Rio S.A. (APR) in the De-
partment of Boyaca and six semi-integrated
companies close to the important popula-
tion centers. Colombia produces about 50%
of its ingot steel consumption, which in 1982
amounted to 1.2 million tons.

APR was experiencing financial dlfﬁ-
culties that impeded implementation of its
expansion plans. It was negotiating with its
international creditors to reschedule its
medium-term foreign debt. APR’s plans for
a 2-month shutdown of the blast furnace in

.early 1985 will cause an output loss of

50,000 tons of steel and require an increase
of imports of ingot steel.

Nickel.—In late January, the Cerro Mato-
so ferronickel plant near Monte Libano,
Cérdoba, resumed production after a shut-
down in late 1983 for major electrical re-
pairs. Cerro Matoso S.A. is owned by Em-
presa Colombiana de Niquel Ltda. (Eco-
niquel), Billiton Overseas Ltd., and Niquel
Colombiana S.A. (80% owned by The Hanna
Mining Co.). Billiton was responsible for the
marketing arrangements. Hanna provided
technical services for the mine and smelter
operations under a contract that expires in
1990.

The new company has not operated at full
capacity since startup in mid-1982. Output
could be increased from 42.5 million pounds
of nickel in ferronickel to 53 million pounds
in a few years depending on market condi-
tions. Cerro Matoso provides employment
for 740 Colombians.

The most important development in 1984
was the startup of production and shipment
of ferronickel pellets with the same specifi-
cations as the ferronickel cast into ingots
weighing 22 kilograms each. The pellet
technology was supplied by Uddeholm Li-
censing AB. Depending on future market
demand, up to 100% of Cerro Matoso’s
ferronickel output can be in pellet form.

In 1984, Colombia replaced Brazil as the
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second-rank producer of nickel in Latin
America after Cuba. Earnings from ferro-
nickel exports have grown from $6 million
in 1982 to $56 million in 1983 and $81
million in 1984. Major markets are Europe,
70%; and the United States, India, and
Japan, 30%. Only 20,000 to 30,000 pounds of
ferronickel was consumed in Colombia.

Cerro Matoso joined a list of major world
nickel mines reporting financial difficulties
because of depressed nickel prices and de-
mand and high interest rates. The $400
million project lost $83.7 million in 1983 and
$60 million in 1984. The company was not
expected to become profitable until 1986.
Cerro Matoso was negotiating with 13 com-
mercial banks to reschedule $43 million of
its total debt of $224 million. The Colombi-
an Government was involved through the
47.5% equity interest of Econiquel, a subsid-
iary of the state Industrial Development
Institute.

Silver and Platinum.—Production of sil-
ver increased notably to 130,000 troy
ounces. Silver is often associated with Co-
lombia’s placer gold operations, and produc-
tion has roughly followed the increasing
trend of gold output and has been in a
generally rising trend since the depressed
level of 1978.

The main producing Departments in 1983
were Antioquia, 56%; Santander, 23%; and
Narifo, 6%. The structure of silver mining
differs from that of gold in that the large
companies account for 58% of national
output while the small mines account for
42%. The major silver producer in 1983 was
Frontino Gold Mining with 52,600 troy
ounces.

Colombia was the only producer of placer
platinum in Latin America with an output
of 10,108 troy ounces. Output has been in a
downtrend since 1969 when 27,800 troy
ounces was produced.-

NONMETALS

Asbestos.—Colombia has become the sec-
ond most important asbestos producer in
Latin America after Brazil. A small open
pit mine was started up in late 1981 near
Campamentos, Antioquia, 135 kilometers
north of Medellin. The mine is operated by
Minera las Brisas S.A., 70% owned by
Eternit Colombiana S.A., a well established
asbestos cement producer, and the balance
by the Colombiana Financial Corp. of Bo-
gota. Although the deposit was discovered
in 1950, its commercial value was not
established until 1973 with construction
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beginning in 1979. Initial capacity of 5,400
tons of chrysotile fiber was increased to
9,000 tons per year by early 1984. Nonethe-
less, Colombia remains a net importer of
asbestos for domestic consumption, which
was estimated at 22,000 tons of fiber per
year. Asbestos reserves at Las Brisas were
estimated at 6.5 million tons of ore with a
6.2% fiber content. Based on a plant recov-
ery rate of 90%, total recoverable fiber is
estimated at 360,000 tons.

Cement.—Productive annual capacity of
the cement industry in Colombia was about
7 million tons, according to a report of the
Colombian Institute of Cement Producers.
Since this capacity exceeds domestic needs,
Colombia has been a notable exporter of
portland cement to countries in the Carib-
bean Basin. Until the growth of coal exports
in 1984, cement exports ranked third among
the mineral exports of Colombia after fuel
oil and ferronickel.

Because of reduced cement imports by
Venezuela, one of Colombia’s major export
markets, Colombia sought diversified mar-
kets in 1984, especially in the United States.
Colombia’s major cement producer and ex-
porter, Compaiiia de Cemento Argos S.A.,
exported a record high of 200,000 tons to the
United States in 1984. Argos operated eight
cement plants and accounted for 55% of
domestic output.

Argos was implementing a new dry-proc-
ess plant with a capacity of 500,000 tons
per year scheduled for availability in 1986.
Cemento Rioclaro S.A. was constructing a
584,000-ton-per-year plant to be ready in
mid-1986, and Cementos Boyacid S.A. was
installing a new line at its Nobsa plant to
produce 365,000 tons per year. APR, the
steel producer, has developed a slag-
modified cement that the company reports
is being well accepted in its marketing area.

Phosphate Rock.—The Government, op-
erating through ECOMINAS, proceeded
with its plans to construct a two-stage
phosphate rock facility to exploit the Pesca
deposit in Boyaca and the Sardinata deposit
in Norte de Santander. The first stage,
estimated to cost $162 million, would pro-
vide 50,000 tons per year of phosphorus
pentoxide. This output level would cover
only a fraction of Colombia’s demand for
phosphate rock fertilizers. Colombia im-
ported most of its phosphate materials from
the United States. The World Bank com-
pleted a review of the feasibility studies on
these deposits presented to the Government
by a consortium of consultants in 1983, and
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was preparing its own complementary
study in order to evaluate the possibilities
of foreign financing. The $3.2 million study
was financed by the Government and the
Inter-American Development Bank.

Growth in the use of fertilizer materials
has been very dynamic in Colombia as
agricultural output expanded. The use of
nitrogenous fertilizers grew four times be-
tween 1965 and 1981, while potash use grew
3-1/2 times and phosphates about 2-1/2
times. Phosphate fertilizers have been
somewhat underutilized. Nonexistent be-
fore 1963, Colombia’s modern fertilizer in-
dustry is centered mainly along the north-
ern coast where significant natural gas-
fields support the manufacture of nitroge-
nous fertilizers.

Consumption of potash materials, all im-
ported, fell from 108,000 tons in 1982 to
88,200 tons in 1983.

MINERAL FUELS

Colombia was engaged in a number of
programs to reduce the disparity between
the sources of its energy potential and the
sources used to. satisfy actual energy de-
mand. Colombia has achieved some success
in reducing the demand for petroleum and
substituting the increased use of natural
gas and coal in the energy balance, as
shown in the following table, in percent:

Energy Demand
Energy source potential 1930 1983
Hydroelectric _ _ ______ 55.0 76 . 14
______________ 39.5 119 14.0
Naturalgas _________ 39 16.6 1817
Petroleum gas _ - 1.6 44.2 414
irewood _ _ __ _______ - 19.0 17.8
____________ . q a
Total ___________ 100.0 1000  100.0

Colombia’s total energy production grew
by 4.8% in 1982 and 6.1% in 1983, as a
result of increases in the output of crude oil,
natural gas, and coal. The notable increases
in output of coal and natural gas have
caused a decline in the relative importance
of oil in the country’s energy balance. De-
spite this energy growth, Colombia remain-
ed a net importer of energy, mostly petrole-
um products. However, the energy deficit
diminished by 73% between 1980 and 1983.
Colombia was not expected to regain self-
sufficiency in oil until 1986.

Colombia continued to enlarge its electri-
cal generating system, which by yearend
1983 had an installed capacity of 5,540
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megawatts, 64% based on hydroelectric
plants. During 1984, the San Carlos I hydro-
electric station in Antioquia began oper-
ation, adding 620 megawatts to the coun-
try’s total capacity. There were 13 plants
under construction with a total capacity of
5,177 megawatts, of which 3 are thermoelec-
tric. The largest hydroelectric plants under
construction were Guavio (1,000 megawatts)
and Urra I and II (1,200 megawatts each).

Coal.—The Government’s coal policy
within the National Development Plan was
to increase coal output from its abundant
coal reserves to increase foreign exchange
earnings, to substitute petroleum use in
present thermoelectric and industrial
plants, and to promote use of coal in new
thermoelectric plants.

Colombia’s consumption of coal has
grown from 2.5 million tons in 1970 to 4.8
million tons in 1983. Available data for 1983
show that coal use in thermoelectric plants
has increased 300% and in industry by 90%
while coal use to produce coke grew mod-
erately. Within industry, coal was used
primarily for the production of cement,
glass, brick, paper, and textiles. )

The most important coal developments in
1984 related to the two minesites in the El
Cerrejon coal basin in the Guajira Peninsu-
la, Cerrejon Central Zone, and Cerrejon
North Zone, where Colombia’s largest high-
quality bituminous coal reserves have been
identified. )

Steam coal output from the Cerrején
Central Zone, initiated in 1982, increased
from 351,000 tons in 1983 to 980,000 tons in
1984, of which 630,000 tons was exported.
The Central Zone was scheduled to produce
at the level of 1.5 million tons per year,
reserving 360,000 tons for the nearby ther-
moelectric plant of Termoguajira and the
balance of 1,140,000 tons for export mar-
kets. The Central Zone was administered
independently by CARBOCOL under con-
tract with the Colombian-Spanish consor-
tium, DOMI-PRODECO-AUXINI. CARBO-
COL contracted Montreal Engineering Co.
Ltd. of Canada to prepare a feasibility study
for expanded output to 3.5 million tons per
year, mainly for export.

Construction of the $3.2 billion Cerrején
North Zone project, comprised of a surface
mine, a 150-kilometer railroad, and an ex-
port terminal at Port Bolivar, was nearing
completion at yearend. The mine came on-
stream in February, a year ahead of sched-
ule, and began stockpiling coal. The heavy-
duty railway had limited operational status
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in October with final completion scheduled
for September 1985. An “early coal” facility
was virtually finished to permit limited coal
shipments in early 1985 until the main port
facilities are ready in late 1985,

The North Zone mine, with an eventual
capacity of 15 million tons per year of steam
coal, is a joint venture of CARBOCOL and
International Colombia Resources Corp.
(INTERCOR), a subsidiary of Exxon. Under
terms of the association agreement, INTER-
COR will be operator of the coal mine for
the first 23 years, with CARBOCOL and
INTERCOR sharing in costs and revenues.
A 15% royalty will be paid by INTERCOR
on its share of the mined coal.

Morrison-Knudsen Co. Inc. of Boise, Ida-
ho, has provided since 1977 a wide range of
services including design, engineering, pro-
curement, and construction under contract
with the joint venture.

Besides El Cerrejoén, the Government was
studying possibilities of new coal production
at Alto San Jorge in Cérdoba Department
and La Loma-El Descanso in the César
Department with estimated capacities re-
spectively of 10 million tons per year and 5
million tons per year primarily for the
export market.

Until the El Cerrejéon mines become fully
operational, the Departments of Boyac4 and
Cundinamarca each account for one-half of
national coal output. The National Coal
Census listed 1,450 active mines in Colom-
bia, of which 47% were in Boyaca and 33%
in Cundinamarca. Of the total number of
mines, 82% are very small operations pro-
ducing less than 2,000 tons per year. As for
coal type, 84% of the active mines produce
steam coal, 11% produce coking coal, and
5%, both types. The coal industry in 1983
employed more than 160,000 persons.

Another historical event in 1984 was the
first major shipment ever of steam coal
from Colombia to the United States in
August. The spot 30,000-ton shipment was
mined by Prodeco Coal of Colombia at its
Lenguazaque Mine in Boyaci and exported
from Santa Marta to Florida Power Co.

Natural Gas.—Colombia’s marketed nat-
ural gas production more than doubled
between 1977 and 1984 from 163 to 372
million cubic feet per day, a record high.
This is equivalent to about 64,000 barrels of
oil and represents 31% of Colombia’s total
demand for hydrocarbons. Although natu-
ral gas represents only 4% of Colombia’s
total energy potential, it accounted for 10%
of current energy demand.

229

During the 1977-83 period, natural gas
output expanded rapidly at an average rate
of almost 16%, with 1978 a notable year
with a 38% growth over that of 1977. How-
ever, growth in 1984 was moderate at about
2.2% over that of 1983. Gas production
increases were the result of the Govern-
ment’s decision in 1974 to purchase domes-
tic output at world prices from foreign
operators in Colombia.

Of the three producing areas, 72% of the
marketed gas was from the Atlantic coast
area, particularly from the Guajira offshore
field, which accounted for almost 60% of
national output. The Guajira gas was pro-
duced by ECOPETROL in association with
the Texas Petroleum Co. Also, most of the
expanded output during 1977-84 came from
the Guajira reserves and was transported to
consumers via pipeline from Ballenas to
Barranquilla. ECOPETROL purchases nat-
ural gas from foreign producers at 40% of
the export value of the fuel oil it replaces.

Of the total natural gas produced in 1983,
only 72% was marketed to consumers, and
the balance was flared, 14%; used in the
fields, 7%; injected, 5%; and other uses, 2%.

Natural gas prices to consumers in Co-
lombia were highly subsidized with the
average sales price about 54% of ECOPE-
TROL'’s purchase cost. The gas price in 1984
was $1.58 per million British thermal units.
ECOPETROL was expanding gas lines to
increase residential and commercial con-
sumption in the north coast areas and thus
facilitate substitution of fuel oil by natural
gas.

Petroleum.—Further drilling in the Lla-
nos Basin during 1984 by ECOPETROL in
association with Occidental Petroleum
Corp. confirmed the magnitude of the Caiio
Limén Field in Arauca Department, which
was discovered in July 1988. The Cafio
Limén Field was estimated to contain 1.36
billion barrels of oil, but estimates of re-
coverable reserves varied from 600 million
barrels to 1 billion barrels.

Chiefly as a result of the Cafo Limén
development and other oil discoveries in
1984 at Rancho Hermoso and Rubiales in
Casanare Department and Guayuriba in
Meta Department, ECOPETROL at yearend
1984 was able to report a doubling of crude
oil reserves of 1.23 billion barrels compared
with the revised figure of 635 million bar-
rels in 1983. Of this reserve total, 275
million barrels was directly controlled by
ECOPETROL, 825 million barrels was held
by ECOPETROL and associated foreign oil-
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companies, and 130 million barrels by for-
eign companies under concessionary ar-
rangements entered into before 1974. For-
eign oil companies have made the major
new discoveries and were most actively
exploring high-risk, high-potential sedi-
mentary basins. Since 1983, the number of
association contracts with ECOPETROL
has risen from 19 to 55. At yearend 1984, 16
concession contracts remained in effect.

To enable marketing of the new crude oil
from the Llanos Basin, ECOPETROL was
implementing a 700-kilometer pipeline proj-
ect from Arauca to Covefias on the Caribbe-
an coast south of Cartagena. The construc-
tion contract for the eastern segment from
Arauca to Rio Zulia was awarded in late
1984 to a European consortium headed by
Mannesman Anlagenbau AG of Dussel-
dorf, Federal Republic of Germany. Comple-
tion was scheduled for December 1985 when
shipments from Cafio Limén could begin via
an existing pipeline between Rio Zulia and
Covenas. The contract for constructing a
new parallel pipeline between Rio Zulia and
Coveiias, the second segment of the 700-
kilometer line, was under negotiation with
Bechitel Inc. of San Francisco, California.

Colombia’s crude oil output continued the
upward trend underway since 1979. Produc-
tion was up 12% over that of 1983. The
production rate increased to 167,000 barrels
per day, but was still well below the historic
high of 218,000 barrels per day achieved in
1970. When the new Arauca-Covefas oil
pipeline is available by late 1986, crude oil
production was projected to jump to 386,000
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barrels per day. ECOPETROL accounted for
429 of Colombia’s 1984 oil output while the
foreign companies produced the balance.

Oil output from the Llanos Basin has
grown sharply from 183,200 barrels in the
initial year of 1977 to more than 5 million
barrels in 1984. The expanding output from
the three main basins accounted for 82% of
total output in 1983. The Llanos Basin was
expected to soon become the dominant pro-
ducing basin in Colombia.

ECOPETROL had good results using sec-
ondary recovery techniques in its Casabe
Field in the Middle Magdalena. During
1984, the company planned to inject water
into 500 wells, with output expected to
increase from 5,000 to 26,000 barrels per
day. Secondary recovery was planned for
seven other oilfields.

Colombia has been a net importer of oil
products since 1974. After a period of large
deficits in its petroleum trade, Colombia
achieved a small positive balance in 1984.
The trade account shows that Colombia
exported enough fuel oil to pay for imports
of crude oil and gasoline, 26,800 and 15,000
barrels per day, respectively. Colombia was
expected to resume its position as a crude
oil exporter in 1987, and by 1988, exports of
crude were expected to surpass 170,000
barrels per day.

1physical scientist, Division of International Minerals.
ere N , values have been converted from
Colombian pesos (Col$) to U.S. dollars at the average
exchange rate for 1984 of C01$100.82=US$1.00. On Dec. 31,
1984, the rate was Col$113.89=US$1.00.
SMinisterio de Minas y Energia. Memoria al Congreso
1983/1984 and Anexo Estadistico. Bogota 1984.

Table 4.— Colombia: Production and trade in crude petroleum and refinery products

(Thousand 42-gallon barrels)
1978 1979 1980 1981 1982 1983 1984
Petroleum, crude:
Production _ —— _ ————— - ————— == 41,742 45298 45944 48852 5L7 69 54,244 60,824
Tmports _ - — ————————————————— === === 8834 8995 7339 1714 T 327 13,819 9811
Ret}x:gy products:
uction — - — - 57,452 56,246 59,282 62,343 63,291 68,484 71,930
Exports!_ - - —m—mm 11,153 9,037 9,485 10,432 11,900 15,653 16,853
Tmports — - - — - - ————————————m— === === 7784 10,341 12,997 11,025 11,033 7,450 5,749

1Principally residual fuel oil. Also includes petrochemicals.
Source: Revista del Banco de la Republica (Bogota). Apr. 1985, p. 131.



The Mineral Industry of
Cyprus
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Owing to the depletion of known exploit-
able mineral deposits, mining continued to
decline in importance. Since the midseven-
ties, employment in the mining sector
decreased by almost one-half, while all sec-
tors showed an unemployment rate of 3.3%.

The Cypriot gross national product (GNP)
in 1984 was $802.8 million? which showed a
2.1% negative growth rate. Annual per
capita income was $4,000 with an average
inflation rate of 5.1%. The national debt
was 33% of the GNP.

Cyprus, geopolitically divided since 1974
between the Greek and Turkish Cypriots,
was involved in peace initiatives late in
1984. The meetings between the two fac-
tions were scheduled to continue in 1985.
The northern two-fifths of the country was
controlled by the Turkish Cypriots, while
the southern three-fifths was controlled by
the Greek Cypriots. Only the southern sec-
tor was considered in this chapter because
little if any mineral resources are produced
in the northern sector.

PRODUCTION AND TRADE

The production of minerals has continued
to decline since 1970, according to the Cy-
prus Mines Service. Mining of copper min-
erals ceased in 1979; however, new explora-
tion for copper pyrites was to be conducted
in the near future in the foothills of the
Troodos Mountains. In 1984, an agreement
was signed with the French Bureau de Re-
cherches Géologiques et Miniéres (BRGM)
to conduct the exploration, at a cost of
$500,000. Efforts have been undertaken to
extract cement copper from mine drainage
waters and waste dump leach solutions.

For the second consecutive year, there
was no production of chromite. Asbestos
production decreased about 57% from that
of 1983, and the output of sulfur-bearing
pyrites decreased by over 50% in 1983-84.
The production of cement copper increased

by approximately 10%. Among the industri-
al minerals, most showed decreases in pro-
duction except bentonite and calcined gyp-
sum, which showed small gains. In 1984, the
mineral industry of Cyprus showed no signs
of arresting its continuing downward trend.

Cyprus’ balance-of-trade deficit was $850
million, 17.7% above that of 1983. Despite
the deteriorating balance of trade, the
current-account deficit was slightly worse
than in 1983, rising from $170 million in
1983 to $179 million in 1984. Trade balance
with the United States showed a $63 million
deficit.

