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Preface

This edition of the Minerals Yearbook records the performance of the worldwide minerals industry during 1990 and
provides background information to assist in interpreting that performance. Content of the individual Yearbook volumes
follows:

Volume I, Metals and Minerals, contains annual reports on virtually all metallic and industrial mineral commodities
important to the U.S. economy. In addition, a chapter on survey methods used in data collection with a statistical summary
of nonfuel minerals and a chapter on trends in mining and quarrying in the metals and industrial mineral industries are
included.

Volume II, Area Reports: Domestic, contains chapters on the minerals industry of each of the 50 States and Puerto Rico,
Northern Marianas, Island Possessions, and Trust Territory. This volume also has a chapter on survey methods used in
data collection, including a statistical summary of domestic nonfuel minerals.

Volume I, Area Reports: International, contains the latest available mineral data on more than 150 foreign countries
and discusses the importance of minerals to the economies of these nations. The annual international review is presented
as five area reports and one world overview: Mineral Industries of Africa, Mineral Industries of Asia and the Pacific,
Mineral Industries of Latin America and Canada, Mineral Industries of Europe and the U.S.S.R., Mineral Industries of the
Middle East, and Minerals in the World Economy. The reports incorporate location maps, industry structure tables, and
an outlook section previously incorporated in our Mineral Perspectives Series quinquennial regional books, which were
discontinued in 1990. The Bureau of Mines continually strives to improve the value of its publications to users. Constructive
comments and suggestions by readers of the Yearbook are welcomed.

T S Ary, Director
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THE MINERAL INDUSTRIES OF
Eurore aAND THE U.S.S.R.

By Staff, Branch of Europe and the U.S.S.R.

INTRODUCTION!

This section of the Minerals Yearbook
reviews the minerals industries of 29 coun-
tries: the 12 nations of the European Com-
munity (Belgium, France, the Federal
Republic of Germany (FRG), Italy, Greece,
the Netherlands, Denmark/Greenland, Spain,
Portugal, Luxembourg, The United King-
dom, and Ireland); 6 of the 7 nations of the
European Free Trade Association (Sweden,
Norway, Finland, Iceland, Austria, and
Switzerland); Malta; the 8 Centrally Planned
Economies of Eastern Europe (the German
Democratic Republic (GDR), Poland, Yu-
goslavia, Albania, Hungary, Czechoslovakia,
Romania, and Bulgaria); and the U.S.S.R.

Western Europe

Western Europe [loosely defined to in-
clude the 12 nations of the European Com-
munity (EC) and the 7 nations of the
European Free Trade Association (EFTA)]
is the single largest trading area and con-
sumer of raw materials in the world. If
Western Europe was at one time an impor-
tant mining sector, it has now increasingly
relegated the role of supplying minerals for
its minerals processing industry to its ex-
colonies in North and South America, Af-
rica, and Australia. In this regard, Western
Europe is the most important determinant
of raw materials consumption (and thus,
indirectly, raw materials production). There
is an important reason for this since West-
ern Europe lies somewhere between Japan
at one extreme and the United States and
the U.S.S.R. at the other extreme as regards
the availability of natural resources.

The United States and the U.S.S.R. are
rich in natural resources while Japan has
virtually none. Western Europe, on the other
hand, has a reasonable amount of natural
resources— particularly in the southern part
of the continent,— but has nowhere near the
natural resource wealth of the United States
and the U.S.S.R. Nonetheless, there is an
inherent tendency to underestimate the
importance of Western Europe in the world

of minerals— both as a minerals processor
and raw materials buyer. The reason for this
is that Western Europe is generally thought
of on the basis of individual nations rather
than as a whole. Viewed in this limited
context, Japan, the United States, and the
U.S.S.R. appear to dominate the world
economy. Viewed as one regional area,
however, Western Europe includes the
fourth (FRG), fifth (France), sixth (United
Kingdom) and seventh (Italy) largest
economies of the world, all bordering on
one another. With the remaining 15 EC
and EFTA countries, Western Europe has a
land area approximately 40% of that of the
United States, exceeds the U.S. population
by 50% and has a gross domestic product
about the same as that of the United States.

Although more limited in the availability
of local low cost raw materials, however, the
minerals industries of Western Europe,
which see themselves as international enti-
ties rather than local enterprises have, in the
past few years, restructured themselves and
merged together such that they now repre-
sent increasingly powerful multinational
corporations. The British Steel Corporation,
which was denationalized several years ago,
is swiftly becoming one of the most efficient
steel producers in the world. Usinor-Sacilor,
the nationalized French steel giant, has ab-
sorbed virtually all of the French steel in-
dustry and formed a significant number of
joint ventures or acquired companies
worldwide such that Usinor-Sacilor is now
second only to Nippon Steel in world steel
production and is becoming an increasingly
cost-effective producer. Germany’s Thyssen
and Krupp have historically been amongst
the most efficient steel producers and are
continuing this legacy. While many diversi-
fied minerals companies are shrinking in size
or disappearing, Britain’s RTZ, the world’s
largest diversified minerals company, is
continuing to grow in size and importance.
Finland’s Outokumpu Oy, Belgium’s
ACEC-Union Miniere, Germany’s
Metallgesellschaft, and France’s Pechiney
are all expanding, heartily acquiring or
merging with smaller firms in related sec-
tors.
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Although the official date wherein trade
barriers between EC countries will be elimi-
nated will not occur until the end of 1992,
most international companies are preparing
for the event in advance of this date.

It would be simplistic to say that any year
prior to 1992 would be a watershed year for
Western Europe because the official date
wherein trade barriers across the
community’s borders will be eliminated will
not occur until the end of 1992. This major
event will lead more companies within and
outside the community to consolidate their
positions in their respective industries in
what will be the world’s largest market.

Eastern Europe

It was in 1987 that Soviet President
Gorbachev first introduced his concepts of
“glasnost” (openness) and “perestroika”
(rebuilding) to the world. By 1989, the ef-
fects of glasnost were particularly being felt
in the Eastern European Council for Mutual
Economic Assistance (CMEA) nations
which, gradually, were pulling themselves
away from Soviet political and economic
domination and, more importantly, were
allowed to do so by the Soviet regime.

In short order, plans were made for the
absorption of the GDR into the FRG in late
1990, and Czechoslovakia, Poland, Hun-
gary, and Bulgaria found themselves
“granted” national independence. Yugo-
slavia, which had never been under Soviet
domination, and Romania and Albania,
which had been independent from Moscow
for more than a decade, were all feeling
increasing pressure to adopt market econo-
mies. As these countries opened themselves
to Western observers, the abuses that had
occurred during central planning were re-
vealed. Environmental pollution, particu-
larly around lignite-rich Silesia (an area that
extends across Poland, the GDR, and
Czechoslovakia) and many parts of Roma-
nia, was found to have reached catastrophic
levels. Furthermore, it was realized that the
low productivity of the mining and metal-
lurgical sectors in all these nations will
eventually mean huge cutbacks in person-
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nel in order to make these industries com-
petitive with those in market economies.
Of the world’s major steel producers, for
example, Czechoslovakia produces more
steel on a per-capita basis, than any other.
Part of the reason for this is that Czechoslo-
vakia has, in the last half century, produced
a great deal of heavy military equipment
for the Soviet Union and other East Bloc
nations. With the trend toward indepen-
dence presently taking place in eastern
Europe, there will be less interdependence
between these nations and the demand for
Czechoslovakian steel production will drop
significantly. This type of “readjustment”
will need to take place throughout Eastern
Europe and will have significant bearing
on Western Europe’s, as well as the rest of
the world’s, minerals supply and demand
status. 1990 statistics corroborate this view
in that virtually all mineral production in
former CMEA nations decreased between
1989 and 1990. Steel production in the eight
east European nations declined 17% during
this period.

U.S.S.R.

By virtue of its size, the U.S.S.R. is the
world’s largest source of raw materials.
Because close to 80% of the U.S.S.R.’s hard
currency is obtained from mineral resources
(approximately 70% from the petroleum
sector alone), the U.S.S.R., which does not
presently have an internationally tradable
currency, is seeking to expand production
in the minerals sector in order to strengthen
the ruble. In view of the present high level
of production of minerals on the part of the
U.S.S.R. and the potential for increased
production, the effects of more liberal trade
patterns between the U.S.S.R. and the mar-
ket economies will have tremendous bear-
ing on international mineral trade flows.

'Michel C. Frippel, Chief, Branch of Europe and the
U.S.S.R., Division of International Minerals.
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(Thousand metric tons unless otherwise specified)

TABLE 1
EUROPE AND THE U.S.S.R. PRODUCTION OF SELECTED MINERALS FOR 1990

Iron and steel Ferroalloying materials Aluminum
Iron ore Chromite Manganese  Nickel, Pri- Copper Lead
content  Pigiron Crudesteel (gross  ore (gross plant pro- Bauxite  mary Mine Refined Mine Refined
basis weight)  weight) duction metal
Market Economy Countries:
European Community (EC)
Belgium — 9,416 11,425 — — — — — — 542 — 92
Denmark/Greenland — — 610 — — — — — — —_ 16 —
France 2,793 14,415 19,016 — — 10 490 325 A 44 1 270
Germany, Federal Republic of 12 30,098 38,435 — — — — 715 @) 476 9 349
Greece 800 160 1,050 45 6 19 2,700 150 — —24 5
Ireland — — 326 — — — — — — — 35 12
Italy — 11,803 25439 — 7 — (@) 232 — 83 15 173
Luxembourg — 2,616 3,561 — — — — — — — — —
Netherlands — 4,960 5412 — — — — 258 — — — 42
Portugal 4 339 746 — — — — — 163 6 — 5
Spain 1,394 5542 12,705 — — — — 355 15 165 62 105
United Kingdom 6 12,277 17,908 — — 27 — 294 1 122 1 334
Subtotal 5009 91,626 136,633 45 13 56 3,190 2,329 179 1,438 163 1,387
European Free Trade Association
(EFTA)
Austria 653 3,452 4,292 — 12 — — 89 — 50 1 21
Finland — 2,283 2,861 347 — 17 — — 13 65 2 —
Iceland — — — —_ — — — 87 — _ — —
Norway 1,352 54 384 — — 58 — 845 20 36 3 —
Sweden 12,901 2,736 4,454 — — — — 96 74 97 98 35
Switzerland — 70 970 — — — — 72 — — — 1
Subtotal 14,906 8,595 12,961 347 12 75 — 1,189 107 248 104 57
Total, Market Economy
Countries 19915 100,221 149,594 392 25 131 3,190 3,518 286 1,686 267 1,444
Centrally Planned Economies:
Eastern Europe
Albania 409 96 65 910 — 3 26 — 12 10 — —
Bulgaria 321 1,143 2,185 — 50 — — — 30 24 67 66
Czechoslovakia 480 9,667 14,877 — — 3 — 70 3 25 3 24
German Democratic Republic — 2,159 5,587 — — 3 — 50 6 75 — 46
Hungary — 1,697 2,963 — 60 — 2,559 72 — 19 — —
Poland — 8,658 13,625 — — — — 46 370 352 61 65
Romania 580 6,355 9,787 — 65 — 230 178 32 36 16 13
Yugoslavia 1,578 2,313 3,609 11 51 1 2,952 349 140 151 99 119
Subtotal 3,368 32,088 52,698 921 226 10 5,767 765 593 692 246 333
US.SR. 132,000 110,163 154,414 3,800 8,500 275 4,200 2,000 600 940 400 680
Total, Centrally Planned
Economies 135,368 142,251 207,112 4,721 8,726 285 9,967 2,765 1,193 1,632 646 1,013
Total, Europe and U.S.S.R. 155,283 242,472 356,706 5,113 8,751 416 13,157 6,283 1,479 3,318 913 2,457
United States 35,695 49,668 89,726 — ™ @) ™ 4,048 1,194 2,017 495 1,327
World total 544379 532,607 770,638 ~ 12,846 23230 704 TI1,766 17,817 8815 10,642 3367 5924
Europe and U.S.S.R., percent
of world total 285%  455%  46.3% 39.8% 377%  59.1% 11.8% 353% 168% 31.2% 27.1% 41.5%
See footnotes at end of table.
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TABLE 1-—Continued

EUROPE AND U.S.S.R. PRODUCTION OF SELECTED MINERALS FOR 1990!

(Thousand metric tons unless otherwise specified)

Industrial minerals Mineral fuels
i Nitrogen ~ Phosphate Potash Coal
Wesz—{m Cement N cor%tent rol:k K70 Salt St‘;ﬂ’“ Anthracite o lr‘l/;a;rul::ltagb;: .lPi.ettoleum
of (gross  equiv- forms) .. and  Lignite () (million barrels)
ammonia)  weight)  alent bituminous *  Crude Refined
Market Economy Countries:
European Community (EC)
Belgium — 318 6,929 300 Q] — — 310 1,037 — 24 — 207
Denmark/Greenland 48 — 1,656 — — — — 14 — — 2,548 45 65
France 24 263 26,388 1916 (@) 1,230 5,739 1,046 10,448 2,256 3,080 22 567
Germany, Federal
Republic of 58 338 30,456 1,671 A 2,215 12,550 1,900 70,150 107,525 15,700 26 654
Greece 27 — 13944 257 e — 145 210 — 52,000 85 6 116
Ireland 167 — 1,625 395 — — — — 45 — 2,024 — 12
Italy 43 264 39,500 1,197 — 68 4,046 387 56,300 1,483 17,296 32 687
Luxembourg — —_ 590 _ ® — — — — — — — —
Netherlands — 207 3,729 3,194 — — 3,653 405 —— — 72,238 27 443
Portugal — 5 6,000 198 — — — 98 276 — — — 81
Spain 260 250 28,092 448 — 690 3,100 858 19,589 16,373 1,553 14 41
United Kingdom 7 93 14,000 1,148 Q) 488 5,400 175 86,297 18 45771 687 674
Subtotal 634 1,738 172,909 10,724 @) 4,691 34,633 5403 244,142 179,655 160,319 859 3,925
European Free Trade
Association (EFTA)
Austria 18 27 4,903 410 — — 674 42 — 2,448 1,081 8 68
Finland 52 175 1,666 24 — — — 568 — — — — 73
Iceland — — 111 10 — — — — e — — — —
Norway 18 125 1,261 431 — — — 215 358 — 25400 609 102
Sweden 164 — 2,550 — 7 — — 395 — — — — 138
Switzerland — — 5,206 32 e - — 4 — — 5 — 24
Subtotal 252 327 15,697 907 7 — 674 1,224 358 2448 26,486 617 405
Total, Market
Economy Countries 886 2,065 188,606 11,631 7 4,691 35307 6,627 244,500 182,103 186,805 1,476 4,330
Centrally Planned
Economies:
Eastern Europe
Albania — — 750 100 e — 85 — — 2,071 243 7 9
Bulgaria 55 75 5,500 1,309 — - 166 130 168 31,532 120 7 —
Czechoslovakia 8 — 10,215 514 — — 340 96 22,406 85,167 457 1 95
German Democratic
Republic — 13 10,000 1,000 e 2,650 2,500 260 — 300,000 10,000 A 148
Hungary — — 3,933 445 — — — 10 1,736 15,842 4,932 13 53
Poland 178 132 12,600 2,006 — — 4,055 4,834 147,669 67,584 3,866 1 81
Romania 15 11 11,000 2,000 — — 4,000 200 8,200 52,000 28,000 65 170
Yugoslavia 84 114 7,954 549 — — 375 400 292 64,054 2,659 23 193
Subtotal 340 345 61,952 7,923 — 2,650 i1,521 5930 180,471 618,250 50,277 117 749
U.S.S.R. 750 890 137,000 18,500 35,300 9,000 14,700 9,025 543,000 160,000 815,000 4,190 2,800
Total, Centrally
Planned Economies 1,000 1,235 198952 26,423 35300 11,650 26,221 14955 723,471 778250 865,277 4,307 3,549
Total, Europe and
- US.SR. 1,976 3,300 387,558 38,054> 35307 16,341 61,528 21,582 967,971 960,353 1,052,082 5,783 7,879
United States 543 358 71,310 12,646 46,343 1,713 35292 11,560 858,389 81,321 503,404 2,664 6,173

See footnotes at end of table.
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TABLE 1—Continued
EUROPE AND THE U.S.S.R. PRODUCTION OF SELECTED MINERALS FOR 1990!

(Thousand metric tons unless otherwise specified)

Industrial minerals Mineral fuels
. Ni hosph: Coal

_ze N o Pk St e akble et
Mine Refined Cement of (gross equiv- Salt . (a.lls) and  Lignite £35 (million barrels)
ammonia) weight) alent orm bituminous Crude Refined
World total 7,325 7,041 1,134,348 98,025 154,106 28310 183,311 57,668 3,660,483 1,164,321 1,951,691 20,982 22,579

Europe and U.S.SR., «

percent of world total 27.0% 46.9% 34.2% 38.8% 22.9% 57.7% 33.6% 37.4% 26.4% 82.5% 53.9% 27.6% 34.9%

W Withheld to avoid disclosing company proprietary data; value included in “World total.”
!Some of the individual entrees in this table may differ from those appearing in individual country production tables elsewhere in this volume owing to the inclusion in this table of data received at a later time.
2In addition to the production of phosphate rock that is listed in this column, the world ph phate supply was aug; d by the production of Thomas slag, a byproduct of pig iron production from phosphate iron ores. Thomas

slag production, a modest yet sngmﬁcant component of Europe’s phosphate raw material supply, was as follows in 1989, in th d metric tons: Belgi 165; France—500; Federal Republic of Germany—400;
L bourg—3550; European Ex Cc ities, Market E Europe, and Europe totals—1,665; World total—1,673. Thomas slag averages about 16% P,0, content world phosphate rock production at 162,268,000
tons averaged slightly over 31% P,O;.

3Less than one-half of one unit.
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THE MINERAL INDUSTRY OF ALBANIA

he political changes affecting

Eastern Europe reached Albania

in 1990. Numerous strikes in the

mining industry affected the
steady supply of raw materials to the pro-
cessing industries. In addition, the pro-
longed drought in the summer of 1990
caused a shortfall in the supply of electric-
ity to Albania. This combination of events
caused many enterprises to curtail or tem-
porarily cease production. The decline in
the production of chromite, as well as other
minerals, adversely affected Albania’s ex-
port earnings. Necessary investments in the
mineral mining and processing industries
had to be postponed, further aggravating
the country’s already deteriorating eco-
nomic situation.

In an effort to ease the economic down-
turn in 1990, new stopes were put into op-
eration at the Bulqgize chromite mine, and a
new chromite mine was commissioned at
Vlahne in the Kukes district. Furthermore,
anew copper deposit was located at Karme
in the district of Shkodre, and natural gas
deposits in southern Albania. Government-
sponsored studies were undertaken for more
effective development of the mining in-
dustry for 1990-91, but most of the result-
ing recommendations were reportedly not
carried out for lack of funds.

By Jozef Plachy

PRODUCTION

The 1990 output of Albania’s mineral
industry was generally lower than that in
1989. The largest decline was in iron and
steel production, which decreased by 46%
and 42%, respectively. Other branches of
the mineral industry failing to reach 1989
levels of production included chromite
mining (chromite production down by 24%
and ferrochromium down 38%), copper (ore
production down by 18%), and fuels
(natural gas production declined by 22%).
Reportedly, these shortfalls were caused
mainly by a drought, which adversely ef-
fected the waterflow to the hydro power
stations where 90% of Albania’s electric
energy had previously been generated.

Although a relatively small country,
Albania had a relatively large mineral in-
dustry, which contributed substantially to
the economic and social development of the
country. According to Government sources,
future plans for the mineral industry in-
cluded: the production of cadmium, ger-
manium, selenium and tellurium; as
byproducts of copper ore processing; the
reduction of waste during mining and pro-
cessing; and the determination of profit-
ability relative to low-grade ore mining.

GOVERNMENT POLICIES
AND PROGRAMS

As the country continued to open to the
outside world, it was expected to seek for-
eign assistance to modernize its mining
industry, especially chromite mining and
processing, the country’s largest source
foreign exchange.

Atthe end of July 1990, two decrees were
adopted by the Government, which re-
portedly allowed joint ventures and guar-
anteed legal protection to foreign investors.
The prospects for political and economic
reform encouraged some foreign compa-
nies to explore possibilities for investment
in the country, mainly in tourism and in
mineral and hydrocarbon resources.
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TRADE

Trade in minerals, fuels, and metals re-
mained the most important component in
Albanian foreign trade. In 1989 (the latest
year for which trade data were available),
this sector constituted more than 49% of
exports and 26% of imports. Chromium ore
and concentrates made up the bulk of min-
eral exports, accounting for 17% to 21% of
export value during the past 5 years. Other
mineral exports included coal, copper metal,
copper ore and concentrates, ferrochromium,
nickel, and pyrite concentrates. Although
specific figures were not available, the esti-
mated export of minerals in 1990 was lower
than that in previous years, mainly owing to
lower levels of production. The deterioration

of ore grades, age of machinery, lack of spare
parts, political unrest, and drought all con-
tributed to the decline of production and a
consequent decline of exports of minerals and
metals. Approximately one-half of Albania’s
mineral trade was conducted with East Eu-
ropean countries (formerly CMEA). The EC
was Albania’s second largest trading area.
‘Albania concluded an agreement with Hun-
gary in 1990 to remove all quantitative re-
strictions on bilateral trade to increase
exports of copper wire and possibly marble
to Hungary.

By the end of 1990, foreign investment
in Albania reportedly reached $10 billion,
of which $1 billion was reportedly for de-
velopment of existing onshore oil fields and
another $1 billion reportedly for the de-
velopment of the country’s ore mining and
processing industry. The Pitini Steel Group
of Italy was one of the major foreign in-
vestors. Under an agreement reportedly
signed in the fall of 1990, Pitini was to assist
in the technical renovation of Steel of the
Party Metallurgical Combine at Elbasan.
Other Italian investments included the
electrification of the railway from Prenjas,
a nickeliferous iron ore mining region, to
the Elbasan steelworks and the upgrading
of the Kalimash chrome enrichment plant.

STRUCTURE OF THE
MINERAL INDUSTRY

The mineral industry continued to consti-
tute the largest sector of Albania’s industry.
It was state owned and operated by the
Ministry of Industry, Mines and Energy.
Political changes in Albania, during the year,
created opportunities to discuss ways to re-
structure the country’s mineral industry.
However, by the end of 1990, most of the
new proposals were in the formative stage.