Mineral export values continued to drop,
owing to the sluggish world economy and
the decrease in production of most of the
export commodities. Asbestos continued to
be the major mineral exported.
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Table 1.—Cyprus: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity? 1980 1981 1982 1983° 19847
METALS
Chromium ore and ate, marketable _ _ _ _ 16,280 10,381 2,878 - —
Copper: Cement copper — . _ _____ ________ . 470 1,530 2,088 2,290
NONMETALS
Asbestos, fiber produced __ ______________ 34,397 25,568 18,952 17,288 7,429
Sement, hydraulic_ ________ thousand tons_ _ 1,233 1,035 ,068 943 853
lays, crude:
mtonite _ _ _ ____ ________________ 24,000 47,000 13,000 32,000 32,400
her:
For brick and tile manufacture
thousand tons_ _ 380 165 187 230 220
For cement manufacture _ ___ _ _ do____ 276 253 250 250 €250
Total _______________ do____ 656 418 437 480 €470
Gypsum:
Crude _ ___ _____________________ 43,550 40,000 30,000 32,000 22,100
Calcined _ _ _ _____________________ 17,850 23,000 25,000 10,000 11,900
Lime, hydrated_ __ ___________________ 18,500 12,920 11,900 8,500 7,380
Mineral pigments:
Umber__________ __ _____________ 217,000 20,000 20,000 16,000 13,100
Yellowocher __ _ __ __ ______________ 200 250 - - ——
Total _ ___ __ _ __ ______________ 217,200 20,250 20,000 16,000 13,100
Pyrites_ _ _________________________ 61,752 15,866 55,525 46,665 23,322
Salt,marine _______________________ 7,462 9,299 9,857 - 1,
Stone, sand and gravel:
Dimension stone: Marble _ _ _ __ _________ 66,200 56,000 75,000 90,000 87,500
Crushed and broken stone:
Havara (crushed limestone)
thousand tons_ _ 5,100 4,350 3,475 4,500 3,560
Limestone:
For cement production _ _ _ _ _ do____ 1,073 1,039 1,000 NA NA
Other - __ _________________ 13,984 11,320 10,000 NA NA
Marl, for cement production _ _ ____ __ _ 600,000 565,387 550,000 533,970 NA
Unspeciﬁed building stone _ __ _______ 105,000 760,000 980,000 500,000 450,000
Sand and aggregate _ _ ___ _ thousand tons_ _ 4,700 3,857 3,975 4,100 4,075
Sulfide concentrates containing precious metals_ _ 376 514 116 _— —
Sulfur, S content of marketable pyrites _ _ __ __ _ 24,885 9,478 €25,500 21,430 10,495
MINERAL FUELS AND RELATED MATERIALS
Petrol refinery products:
Liquefied petroleum gas ) .
thousand 42-gallon barrels_ _ 239 215 193 227 218
Gasoline_ _ _ __ ______________ 857 813 805 890 856
Kerosine and jet fuel _ __________ 434 434 377 468 463
Distillate fueloil - _ __ _________ 1,141 1,036 1,019 1,147 1,160
Residual fueloil - _ ____________ 1,415 988 1,068 1,101 1,148
Asphalt ___________________ 100 148 136 165 174
Unspecified ___ _ _____________ 3 4 —— __ ——
Refinery fuel and losses_ 188 220 229 207 201
Total _ _ _ __ _ __ __________ 4,377 3,858 3,827 4,205 4,220

®Estimated. PPreliminary. NA Not available.
1Table includes data available through May 21, 1985.

2In additi the dities listed, a variety of other crude construction materials are produced, but available
information is inadequate to make reliable estimates of output levels.
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Table 2.—Cyprus: Exports and reexports of selected mineral commodities?
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983 i
4 United Other (principal)
METALS
Al Metal iricluding alloys:
Serap_ _ _ _________________ 269 528 - Netherlands 179; Belgium-
Luxembourg 120; Sweden 69.
Semimanufactures_ _ _ _________ 93 80 _—  Saudi Arabia 34; Lebanon 31.
Ch i Ore and concentrate _____ 11,681 10,896 —— Greece 8,228; Austria 1,793.
tte and speiss including cement
et:,pe __________________ 1,979 1 —-  All to West Germany.
M luding alloys, scrap_ _ _ _ _ _ 396 449 _— . Belgium-Luxembourg 170;
gzrme 89; United Kingdom
Iron and steel:
Iron ore and concentrate, excluding
o pyrite _ ____________ 1,099 10,857 ——  Italy 6,329; West Germany 4,528.
Serap - ____________ 7,225 8,568 ——  Greece 4,776; Italy 3,787.
Semimanufactures:
Bars, rods, angles, shapes, sec-
tions_ __ ___________ 678 10 —_  Jordan 5; Libya 5.
ire . _____ 97 5 __ Mainly to United Arab
Emirates.
Tubes, pipes, fittings _ ____ 253 60 -- Libya58.
___________________ 76 18 —_— All to Saudi Arabia.
Metal including alloys, scrap_ - 59 31 _—  Alltoltaly.
Silver: Ore and concentrate?
value, thousands_ _ $711 ——
Zinc: Metal including alloys, scrap ___ _ 106 131 __ All to West Germany.
NONMETALS
Asbestos,crude _ _ _ _ ____________ 18,813 13,416 NA  United Kingdom 3,387; Greece
1,672; Belgium-Luxembourg
Cement_ ____________________ 510,597 395,499 NA  Lebanon 235,042; Syria 136,785.
Clays,crude — - _ _______________ 17,259 23 - United Kingdom 18.
Diamond: Gem, not set or strung
value, thousands_ _ $15 $39 ——  Israel $36.
Fertilizer materials: Manufactured,
unspecified and mixed _ _________ 90 8,660 __ Greece 3,209; Belgium-
Luxembourg 2,439; Italy 2,000.
Gypsumandplaster - _ ___________ 7,509 4,854 NA Mi;lggll 2,953; Saudi Arabia
Pigments, mineral
Natural,crude ______________ 5,578 -
Iron oxides and hydroxides, processed 2 .
Precious and semiprecious stones other
than diamond: Natural
value, thousands_ _ $27 __
Pyrite, unroasted_ _ _ _ ___________ 1,082 10,857 _ Italy 6,329; West Germany 4,528.
Stone, sand and gravel:
Dimension stone, crude and partly .
worked _ __ __ ____________ 32 134 ——  United Kingdom 80; Saudi
Arabia 45.
Gravel and crushedrock ________ 405 359 ~—  Saudi Aralna 341; Israel 18.
Sand other than metal-bearing ____ . 10 __  AlltoLil
Sulfur: Sulfuricacid . _ _ __________ - 11,300 _-  ltaly 6, 050 Greece 5,250.
MINERAL FUELS AND RELATED
MATERIALS
P LLI‘ eﬁesefin ! dut
que petro! eum gas
42-gallon barrels_ _ 23 81 NA NA.
Gasoline, motor_ _ _ __ _________ 217,455 28,195 NA NA.
Mineral jelly and wax _ _ __ _ do____ 150 ——
Kerosine and jet fuel _ __ __ do____ 544,314 563,861 NA NA.
Distillate fueloil - _______ do____ 11,972 143, 135 NA NA.
Lubricants_ _ __________ do____ 2,674 3, 5 NA NA.
Residual fueloil ________ do____ 65,681 145,508 NA NA
Bituminous mixtures _ ____ do____ 182 -
NA Not available.
1Table prepared by Virginia A. Woodson.

3May include platinum-group metals.
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Table 3.—Cyprus: Imports of selected mineral commodities*
(Metric tons unless otherwise specified)

Sources, 1983
Commaodit; 1982 1983 i - S
Y United Other (principal)
METALS
Alumi Metal including alloys, semi-
_______________ 3,908 4,179 2 Greece 2,157; France 499; Italy 366.
Copper Metal including alloys: )
Unwrought _ _______________ 17 23 . De;lma‘!s'k 11; Spain 6; United King-
’ om 6.
Semimanufactures_ _ _ __ _ ______ 908 773 37  West Germany 238; Greece 143;
United Kingdom 96.
Gold: Metal including alloys, unwrought
and partly wrought _ __troy ounces_ _ 22,611 27,112 NA United Klingdom 25,569; West Ger-
many 1,
Iron and steel: Metal:
Tap o ___ 40 27 ——~ United dom
Pig iron, cast iron, related materials _ 683 1,404 —— Bulgana U S.S.R.100.
Ferroalloys, ferromanganese_ ___ __ 40 - 20 ZZ  All from France.
Steel, primaryforms_ _ _ _ _______ - 8 ——  Italy 6; Denmark 2.
Semimanufactures:
Bars, rods, angles, shapes, sections 83,309 74,949 —-  USSR. 11,071; United Kingdom
10,352; Spam ,244.
Universals, plates, sheets _ __ _ _ 17,840 19,389 —_ West Germany 4, 557 Greece 3,751;
Belgium-] Luxembourg 2,608.
Hoopandstrip_ ___________ 5,409 7,329 - Greece 5,908; Austria 1, 004.
Rails and accessories . _ ______ 110 2 —_  West Germany 1; Spain 1.
Wire. _______ . _________ 3,650 2,949 __  Hungary 994; United K.mgdom 718
i Belglum-Luxembou
Tubes, pipes, fittings __ ___ ___ 16,845 13,849 @ Greeceng d5 ,820; Franee 3, 149 Umt.ed
om 1
Lead: Castings and forgings, rough _ _ _ 56 34 - 27; UmﬁedK dom 6.
___________________ 46 120 __  All from United Kingdom.
Metal including alloys:
Tap — e __ 6 —_  All from Denmar!
Unwrought_ . __________ 153 . 198 - Umsbed Kingdom 111 Netherlands
Semimanufactures _ _ _ ______ 1,063 617 256  United Kingdom 233; Cuba 50.
Manganese: Oxides _____________. 28 14 . All from United Kingdom.
Nickel: Metal including alloys, all forms_ 16 11 ——  West Germany 6; Japan 1; Spain 1.

Platinum-group metals: Metals including
alloys, unwrought and partly wrought,

unspecified _ _ _____ troy ounces._ _ 3,342 @)
Silver:
Oreand concentrate
value, thousands_ _ $9 __
Metal including alloys, unwrought
and partly wrought _troy ounces_ _ 197,267 *
Tin: Metal including alloys:
Unwrought _ _ _ value, thousands_ $8 $1 - All from United Kingdom.
Semimanufactures_ _ _ _ __ ______ 5 5 ——  United Kingdom 3; Denmark 2.
%‘?tanium: Oxides_ _ _ ____________ 493 444 ——  United 319; Finland
inc:
Oxides _ _ _________________ 31 19 - West Germany 18.
Metal including alloys:
Unwrought_ __ _ __________ 280 4 —_  All from United Kingdom.
Semimanufactures
Oth value, thousands_ _ $5 $266 _ Zaire $154; West Germany $35.
er:
Ores and concentrates_ _ _ _ _ ___ _ _ 55 110 _ Australia 91; Austria 18.
Oxides and hydroxides _________ 54 1 _—  Allfrom Norway.
Base metals including alloys, all forms
value, thousands_ _ $3 $17 $12  United Kingdom $3.
NONMETALS
Abrasives, n.e.s.: Grinding and polishing
wheels and stones
value, thousands__ $272 $199 $1 Italy $54; West Germany $41.
Asbestos,crude _ _ ___ ___________ 367 369 - Botswana 210; Zunbabwe 159.
Barite and witherite_ _ __ _________ 22 6 - West German 5.
Cement_ _ _ . _________________ 12,681 13,207 - Grﬁege 6,836; Uemted Kingdom 2,596;
Chalk___ ___________________ 769 1,562 NA  Greecel, 180 United Kingdom 368.
Clays,crude - — _ _______________ 1,193 1,197 NA  Greece 1, 010 United Kingdom 51.
Diamond: Gem, not set or strung
value, thousands_ _ $850 1,007 NA United Kingdom $437; Belgium-
Luxembourg $286.
Diatomite and other infusorial earth _ _ _ 196 120 94  West Germany 20.
Feldspar, fluorspar, related materials _ _ 41 20 - All from West Germany.

See footnotes at end of table.
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Table 3.—Cyprus: Imports of selected mineral commodities! —Continued
(Metric tons unless otherwise specified)

Sources, 1983
Commodi 1982 1983 i
mmedly United Other (principal)
NONMETALS —Continued
Femhzer matenals Manufactured:
_________________ 38 5,110 _—  USS.R. 3,000; Libya 1,903.
Nitrogenous ________________ 13,760 19,411 4  Romania 5,692; Italy 4,425; Yugo-
slavia 2,109.

Phosphatic ________________ 1,766 1,470 ——  Tunisia 870; Israel 600.

Potassic . _________________ 2,195 272 — Israel 255; United Kingdom 14.

Unspecified and mixed . _______ 25,912 799 17 Romania 362; Netherlands 158.
Gypsumand plaster _ _ ___________ 29 40 - U%ﬂed Kingdom 24; West Germany

___________________ 129 126 _—  Netherlands 125.
cha Crude including splittings and
____________________ 34 29 —— United Kingdom 15; Greece 12.
Nltrates, crude — . _________ 50 -
Phosphates,crude _ _____________ 20,071 4,223 NA Algeria 4,200.
ts, mineral: Iron oxides and hy-
roxides, processed _ _ _ _ ________ 42 21 - Uléited Kingdom 11; West Germany
Precious and ip stones other ’
than diamond:
Natural _____ value, thousands_ _ $369 $474 NA ‘West Germany $239; Thailand $74;
United Kingdom $69.

Synthetic __ __________ do____ $417 $131 NA Sv;iﬁerhnd $48; Japan $31; France
Saltandbrine_ _ _______________ 693 72 - Uxélgga Kingdom 511; Netherland
Sodium compounds, n.e.s.: ’

Carbonate, manufactured . _ _ __ ___ 586 NA NA NA.

Sulfate, manufactured _________ 1,612 541 _— Ux;isted Kingdom 320; West Germany
Stone, sand and gravel: ’

Dimension stone:

Crude and partly worked _ ___ _ 38,533 3,338 NA Italy 2,313; Greece 1,004.
Dol Workecniln_ei_]_ v;xlue, th_ogradusandl_ - 35'?3 Sﬁﬁ - Ltﬁlﬁ‘inGreece $200.
omite, refractory e __ - m Norwa
Gravel and crun\vled ________ 1,065 661 ——  Italy 564; Greeet’ev 82.
uartzite_ _ _________ 42 37 2 All from West Germany.
Sul?umd other metal-bearing _ _ _ _ 581 364 - West Germany 1083; Netherlands 102.

r:
Elemental, crude including native

and byproduct _ _ 1,905 3,090 —~  Lebanon 2,489; Poland 600.

Sulfuric acid_ _ __ _ 1,463 274 —-  Greece 260 Belglum Luxembourg 12.

Talc, sfeaute soapstone, pyrophylhte 270 412 —~  Greece 250 Norway 72; Italy 37.
____________________ 2,241 2,233 --  Greece 2,200.
Slaganddroas,notmetal-beanng___ 12 -
MINERAL FUELS AND RELATED
MATERIALS
Asphnlt and bitumen, natural ___ _ __ _ 31 188 - Greece 127; United Kingdom 61.
lack 21 6 . West Germnny
Anthracite and bituminous_ _ _ _ _ _ _ 4,117 180 - France 100; Belgium-Luxembourg 55.
Briquets of ite and b
coal ___________________ 40 -
Lignite mcludmg briquets _ 254 —-  Allfrom Greece.
Coke and semicoke . _ _ __ ____ 270 50 _ Belgiuméls.uxembourg 25; West Ger-
man .
;:::oilncludmg' briquets and litter __ __ _ 1 1,451 -  West dyennany 1,111; Ireland 172.
leum:
Crude_ thousand 42gallon barrels_ _ 3,749 2,939 -~ Iran 2,084; Libya 550.
Reﬁxi‘e ry products: . v
iquefied petroleum gas
do____ 200 238 - ltaly94 Greece 87.
Gasoline, motor _ _ _ _ __ do____ 80 54 - from Italy.
Mineral jelly and wax _ _do_ . __ 3 3 — éermnnyl 1.
Kerosine and jet fuel __ _do____ 460 525 NA G 201; Francel ; Italy 86.
te fueloil ____ _ do____ 163 223 NA  Italy 72; Greece 64.
Lubricants - _ _______ —— 549 51 1 um-Luxembo 16; United
lom 16; ltal
Residual fueloil . _____ do____ 2,574 2,035 —_  Romania 896; Syria 599; France 197.
Petroleum coke _ _____ do.___ - 21 18 Belgmm-Luxembourx
NA Not available.
1Table prepared by Virginia A. Wood:
2Value only reported at $1,000.

3Value only reported at $222,000; $95,000 was imported from West Germany and $94,000 from the United Kingdom.
‘Value only reported at $1.434,000 $1,227,000 was imported from the United Kingdom, $144,000 from West Germany,

an $52,000 from the United Stat
SExcludes unreported

ti valuod at $155,616.
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METALS

Hellenic Mining Co. Ltd. (Helco) produced
no chromite for the second consecutive
year. Chromite exploration in the area of
Akapnou Forest continued during the year
with field mapping and drilling. Additional
analytical laboratory work was conducted
by BRGM in Orleans, France.

NONMETALS

.Asbestos.—Production of asbestos in Cy-
prus comes from one mine in a serpentinite
deposit within the Troodos Massif. The
mine, at Amaindos, was owned and oper-
ated by Cyprus Asbestos Mines Ltd. Despite
the absence of domestic competition, the
outlook for the mine could be better. Pro-
duction of fiber had fallen from 36,700 tons
in 1977 to 7,400 tons in 1984. The company
produced only two grades of asbestos prior
to the summer of 1984, but owing to declin-
ing quality, the company introduced two
new grades. The new grades had a better
prospect of sales in Middle East markets.
The commercial sales of the two new grades
was scheduled to commence in 1985. The
majority of the production was to be export-
ed, with approximately 1,000 tons per year
being supplied to the domestic market for
the manufacture of asbestos cement pipe.

Cement.—Two cement plants, operated
by Vassiliko Cement Works Ltd. and Cy-
prus Cement Co. Ltd., produced 853,000 tons
of cement in 1984. Vassiliko commenced
operation in 1967 and had a capacity of 1.2
million tons per year in 1984. The plant
produced three types of cement; portland,
pozzolanic, and sulfate resisting grade.
Vassiliko was using oil at its cement plant
but was scheduled to begin using coal by
early 1985. Cement sales were concentrated
in the Middle East and North Africa.

Clays.—Bentonite.—Production of ben-
tonite in 1984 was 32,400 tons, slightly
higher than for 1983. Production of benton-
ite in Cyprus accounts for less than 0.5% of

the total world production. Peletico Plasters
Ltd. produced approximately 80% of Cy-
prus’ bentonite. Its deposits are in the
Pentakomo area, approximately 15 miles
northeast of Limassol. In 1982-83, Peletico’
completed a new 60,000-ton-per-year ben-
tonite plant in close proximity to the mines
at Pentakomo, and planned to double the
capacity of that plant in 1985. Other compa-
nies involved in bentonite production are
Bentex Minerals Co. Ltd. and Egeko Ltd.
Drapia Mining also had a license to extract
bentonite from a deposit near Kalavasos,
close to the port of Zyyi. The company
planned to construct a new plant in 1985 at
the site. .

Fertilizer Materials.—Hellenic Chemical
Industries Ltd., which commissioned its
new phosphoric acid and complex fertilizer
plant in March 1983 at Vassiliko, suspended
operations in early 1984 owing to the low
market price of fertilizer.

Gypsum.—The production of gypsum
dropped 31% to 22,100 tons. Exports of raw
and calcined gypsum remained small. Most
of the gypsum produced was destined for
usage by the producers themselves for the
manufacture of downstream - products.
Peletico identified vast reserves of high-
purity gypsum in the area of Aradippou, a
village about 5 miles northwest of Larnaca.

MINERAL FUELS

Cyprus Petroleum Refinery Ltd. produced
small quantities of gasoline, jet fuel and
kerosine, fuel oil, liquefied petroleum, and
asphalt at its only refinery at Larnaca. The
crude oil was imported from Iraq, Libya,
and Saudi Arabia. The refinery had a daily
throughput capacity of 16,000 barrels of
crude oil.

Physical scientist, Division of International Minerals.
ere n , values have been converted from
Cypriot pounds (£C) to U.S. dollars at the rate of
£C1=US$1.7039.



The Mineral Industry of
Czechoslovakia

By Tatiana Karpinsky?

In 1984, Czechoslovakia continued to be
an important producer of coal, graphite,
kaolin, lignite, magnesite, and steel. Re-
sources of petroleum and gas were limited.
Uranium mines at Hamar Na Jezere in
north Bohemia were considered relatively
large and were expected to last for several
decades of exploitation. Czechoslovakia was
not self-sufficient in raw materials and
fuels. Coal met over 60% of Czechoslovak-
ia’s energy needs. Because of delays in the
construction of nuclear power stations, coal
supplies were used to guarantee increases
in the country’s electric energy generation.
The country received more than one-third
of its overall fuel and energy requirements
from outside.

In 1983, mining and quarrying contribut-
ed 3.9% of the total industrial production in
Czechoslovakia,? of which the share of coal
was 2.9%; crude oil, 0.1%; metallic ores,
0.5%; and other mining, 0.4%. Production
of petroleum products contributed 3.5% to
the total industrial output, the iron and
steel industry contributed 8.8%, the nonfer-
rous processing industry contributed 2.2%,
and the nonmetallic mineral processing in-
dustry contributed 2.6%. Out of an industri-
al force of 2.9 million, 187,000 persons were
employed directly in coal and petroleum
production and processing; 62,000 were em-
ployed in power and heat generation;
169,000 were in ferrous metallurgy, includ-
ing ore mining; and 41,000 were in nonfer-
rous metallurgy, also including ore mining.

Under a contract signed by Czechoslovak-

ia with the U.S.S.R. in July 1982, Czecho-
slovakia’s enterprises participated in the
construction of the fourth pipeline to trans-
mit additional quantities of Soviet natural
gas through Czechoslovak territory to the
countries of Western Europe. Construction
started early in 1983 and continued in 1984.
As payment for these services, Czechoslo-
vakia will annually receive extra amounts
of Soviet natural gas.

Geologists proved the existence of a new
deposit of polymetallic ores in the Jeseniky
Mountains, discovered a deposit of tin and
tungsten ores in the Krusne Hory Moun-
tains, and found copper near Novoveska
Huta in the eastern Slovakia region. In
addition, a deposit of polymetallic ores was
found near Krizanovice in the Zelezne Hory
Mountains and in Zlata Bana in the Presov
District.

The Plenum of the Communist Party of
Czechoslovakia Central Committee on De-
cember 4 and 5, 1984, outlined the report on
the State Plan for Economic and Social
Development for 1985. According to the
plan outlined, brown coal and lignite output
was to reach 100 million tons, and bitumi-
nous coal was to reach 28 million tons;
electric energy production was planned to
reach 80 to 83 billion kilowatt hours, includ-
ing 15 billion kilowatt hours generated at
nuclear powerplants. Steel production was
to reach 16 million tons. During the 1980-85
period, a special effort was placed on the
production of equipment for nuclear power-
plants.
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The annual extraction plan was fulfilled
in all branches of the mining industry.?
Steel production decreased 1.3%, and non-
ferrous metal production, 0.6%. The plan
was fulfilled in all coal and lignite basins,
and coal production slightly increased. The
electric energy sector produced 78 billion

kilowatt hours, an increase of about 3%.
Czechoslovakia was expanding its cement,
kaolin, and magnesite production capaci-
ties. The output of pig iron increased, as
provided by the plan. In steel production,
the production of rolled steel and sheets
increased.

Table 1.—Czechoslovakia: Production of mineral commodities!
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983° 1984¢
METALS
Aluminum:
Alumina® __ _____________________ 100,000 100,000 100,000 100,000 100,000
Aluminum ingot, primaryonly _ __ _ ______ 38,304 32,684 33,830 36,156 34,000
éntimony, mine output, metal content® _ _ ___ _ _ 2530 500 500 500 500
opper: .

Mine output, metalcontent ___ _________ 6,639 5,218 5,200 5,200 5,200

Metal:

Smelter, primaryonly® ____________ 7,600 7,400 7,400 7,400 7,400
Refined including secondary _ __ _ _ __ _ _ 25,559 25,513 25,636 25,746 25,500
Iron and steel:

Iron ore: -
Grossweight _____ __ thousand tons_ _ 1,969 1,935 1,861 1,903 1,900
Metalcontent - _ ___________ do____ 512 502 483 490 490

Metal:

Pigiron ________________ do____ 9,819 9,393 9,525 9,466 29,561

Ferroalloys: Electric furnace . _ _ _do_ _ _ _ 173 173 164 162 164

Steel,crude ___ ___________ do____ 15,225 15,270 14,992 15,024 214,831

Lead Semimanufactures _ _ _ _ _ _ _ _ _ _ do____ 12,302 12,323 12,185 12,258 2,500
ad:

Mine output, metal content _ _ ___ _ ____ __ 3,349 3,400 3,132 3,162 3,160

Metal including secondary _ _ _ _ _ __ ______ 20,014 20,663 21,071 21,030 221,009

Manganese ore, gross weight®®__ __________ 900 900 900 900 900

Mercury _ _ __ __________ 76-pound flasks_ _ 4,612 4,438 4,380 4,171 4,300

Nickel metal, primary®_________________ 2,241 €2,200 2,200 2,200 - 2,200

gi.lvere ___________ thousand troy ounces_ _ 1,300 1,300 1,300 1,300 1,300
in:

Mine output, metal content 322 433 T €400 €440 400

Metal including secondary _ _ _ __ _ _ ______ 215 289 295 307 300

’%‘.ungsten: Mine output, metal content® ____ _ __ 80 50 50 50 50
inc:

Mine output, metal content _ ___ ________ 7,239 6,790 6,929 7,064 7,000

Metal including secondary _ _ ___________ 9,600 9,004 9,184 €9,100 9,100

NONMETALS

Barite®_____ ______________________ 261,052 61,000 61,000 60,000 60,000
Cement, hydraulic_ _ _ ______ 10,546 10,646 10,325 10,498 210,530
ClaysKaolin __ ________________ 513 508 527 662 600
Fluorspar® ___________________ 96 96 96 96 96
Graphite® - ___________________ 50 50 50 50 50
Gypsum and anhydrite,crude _ _ _ _ __ _ _ 157 767 794 848 800
Lime, hydrated, and quicklime _ 3,018 3,234 3,088 3,100 23,117
Magnesite,crude- - - _____________ 666 664 672 662 660
Nitrogen: N content of ammonia® 2844 850 850 850 850
Perlite . __________ ________________ 40,302 42,336 €42,000 44,019 44,000
Pyrite, gross weight® _____ __ thousand tons_ _ 140 140 140 140 140
Salt____ _ _ _ _ ________________ do____ 271 311 327 240 240
Sodium compounds, n.e.s.:

Causticsoda ________________ do____ 325 331 325 332 300
s Carbonate, manufactured _ ___ __ __ do____ 123 118 106 95 100

tone:

Limestone and other calcareous stone _do_ _ _ _ 23,884 24,155 23,818 23,519 23,500

Quarry stone, not further described

thousand cubic meters_ _ 36,499 36,220 32,988 32,844 32,500
Sulfur:®

Native . _____________ thousand tons_ _ 5 5 5 5 5

Frompyrites __ ______________ do____ 60 60 60 60 60

Byproduct, all sources_ _ _ _ _ _ _____ do____ 10 10 10 10 10
Total ____ ___ ___________ do____ 15 75 75 75 15

Sulfuricacid - _ ______________ do____ 1,284 1,317 1,252 1,244 1,245

See footnotes at end of table.
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Table 1.—Czechoslovakia: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)
Commodity 1980 1981 1982 1983P 1984¢
MINERAL FUELS AND RELATED MATERIALS
Coal: .
‘Bituminous _ _ _ _ ____ ___ thousand tons_ _ 21,710 217,007 27,059 26,427 226,421
Brown and lignite _ _ _ - _ __ ______ do____ 95,726 96,365 98,944 102,416 2102,857
oke: :
Metallurgical - _ _ _____________ do____ 8,611 8,575 8,670 8,529 28 502
Unspecified - _ _ _ _____________ do____ 1,712 1,748 1,896 1,811 1,800
Fuel briquets from brown coal_ _ _ _ _ _ _ _ do____ 1,159 1,069 1,111 1,104 1,100
as:
Manufactured, all types - million cubic feet_ _ 274,360 268,639 215,737 268,532 270,000
Natural, marketed®* ____ _______ do____ 000 26,000 26,000 26,000 26,000
Petroleum:
Crude:
Asreported _ _______ thousand tons_ _ 93 89 89 93 90
Converted _ thousand 42-gallon barrels_ _ 629 603 603 629 602
Refinery products _ _ _ _ _ ________ do____ 122,842 120,311 117,530 NA NA
€Estimated.  PPreliminary. 'Revised. NA Not available.

1Table includes data available through June 19, 1985. In addition to the commodities listed, arsenic, feldspar, gold,
uranium, and a variety of other petroleum products are produced, but information is inadequate to make reliable

estimates of output levels.
2Reported figure.

3This material, although reported as manganese ore, is believed to be manganiferous iron ore with a manganese
content of about 17% and as such is not equivalent to material ordinarily reported as manganese ore, which generally

contains 25% or more manganese.

4Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported

marketed output by a relatively inconsequential amount.

TRADE

The planned tasks in foreign trade were
reportedly fulfilled. Trade between the Sovi-
et Union and Czechoslovakia totaled almost
13 billion rubles* and increased 13% from
that of 1983. Trade with the Soviet Union
accounted for 45% of Czechoslovak foreign
trade. The U.S.S.R. supplied Czechoslo-
vakia with fuel and raw materials to satisfy
its demands: 100% of its natural gas re-
quirements, 97% of crude oil, 81% of iron
ore, 100% of pig iron and nitrogen fertiliz-
ers, and the greater part of nonferrous
metals, ferroalloys, manganese, and chrome

ores.

Exports of fuels, mineral raw materials,
and metals contributed about 14% to the
total export value and 42% of total imports.
The Ferromet enterprise contracted with
Italy’s Sider-Export and the West German
firm Hoesch-Export to supply 98,500 tons of
large-diameter steel pipes to Czechoslovakia
in 1985 at a cost of over Kcsl billion.* The
pipes will be used in construction of an 850-
kilometer extension to the Czechoslovak gas
transit system that carries Soviet gas to
East and West European customers.

Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities!
(Metric tons unless otherwise specified)

Destinations, 1983

Commodit, 1982 1983° i
v g{‘al:':sd Other (principal)
METALS
Aluminum:
Oxides and hydroxides __ _______ - 26 - Italy 24.
Ash and residue containing aluminum 1,386 2,813 - All to West Germany.
Metal including alloys:
Serap _ _ - _______ 7,312 189 - Do.
Unwrought_ _ _ ___________ 15,182 21,588 - Japan 17,632.
Semimanufactures _ _ _ ______ 2,098 2,7 - Poland 1,837; Hungary 577.
Chromium: Ore and rate __ ___ - 8,960 - All to Poland.
Copper:
Ore and concentrate _ _ _ __ ______ 517 NA
Sulfate _ _ _ _ __ _ _ ___________ 2,137 2,648 - West Germany 1,775; Italy 560.
Metal including alloys:
Serap - _ _ __ ____________ 474 930 - West Germany 781; Austria 84.
Semimanufactures _ _ _ _ _____ 20 29 . Yugoslavia 21.

See footnotes at end of table.
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Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities!
—Continued

(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983° i
v g{:g Other (principal)
METALS —Continued
Gold: Waste and sweepings
value, thousands_ _ $85 NA
Iron and steel: Metal: .
Serap - - — -~ 96,903 124,437 -~ Italy 71,367; Austria 32,015.
Pig iron, cast iron, related materials _ 3,720 2,154 . Sweden 847; West Germany 830.
Ferroalloys:
Ferrochromium _ _ _ ________ 305 3,510 - All to Austria.
Ferromanganese _ _________ 5 NA
Ferromolybdenum _ ________ _ 46 = All to Sweden.
Ferrosilicomanganese _ _ __ _ __ 10,718 13,053 - West Germany 10,908; Italy 2,145.
Ferrosilicon ___ __________ 4,935 347 - West Germany 189; Austria 158.
Siliconmetal _ __ __________ 90 1 1
Unspecified __ ___________ 6,395 5,627 - Aus;giza 3,501; Belgium-Luxembourg
Steel, primary forms?
. thousand tons_ _ 294 270 _- Yugoslavia 227; Italy 15.
Semimanufactures:
Bars, rods, angles, shapes, sections .
do____ 1,195 1,319 17 West Germany 172; unspecified 978.
Universals, plates, sheets
do____ 959 974 (3)  Yugoslavia 105; West Germany 95;
: U.S.SR. 65.
Hoop and strip_. _ _ _ _ _ _ do____ 148 156 . West Germany 16; unspecified 123.
Rails and accessories . _ _do_ __ _ 31 30 - NA.
Wire__ ___________ do____ 120 138 . West Germany 25; unspecified 78.
Tubes, pipes, fittings? _ _do_ _ _ _ 532 718 ) U.S.S.R. 419; East Germany 1217.
Castings and forgings, rough
do____ 43 25 - NA
Unspecified _ . ______ do____ 157 __
Lead:
Ore and concentrate _ _ _ _ _ _ _ _ ___ 5,664 5,692 __ All to West Germany.
Oxides _ __ __ ______________ 200 NA
Metal including allo; %'s scrap-. _ _ _ __ 394 198 __ All to Austria.
Mercury _ _ . __ ___ 6-pound flasks_ _ 87 NA
Nickel:
Oxides and hydroxides _ __ ______ . 35 _ All to West Germany.
Metal including alloys:
Serap - - o ____ 13 NA
Unwrought_ _ _ _ __________ . 4600 -~ NA.
Semimanufactures _ . _ ______ 6 NA

Platinum-group metals: Metals including
alloys, unwrought and partly wrought

si value, thousands_ _ $212 $123 - All to West Germany.
ilver:
Waste and sweepings®_ _ _ _ _ do____ $451 .$413 - West Germany $291; Canada $122.
Metal including alloys, unwrought
m and partly wrought _ _ _ _ _ do____ $1,598 $41 - All to West Germany.
in:
Ore and concentrate _ _ _ _ _ ______ 151 NA
Metal including alloys:
rap - - _____ 2 NA
Semimanufactures _ _ _ _ _____ __ 2 __ All to Yugoslavia.
%"itamum Oxides_ — __ _ __________ 2,119 2,239 - West Germany 1,036; Italy 1,001.
inc:
Ore and concentrate _ _ __ _______ 12,594 14,621 ~-  Yugoslavia 12,747.
Oxides _ _ _________________ 1,226 1,441 -~ Yugoslavia 1,280; West Germany 111.
Ash and residue containing zinc_ _ _ _ 3,878 4,723 __ All to West Germany
Metal including alloys:
Unwrought_ _ _ _ __________ 2,299 NA
Semimanufactures _ _ _ ______ 1 550 . All to Yugoslavia.
Other:
Ores and concentrates_ _ _ _ ___ ___ __ 917 - Austria 517; Yugoslavia 400.
Oxides and hydroxides __ _______ 2,600 20 __ All to Italy.
Ashesand residues_ _ _ _ _ __ _____ 2,652 1,514 __ Austria 1,510.
Base metals including alloys, all forms 4 11 . West Germany 10.
NONMETALS
. &
Abrasives, n.e.s:
Natural: Corundum, emery, pumice,
etc __ _ _________________ - 20 - All to Sweden.
Artificial:
Corundum ____________ . 4,829 3,794 - Italy 2,931; West Germany 642.
Silicon carbide_ _ _ _ _ _ _ __ ___ 1,119 791 . West Germany 744.

See footnotes at end of table.



THE MINERAL INDUSTRY OF CZECHOSLOVAKIA

241

Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities!
—Continued

(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983P i
Y g{:::g Other (principal)
NONMETALS —Continued
Abrasives, n.e.s. —Continued
Dust and powder of precious and semi-
precious stones including diamond
value, thousands_ _ - $2 _—-  AlltoSweden.
Grinding and polishing wheels and
stones _ _ _ _ ______________ 535 368 NA Yugoslay]ia 92; Italy 89; West Ger-
many 74
Barite and witherite_ ____ ________ 2,620 1,994 - All to Austrla
Boron materials: Crude natural borates _ 22 NA
Cement? __ _______ thousand tons_ _ 350 270 - Hungary 114; West Germany 93.
Clays, crude:
Chamotteearth_ _____________ 118,494 115,040 - ngxélgoagrsy 66,641; West Germany
Fire clay __________________ 29,078 21,498 . All to West Germany.
Kaolin®_ _ _ ________________ 369,000 390,000 - Wgst Germany 138,000; Poland
4,000.
Unspecified - _ ______________ 179,779 127,575 _— Wgsét 2(ggrmany 53,233; Hungary
Diamond: Gem, not set or strung o
value, thousands_ _ $6 $5 - All to Belgium-Luxembourg.
Diatomite and other infusorial earth _ _ _ 2,058 2,396 __ Austria 2,372.
Feldspar, fluorspar, related materials _ _ 676 2,656 __ Greece 2,416.
Fertilizer materials: Manufactured:
Ammonia _ ____ __ __________ 7,548 22,405 — Austria 20,699.
Nitrogenous, N2 content® _ 196,000 251,000 __ NA.
Potassic _ _ _ _ ________ 2,904 208 __ All to Yugoslavia.
Unspecified and mixed _ _ _ 23,420 529 _ Yugoslavia 435.
Graphite, natural _ __ ___________ 1,968 3,445 __ Yugoslavia 2,000; Poland 1,405.
Lime ______________________ 5,401 24,626 - Hungary 16,969; West Germany
Magnesium compounds: o
M ite? _ ___ _ th d tons__ 303 291 - Hungary 73; Poland 64; West Ger-
many 48
Other_ _ _ _ _ _ __ ____________ 560 NA
Mica: Worked including agglomerated
splittings _ __ _______________ 59 65 __ Yugoslavia 44.
Nitrates,crude _ _ _ _ _ _ _ __ ___ ____ 252 NA
Pigments, mineral: Iron oxides and
hydroxides, processed_ _ _ _ ___ ____ 443 1,245 __ Italy 845; Yugoslavia 360.
Precious and semiprecious stones other
than diamond:
Natural _____ value, thousands_ _ $21 $4 _— West Germany $3.
Synthetic __ __________ do____ _ $117 $2 Yugoslavia $78; Canada $37.
Pyrite, unroasted_ _ _ _ _ _ _________ 4 NA
Sa]t and bnne ________________ 93 1,802 - All to Hungary.
manufactured T . 14,269 610,300 _ West %ermany 8,526; Yugoslavia
,718.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked _____ 5,230 43,772 _ Hux%%ry 41,630; West Germany
Worked _ _ __ ____________ 10,354 13,546 18 West Germany 13,519.
Gravel and crushed rock 13,498 10,581 — West Germany 9,216.
Limestone other than dimension _ _ _ 16,717 23,031 . All to West Germany.
s l?and other than metal-bearing __ __ 265, 1958 269,000 - Austria 167,008; Hungary 101,967.
ulfur:
Elemental:
Crude including native and by-
luet_ _ _ _ o ___ 40 16,268 __ Austria 15,896.
Colloxda] precipitated, sublimed _ 21 20 __ All to Italy.
Sulfuricacid_ _ ______________ 4,519 610,500 __ Yugoslavia 8,287.
Talc, steatite, soapstone, pyrophyllite _ _ 6,815 E __ Poland 7,659.
g:]:mlcullte perlite, chlorite_ _ _ _ _ __ _ - 1,359 - All to Austria.
er:
Crude_ _ _ _________________ 97,142 32,813 - H%nggary 23,087; West Germany
,815.
Slag and dross, not metal-bearing _ _ _ 20,671 13,555 _- All to West Germany.
MINERAL FUELS AND RELATED
MATERIALS
Carbon: Carbonblack _ _ __________ 36 38 - Do.
Coal:
Anthracite and bituminous?
thousand tons_ _ 2,882 2,928 - Austria 849; East Germany 594; Hun-

See footnotes at end of table.

gary 481.
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Table 2.—Czechoslovakia: Apparent exports of selected mineral commodities*
—Continued

(Metric tons unless otherwise specified)

Destinations, 1983

Commodit; 1982 1983P ;
Y g:,;::g Other (principal)
MINERAL FUELS AND RELATED
MATERIALS —Continued
Coal —Continued
Briquets of anthracite and bituminous
coal L _ _______ thousand tons_ _ ) ) - All to Greece.
Lignite includinzg briquets?_ _do_ _ _ _ 2,710 2,679 __  West Germany 2,642.
Coke and semicoke®* _ _ _ __ _ _ _ do_ _ __ 1,371 1,247 __ East Germany 527; Austria 313;
Romania 188.
Gas, natural: Gaseous
million cubic feet_ _ 9,817 9,994 -~ NA
Peat including briquets and litter _ _ _ _ _ 19 NA
Petroleum:
Crude® thousand 42-gallon barrels_ _ 3,535 3,146 - NA.
Refinery products:
Liquefied petroleum gas
do____ 886 806 - West Germany 496; Italy 230.
Gasoline __________ do____ 61,105 61,369 __  West Germany 790; Austria 341.
Mineral jelly and wax _ _do____ 3) 1 - All to Italy and Yugoslavia.
Kerosine and jet fuel _ _ _do_ __ _ 389 658 - West Germany 285; Austria 229.
Distillate fuel oil _ _ ___ do____ 63,484 €5,491 - West Germany 1,441; Austria 654.
Lubricants _ _ _ ______ do____ 677 578 —_  Austria 338; West Germany 113.
Residual fueloil - _ _ _ __ do____ 2,096 2,954 - West Germany 1,529; Austria 1,425.
Bitumen and other residues
do____ 15 15 —~  Allto Austria.
Bituminous mixtures_ _ _do____ P @ - All to West Germany.
Unspecified _ ____________ 5,479 NA

PPreliminary. NA Not available.

1Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Czechoslovakia, this table should
not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified, these data have been
compiled from various sources, which include United Nations information and data published by trading partner
countries.

20fficial trade statistics of Czechoslovakia.

3Less than 1/2 unit.

4World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom.

5May include other precious metals.

8Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R.

Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities*
(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983° i
Y g{g&g Other (principal)
METALS
Aluminum:
Ore and concentrate®
thousand tons_ _ 474 469 __ Hungary 270; Yugoslavia 195.
Oxides and hydroxides _________ 16,362 19,818 - Hungary 15,629; Yugoslavia 4,162.
Metal including alloys:
Serap - ______________ 1,821 876 _ . Austria 619; West Germany 233.
Unwrought? _ _ thousand tons_ _ 66 88 —— U.S.S.R. 73; Yugoslavia 13.
Semimanufactures _ _ _ _ _____ 16,543 16,222 __ Yugoslavia 15,356; Hungary 529.
Beryllium: Metal including alloys, all
forms ____________ kilograms_ _ 4 25 25
Bismuth: Metal including alloys, all
forms _______________ do____ __ 1,482 . All from Japan.
Cadmium: Metal including alloys, all
forms® _ _ _ _ _ o ______ 220 201 - Firzlland 46; Bulgaria 33; Yugoslavia
5.
Chromium:
Ore and concentrate®
thousand tons_ _ 204 185 — U.S.S.R. 116; Albania 25.
Oxides and hydroxides _ ________ 86 576 - U.S.S.R. 501; Poland 75.
Metal including alloys, all forms _ _ _ 20 NA
Cobalt:
Oxides and hydroxides _ ___ _____ 5 NA
Metal including alloys, all forms _ _ _ 39 19 - All from Finland.

See footnotes at end of table.