COMMODITY REVIEW

Metals

Bauxite—In 1990, Albania’s produc-
tion of bauxite declined to 26,000 tons from
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TABLE 1

ALBANIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989» 1990¢
METALS
Bauxite® 50,000 55,000 55,000 r35,000 326,000
Chromium:
Chromite, gross weight thousand tons 1,159 1,075 1,109 °900 910
Marketable ore do. 560 420 346 294 3295
Concentrate do. 186 164 160 173 3157
Ferrochromium do. re26 26 39 39 24
Cobalt:®
Mine output, Co content* 600 600 600 600 600
Plant production, Co content® — — 10 10 20
Copper:
Ore:
Gross weight thousand tons 1,011 1,166 1,187 1,136 3931
Concentrate 50,000 55,000 55,000 62,000 49,000
Cu content® 13,500 14,500 15,500 15,500 12,500
Metal, primary:
Smelter 13,000 14,000 15,000 15,000 312,000
Refined® 11,700 12,000 13,000 13,000 10,000
Iron and steel:
Iron ore, nickeliferous:
Gross weight thousand tons 829 972 1,067 1,179 %930
Fe content® do. 250 300 320 350 270
Metal:
Pig iron 112,000 140,000 172,000 179,000 396,000
Crude steel® 70,000 85,000 110,000 112,000 65,000
Rolled steel 60,000 65,000 96,000 92,500 60,000
Nickel:®
Mine output, Ni content 9,700 9,500 10,000 11,000 11,000
Plant production, Ni content® 4,000 4,000 4,500 5,000 6,000
Metal, primary and secondary 2,500 2,500 2,500 2,500 2,000
INDUSTRIAL MINERALS
Cement, hydraulic thousand tons 850 860 746 754 750
Dolomite* 350,000 350,000 350,000 400,000 3397,000
Fertilizer, manufactured:
Phosphatic 150,000 150,000 165,000 165,000 100,000
Urea 90,000 90,000 77,000 92,000 50,000
Nitrogen: N content of ammonia® 90,000 5,000 100,000 110,000 110,000
Pyrite, unroasted® 50,000 50,000 50,000 50,000 348,000
Salt® 70,000 75,000 70,000 80,000 385,000
Sodium compounds n.e.s.:
Soda ash, calcined 33,000 31,000 22,000 27,000 27,000
Sulfuric acid 80,000 80,000 81,000 82,000 70,000
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural®’ thousand tons 950 950 900 900 900
Coal: Lignite do. 2,167 2,134 2,184 2,193 2,071
Gas, natural, gross production® million cubic meters 263 263 480 312 3243

See footnotes at end of table.
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TABLE 1—Continued

ALBANIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989¢ 1990¢
MINERAL FUELS AND
RELATED MATERIAL—Continued
Petroleum:
Crude:
Weight thousand tons 1,205 1,181 1,167 1,129 31,069
Converted thousand 42-gallon barrels 8,040 7,880 7,786 7,533 7,132
Refinery products® 9,000 9,000 9,000 9,000 9,000
ITable incl de: data Stable th gh Oct. 19, 1991.

2In addition to the commodities listed, a variety of industrial minerals and construction materials (common clay, olivinite, quartz, titanomagnetite, sand, gravel, and stone) are produced, but output is not reported quantitatively,
and available information is inadequate to make reliable estimates of output levels.

3Reported figure.
“4Calculated from reported and esti d weight of nickeliferous ore; the amount of cobalt d, if any, is
SFigures represent cobalt content of esti d production of ially cobalt salts produced within Albania from domestically mined nickeliferous iron ore.

SFigures represent the sum of nickel content of estimated production of marketable nickel carbonate (1986-90), and ferronickel (1988-90) produced within Albania from domestically mined nickeliferous iron ore. The nickel
content of nickel carbonate is included here because it is used in the production of steel in the same way as nickel oxide sinter produced elsewhere.
"Includ refinery-produced asphalt and bi

P

8Sep data on production are not available, but gross and marketed output are regarded as nearly equal.
TABLE 2
STRUCTURE OF THE MINERAL INDUSTRY OF ALBANIA FOR 1990
(Thousand metric tons per year unless otherwise specified)
Commodity Major operating companies Location of main facilities Annual capacity
Cement Ministry of Industry, Mines and Elbasan, 32 kilometers southeast of
Energy Tirana; Kruje, 20 kilometers northwest of
Tirana; Shkoder, 85 kilometers northwest
of Tirana; and Vlore southwest of Tirana 1,200
Chromite do. Bater (including Bater I & IT and Martanesh),
40 kilometers northwest of Tirana Bulgize
(including Bulgize south, Fush, Newpoints,
Ternove, and Todo Maco), 35 kilometers
northeast of Tirana 450
Do. do. Kalimash, 60 kilometers north of Tirana 250
Do. do. Kam, 70 kilomters north of Tirana 100
Do. do. Klos, 20 kilometers northeast of Tirana 50
Do. do. Pogradec (including Katjiel, Memelisht,
Poljske, Pishkash, and Prenjas), 50
kilometers east of Tirana 100
Ferrochromium do. Burrel, 35 kilometers northwest
of Tirana 40
Do. do. Elbasan, 32 kilometers southeast of Tirana 36
Copper:
Ore do. Fushe-Arrez, 80 kilometers north of Tirana 350
Do. do. Gjegjan, 100 kilometers northeast of Tirana 150
Do. do. Golaj (including Nikoliq and Pus), 120
kilometers northeast of Tirana 150
Do. do. Kurbnesh-Perlat, S5 kilometers of Tirana 100
Do. do. Rehove, 110 kilometers southeast Tirana 100
Do. do. Reps (including Gurch, Lajo, Spac, and Thurr),
55 kilometers north Tirana 350
Do. do. Rreshen, 50 kilometers north of Tirana 50
Do. do. Shkoder (including Palaj, Karma I & II), 85
kilometers northwest of Tirana 100
See footnotes at end of table.
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TABLE 2—Continued

STRUCTURE OF THE MINERAL INDUSTRY OF ALBANIA FOR 1990

(Thousand metric tons per year unless otherwise specified)

Commodity Major operating companies Location of main facilities Annual capacity
Smelter Ministry of Industry, Mines and Energy Kukes, 110 kilometers northeast of Tirana 6
Do. do. Lac, 35 kilometers northwest of Tirana 7
Do. do. Rubik, 50 kilometers north of Tirana 3.5
Iron ore do. Prenjas (Bushtrica, Prenjas, Skorska I & II),
70 kilometers southeast of Tirana 650
Do. do. Guri i Kuq (including Cerveake, Grasishta,
Guri i Kuq, Hudenisht & Guri Pergjrgjur), 25
kilometers east of Tirana 500
Steel do. “Steel of the Party” Metallurgical Combine at
Elbasan 150
Nickel, smelter do. Elbasan 6
Coal, lignite do. Maneze, Mezes, and Valias Mines in Tirana
Durres area; Krabe Mine, 20 kilometers
southeast of Tirana; Alarup and Cervnake
Mines, in Pogradec area, 80 kilometers south
east of Tirana; Mborje-Drenove Mine in Korce
area, 85 kilometers southwest of Tirana; and
Memaliaj Mine in Tepelene are, 110 kilometers
south of Tirana 2,500
Natural gas, million cubic
feet per year do. Gasfields in southwest Albania between Ballsh
and Fier 16,000
Petroleum:
Crude 42-gallon barrels
per day do. OQilfields at Marineze, Ballsh, Shqisht, Patos,
Kucova, Gorrisht, and others 35,000
Refined do. Refineries: Ballsh, Cerrik, Fier, and Stalin 33,000

the estimated 1989 production of 35,000
tons. Because there were no processing fa-
cilities, the country’s entire output of
bauxite was exported to Yugoslavia in ex-
change for aluminum metal.

Chromite.—As in the past, chromite
mining and processing remained the most
important sector of Albania’s mineral in-
dustry, involving more than 30 enterprises.
During the past 5 years, the export of
chromite ore and concentrate accounted for
17% to 21% of Albania’s total exports.

Ninety percent of the chromite ore pro-
duced was metallurgical grade, with more
than one-quarter of the ore grading of 41.6%
Cr,0,. Production consisted of lumpy ore
(42% to 44% Cr,0, and 6% SiO,) and
concentrate (48% to 50% Cr,O, and 6%
SiO, having a Cr:Fe ratio of 3:1).

Most of the deposits are in the northern
part of Albania in ultrabasic massifs in the
Mirdite area. The mainly podiform ore was
mined by several enterprises, of which
Bulgize was the largest.

The Bulgize Combine consisted of five
mines: Todo Manco, Bulgize south,
Ternove, Nevpoints, and Fush. In 1990, the
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Bulgize Combine produced 386,000 tons
of ore, mainly from Todo Manco (190,000
tons) and Bulgize south (105,000 tons). The
Todo Manco ore graded up to 44% Cr,0,,
9% Si0,, 10% Al,0,,20% to 24% MgO and
12% to 13% FeO. The average chromium
oxide content of the ore from the Ternove
Mine was 40% and was between 25% to
30% at the other mines. In 1989, the two
concentration plants, at Bulgize south and
Todo Maco, produced an estimated 150,000
tons of high-grade concentrate. The flota-
tion recovery, after gravity separation, was
about 65%. The ore reserves at Bulgize
amounted to about 7 Mmt, of which 6.5 Mmt
was in the Todo Manco area.

Because of declining chromite extraction
from existing mines, two new chromite
mines near Tropoje and Mat were reportedly
being developed; two additional mines were
reportedly under construction near
Pogradec and Librazhd to supply feedstock
for the new ferrochromium plant in Elbasan.
The Bulgize Mine was reportedly being
expanded by extending the mine’s vertical
shafts to depths of 1,200 m.

Copper—The production of copper in

1990 amounted to about 931,000 tons of
ore, grading 1.5% Cu, or about 18% lower
than that in 1989. Most of the estimated
12,000 tons of copper metal produced in
1990 was used for copper cables and wires,
the bulk of which was exported. With the
exception of the Rehove Mine, Albania’s
copper industry was in the northern part of
the country. The Munella Copper Project
has the largest copper deposit. According
to the General Director of TEK-
NOIMPORT—the Albanian State Enter-
prise for Foreign Trade—the deposit
consists mainly of volcanic rock overlaid
transgressively by terrigenous carbonate
sedimentary rocks in its eastern part.
Gangue minerals include chalcopyrite,
sphalerite, and pyrite. There are different
mineralizations, with head grades ranging
from 0.2% to 1.5% Cu, 0.4% to 1.6% Zn,
and 2.5% t0 40% S. According to Albanian
specialists, copper ore reserves consisted
of two different deposits. One deposit con-
tained 8.75 Mmt of reserves, of which 7.3
Mmt was copper ore with 1.41% Cu content,
1.2 Mmt was zinc ore with 1.65% Zn con-
tent, and 0.25 Mmt of pyrite with 40% S
content. The other deposits contained 10.2
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Mmt of reserves of yet undetermined metal
content. When fully developed, the annual
production of the Munella Mine is to reach
300,000 tons. The local beneficiation plant
would produce copper concentrate with
20% Cu content, zinc concentrate with 50%
Zn content, and pyrite concentrate with 45%
S content.

The major new copper industry project
since the commissioning of the bene-
ficiation plant at Golaj, near Kukes, in 1989,

was the development of a new copper mine.

at Puka. Furthermore, a new continuous
casting plant was planned to supplant the
existing wire and sheet facility at Shkoder.

Ferrochromium.—The production of
ferrochromium in 1990 (63% to 66% Cr)
amounted to 24,000 tons, a 38% decrease
from that of the previous year. The Burrel
plant started operation in 1979 and was
expanded in 1987 to a capacity of about
40,000 mt/a of ferrochromium (64% to 65%
Cr, 6% to 8% C, and 3% silica). The Elbasan
ferrochromium plant was scheduled to start
operation in early 1991, after the installation
of first of three 9-MVA furnaces. When
fully operational, the plant would reportedly
have the capacity to treat 100,000 tons of
ore to produce up to 60,000 tons of
ferrochromium containing 63% to 65% Cr
and 7% to 8% C.

During the past decade, 80% to 85% of
Albanian ferrochromium production was
reportedly exported to Western countries.

Nickel—Nickel metal production, which
had been estimated at 2,500 mt/a, over sev-
eral years declined to an estimated 2,000 tons
in 1990. Nickel carbonate production in 1990
was reportedly 2,000 tons (capacity 6,000
tons) and ferronickel, reportedly, 1,500 tons
(capacity 2,500 tons). The feed for the
Elbasan electrolytic nickel refinery, built by
Salzgitter at the end of 1989, was mainly
indigenous nickeliferous iron ore augmented
by higher grade imported nickel ores.

Nickeliferous Iron Ore.—In 1990, 2
Mmt of lateritic nickeliferous iron ore
containing up to 45% Fe, 0.95 t0 0.96% Ni,
and 10% SiO, was mined in Albania. From
this, 930,000 tons of marketable ore was
produced. About 40% of the ore was ex-
ported to Czechoslovakia and a smaller
amount to Bulgaria, while the rest was pro-
cessed at the electrolytic nickel refinery
plant at Elbasan.

The main nickeliferous iron ore deposits
are in the mountains of eastern Albania, the
site of two existing mining enterprises—
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Guri Kuq and Prenjas. The average content
of ore ranged between 44% to 45% Fe,
0.95% to 0.97% Ni, 0.06% to 0.63% Co,
and 7% to 11% SiO,. Overall, about 12
mines were in operation in 1990, of which
4 belonged to Prenjas and 5 to Guri Kuq
mining enterprises. The 1990 production at
Prenjas was about 700,000 tons and at Guri
i Kuq 500,000 tons. In 1990, the develop-
ment reportedly began on a nickel mine in
the Librazhd area. Output was expected to
reach 500,000 mt/a. Reserves were esti-
mated to contain about 200,000 tons of
nickel and 12,000 tons of cobalt.

Steel—The industrial sector most af-
fected by the drought of 1990 was the iron
and steel industry. The production of pig
iron was down by more than 46%, and
production of crude steel declined by an
estimated 40%. The only producer of steel
in Albania was the “Steel of the Party
Metallurgical Combine” in Elbasan. It be-
gan operation in 1966. In 1976, additional
blast and electric furnaces, oxygen con-
verters, and rolling mills were added.
Continuous casting began in 1984. In 1989,
production amounted to 37,500 tons of bars,
25,000 tons of sections, 28,000 tons of
coiled rounds, 2,000 tons of wire, and 4,000
tons of forged products.

Industrial Minerals

The only urea combine in Albania was at
Fier. It consisted of three plants, each
containing urea and ammonia departments.
The first was built in 1967 with Italian as-
sistance, and subsequently the other two
were built by Albania using Chinese de-
signs. Although the combined capacity was
300,000 tons of urea, actual production in
1989 was only 92,000 tons owing to a lack
of methane and crude oil.

The phosphatic fertilizer plant in Lac
consisted of the fertilizer plant built in 1966,
the nitric acid shop builtin 1980, and a new
sulfuric acid plant in 1989. The plant op-
erated at 30% to 50% capacity in 1990
owing to lack of raw materials and aging
equipment. In addition to basic fertilizers,
the Lac fertilizer plant produced normal
superphosphate with 15% to 20% P,O,,
concentrated nitric acid, and some simple
phosphates made into granular form.

Mineral Fuels

Coal.—To offset declining production in
existing mines, new lignite mines weare
being developed in Korce, Pogradec, and

Tepelene. In addition, the first bituminous
coal depositin Albania was being developed
in the Vlore area. Most country’s lignite
production has been wused for
nonmetallurgical domestic needs. Only a
small percentage of production was ex-
ported. Coking coal for the iron and steel
industry was imported.

Crude Petroleum.—Albania has been
extracting petroleum since 1927, reaching
a maximum of 3 Mmt in 1973. Since then,
the rate has declined annually with
1,069,000 tons produced in 1990. The pe-
troleum industry employed about 23,000
people. During the past 63 years, more than
20 oil fields have been developed. Of the
about 5,000 wells drilled, almost 3,000 were
producing in 1990. The largest field was
Marineze, producing 25% of total Albanian
production. It is followed by Ballsh (20%),
Shqisht (15%), Patos (11%), Kucova (10%),
and Gorrisht (10%).

Reserves

The system used to measure “reserves”
had ittle or no relationship to definitions of
reserves applied in market economy coun-
tries. The data presented in Table 3 may
more accurately be described as Albania’s
apparent mineral commodity resources.

INFRASTRUCTURE

Albania’s system of inland transporta-
tion consisted mainly of roads and, to a
lesser degree, railroads. Waterway trans-
portation was almost exclusively between
coastal cities. Albania had about 16,700 km
of roads, of which 6,700 km was paved
highways and roads and 10,000 km was

TABLE 3

ALBANIA: APPARENT
RESOURCES OF MAJOR MINERAL
COMMUODITIES FOR 1990

(Thousand metric tons unless otherwise specified)

Commodity Reserves
Bauxite 12,000
Chromite, 20% to 44% 25,000
Cobalt, recoverable in ore 60
Copper, recoverable in ore 500
Iron, recoverable in ore 13,000
Nickel, recoverable in.ore 900
Coal 58,000
Natural gas billion cubic meters 20

Sources: Gornaya Entsiklopediya, V. I, Moscow; and Gazovaya
Promyshlennost, Moscow, Dec. 1989.
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forest and agricultural roads. One of the
many new projects was the 241-km-long
four-lane highway connecting the port city
of Durres with Greece, via Pogradec and
Kapshtica.

The railroad system consisted 509 km of
standard gauge and 34 km of narrow gauge.
All tracks were single, and none were
electrified. The most immediate plan was
to electrify the entire line from Titograd in
Yugoslavia to Albanian cities of Vlore,
Durres, and Pogradec.

Most shipping was limited to coastal
waters, with a small portion on lakes and
rivers. The largest seaport was at Durres
having a depth of up to 9 m. Two smaller
ports were in Vlore and Sarande.

In the mineral industry, most of the mines
used trucks or narrow-gauge railroad to
transport ore to the nearest railroad stations
or directly to processing centers. Several
major mines were connected by railroad to
processing centers; for example, the nick-
eliferous mining areas in Prenjas and Guri i
Kugq to the processing center at Elbasan, or

12

the copper mining district at Shkoder to the
smelter and refinery at Lac. Albania’s hy-
drocarbon industry had about 145 km of crude
oil pipeline, 55 km for refinery products, and
64 km of pipeline for natural gas.

OUTLOOK

Owing to a long period of self-imposed
isolation, Albania was behind other east
European countries in virtually all techni-
cal aspects of mineral mining and pro-
cessing. Most of the mining and processing
enterprises lack modern equipment and
pollution controls. For example, in the
Bulgize chrome mine, most mining was still
performed with pneumatic hammers, dy-
namite blasting, and manual loading into
hand pushed carts. In addition, the safety
and health of workers was secondary to
production targets.

Because of low labor costs, Albania’s
proximity to major European producers, and
the country’s potential mineral wealth, Al-

bania may become an important mineral
producing European country. The short-
term increase of production could be
achieved by application of modern tech-
nology at the existing underutilized mines.

OTHER SOURCES OF INFORMATION
Agencies

Ministry of Transport
Titania
Ministry of Industry, Mines and Energy
Titania
Ministry of Foreign Trade
Titania
Chamber of Commerce
Titania

Publications

Albania Today, published monthly in
English by Albania.
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THE MINERAL INDUSTRY OF AUSTRIA

teelmaking and the production of

antimony, copper, germanium,

lead, and zinc were the main

processing industries contributing
to Austria’s minerals-related economy.
Coal, graphite, iron ore, magnesite, tung-
sten, and zinc were among the more abun-
dant minerals mined in Austria.

GOVERNMENT POLICIES
AND PROGRAMS

The Supreme Mining Authority, a section
of the Federal Ministry of Trade, Com-
merce, and Industry, regulates the mining
and mineral processing facilities. The
Government owns many of the country’s
metalliferous mining operations and pro-
cessing facilities. Proprietorship is exer-
cised by Austria’s state holding company,
Osterreichische Industrieholding AG
(OIAG), which also administers the major
part of other nationalized enterprises. Be-
cause Austria depends on imports for about
75% of its mineral raw material require-
ments, the Government has a policy of
funding exploration and research through
the Ministry of Trade, Commerce, and In-
dustry and the Ministry of Science and
Research. The Government also regulates
all foreign investment ventures.

PRODUCTION

Generally, in 1990, base metal mining and
metals production decreased slightly; how-
ever, the production of industrial minerals
rose slightly. Coal production reversed its
downward trend, recording an 18% gain over
that of the previous year to 2,448 million tons.
Industrial production continued an upward
trend with the continued growth of the
economy. Overall growth fueled investment
in expanding industrial capacity and in pro-
duction of consumer goods, which was strong
and was expected to continue to grow with
increased demand from Eastern Europe. The
Austrian mining and minerals sectors were
undertaking measures to reorganize and
privatize industries, to meet increase global
competition, and to conform to EC standards.
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By Donald E. Buck, Jr.

Exploration continued abroad to augment
future production capacities.

In 1990, there were reported to be 90
mining operations and 4 oil and gas enter-
prises operating in the country. The Gov-
ernment reported there were 23
underground and 67 open pit operations.
Several underground and open pit opera-
tions were reported to be under develop-
ment. In 1989, there were 91 active mining
operations in Austria, 21 of them under-
ground, 59 on the surface, 7 with both un-
derground and surface sections, and 4 salt
solution operations.

TRADE

The export of Austrian goods increased in
value another 8.6% over 1989 figures to $39.2
billion,! while imports rose slightly less at
8% to $48.9 billion. Austria remained a
member of the EFTA and maintained impor-
tant trade links to Eastern Europe. However,
Austria’s economy also was closely tied to
EC countries, especially to the Federal Re-
public of Germany. About 65% of Austrian
exports went to EC countries, and 70% of
Austria’s imports came from them. The
Federal Republic of Germany and France
were Austria’s two most important trading
partners. Several of the imported steel com-
modities, mostly from West Germany, in-
creased significantly, as did several ore
imports (see table 3).

STRUCTURE OF THE
MINERAL INDUSTRY

The Government nationalized most of
Austria’s mining and mineral processing
enterprises in the early postwar period and
presently encourages joint ventures with
private companies. In 1990, the Govern-
ment largely controlled the country’s min-
ing and processing companies, but many
are now privately owned and have outlets
throughout the world. The decentralization,
modernization, and rationalization as well
as other changes in East and West Europe
are forces of change in the Austrian mining
and processing industries.

COMMODITY REVIEW

Metals

Aluminum.—Salzburger Aluminium
GmbH (Swiss Aluminium Ltd.) and Austria
Metall AG (AM) had smelters operating in
Austria. The production of primary alumi-
num decreased from approximately 93,000
tons in 1989 to 89,434 tons in 1990. Alu-
minum scrap facilities reported production
of secondary aluminum that totalled about
69,700 tons per year.

Antimony.—Bleiberger Bergwerks
Union (BBU) closed Austria’s only anti-
mony mine at Schlaining in eastern Austria
in 1990. Antimony mining started in 1770,
but the depletion of stibnite reserves forced
the closure of the mine. Approximately
11,169 tons of crude ore was mined, which
yielded 352 tons of antimony in 1990 before
the mine was closed. The stibnite occurred
disseminated in graphite schists as small
lenses and veins interbedded with limestone
and chlorite schists. The antimony was used
solely by BBU’s own chemical and met-
allurgical plant for the production of alloys
and antimony derivatives.