THE MINERAL INDUSTRY OF CZECHOSLOVAKIA

243

Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities?
—Continued

(Metric tons unless otherwise specified)

Sources, 1983
Commodit; 1982 1983° i
Y leai‘tt;d Other (principal)
METALS —Continued
Columbium and tantalum: Metal
including alloys, all forms, columbium
(niobium) __________ kilograms_ _ 397 738 - All from West Germany.
Copper:
Ore and concentrate _ _ _ _ _ _ _ _ _ __ 1,404 2,067 __ Finland 2,064.
Metal including alloys:
rap - _ o _________ 886 197 _— Austria 95; West Germany 83.
Unwrought? _ _ thousand tons_ _ 59 66 __ U.S.S.R. 40; Poland 10.
Semimanufactures _ _ _ _ _ ___ _ 22,415 20,043 __ Poland 15,299; Yugoslavia 4,079.
Gold: Metal including alloys, unwrought
and partly wrought _ _ _troy ounces_ _ 129 514 __ All from West Germany.
Iron and steel:
Iron ore and concentrate excluding
roasted pyrite? _ _ thousand tons_ _ 11,640 11,683 __ U.S.S.R. 9,991; Brazil 1,051; India 201.
Metal:
Serap - — - ____._ 73,823 156,610 - U.f(.)séRo 116,000; West Germany
,610.
Pig iron, cast iron, related
materials® _ _ _ __ __ ______ 901,000 780,000 __ U.S.S.R. 771,000.
Ferroalloys:
Ferrochromium ________ 1,135 1,207 . All from West Germany.
Ferromanganese_ _ _ _ _ ___ 992 410 __ Do.
Siliconmetal _ _ _ __ _____ 1,663 NA
Unspecified_ _ _________ 2,311 411 - West Germany 316.
Steel, primary forms_ _ _ — _ —_—___ 16,000 22,000 - NA
Semimanufactures:
Bars, rods, angles, shapes,
sections - thousand tons_ _ 183 186 - NA
Universals, plates, sheets
do___ 11 150 __ West Germany 12; unspecified 118.
Hoop and strip_ — _ _ _ do___ 25 22 __ West Germany 3; Hungary 3.
Rails and accessories _do_ _ _ 3 3 - NA
Wire_ ___ .______ do_ __ 3 3 _— Yugoslavia 2.
Tubes, pipes, fittings _do_ _ _ 32 146 __ West Germany 115.
Castings and forgings, rough
do___ 14 16 __ NA.
Lead:
Oxides - _ _ ____.____________ 3,485 1 . All from Yugoslavia.
Metal including alloys:
Serap _ . __________ 168 238 _ All from West Germany.
Unwrought? _ _ thousand tons_ _ 30 28 _ U.S.S.R. 10; Yugoslavia 8.
Semimanufactures _ ___ _____ 1 1 - All from Yugoslavia.
M i Metal including alloys:
Serap o ________ 2 4 - All from West Germany.
Semimanufactures_ _ _ _ ________ 122 24 - Do.
Manganese:
Ore and concentrate, metallurgical-
grade® __ _____ thousand tons_ _ 502 506 __ U.S.S.R. 258; Bulgaria 39; Brazil 26.
Mercury _ _______ 76-pound flasks_ _ 29 232 - All from Algeria.
Molybdenum
eand concentrate _ _ _ _ __ _ ____ 221 790 __ Belgium-Luxembourg 599; West Ger-
many 191.
Metal including alloys, all forms
kilograms_ _ 2,846 417 __ All from Japan.
Nickel:
Matte andspeiss _ _ _ _ _ ________ 1,062 976 - All from Cuba.
Oxides and hydroxides _________ 2,049 2,172 - Do.
Metal including alloys:
Unwrought® _ ____________ 6,741 8,060 - U.IS‘SE.’(I){. 5,038; United Kingdom
,150.
Semimanufactures _ _ _ _ _____ 48 39 __ All from West Germany.
Platinum-group metals: Metals including
alloys, unwrought and partly wrought,
value, thousands_ _ $326 $139 - Do.
Silver: Metal including alloys, unwrought
and partly wrought _ _ _ _ ___ do____ $3,558 $4,751 __ Yugoslavia $4,653.
Tin: Metal including alloys:
Unwrought®_ _ _ _ ____________ 3,088 2,933 __  Indonesia 1,010; Malaysia 801.
Semimanufactures_ _ _ _ ________ 1 NA
Titanium:
Oxides _ _ _ ________________ 142 255 - All from West Germany.
Metal including alloys, all forms _ _ _ 1 NA
Tungsten:
Ore and concentrate - _ _ _ _ ______ 52 NA
Metal including alloys, all forms
kilograms_ _ 1,532 1,495 West Germany 1,000; Japan 487.
Vanadium: Oxides and hydroxides _ _ _ _ 140 42 - All from Finland.

See footnotes at end of table.
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Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities!

—Continued
(Metric tons unless otherwise specified)

. . Sources, 1983
Commodit; 1982 1983P i
mmodity g?alttﬁg Other (principal)
METALS —Continued
Zinc:
Oxides _ _ _ ________________ 288 NA
Metal including alloys:
Serap - _ _____________ —— 100 - All from West Germany.
Unwrought? _ _ thousand tons_ _ 57 56 __  Finland 12; Bulgaria 10 ‘USSR 10.
Semimanufactures _ _ _ _ _ _ _ _ _ 6,576 6,960 __ Yugoslavna 5,506; Poland 1,429.
(Z)itr}fonium: Ore and concentrate _ _ _ _ _ _ 2,156 2,208 63 West Germany 2,145.
er:
Ores and concentrates_ _ - __ _____ 54,136 60,614 _— Norway 60,553.
Oxides and hydroxides __ _______ 22,115 577 . West Germany 557.
Base metals including alloys, all forms 23 34 - Yugoslavia 25; Austria 8.
Nonferrous metals and alloys, rolled® 217,000 9,000 —~  Allfrom USSR.
NONMETALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice,
etc _ _ _ _________________ 655 444 __  ltaly 436.
Artificial:
Corundum _ _ _ _ __ ________ 3,185 2,805 __ Hungary 1,609; Yugoslavia 1,187.
Silicon carbide_ _ _ _ _ _ _ _____ 293 293 - All from Italy.

Dust and powder of precious and semi-
precious stones including diamond

value, thousands_ _ $326 $84 $84
Grinding and polishing wheels and
stones _ _ _ _ _ _____________ 520 495 1
Asbestos, crude® _ _ _ ___ _________ 48,699 41,681 -
Barite and witherite _ _ _ _ _ ________ 125 45 .
Boron materials:
Crude natural borates _ _ _ _ _ _ P 7,243 NA
Oxidesandacids _ . _ ___ _______ 920 2,283 __
57 187 -
1,217 542 -
Clays,crude _ _ _ _ ____ __________ 16,021 6,956 -
Diamond:
Gem, not set or strung
value, thousands_ _ $18 $76 _—
Industrial stones _ _ - _ _ _ _ _ do_ - _ _ $2,330 $687 __
Diatomite and other infusorial earth _ _ _ 515 2,464 -
Feldspar, fluorspar, related materials _ _ 765 938 I
Fertilizer materials:
Crude,nes _ _ _ . __________ 9,201 NA
Manufactured:
Ammonia_ _ __ ___________ 1,960 268 .
Nitrogenous, N2 content?
thousand tons_ _ 105 133 .
Phosphatic, P20s content®
do____ 74 149 19
Potassic, K20 content? _ _do_ _ _ _ 639 580 __
Unspecified and mixed _ - _ _ _ _ _ 20,373 3 -
Graphite, natural ______________ 530 521 -
Gypsumand plaster? _ thousand tons_ _ 21 21 .
Lime - __ _ ___ _______________ . 28 -
Magnesium compounds _ _ _ _ _ ___ ___ 876 1,275 __
Mica:
Crude including splittings and waste _ 141 NA
Worked including agglomerated split-
tings _ _ _ 9 11 -
Nitrates,crude _ _ __ _ ___________ . 807 -
Phosphates, crude, P2Os content?
thousand tons_ _ 280 281 -

Pigments, mineral:
Natural,crude _ _ _ _ _ _ _ _______ __ 22
Iron oxides and hydroxides, processed 1,288 1,083 18
Precious and semiprecious stones other
than diamond:

Natural __ ___ value, thousands_ _ $70 $51 __
Synthetic _ - _ - _______ do____ $22 $11 $1
Pyrite, unroasted _ - _ _ _ __________ 20 40 __
Salt andbrine_ _ _ _ _ _ _ _ _________ 176,171 140,149 -

Sodium compounds, n.e.s.:
Carbonate, manufactured?
thousand tons_ _ 182 174 .
Sulfate, manufactured _ _ __ _ _ __ _ 1,938 NA

See footnotes at end of table.

West Germany 259; Austria 110.
U.S.S.R. 32,362; Canada 4,892.
All from West Germany.

All from Italy.
East Germany 107; U.S.S.R. 28.
Belgium-Luxembourg 432; Austria

Hungary 5,302; Poland 1,441.

All from Belgium-Luxembourg.
Belgium-Luxembourg $686.
Iceland 2,151; Austria 203.
Finland 870; West Germany 48.

Hungary 267.
All from U.SSR.

Yugoslavia 16; unspecified 114.
East Germany 449; US.S.R. 131.
All from West Germany.

Japan 288; West Germany 225.
East Germany 20.

All from West Germany.

West Germany 775; Greece 500.

Austria 10.
All from Bulgaria.

U.S.S.R. 170; Morocco 59.

All from West Germany.
West Germany 1,055.

West Germany $49.

Japan $6; West Germany $4.
All from Italy.

U.S.S.R. 120, 339 Poland 19,801.

East Germany 65; Romania 47; Bul-
garia 34.
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Table 3.—Czechoslovakia: Apparent imports of selected mineral commodities!
—Continued

(Metric tons unless otherwise specified)

Sources; 1983
Commodit; 1982 1983P i
o4 g&l{;d Otbher (principal)
NONMETALS —Continued
Stone, sand and gravel:
Dimension stone:
Crude and partly worked _____ 11,361 10,614 - Yugoslavia 7,928; Hungary 2,684.
orked _ _ _ _ _ . _________ 4,022 5,495 - Yugoslavia 5,032; Italy 463.
Dolomite, chiefly refractory-grade _ _ 3,049 1,988 - Poland 1,837.
Gravel and crushed rock _ _ _ _____ 1,157 265 - Yugoslavia 245.
Quartz and quartzite_ _ _ _ _ __ - 1,765 1,032 _ All from West Germany.
Sand other than metal-bearing® _ _ _ _ 463 676 __ West Germany 308; Belgium-
Luxembourg 254.
Sulfur:
Elemental:
Crude including native and by-
product? _ _ _ thousand tons_ _ 503 525 __  Poland 481.
Colloidal, precipitated, sublimed _ 34 NA
Dioxide_ . _ _ _ 364 425 _— All from West Germany.
Sulfuricacid? - __ _____ AU 71,731 61,270 __  U.S.SR.57,406.
Talc, steatite, soapstone, pyrophyllite _ _ 365 883 - Belggum-Luxembourg 412; Austria
199.
Other:
Crude_ _ _ .~ 9,040 8,174 __ Hungary 6,124; West Germany 1,454.
Slag and dross, not metal-bearing _ _ _ 1,414 50 - All from Austria.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural _ _ ___ __ 50 60 - All from West Germany.
Carbon: Carbon black? _ _ __ _______ 22,555 17,961 __ U.S.S.R. 12,165; Romania 3,299.
Coal:2
Anthracite and bituminous
thousand tons_ _ 4,980 5,028 _-  U.SSR.3,252; Poland 1,678.
Lignite including briquets _ _do_ _ __ 652 676 —= All from Poland.
Gas, natural: Gaseous
: million cubic feet_ _ 318,714 327,367 __ USSR 327,332
Peat including briquets and litter _ _ _ _ _ 588 NA
Petroleum:
Crude_ thousand 42-gallon barrels_ _ 127,155 125,685 __ Mainly from U.S.S.R.
Refinery products:
Liquefied petroleum gas
do____ 8 9 . All from West Germany.
Gasoline __ ________ do____ 33,978 33,613 __  Mainly from USS.R.
Mineral jelly and wax _ _do__ __ 10 9 —— Mainly from West Germany.
Kerosine and jet fuel - _ _do_ _ _ _ 83 65 - West Germany 51.
Distillate fuel oil _ ____ do____ 31,417 31,223 __  Mainly from USS.R.
Lubricants _ _ _ ______ do____ 258 221 Q) Austria 133; Yugoslavia 68.
Residual fuel oil _ _ _ __ _ do____ 252 ) . All from West Germany.
Bitumen and other residues
do____ 62 3) - All from Austria.
Bituminous mixtures_ _ _do_ _ _ _ 1 3 - Mainly from Austria.
Petroleumn coke _ _ ____ do____ 28 23 __  All from West Germany.
Unspecified - _______ do_ ___ 648 503 - NA

PPreliminary. NA Not available.

Table prepared by Jozef Plachy. Owing to a lack of official trade data published by Czechoslovakia, this table should

not be taken as a complete presentation of this country’s mineral trade. Unless otherwise specified
Nations information and data published by the trading partner

compiled from various sources, which include Uni
countries.
20fficial trade statistics of Czechoslovakia.

, these data have been

3Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R.

4Totals are incomplete owing to unreported quantities.
5Less than 1/2 unit.

COMMODITY REVIEW

METALS

Aluminum.—Czechoslovakia’s sole pro-
ducer of aluminum, Zavod SNP Ziar nad
Hronom, exported products worth Kcs205
million. About 75% went to Council for
Mutual Economic Assistance countries,

mostly to the U.S.S.R., Bulgaria, and Hun-
gary. Afghanistan received aluminum
worth Kcs50 million. Imported bauxite and
alumina were used in aluminum produc-
tion. The electric energy for alumina pro-
duction was 90% from thermal and 10%
from hydraulic sources. Indigenous bauxite
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was found in the vicinity of Markusovae
and Moldava on the Bodva River.

Antimony.—Antimony ores in Slovakia
were mined at Dubrava in the granitoid
pluton of the Low Tatra Mountains and
near Pezinok in the Male Karpaty Moun-
tains. Extraction of antimony ore was ex-
pected to be increased at Dubrava and
Pezinok after 1985.

Copper.—Deposits of copper ore were lo-
cated in Slovakia at Rudnany, and there
were smaller reserves at Smolnik, Jedlovec,
and Roznava. Some copper ores were also
mined near Banska Stiavnica, about 140
kilometers northeast of Bratislava. The
Zlate Hory deposit in Moravia was one of
the most significant copper, lead, and zinc
deposits in operatxon

The ore veins of the Slovinska District
were mined by Zeleznorudne Bane Slovin-
ky. The Big Vein, in a west-east direction,
had a length of 4.5 kilometers and dlpped
south at 50° to 90°. The thickness of miner-
alization averaged 1.5 meters but ranged up
to 9 meters. Chalcopyrite was the main
source of copper; its average copper content
was 0.7%. The chalcopyrite was accompa-
nied by quartz, ankerite, siderite, pyrite,
arsenopyrite, and other minerals. New ex-
ploration of copper ore deposits in Permian
clastic formations at Spania Dolina Valley,
Stare Hory, and Lubietova in central
Slovakia showed that there were greater
reserves of low-grade, but economically sig-
nificant, copper ores. The Zlate Hory depos-
it was stratiform and contained the follow-
ing dominant minerals: pyrite, sphalerite,
chalcopyrite, galena, and pyrrhotite. The
ore zone was 300 meters long, 5 to 14 meters
wide, and was traced to 1,000 meters in
depth. Ore reserves were about 3 million
tons, sufficient for about 10 years operating
at 1984 mining rates. Average copper con-
tent was estimated at 0.2% to 0.5%. The
mill produced a 15% to 24% copper concen-
trate that contained from 50 to 300 grams of
silver per ton. A nearby deposit, known as
the Zapod deposit, was estimated to have 20
million tons of ore reserves averaging 0.35%
copper, 0.4% zinc, 0.5% lead, 12.8 grams of
gold per ton, and 15 grams of silver per ton.

Gold.—Important gold deposits were re-
portedly discovered at Celina and Moursko
in the Dobrus District of Bohemia, 40 kilo-
meters south of Prague.

Iron and Steel.—Reserves of iron ore in
Czechoslovakia were limited and were esti-
mated at 400 to 600 million tons. The
principal iron ore reserves were located in
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eastern Slovakia.and in central Czechoslo-
vakia. In 1983, about 6% of iron ore came
from Bohemla, and 94%, from Slovakia.
Siderite iron ore, with 88% to 40% iron, in
Slovakia was the principal iron ore resource
of the country. Production of iron ore was
concentrated at Rudnany, Nizna Slana, and
other vein deposits in Slovakia; however,
the main productlon of steel was based on
lmported U.S.S.R. iron ore from KrivoyRog.
The main metallurglcal complexes were
located near Ostrava in north Moravia, at
Kladno, north Bohemia, and at Kosice, east
Slovakia. The Czechoslovak steel industry
produced 7.69 million tons of crude steel
and 4.9 million tons of pig iron in the first
half of 1984, increases of 1.8% and 3.2%,
respectively, over the first half of 1983.
Rolled production in the first 6 months rose
by 4.2% to 5.5 million tons. The metallugi-
cal industry in Czechoslovakia, including
ore mlmng, increased ‘its total output by
2.8% in the 6 months, despite the 1.1%
reduction targeted in the 1984 state plan.
Production. of crude steel registered only
moderate growth; the production growth of
rolled stock from high-grade steel, which
increased by 6.4%, was much faster.

The enterprise at Kladno near Prague,
where special steels were made, marked its
centenary on June 2. In 1983, production in
Kladno reached 1 million tons of various
kinds and shapes of steel. An oxygen con-
verter plant with an initial capacity of
650,000 tons per year was put into operation
at the Trinic steel plant in north Moravia in
January. Final capacity of 2.6 million tons
was planned for 1987. Considerable savings
of metal, fuel, and dust were claimed. A
continuous-casting plant to complement
this unit was under construction at Trinic.
At the Hradek Steel enterprise near Roky-
cany, another continuous caster was under
construction. At the Vitkovice steel plant, a
new electric steelworks was commissioned
in 1983 with a 60-ton furnace, a transformer
station, new scrapyards, and other facilities.

The West German Technica Guss Co. re-
ceived an order from Czechoslovakia for a
horizontal continuous caster for 100- to 200-
millimeter square or round billets.

Lead and Zinc.—The ore continued to be
mined at Pribram and Kutna Hora (central
Bohemia), Horni Benesov (Moravia), and
Banska Stiavnica (central Slovakia). In gen-
eral, mining activities were increasing in
the area. New exploration revealed exten-
sive possible reserves of base metal in east
Slovakia, particularly at Zlata Bana in the
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Slanske Hills. In Banska Stiavnica, the
veins dipped 60% to 80% east and south-
east. They represented a parallel vein sys-
tem 8 kilometers long and with depth of
mineralization to 1,300 meters. Economi-
cally significant ore mineralization was in
veins several tens of meters long and up to
15 meters thick. The main minerals were
galenite, sphalerite, and chalcopyrite with
low gold and silver contents. At Horni
Benesov, about 30 kilometers southeast of
Jesenik, the ore body was stratabound in
Devonian rocks and ranged from 3 to 40
meters wide, extending to a depth of 1,000
meters. The mine began production in 1964
and had produced more than 4 million tons
of ore to 1984. Annual ore production was
about 300,000 tons, resulting in an annual
production of about 4,000 tons of zinc, 1,300
tons of lead, and 140,000 ounces of silver in
concentrates per year. Ore reserves were
estimated to be sufficient for 15 to 20 years
at 1984 production rates. The ore reserves
were estimated to average 1.5% zinc, 0.5%
lead, and 15 grams of silver per ton. The
mine employed about 400 workers and 76
white-collar employees. Ore veins of Turk-
ank Zone, belonging to the so-called quartz-
pyrite silver-lead-zinc formation, were
mined in the district of Kutna Hora. Ore
veins up to several meters thick were devel-
oped in a complex of rocks mainly in a
north-south direction dipping 70° to 90°
west. The shaft reached a level of 570
meters below the pit-bank.

NONMETALS

Barite.—The main occurrences of barite
were in Slovakia, where it was associated
with siderite. In Bohemia, barite was ob-
tained as a byproduct in the exploitation of
fluorite. The largest reserves of barite were
in the Rudnany deposit. The most signifi-
cant vein at the Rudnany Mine was about 7
kilometers long. The average thickness was
T meters to a maximum 30 meters. Mining
operations extended 500 to 600 metérs be-
low the surface. Barite was separated
electromagnetically from siderite and by
flotation from sulfides. During this process,
the barium sulfate content was increased
from 35% in the ore to 96% in the concen-
trate. Drilling tests showed the vein contin-
ued 1,000 to 1,200 meters in depth. The new
exploration drilling was planned to be ex-
tended down to about 2,500 meters.

Clays (Kaolin).—Kaolin for the ceramic
industry was mined in the Karlovy Vary
area, and kaolin for the paper industry was

247

mined in the Plzen Basin. Kaolin produc-
tion, based on large deposits, put Czecho-
slovakia in fourth place among producers of
raw materials for the manufacture of china
ware. The country rock was granitoid, kaoli-
nized during the Upper Mesozoic to Terti-
ary Ages to a depth of about 20 to 30 meters.
The intensity of kaolinization decreased at
depth. Mining was by open pit methods
with benches from 2 to 7 meters high. The
ore was trucked to washing plants at Bozi-
cany and Osmosa where four grades were
produced. About 600,000 tons of crude ka-
olin was mined annually. Reportedly, re-
serves of the deposits in production reach 60
million tons of kaolin. )

Graphite.—The production of graphite
was concentrated in two areas—south Bohe-
mia, where fine flake graphites were ex-
tracted, and north Moravia, yielding found-
ry graphite near Stare Mesto. The Velke-
Kostantin deposit near Stare Mesto of mi-
crocrystalline graphite (39% carbon) in’
north Moravia was 2 to 6 meters thick. It
was exploited in an opencast mine. The
graphitic slate and graphitic gneiss that
formed the bulk of the graphite raw materi-
al were associated with amphibolite, quartz-
ite, and carbonate. Approximately 500,000
tons of graphite reserves were in evidence
at the deposit, of which 250,000 tons were
workable by open pit methods, and the rest,
by quarrying combined with mining. The
pit under exploitation was about 150 meters
deep; additional deepening of the pit was
not expected to be more than 15 to 20
meters. The operation had 24 employees
and produced about 20,000 tons of ore per
year. The graphite was processed in a new
flotation plant at Male Vrbno, which pro-
duced six types of graphite with a graphite
content from 40% to 65%. The products
were used mainly for foundry purposes.