Copper.—The copper smelter and refin-
ery at Brixlegg imported copper scrap and
residues to make electrical-grade copper
products. Some of these products are elec-
trolytic cakes, cathodes, wirebars, billets,
and slabs. The Brixlegg smelter, with a
capacity of 50,000 mt/a of copper, also
produced gold, nickel, and silver from the
refining of the scrap feedstock.

Iron and Steel —The only significant iron
ore strip mine operating in Austria was the
Erberg Mine. Production dropped by 110,000
tons to 2.3 million tons in 1990. All of the
manganese-rich iron ore produced went to
the Donawitz steel plant near Leoben. The
present contract to deliver iron ore to Voest
Alpine Steel at Donawitz, Erzberg’s only
customer, will expire in 1993. It was reported
that the Erzberg iron ore mine’s future re-
mained unclear, because it depends on the
Donawitz’s continued operation. For ex-
ample, the planned closure of one of the two
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AUSTRIA: PRODUCTION OF MINERAL COMMODITIES'

TABLE 1

(Metric tons, unless otherwise specified)

Commodity 1986 1987 1988 19897 19907
METALS
Aluminum metal:
Primary 92,453 93,414 95,494 92,924 89,434
Secondary 24,700 19,800 29,400 29,000 69,693
Total 117,153 113,214 124,894 121,924 159,127
Antimony, mine output, Sb content of
concentrate 514 322 228 350 352
Cadmium metal 52 26 26 49 44
Copper:
Smelter, secondary 25,500 29,100 34,500 39,100 41,000
Refined:
Primary 7,067 3,855 3,551 7,178 8,690
Secondary 32,579 32,924 38,378 39,089 41,013
Total 39,646 36,779 41,929 46,267 49,703
Germanium, Ge content of concentrate  kilograms 6,300 6,700 6,000 6,000 5,000
Iron and steel:
Iron ore and concentrate:
Gross weight thousand tons 3,120 3,061 2,311 2,410 2,301
Fe content do. 976 954 727 761 653
Metal:
Pig iron do. 3,349 3,451 3,665 3,823 3,452
Ferroalloys, electric-furnace® do. 12 12 12 12 12
Crude steel do. 4,292 4,301 4,560 4,718 4,292
Semimanufactures do. 3,462 3,432 3,752 3,732 3,719
Lead:
Mine output, Pb content of concentrate 4,662 5,246 2,281 1,571 1,494
Metal:
Smelter:
Primary 1,500 3,400 6,753 6,500 5,500
Secondary 15,000 15,700 15,651 15,800 15,599
Total 16,500 19,100 22,404 22,300 21,099
Refined:
Primary® 6,000 6,800 9,000 8,800 8,400
Secondary 19,000 16,000 16,000 15,218 15,100
Total 25,000 22,800 25,000 24,018 23,500
Manganese, Mn content of domestic iron ore 58,945 57,486 40917 46,287 42,669
Tungsten, mine output, W content of concentrate 1,387 1,250 1,235 1,517 1,378
Zinc:
Mine output, Zn content of concentrate 16,290 15,735 17,051 14,800 17,900
Metal, refined 24,000 24,300 23,900 26,102 26,800
INDUSTRIAL MINERALS
Cement, hydraulic thousand tons 4,569 4,522 4,763 4,749 4,903
Clay:
Illite 268,451 275,921 280,369 242,767 191,121
Kaolin:
Crude 444 852 444927 485,011 492,417 473,386
Marketable 46,291 92,186 89,491 157,258 81,265
Other 33,037 12,961 52,102 6,855 31,039
Feldspar, crude 2,850 4,692 8,222 7,251 8,788

See footnotes at end of table.
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TABLE 1—Continued
AUSTRIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons, unless otherwise specified)

Commodity 1986 1987 1988 19897 19907
INDUSTRIAL MINERALS —Continued
Graphite, crude 36,167 39,391 7,577 15,307 22,205
Gypsum and anhydrite, crude 701,749 664,452 721,745 625,433 751,645
Lime thousand tons 1,275 1,378 1,545 1,622 1,637
Magnesite:
Crude do. 1,084 947 1,122 1,205 1,179
Sintered or dead-burned do. 315 345 360 360 411
Caustic calcined do. 73 58 67 60 55
Nitrogen: N content of ammonia® do. 450 450 408 410 410
Pigments, mineral: Micaceous iron oxide 11,730 10,807 9,938 10,924 9,936
Pumice (trass) 5,808 6,922 7,359 8,130 8,954
Salt:
Rock thousand tons 2 1 1 1 1
In brine:
Evaporated do. 486 484 413 396 386
Other® do. 215 180 256 251 288
Total do. 701 664 669 647 674
Sand and gravel:
Quartz sand ) do. 798 684 756 819 818
Other sand and gravel do. 8,861 9,322 14,700 16,057 16,064
Total do. 9,659 10,006 15,456 16,876 16,882
Sodium compounds, n.e.s.:¢
Soda ash, manufactured do. 150 150 145 150 150
Sulfate, manufactured do. 55 109 118 120 120
Stone:? -
Dolomite do. 1,308 1,406 1,521 1,645 1,880
Quartz and quartzite do. 196 196 167 263 249
Other, including limestone and marble do. 9,250 9,540 12,324 12,700 12,800
Total do. 10,754 11,142 14,012 14,608 14,929
Sulfur:
Byproduct:
Of metallurgy 10,986 10,448 11,331 12,064 11,974
Of petroleum and natural gas 29,348 24,946 36,217 37,070 30,390
From gypsum and anhydrite 23,837 13,091 — — —
Total 64,171 48,485 47,548 49,134 42,364
Talc and soapstone 133,319 129,959 132,974 133,078 133,971
MINERAL FUELS AND RELATED MATERIALS
Coal, brown and lignite thousand tons 2,969 2,786 2,129 2,066 2,448
Coke do. 1,744 1,727 1,744 1,771 1,725
Gas, natural:
Gross million cubic meters 1,112 1,167 1,265 1,323 1,288
Marketed do. 921 968 1,062 1,020 1,081
Oil shale 400 1,090 210 570 475
Petroleum:
Crude thousand 42-gallon barrels 7,783 7,410 8,196 8,075 8,072
Refinery products:
Liquefied petroleum gas do. 5,145 6,476 7,010 6,000 5,288
Gasoline do. 18,023 20,054 20,515 19,935 22,237
Kerosene and jet fuel do. 1,381 1,546 1,772 2,226 2,398
See footnotes at end of table.
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TABLE 1—Continued
AUSTRIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons, unless otherwise specified)

Commodity 1986 1987 1988 1989» 1990°
MINERAL FUELS AND
RELATED MATERIALS—Continued
Petroleum—Continued
Refinery products—Continued

Distillate fuel 0il  thousand 42-gallon barrels 18,582 18,917 18,288 20,920 22,504
Lubricants do. 1,591 — — — 416
Residual fuel oil do. 13,530 12,411 12,027 9,912 11,353
Bitumen do. 1,427 1,382 1,425 1,487 1,474
Unspecified do. 220 82 71 75 75
Refinery fuel and losses do. 3,502 3,620 3,458 2,387 2,124
Total do. 63,401 64,488 64,567 62,942 67,869

¢Estimated. PPreliminary. "Revised.
ITable includes data available through July 1991.
2Excluding stone used by the cement and iron and steel industries.

TABLE 2
AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989
United States Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkali metals 11 2 — NA.
Alkaline-earth metals (@) —
Aluminum:
Ore and concentrate 135 70 — All to West Germany.
Oxides and hydroxides 402 1,025 25 Italy 388; Yugoslavia 188; West Germany 164.
Ash and residue containing aluminum 65,850 58,920 — Italy 41,698; West Germany 12,278; Spain 3,168.
Metal including alloys:
Scrap 46,911 35,508 — Italy 15,207; West Germany 14,752; Poland 2,573.
Unwrought 44,894 42,984 — West Germany 12,817; Italy 11,276; France 5,873.
Semimanufactures 126,127 126,439 1,204 West Germany 49,769; Italy 15,093; Switzerland 9,622.
Antimony:
Ore and concentrate 77 138 — West Germany 133.
Oxides 20 5 NA NA.
Metal including alloys, all forms 3 7 NA NA.
Arsenic: Metal including alloys, all forms 1 —
Bismuth: Metal including alloys, all forms (@) —
Cadmium: Metal including alloys, all forms 20 120 — West Germany 74; Netherlands 20; United Kingdom 20.
Chromium:
Ore and concentrate 213 94 — All to Italy.
Oxides and hydroxides 8 27 — Yugoslavia 19.
Metal including alloys, all forms 1 2 — Mainly to West Germany.
Cobalt:
Ore and concentrate 33 —
Oxides and hydroxides 29 —
Metal including alloys, all forms 7 18 — Hungary 4; Romania 2; Yugoslavia 1.
Columbium and tantalum: Tantalum metal
including alloys, all forms 37 31 Q) West Germany 14; Belgium-Luxembourg 7; United Kingdom 3.

See footnotes at end of table.
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TABLE 2—Continued
AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989

United States Other (principal)
METALS—Continued
Copper:
Ore and concentrate 96 —
Matte and speiss including cement copper 16 23 — Mainly to Poland.
Oxides and hydroxides 3 3 — NA.
Sulfate 52 38 NA NA.
Ash and residue containing copper 11,269 10,746 NA West Germany 7,993; Belgium-Luxembourg 1,730;
United Kingdom 784.
Metal including alloys:
Scrap 25,360 15,716 — West Germany 9,546; Italy 2,973; United Kingdom 988.
Unwrought 24,434 33,444 — Italy 19,556; West Germany 10,848; Yugoslavia 1,196.
Semimanufactures 28,569 28,403 321 West Germany 10,278; Italy 4,797; France 3,343.
Gold: Metal including alloys, unwrought
and partly wrought kilograms 1,015 622 — West Germany 276; Italy 264; Netherlands 20.
Iron and steel:
Iron ore and concentrate excluding
roasted pyrite ) —
Metal:
Scrap 47,222 95,983 — Italy 67,137; West Germany 16,306; Hungary 7,118.
Pig iron, cast iron, related materials 10,462 1,488 NA Bulgaria 403; France 388.
Ferroalloys 18,804 19,707 268 West Germany 3,601; Italy 3,297; France 2,562.
Steel, primary forms 15,147 16,803 — Italy 9,666; Yugoslavia 3,327; West Germany 2,717.
Semimanufactures:
Flat-rolled products:
Of iron or nonalloy steel:
Not clad, plated, coated 1,471,170 1,404,430 928 West Germany 484,040; U.S.S.R. 269,346; Italy 214,404.
Clad, plated, coated 260,217 280,552 479 West Germany 131,650; Italy 48,026; Sweden 22,147.
Of alloy steel 289,682 220,870 1,419 West Germany 85,914; U.S.S.R. 85,473; Italy 13,052.
Bars, rods, angles, shapes, sections 370,815 393,006 1,811 West Germany 133,321; Italy 103,269; Switzerland 39,366.
Rails and accessories 97,008 101,827 397 Switzerland 38,514; Algeria 26,037; Denmark 9,719.
Wire 62,014 68,966 2,129 West Germany 33,448; Italy 10,060; Switzerland 5,783.
Tubes, pipes, fittings 575,970 623,065 19,912 U.S.S.R. 213,659; West Germany 116,653; Italy 54,451.
Lead:
Ash and residue containing lead 1,975 5,715 — Yugoslavia 4,566; West Germany 992; Italy 101.
Metal including alloys:
Scrap 1,601 3,554 — West Germany 2,146; Yugoslavia 1,084; Czechoslovakia 233.
Unwrought 7,273 4,659 — Italy 4,288; Switzerland 146.
Semimanufactures 29 33 — West Germany 9; Italy 2; unspecified 22.
Magnesium: Metal including alloys:
Scrap 469 282 — West Germany 164; Belgium-Luxembourg 85; Italy 32.
Unwrought 179 342 — West Germany 334.
Semimanufactures 2,029 1,278 NA West Germany 25; France 11; unspecified 1,235.
Manganese: )
Oxides 94 61 NA NA.
Metal including alloys, all forms — 1 — NA.
Mercury 3 1 — NA.
Molybdenum:
Ore and concentrate:
Roasted 1,378 406 — Czechoslovakia 139; India 120; Italy 83.
See footnotes at end of table.
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(Metric tons unless otherwise specified)

TABLE 2—Continued
AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Molybdenum—Continued
Ore and concentrate—Continued
Unroasted 2 —
Oxides and hydroxides 4 14 — NA.
Metal including alloys, all forms 1,640 1,651 170 West Germany 851; United Kingdom 169.
Nickel:
Matte and speiss 75 —
Metal including alloys:
Scrap 123 200 — All to West Germany.
Unwrought 98 171 — Sweden 142; West Germany 26.
Semimanufactures 626 608 — West Germany 272; Italy 38; Iraq 20.
Platinum-group metals:
Waste and sweepings value, thousands $1,333 $3,319 — West Germany $2,656; Italy $323; France $189.
Metals including alloys, unwrought and
partly wrought kilograms 1,201 766 — United Kingdom 290; West Germany 275; Yugoslavia 126.
Rare-earth metals including alloys, all
forms 430 358 NA NA.
Selenium, elemental 3 —
Silicon, high-purity 1,000 438 — All to West Germany.
Silver:
Waste and sweepings® value, thousands $12,896 $5,584 — West Germany $4,180; France $1,391.
Metal including alloys, unwrought and
partly wrought kilograms 171,174 175,888 NA West Germany 149,915; Switzerland 13,359; Yugoslavia 7,784.
Tin:
Oxides 1 —
Metal including alloys:
Scrap 10 36 — All to West Germany.
Unwrought 47 25 — West Germany 21.
Semimanufactures 53 14 — Czechoslovakia 12.
Titanium:
Ore and concentrate 2 8 — NA.
Oxides 952 725 NA West Germany 281; Netherlands 170; Italy 90.
Metal including alloys:
Unwrought including scrap 6,970 3,339 31 United Kingdom 1,826; Italy 867; Switzerland 376.
Semimanufactures 28 41 17 West Germany 16; Italy 3.
Tungsten: Metal including alloys, all forms 1,119 1,318 29 West Germany 928; Israel 118; India 67.
Uranium and thorium: Oxides and other
compounds value, thousands $83 $31 NA NA.
Vanadium:
Oxides and hydroxides 494 370 — U.S.S.R. 240; West Germany 48; Netherlands 39.
Ash and residue containing vanadium — 122 — All to West Germany.
Zinc:
Ore and concentrate 21 ® — NA.
Oxides 2,177 2,461 — West Germany 1,241; Italy 442; Yugoslavia 440.
Blue powder 112 156 22 Yugoslavia 25; France 24.
Ash and residue containing zinc 2,166 2,517 — West Germany 1,066; France 829; Spain 321.
Metal including alloys:
Scrap 2,399 2,539 — West Germany 902; Taiwan 714; Belgium-Luxembourg 674.

See footnotes at end of table.
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TABLE 2—Continued

AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Zinc—Continued
Metal including alloys—Continued
Unwrought 7,066 6,360 — Italy 3,159; Yugoslavia 2,296; West Germany 1,118.
Semimanufactures 48 187 21 Yugoslavia 53; West Germany 13.
Zirconium:
Ore and concentrate 21 24 — NA.
Metal including alloys, all forms ® 22 — West Germany 21.
Other:
Ores and concentrates 24 —
Oxides and hydroxides 166 52 1 France 20; West Germany 17; Italy 6.
Ashes and residues 1,503 1,644 225 West Germany 496; U.S.S.R. 496.
Base metals including alloys, all forms 46 14 NA NA.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 158 128 — West Germany 94.
Artificial: Silicon carbide 59 83 — Yugoslavia 37.
Dust and powder of precious and semi-
precious stones excluding diamond
value, thousands $7 —
Grinding and polishing wheels and stones 13,866 14,781 602 West Germany 2,928; Italy 1,490; France 1,232.
Asbestos, crude 28 247 NA Hungary 118; Italy 63.
Barite and witherite 10 3 — NA.
Boron materials:
Crude natural borates 228 57 NA NA.
Oxides and acids 102 3 NA NA.
Bromine (@) ® NA NA.
Cement 12,276 29,390 —_ West Germany 24,174; Italy 3,918; France 841.
Chalk 3,623 2,559 — Hungary 1,388; Czechoslovakia 590; West Germany 192.
Clays, crude:
Bentonite 34 1,114 —_ Switzerland 1,023; West Germany 59.
Chamotte earth 473 482 NA West Germany 169; Denmark 144; East Germany 76.
Fuller’s earth 8 12 — NA.
Fire clay 45 95 NA West Germany 50.
Kaolin 48,568 50,040 — Hungary 25,539; West Germany 11,871; Yugoslavia 7,670
Unspecified 93 255 NA West Germany 212.
Cryolite and chiolite 26 1 — NA.
Diamond, natural:
Gem, not set or strung value, thousands $279 $635 NA Switzerland $381; Belgium-Luxembourg $159.
Industrial stones do. $194 $122 — Yugoslavia $66.
Dust and powder kilograms 2 18 — West Germany 8: United Kingdom 3.
Diatomite and other infusorial earth 2,811 3,671 — Hungary 1,327; Bulgaria 691; Czechoslovakia 654.
Feldspar, fluorspar, related materials:
Feldspar 17 —
Fluorspar — 47 — NA.
Unspecified 37 —
Fertilizer materials:
Crude, n.e.s. 330 206 NA Switzerland 136.

See footnotes at end of table.
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TABLE 2—Continued

AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
INDUSTRIAL MINERALS—Continued
Fertilizer materials—Continued
Manufactured:
Ammonia Q) 1 — NA.
Nitrogenous NA 556,445 — West Germany 180,717; East Germany 152,101; Italy 86,033.
Phosphatic 60,041 67,515 — Czechoslovakia 66,163; Yugoslavia 1,348.
Potassic 23 3,655 — Yugoslavia 2,971.
Unspecified and mixed 1,052,930 906,618 17 West Germany 329,670; East Germany 152,101; Ttaly 127,966.
Graphite, natural 8,926 8,723 NA West Germany 3,221; Poland 2,094; Italy 1,786.
Gypsum and plaster 127,749 151,337 — West Germany 148,919; Italy 2,075; U.S.S.R. 85.
Iodine Q) 1 NA NA.
Kyanite and related materials 1 10 — NA.
Lime 5,613 7,552 — West Germany 6,985; East Germany 151; Italy 92.
Magnesium compounds:
Magnesite, crude 58 219 NA NA.
Oxides and hydroxides 149,112 165,686 NA NA. Mica:
Crude including splittings and waste 651 615 — West Germany 404; Italy 136.
Worked including agglomerated splittings 3,079 4,811 — Yugoslavia 2,862; Czechoslovakia 825; India 40.
Phosphorus, elemental Q) —
Pigments, mineral:
Natural, crude 6,899 7,198 216 West Germany 1,524; United Kingdom 1,490; Netherlands 796.
Iron oxides and hydroxides, processed 3,975 4,703 102 Taiwan 1,121; West Germany 1,025; Italy 814.
Precious and semiprecious stones other than
diamond:
Natural kilograms 3,576 2,316 NA Thailand 219; West Germany 51; Switzerland 43.
Synthetic do. 2,956 19,486 2,140 Singapore 11,024; India 3,000; Switzerland 1,050.
Pyrite, unroasted 34 —_
Quartz crystal, piezoelectric kilograms 2 10 — All to West Germany.
Salt and brine — 13,682 — Hungary 5,555; West Germany 3,196; Netherlands 2,461.
Sodium compounds, n.e.s.: Sulfate,
manufactured 99,268 108,549 NA NA.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked 81,518 51,907 — West Germany 39,876; Switzerland 9,861; Italy 1,293.
Worked 32,343 24,362 392 West Germany 16,725; Switzerland 4,569; Yugoslavia 442.
Dolomite, chiefly refractory-grade 24,191 32915 — West Germany 32,094; Tanzania 214; Brazil 111.
Gravel and crushed rock 701,676 743,361 NA West Germany 358,582; Switzerland 198,358; Italy 94,897.
Limestone other than dimension 4,034 699 — All to West Germany.
Quartz and quartzite 1104 76 — West Germany 65.
Sand other than metal-bearing 71,035 83,905 NA Switzerland 52,351; West Germany 28,548; Italy 2,304.
Sulfur:
Elemental:
Crude including native and byproduct 87 56 NA Hungary 50.
Colloidal, precipitated, sublimed 50 285 — Mainly to Yugoslavia.
Dioxide 14 23 — NA.
Sulfuric acid 8,931 5,443 NA Italy 4,397; West Germany 667; Czechoslovakia 332.
Talc, steatite, soapstone, pyrophyllite 115,565 116,949 62 West Germany 60,412; Italy 17,461; Switzerland 9,203.
Vermiculite, perlite, chlorite 185 512 — West Germany 470.

See footnotes at end of table.
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(Metric tons unless otherwise specified)

TABLE 2—Continued
AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

Commodity

1988

Destinations, 1989

1989

United States Other (principal)
INDUSTRIAL MINERALS—Continued
Other:
Crude 36,165 32,527 463 Italy 2,714; West Germany 2,614; Yugoslavia 1,126.
Slag and dross, not metal-bearing 107,556 108,033 — West Germany 73,118; Yugoslavia 28,823;
Switzerland 3,764.
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural 35 36 — NA.
Carbon:
Carbon black 46 54 NA West Germany 30; Yugoslavia 6.
Gas carbon ® —
Coal:
Anthracite and bituminous 197 48 — Yugoslavia 9.
Briquets of anthracite and bituminous coal 25 25 — NA.
Lignite including briquets 3,665 3,289 — West Germany 3,285.
Coke and semicoke 4,323 3,347 NA West Germany 3,301.
Peat including briquets and litter 21,438 12,764 —_ West Germany 6,529; Italy 6,223.
Petroleum:
Crude 42-gallon barrels 20 —
Refinery products:
Liquefied petroleum gas
thousand 42-gallon barrels 19 11 — Hungary 10.
Gasoline do. 2,003 1,989 — Poland 1,021; West Germany 836; Hungary 83.
Mineral jelly and wax do. 4 8 — West Germany 2; Greece 2; Italy 1.
Kerosene and jet fuel do. 48 59 — Yugoslavia 27; West Germany 23; Greece 3.
Distillate fuel oil do. 11 34 — West Germany 29; Yugoslavia 4.
Lubricants do. 306 349 — Czechoslovakia 89; Hungary 83; Iran 33.
Residual fuel oil do. A 47 — Mainly to West Germany.
Bitumen and other residues do. 10 387 — West Geramny 325; United Kingdom 23; Italy 21.
Bituminous mixtures do. 86 166 e West Germany 105; Yugoslavia 40; Italy 11.
Petroleum coke do. — Q) — Mainly to Hungary.
"Revised. NA Not available.
!Table prepared by staff, International Data Section.
2Less than 1/2 unit.
3May include other precious metals.
TABLE 3

AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity

1988

Sources, 1989

1989

United States Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkali metals 6 4 — NA.
Alkaline-earth metals 22 23 10 Belgium-Luxembourg 10.
Aluminum:
Ore and concentrate 49,222 54,922 — Australia 22,560; Guinea 13,218; West Germany 5,933.
Oxides and hydroxides 306,972 232,645 39 West Germany 143,910; Yugoslavia 39,396; Hungary 35,663.
Ash and residue containing aluminum 102,416 86,953 — U.S.S.R. 59,636; Hungary 13,248; Poland 4,184.