Magnesite.—~There were many magnesite
deposits in the Spissko-Gemerske' Rudoho-
rie Mountains in Upper Carboniferous car-
bonate rocks in Slovakia. Large mining
plants were at Jelsava, Kosice, Lubenik,
and Podrezany. The annual production was
more than 3 million tons.

Magnesite was mined at the Dubrava,
Mikova, and Jedlovec deposits, which repre-
sented tectonically separated blocks of one
huge magnesite complex. The magnesite
formed bodies of varying thickness in the
dolomite. The western body, Dubrava, was
on the average about 400 meters thick and
covered 3.2 million square meters. In the
central block, Mikova, the maximum real
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thickness of the deposit was up to 70 meters;
in the eastern segment, Jedlovec, several
lenticular magnesite bodies occurred that
were 20 to 50 meters thick. The Jelsava
complex of deposits represented the largest
reserves of the so-called calcareous magne-
site with a low silica content. The average
composition of magnesite raw material was
as follows: magnesite, 41.42%; ferric oxide,
4.28%; calcium oxide, 3.55%; silica, 0.95%;
manganese oxide, 0.28%; alumina, 0.24%;
and loss on ignition, 49.28%. Magnesite was
extracted in up to 60 meter high under-
ground chambers, using blasting and elec-
tric shovels. The transport of the raw mate-
rial was provided by Tatra trucks or 50-ton
Kirune trucks. From the storage bin, the
raw material was transported on rails to a
cone crusher on the surface. Several frac-
tions between dust and 200 millimeters
were recovered from the crushed material.
The 60- to 200-millimeter fraction was suit-
able for shaft kilns.

Sand.—The Hrdonovice deposit was the
most important deposit of the glass and
foundry sand in Czechoslovakia. The quarry
contained 40-meter-thick zones of well-
sorted, high-purity quartz sandstone inter-
bedded with relatively thin, red silty sand-
stones. The operation produced about 1
million tons of high-quality sand per year,
most of which was used for manufacturing
synthetic foundry glass and white glass.
One 30-meter-thick sandstone bed near the
bottom of the quarry was the raw material
for making the world-famous Bohemian
crystal glass. The sand was crushed, washed
to get rid of fines, magnetically beneficiat-
ed, sized, and shipped. All products were
said to exceed 99.5% silica content.

MINERAL FUELS

Coal.—The bulk of Czechoslovak coal was
classified either as lignite, brown, or bitumi-
nous coal. Anthracite was included in bitu-
minous coal production, because anthracite
production and reserves were very limited
and the distinction was not stressed in the
customary European practice. Brown coal
referred to a high-grade lignite coal. The
total output of bituminous coal, lignite, and
brown coal increased by 2.4% compared
with 1983 production. However, production
of bituminous coal decreased slightly. The
bulk of the country’s bituminous coal out-
put, about 89%, came from the Ostrava-
Karvina Basin, which forms part of the
large Upper Silesian coal deposits. About
63% of bituminous coal produced represent-
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ed coking coal. Bituminous coal measured,
indicated, and inferred reserves were esti-
mated at about 4.5 billion tons, and that of
brown coal, 6.5 billion tons. Bituminous coal
production came from deep mines, and
about 90% of the brown coal production
came from surface mines. The country im-
ported substantial quantities of bituminous
coal, estimated at 3.3 million tons, from the
U.S.S.R. and 1.7 million tons from Poland.
Total exports of bituminous coal reached 2.9
million tons, mainly to Austria, the German
Democratic Republic, Hungary, and Roma-
nia. The major part of the brown coal
output, about 73%, was supplied from the
North Bohemian Basin, and lignite was
produced mainly in the southern Moravian
region. .

Coal production in Czechoslovakia was
highly mechanized. Machine coning of bitu-
minous coal in Ostrava-Karvina accounted
for about 91% of the total production of coal
in that area. Continuous miners produced
about 86.1%; scrapers, 2%; and plows,
11.9%. Hydraulic mining- was not used.
About 91% of all coal was mechanically
loaded.

Czechoslovakia was intensifying coal
prospecting efforts. Reportedly, 4 bitumi-
nous coal mines in the -north Bohemia
region, 14 brown coal open pit mines, and 7
other mines will be exhausted. The most
intensive prospecting in 1984 was carried
out in the Ostrava-Karvina Basin in north
Moravia, where the 592-million-ton Fren-
stat East coal deposit was already under
development. A new deposit of 38.8 million
tons was discovered at Syrenov in the Giant
Mountains in northeast Bohemia and explo-
ration was completed in the Melnik-Benat
area, north of Prague.

Gas.—Czechoslovakia’s small indigenous
gas reserves were dwindling; the country
imported 300 billion cubic feet of gas from
the U.S.S.R. Czechoslovakia was in a good
position to receive major increases in Soviet
gas deliveries in exchange for the use of an
expanding network of pipelines crossing
Czechoslovak territory to gas customers in
Eastern and Western Europe. The existing
system comprised three pipelines with a
total annual capacity of over 1,413 billion
cubic feet per year, which will double to
2,826 billion cubic feet by 1988 with the
laying of a fourth pipeline. Construction of
the gas pipelines on Czechoslovak territory
cost about Kcs3,600 million in the 1980-83
period. Another Kcs3,700 million was sched-
uled to be invested by the end of the seventh
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(1981-85) 5-year plan, and the additional
cost in the 1985-87 period was expected to be
Kcs5,400 million. Indigenous deposits of
natural gas discovered in the western part
of Zdanice, south Moravia, were promising.
Petroleum.—Crude oil production in
Czechoslovakia continued to be insignifi-
cant by world standards. Production was
expected to remain unchanged, at about
1,700 barrels per day through 1985-90. Im-
ports of crude oil from the U.S.S.R. decreas-
ed from 131 million barrels in 1980 to 116
million barrels in 1983. Exports of petrole-
um products also decreased from 9 million
barrels in 1980 to 8 million barrels in 1983.
Representatives of Chemapol, Praga For-
eign Trade Co. Ltd., and Soyuznefteeksport,
Moscow, in 1984 signed a contract for the
annual import of Soviet crude oil and petro-
leum products to a total value of 3 billion
rubles. Czechoslovakia will also import 5.2
million barrels of Iranian oil per year under
terms of a supply deal signed in the summer
of 1984. Total refinery capacity of Govern-
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ment-owned refineries at Bratislava, Kolin,
Kralup, Pardubice, Strazke, Zaluzi, and Zy-
olen was estimated at 455,000 barrels per
day in January.

Exploration for oil and gas deposits was
carried out mostly in southern Moravia.
According to the director of the Moravian
Crude Oil Mines enterprise of Hodonin, the
new oil deposits were discovered near Gaja-
ry and Zdanice in the Hodonin area at a
depth of almost 2,000 meters; deposits were
estimated to contain more than 6.8 million
barrels of recoverable crude oil.

1Foreign mineral specialist, Division of International
Minerals.

2Statistika Rocenka Ceskoslovenske Socialisticke Re-
publiky (Statistical Annual of the Czechoslovakia Socialist
Respublic) (Prague). 1984, p. 363.

Rude Provo (Prague). Jan. 28, 1985, pp. 1, 3.

4The Soviet ruble is not convertible, and the official
exchange rate cannot be used as a measure of relative
value. The official exchange rate in 1984 for Soviet rubles
(R) to U.S. dollars was approximately R1.00=US§$1.15.

5The Czechoslovak koruna (Kcs) is not convertible, and
the official exchange rate cannot be used as a measure of
relative value. Values given in this chapter are therefore
not converted to dollars. The average official exchange
rate in 1984 was Kcs6.78 =1US$1.00.






The Mineral Industry of
Denmark and Greenland

By Richard H. Singleton!

DENMARK

Denmark has no commercial metallic ore
deposits. Known reserves of a few low-unit-
value nonfuel mineral commodities include
clays, diatomaceous earth and moler, lime-
stone, peat, salt, and sand and gravel. Sig-
nificant petroleum resources exist, particu-
larly in the North Sea. Denmark was not a
significant producer of mineral commodi-
ties for export in 1984 and imported about
one-half of its consumption of these materi-
als.
Despite increases in its steel production,
Denmark’s only steel producer operated at
a loss after having made a small profit in
1983. Total sales and exports of lime and
salt increased. Exports of chalk increased
while those of cement decreased. Denmark’s
leading fertilizer producer purchased a
large U.S. fertilizer company, thereby in-
creasing its fertilizer production capacity by
50% and improving the stability of its
supply of fertilizer raw materials.

Approximately 18% of total primary en-
ergy requirements was provided from indig-
enous fuels as Denmark’s North Sea oil
production continued to increase. Nearly all
powerplants had been converted to import-
ed coal, and about one-third of all forms of
energy was derived from coal. Production of
natural gas began during the second half of
1984 from the Tyra Gasfield in the North
Sea, and long-term delivery contracts were
made with the Federal Republic of Ger-

many and Sweden; Denmark thus became a
significant producer of natural gas as well
as oil. Large sections of oil and gas pipe-
line were completed from the North Sea to
the mainland. The Government spurred
exploration and production of petroleum by
granting for the first time exploration li-
censes to private oil companies. Previously,
a Government-controlled company had
been the sole concessionnaire. The Govern-
ment urged this company to produce more
oil and gas from its existing wells.

Buoyed by strong consumer demand, a
record high grain crop, a continuing trade
surplus, and increasing exports, the Danish
economy continued to gain momentum,
reaching a growth rate of 4.25% in 1984,
almost twice the West European average.
The restrictive and painful conservation
policies of the Government, including a
freeze on Government spending and wage
and price controls, had reduced the annual
budget deficit from 15% of the gross domes-
tic product (GDP) in 1982 to 8% in 1984 and
the rate of inflation from 12% in 1982 to 6%
in 1984. Denmark continued to enjoy a
trade surplus, about $1 billion? in 1984.
However, the high negative balance of pay-
ments, the result of two decades of recur-
rent deficits, continued and was 38% of the
GDP with no reduction made during the
year.
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PRODUCTION

Production of petroleum and salt increas-
ed as did sales of steel and lime. Production
and sale of natural gas began. Although
available standard Danish Government
tabulations did not include production data
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on most mineral commodities, they did
contain sales data. Commodities for which
production was known to exceed sales in-
clude limestone, moler, and peat. These
materials were utilized by producers to
manufacture materials and articles for con-
struction and other uses.

Table 1.—Denmark: Sales of mineral commodities*

1980 1981 1982 19838 19847
1,917 1,602 1,770 1,657 1,668
©20,000 ¥ 10,000 T, ¥ €10,000 ©14,000
NA 20,525 4,514 €10,000 4,168
©25,000 3,465 3,903 6,000 ©7,700
©125,000 63,406 70,484 65,000 63,745
8 8 8 —_— -
3 3 3 - —
734 612 560 493 548
655 560 T467 410 ©467
alloys, 24*500 24,030 15,927 10,062 18,019
Lime, hydrated and qulckhme_ - thounnd tons_ _ 123 ] 100 108 128
Nitrogen: N content of ammonia __ _ ________ 81,200 81,200 30,700 11,700 €15,000
Peat . ________________ thousand tons__ 81 33 36 €34 81
Petroleum:?
______ thousand 42-gallon barrels__ 2,272 5,815 12,721 €15,800 16,9756
Refinery ucts:
Gasoline _ _ ___ _ __________ do____ 9,367 9,852 8,475 10,548 10,438
Jetfuel _ _______________ do____ 80 48 176 264 664
Kerogine _ _ __ __ __________ ———— 202 101 233 333 1,077
Distillate fueloil _ __________ do____ 20,821 19,926 19,389 22,358 23,350
Reaidual fueloil — __________ do____ 14,099 11,995 12,334 13,740 14,486
__________________ do____ 38,272 3,095 T4,124 4,494 5,166
Reﬁnery fueland losses _ _ __ __ _ do____ 2,053 2,287 2,430 2,602 2,670
Total _ __ _ do____ 49,894 47,304 '47}161 54,339 57,851
Salt® ____ _ ____________ thousand tons_ _ 347 398 399 452 523
Sodium carbonate _ _ _ _ __ ______________ 184 149 119 144 €150
Stone:
Flint _______ thousand cubic meters__ NA 10 75 °60 a7
Li.mex:)ne‘ tor . N o
ricultural _ _ ___ th d tons__ 2,100 1,611 2,164 23200 2,163
Industrial _ _ __________ do____ NA 200 144 140 145
_______________ do____ €120 112 154 €180 220
Other_______ thousand cubic meters_ _ NA 948 893 ‘1‘000 1,183
Dimension (mostly granite): _ . ___ o____ NA 60 56 100 154
Sulfur, byproduet __ __________________ 8,000 ¥5,575 7,421 9,000 10,859
®Estimat PPreli TRevised. NA Not available.
1Table includes data avail ble th ugh Aug. 23, 1985.

3Data represent production.
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TRADE

Denmark remained a net importer of
steel semimanufactures, but net imports
decreased significantly in 1983. Exports of
chalk and lime each increased strongly and
represented about one-quarter and one-
eighth, respectively, of total sales. Exports
of salt increased strongly and represented
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about 40% of production. Exports of ce-
ment, representing approximately one-
quarter of sales, decreased 17% in 1983.
Noteworthy import changes in 1983 were
significant decreases in receipts of salt and
steel semimanufactures. Denmark contin-
ued to import all of its coal and most of its
oil, and imports of both of these commodi-
ties increased in 1984.

Table 2.—Denmark: Exports of selected mineral commodities?
(Metric tons unless otherwise specified)

Destinations, 1983
Commodi 1982 1983 i
k4 United Other (principal)
METALS
Aluminum:
Ore and concentrate . __ ________ 2,366 414 5  Finland 381.
Ondes and hydrond des _________ a{ﬁ lgz 71 %vzeden 24; West Germany 15.
Metal mcludmg alloys: - )

Scrap —_ _______________ 11,762 15,002 —_  West Germany 10,259.
Unwrought__ ____________ 8,284 8,986 258  West Germnny 2,836 Belgium-
Semimanufactures _ _ _______ 19,448 24,636 90 Sweden 7,798 “Y%Vest Germany 5,689.

Cadmium: Metal including alloys, all
forms ____________________ - NA NA.
Chromium:
Oxides and hydroxides _________ 5 8 ——~  Sweden?T.
Metal including alloys, all forms _ __ _ 1 _ NA.
Cop)
ﬁeaﬂe and speiss including cement
J) __________________ — 5 —-  Allto Netherlands.
On es and hydroxides __ _______ 13 4 __ NA.
A.hand"'& """""""""" 1,540 w2 A Ve Ge: 722; Sweden 215.

residue containing copper _ _ " § _ ‘est Germany A len .

Metal including alloys: .
Scrap — _ o __ 11,905 15,707 84 West Germany 13,345.
Unwrought_ _ ____________ 1,281 1,894 ——  West Germany 871; Sweden 747.

mimanufactures _ _ __ _ ____ 6,806 8,661 Q) West Germany 1,433; Ireland 813.
Iron and steel:
Iron ore and concentrate, excluding
pyrite —_ ___________ 14,566 11,565 —~  West Germany 6,503; United King-
dom 2,753.
Met.nl:
_________________ 117,750 174,803 2  West Germany 150,914.
P)g lron, cast iron, related materi-
als. 816 323 —-  Sweden 172; West Germany 117.
Ferroalloys:
er -3 (1; o All to West Germany.

Unspecified 1 .

gewe!, pnmary“f forms 5,750 3,848 ——  Belgium-Luxembourg 2,357.
73,465 70,598 28 Wﬁt 9('.;‘inmmy 21,783; Sweden
290,755 295,742 10 wai Germany 83,794; Sweden
26,917 23,406 1 S‘z"g‘gg 12,062; United Kingdom
1,568 2,071 23 Italy 1,928,
3,884 3,487 281 Sweden 1,751; West Gemmn 461.
72,448 395,011 166  Norway 319,866; Sweden
,461 21, ——  West Germany 11,787; Sweden9 114.

Ore and concentrate _ ___ _______ _— 220 --  All to West Germany.

Oxides _ __________________ 2 20 . Norwny 10; Japan 7

Ash and residue containing lead_ _ _ _ 2,31 1,127 _— lgmm-mebou:g 903.

Metal including alloys:

Scrap — . ___ ____________ 5,993 8,025 - W?t 38(;ermany 6,033; East Germany
Unwrought_ _____________ 9,942 7,924 18  Norway 2,680; Jay
Semimanufactures _________ 65 66 ——  Netherlands 11; lanrl 7

See footnotes at end of table.
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'l‘able 2.—Denmark: Exports of selected mineral commodities: —Continued
(Metric tons unless otherwise specified)

Destinations, 1983
Commodity 1982 1983 i .
United Other (principal)
METALS —Continued
esium: Metal including alloys:
143 172 ——  West Germany 164.
46 2 ——  Allto Sweden.
5 6 __  West Germnny 3.
116 145 NA  West Germany 87.
Ash and residue containing nickel __ 61 ki ——  United Kingdom 57.
Metal including alloys:
Scrap — -~ ——— - ___ 47 58 -—  West Germany 35; Sweden 19.
Semimanufactures __ ____ ___ 7 7 ——  West Germany 5.
Platinum-group metals: Metals including
alloys, unwrought and dvmwrought
$2,434 $1,766 __  Sweden $1,380.
Selenium, elemental _____________ _ 1 NA NA.
Silver:
Waste and sweepings® . .
value, thousands_ _ $7,847 $11,681 __ Ul;lztﬁdssl{mgdom $4,742; France
Metal including alloys, unwrought
and partly wrought _ ____ o____ $7,195 $4,606 __  Sweden $2,001; Switzerland $1,243.
Tellurium, elemental and arsenic . _ _ _ _ 3 5 NA NA.
Ore and concentrate _ _ _ _ __ _____ - 27 ——  Allto Finland.
Ash and residue containing tin _ _ __ 1,246 859 _ West Germany 853.
Metal including alloys:
Serap _ — _______________ 21 7 __  Allto West German
Unwrought_ _ ____________ 673 1,191 9  Sweden 608 Netherlands 187.
Semimanufactures _ _ __ _____ 41 38 ®  Norway
Titanium:
Oxides _ _ _ _ _ ______________ 271 101 — West Germany 45; Italy 23.
Metal including alloys, all forms ___ 9 4 _-  Sweden3.
Tungsten: Metal including alloys, all
forms _ __ ___ ______________ 9 5 _—  All to West Germany.
Vanadium:
Ash and resid taini di - 34 . Do.
Metal including alloys, all forms ___ - 5 - Do.
Zinc:
280 —
35 64 1 West Germany 20; Malta 16.
Matte. 903 999 _—  Norway 436; West Germany 349.
Ash and residue containing zinc_ _ _ _ 509 723 —-  Norway 635.
Metal including alloys:
_________________ 38,635 3,666 —-  West Germany 2,169; Norway 1,197.
Unwrought_ _ ____________ 243 330 __  Sweden 174; F{nhm
Oth Semimanufactures _ _ __ __.___ 187 339 ——  West Germany 281.
er:
Oresand concentrates_ __ _ ___ ___ 369 438 _—  Sweden 209; Norway 174.
Oxides and hydroxides _________ 2 2 - NA.
Ashesand residues_ _ ___ _______ 1,691 38,214 . NA.
Base metals including alloys, all
forms __________________ 45 -
NONMETALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice,
____________________ 15 41 ——  Sweden 23.
Artificial: Corundum __________ 1 -
Gnmlmg and polishing wheels and
__________________ 1,365 2,370 2 Iran1,241; Ethiopia 371.
Bante and witherite_ __ __________ 35 i __  Netherlands 54.
Boron materials: Oxides and acids _ __ _ 68 24 —_  Finland 10; Sweden 8.
ment_ _ _ _ _ ________________ 504,225 416,650 17,512 Saudi Arabia 98,068; Nigeria 95,875;
Israel 36,682.
______________________ 217,811 46,829 —-  Finland 30,545; Sweden 5,481.
Clays, crude:
olin __ ____ _____________ 644 639 3 Sweden 299.
Unspecified . _ ______________ 1,021 1,068 5  Sweden 347; Norway 254.
Cryohte and chiolite . _ _ __________ 14,415 28,225 NA NA
Diamond: Gem, not set or strung
. . value, thousands_ _ $286 $782 $20  Sweden $597.
Diatomite and other infusorial earth _ _ _ ,438 65,458 10 Wgst fomsgfy 21,538; United King-
om 11,584,
Feldspar _ _ _____ _____________ 1 26 __  West Germany 25.