See footnotes at end of table.
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TABLE 3—Continued

AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1988

1989

Sources, 1989

United States Other (principal)
METALS—Continued
Metal including alloys:
Scrap 56,043 47,231 NA NA.
Unwrought 108,266 130,429 483 West Germany 67,524; Norway 22,376; U.S.S.R. 3,264.
Semimanufactures 68,729 78,938 47 West Germany 29,859; Switzerland 10,279; Italy 9,384.
Antimony:
Ore and concentrate value, thousands $2,099 —
Oxides 115 200 — Belgium-Luxembourg 113; U.S.S.R. 49; West Germany 20.
Metal including alloys, all forms 45 64 NA China 43; West Germany 16.
Arsenic: Metal including alloys, all forms 11 20 — NA.
Beryllium: Metal including alloys, all
forms kilograms 200 200 NA NA.
Bismuth: Metal including alloys, all forms 8 2 NA NA.
Cadmium: Metal including alloys, all forms 1 — NA.
Chromium:
Ore and concentrate 58,712 60,936 — Republic of South Africa 50,747; Cuba 4,270;
New Caledonia 1,930.
Oxides and hydroxides 565 464 — West Germany 334; U.S.S.R. 66; Italy 22.
Metal including alloys, all forms 170 112 2 United Kingdom 44; Republic of South Africa 20;
West Germany 19.
Cobalt:
Oxides and hydroxides 28 28 NA Finland 23; West Germany 4.
Metal including alloys, all forms 347 388 27 Belgium-Luxembourg 98; Zaire 50; Tanzania 40.
Columbium and tantalum:
Ore and concentrate? 169 57 — Australia 29; China 12.
Metal including alloys, all forms, tantalum 68 65 9 West Germany 37; Belgium-Luxembourg 16.
Copper:
Ore and concentrate 30 A — NA.
Matte and speiss including cement copper 14 Q] — NA.
Oxides and hydroxides 50 51 — Belgium-Luxembourg 42; West Germany 6.
Sulfate 916 710 — Italy 234; Yugoslavia 189; U.S.S.R. 169.
Ash and residue containing copper 4,883 3,535 — Czechoslovakia 2,239; West Germany 981; Hungary 168.
Metal including alloys:
Scrap 49,652 32,226 1,447 West Germany 13,517; U.S.S.R. 5,365; Czechoslovakia 1,930.
Unwrought 11,411 7,291 1,452 West Germany 2,280; Republic of South Africa 1,632.
Semimanufactures 86,457 91,676 58 West Germany 55,555; Belgium-Luxembourg 9,474;
Italy 7,703.
Germanium: Metal including alloys, all
forms value, thousands $13 $2 — NA.
Gold:
Waste and sweepings do. $3 $38 — Mainly from West Germany.
Metal including alloys, unwrought and
partly wrought kilograms 11,930 3,482 186 Singapore 1,295; West Germany 923; Switzerland 718.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite thousand tons 4,164 4,192 6 U.S.S.R. 1,527; Brazil 655; Sweden 501.
Pyrite, roasted do. 11 12 — Mainly from Yugoslavia.

See footnotes at end of table.
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TABLE 3—Continued
AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

Commodity 1988

1989

Sources, 1989

United States Other (principal)
METALS—Continued
Iron and steel—Continued
Metal:
Scrap 101,538 88,183 323 West Germany 51,123; Czechoslovakia 15,614;
U.S.S.R.9,877.
Pig iron, cast iron, related materials 53,889 76,999 — Hungary 20,122; West Germany 16,965; Canada 16,056.
Ferroalloys:
Ferrocolumbium 275 306 6 Brazil 196; West Germany 60; Canada 25.
Ferrochromium 22,201 21,969 — Yugoslavia 6,493; U.S.S.R. 5m158; Hungary 4,196.
Ferromanganese 23,887 23,899 — West Germany 12,823; Norway 8,062; France 1,313.
Ferromolybdenum 191 274 — United Kingdom 154; Chile 74; Canada 20.
Ferronickel 1,305 1,369 — Yugoslavia 1,021; Greece 328; United Kingdom 20.
Ferrosilicochromium 655 641 — U.S.S.R. 549; Zimbabwe 50; West Germany 42.
Ferrosilicomanganese 6,907 5,103 — Czechoslovakia 2,242; Yugoslavia 1,141; Norway 911.
Ferrosilicon 21,452 20,732 10 Yugoslavia 5,480; West Germany 3,832; Poland 2,954.
Ferrotitanium 487 414 — Italy 200; United Kingdom 51; Canada 49.
Ferrotungsten 648 888 25 China 732; Hong Kong 58.
Ferrovanadium 177 286 30 West Germany 147; Czechoslovakia 25.
Silicon metal 4,126 4,325 —_ Norway 890; China 875; West Germany 651.
Unspecified 1,955 2,092 52 West Germany 1,020; U.S.S.R. 350; Yugoslavia 281.
Steel, primary forms 222,418 204,438 — West Germany 127,138; Hungary 33,537; Sweden 19,829.
Semimanufactures:
Flat-rolled products:
Of iron or nonalloy steel:
Not clad, plated, coated 291,717 329,215 — West Germany 134,322; Hungary 43,816;
Czechoslovakia 31,015.
Clad, plated, coated 119,489 137,337 — West Germany 67,244; Belgium-Luxembourg 22,802.
Of alloy steel 63,054 76,030 26 West Germany 36,859; Sweden 12,080; Italy 6,837.
Bars, rods, angles, shapes, sections 389,235 502,211 178 Italy 157,275; West Germany 144,730; East Germany 32,101.
Rails and accessories 3,546 4,721 463 West Germany 2,947; Switzerland 399.
Wire 44,086 47,603 — West Germany 17,027, Belgium-Luxembourg 15,744;
Italy 7,802.
Tubes, pipes, fittings 222,331 223,063 212 West Germany 94,003; Italy 32,363; France 13,850.
Lead:
Ore and concentrate 6,884 17,946 — Spain 4,955; Poland 4,755; Italy 3,622.
Oxides 1,154 1,683 — West Germany 1,658.
Ash and residue containing lead 592 758 — Hungary 606; Netherlands 101.
Metal including alloys:
Scrap 3,023 2,637 — Poland 1,061; Czechoslovakia 612; Yugoslavia 286.
Unwrought 36,714 38,902 —_ West Germany >4,922; United Kingdom 7,291; Namibia 4,620.
Semimanufactures 925 927 — West Germany 799; United Kingdom 83.
Lithium: Oxides and hydroxides 34 30 15 West Germany 15.
Magnesium: Metal including alloys:
Scrap 76 30 17 West Germany 7.
Unwrought 2,858 2,523 NA NA. .
Semimanufactures 380 96 2 West Germany 36; Italy 24; Norway 22.
Manganese:
Ore and concentrate, metallurgical-grade 270 528 — Netherlands 383; Greece 24.
See footnotes at end of table. \
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TABLE 3—Continued

AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Manganese—Continued
Oxides 542 186 — Republic of South Africa 148; Japan 8.
Metal including alloys, all forms 402 428 58 Republic of South Africa 99; Belgium-Luxembourg 68.
Mercury 7 4 — NA.
Molybdenum:
Ore and concentrate:
Roasted 9,510 9,962 5,664 Belgium-Luxembourg 1,117; West Germany 1,023.
Unroasted 32 7 — NA.
Oxides and hydroxides 2,852 2,486 — NA.
Metal including alloys:
Scrap 13 116 NA West Germany 73; Netherlands 23; France 19.
Unwrought 44 71 34 West Germany 41.
Semimanufactures 73 62 — France 38; West Germany 19.
Nickel:
Ore and concentrate 191 169 — All from U.S.S.R.
Matte and speiss 671 834 — Netherlands 432; Cuba 176; Canada 106.
Oxides and hydroxides 5 3 — NA.
Metal including alloys:

Scrap 626 579 9 Netherlands 129; Cuba 117; Canada 110.
Unwrought 2,735 2,370 39 U.S.S.R. 718; Republic of South Africa 293; Norway 193.
Semimanufactures 709 697 36 West Germany 358; Sweden 143; United Kingdom 45.

Platinum-group metals:
Waste and sweepings value, thousands $30 $19 — NA.
Metals including alloys, unwrought and
partly wrought kilograms 2,512 2,429 350 France 1,126; West Germany 456; U.S.S.R. 348.
Rare-earth metals including alloys, all forms 111 245 — U.S.S.R. 240; China 5.
Selenium, elemental 28 5 — West Germany 3.
Silicon, high-purity 74 220 — All from West Germany.
Silver:
Waste and sweepings* value, thousands $5 $3 NA NA.
Metal including alloys, unwrought and
partly wrought kilograms 175,794 164,580 — West Germany 111,558; United Kingdom 17,611;
Switzerland 9,450.
Tellurium and boron, elemental 1 1 NA NA.
Tin:
Ore and concentrate — 302 — All from Yugoslavia.
Oxides 9 5 — West Germany 4.
Metal including alloys:
Scrap — 47 — NA.
Unwrought 500 492 — Brazil 179; West Germany 103; Netherlands 93.
Semimanufactures 337 358 — West Germany 309; Netherlands 29.
Titanium:
Ore and concentrate 809 537 — Australia 285; Republic of South Africa 216.
Oxides 5,722 4,594 37 Finland 1,236; West Germany 1,170; United Kingdom 1,074.
Metal including alloys:
Unwrought including scrap 2,535 1,921 32 U.S.S.R. 1,784; Netherlands 62.
Semimanufactures 78 153 57 U.S.S.R. 47; West Germany 20.

See footnotes at end of table.
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TABLE 3—Continued

AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Tungsten:
Ore and concentrate 1,249 807 NA NA.
Oxides and hydroxides 136 191 — NA.
Metal including alloys:
Scrap 696 688 86 West Germany 390; Belgium-Luxembourg 45.
Unwrought 207 196 48 Belgium-Luxembourg 49; West Germany 37.
Semimanufactures 22 19 — West Germany 16.
Uranium and thorium:
Oxides and other compounds  value, thousands $20 $1 — NA.
Metal including alloys, all forms 8 6 — Mainly from France.
Vanadium:
Oxides and hydroxides 2,258 1,917 127 Republic of South Africa 1,533; China 204.
Ash and residue containing vanadium 21,137 22,827 — Republic of South Africa 20,906; Belgium-Luxembourg 1,898.
Metal including alloys, all forms 12 2 — All from West Germany.
Zinc:
Ore and concentrate 15,326 26,184 — Italy 18,790; Ireland 5,310; Turkey 1,858.
Oxides 1,007 1,161 — West Germany 974; France 83; Japan 42.
Blue powder 1,570 1,727 — Belgium-Luxembourg 911; West Germany 431; Norway 382.
Ash and residue containing zinc including
hard zinc 3,095 3,445 — West Germany 2,288; Hungary 642; Yugoslavia 346.
Metal including alloys:
Scrap 354 1,030 — West Germany 584; Hungary 316; Italy 46.
Unwrought 16,243 13,440 — Belgium-Luxembourg 6,410; West Germany 4,758;
Poland 1,023.
Semimanufactures 4,361 5,723 — West Germany 3,174; Belgium-Luxembourg 956.
Zirconium: ]
Ore and concentrate 1,836 1,821 —_ Republic of South Africa 1,255; Australia 397.
Metal including alloys:
Unwrought including scrap 64 @) NA NA.
Semimanufactures kilograms 300 1,300 NA NA.
Other:
Ores and concentrates 29 —
Oxides and hydroxides 260 54 NA United Kingdom 30; France 16; West Germany 6.
Ashes and residues 14,468 21,911 2,531 East Germany 8,607; Netherlands 3,106; West Germany 2,866.
Base metals including alloys, all forms 37 8 1 West Germany 6; Belgium-Luxembourg 1.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 964 541 NA Italy 262; West Germany 83; Spain 70.
Artificial:
Corundum 15,747 18,860 1,511 West Germany 7,250; Hungary 3,022; France 2,878.
Silicon carbide 2,592 2,632 4 West Germany 1,340; Italy 502; Netherlands 256.
Dust and powder of precious and semi-
precious stones excluding diamond
kilograms 3 1 NA NA.
Grinding and polishing wheels and stones 1,851 2,122 7 West Germany 952; Italy 465; Spain 223.
Asbestos, crude 14,858 15,750 7 Canada 10,134; Zimbabwe 3,226; U.S.S.R. 1,633.
Barite and witherite 6,555 2,668 — West Germany 2,586; France 55.

See foomotes at end of table.
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TABLE 3—Continued

AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

Sources, 1989

Commodity 1988 1989 United States Other (principal)
INDUSTRIAL MINERALS—Continued
Boron materials:
Crude natural borates 14915 25,051 2,874 Turkey 22,030; Argentina 44.
Oxides and acids 751 812 NA Italy 355; Argentina 117; Chile 102.
Bromine 78 111 — Mainly from France.
Cement 105,533 103,653 — Yugoslavia 41,001; Poland 19,765; Italy 12,365.
Chalk 4,348 3,512 NA France 2,153; West Germany 1,291; East Germany 60.
Clays, crude:
Bentonite 12,620 15,042 NA West Germany 5,991; Turkey 5,677; Bulgaria 1,216.
Chamotte earth 27,535 30,705 NA Czechoslovakia 16,574; West Germany 7,828; France 5,204.
Fuller’s earth 538 604 — West Germany 525; United Kingdom 67.
Fire clay 20,140 23,149 — West Germany 18,565; Czechoslovakia 1,825; Hungary 1,505.
Kaolin 140,887 140,849 9,984 West Germany 40,150; Czechoslovakia 36,274;
United Kingdom 27,442.
Unspecified 43,746 49,959 79 West Germany 31,975; Czechoslovakia 14,474.
Cryolite and chiolite 220 185 — All from Denmark.
Diamond, natural:
Gem, not set or strung value, thousands $10,881 $12,015 NA Belgium-Luxembourg $4,474; Israel $3,693;
Switzerland $1,019.
Industrial stones do. $1,061 $813 NA West Germany $248; Netherlands $106; Taiwan $90.
Dust and powder kilograms 901 1,088 776 West Germany 107; Switzerland 93.
Diatomite and other infusorial earth 14,342 14,080 2,034 Czechoslovakia 5,335; Denmark 2,416.
Feldspar, fluorspar, related materials:
Feldspar 4,767 4,386 — Sweden 2,557; West Germany 1,266; Italy 458.
Fluorspar 11,388 16,778 — West Germany 11,910; Mexico 3,805; U.S.S.R. 500.
Unspecified 50 64 — NA.
Fertilizer materials:
Crude, n.e.s. 2,719 2,925 — West Germany 1,577; Hungary 702; France 241.
Manufactured:
Ammonia 52,432 35,241 NA NA.
Nitrogenous 205,038 167,678 — Czechoslovakia 49,253; Hungary 35,970; France 20,115.
Phosphatic 56,535 68,846 75 Yugoslavia 29,083; France 17,917;
Belgium-Luxembourg 14,280.
Potassic 217,336 186,819 NA East Germany 65,930; U.S.S.R. 62,409; West Germany 55,147.
Unspecified and mixed 11,241,721 1,063,853 3,522 West Germany 363,442; Italy 158,238; East Germany 152,101.
Graphite, natural 3,291 8,363 50 North Korea 4,252; China 2,720; Brazil 465.
Gypsum and plaster 10,517 11,907 30 West Germany 10,632; Italy 615; East Germany 388.
Todine 4 4 NA NA.
Kyanite and related materials 2,213 3,338 206 Republic of South Africa 1,781; France 790.
Lime 4,156 3,114 — Yugoslavia 1,719; West Germany 566; East Germany 4217.
Magnesium compounds:
Magnesite, crude 590 594 NA Turkey 231; Hungary 229; West Germany 120.
Oxides and hydroxides 136,280 142,720 NA China 6,228; Netherlands 2,938; unspecified 127,923.
Sulfate 13,004 14,310 — West Germany 12,187; East Germany 2,123.
Mica:
Crude including splittings and waste 426 401 — United Kingdom 100; West Germany 51; unspecified 205.
Worked including agglomerated splittings 272 301 6 France 138; Belgium-Luxembourg 44; India 42.
Nitrates, crude 402 —

See footnotes at end of table.
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TABLE 3—Continued
AUSTRIA: IMPORTS OF MINERAL COMMODITIES!

Sources, 1989

Commodity 1988 1989 United States Other (principal)
INDUSTRIAL MINERALS—Continued
Phosphates, crude 328,113 426,004 100,357 Algeria 88,193; Israel 38,696.
Phosphorous, elemental 4,251 3,596 — Netherlands 2,857; West Germany 739.
Pigments, mineral:
Natural, crude 323 218 NA France 141; unspecified 77.
Iron oxides and hydroxides, processed 4,584 4,194 NA West Germany 3,144; Italy 470; Spain 241.
Potassjum salts, crude 11,842 16,646 — West Germany 16,561; Hungary 55.
Precious and semiprecious stones other than
diamond:
Natural kilograms 8,593 26,625 1,407 Italy 8,701; Brazil 7,859; West Germany 3,233.
Synthetic do. 10,533 45,263 27,601 Taiwan 10,025; Singapore 1,801.
Pyrite, unroasted 746 800 — Italy 637; West Germany 161.
Quartz crystal, piezoelectric kilograms 380 2,593 522 Belgium-Luxembourg 1,175; Bulgaria 885.
Salt and brine 179 171 — West Germany 64.
Sodium compounds, n.e.s.:
Soda ash, manufactured 4,053 4,485 — East Germany 1,294; West Germany 1,111; Romania 999.
Sulfate, manufactured 4,179 3,341 — West Germany 2,931; Spain 190.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked 49,417 46,902 — Italy 24,317; France 3,504; India 2,511.
Worked 93,862 116,222 — Italy 77,548; West Germany 15,015; Yugoslavia 5,583.
Dolomite, chiefly refractory-grade 5,166 5,934 54 West Germany 2,218; Italy 1,891; Yugoslavia 1,261.
Gravel and crushed rock 412,480 277,135 — West Germany 204,209; Italy 31,484.
Limestone other than dimension 1,048 1,568 NA Yugoslavia 1,003; West Germany 563.

Quartz and quartzite 9,358 9,255 — West Germany 7,765; Norway 678; Italy 373.

Sand other than metal-bearing 295,206 315,660 72 West Germany 231,646; Czechoslovakia 65,738.
Sulfur:

Elemental:

Crude including native and byproduct 87,995 84,879 — Poland 35,472; Hungary 29,564; West Germany 19,770.
Colloidal, precipitated, sublimed 242 190 — West Germany 92; Hong Kong 56.

Dioxide 13,595 10,901 — West Germany 10,876.

Sulfuric acid 32,467 31,184 — Hungary 18,619; Czechoslovakia 4,331; West Germany 3,965.
Talc, steatite, soapstone, pyrophyllite 8,178 12,980 NA India 6,522; China 4,576; Finland 825.
Vermiculite, perlite, chlorite 40,051 37,804 NA Hungary 23,839; Republic of South Africa 6,064; Greece 5,643.
Other:

Crude 33,465 33,426 1,175 West Germany 14,590; Yugoslavia 6,022.

Slag and dross, not metal-bearing 31,829 19,896 — West Germany 13,808; Italy 3,195; Yugoslavia 1,419,

MINERAL FUELS AND RELATED MATERIALS

Asphalt and bitumen, natural 4,650 3,236 371 Trinidad and Tobago 1,550; West Germany 761.
Carbon:

Carbon black 31,199 29,559 93 West Germany 17,871; Italy 6,412; Netherlands 1,900.

Gas carbon kilograms 100 —
Coal:

Anthracite and bituminous thousand tons 3,860 3,721 517 Poland 1,689; Czechoslovakia 772; U.S.S.R. 653.

Briquets of anthracite and bituminous

coal do. 11 11 — Mainly frora West Germany.
Lignite including briquets do. 386 331 — East Germany 194; West Germany 136.

See footnotes at end of table.
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TABLE 3—Continued
AUSTRIA: IMPORTS OF MINERAL COMMUODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
MINERAL FUELS AND
RELATED MATERIALS—Continued
Coke and semicoke 882,818 832,557 — Czechoslovakia 323,731; Hungary 149,266;
West Germany 141,619.
Gas, natural: Gaseous million cubic meters 3,763 4,013 — U.S.S.R. 3,890; West Germany 124.
Peat including briquets and litter 71,731 86,268 - — West Germany 64,036; U.S.S.R. 13,836; Hungary 4,364.
Petroleum:
Crude thousand 42-gallon barrels 41,787 44,394 — Algeria 12,500; Libya 8,111; Iran 6,017.
Refinery products:
Liquefied petroleum gas do. 1,829 1,553 — West Germany 680; Czechoslovakia 369; U.S.S.R. 156.
Gasoline do. 5,593 5,215 — Ttaly 1,718; West Germany 1,295; Hungary 1,159.
Mineral jelly and wax do. 134 130 — West Germany 56; Poland 33; Hungary 29.
Kerosene and jet fuel do. 959 535 — Hungary 189; Czechoslovakia 171; West Germany 113.
Distillate fuel oil do. 7,485 8,146 — Hungary 2,913; Czechoslovakia 1,899; West Germany 1,741.
Lubricants do. 3,020 5,091 1 Czechoslovakia 1,639; Yugoslavia 1,198; Hungary 948.
Residual fuel oil do. 4,922 4,227 — West Germany 1,845; Czechoslovakia 1,076; Yugoslavia 836.
Bitumen and other residues do. 1,754 2,486 105 West Germany 1,195; Yugoslavia 492; Hungary 334.
Bituminous mixtures do. 51 110 — Poland 72; West Germany 20; Czechoslovakia 16.
Petroleum coke do. 641 143 1 Hungary 58; Poland 19; Yugoslavia 13.
Revised. NA Not available.
1Table prepared by staff, International Data Section.
2May include vanadium.
3Less than 1/2 unit.
“May include other precious metals.
TABLE 4

AUSTRIA: STRUCTURE OF THE MINERAL INDUSTRY OF 1990

(Thousand metric tons unless otherwise specified)

. . . . Location of main Annual
Commodity Major operating companies facilities capacity
Aluminum Austria Metall AG Smelter at Ranshofen 135.
Do. Salzburger Aluminum GmbH Smelter at Lend 15.
Antimony Bleiberger Bergwerks-Union AG Mine at Stadt Schlaining 500.
metric tons
per year
Cement 13 companies, of which the major 16 plants, including— 6,000.
ones are—
Do. Perlmooser Zementwerke AG Mannesdorf (Vienna), Rodaun, (3,000).
Kirchbichl, and Retznei
Do. Gebr. Leube Portlandzementwerke Gartenau (700).
Do. Zementwerke Eiberg Eiberg (600).
Do. Wietersdorfer Zementwerke Wietersdorf (600).
Coal Graz-Koflacher Eisenbahn und Mines in Styria (Oberdorf, 1,700.
Bergbaugesellschaft Zangtal, Karlschacht)
Do. Salzch-Kohlenbergbau GmbH Mine at Trimmelkam 640.
Do. Wolfsegg-Traunthaler Kohlenwerk AG Two mines at Ampfelwang 510.
Copper Austria Metall AG Refinery at Brixlegg 45.
Do. do. Smelter at Amstetten 40.
Graphite Graphitbergbau Kaisersberg, Franz Mines at Kaisersberg 15.