See footnotes at end of table.
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Table 2.—Denmark: Exports of selected mineral commodities! —Continued

Destinations, 1983

Commodi 1982 1983 i .
&4 United Other (principal)
NONMETALS —Continued
Fertilizer materials:
Crude,nes ________________ 50 40 ——  Sweden 39.
Manufactured:
onia_ _ _ _ ___________ 644 574 ——  Sweden 476.
Ni nous _ _ ___________ 5 79 _-  Sweden 47.
Ph tic _ _ o __ 58,930 34,379 - NA
Unapesifiad and mised -~ 12227 T aexe B Na o
and mixed_______ g .
Graphite, natural ______________ 15 (&) -- NA
andplaster _ _ ___________ 81 688 __  West Germany 340; Brunei 101.
_____________________ - 2 NA  West Germany 1.
Kyamte and related materials __ _____ 1 20 NA NA
______________________ 8,794 15,204 -~ Norway 7,995; Finland 5,685.
‘?i“m ogmhydmnpounds, 3 64 United 417.
an e8 _________ _— nited Kingdom
16 10 ——  Saudi Arabia 5.
7 13 —_  Sweden 7; Japan 5.
3 333 73  United Kingdom 235.
10 10 - NA.
295 245 24  Sweden 105.
$52 1 _— Norwa $14; Sweden $12.
$16 gl - Gzrmangz%
114,533 191,422 - Sweden 152,392; Norway 23,808.
r51 4 ——  Iceland 23; Finland 20.
57,182 64,423 —_ West Germany 63,375.
Dol chmﬂ refractory-grads 7’5;2 8%3% ! mcem v 156,
cnmw, e _ -
Gravel and cruaged ________ 832,217 884,049 —-  West Germany 867,665.
Limestone other than dimension _ __ 132,118 133,545 _ Weat Germany 83, 14’7 Sweden
Quartz and quartzite_ __________ 60 46 — Saud.l Arabia 15; Sweden 15.
Sand other amn metal- ing ____ 187,992 169,039 12  Sweden 133,638.
Sulfur:
Elemental:
Crude including native and by-
gfod uct_ _ o __ 3,430 _-  West Germany 3,378.
Colloidal, precipitated, sublimed _ -— 1 __  AlltoGhana.
Dioxide 2 1 NA NA.
Sulfunc acid_ 387 676 —-  West Germany 413; Norway 129.
teati 86 98 _-  Sweden 29; Ecuador 23.
Vermlculme, perlite, chiorite_ _ 9 24 _ NA.
Crude_ ____ . ________ _— 71,340 896 (3  West Germany 684.
Slag and dross, not metal-bearing _ _ _ 50,165 142,701 —-  Norway 105,823 France 14,220.
MINERAL DF;UAELSAND RELATED

Asphalt and bitumen, natural _ __ ____ 169 ——  Sweden 50.

Carbon: Carbonblack ____________ 1 31 _—  Swedenl2.

Coal: Bituminous _ _ _ _ ___________ 1,170 3,091 —-  Ireland 2,450.

Coke and semicoke _ _ ____________ 41,049 37,156 ——  Sweden 24,575; Norway 8,699.

Gas, natural:

thousand cubic feet_ _ 106 53 -- NA.

Peat llncludmg briquets and litter _ _ __ _ 3,989 3,220 —— Netherlands 1,415; Norway 631.
CmdnL thousand 42-gallon barrels__ 42 8,551 —-  Netherlands 2,481; France 2,385;
Refinery prod . West Germany 2,119.

ucts:

Liquefied petroleum

gne do____ 175 174 - Sweden 100; Netherlands 30.

line __________ do____ 3,228 3,498 —-  Sweden 3,254.
Mineral jelly and wax __do____ 6 5 ——  Sweden 4.
Kerosine and jet fuel __ _do_ . _ _ 10 112 ——  Greenland 53; Norwa;
Distillate fuel oil ___ __ do____ 8,525 4,894 Z_  Sweden3T; Greenland632
Lubricants _ __ ______ do____ 215 160 (@) Norway 115; Greenland 11
Residual fueloil . _____ do____ 1,792 8,695 —-  United Kingdom 1,899; Sweden 510.
Bitumen and other residues
do____ 164 93 —-  Finland 89.

Bituminous mixtures_ _ _do__ _ _ 16 T2 —-  Norway 61.
Petrol 86.

leum coke ______ do____ 8 38 --  Norway




Table 3.—Denmark: Imports of selected mineral commodities*
(Metric tons unless otherwise specified)
Sources, 1983
Commodi 1982 1983 5
madity United Other (principal)
METALS
Alkali and alkaline-earth metals:
imetals . ______________ 253 287 _-  West Germany 2883.
MAlhhn' ineearthmetals ___ _______ 3 1 _— AllfrumWe!tGermany
luminum:
Ore and concentrate _ __________ __ 18 __  All from United m.
Oxides and hydroxides _________ 8,622 4000 1,107 United Kingdom l,
Ash eud dmgdlm 1 20 623 - . Sweden 488.
inclug
Serap - ____ 2,623 3,292 19 West Germany 1,472; Norway 951.
Unwrought_ __ ___________ 22,095 24,716 — Norw&rl:ﬁé West Germmy 4,651.
Semimanufactures _ __ ______ ,667 62,808 102 W:st:929 y 16,077; Norway
Antimony: -
Oxides ____ _______________ 39 36 - United Kingdom 33.
Mata.lmcludmg all forms ___ 10 54 - NA.
A!'lenu::lll Oxidesand acids_ _ __ ______ 10 19 —_— United Kingdom 14.
um.
d hydroxides _________ 4 51 —-  Allfrom West Germany.
Metal mclud.mg alloys, all forms ___ 2 5 — Do.
Bismuth: Metal including alloys, all
forms 2 3 ——  West Germany 2.
3 2 NA NA.
329 1,532 ——  All from West Germany.
and hydroxides 253 582 (®  West Germany 522.
Metulmcludmgalloys,nllform - - 2 -— NA.
Oxides and hydroxides _________ 10 8 ——  United Kingdom 5.
Metal including alloys, all forms ___ 16 24 —-  Belgium-Luxembourg 15.
Oolum.l;im a:hd ft.s.nulumﬁetd includ-
forms, tantalum
me et value, thousands_ _ $38 $10 $2  Switzerland $5.
__l___-___—_'_ _______ 1 1 ——  All from Netherlands.
Onmnd hydroxides _________ 601 1,063 —-  West Germany 551.
Sulfate __ _________________ 1,304 1,449 —-  Belgium-Luxembourg 996.
Ash ameudue aooﬁntmmng copper 1,166 1,437 ——  All from West Germany.
oys:
P o 4,232 3,029 —_  Sweden 1,472; West Gem%
Unwrought_ _____________ 909 1,311 Q] % Germany 477; United
ufactures _ ___ _____ 28,491 31,659 45  West Germany 11,712; Sweden 6,897.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite_ _ _ _ __ 183,114 ——  Sweden 62,832.
Phrite, roasted_ ___________ 15,304 18,977 2. Norway13,927.
Serap _________________ 87,493 67,374 361 United Kingdom 51,196.
materials _____________ 66,080 32,435 3 Brazil 7,943; US.S.R. 7,610.
Ferroalloys:
Ferroaluminum _ _______ 1,618 158 ——  West Germany 87; Spain 47.
Ferrochromium ________ 31 812 -
Ferromanganese_ _______ 3,091 1,967 - Nonny 1 952.
Fem:m_ 1 18 ——  Sweden17
il i __ 5 ZZ Al from Sweden.
ili 2,892 2,911 ——  Norway 2,885.
3,500 3,250 ——  Norway 2,748
406 440 ~—  France 214; Norway 168
T 100 —_  Brazil 35; West y 28.
81,413 94,449 (@) Finland 28 027; U.SSR. 16,734.
316,097 304,042 9 Swed73 Gei: 84,370; West Germany
726,473 714,204 2  West Germany 169,745; Sweden
56,725 62,979 2 w%z;oscem' y 33,996; Sweden
14,670 11,886 __ West Germany 6,866 Austria 3,068
31,806 31,689 17 ‘West Germany 11,525.
,482 ,888 185 West Gemany 92,719 United King-
Castings and forgings, rough 4,465 4,011 - West Germany 1,752; Norway 1,009.

See footnotes at end of table.
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Table 3.—Denmark: Imports of selected mineral commodities: —Continued

(Metric tons unless otherwise specified)

Sources, 1983
Commodity 1982 1983 i .
ggf.f Other (principal)
METALS —Continued
Lead:
Oxides _ _ _________________ 507 214 __-  Weet German
Ash and residue containing lead_ _ _ _ 6,104 3,354 614 N%tslglerhnds 7"'78 United Kingdom
Metal including alloys:
Serap _ — __ _____________ 1,702 6,749 804 Norwa 4,098; Sweden 650.
Unwrought_ _ ____________ 7,470 13,181 —— rmany 10,041.
Semimanufactures _ ________ 3,794 4,107 Q) Weet Germany 3,924.
thlnum Metal including alloys, all
M rms o Motel i afiove” " 6 1 1
Metal includ oys:
Serap____________________ —-  Sweden 76; Norway 20.
Unwrought __ _ . _______ 181 1756 --  Norway 172
imanufactures_ ___________ Switzerland 29.
ese:
Ore and tall |
__________________ 510 —-  Netherlands 239.
Oxides ___________________ 1,655 1,601 __  Belgium-Luxembourg 1,108.
Met-al mcludmg alloys, all forms __ _ 17 201 NA  Sweden 185.
________ 6-pound flasks_ _ 232 232 —~  Turkey 87; Sweden 58.
% and hydroxides _________ 1 8 —-  Netherlands 7.
Nncle including alloys, all forms __ _ 11 1 —-  Mainly from West Germany.
el:
Ote and eoneentrate ___________ - 12 __  West Germany 10.
_____________ 6 26 5  Sweden 10.
Metal mcl alloys: B
— 2 - All from Norway.
161 244 ——  Canada 124; d 39.
155 119 8  West Germany 67.
Platinum-group metals Metals including
alloys, unwrought and pnrtg wrought
valug ousands.. _ $4,985 $5,409 $99 Nethg%ands $2,593; Switzerland
Selenium, elemental __ ___________ 1 1 -
Waste and sweepings®
value, thousands_ _ $430 $485 ——  Sweden $300; Netherlands $107.
Metal including alloys, unwrought
and partly wrought __ _ _ _ o____ $10,988 $11,592 $12  United Kingdom $3,154; West Ger-
many $3,107.
%eil‘lurium, elemental and arsenic _ _ __ _ 11 1 - to vanited Kingdom.
Oxides _ . _ ________________ 4 14 ——  Belgium-Luxembourg 13.
Ash and residue containing tin __ __ 507 1,322 406  Netherlands 484.
Metal including alloys:
Scrap - ——__ - 68 364 36 West Geman%slfm, Netherlands 78.
Unwrought_ _ 264 519 27  Netherlan
Semimanufactures 8 31 ——  West Germany 13.
Oxides ___________________ 5,643 7,210 46  Norway 2,652; United Kingdom 1,578.
Metal including alloys, all forms ___ 5 86 2  Switzerland 50; West Germany 29.
Tungpwn Metal mcludmg alloys, all
____________________ 1 10 ®  Sweden 5; West Germany 4.
Vamdmm Metal including alloys, all
Zm ____________________ 7 2 —-  West Germany 1.
c:
Oxides _ . ________________ 2,419 2,752 3 West Germany 1,570; France 569.
Ash and residue containing zinc__ _ _ 303 301 —-—  Weet Germany 293,
Metal including alloys:
Scrap _________________ 92 _—  Finland 50; Netherlands 25.
Unwrought_ _____________ 12,168 11,969 ~—  Norway 5,204; Finland 4,910.
Semimanufactures _ _ _______ 4,459 4,618 _—  Francel, 995 Weat Germany 1,204.
Zi jum: Ore and concentrate_ __ __ _ 231 219 ——  West Germany
Other:
Ores and concentrates_ _ _ ___ ____ 1,011 383 ——  Sweden 211; Finland 135.
Oxides and hydroxides _________ 170 192 6 NA
Ashesand residues__ __________ 63 658 —-  Norway 611.
NONMETALS
Abrasives, n.es.:
Natural: Corundum, emery, pumice,
____________________ 5,139 12,208 6  Iceland 11,417.
Corundum ______________ 528 534 -~  West Germany 507.
Silicon carbide_ _ __________ 2n 656 —-—  Norway 642.
Dust and pawderofpmouaandsem
ue, thousands _ $236 $247 $35  Switzerland $209.
Gnndmg and polmhmg wheels and
__________________ 985 1,024 4 ‘West Germany 334; Austria 289.

See footnotes at end of table.
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Table 3.—Denmark: Imports of selected mineral commodities! —Continued
(Metric tons unl herwi ified)
Sources, 1983
Commodity 1982 1983 i .
g;‘& Other (principal)
NONMETALS —Continued
crude________________ 9,701 16,5856 -~  Canada 15,567.
8,269 28,726 ——  Netherlands 22,867.
4,423 4,10’; 3,076 ert Germany 530.
i 351 70 Raly 145; France 102,
i 52 . 1 33; United 17,
23,954 86,087 1  West Germany 14,510; Poland 11,276
11 181 9 763 21  West Germany 5, 612, 2,622
3,666 3,726 180  West Germany 1,550; Italy 750.
544 283 --  West Germany 259,
87,452 317,689 64  United ngdom 82,766.
pecified __ __ 76,885 7,501 816  West Germany 6,002.
Cryoliteand chiolite_____________ 46,472 46,450 —— Al from Greenland.
Diamond:
Gem, not set or m:f
value, thousands_ _ $3,235 $2,137 _— zium-Luxembourg $1,107; United
Industrial stones __ ______ —— $47 $15 __  Switzerland $10.
Diatomite and other infusorial earth _ _ _ 7,632 7,966 1,553 Iceland 2,665; Greece 2,270.
Fel , fluorspar, related materials:
Feldspar . ____ ___________ 5,896 3,873 _-  Norway 2,586; Sweden 1,145.
Fluorspar __ _______________ 502 615 ——  East Germany 417; France 145.
Unspecified - _ . ________ 818 K41 ——  West Germany 66.
Fertilizer materials:
Crude,nes __ —_____________ 68 486 —~  West Germany 454.
Manufactured:
Ammonia_ ______________ 330,650 363,677 - W?t Geman561644 ,198; Trinidad and
Nitrogenous _ __ __________ 81,603 115,771 1,665  Norway 33,296; undetermined 37,442
Phosphatic _ __ ___________ 18,818 ,69 __  Tunisia 3,145; West Germany 1 80'1
otassic_ _ __ ____________ , 261,952 23,793  West Germnn 145,447; East Ger-
many
Unspecified and mixed . _ __ _ .. _ 385,417 694,506 34,073 Norw’%%Z,’MO West Germany
1,254 1,225 46  West Germany
218,989 273,701 16 195 740; Sweden 71,523.
2 2 —— &
422 270 86  West Germnny 157
6,285 6,973 -—  West Germany 6,390.
M2 163 ——  Austria 142
615 464 1 Italy 177; West German:; 133
i 9,202 10,426 _—  Austria 3,848; Spain 2,
ca:
Crude including splittings and waste __ 167 223 —~  United Kingdom 86; Norway 80.
‘Worked including agglomerated split-
tings _ _ _ _ o __ 68 60 — Belgium-Luxembourg 50.
Nitrates,crude __ ______________ 1,420 49 . AllfromWeatGerman!.
Phosphates,crude ______________ 260,205 286,185 - M 187,773; Republic of South
Africa 95,796
Pigments, mineral:
Tt e 08 8w JoEmmsmeves
n oxides an es, , . est
Potassium salts, cruﬂvedf‘zx_l _________ 1,775 1,275 -- Al fromr%::tyGe y.
Precious and semiprecious stones other
than diamond:
Natural _____ $1,502 $1,312 $47  United S, om $523; West Ger-
many g
Synthetic _ $54 $75 $26 France $23; West Germany $12.
Pyrite, 202 112 —_  Sweden 86.
Salt and brine_ 313,456 168,465 45 Wgzt z%my 60,355; U.S.S.R.
Sodmm compounds, n.e.s.: Carbonate, ’
_______________ 61,050 46,610 Q) Eals3t Gs&rmnny 16,457; West Germany
Stone, send and gravel: .
ension stone:
Crude and partly worked _____ 171,125 268,247 ——  Sweden 133,231; Norway 125,933.
Worked ________________ 21,454 29,663 - Sweden 10,066; Italy 4,050.
Dolomite, chiefly refractorygrade _ _ 28,911 21,314 ~-  Norway 11, 688 Sweden 5,437.
Gravel and cmniad rock ________ 710,593 782,840 —-  Sweden 694,334 Norway 76,507.
Limestone other than d — 181,410 166,979 . Umgt?{é{mgdom 86,874; Sweden
__________ 8,235 8,431 Swoden 6, 870 Norway 885
Sand other tlmn meta.l-beanng . 70,735 67,100 6, b

See footnotes at end of table.
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Table 3.—Denmark: Imports of selected mineral commodities' —Continued
(Metric tons unless otherwise specified)
Sources, 1983
Commodi 1982 1983 i
v United Other (principal)
NONMETALS —Continued
Elemen
Crude mcludmg native and by-
_______________ 63,585 60,905 ——  West Germany 60,570.
cndnl precipitated, sublimed _ 143 103 _—  Allfrom West German;
ide_ _ _ o ___ 1,255 1,122 _—  Sweden 578; West German 529
Sulfuricacid_ . _ _ _ _ __________ 1,326 15,532 = Norway 11, 004 Finland 2,
Talc, steatite, soapstone, pyrophyllite _ _ 7,441 8,466 3 Norway 3, 693; 2,965
Vermiculite, perhte chlorite_ __ _____ 3,516 927 —_— Republic of South Africa 765.
____________________ 754,370 79,901 455  East Germany 57,024.
Shg and droses, not metal-bearing _ _ _ 6,703 4,041 ——  West Germany 2,079.
MINERAL FUELS AND RELATED
MATERIALS
Aaplmlt and bltumen, natural _ ______ 8,678 6,466 237 Sweden 4,166; Netherlands 1,344.
____________ 4,306 4,292 154 Sweden 2,082; West Germany 1,082.
Anthracite_ _ _______________ 37,267 8,316 86 France 4,696; West Germany 3,523.
Bituminous _____ th d tons__ 9,626 8,529 71  Poland 67; undetermined 8,376.
Briquets of anthracite and bitumi
coal ___________________ 73 145 - Umtgd Kingdom 138.
Lignite mcludmg briquets _ ______ 59,349 41,786 — 31,141.
Coke and semicoke _ _ _ __ __ _______ ,376 54,696 1,407 Frféxge 26 841 United Kingdom
Gas, natural: Gaseous )
million cubic feet__ 41 478 _—  West Germany 477.
geat ll:cludmg briquets and litter _ _ _ _ _ , 221 21,676 ——  Sweden 123 U S.S.R. 5,415.
etro)
Crude_ thousand 42gallon barrels__ 32,782 38,810 ——  United om 17,936; Kuwait
7,849; U. .S.R. 5,681.
Refinery products
L:queﬁed petroleum gas
do____ 1,876 1,686 (37  United Kingdom 939.
Gasoline __________ do____ 7,149 6,211 (3  Sweden 2,907; Finland 985.
Mineral jelly and wax _ _do_ 105 84 1 West Germany 56.
Kerogine and jet fuel _ _ _do_ 5,890 6,087 67  Netherlands 3 710.
te fuel oil _____ o_ 21,698 16,712 137  Sweden 9,591.
ricants _ . _ . __ o_ ___ 1,214 1,231 8 USSR. 484; Netherlands 228.
Residual fueloil - _____ do____ 14,651 10,909 - Sweden 4,336; East Germany 3,420.
Bitumen and other residues
do____ 1,205 1,171 (®  Netherlands 445.
Bituminous mixtures_ _ _do____ 16 10 ® West Germany 5.
Petroleum coke _ __ _ __ do____ 1,238 1,607 1,026  Netherlands Antilles 299.
"Revised. NA Not available.
1Table prepared by Jozef Plachy.
3] ess than 1/2 unit.

3May include other precious metals.

COMMODITY REVIEW

Metals.—Production of steel semimanu-
factures increased by about 14%. Output of
the Danish steel industry, which was based
mainly on scrap and imported ore and
produced a quantity of rolled products equal
to about one-third of Denmark’s consump-
tion in 1984, had decreased by about one-
third during the previous 5 years. The sole
producer, Danish Steel Works Ltd., contin-
ued to make technological improvements in
electric arc furnace design. One of its two
arc furnaces was closed permanently in
September. Modernization of the heavy

plate mill, which accounted for about 70%
of the rolled product, was completed, giving
improvements in quality and lowering pro-
duction costs. Despite these improvements
plus increased productivity and the econom-
ic upturn, the company operated at a loss
because of a 45% increase in the year’s
average price of scrap, together with low
capacity utilization and imports from devel-
oping countries and European countries
with government-subsidized industries.
Nonmetals.—Construction Raw Materi-
als.—Significant volumes of construction
aggregate were produced primarily for do-
mestic consumption. Total 1984 production
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of sand, gravel, and pebbles was about 24
million cubic meters; of this, approximately
85% was from about 900 gravel pits, and the
remainder included pebbles and nearly 2
million cubic meters of offshore sand main-
ly for land filling. Based on total federal
taxes of 0.50 krone for each cubic meter of
raw material extracted from the ground,
excluding salt, it is estimated that a total of
about 30 million cubic meters was mined in
1984, mostly construction materials. This
included moler, clays, peat, and stone as
well assand, gravel, and pebbles.

Fertilizer Materials.—Superfos A/S, Den-
mark’s large fertilizer producer and one of
Europe’s largest, purchased near yearend
for $112 million, Royster Co., a large U.S.
fertilizer enterprise with major facilities in
Florida. This was Denmark’s largest invest-
ment ever in the United States, and the
procurement was expected to stabilize Su-
perfos’ supply of raw materials for fertilizer
manufacture. Sales by Superfos reached a
record high level of 1.4 million tons in 1984
with nitrogen-phosphate-potash (NPK) fer-
tilizers comprising 60% of the total, a little
over one-half of which was exported. The
other fertilizers made in Denmark by Su-
perfos were P and PK. Royster had a
700,000-ton-per-year production capacity of
NP, as diammonium phosphate, for export
from the United States and NPK for U.S.
consumption.

Mineral Fuels.—Total energy consump-
tion increased 3% to 17.5 million tons of oil
equivalent after 4 years of consecutive re-
ductions totaling 15%. Approximately 18%
of total primary energy requirements was
supplied from indigenous resources; of this,
about three-quarters was oil and the re-
mainder was wind power, waste products
including straw and wood shavings, electric-
ity, and natural gas. The remaining 82%
was supplied primarily by imported coal
and coke, crude oil, and oil products, in
order of contained energy equivalent. Oil
continued to account for about 60% of
Denmark’s energy consumption; of this,
22% was supplied from domestic sources.
Imported coal and coke continued to supply
about one-third of Denmark’s primary ener-
gy requirements.

The Government effected more efficient
utilization of indigenous energy resources
by pressuring the original sole oil and gas
concessionnaire, the Dansk Undergrunds
Consortium (DUC), to perform more ag-
gressively and efficiently and by inviting
other private prospectors to search for new
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deposits.

Environmental measures adopted by Par-
liament in May were to reduce sulfur emis-
sions from smokestacks by 40% over a 10-
year period. In addition, the sulfur contents
of fuel oil and gas were to be lowered.
Industry estimated that these measures
would add $100 million per year to the total
cost of fuels and could affect fuels competi-
tion.

Coal.—Denmark has no coal deposits. To-
tal coal imports increased by 11% to 9.9
million tons in 1984. Imports from Poland
nearly doubled to one-third of total imports,
and that from Australia tripled to one-sixth
of total imports. Nearly all powerplants and
district heating plants had been converted
to coal following the oil crises of 1973 and
1979. The United States became Denmark’s
leading supplier of petroleum coke primari-
ly for fuel in the Danish cement industry.
U.S. petroleum coke deliveries to Denmark
in 1984 were 240,000 tons and accounted for
more than 70% of Danish imports of this
material.

Natural Gas.—The sole natural gas oper-
ator, DUC, initiated production of natural
gas in August from the Tyra Gasfield in the
Danish North Sea. The gas was extracted
from a depth below the ground of 2 kilome-
ters, from 36 holes under 4 platforms. Total
production by yearend was about 30 billion
cubic feet, but about three-quarters of this
was reinjected. The distributor, Dansk Olie
og Naturgas A/S (DONG) completed by
midyear construction of a pipeline from the
field across Denmark to the eastern coast to
be linked to the Swedish network. Approx-
imately 40 kilometers of faulty pipe had to
be replaced. The pipeline and the domestic
distribution system, including a line to the
Federal Republic of Germany, became oper-
ational October 1, 1984, and a total of nearly
8 billion cubic feet of gas had been distrib-
uted by yearend both domestically and to
the Federal Republic of Germany. Long-
term contracts had been made with Sweden
and the Federal Republic of Germany for
delivery of a total of about 20 billion cubic
feet per year through the year 2003. This
gas was expected to come from the Tyra and
Roar Gasfields as well as from oilfields. The
Roar Gasfield was scheduled to be opera-
tional by 1989. Many Danish households
had resisted conversion to gas. However,
progress was made in boosting potential
domestic sales by modification of domestic
prices and gas taxes and planned conver-
sion of some coal-fired powerplants to gas. It
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was anticipated by the Government that
one-third of Danish homes would soon be
using gas. Gas reserves had more than
doubled as a result of drilling in 1983, to
about 8 trillion cubic feet.

Nuclear Energy.—A parliamentary deci-
sion at yearend 1984 abandoned nuclear
energy as part of future Danish energy
planning, and this form of energy remained
nonexistent in Denmark.

Petroleum.—Production of crude oil from
the Danish North Sea’s Gorm, Skjéld, and
Dan Fields continued to increase, although
at a slower rate than the sharp increases of
the previous 3 years. The oil pipeline from
these fields to the refinery in Fredericia
went on-stream in 1984. Net imports of
crude oil increased by about one-tenth to
approximately 34 million barrels. Net im-
ports of refined products decreased by about
one-third to approximately 23 million bar-
rels, primarily because of increased exports.
Decreased imports of refined products from
the United Kingdom were replaced by in-
creased imports from Kuwait. In 1983, Ku-
wait had purchased Gulf Oil A/S Denmark,
including the Gulf refinery. One-half of
imports of refined products continued to be
from Sweden.

After having enjoyed for many years an
exclusive concession to explore for petrole-
um products in Danish territory, DUC had
been forced in 1983 to relinquish 74,000
square kilometers, about one-half of the
total designated exploration area. A first
licensing round covering about 9,000 square
kilometers was concluded in the spring.
This consisted of granting 15 licenses off-
shore and on land to 7 oil industry groups
comprising 10 private Danish firms and 12
foreign firms including 7 U.S. firms. Five of

261

the U.S. firms were potential operators.
Two firms had begun exploration by year-
end 1984. Dansk Olie og Gasproduktion, a
division of Government-owned DONG, car-
ried a 10% to 20% interest at the explora-
tion stage, rising in the case of large finds to
40% to 50% at the production stage. DUC
relinquished another 35,000 square kilome-
ters of exploration territory in 1984, and a
second round of licensing was scheduled for
1985.

In anticipation of curtailment of its explo-
ration activities by an expected forced re-
linquishment of the remaining 25% of its
exploration territories in 1985, DUC accel-
erated efforts to increase production from
its oilfields, especially the Dan Field, which
was the oldest Danish North Sea field,
having produced since 1972, although pro-
duction had declined significantly after
peaking in 1977. DUC planned to install in
the Dan Field 1 processing platform and 2
new production platforms and to drill, from
each of the latter, 12 exploratory wells. The
Skjold Field was also to be further devel-
oped, and the new, smaller Rolf Field was to
be developed, both by DUC. Production of
some oil by DUC from its Tyra Gasfield was
also expected. Although it was anticipated
that production from the Gorm Field would
decrease, it was expected that Denmark’s
crude oil production would increase by 60%
by 1987 to 27 million barrels. Prior to
development in 1984 of the Tyra Gasfield
and completion of the gas collection net-
work in the North Sea, oil production had
been limited by laws preventing gas burn-
ing at the well. Consequently, an indirect
result of the Tyra Gasfield development was
to increase oil production in the Danish
North Sea.

GREENLAND

The lead-zinc and cryolite mines were
depleting rapidly, and it appeared that
without further discoveries of significant
reserves these operations would cease or
decrease significantly by the end of the
decade. Exploration for these and other
nonfuel mineral commodities continued at a
slow pace. The Greenland population was
keenly aware of the environmental damage
potential of minerals exploration.

The Geological Survey of Greenland dis-
covered significant tungsten mineralization
near the capital coastal city of Nuuk on the

west coast of Greenland. The mineralization
occurs as scheelite, CaWO,. Although suffi-
cient grab samples were analyzed to show
that the strike was extensive, covering a
1000-square-mile area, no systematic drill-
ing and sampling was done. The genesis and
modes of occurrence resemble in many re-
spects the Mittersill tungsten deposit in
Austria that was being mined by Wolfram
Bergbau und Hiittengesellschaft mbH. The
most promising occurrence was found in a
coastal area within 3 miles of Nuuk.
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Table 4.—Greenland: Production of mineral commodities®

(Metric tons unless otherwise specified)
Commodity - 1980 1981 1982 1983 1984°
Cryohte crudeore® __ _ ________________ 48,700 44,200 43,900 46,500 67,200
metalcontent_ _ _________ 29,600 26,900 26,500 20,300 17,500
Sllver In lead trate, metal
thousand troy ounces_ 566 543 759 608 791
Zinc: Concentrate, metal content _ _ _ ________ 85,700 79,700 80,000 73,100 71,300
1Table includes data available through Aug. 23, 1984.
?Data represent shipments.

Table 5.—Greenland: Exports of selected mineral commodities!
(Metric tons unless otherwise specified)

Destinations, 1983
Commodity 1982 © 1983 - i .
g&g . Other (principal)
Cryolite and chiolite ___ __________ 43,910 46,450 -~ Allto Denmark.
Lead: Ore and concentrate _ . _____ 104,144 34,216 ——  France 23,572; Belgium-Luxembourg
Zinc: Ore snd concentrate _________ 354,341 152599  __  France 47,238; Finland 40,499

1Table prepared by Jozef Plachy.

Table 6.—Greenland: Imports of selected mineral commodities*
(Metric tons unless otherwise specified)

: Sources, 1983
Commodity 1982 1983 i .
g;‘::l Other (principal)
METALS
Aluminum: Metal including all
semzmanu.ﬁacturesmd ______ff____ 64 55 (?) Denmark 54.
Copper: Metal inclu alloys, semi
manufactures _ En_g ___________ 93 59 (®)  Denmark 59.
Iron and steel: Metal, semimanu-
factures__ _________________ 5,106 4,651 2  Denmark 3,962.
Lead: Metnlmcludmgall all forms_ _ 17 5 ——  All from Denmark.
Pl:hmum-group mhetalst Py mclzgil;g
oys, unwrought an Wro
Silver: Metal i cludmgvf.l‘lle’ o ugh i s - Do
ver: ine loys, unwrought
and y wrought _______ do____ $12 $22 - Do.
Zinc: ding alloys,
factures___________________ . 12 - Do.
Zirconium: Metal including alloys, all
forms ____________________ 16 -
NONMETALS
Cement___________ S 9,400 10,292 --  Denmark 10,291.
Clays,crude _ _________________ 17 25 —-  All from Denmark.
Diamond: Gem, not set or strung
value, thousands_ $10 $15 ——
Fertilizer materials: Manufactured _ _ _ _ 961 923 - Canad3650 Denmark 267.
Gypsumand plaster _____________ 16 4 __ Al from Denmark.
Lime _____________________ 436 1,232 - Do.
Saltandbrine_ ________________ 6,278 3,255 —-  Denmark 2,555; Canada 700.
Sodlum compounds, n.e.s.: Carbonate,
_______________ 13 11 ——  All from Denmark.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked _ __ __ 12 1 —— Do.
N 7 4 - B
other me - 3
Sulfur: Sulfuricacid - ____________ 24 15 . Do.

See footnotes at end of table.
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Table 6.—Greenland: Imports of selected mineral commodities’ —Continued
) Sources, 1983
odi 1982 1983 i
Commodity United Other (principal)
hﬂNERALDF;UAEIB AND RELATED
Carbon: Carbonblack __ __________ 49 ® --  All from Denmark.
: Anthracit: And‘ tuminous _____ 1,167 637 - Do.
P ALl‘ efied trol ot
u eu
a l:hl:>e } 42 ga) on barrels_ . 1 1 - Do.
Gasoline __ ___________ do____ 59 48 - 3
Kerosme and )et fuel . _ ____ do____ 52 103 —-  Denmark 53,
________ _— 1,124 1,103 ~-  Denmark 632, Netherlands 191.
Lul neanta ____________ do____ 16 11 (®  Denmark
Bitumen and other residues _do____ 2 @ _ All from Denmark
Bituminous mixtures ____ _ do____ 1 1 .
1Tabl pared by Jozef Plachy.
’lmethanpre 1/2 unit. v
COMMODITY REVIEW Mineral Fuels.—Bench-scale experiments

Metals.—Production of lead and zinc con-
centrates from the Black Angel Mine
decreased for the fifth successive year be-
cause the ore continued to become leaner.
Sales decreased for the third consecutive
year. Reserves continued to fall despite
considerable exploratory drilling in the
mine area. Reserves were equivalent to
about 3 years of production after having
decreased by about the equivalent of 6
months’ production during 1984. A pillar-
mining program began. Technological im-
provements in beneficiation improved re-
covery of ore values. Exploration for lead-
zinc deposits continued in other areas of
Greenland.

A poor market for lead and zinc concen-
trates and heavy ice conditions caused
Greenex A/S to close the concentrator for a
major overhaul in December.

Nonmetals.—Kryolitselskabet Oresund
A/S reported that cryolite resources in
Greenland would be depleted in a few years.
An old mine that had been closed in 1982
because of decreasing ore quality had been
reopened in 1983 and was expected to again
be closed in 1986. The company contin-
ued its study of economical methods of
separating cryolite from deposited sedi-
ments collected during its beneficiation and
from pot liners from aluminum reduction
cells.

and engineering-economic feasibility stud-
ies beginning in 1978 and concluded in
February 1984 by Risé National Laboratory
in Roskilde, Denmark, revealed that a ura-
nium deposit in the Kvanefjeld area in
southern Greenland is an exploitable re-
serve. Reserves are sufficient to allow pro-
duction of approximately 20,000 tons of
uranium oxide (yellow cake). Ris6 developed
an improved aqueous carbonate pressure
leaching process to extract the uranium
from the ore and showed in a pilot plant
and engineering-economic study that the
process was economically feasible assuming
a 15-year open pit mine life. Extraction with
acid proved to be uneconomical. The pilot
plant demonstrated an 85% uranium recov-
ery from a typical ore. The ore assayed at
an average of 365 grams of uranium per ton.
The Riso report was presented for consider-
ation to the Danish Government, the Green-
land Home Rule Authority, and the joint
Committee on Mineral Resources in Green-
land on which Denmark and Greenland
were equally represented. Environmental
problems were not resolved, and the strong
environmental concern of the Greenland
population presented a potential obstacle.

‘Phymcal scientist, Division of International Minerals.
eceuarhyr values have been converted from
) to US. dollars at the rate of
DKr1036 US$1.00, the average for 1984.






The Mineral Industry of
Egypt

By John R. Lewis!

The mainstay of the mineral sector of
Egypt’s economy continued to be petroleum.
Other minerals, in far lower proportions,
were aluminum metal, iron ore, and some
clays and fertilizer components. Egypt was
self-sufficient in petroleum. Crude oil re-
serves were being found at the rate of only
T% per year, while demand was growing at
12% to 15% per year. It was felt that this
faster growth in demand would, within just
a few more years, swallow up Egypt’s ex-
portable surplus petroleum, which in 1984,
was bringing in slightly more than 60% of
Egypt’s total export revenues, or about $2.5
billion.2

Exploration for petroleum and a wide
variety of nonfuel minerals was very active
and appeared on the upswing because of
Egypt’s recently announced policy of invit-
ing non-Egyptian companies, particularly
West European and North American pri-
vate sector companies, to participate in
most facets of Egypt’s economy.

The country’s gross domestic product, at
slightly more than $20 billion, was increas-
ing at about 8% per year, and despite a high
rate of inflation, a growing population, and
rising unemployment, significant interna-
tional finance continued to flow toward a
number of industrial projects, particularly
petroleum. There were also benefits from
home remittances by more than 2 million
Egyptians working abroad, tourism, and
Suez Canal tolls, all of which helped to
bring Egypt’s balance of payments almost,
but not quite, into equality.

Government Policies and Programs.—
The Egyptian Government continued to

encourage much-needed investment, both
domestic and foreign, in productive ven-
tures, including minerals and mineral fuels.
Problems within Government circles that
tended to discourage investors were slowly
disappearing. As an example, the Ministry
of Petroleum and Mineral Resources an-
nounced, late in 1984, that 10 new oilfields
had been put on production during the year.
A list of minerals available for exploitation
included 95 gold mines, over a billion tons of
phosphate, billions of tons of gypsum and
silicon for making glass, plus new zinc and
copper developments in Sinai.

Work under the joint Egyptian-U.S. Min-
erals, Petroleum and Groundwater Assess-
ment Program (MPGAP) actively continued
throughout the year. Sponsored by the U.S.
Agency for International Development, the
program’s overall administration was under
the direction of Bendix Field Engineering
Co., Grand Junction, CO.

In addition to assisting in the discovery of
apparently commercial deposits of gypsum
and potash, remote sensing was being used
to train Egyptian specialists in mineral
resource exploration and mapping. The Pre-
cambrian rocks of the Eastern Desert and
the Sinai Peninsula were being evaluated
for metals. Two old gold mines, Um Rus and
Atud, not far inland from the Red Sea, were
being rehabilitated for full evaluation and
underground sampling, and two field par-
ties were doing regional geochemical explo-
ration in the southern Sinai, where copper
occurrences and other minerals had been
found in the previous season.
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PRODUCTION AND TRADE

Egypt sold its crude oil to many nations.
At mid-1984, Marubeni Corp. of Japan
concluded a 9-month contract to purchase
10,000 barrels per day of crude from Amoco
International Oil Co. at the official price of
$28 per barrel for 33° API Suez blend.
Marubeni was the first Japanese trading
house to enter into a term contract for
Egyptian oil, but several others, all heavy
buyers of Persian Gulf crude, were also

looking for alternative suppliers outside the
gulf. Several Japanese firms bought Egyp-
tian oil on the spot market during the year.

In addition to Japan, Egypt’s customers
included oil companies or oil traders based
in Canada, the Federal Republic of Ger-
many, France, Greece, Israel, Italy, the
Netherlands, Romania, Spain, Sudan, Tur-
key, the United Kingdom, and the United
States.

Table 1.—Egypt: Production of mineral commodities*
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983P 1984¢
METALS
Aluminum ________________________ 120,000 133,812 141,000 140,194 2166,000
Copper, refined,secondary _ ___ ___________ 2,000 2,400 __ —
Iron andsteel:
Iron ore and concentrate _ _ _ thousand tons_ _ 1,776 1,943 2,140 2,223 2,500
Pigiron ____ _______________ d T €250 T €220 113 196 225
Steel,crude _ _ __ __ 800 900 480 125 200
Semimanufactures 847 850 900 378 500
Ferroalloys: Ferrosilicon® _____________ 5,000 5,000 6,000 26,000 7,500
NONMETALS
Asbestos_ _ _ _ _ _ __ _ _________________ 316 325 424 245 325
Barite ___ _ __ ___ . ___ 4,532 2,108 3,101 3,185 3,200
Slement: Hydraulic ________ thousand tons_ _ 3,028 3,499 4,800 5,500 6,500
ays:
gentonit,e _______________________ 5,200 5,200 5,200 2,512 3,000
Fireday_ _ __ ___ _________________ 942,000 995,000 975,263 205,000 250,000
Kaoln_ ___ _ _ _ _ _ _ _ _ _____________ 41,227 3 49,787 100,176 115,000
Feldspar, crude_ _ _ _ 3,309 3,480 8,436 5,945 5,500
Fluorspar _ _ _ __ ____________________ 1,752 535 90 12 50
Gypsumand anhydrite,crude _ _ _ _ _________ 940,000 950,000 931,150 721,340 750,000
Lime_.____ _______________________ 87,000 91,294 94,000 93,660 97,500
Nitrogen: N content of ammonia thousand tons_ _ 400 518 639 905 2 686
Phosphate: Phosphaterock _ ___ _____ do____ 658 720 708 623 21,043
Pigments, mineral, natural: Iron oxide ___ ____ 126 130 150 __ __
Salt, marine _ _ _ ___ ______ thousand tons_ _ 636 679 829 918 1,000
Sodium compounds:
Sodium carbonate 18,849 23,364 41,273 43,000 40,000
Sodium sulfate _ _ 2,942 3,000 3,000 1,950 2,000
Stone, sand and gravel:
Basalt _________ thousand cubic meters_ _ 96 103 90 NA 100
Dolomite ____________ thousand tons_ _ 500 500 500 500 500
Granite, dimension _ _ _ _ _ _ _ cubic meters_ _ 6,408 6,400 4,765 NA 4,000
Gravel _ _ _ ______ thousand cubic meters_ _ 3,400 3,400 6,480 €7,000 7,500
Limestone and other calcareous n.e.s _do_ _ _ _ 5,196 5,535 7,037 9,276 10,000
Marble blocks (including alabaster)
cubic meters_ _ 32,000 46,930 19,380 16,400 17,500
Quartz _ _ _ _ __ ___________________ 10,000 10,000 10,000 NA 7,500
Sand including glass sand
thousand cubic meters_ _ 6,000 6,200 6,874 166 1,500
Sandstone_ _ _ . _ _____________ do____ 32 32 785 613 710
Sulfur:
Elemental, byproduct - _ _ _ _ ___________ 3,300 2,408 2,281 1,000 1,250
Sulfuricacid - ___________________ 32,000 44,111 45,118 44,899 45,000
Talc, steatite, soapstone, pyrophyllite _ _ _ _____ 4,007 5,723 8,291 4,519 6,000
Vermiculite_ _ _ _ __ __________________ 730 730 280 300 325
MINERAL FUELS AND RELATED MATERIALS
Coke: Oven and beehive __ _ _ _ thousand tons_ _ 915 920 974 916 950
Gas, natural:
Gross production_ _ _ _ _ _ million cubic feet_ _ 84,624 108,000 114,074 120,000 140,000
Marketed - _ _ _______________ do____ 60,000 70,000 78,000 95,000 110,000
Petroleum:
Crude ______ thousand 42-gallon barrels_ _ 227,395 234,330 245,645 262,486 325,000

See footnotes at end of table.
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Table 1.—Egypt: Production of mineral commodities' —Continued
(Metric tons unless otherwise specified)
Commodity 1980 1981 1982 1983° 1984°
MINERAL FUELS AND RELATED MATERIALS
—Continued
Petroleum —Continued
Refinery products:
Gasoline and naphtha
thousand 42-gallon barrels_ _ 15,068 16,000 16,200 20,500 25,000
Kerosine and jet fuel . _ _ _ _ __ __ do____ 13,361 13,208 14,100 18,500 20,000
Distillate fueloil - _ _________ do____ 18,791 19,000 19,250 25,000 25,000
Residual fueloil ___________ do____ 47,841 49,004 52,650 70,000 75,000
Lubricants_ _ _ _ _ _______ ___ do____ 539 600 650 1,000 1,000
Liquefied petroleumgas_ _ _ _ _ _ _ do____ 1,612 1,800 1,900 2,000 2,500
Asphalt_ _ ___ ____________ do____ 1,654 1,800 1,900 2,200 2,500
Unspecified - _ _ ___________ do____ 292 400 450 800 1,000
Refinery fuel and losses _ _ _ _ _ _ _ do_ ___ 4,500 4,600 4,650 6,000 6,500
Total ___ _ _ _ _________ do____ 103,658 106,412 111,750 146,000 158,500
®Estimated.  PPreliminary. "Revised. ~NA Not available.
1Table includes data available through June 19, 1985.
2Reported figure.
COMMODITY REVIEW
METALS Iron and Steel.—Work on Alexandria

Aluminum.—Total installed capacity in
Egypt’s only aluminum smelter, at Nag
Hammadi, remained 166,000 tons per year.
Installation, with Soviet aid, of a fifth pot-
line was completed during the summer of
1983, and it appeared that the Egyptian
Electric Authority had been able to allocate
sufficient electrical power to permit full
output during 1984.