Mayr-Melnhof und Co. KG
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TABLE 4—Continued

AUSTRIA: STRUCTURE OF THE MINERAL INDUSTRY OF 1990

(Thousand metric tons unless otherwise specified)

. . . . Location of main Annual
Commodity Major operating companies facilities capacity
Graphite Industrie-und Bergbaugesellschaft Mine at Muhldorf 8.
Pryssok und Co. KG
Gypsum and 8 companies, of which the major
anhydrite ones are—
Do. Erste Salzburger Gipswerks- Mines and plants at Moldan, 300.
Gesellschaft Christian Moldan KG Revier Webing/Abtenau and
Revier Mossegg
Do. Rigips Austria GmbH Mine at Wienern, plant at 255.
Bad Aussee, and mine and
plant at Puchberg
Iron ore Voest-Alpine AG Mine at Eisenerz (Erzberg) 3,500.
Lead-zinc:
Lead Bleiberger Bergwerks-Union AG Mine at Bleiberg ob Villach 8 (concen-
trate).
Do. do. Smelter at Arnoldstein 18 (crude).
Do. do. Refinery at Arnoldstein 18 (primary).
Zinc do. Mine at Bleiberg ob Villach 25.
Do. do. Smelter at Arnoldstein 23.
Magnesite The major companies are— Six mines and six 1,300 crude,
calcining plants, 450 sinter.
including—
Do. Tiroler Magnesite AG Mine and plant at Hochfilzen 305 crude,
85 sinter.
Do. Radex-Austria AG Mine at Millstatteralpe 300 crude.
Do. do. Mine and plant at Radenthein 55 sinter.
Do. Veitscher Magnesitwerke AG Mines at Hohentauern and 500 crude.
Breitenau
Do. do. Plant at Trieben 250 sinter.
Natural gas Osterreichische Mineralol- Gasfields in Vienna Basin 850.
million cubic verwaltungs AG (Government)
meters per
year
Do. Rohol-Aufsuchungs GmbH Gasfields in Upper Austria 680.
Steel Voest-Alpine AG Linz and Leoben steelworks 4,780.

blast furnaces at the Donawitz steel plant in
Leoben was thought to reduce Erzberg’s
sales to 2 million tons in 1991. The Erzberg
production might decrease even further
owing to changes in the steel industry as a
result of the public’s environmental con-
cerns.

The sinter plant at Linz has an estimated
capacity of 3.6 million tons. One two-strand,
75-square-meter facility has a reported
annual capacity of 1.950 million tons, while
the other is a one-strand 168-sqare-meter
with a capacity of 1.66 million tons. For
environmental considerations, there was a
possibility that the Lintz sinter plant could
be closed or restructured. Environmental
and overcapacity pressures are projected to
influence the Austrian steel industry, as it
has impacted other companies in Eastern
and Western Europe.
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The general growth in the Austrian and
EC economies initially bolstered the Aus-
trian steel industry. Steel consumption in
Western Europe was strong for most of the
year; however, steel production declined 9%
by yearend. Profits dropped 40% from the
previous year’s level as prices dropped. The
reason for the price drop was the decreased
sales to Eastern Europe and the U.S.S.R.
and stiffer competition in the European
market. For example, the Soviet orders for
sheet steel from Voest dropped from
500,000 tons in 1989 to 150,000 tons in
1990, as Soviets reportedly had insufficient
foreign currency to purchase additional
tonnage.

Lead-Zinc.—BBU mined and concen-
trated lead-zinc ores at Bleiberg. The Ga-
lena, with associated sphalerite forming a

lead-zinc blend, is transported to the pri-
mary smelter at Arnoldstein. Products from
this BBU facility include: cadmium metal,
germanium dioxide, lead, and zinc. The
price of the mine’s prime product, zinc,
dropped drastically, as did the prices for
the other mined commodities. This problem
was compounded by declining exchange
rates, which worsen the company’s operat-
ing loss. The company elected to restruc-
ture itself. The mine can not survive without
the zinc metal works. Therefore, the
company’s new plan is to link the two closer
together and to make the metallurgical plant
into a multiple functional plant capable of
reprocessing products, such as batteries and
steel mill dust.

Tungsten.—The tungsten mine at
Mittersill, operated by Wolfram Bergbau-und
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Hutengesellschaft mbH, was one of the
world’s largest mines. Since 1977, when the
mine began underground operations, 35 ki-
lometers of underground workings has been
completed. Initially, the mining method was
open stoping. In recent years, the mining
method was converted to the cut-and-fill
method. In the years between 1975 and 1986,
2.5 million tons of ore averaging 0.7% WO,
was mined and 2.5 million tons of overburden
was removed. Presently, the mine has been
reported to be operating on a 1-shift basis
with 26 miners extracting more than 1,500
tons of ore containing 0.55% WO, daily. The
ore is processed in concentrators at the 1,000-
meter level underground. The 25%-grade
concentrate is then trucked to the Bergla
tungsten extraction plant in eastern Austria.
Two-thirds of the Bergla plant’s requirements
come from the Mittersill Mine with the ad-
ditional concentrates imported from China.

Industrial Minerals

Cement.—Austria has ample supplies of
calcite, dolomite, and limestone to support a
viable cement industry. Perlmooser
Zementwerke AG (PZ), with three plants, was
the largest company. PZ’s largest plant, at
Mannesdorf near Vienna, had a 1.4-million-
ton-per-year capacity, accounting for about
65% of the annual domestic cement pro-
duction. PZ installed a high-pressure mill for
raw material and for cement grinding at its
plant in Vienna. High-pressure grinding rolls
were ordered for the Schretter und Cie AG
plantin Vils and for Peggauer Zementwerke
AG in Peggau. Schretter’s roll press will be
used to grind cement clinker and granulated
blast furnace slag at a rate of 85 metric tons
per hour, while Peggauer’s mill will be used
to grind clinker at the rate of 105 metric tons
per hour.

Graphite—Austria is one of the world’s
largest sources of high-grade graphite.
Production has been erratic with several
rises and falls. Although production of
graphite had risen to 102,237 tons per year
in the period between the end of World War
II and 1964, it fell in 1970 to 23,992 tons,
and rose again to 39,391 tons by 1987. In
1988, production ceased in the
Niederosterreich Province, leaving
Steiermark the only productive region for
graphite in Austria. Only 7,577 tons were
produced that year; however, crude graphite
production increased to 15,307 tons in 1989
with the addition of a new mine in
Niederosterreich Province. The number of
employed personnel totaled less than 70 for
the three operations. Approximately 75%
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of the crude graphite came from the open
pit mine in Donawitz. In 1990, production
increased 48% to 22,705 tons per year. The
graphite from Niederosterreich Province
(lower Austria) is generally harder and more
crystalline than the graphite from the two
mines in Stria Province. The graphite in
Lower Austria is encased in mica gneiss
and marble. However, in Styria Province,
the graphite was formed by the metamor-
phism of coal seams and is therefore in
highly folded slates and limestones. The
seams range up to 9 meters in thickness and
extend nearly 48 kilometers. The’carbon
content varies between 40% and 88%.

Gypsum and Anhydride—There were
eight operational mines and plants distrib-
uted along the northern Calcareous Alps,
employing about 301 persons. One of the
main producers of domestic gypsum and
anhydride was Erste Salzburger Gipswerk
Gesellschaft, Christian Moldan KG, which
was operating a mine at Mooseg-Abtenau.
About 80% of the gypsum and 85% of the
anhydride were produced from surface pits.
Artificial gypsum production was started in
thermal powerplants by the coal desulfuriza-
tion process.

Magnesite—In 1990, there were six op-
erations, four of which were in Styria Prov-
ince and produced one-half of the country’s
magnesite production, which totaled 1,179
thousand tons. The largest producer of
magnesite in Austria was Radex-Austria AG
(Radex). Radex reported a 7.5% increase in
business turnover to $413 million; however,
earnings after taxes were only $10.4 million.
Earnings were adversely affected by a drop
in prices and an increase in personnel costs.
The company expects a magnitude of sig-
nificant decrease in the demand for refractory
materials in the future.

In 1990, shaped products accounted for
75.1% of Radex’s refractory sales,
unshaped products for 16%, and sintered
and caustic magnesia for 8.9%. The steel
industry accounted for 70% of the product
sales, cement for 10.1%, and others 19.9%
(glass, nonferrous metals, etc.) Geo-
graphically, Radex’s refractory sales were
as follows: 42.5% to EC countries, 31.8%
overseas, and 25.7% to other European
countries.

Recently, Radex has made a concerted
effort to expand its international market
share through acquisition of companies. In
Eastern Europe, Radex has investigated the
potential for its products and invested in a
Hungarian refractory development com-

pany. In Australia, Radex has an interest in
Queensland Magnesia the world’s largest
and modern producer of natural magnesia.
Reserves for the low-iron magnesite deposit
in the Kunwarara area are 800 million tons.

Austria’s other major magnesite and
basic refractory producer, Veitscher
Magnesitwerke AG, sold its interest in
Steirische Magnesit-Industrie AG
(Magindag), both state-owned, to the Franz
Walek GmbH group of Vienna. Magindag
produced caustic magnesia and nonbasic
refractories.

Salt.—Salt was produced in Austria
mostly by underground leaching. Most of
the Permian-Triassic salt-bearing strata are
a mixture of clays and marls, with only a
few layers of pure rock salt. The salt-pro-
ducing region is in the Salzkammergut area
of north-central Austria. More than 90% of
the rock salt was produced at Steinkogel, in
Styria, and the rest at Hallein. Salt from
brines was produced solely in the Salzburg
area, at Altensee, Hallstaat, Bad Ischl, and
Hallein, in descending order of magnitude.
In the four active salt mines, there were 270
persons employed in 1990, and in the brine
plant, 126 workers produced 386,188 tons
of salt.

Talc.—There were three talc-producing
operations in Austria, with an estimated
production capacity of 150,000 tons per
year. About 250 people were employed by
the industry, of which 193 were in the mine
labor force. About 90% of the output was
produced by the Talkumwerke Naintsch
GmbH (TN), with headquarters north of
Graz. Talcs de Luzenac SA of France owned
80% of the company. About 73% of talc
was mined from open pits.

Mineral Fuels

Coal.—Coal production rose 18% in
1990 to 2.45 million tons and was used
exclusively in thermal plants. However, the
domestic price was higher than some im-
ported coals. To maintain their share of the
coal market, Graz-Koflacher Eisenbahn-
und Bergbaugesellschaft (GKB) collected
the ash from the thermal powerplants to use
as fill in land reclamation, which reduced
the disposal costs of the thermal plants. The
largest producer, GKB, produced approxi-
mately 59% of Austria’s coal. Salzach
Kohlenbergbau (SAKOG) and the
Wolfsegg-Traunthaler Kohlenwerks AG
(WTK) each produced 20.5% of the
country’s coal production. By the end of
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the year, GKB was mining from only two
open pits, Oberdof (East and West) and the
Koeflach. The company closed the
Karlschacht pit in July 1990. On the other
hand, WTK drilled 264 borings with a
combined depth of 4,686 meters to evalu-
ate additional layers of minable coal. In
1990, the company increased its share of
the country’s coal output from 18.5% in
1989 to 20.5%. Also, the company com-
pletedits coal drying facility at Ampflwang.
SAKOG continued to suffer water intrusion
problems at its Tarsdorf-East strip. As a
result of the water problem, lower product
prices, and increased production costs,
SAKOG reportedly elected to phase out
production in 1993.

Natural Gas.—Austria’s proven and
probable reserves were about 13.9 billion
m?3, including only deposits that are com-
mercially exploitable at prevailing prices.
Domestic production accounted for about
20% of Austria’s consumption. Natural gas
was produced by Osterreichische
Mineralolverwaltungs (OMV), which ac-
counted for about 55% of total output, and
by Rohol-Aufsuchungs GmbH (RAG),
which produced about 45% of the output.
Domestic gas production decreased slightly
over that of 1989 to 1,288 billion m3. OMV
handled all gas imports and managed gas
transportlines. Austria supplemented its gas
consumption by importing 4,013 billion m?
of natural gas of which 97% was from the
U.S.S.R. Gas was delivered through a
3,114-kilometer pipeline from the U.S.S.R.

Petroleum.—The commercial produc-
tion of petroleum began in Austria in the
early 1930’s. In 1990, the national oil com-
pany, OMYV, supplied about 80% of
Austria’s petroleum needs. Slightly more
than 10% of these needs were met through
domestic production. RAG, a subsidiary of
the Mobil and Shell Oil corporations, ac-
counted for virtually all of the rest. The
Austrian Government controlled the ma-
jority of shares in OMV, through OIAG.
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The remaining shares, or approximately
15% of the total were traded on the stock
exchange. OMV operated the country’s
only domestic refinery, near Vienna’s
Schwechat airport. OMV also operated a
number of petrochemical companies. The
Schwechatrefinery receives imported crude
oil viaa pipeline from Italy. In 1990, Algeria
was Austria’s principal oil supplier, ac-
counting for 28% of the total oil imports,
followed by Libya, with 18%.

OMY reduced its exploration and drill-
ing activities in Austria, while increasing
them abroad. OMV held stakes in natural
gas and petroleum production and explo-
ration activity in Canada, Denmark, Great
Britain, Jordan, Malaysia, Norway, Tunisia,
Turkey, and West Germany.

Reserves

The resource base in the country has been
exploited for years, and the remaining re-
sources have been in stiff competition with
generally cheaper foreign sources.

INFRASTRUCTURE

Austria s totally landlocked, and, except
for the Danube River, all transportation is
by railroads and highways. The total Aus-
trian road network covers about 106,000
kilometers. The Danube is the most im-
portant river connection between the Fed-
eral Republic of Germany and the Black
Sea. Ores, metals, coal, and coke made up
more than 65% of the cargo shipped on the
Danube River.

OUTLOOK

By European standards, Austria will
continue to be a modest producer and pro-
cessor of mineral raw materials of which a
reasonable share would be obtained through
imports. Presumably, mineral consumption
should increase in proportion to the offi-

cially forecast diminishing growth rate of
the country’s economy. Owing to its prox-
imity to the emerging market economies of
Eastern Europe, Austria is well positioned
to serve as a conduit of western technical
and economic know-how to former CMEA-
Eastern European countries as well as to
the emerging countries (Republics) of the
former U.S.S.R. This position could ben-
efit Austria’s minerals processing sector by
allowing it greater access to imports of
mineral commodities from Eastern Euro-
pean and Central Eurasian areas in exchange
for exports of finished high-technology-in-
dustrial products and technology transfer
to these areas.

'Values have been converted from Austrian schillings (S)
to U.S. dollars at the rate of S11.37=US$1.00, the average
rate in 1990.

OTHER SOURCES OF INFORMATION
Agencies

Bundesministerium fur Wirtschaftliche
Angelegenheiten Oberste Bergbehorde-
Roh-und Grundstoffe

(Ministry of Economic Affairs, Commerce,
and Industry, Supreme Mining Authority)
Wien, Austria

Geologische Bundesanstalt
(Federal Geological Survey)

Wien, Austria

Publications

Osterreichisches Montan-Handbuch
(Austrian Mining Handbook),
Bundesministerium fur Handel, Gewerbe
und Industrie, Sektion V/A, Oberste
Bergbehorde-Grundstoffe, Wien, Austria;
published annually.

Statistisches Handbuch fur die Republik
Osterreich (Austrian Statistical Hand-
book), Osterreichisches Statistisches
Zentralamt, Wien, Austria; published
annually.
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THE MINERAL INDUSTRY OF
BELGIUM-LUXEMBOURG

BELGIUM

Mineral activities in Belgium date from
prehistoric to modern times. These activi-
ties ranged from Neolithic flint workings,
Gallic iron ore mining, Middle Ages lead
and zinc mining, to the current industrial
minerals sector.

Metallic mining reportedly reached its
apogee between 1850 and 1870, after which
mining activity steadily declined until 1978
when the last iron ore operations at Musson
and Halanzy in the Belgian sector of the
Lorraine basin were closed.

The refining of copper, zinc, and minor
metals and the production of steel, all from
imported materials, are the largest mineral
industries in Belgium. Most base metal raw
materials were imported from Africa. The
mineral processing industry is a significant
contributor to the Belgian economy.

Although the country of Belgium is rela-
tively small in size, there is a large and rather
vigorous industrial minerals sector. Bel-
gium is an important producer of four
groups of industrial minerals. These are
carbonates, including limestone, dolomite,
and whiting; synthetic materials in the form
of soda ash and sodium sulfate; silica sand;
and construction materials, including a wide
range of marbles.

The Belgian economy performed well in
1990, with a real GNP growth of 3.7%,
against 2.9% EC as a whole. This was the
third year in succession that Belgium ex-
ceeded the EC average growth. Belgium’s
unemployment rate of 8% was below the
EC average unemployment rate of 8.4%.

Production

Coal and industrial minerals were the
only commodities mined in significant
amounts. The country remained a signifi-
cant producer of cobaltiferous materials,
germanium, and selenium, all from im-
ported ores. There was smelter production
of cadmium, copper, indium, lead, silver,
steel, tellurium, and zinc.

By Harold R. Newman

Trade

Belgium is a major exporting country.
With exports of goods and services
equivalent to almost 80% of GNP, Belgium
is one of Europe’s most trade-intensive
countries. This tends to place the economy
in a sensitive position in regard to the va-
garies of world demand and prices. One out
of every three workers in Belgium was
producing for the export market.

Belgium, together with Luxembourg and
the Netherlands, forms the Benelux customs
union. Benelux, with 25 million inhabitants,
has combined exports equal to 70% of Japan’s
exports or one-half the total exports of the
United States. Belgium is also a partner in
the Belgium-Luxembourg Economic Union
(BLEU), which results in a close economic
integration between the two countries.

The main mineral resource-related ex-
ports were iron and steel products and
chemical products. Silica sand and marble,
which are high-value industrial minerals,
were also exported.

STRUCTURE OF THE
MINERAL INDUSTRY

The structure of the mineral industry of
Belgium is shown in Table 2.

Commodity Review

Metals.—The extraction and recovery of
nonferrous metals are carried out in high-
technology, large-scale plants. Europe’s
largest electrolytic copper and zinc refin-
eries are in Belgium, as is one of the
continent’s largest lead refineries. Union
Miniere SA was absorbed by Acec in July
1989. Acec-Union Miniere SA (Acec-UM)
acquired 75% of Metallurgie Hoboken-
Overpelt SA (MHO) and 95% of Vieille-
Montagne SA (VM) in December 1989.

Acec-UM consists of two operating units,
MHO and VM, and one trading and mar-
keting unit, Sogem SA. The parent company
of Acec-UM is Societe Generale de
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Belgique. In terms of installed capacity,
Acec-UM was ranked as the largest zinc
producer in the world and the leading copper
refiner in Europe.

The total capacity of production of
MHO’s three operations at Hoboken, Olen,
and Overpelt is shown in table 3.

Cadmium.—VM produced 1,956 tons of
cadmium in 1990 at its Belen and Overpelt
plants. This was up from the 1,746 tons of
the previous year. VM continued to be con-
cerned about the reduced cadmium content
in the zinc concentrates being processed.

VM announced it would close its cad-
mium plant at the Overpelt complex in 1991
and concentrate cadmium production at the
Belen plant. This action was expected to
reduce VM’s European cadmium produc-
tion to about 1,300 to 1,500 mt/a.

Cobalt—MHO was the world’s leading
producer of special cobalt products: salts,
oxides, and metal powders. Since 1986, a
plant has been in operation at Olen using
advanced hydrometallurgical techniques,
such as pyrolysis and solvent extraction, for
the recovery of cobalt from complex resi-
dues, scrap, and spent catalysts.

The plant was reported to have the ca-
pacity to produce 2 million pounds per year
of cobalt in the form of metal powders,
oxides, and salts. Another plant processes
complex cobalt-nickel-bearing ores to
produce 1,000 mt/a of high-purity cobalt.

Copper—Acec-UM was investigating
several options to diversify its supply of
copper. The company signed a 3-year
contract with Mexicana de Cobre of Mexico
for 50,000 mt/a of blister copper. Acec-UM
also purchased 21% of Mexicana de
Cananea, Mexico’s largest copper mine.