The plant’s product mix was 41,000 tons
of ingots, 40,000 tons of billets, 30,000 tons
of slabs, 20,000 tons of wire, 25,000 tons of T-
bars, and 4,000 tons of foundry alloys. The
local market consumed about 65,000 tons,
fabricated into electrical cables, household
utensils, sheets, disks, extruded sections,
and aluminum alloy castings for the auto-
motive industry.

The balance of the year’s output from the
Nag Hammadi plant was to be exported.
Value of these shipments was pegged by the
Aluminum Co. of Egypt (Egyptal) at $130
million. A vigorous worldwide advertising
sales campaign was mounted by the compa-
ny in early September.

Egypt had no bauxite and bought alumi-
na from Australia. This intermediate prod-
uct entered the country at the Red Sea port
of Safaga and then moved by truck 220
kilometers to the smelter. A railroad was
under construction which was expected to
reduce Egyptal’s costs significantly. Also,
Egyptal indicated that it was interested in
buying up to 100,000 tons per year of
surplus alumina from the plant of India’s
National Aluminium Co. Ltd., in the east-
ern Indian State of Orissa.

National Steel Co’s. El Dikheila direct-
reduction steelworks progressed about on
schedule during the year. Japan’s Nippon
Kokan K.K. emerged as the most likely
company to supply a 430,000-ton-per-year
bar mill to the El Dikheila plant. Kobe Steel
Co. was chosen in late March to be the
equipment and services supply contractor
on the project and was to install Midrex
equipment. The contract price was $53.3
million. A process license agreement was
signed at the same time with Midrex Inter-
national BV for a 716,000-ton-per-year
direct-reduction plant producing sponge
iron. Kobe contracted with the Federal
Republic of Germany’s Lurgi GmbH to per-
form the basic engineering for the plant.
The direct-reduction plant will be designed
to use 70% pellets and 30% lump iron ore,
both of which will be imported. Fuel for
heat will be natural gas from the offshore
Egypt Abu Quir Field of the Egyptian Gen-
eral Petroleum Corp. (EGPC) in the Medi-
terranean. The International Finance Corp-
oration holds a 3% equity in the company,
while Kobe and Toyo Menka also have
minority stakes, bringing the total of Japa-
nese participation to 10%. The plant was
scheduled for completion by mid-1987.

NONMETALS

Cement.—The vigorous campaign to build
cement plants and utilize the output in the
very active construction program of the
Egyptian Government’s Ministry of Hous-
ing and Reconstruction resulted in a
healthy increase in the production of ce-
ment as well as another leap in cement
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imports. Expansion' of plants was proceed-
ing in a number of locations and included
new production lines at old plants, new
clinker grinding capacity, and at least one
totally new plant, by the Helwan Portland
Cement Co. at El Minya.

Six cement plants were operating in
Egypt in 1984, and production amounted to
about 6.5 million tons. Egypt produced
roughly one-half the cement it consumed.
Most of the imported material was clinker,
which was processed into cement within the
country. Heating energy for kilns was ei-
ther fuel oil or natural gas. In one plant,
blast furnace slag from the steelworks was
used with other raw materials to make slag
cement.

Rock Products magazine reported? that in
an effort to improve cement distribution
and production throughout the country, the
Egyptian Cement Office, an association of
public sector cement manufacturers, and
the newly formed Organization for Building
Materials asked the Arab Swiss Engineer-
ing Co. to make two feasibility studies. The
first was to be a study evaluating the
distribution of cement throughout the coun-
try, using the Nile River. Cement was
distributed primarily by road. The second
study was to examine the establishment of a
maintenance company to serve the cement
producers. Such a company would employ
highly specialized personnel able to perform
maintenance work and repairs in a timely
and efficient manner.

Gypsum.—A bed of high-purity gypsum
more than 40 meters thick was discovered
in early 1984 in the Gemsa area near the
Red Sea and the mouth of the Gulf of Suez.
It was found during exploratory drilling by
the Egyptian Geological Survey and Mining
Authority (EGSMA). Geological and struc-
tural conditions indicate a deposit that is
laterally extensive and not complicated by
dislocations.

Phosphate Rock.—The greatly expanded
West Sebaeya phosphate mine of Abu-
Zaabal Fertilizer & Chemical Co. (AZFC),
located 31 kilometers north of Idfu near the
Nile River, was expected to be operational
in mid-1986. Already producing 600,000 tons
of ore per year, the expanded operation will
produce an additional 1.2 million tons per
year. Ultimately, an annual output of 4.3
million tons per year is planned. The ore
will be graded, washed, and dried and then
barged down the Nile to the AZFC fertilizer
plant located 30 kilometers north of Cairo.

General project management, including
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purchasing, continued in the hands of Sel-
trust Engineering Ltd. of London. A $5.7
million bid for a dewatering and drying
plant, storage facilities near the Nile, and a
large loading dock was analyzed and sub-
mitted to AZFC for consideration. Draglines
worth $7.1 million were to be supplied by
Ruston-Bucyrus, and reduction works val-
ued at $9.25 million were proposed by GEC
Mechanical Handling Co. of the United
Kingdom. The processing plant will have a
capacity of 3,500 tons of fine-grain phos-
phate rock per day. Concentrates will be
produced by washing and/or flotation, de-
pending upon the type of ore. The concen-
trates will be transported about 4.5 kilome-
ters in a pipeline to a location on the banks
of the Nile where they will be dried and
stored. Barges will haul the dried product to
the AZFC fertilizer factory in lower Egypt.
Waste products will be pumped about 10
kilometers away into the Western Desert.
GEC will be responsible for the design,
equipment, construction supervision, test-
ing, and personnel training for the process-
ing plant and associated installations. .

Potash.—In the vicinity of Gemsa, near
the mouth of the Gulf of Suez on the Red
Sea, exploration for potash was underway
during the first half of 1984. Work was
being undertaken by EGSMA under the
MPGAP project sponsored by the U.S.
Agency for International Development. A
test well in Miocene evaporites had reached
a depth of over 400 meters by May, and
continuous coring was being carried out.
The immediate target was a potash zone
averaging 8 meters in thickness in the Zeit
Formation. This zone had been found in
wells drilled for oil over a 250-square-
kilometer area on the western shore of the
Gulf of Suez. Indications were that the zone
was mainly the potassium chloride mineral,
sylvite. There was optimism that should
high-grade composition and stratigraphic
continuity be confirmed through additional
coring, such a large deposit ideally situated
at tidewater would prove readily feasible
for development.

MINERAL FUELS

Coal.—The coal reserves of Egypt were
increased in 1984 from 50 to 65 million tons.
The increase in reserves was established as
the result of an extensive core drilling
program conducted during the year in Sinai
by the EGSMA. The Egyptian Government
was planning its first thermal powerplant
at Ain Musa.
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In addition to a partially developed coal
mine at Maghara, in Sinai, there were
known probable commercial coal deposits in
at least two other locations in Egypt. Both
were under investigation during the year.
Meanwhile, much of Egypt's coking coal
needs were supplied by Australia, the Sovi-
et Union, and the United States.

Natural Gas.—Egypt’s gas reserves had
been determined to be 8.5 trillion cubic feet.
This volume had been previously expected
to last for 25 years, but by 1984, in the face
of burgeoning demand, was expected to last
only 10 to 12 years, assuming there were no
further discoveries. Therefore, the Egyptian
Government was seeking ways to stimulate
exploration for and production of additional
-gas. The objective in finding more gas was
to contain rapid growth in demand for
petroleum products, which was threatening
to consume much oil that might otherwise
be available for export to earn foreign
exchange.

Some years earlier, when the Egyptian
Government determined that it would be
desirable to develop the country’s crude oil
potential rather rapidly, it attracted oil
operators by offering them favorable incen-
tives to explore and develop oil reserves.
Late in 1984, to encourage this same type of
accelerated development of the country’s
natural gas potential, a similar policy was
adopted. The new policy sought to encour-
age foreign companies to find and develop
gas reserves and make greater volumes
available to the rapidly growing domestic
market. Two companies, Azienda Generali
Italiana Petroli S.p.A. (AGIP) of Italy and
Amoco International Oil Co. of the United
States, were pioneering in negotiations with
the Government, mostly over a price for
gas. Both the Nile Delta and parts of the
Mediterranean Sea were known to be gas
prone, and more gas than oil was showing
up in wells drilled in Egypt’s Western
Desert. Amoco tested its Abu Gharadiq WD-
9-15-1 well at 13.2 million cubic feet of gas
and 312 barrels per day of condensate, for
example, during the year.

The main plant of the Sinai Associated
Gas project, located at Abu Rudais on the
eastern side of the Gulf of Suez, went into
operation during 1984. The plant was to
remove 70,000 barrels per year of liquefied
petroleum gas and 1,250 million cubic feet
of natural gas per year from associated gas
produced from the Belayim Marine Field of
the Belayim Petroleum Co. Belayim Marine
was Egypt’s oldest offshore oilfield, having
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begun production in 1953. In 1984, output
was still rising above the 120,000 to 140,000-
barrel-per-day range of 1983.

Petroleum.—Exploration.—Egypt was
very actively engaged in granting multiyear
production-sharing  concessions, under
which many exploratory wells were to be
drilled during 1984. By May, six agreements
had been signed, all with Western Europe-
an companies or consortia. They were for
periods of 4 to 8 years and were for various
sized tracts located both onshore in the Gulf
of Suez Basin and offshore in the Gulf of
Suez. Later, three other agreements were
made with Shell Winning NV of the Neth-
erlands and Shell Qarun of the Federal
Republic of Germany for tracts in the West-
ern Desert, in the East Gemsa area of the
Gulf of Suez, and in several other areas in
the Gulf of Suez. In all, in 1984, Egypt
planned to make 13 exploration concession
agreements having a combined exploration
obligation in excess of $500 million. Several
oil companies were to become signators,
including Trend Exploration Ltd. (Canada),
Exxon Corp., Getty Oil Co., Marathon Pe-
troleum Co., British Petroleum Ltd., and
Continental Oil Co.

In another sector, an unrelated conces-
sion was negotiated with Total Orient for
2,400 square kilometers in the North Sinai
Basin. The company would spend $49 mil-
lion in 6-1/2 years to drill seven wells.

‘Meanwhile, extensive exploratory drill-
ing on some of these tracts, plus many that
were won earlier, was progressing rapidly
both in the Eastern areas and in the West-
ern Desert. A unit of the Gulf Oil Corp.
spudded a wildcat in late 1984 in 275 feet of
water in the southern end of the Gulf of
Suez. The well was to go to 12,000 feet into
Miocene and Nubia sands. Estimated cost
was $5 million. Other companies were drill-
ing exploration wells in numerous places.

Production.—Crude oil production con-
tinued the rapid growth of recent years and
generally ran between 870,000 and 890,000
barrels per day. This was an increase of
20% to 24% above 1983 production levels
and brought the country ever closer to its
target of 1 million barrels per day. Observ-
ers expected the target to be reached in
1986 or 1987. In a move designed to lend
support to the efforts of the Organization of
Petroleum Exporting Countries, of which it
is not a member, the EGPC cut Egypt’s
November-December output from a sched-
uled 900,000 barrels to 870,000 barrels per
day. It also maintained its crude oil prices
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for the eighth straight month. Prices for
various crudes ranged from $28.00 per bar-
rel for 33° API Suez blend to $25.60 for 24°
API Ras Gharib crude.

Front-runner among oil producers in
Egypt was the Gulf of Suez Petroleum Co.
(GUPCO), owned by the Government-owned
EGPC and Amoco Egypt Oil Co., a subsid-
iary of Standard Oil Co. (Indiana). Produc-
tion, at 548,900 barrels per day, was up 6%,
and the annual increase was for the tenth
consecutive year. Accounting for GUPCO’s
increase were five recent discoveries, which
were put on production in 1984, plus field
extensions, infill drilling, and expanded sec-
ondary recovery in producing fields. The
operator completed 43 development wells in
the Gulf of Suez and was drilling 12 others
at yearend. GUPCO produced 60% of
Egypt’s crude. .

Activity continued strong among other
crude-producing units. In May, start of pro-
duction was inaugurated at two new fields.
The onshore Ras al-Bihar Field, located
south of Ras Gharib on the west shore of the
Gulf of Suez, was operated by the state-
owned EGPC. It produced about 12,000 bar-
rels per day at the outset-and was connected
directly to the Ras Gharib Marine Terminal
via an 80-kilometer pipeline. East of Ras
Gharib in the Gulf of Suez, the second field,
Ras Fanar, was brought into production by
its owners (EGPC 50%, and 50% in equal
shares by Deminex, Shell, and British Pe-
troleum). In mid-1984 the field was produc-
ing 9,000 barrels per day, and later in the
year it went to 15,000 barrels per day.

From the new Zeit Bay Field offshore in
the Gulf of Suez, Egypt was producing
directly into the export marine terminal at
Ras Gharib at 23,000 barrels per day. Pro-
duction was to be 45,000 barrels per day by
yearend 1984, and was to peak at 80,000
barrels per day at some later date. Zeit Bay
will eventually export through its own ma-
rine terminal. Crude output sold for the top
Suez area price, $28.00 per barrel.

Perhaps indicative of the rapid pace of
offshore oil activities in Egypt, a Cairo air
service bought seven Bell helicopters, using
financial assistance worth $12.1 million
from the Export-Import Bank of the United
States, for delivery in May. The machines
were to be used to service drilling rigs
working primarily in the Gulf of Suez,
where about 90% of Egypt’s drilling, pro-
duction, and reserves were located.

Transportation.—Egypt’s Suez-Medi-
terranean (Sumed) crude oil pipeline system
was constructed to bypass the Suez Canal’s
restrictions on fully loaded supertank-
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ers. The twin 42-inch pipelines ran for 320
kilometers from a bay on the Gulf of Suez
located about 30 miles south of Suez to a
point on the Mediterranean seacoast just
north of El Amiriya and just west of Alex-
andria. Work on a $400 million project to
increase throughput from 1.6 to 2.5 million
barrels per day was begun during the first
half of the year. Plans to increase capacity
had earlier been shelved because of cut-
backs in production of Middle East oil and
slackness in oil transit operations. Sumed
was owned by the Arab Petroleum Pipelines
Co., which was owned 50% by Egypt and
50% by Saudi Arabia, Abu Dhabi, Kuwait,
and Qatar. Plans to expand the competing
Suez Canal were, in effect, shelved early in
1984 for reasons similar to those under
which Sumed was delayed for about 6
months.

During midsummer 1984, the Gulf of Suez
and the Red Sea were the scenes of mysteri-
ous explosions directed against water-borne
shipping. Eventually a few explosive devices
were found and rendered harmless, but not
before a number of ships, including tankers,
were damaged.

Uranium.—At midyear, it was announced
in Cairo that the United States had granted
Egypt $37 million to assist in financing a
project to evaluate its mineral resources,
especially uranium. Egypt was required to
contribute $41.4 million toward the project.
Egypt’s goal had been to generate 40% of its
electricity by the year 2000 from eight
1,000-megawatt nuclear powerplants, cost-
ing a total of $34 billion. At the outset,
nuclear fuel was to come from the United
States. A 5-year delay in attaining the goal,
created by problems in financing, was
announced by the Egyptian Electricity Min-
istry.

Late in 1983, five groups submitted bids
for construction of the first two 1,000-
megawatt reactors at El Dabaa, 94 miles
west of Alexandria. During 1984, the Elec-
tricity Ministry decided not to award any
contract during the year while it studied
the proposals in detail.

An undisclosed amount of uranium will
be supplied to Egypt by Niger, which also
supplied Pakistan and was seeking sales
agreements with other developing coun-
tries, including the Arab nations.

!Supervisory physical scientist, Division of International
Minerals.

2Where necessary, values have been converted from
Egyptian pounds (£E) to U.S. dollars at the rate of
£E0.70=US$1.00.

3Rock Products (Chicago, IL.) Annual International
Cement Review. V. 88, No. 4, Apr. 1985, pp. 50-51.



The Mineral Industry of
Finland

By Richard H. Singleton!

Finland continued to be a significant
producer of mineral products including
chromium ore, ferrochrome, and stainless
steel; copper, nickel, and cobalt; vanadium
pentoxide (V,0s);zinc concentrates and met-
al; cadmium; mercury; titanium slag; and
feldspar, granite blocks, and wollastonite.
Finland’s proven reserves of many of these
commodities are very limited, and new
commercial deposits have not been discover-
ed despite significant exploration activity.
In 1984, foreign sources of ore were being
sought or considered.

A second arc furnace for producing ferro-
chrome was under construction by Outo-
kumpu Oy, the sole producer. It was antici-
pated that Finland’s ferrochrome produc-
tion would double after startup of this
furnace in 1985. Stainless steel production
continued to increase, and in less than one
decade, Outokumpu Oy, Finland’s sole pro-
ducer, had become a significant world sup-
plier. i

Finland’s largest steel producer, Rauta-
ruukki Oy, continued extensive moderni-
zation of its steel plant including construc-
tion of a coking plant that would supply

one-half of its requirement for coke, all of
which had been imported. The company
announced the expected closure in 1985 of
two of its iron ore mines because of ore
depletion. The V:Osbyproduct of these oper-
ations was the only Finnish source of vana-
dium.

A new nickel mine under construction
was expected to more than double Finland’s
output of nickel ore after its scheduled
startup in 1986. This would significantly
reduce Finland’s dependence on foreign
concentrates for its nickel smelter.

Finland has no reserves of mineral fuels,
excluding peat. Nevertheless, oil imports
continued to be replaced by imported coal
and gas and domestic peat and wood.

Finland’s gross domestic product (GDP)
increased 3% in constant finnmarks be-
cause of increased consumer spending and
exports. The 1984 GDP was equivalent to
approximately $51 billion.? Exports increas-
ed 16% to $13.5 billion, and the balance of
trade became positive for the first time in 6
years. Forest products accounted for 38% of
export value. Both the wholesale and con-
sumer price indexes increased by 6%.

PRODUCTION AND TRADE

Cement production decreased 14% be-
cause of decreased domestic construction
activity. Production of phosphate rock, a
new industry that began in 1979, more than
doubled to 477,000 tons over the 2-year
period ending in 1984. This augmented con-
siderable imports from the U.S.S.R., the
United States, and Morocco, in order of

volume.

Imports of copper concentrate, which
accounted for most of domestic demand,
increased by 40% in 1983. Imports of gyp-
sum, primarily from Spain, increased by
31%. Exports of rough dimension stone
decreased 62% to about 215,000 tons.
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Table 1.—Finland: Production of mineral commodities*
(Metric tons unless otherwise specified)

Commodity 1980 1981 1982 1983 19847
METALS
Aluminum,secondary _ _ _. _____________ 9,000 9,300 79,400 13,200 3,200
Cadmium, reﬁned ___________________ 581 621 566 616 614
Chromium: Chromite:
Gross weight:
Lumpore _________ thousand tons_ _ 176 210 160 85 €530
Concentrate __ ____________ do____ 165 181 160 141 119
Foundrysand _ _ ___________ do____ 21 21 25 19 15
Total ________ _______ do____ 362 412 345 245 664
Crz03 content: :
Lumpore _______________ do____ NA 53 46 24 €150
Concentrate _ _ _ _ __________ do____ NA 72 64 58 47
Foundry sand _____________ do____ NA 10 12 9 7
Mme output, metal content ___ _ ________ 1,093 1,034 1,036 1,035 950
Metal,refined ____________________ 1,151 1,229 1,455 1,550 1,453
Copper:
Mine output, metal content _ ___ ___ _____ 36,918 38,539 37,800 89,300 €31,000
Metal: ‘
Smelter: ’
Primai 747,900 54,747 66,333 70,100 74,300
712,000 12,950 19,051 12,597 12,000
759,900 67,697 85,384 82,697 86,300
30,542 23,796 37,969 45,376 47,318
10,000 10,000 10,000 10,000 10,000
40,542 33,796 47,969 55,376 57,318
41,828 31,893 36,780 25,206 28,067
1,172 1,230 1,238 1,277 1,231
Fecontent _____ __________ do____ 755 789 ™86 822 788
Metal:
Pigiron- ______ __________ do____ 2,019 1,978 1,957 1,898 2,044
Ferroalloys Ferrochromium __ __do____ 53 52 55 59 59
Steel,crude _____ _________ do____ 2,509 2,428 2,414 2,416 2,630
Semunanufactures, rolled _____ do____ 1,890 1,848 1,848 1,964 1,985
Mine output, metal content ____________ 1,134 *1,580 1,883 2,125 2,478
Refined,secondary _________________ 3,200 4,500 4,400 6,000 4,500
Mercury__ ____________ T6-pound flasks_ _ 2,170 1