In line with a stated policy of industrial
integration, Acec-UM strengthen its
downstream position with the acquisition
of Metalrame SA of Italy. Metalrame is a
large producer of copperwire rod and has
an established distribution system for its
product.
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TABLE 1
BELGIUM: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989 1990°
METALS
Aluminum 5,196 6,300 7,464 7,355 37,905
Arsenic, white® 3,000 3,500 3,500 3,500 3,000
Bismuth, metal® 1,000 865 795 800 750
Cadmium, smelter 1,374 1,308 1,836 1,746 31,956
Copper: - - - - -
Blister:®
Primary 900 100 200 200 200
Secondary 105,000 92,100 93,200 93,400 103,000
Total 105,900 92,200 93,400 93,600 103,200
Refined, primary and secondary, including
alloys 457,776 475,908 504,333 564,454 3542,458
Iron and steel:
Pig iron thousand tons 8,052 8,244 9,147 9,437 39,416
Ferroalloys: Electric furnace ferromanganese® do. 87 90 95 95 99
Steel:
Crude do. 9,770 9,787 11,222 10,948 311,425
Semimanufactures do. 7,358 7,417 7,417 7,200 2,305
Lead: _ p— — _ —
Smelter:®
Primary* 48,100 59,400 64,100 r70,000 73,500
Secondary® 26,000 18,500 22,000 22,800 21,800
Total "74,100 77,900 86,100 92,800 95,300
Refined: - - - - -
Primary 64,500 71,100 83,200 80,000 81,000
Secondary 33,816 36,936 43,361 46,000 42,000
Total 98,316 108,036 126,561 126,000 123,000
Selenium® 250 230 250 250 250
Tin: Secondary 2,712 3,900 4,972 ¢5,000 36,063
Zinc: - - - - -
Slab:
Primary 268,700 284,500 298,100 286,900 292,200
Secondary (remelted zinc) 20,092 24,080 25,658 €25,500 26,000
Total 288,792 308,580 323,758 r¢312,400 318,200
Powder 32,196 32,556 37,708 39,000 52,630
Other, nonferrous: Precious metals, unworked n.e.s.® 1,252 1,241 1,234 1,225 3639
INDUSTRIAL MINERALS
Barite® 40,000 40,000 35,000 40,000 35,000
Cement, hydraulic thousand tons 5,760 5,689 6,451 6,900 36,929
Clays: Kaolin® do. 40 45 40 35 35
Lime and dead-burned dolomite: Quicklime do. 1,788 1,764 1,892 €1,900 32,014
Nitrogen: N content of ammonia do. 306 269 365 290300
Phosphates: Thomas slag, gross weight® do. 180 175 170 165160
Sodium compounds:
Soda ash 481,656 447972 378,960 380,000 375,000
Sulfate® 265,000 260,000 255,000 255,000 250,000
Stone, sand and gravel:
Calcareous:
Dolomite thousand tons 4,034 4,072 4,684 5,000 4,300

See footnotes at end of table.
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TABLE 1—Continued
BELGIUM: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989 1990¢
INDUSTRIAL MINERALS—Continued
Stone, sand and gravel:—Continued

Calcareous:—Continued
Limestone thousand tons 21,168 23,616 25,872 26,000 331,845
Marble:
In blocks cubic meters 1,068 672 576 650 3508
Crushed and other 84 72 60 65 440
Petit granite (Belgian bluestone):
Quarried thousand cubic meters 452 515 959 1,350 1,010
Sawed do. 48 53 64 °65 )
Worked do. 11 12 12 12 M1
Crushed and other do. 455 414 652 €700 540
Porphyry, all types thousand tons 3,308 3,464 3,395 3,400 33,996
Quartz and quartzite® 250,000 205,196 205,000 200,000 3204,308
Sandstone:
Rough stone including crushed thousand tons 1,998 1,990 2,248 2,260 32,092
Paving 8,400 9,912 13,152 °13,500 356,408
Sand and gravel:
Construction sand thousand tons 6,252 7,260 8,988 9,200 39,499
Foundry sand do. 552 588 595 °600 540
Dredged sand do. 913 928 788 750 678
Glass sand do. 1,512 1,680 1,845 2,000 2,100
Other sand do. 1,956 2,376 2,448 2,600 2,067
Gravel, dredged do. 5,016 5,856 5,832 4,870 34,231
Sulfur, byproduct:® - - - - -
Elemental do. 150 155 155 160 160
Other forms do. 150 145 155 160 150
Total do. 300 300 310 320 310
MINERAL FUELS AND RELATED MATERIALS
Carbon black® 1,800 1,800 1,900 1,800 1,700
Coal: Bituminous thousand tons 5,589 4,356 2,487 1,916 1,440
Coke, all types do. 5,136 5,232 5,544 3,200 35,421
Gas:
Manufactured million cubic feet 22,473 23,793 24,334 25,000 24,000
Natural® do. 1,300 1,350 1,400 1,350 1,250
Petroleum refinery products: - - - - -
Liquefied petroleum gas
thousand 42-gallon barrels 11,830 12,457 13,135 6,090 5,220
Naphtha do. 8,962 12,647 12,200 13,626 311,221
Gasoline do. 41,704 41,283 41,848 45,433 344,803
Jet fuel and kerosene do. 10,616 10,332 12,584 r¢13,330 311,757
Distillate fuel oil do. 70,742 67,687 68,416 72,466 372,466
Residual fuel oil do. 48,726 51,771 43,746 35,265 334,332
Bitumen, asphaltic do. 4,034 3,953 4,448 4,800 4,680
Other do. 9,786 10,297 11,985 12,000 11,000
Refinery fuel and losses® do. 10,320 10,516 10,660 10,800 10,000
Total do. 216,720 220,943 219,022 r¢213,810 205,479
“Estimated.  Revised.
ITable includes data available through Dec. 31, 1991.
2In addition to the c dities listed, Belgium produced a number of other metals and alloys for which only aggregate output figures were available.
3Reported figure.

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

SData 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 data are
not adequate to permit differentiation.

SKnown to include gold, silver, and platinum-group metals.
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TABLE 2

BELGIUM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons unless otherwise specified)

X i . . . Location of main Annual
Major commodity Major operating companies facilities capacity
Cement Seven major companies, of 13 plants, including ones at Lixhe, 8,000
which the largest is Mons/Obourg, Harmignies, Marchienne,
Cimenteries CBR SA and Ghent
Do. Ciments d’Obourg SA Plants at Obourg and Thieu 2,640
Do. Compagnie des Ciments Plant at Tournia 3,000
Do. Others Plants at Chercq/Tournai, Gaurain-Ramecroix, 2,860
Antoing, Vaulx-Lez-Tournai, and Haccourt
Coal NV Kempense Open pits in northern Limbourg Province 3,000
Steenkolenmijnen
Copper Metallurgie Hoboken- Smelter at Antwerp-Hoboken 50
Overpelt SA
Do. do. Refinery at Olen 500
Do. La Metallo-Chimique Smelter at Beerse 100
SA
Do. do. Refinery at Beerse 60
Dolomite Carsambre SA Dolomeuse Quarry at Floreffe 300
Do. do. Quarry at Marche les Dames 600
Do. do. Plant at Namur 37
Do SA de Marche les Dames Quarries atVezin and Sclaigneaux Andenne 300
Do. do. Plant at Vezin 35
Do. SA des Dolomies de Quarry at Nameche Marche-les-Dames 300
Do. do. Plant at Nameche, of which—
Soft-burned 500
Dead-burned 200
Do. SA Dolomies de Quarry at Villers-le-Gambon 300
Villers-le-Gambon
Lead Metallurgie Hoboken- Smelter at Antwerp-Hoboken 100
(Acec-Union Miniere SA)
Do. do. Refinery at Antwerp-Hoboken 130
Petroleum, Eight refineries, of 1865,000,
refined which the major ones are— including—
Do. Societe Industrielle Refinery at Antwerp '(330,000)
Belge des Petroles
SA
Do. SA Esso NV do. 1(225,000)
Do. Texaco Belgium NV Refinery at Ghent '(185,000)
Do SA Chevron Oil Refinery at Felny '(125,000)
Belgium NV
Steel Five companies, of 15,000,
which the major ones are— including—
Do. SA Cockerill-Sambre Plants at Liege and Charleroi (8,000)
Do. Maritieme Staalnijver- Plants at Ghent-Zelzate (3,000)
heid NV :
Do. Usines Gustave Boel NV Plant at La Louviere (1,500)
Do. Forges de Clabecq Plant at Clabecq (1,300)
Zinc Vieille-Montagne SA Smelter and refinery at Balen 200
Do. Metallurgie Hoboken- Refinery at Overpelt 120
Overpelt SA

142-gallon barrels per day.

Steel.—Cockerill-Sambre SA, Bel- | active in Belgium.

gium’s largest steel company, announced
that the plan to merge its flat products op-
eration with Arbed SA of Luxembourg had
been abandoned. Arbed was Europe’s fifth
largest iron and steel producer and was
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Sidmar NV awarded a contract to
Mannesmann Demag Sack GmbH of Ger-
many to expand and modernize a cold-
rolling mill at its plant near Ghent. The
contract calls for the modernization of the | about 2 Mmt/a.

existing four stand tandem mill, addition of
an extra stand to the mill, and construction
of a new turbulence pickling section. The
value of the contract was estimated to be
$103 million and would raise capacity to
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TABLE 3

BELGIUM: TOTAL CAPACITY OF
PRODUCTION OF METALLURGIE
HOBOKEN-OVERPELT
OPERATIONS

(metric tons per year)

Commodity Capacity (mt/a)
Cobalt, metal powders and oxides 8,700
Copper, refined 330,000
Gold 50
Indium 25
Lead, refined 125,000
Palladium 12
Platinum 5
Rhodium 0.5
Scrap 480,000
Selenium 360
Silver 2,400
Tellurium 150
Zinc, refined 150,000

Zinc.—VM, founded 150 years ago, was
one of the world’s largest zinc refiners. VM
operated zinc plants in Overpelt and Balen
in Belgium, Auby in France, Asturienne in
France, and a zinc mine in Sweden. VM’s
100% subsidiary, Union Mines Inc., oper-
ated the Union Zinc Inc. mines in the United
States, in Gordonsville and Jefferson City,
Tennessee.

Acec-UM announced that the proposed
transfer of its electrolytic zinc operation
from the Overpelt plant to the Balen plant
was delayed indefinitely. Both plants were
operating at the same capacities as in the
past. The capacity was 200,000 mt/a at the
Balen plant and 100,000 mt/a at the Overpelt
plant. The transfer was to have raised ca-
pacity at the Balen plant to 400,000 mt/a of
zinc.

Acec-UM also shelved plans fora 2,500-
mt/a electrolytic cadmium line and a pro-
duction unit for zinc oxide at Overpelt. The
electrolytic cadmium operation would have
been the largest in the world. The company
cited market conditions and unfavorable
exchange rates as the basis for the decision
to delay the capital investment program.

Industrial Minerals.—Belgium has a
vigorous industrial mineral sector and is an
important producer of several industrial
minerals. Significant amounts of aggregates,
lime, and limestone are exported to neigh-
boring countries while higher value industrial
minerals such as marble and silica sand are
exported worldwide. The country has a strong

international base with some of the largest
global corporate producers of industrial
minerals headquartered in Belgium.

Aggregate—Belgium’s leading aggre-
gate producer was Gralex SA whose annual
output of about 7 Mmt accounts for about
20% of domestic production of coarse ag-
gregate and 75% of domestic production of
lightweight aggregate. Gralex exports about
20% of its natural aggregate production.

Cement.—Belgian cement production
capacity was about 8 Mmt/a. SA Cimenteries
CBR is Belgium’s largest cement producer
and controls about 45% of the domestic
market. CBR has five plants throughout the
country. They are located in Antoing, Ghent,
Harmignies, Lixhe, and Mons.

The plants at Antoing and Lixhe produce
gray clinker. The Ghent and Mons plants
produce gray cement while the plant at
Harmignies produces a white cement. CBR
has other subsidiary companies engaged in
related activities such as ready-mix concrete
and aggregates.

Fumed Silica—A fumed silica plant to
become operational in 1992 was being built
in Puurs for the European Darex Div. of
Grace Specialty Chemicals Co. Production
capacity was expected to be about 5,000
mt/a. Manufacturing was to take place us-
ing proprietary technology licensed from
Nynaes Petroleum AB of Sweden. The main
contractor was Bdger BV of The Hague,
the Netherlands. Materials from Puurs
would complement the company’s existing
SYLOID brand line of silica products and
will be targeted at markets in North America
and Asia.

Potassium-Sodium Sulfate.—Belgium
had two sodium sulfate producers:
Tessenderlo Chemie SA, in Tessenderlo,
and Union Chimique-Chemische Bedrijven
(UCB), in Ghent. Tessenderlo is a major
producer of both potassium and sodium
sulfate while UCB produces only sodium
sulfate.

Tessenderlo operates more than 20
Mannheim furnaces with an aggregate
production capacity of 1 Mmt/a, of which
800,000 mt/a is potassium sulfate and
200,000 mt/a is sodium sulfate. The com-
bined capacity of UCB’s three Mannheim
furnaces is 24,000 mt/a of sodium sulfate.

The detergent, glass, and paper industries
account for the bulk of the production from
the two companies. Most of the output is
for the domestic market; however, nominal
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quantities are exported to France, the Neth-
erlands, and the United Kingdom.

Silica sand.—Belgium has long been
recognized as a producer of high-quality
quartz or “silica” sand. Sibelco SA is the
primary producer, with three operations at
Lommel, Maasmechelen, and Mol. The
largest reserves are at Lommel.

The Lommel-Mol quartz sands have very
similar characteristics that permit the pro-
duction of a consistent product. The silica
content is about 99.5% with the levels of
Fe,0, and AL,O, content maintained within
0.025% and 0.2%, respectively. This
productis used mainly in the glass industry;
however, a market also exists in the metal
casting industry.

The Maasmechelen quartz sand with a
silica content of 99.8% is very pure. It has
an iron content of 0.012% with minor
amounts of alumina and less than 0.001%
heavy-mineral content. The product is used
mainly for crystalware and the manufacture
of silicon carbide.

Stone.—Belgium is recognized world-
wide for the diversity and quality of its di-
mension stone. The so-called “petit granit,”
actually a dark blue-gray crinoidal lime-
stone, is one of the most important facing
stones the country produces. There were
about 60 quarries producing dimension
stone, most of which were small family
operations.

The country has been an important pro-
ducer of marble for more than 2,000 years.
All of the marble quarries are in the
Wallonia region. Red, black, and gray are
the three principal color ranges of the
Walloon marbles.

Belgium’s specialty is the famous black
marble that is produced at Golzinne from
the underground workings of Les Carrieres
de Marbre Noir de Golzinne SA. Three
grades, starting with grade A, are produced.
Grade A is the premier material and is the
one most in demand. This marble is totally
black with no traces of veining or spotting.
The company mines about 500 m3/a from
five marble horizons.

Red and gray marble production is mainly
in the Philippville area where four quarries
are located. Most of the material produced
is crude marble except at one quarry where
red marble is dressed and polished. Most of
the marble, either black, red or gray, is
exported.

Zeolite.—Tessenderlo Chemie and
Chimique Prayon Rupel SA announced
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plans for a joint-venture project to construct
a synthetic zeolite plant near Liege. The
plant would have an annual capacity of
60,000 tons of detergent-grade zeolite 4A
and would cost an estimated $29 million.
Completion of construction and commis-
sioning of the plant was scheduled for the
first part of 1992.

The plant, using the W. R. Grace pro-
cess, would transform sodium silicate into
zeolite 4A. Prayon and Tessenderlo would
produce the sodium silicate, and
Tessenderlo would provide the soda ash
requirements.

Mineral Fuels.—Coal.—The Borinage
coal mining area in the Sambre-Meuse
Valley lies in a narrow band across the
center of Belgium from the French border
through Mons, Charleroi, Namur, and
Liege. Although many mines in the
Kempenland Field have been worked out
or abandoned as uneconomic, the Sambre-
Meuse region provided most of the do-
mestically produced coking and slow-
burning coal for domestic industry.

The Limburg coal mines were in the
process of being phased out. The state-
owned Kempense Steenkolenmijnen SA
will close its last two mines, at Beringen
and Zolder, in 1992. Coal mining was one
of Belgium’s five so-called “sectors.” Un-
til 1983, these national “sectors” enjoyed a
privileged status and benefitted from the
central Government’s subsidies. In July
1983, the central Government agreed that
the national sectors would be regionalized
and all future financial support for them
would have to be provided from the region’s
own resources. While there originally were
two mining districts, one in Wallonia and
one in Flanders, only two of Flanders’ mines
were in operation at yearend. In 1987, when
the first mining retrenchment plan was
implemented in Limburg, regional au-
thorities affirmed that mining in the two
remaining pits would continue until at least
1992.

Natural Gas.—Distrigaz, 50% owned by
the national Government, controlled all
aspects of natural gas in Belgium. Almost
all of the country’s gas requirements were
satisfied by imports.

Nuclear Power—The seven nuclear
power plants in Belgium supplied about
65.5% of its electricity requirements.

Petroleum.—Belgium imported all of its
crude oil for its four refineries. Fina

Raffinaderij Antwerpen (Fina), in Antwerp,
was the largest refinery in the country, with
a throughput of about 306,000 barrels per
day or 49% of the country’s capacity.
Production at the refinery was upgraded and
diversified by the construction of new
processing plants.

Infrastructure

The Belgian National Railways operates
3,667 km of 1.435-m standard-gauge track.
The country has 103,396 km of highways
and 2,043 km of inland waterways in regular
commercial use. The country’s major ports
are Antwerp, Bruges, Ghent, Oostende, and
Zeebrugge.

With an annual turnover of 95 Mmt
Antwerp is a world class port. It is an im-
portant transit center handling general cargo
and bulk cargo to and from various locations
throughout the world.

In addition, Belgium has 1,167 km of
refined products pipeline, 161 km of crude
pipeline, and 3,300 km of natural gas
pipeline.

Outlook

The gradual cessation of the country’s
coal production is bound to increase
Belgium’s coal imports in the coming years.
Belgium will remain a country highly de-
pendent on foreign trade and will maintain
its very high export-to-production ratio.
With exports of goods and services ac-
counting for about 80% of GNP, any change
in world trade, either up or down, will have
an impact on the economy.

LUXEMBOURG

Luxembourg’s mineral industry is
dominated by one steel company, Arbed
S.A., which has domestic and foreign
subsidiaries. Steel is the main export com-
modity. Mining in Luxembourg is repre-
sented by small industrial mineral
operations that produce material for do-
mestic consumption. These minerals in-
clude dolomite, limestone, sand and gravel,
and slate.

Luxembourg’s economy was stable, with
a GDP growth rate of 3.3% in 1990. The
country sustained modest inflation and the
lowest unemployment rate of the EC
member states.

Luxembourg is a partner in the BLEU,
which has been in place since 1921. At
yearend, both countries had agreed to a fur-
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ther 10 years of economic union under the
aegis of BLEU. There is also close eco-
nomic integration with the Netherlands and
with other EC member countries.

The industrial sector, until recently
dominated entirely by steel, was becoming
increasingly diversified. The financial
sector’s rapid growth over the past two
decades has more than compensated for the
long-term decline of the steel industry.
Luxembourg’s position as a major financial
center was further strengthen by the de-
regulation of the Luxembourg capital
market in July 1990.

PRODUCTION

The steel sector and the financial sector
combined contributed about 25% of GDP.
Steel’s share was a little less than 9%. The
country, despite its small size, ranked 30th
in world steel production.

TRADE

Luxembourg’s main export commodity
is steel, with Arbed SA the main producer.
EC countries absorb about 75% of Arbed’s
output; U.S. markets account for an addi-
tional 4%. Arbed specializes in the pro-
duction of large beams used in construction
of skyscrapers.

Structure of the Mineral Industry

The mineral industry is dominated by one
private steel company, Arbed, which had
domestic and foreign subsidiaries and part
foreign ownership. Production depends on
scrap and imported ores. There is no min-
ing in Luxembourg except for some small
industrial minerals operations.

Mining and mineral policy is in accor-
dance with the Napoleonic Mining Law of
1810. Regulations are enforced by the
Government’s Inspection du Travail et des
Mines. The Ministry of Economics pub-
lished annual statistics on the mining and
minerals industry.

Commodity Review

Metals —The iron and steel industry was
the most impoitant single industrial sector
of the economy. The production and export
of steel have traditionally played major
roles in Luxembourg’s economy. Steel
accounts for about 35% of all exports (ex-
cluding services), almost 9% of GDP, and
5% of the work force. Arbed, the only iron
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TABLE 4

LUXEMBOURG: PRODUCTION OF MINERAL COMMODITIES'

(Thousand metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989 1990¢
Cement, hydraulic 389 509 563 550 590
Gypsum and anhydrite, crude® tons 420 420 450 450 400
Iron and steel: Metal:
Pig iron (including blast furnace ferroalloys) 2,650 2,305 2,521 2,685 2,616
Steel:
Crude 3,705 3,301 3,661 re3,721 3,560
Semimanufactures 3,771 3,481 3,277 3,297 33,222
Phosphates: Thomas slag, gross weight 620 542 664 672 600
Sand and gravel:
Other sand except glass sand 616 760 780 <780 760
Gravel 61 197 150 €170 190
Stone: Construction:
Crushed thousand cubic meters 547 345 400 380 345
Dimension:
Rough cut do. 15 16 17 °16 16
Facing square meters 4,100 5,599 4,000 4,500 5,600
Finished® cubic meters 3707 800 900 900 760
Flagstone:
Polished square meters 400 — — — —
Rough tons 71 — — — —
Slate slabs thousand pieces 335 — — — —
°Estimated.  "Revised.

ITable includes data available through July 1991.

2In addition to the commodities listed, dolomite, quartzite, refractory clays, and manufactured phosphatic fertilizers other than Thomas slag were produced, but data are not published, and information is inadequate to make

reliable estimates of output levels.
3Reported figure.

TABLE 5
LUXEMBOURG: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons)

Commodity Major operating cCOmpanies Location of Annual
main facilities capacity
Cement SA des Ciments Plant at Esch- 450
Luxembourgeois sur-Alzette
Ferro- Continental Alloys SA Plant at 9
alloys Dommeldange
Steel Acieries Reunies de Plants at 4,000
Burbach-Eich-Dudelange Dudelange,

(ARBED)

Esch-Schifflange,
Esch-Belval, and
Differdange

and steel producer in Luxembourg, earned
profits of $76 million in 1990. The com-
pany specializes in the production of long
and round steel products. Steelplate was
produced by Arbed Dudelange. Arbed’s
productivity, amongst the highest in the
world, continued to improve. The company
has plans to boost productivity even more
through a $1.25 billion investment plan
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over the period 1989-93. Government
ownership in Arbed amounted to 31% of
voting shares.

Industrial Minerals.—Industrial min-
erals for domestic consumption were the
only minerals mined in Luxembourg. They
included dolomite, gypsum, limestone, and
sand and gravel. These industrial minerals

were all mined from small open pits and
quarries by independent operators for do-
mestic consumption. Luxembourg imported
all its requirements for fertilizers and other
industrial minerals.

Mineral Fuels.—ILuxembourg met vir-
tually all of its energy needs through im-
ports. Its major domestic source of energy
was hydroelectricity. The country has three
hydroelectric plants, one of them associated
with a reservoir supplying water to most of
the country. Only 1% of total solid fuel
requirements was produced domestically,
mostly from incineration of waste material.
The steel industry accounted for more than
80% of total industrial energy demand.
About 90% of imported coal went to the
steel industry. Luxembourg did not have
any oil refineries, and almost 90% of oil
products was imported via Belgium. The
rest was imported from other neighboring
European countries. About 85% of natural
gas was imported via Belgium. France
supplied the remainder of the country’s gas
needs.
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INFRASTRUCTURE

Luxembourg National Railways operates
270 km of 1.435-m standard gauge. The
country has 5,108 km of highways and 37
km of inland waterways. In addition, the
country has a 48-km refined products
pipeline. The major river port of this land-
locked country is at Mertert.

OUTLOOK

For the near future, the level of
Luxembourg’s steel exports are expected to
remain constant. The Government’s policy
of industrial diversification to prevent the
country from becoming overdependent on
one sector is expected to continue. Luxem-
bourg is a potentially attractive market for
U.S. products.

OTHER SOURCES OF INFORMATION

Agencies

Administration des Mines, Ministere des
Affaires Economiques
(Administration of Mines, Minister of
Economic Affairs) Brussels, Belgium
Institute National des Industries Extractives
(National Institute of Extractive Indus-

tries) Liege, Belgium
L’Inspection du Travail et des Mines
(Office of Labor and Mine Inspection)
Luxembourg, Luxembourg

Service Geologique de Belgique (Belgian
Geological Survey)
Brussels, Belgium

Service Geologique (Geological Survey)
Luxembourg, Luxembourg

Publications

Annales des Mines de Belgique: Institute
National des Industries Extractives et de
1’ Administration des Mines (Mining
Chronicle of Belgium), Liege, published
monthly.

Annuaire Statistique du Luxembourg:
Service Central de la

Statistique et des Etudes Economiques
(Statistical and Economic Annual of
Luxembourg), Luxembourg.

Bulletin de la Banque Nationale de
Belgique (Bulletin of the National Bank of
Belgium), Brussels, published monthly.

Bulletin de Statistique: Institute National de
Statistique (Statistical Bulletin), Brussels,
published monthly.

Statistiques Industrielles: Institute National
de Statistique (Industrial Statistics),
Brussels, published monthly.

Various companies’ annual reports.
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THE MINERAL INDUSTRY OF BULGARIA

n 1990, Bulgaria’s mineral industry

continued to meet most of the

country’s needs for major nonferrous

metals, with the exception of alu-
minum. In lead mine production, Bulgaria
ranked third in Europe, after the U.S.S.R.
and Yugoslavia. Bulgaria also mined about
5% of Europe’s copper and zinc, and cop-
per, lead, and zinc metal contributed be-
tween 2% to 5% of European production.
During 1990, the Assarel copper mine
continued to be developed, while work on
the Georgi Damyanov Copper Smelter and
Refinery Complex (Damyanov Complex)
was stopped due to lack of funds.

Most iron production relied on imported
ore mainly from the U.S.S.R. Major expan-
sion at the Blagoj Popov steelworks began
in 1990 with foreign participation. The
development of a new shaft at Obrotchishte
was expected to increase manganese output
eightfold by the end of 1991.

GOVERNMENT POLICIES
AND PROGRAMS

The introduction of major economic re-
forms that began in January 1989 brought
Bulgaria closer to a market economic sys-
tem. The status of the country’s mining and
processing industries, however, remained
undecided with respect to private owner-
ship.

More progress was achieved in the
monetary field. The introduction of amarket
pricing system would allow measurement
of performance in terms of cost, turnover,
and profit margins. Convertibility of the leva
was established, and Bulgaria became a
member of the International Monetary Fund
and the World Bank.

PRODUCTION

The largest decline of production in the
mineral industry was displayed by the
copper mining and processing sector. The
decrease in copper ore production largely
was due to the declining metal content of
ore in the older mines, while the newer
mines were still being developed. This
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By Jozef Plachy

decrease should be reversed when the new
copper mines reach full production. Fur-
thermore, the 56% fall in refined copper
output was caused mainly by the cessation
of processing of copper ore with a high
arsenic content at the Damyanov Complex,
where arsenic from the tailings pond seeped
into the ground water.

In 1990, Bulgaria’s petroleum refinery
output fell 41% owing to the cutback of
Soviet crude petroleum deliveries and the
suspension of shipments from Iraq after
Bulgaria joined the UN Security Council
trade embargo against that country.

TRADE

In 1990, Bulgaria continued to depend
on imports of some basic minerals. All
aluminum metal was imported, mainly from
Hungary, the U.S.S.R., and Yugoslavia.
With the collapse of communist regimes in
eastern Europe and the disintegration of
CMEA, Bulgaria’s barter trade for alumi-
num decreased significantly in 1990.

The country’s indigenous low-grade
lead-zinc ores were supplemented with
higher grade imported concentrates. Canada
and Peru have been the major suppliers of
these concentrates, with occasional
supplements from Poland and Yugoslavia.
In 1990, excessive air pollution forced the
reduction of lead production, making im-
ports of lead ores and concentrates unnec-
essary. Zinc mine production remained near
capacity, making slab zinc Bulgaria’s most
important, albeit declining, nonferrous
metal export. In addition to the above-
mentioned minerals, Bulgaria also imported
ferroalloys, iron and manganese ores, some
copper, and a variety of other metals.

In 1990, Bulgaria’s mineral trade was
conducted by Polimet and Rudmetal.
Polimet traded mainly in copper ore and
metal, while Rudmetal handled Bulgaria’s
foreign trade of all ferrous and nonferrous
ores, concentrates, and metals.

In 1990, Bulgaria reportedly signed a
trade agreement for 1991 with the U.S.S.R.
that called for the delivery of 6.5 Mmt of
crude oil, 7,000 Mm? of natural gas, 4,500
MkW.h of electricity, 6 Mmt of coal, and

1.2 Mmt of iron ore to Bulgaria. In ex-
change, Bulgaria was to export 470,000 tons
of soda ash, manufactured goods, and ag-
ricultural products. According to a similar
barter agreement, Iran was todeliver 1 Mmt
of crude oil in 1991.

STRUCTURE OF THE
MINERAL INDUSTRY

Bulgaria’s mineral industry was entirely
Government-controlled. The state-owned
Polimet company operated seven copper
mines and concentrators, two copper
smelters, and one copper refinery. The
newly formed state-owned Lead and Zinc
Co. owned and operated two lead and zinc
mines directly; 19 more lead and zinc mines
were operated through Lead and Zinc’s
Gorubso subsidiary. The remaining inde-
pendent state-owned lead and zinc mines
shipped their concentrates to the Lead and
Zinc Co. for processing.

COMMODITY REVIEW

Metals

Aluminum.—In 1990, Bulgaria’s alu-
minum industry consisted of only two scrap
smelting plants (Eliseina and Burgas) and
two semimanufacturing plants (Stamen
Stamenov in Shoumen and Tolbuhin in
Burgas). Reportedly, the feasibility of re-
covering aluminum from kaolin deposits
at Vetovo, Kaolinovo, and Senovo was
planned for future study.

Copper.—Most of Bulgaria’s copper
deposits were found in an area about 50 km
wide, stretching from Burgas in the east to
the Yugoslavian border in the west. More
than 90% of production came from three
open pit mines—Elatzite, Medet, and
Assarel. Of these three, Medet was the old-
est mining operation (opened in 1965 and
reportedly expected to close in 1991).
Elatzite was the largest producer of copper
ore (1990 production about 6 Mmt). The
projected annual production at the Assarel
Mine reportedly was to increase from the
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TABLE 1

BULGARIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989 1990
METALS
Bismuth metal 60 56 51 48 45
Cadmium metal, smeltere 200 250 300 350 3309
Copper:® ’
Ore:
Gross weight thousand tons 10,000 11,500 12,500 312,634 38,712
Cu content do. 38 44 47 48 30
Concentrate:
Gross weight do. 190 220 290 3296 200
Cu content do. 32 35 37 339 26
Metal, primary and secondary:
Smelter 50,000 55,000 57,000 357,000 25,500
Refined 48,000 54,000 55,500 355,800 324,333
Gold metal® kilograms 2,500 2,500 2,500 2,500 2,400
Iron and steel:
Iron ore:
Gross weight thousand tons 2,179 1,850 1,826 1,613 31,079
Fe content do. 661 559 528 482 3321
Iron concentrates do. 986 990 629 600 400
Metal:
Pig iron do. 1,579 1,652 1,437 1,484 31,143
Ferroalloys, electric furnace, all types®* do. 48 42 47 45 15
Steel, crude do. 2,965 3,045 2,875 2,899 32,185
Semimanufactures, rolled do. 3,347 3,225 3,320 3,037 2,500
Lead:®
Mine output, Pb content 74,000 69,000 69,000 35,300 %66,570
Concentrate:
Gross weight 93,000 86,000 86,000 381,400 81,000
Pb content 65,000 60,000 60,000 357,000 57,000
Metal, refined, primary and secondary 115,000 105,000 100,000 3,000 365,952
Manganese ore:
Gross weight 37,000 38,000 35,000 61,000 50,000
Mn content 11,200 10,900 9,900 17,500 14,000
Molybdenum, mine output, Mo content® 190 200 200 190 150
Silver, mine output, Ag content® 72 77 85 395 100
Uranium, oxide, U content® 1,000 1,000 1,000 1,000 1,000
Zinc:*
Mine output, Zn content, ore hoisted 56,000 56,000 56,000 355,600 56,000
Concentrate:
Gross weight 79,000 79,000 79,000 79,200 79,000
Zn content 41,000 41,000 41,000 341,000 40,000
Metal, smelter, primary and secondary 90,000 392,000 90,000 386,800 375,457
INDUSTRIAL MINERALS
Asbestos 300 400 300 300 300
Cement, hydraulic thousand tons 5,702 5,494 5,535 4,968 4,680
Clays: Kaolin do. 265 281 220 €220 3186
Gypsum and anhydrite:
Crude do. 395 306 401 451 3494
Calcined 99 103 113 130 3102
See footnotes at end of table.
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TABLE 1—Continued

BULGARIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1990
INDUSTRIAL MINERALS—Continued
Lime: Quicklime thousand tons 1,632 1,278 1,424 1,434 31,317
Nitrogen: N content of ammonia do. 1,091 1,070 1,342 ¢1,300 31,309
Pyrites, gross weight® do. 187 185 185 180 180
Salt, all types do. 91 92 103 78 3166
Sodium carbonate, calcined do. 1,054 1,070 1,100 1,100 31,046
Sulfur:® -
S content of pyrites 80,000 80,000 70,000 70,000 70,000
Byproduct, all sources 62,000 65,000 60,000 60,000 60,000
Total 142,000 145,000 130,000 130,000 130,000
MINERAL FUELS AND RELATED MATERIALS
Coal, marketable:
Anthracite thousand tons 80 71 65 r¢100 43
Bituminous do. 127 127 131 1200 3125
Brown do. 5,119 5,220 4,762 76,000 33,705
Lignite do. 29,896 31,401 29,189 32,500 327,827
Total do. 35,222 36,819 34,147 r<38,800 331,700
Coke do. 1,156 1,314 1,457 1,350 31,376
Gas, natural, marketed® million cubic meters 130 130 127 127 120
Petroleum:®
Crude: As reported thousand tons 1,080 1,000 1,000 1,000 900
Refinery products thousand 42-gallon barrels 100,000 100,000 100,000 110,000 65,000

°Estimated. "Revised.

ITable includes data available through June 1992.

2In addition to the commodities listed, barite, ch
and crushed stone) are produced, but available information is inadequate to make reliable estimates of output levels.

P gold, . 1ladi

tellurium, uranium, and a variety of crude construction materials (common clays, sand and gravel, dimension stone,

3Reported figure.
41987-1989 production includes fer g since 1990, only ferrosilicon is produced.
BULGARIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990
(Thousand metric tons per year unless otherwise specified)
C . . . . Location of main Annual
ommodity Major operating companies facilities capacity
Cement Reka Devnia Devnia 1,825
Do. Zlatna Panega Panega 1,300
Do. Others Temelkovo, Dimitrovgrad, Pleven and
Beli Izvor 1,590
Coal:
Bituminous Economic Mining and Power
Combine (SMEK) Balkanbass Balkan coal basin in central Bulgaria,
northwest of Silven 445
Brown G. Dimitrov Pernik coal basin, southwest of Sofia 4,000
Do. Others Bobov Dol and Pirin in western Bulgaria 3,100
Lignite SMEK East Maritsa East Maritsa coal basin near Zagora 25,000
Do. Others Marbas, Pernik, Bobov Dol, and Pirnik
coal basins 5,300
Copper:
Concentrate
(Cu content) Medet-Asarel Panagurishte, Pazardzhik district 25
Do. Chelopech Srednogorie, Sofia district 5
Do. Bradtze Malko Turnovo 2
See footnotes at end of table.
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TABLE 2—Continued
BULGARIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons per year unless otherwise specified)

. . . . Location of main Annual
Commodity Major operating companies facilities capacity
Copper—Continued
Concentrate
(Cu content) Elatzite Srednogorie, Sofia district 15
Do. Rosen Burgas, near the Black Sea 1
Do. Tsar Asen Srednogorie, Sofia district 2
Do. Zidrovo Burgas, near the Black Sea 5
Metal, refined Georgi Damyanov Srednogorie, Sofia district 120
Iron ore Kremikovtsi Iron and Steel
Combine Kremikovtsi 2,000
Lead-zinc:
Concentrate (Pb and
Zn content) Gorubso Erma Reka, Kurdjali, Laki, and Rudozem
all in Madan area near Greek border 59 Pb
47Zn
Do. Madzarovo Near Plovdiv 3Pb
2Zn
Do. Ossogovo Ossogovo mountains, western Bulgaria 3Pb
27Zn
Do. Ustrem On Thundza river, eastern Bulgaria 35Pb
8Zn
Metal:
Pb refined Dimitur Blagoev Plovdiv 65
Do. Georgi Dimitrov Kurdjali 60
Zn smelter Dimitur Blagoev Plovdiv 60
Do. Georgi Dimitrov Kurdjali 30
Manganese ore Obrotchishte Varna district 50
Natural gas Ministry of Power Supply Chiren field, in the northwest "
Petroleum:
Crude Ministry of Power Supply Chiren field, in the northwest - ]
Refined
barrels per day Economic Trust for Petroleum
Products Refineries in Burgas, Pleven, and Ruse 260,000
Steel, crude Kremikovtsi Iron and Steel
Works Near Sofia 1,800
Do. Lenin Metallurgical Complex Pernik (Dimitrov) 1,300

!nsignificant capacity.

present 5 Mmt to 12.5 Mmt of ore in 1995.
Chelopech was Bulgaria’s richest copper
mine, with ore grading almost 1% copper.
Associated gold and silver in the Chelopech
ore reportedly graded 3 g pertonand 10 g
per ton, respectively.

With an annual capacity of 120,000 tons
of refined copper, the Damyanov Complex
in Srednogorie was the largest of Bulgaria’s
two copper smelters. The other smelter, in
Eliseina, had a capacity of 12,000 mt/a of
scrap-based blister copper, which was sent
to Srednogorie for refining.

The plan to increase the production ca-
pacity of the Damyanov Complex to
130,000 tons of refined copper and 300,000
tons of sulfuric acid was reportedly aban-
doned in 1990 for lack of funds. Because of
declining ore grades and a high arsenic
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content in the copper ore, the existing re-
finery may eventually be closed down.

Ferroalloys.—At the end of 1989, the
production of ferromanganese was stopped.
Consequently, all 1990 ferromanganese
consumption was met by imports from the
Norwegian company Elkem A/S. About
15,000 mt/a of ferrosilicon has been pro-
duced in Bulgaria at Kremikovtsi near Sofia.

Gold—Gold in Bulgaria was produced
either as a byproduct of copper mining or
in open pit gold mines. The 1990 production
was estimated at 2,400 kg, about one-half
of which was obtained from the Chelopech
copper mine. All the country’s gold-bearing
copper slimes were processed at the
Damyanov Complex.

The most important Bulgarian gold mine
was the open pit mine operated by the state-
owned Chiprovtsi company, on the
Dulgodelska Ogosta River near
Mihailograd, in northern Bulgaria. The gold
content of this deposit reportedly ranged
from about 0.3 to 0.4 g/m? of material. The
Bulgarian Committee for Geology reported
that commercially workable deposits of
gold and silver have been found in the
southern part of the country.

Iron Ore—Iron ore production in Bul-
garia has been declining since 1975, owing
to the depletion of reserves and declining
ore grades. In 1990, the production of 1.079
Mmt of iron ore was 33% less than that in-
the previous year. More than 80% of pro-
duction was supplied by the open pit mine

THE MINERAL INDUSTRY OF BULGARIA—1990




operation at Kremikovtsi, 20 km northeast
of Sofia. The ore grade varied from about
25% Fe to 40% Fe (25% Fe in siderite, 35%
Fe inlimonite, and 40% Fe in hematite ore).
The low-grade ore also contained lead,
causing severe air pollution problems dur-
ing processing at the local iron- and steel-
making facilities.

The reserves at the two other mines—
Martinovo and Krumovo—are nearly ex-
hausted and are reportedly scheduled to
close by 1992.

Lead and Zinc.—There are numerous
lead-zinc deposits in Bulgaria. The vein-
type deposits contain galena and sphalerite
and to a lesser degree, pyrite, chalcopyrite,
arsenopyrite, silver, and gold. The most
important reserves were found in the
southern part of the country, between
Plovdiv and the Greek border. The 19
mines and 4 concentrators in this area
produced about 80% of all lead-zinc ore,
84% of lead concentrates, and 91% of zinc
concentrates.

In 1990, there were 28 lead-zinc mines,
8 concentrators, 2 smelters and refineries,
and a number of semimanufacturing plants.
Some of the mines were in the mountains
up to 40 km from the concentrator, making
transportation difficult and expensive. In
addition, the size and irregular nature of the
vein deposits made it difficult to mecha-
nize the underground mines. Since ore
grades in many existing mines were gen-
erally low, many small mines may become
uneconomical under market economic
conditions despite some associated copper
and silver in the ore.

The Dimitur Blagoev Smelting and Re-
fining Complex (Blagoev Complex) in
Plovdiv was the larger of the two smelters,
with a capacity of 65,000 mt/a of refined
lead and 60,000 mt/a of slab zinc. The
Georgi Dimitrov Smelting and Refining
Complex (Dimitrov Complex) in Kurdjali
had a capacity to produce 60,000 mt/a of
refined lead and 30,000 mt/a of slab zinc.
Because of high pollution, both refineries
had to curtail their lead production, causing
a 33% drop in refined lead output. In order
to prevent more environmental damage, the
Blagoev Complex reportedly was to close
by the end of 1991. The lead and cadmium
contained in the tailings was found to
contaminate the surrounding soil. Although
the concentration of these metals in the
surrounding soil was 300 to 400 times
higher than the maximum safe level, no
decision has been reached about the
Dimitrov Complex.
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Manganese.—One of the largest depos-
its of manganese ore in Europe is found in
Bulgaria, near Varna on the Black Sea. The
estimated reserves of 500 Mmt cover an
area 25 km wide and 80 km long. The av-
erage thickness of ore layers is 9 m, con-
taining 23% to 31% manganese. In 1990,
the deposit was mined only at Obrotchishte,
at a rate of about 50,000 mt/a. The mine
started operation in 1970 and currently has
two shafts 60 m apart and 330 m deep. Since
the only ferromanganese plant was closed
in 1989, the ore was concentrated locally
and, with the exception of 5,000 tons used
by the domestic chemical industry, was
exported.

Molybdenum.—In 1990, molybdenum
was produced as a byproduct of the Medet
and Elatzite copper mining operations. The
locally-produced concentrate with a mo-
lybdenum content of 40% to 45% was ex-
ported. The future production of
molybdenum may decrease, however, be-
cause of the high cost of removal of
overburden and the declining copper con-
tent at Medet. But because of the large, albeit
low-grade (0.3% Cu and 10.7 g/mt Mo) ore
reserve at the site, other methods of ex-
traction were under investigation.

Silver.—The 1990 production of silver
was estimated at 100 tons, most of it as a
byproduct of lead production. A small
portion came from copper slime. All the
country’s silver was processed and refined
at the Damyanov Complex. Most of the
silver was used by the domestic industry
with a small portion deposited at the Cen-
tral Bank.

Steel—A major expansion of the Blagoj
Popov steelworks began in 1990. The
Bulgarian Government reportedly con-
tracted the Italian firm Danieli to build a
steelwork with an annual capacity of
250,000 tons of formed steel. Facility ex-
pansion reportedly would include an elec-
tric furnace, a ladle furnace, a continuous
caster, and a rolling mill.

Uranium.—Bulgarian uranium ore
mining started after the Second World War.
Before 1966, Bukhovo was the only ura-
nium mine in the country. In 1990, there
were about five mines producing a com-
bined estimate of 1,000 tons of contained
uranium. Almost 70% of production was

obtained by in situ leaching. The entire

output was reportedly exported to the
U.S.S.R. in exchange for fuel-grade ura-

nium for the Kozloduy nuclear powerplant.
According to NUKEM, Bulgaria has about
15,000 tons of proven and 30,000 tons of
inferred reserves of contained uranium.

Mineral Fuels

Coal.—The 1990 production of almost
32 Mmt of coal (mostly lignite) was 18%
lower than that of the previous year. The
city most affected by declining coal pro-
duction was Sofia, where the main suppli-
ers of coal (the G. Dimitrov enterprise in
Pernik, Pirin, and Bobovdol) had consid-
erable difficulties with the aging equipment
and labor shortages. Imports from the
U.S.S.R. continued at the contracted level,
supplying the electric power plants in Varna
and Ruse-East.

Crude Oil—Petroleum refining in 1990
declined more than 40% from the 1989 level
owing to declining Soviet deliveries and UN
imposed trade embargo on Iraq. The 7.81
Mmt of crude petroleum imported from the
U.S.S.R. in 1990 was well below the re-
portedly agreed-upon level. Of all the debts
owed to Bulgaria by developing countries
in 1990, 55% was owed by Iraq. It was to
be repaid by deliveries of 4.75 Mmt of crude
oil, but because of the embargo, only a small
portion was actually delivered. The short-
fall of crude oil for Bulgaria’s refineries was
partially amended by imports of 0.4 Mmt
of crude oil from Iran and 2.3 Mmt from
other countries. Under an agreement signed
in September of 1990, Iran reportedly was
to deliver 1 Mmt of crude petroleum to
Bulgaria in 1991. The imports from Libya
were to double from about 1 Mmt in 1990
to about 2 Mmt of crude oil in 1991. In
addition to traditional suppliers, in 1991,
crude oil was to be imported from Turkey
and possibly from Nigeria and Saudi Arabia.

Nuclear Energy.—The sixth reactor at
the Kozloduy nuclear powerplant was put
into operation in 1990. The frequent
breakdowns of the fifth reactor resulted in
a warning issued by the UN’s International |
Atomic Energy and protests by workers at
the site. Recurrent stoppages at the
Kozloduy powerplant, which accounted for
almost 40% of the country s electric output,
caused shortages in electric power supply.
According to the Bulgaria-U.S.S.R.
agreement, the fuel for the Kozloduy plant
was to be obtained from the U.S.S.R.
Storage facilities were never built, creating
problems with disposal of the thousands of
tons of materials that have become radio-
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active. Offers for disposal of contaminated
material were submitted by the
Westinghouse Electric Corp. of the United
States, Siemens Nuchem AG of the Fed-
eral Republic of Germany, and other orga-
nizations.

Reserves

Information about reserves, as defined
by market economy standards, were not be
available. Bulgaria’s former centrally
planned economic system defined reserves
according to the needs of the Government
to achieve self-sufficiency, full employ-
ment, and other noneconomic goals. Min-
eral reserves in Bulgaria, that is, deposits
that can be mined at profit under existing
conditions and with existing technology,
still have to be classified. Table 3 provides
details of available mineral resources in
Bulgaria in 1990.

INFRASTRUCTURE

On October 10, 1990, Bulgaria, together
with other Balkan countries (Albania,
Greece, Romania, and Yugoslavia) created
the Balkan Railway Union to improve the
railway system in the Balkans and integrate
it with the rest of the European system. The
rotating chairmanship will be held by each
member for 2 years.

The railroad system in Bulgaria measured
4,049 km of standard- and 245 km of nar-
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row-gauge track. While the standard- gauge
tracks are used for freight and personal
transport and are part of the international
railway system, the narrow tracks are used
mainly by the mineral industry for transport
of ore or concentrate. Most of the rolling
stock and tracks were in need of modern-
ization to accommodate higher speed trains
and more frequent use.

The highway system consisted of 33,535
km of hard-surface roads, including 242 km
of highway. There were also470km of inland
waterways, mainly on the Danube, with ports
at Ruse,Vindin, and Lom. Major ports were
at Burgas, Varna, and Varna West.

TABLE 3
BULGARIA: APPARENT
RESOURCES OF MAJOR MINERAL
COMMODITIES FOR 1990

(Thousand metric tons)

Commodity Reserves
Bentonite 58,000
Barite 30,000

Copper, contained in ore 4,600

Gypsum 200,000
Iron, contained in ore 75,000
Lead, contained in ore 1,500
Manganese, contained in ore 35,000
Zinc, contained in ore 1,400

Source: Niproruda.

OUTLOOK

Most of the known deposits are of rela-
tively low-grade ores. Without Government
subsidies, a large number of presently op-
erating mines would be marginal at best.
One of the mines reportedly slated for ex-
pansion, however, is the manganese mine
in Obrotchishte that reportedly has proven
reserves of 130 Mmt manganese ore with a
potential 300 Mmt nearby. With the pur-
chase of new equipment, the present pro-
duction of 50,000 to 55,000 mt/a of
manganese ore will reportedly be increased
to 400,000 to 650,000 mt/a.

The Chelopech Mine is reportedly the
richest known copper mine in Bulgaria. It
has reserves of more than 50 Mmt, con-
taining about 1% copper and a number of
other minerals. The management is re-
portedly seeking investment to double the
production from 0.5 Mmt to 1 Mmt of cop-
per ore.

Opportunities for foreign investment also
reportedly exist in the ore processing sector.
Lead-zinc and copper smelters are about
30 years old, with outdated technology that
causes extensive environmental problems.
Their future operation depends on their
ability to reduce pollution.

THE MINERAL INDUSTRY OF BULGARIA—1990
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THE MINERAL INDUSTRY OF
CZECHOSLOVAKIA

zechoslovakia was among the

largest steel producers in East-

ern Europe. The country’s

heavy industry has a long tradi-
tion, dating back to the early 18th century.
During the 1980’s, a record of almost 16
Mmt of crude steel was produced annually,
or about 1 mt per capita. In 1990, because
of social and economic changes, this level
of production could not be sustained, and
gradual restructuring of the steel industry
was introduced. Most of the 13 small blast
furnaces would be decommissioned and the
tandem and open-hearth furnaces would be
replaced by electric furnaces. The aim was
to make Czechoslovakian steelworks com-
petitive in the foreign markets by produc-
ing less steel, but of higher quality.

GOVERNMENT POLICIES
AND PROGRAMS

In 1990, Czechoslovakia began to con-
vert to a market economy system. Some of
the economic reform measures passed that
year included: legalization of foreign
ownership of enterprises; abolition of
Government-controlled foreign trade mo-
nopolies; price liberalization; and the es-
tablishment of a framework for the
privatization of small enterprises. The
Czechoslovakian Government intended the
reforms to attract foreign investment for
modernization of existing industries and the
initiation of new projects. By the end of
1990, 1,236 Czechoslovakian firms with
foreign capital participation reportedly were
registered with a basic capital totaling $126
million. Of these, only 18 foreign invest-
ments were in the mineral industry. The
question of who owns mineral rights and
general lack of clarification proved a de-
terrent for many foreign mining firms. The
largest overall participation was by Austrian
and German enterpeneurs, followed by the
United States. On August 1, 1990, the Fed-
eral Department of Ore Mining was divided
into separate Czech and Slovak Mining

By Jozef Plachy

Institutes situated in Prague and Bratislava.
At the same time, the former Czech and
Slovak Geological Survey was combined
under the Federal Ministry of Environment.
As part of a 4-year program with United
Nations Educational, Scientific, and Cul-
tural Organization (UNESCO), the new
Federal Geological Survey was to invest
almost $3 million to explore for
nontraditional, nonmetallic minerals, and
to exploit raw materials not previously
considered, such as kaolinitic clays with
high organic content, sillimanite, glauco-
nite, rare-earth metals, and zircon.

PRODUCTION

A major problem afflicting the Czecho-
slovakian mineral processing industry was
excessive pollution. In 1990, steps were taken
to reduce pollution in northern Bohemia and
Moravia, where the pollution was most
critical. A number of lignite mines were ei-
ther closed or produced below capacity, re-
sulting in a 10% decline in total coal and
lignite production in 1990. Work on the new
coking plant in Stonava was halted, and
production of the remaining coking plants
was reduced. Production of pig iron was re-
duced by 2% and crude steel by 4%.

In the ore mining industry, the only sig-
nificant change was in the copper industry.
Declining ore grades and closure of the Zlate
Hory mine resulted in lower copper ore
output and consequent drop in metal pro-
duction.

The rest of the mineral industry remained
basically unchanged. During 1990, a
number of studies were conducted by
Czechoslovakian and foreign experts about
profitability of mines and processing
enterprises and their environmental impact.

TRADE

During 1990, the CMEA s trade organi-
zations further disintegrated, and by the
beginning of 1991, trade based on rubles
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was to be replaced by convertible currency.
However, the largest trading partner in
1990 was still the U.S.S.R., with whom
Czechoslovakia has a surplus of 500 mil-
lion rubles, mainly because of the reduction
of contracted and paid-for crude petroleum
delivery to Czechoslovakia. In addition to
a 20% decline in crude petroleum imports
from the Soviet Union, imports of other
commodities remained basically un-
changed. The only substantial increase in
imports was in natural gas, which increased
10% over that of 1989. The “payment” for
these imports was made mostly in ma-
chinery and equipment which made up 70%
of all exports to the U.S.S.R. in 1990. In the
trade of mineral commodities, Czechoslo-
vakia had a negative trade balance ($1,857
million in imports and $1,188 million in
exports). The largest import was in fuel,
comprising 12.3% of the total value of
imports.

In April 1990, the United States and
Czechoslovakia signed a trade agreement
that came into effect in November 1990,
restoring the most-favored-nation status.
Czechoslovakia signed a trade and eco-
nomic cooperation accord in May 8, 1990,
with the EC, an important step toward full
membership by the year 2000.

STRUCTURE OF THE
MINERAL INDUSTRY

The structure of the mineral industry of
Czechoslovakia in 1990 remained virtually
the same as that in 1989. The largest changes
were in coal mining, mainly in the Ostrava-
Karvina region. Two underground mines
were closed (Ostrava and Zapotocky),
others are planned to close in 1991 (Dobre
Stesti, Jindrich, Jan Sverma, etc.), and some
became autonomous from a larger organi-
zation (CSM and Pohranicna Straz). In ad-
dition, two nonferrous ore mines in Zlate
Hory in northern Moravia were closed in
1990. These changes affected only the or-
ganization of mining enterprises, not the
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TABLE 1
CZECHOSLOVAKIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 1989° 1990°
METALS
Aluminum:
Alumina 138,600 134,200 137,500 205,000 175,000
Aluminum ingot, primary 33,078 32,366 31,435 32,576 30,067
Antimony, mine output, Sb content 1,000 1,000 2,921 1,187 1,272
Cobalt metal® 50 50 50 250 259
Copper:
Mine output:
Ore, gross wieght 966,000 830,000 796,000 743,000 700,000
Concentrate, gross wieght 24,657 24,782 23,303 20,895 16,899
Cu content® 5,300 5,300 5,000 24,900 23,308
Metal:
Smelter, primary® 5,300 5,300 5,000 5,500 24,300
Refined, primary and secondary 26,182 27,202 27,076 26,920 24,606
Gallium metal® kilograms 3,000 3,500 3,700 22,000 21,345
Gold metal® do. 600 600 600 550 550
Iron and steel:
Iron ore:
Gross weight thousand tons 1,784 1,798 1,773 1,780 1,831
Fe content do. 458 462 440 470 480
Metal:
Pig iron do. 9,573 9,788 9,706 9,911 9,667
Ferroalloys, electric furnace do. 160 161 162 166 169
Crude steel do. 15,112 15,356 15,319 15,465 14,877
Semimanufactures do. 12,745 12,950 12,999 12,929 12,555
Lead:
Mine output:
Concentrate, gross weight 5,700 5,612 5,429 5,351 5,898
Pb content 2,944 2,801 2,800 2,700 2,997
Metal, secondary 23,602 26,008 26,045 26,008 23,665
Manganese ore, gross weight’ 900 900 . — — —
Mercury 168 164 168 131 126
Nickel metal, primary® 3,800 3,800 3,800 23,800 2,970
Silver® kilograms 30,000 30,000 30,000 30,000 25,000
Tin:
Mine output, Sn content 550 550 515 562 613
Metal, primary and secondary 240 545 515 562 550
Tungsten, mine output, W content® 50 45 50 74 83
Uranium® 2,300 2,300 2,300 22,300 1,900
Zinc:
Mine output:
Ore, gross weight 701,000 700,000 694,000 682,000 650,000
Concentrate, gross weight 13,265 13,662 ) 13,870 14,137 15,423
Zn content 6,700 7,000 7,000 7,067 7,500
Metal, secondary 1,000 1,143 1,357 1,296 1,726
INDUSTRIAL MINERALS
Barite 60,000 60,000 60,794 50,800 87,000
Cement, hydraulic thousand tons 10,298 10,369 10,974 10,888 10,215

See footnotes at end of table.
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CZECHOSLOVAKIA: PRODUCTION OF MINERAL COMMODITIES!

TABLE 1—Continued

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 19897 19907
INDUSTRIAL MINERALS—Continued
Clays:
Bentonite® 30,000 30,000 30,000 30,000 30,000
Kaolin 546,101 697,000 685,958 698,000 670,550
Diamond, synthetic® carats — — 5,000 5,000 5,000
Fertilizer, manufactured:
Nitrogenous, N content 614,340 596,409 596,420 603,848 514,000
Phosphatic, PO, content 307,021 277,041 313,009 295,643 256,870
Potassic, K,O content €100,000 110,542 115,625 108,420 €110,000
Mixed 400,000 427,095 478,001 410,631 410,000
Fluorite® 60,000 60,000 60,000 60,000 60,000
Fluorspar® 95,000 95,000 95,000 268,910 246,966
Graphite 25,254 20,000 r¢15,000 14,676 12,171
Gypsum and anhydrite, crude 743,100 770,998 774,133 796,000 714,000
Lime, hydrated and quicklime thousand tons 3,329 3,237 3,311 3,346 3,120
Magnesite, crude 666,000 671,000 630,786 642,000 561,000
Nitrogen: N content of ammonia 760,220 775,640 771,100 603,848 513,807
Perlite 41,443 41,997 43,390 44,000 41,700
Pyrite, gross weight® 140,000 140,000 140,000 140,000 140,000
Salt 338,240 337,985 350,201 344,201 340,000
Silicon® 30,000 30,000 30,000 30,000 30,000
Sodium compounds, n.e.s.:
Caustic soda 335,000 332,441 337,062 337,053 334,754
Soda ash 113,000 102,659 112,217 110,000 104,360
Stone:
Limestone and other calcareous stones
thousand tons 23,566 22,927 23,244 22,969 20,000
Quarry stone, not further described
thousand cubic meters 32,826 33,317 35,225 32,889 30,000
Sulfur:® - - -
Native 6,000 6,000 6,000 6,000 6,000
From pyrites 60,000 238,000 60,000 50,000 50,000
Byproducts, all sources 242,193 40,000 40,000 40,000 40,000
Total 108,193 84,000 106,000 96,000 96,000
Sulfuric acid thousand tons 1,292 1,264 1,249 1,142 1,032
Talc® 30,000 30,000 30,000 30,000 26,000
MINERAL FUELS AND RELATED MATERIALS
Coal:
Bituminous thousand tons 25,658 25,736 25,504 25,070 22,406
Brown and lignite do. 102,738 101,986 99,919 94,263 85,167
Coke:
Metallurgical do. 8,005 8,351 8,349 8,130 7,965
Unspecified do. 2,068 2,235 2,237 2,017 1,660
Fuel briquets from brown coal do. 1,093 1,000 1,128 1,147 1,511
Gas:
Manufactured, all types million cubic meters 7,245 7,270 6,782 6,334 6,332
Natural, marketed* do. <700 696 732 683 457
See footnotes at end of table.
THE MINERAL INDUSTRY OF CZECHOSLOVAKIA—1990 55




TABLE 1—Continued

CZECHOSLOVAKIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 1989» 19907
MINERAL FUELS AND
RELATED MATERIALS—Continued
Petroleum:
Crude:
As reported thousand tons 142 147 142 144 123
Converted thousand 42-gallon barrels 963 997 963 976 834
Refinery products® do. 125,000 126,000 126,000 120,000 205,462
Estimated. PPreliminary. Revised.
ITable includes data gh Dec. 15, 1991. In addition to the commodities listed, arsenic, diatomite, dolomite, feldspar, illite, and zeolite are produced, but information is inadequate to make reliable estimates of
st

3This material, although reported as manganese ore, is believed to be manganiferous iron ore with amanganese content of about 17%, and as such is not equivalentto material ordinarily reported as manganese ore, which generally

contains 25% or more manganese.

“Includes 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.

ownership, which remained in the hands of
the Government. The legal status of mining
and processing enterprises was to be decided
at the end of 1991.

COMMODITY REVIEW

Metals

Antimony.—About one-half of 1990
production of antimony was generated in
Liptovska Dubrava, central Slovakia. The
second largest producer was the antimony
mine in Pezinok, while the rest of the
country’s output of antimony originated
from the polymetallic ores at various lo-
cations, the most notable of which is at
Krasna Hora in central Bohemia. All the
antimony concentrate is processed in
Vajskova in central Slovakia.

Reserves in Liptovska Dubrava amount
to 1.8 Mmt of ore grading 1.19% Sb. The
deposit covers an area of 4 km by 800 m.
The north-trending veins are 0.2 to 0.5 m
wide, dipping at 70 to 90 degrees to a depth
of 500 m. Annual production was almost
50,000 mt, from which about 1,200 mt of
50% Sb concentrate was produced with an
87% recovery rate. Exploration in the ad-
jacent areas (Klacianka, Risianka, Salisko,
Mala Zelene and Magurka) has been carried
out for possible future expansion or the
replacement of the existing underground
mine in Liptovska Dubrava.

The Kollarov Hill deposit in Pezinok re-
portedly contains 324,000 mt of reserves,
grading 1.35% Sb and small amounts of gold.
The antimony-bearing lenses are reportedly
10 to 40 m wide. The production from the
60-m-wide and 420-m-long open pit mine
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was about 50,000 mt of ore yielding about
1,500 mt of concentrate with an antimony
content of 20% to 22%. A new deposit in
neighboring Trojanova was under develop-
ment, while exploration was carried out in
the adjacentareas of Vinohrady and Sirkova.

Copper.—Of all the nonferrous metal
reserves of Czechoslovakia, those of copper
were the largest, albeit of low metal content.
In the past 25 years, the Cu content of the
ore declined from 0.72% to about 0.5%. The
largest copper reserves are at Slovinky,
followed by Banska Hodrusa-Zlatno, both
in central Slovakia. The Slovinky deposit
is 6 km long and 20 to 100 m wide, con-
taining 22.7 Mmt of reserves with a copper
content of about 0.8% and small amounts
of associated silver and gold. The vein-type
mineralization (average thickness of 2.5 m)
contains hydrothermal siderite-sulfide,
chalcopyrite, and tetrahidrite. The last vein
in Banska Hodrusa (Rozalia) was depleted
in 1990, and the operation was relocated to
nearby Zlatno. The reserves at Zlatno, to-
gether with the remaining ore at the old
location, reportedly amounted to 20.3 Mmt.
In addition, there was a 35-Mmt reserve of
copper and polymetallic ore in Zlate Hory
in northern Moravia. However, both mines,
one producing copper ore (0.44% Cu con-
tent) and the other polymetallic ore with
less than 0.4% Cu content, were closed in
June 1990. Additional ore was produced
from polymetallic ores from various loca-
tions, mainly in Slovakia. All the copper
ore was locally concentrated and trans-
ported to Krompachy in central Slovakia
for smelting and refining. The indigenous
ore also was augmented with imported ore
and domestic scrap. The 1990 production

of primary and secondary refined copper
was 24,606 mt, a 9% decrease over that of
the previous year.

Gold.—All present gold production is
from indigenous polymetallic ore. The
largest gold deposit is in Mokrsko, 50 km
south of Prague. Despite a large reserve—
30 Mmt of ore—the development was
postponed because of a lack of foreign
exchange, low grades (1.8 to 2.1 g/mt of
ore), and because of possible environmental
damage. In 1990, the Institute of Landscape
Ecology of the Czechoslovak Academy of
Science in Ceske Budejovice, began a study
of different mining technologies to ensure
safe ecological conditions for possible fu-
ture extraction. In addition to Mokrsko, the
largest gold reserves are in Kasperske Hory,
Sucha Rudna, Roudny and Krasna Hora in
Bohemia, Zlate Hory in Moravia, and
Kremnica and Sturec in Slovakia. In 1990,
the area of the closed copper mine Spania
Dolina in central Slovakia was explored for
gold by RB Banska Bystrica.

Iron Ore—The slight increase of iron
ore production in 1990 was mainly due to
increased mine output at Nizna Slana in
eastern Slovakia. Reserves of siderite ore
amounted to 44 Mmt containing about 30%
iron with about 2% manganese content.
Annual production at the underground mine
was about 750,000 mt of ore yielding about
350,000 mt of concentrates and pellets with
more than 50% iron content.

The second largest producer, Rudnany,
central Slovakia, contributed 650,000 mt
of ore. The more than 35 Mmt of the
country’s iron ore reserves consisted of
siderite, barite, and ferrobarite. The metal
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TABLE 2

CZECHOSLOVAKIA: STRUCTURE OF THE MINERAL INDUSTRY FOR
1990

(Thousand metric tons per year unless otherwise specified)

Commodity Major operating companies' Location? Annual capacity

Aluminum SNP Aluminum Works Ziar nad Hronom, central 60
Slovakia

Antimony:

Ore Krasna Hora Central Bohemia NA
Do. Liptovska Dubrava Central Slovakia 50
Do. Pezinok West Slovakia 50

Smelter Vajskova Central Slovakia 2

Cement Cizkovice, Hranice, Karlov Dvor, Lochkov,
Pracovice, and Velary Bohemia 3,500
Do. Bystre, Malomerice, Mokra, Ostrava-Kunice,
and Zahorie Moravia 2,800
Do. Banska Bystrica, Horne Srnie, Ladce,
Lietavska Lucka, Stupava, and Turna Slovakia 5,400
Clay, kaolin Mines in Karlove Vary area West Bohemia 450
Do. Mines in Plzen area Central Bohemia 150
Coal: 7
Bituminous Mines in OKD coal basin Ostrava-Karvina, North 22,100
Moravia
Do. Mines in KD coal basin Kladno, central Bohemia 3,000

Brown SHD administration Most, Northwest Bohemia 61,200
Do. HDB administration Sokolov, west Bohemia 17,000
Do. ULB administration Prievidza, central Slovakia 6,800

Lignite JLD administration Hodonin, south Moravia 5,000

Copper:

Ore Slovinky, Hodrusa-Hamre, and Rudnany Central Slovakia 500
Do. Zlate Hory North Moravia 300

Refinery Krompachy Central Slovakia 27

Gallium
kilograms SNP Aluminum Works Ziar nad Hronom, central 4,000
Slovakia
Iron ore Nizna Slana and Rudnany Central Slovakia 1,600
Lead-zinc, ore Homi Benesov and Zlate Hory North Moravia 400
Do. Banska Stiavnica Central Slovakia 200
Magnesite SMZ administration East Slovakia 550
Mercury
metric tons  Dubnik, Malachov, and Rudnany Central Slovakia 150
Nickel, smelter  Niklova Huta Sered, south Slovakia 5
Natural gas
billion cubic
meters Gasfields around Hodonin South Moravia 25
Petroleum:
Crude Oilfields around Hodonin South Moravia 140
Refinery Kolin, Kralupy, Pardubice, and Zaluzi Bohemia NA
Bratislava, Strazske, and Zvolen Slovakia NA
Tin, ore Krasno (Stannum) and Cinovec Northwest Bohemia 300

NA Not available.
'All mining companies are Government owned.
2Names and locations of mines and crude oil refineries are identical.

content of these ores was about 24% Fe,
44% BaSO,, and a small percentage of
copper, mercury, and antimony.

The reserves of iron ore at Roznava in
central Slovakia measured almost 6 Mmt,
and in addition to iron, it contained unde-
termined percentages of antimony, copper,

and silver. Production from this location
amounted to about 430,000 mt/a of ore,
which was transported to Rudnany for pro-
cessing. Because of very low flotation re-
covery, the iron concentrate production
from the combined ores from Roznava and
Rudnany was only about 350,000 mt/a.
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Iron and Steel—Czechoslovakia’s steel
industry faced the biggest problems in the
country’s mineral industry. The steel
industry’s difficulties were almost total
dependence on imported iron ore and the
high cost of coal and coke. In addition, poor
productivity (95 mt per employee in
Czechoslovakia compared with 343 mt in
the West), obsolete equipment, pollution,
lack of capital, and poor location hampered
the steel industry. According to the Federal
Ministry of Economy, the remedy should
include reduction per capita consumption
of steel from 700 kg to about 350 kg to 400
kg, an increase in scrap consumption, and
the introduction of new technologies and
modern equipment. ,

Animmediate supply of iron pellets from
the U.S.S.R. was guaranteed by Soviet of-
ficials in exchange for investment in the
construction of magnetic separation in
Krivoj Rog. In 1990, unexpected problems
arose in the area of coal and coke supply.
The increasing depth of coking coal mining
and the cost of coking and transportation
made the import of Polish coke more eco-
nomical for some of the steelworks.

One of the first steelworks to be mod-
ernized was the Sverma Steel Works in
Podbrezova in central Slovakia. The small
manufacturer of semis for seamless tubes
was to install a 60-mt electric arc furnace
and a ladle furnace, with the accompanying
technology.

Poldi Kladno, 30 km west of Prague,
would streamline its production in 1991 by
closing down its outmoded open-hearth
operations and concentrating on electric
steelmaking.

Lead and Zinc.—The largest lead-zinc
mine is in Banska Stiavnica in central
Slovakia. The ore reserve, consisting of
pyrite, galena, sphalerite, chalcopyrite,
quartz, and carbonates, totaled more than
10 Mmt. Because of the relatively low grade
of ore—1.3% Pb, 1.8% Zn, 0.2% Cu, 20
g/mt Ag, and 2 g/mt Au—the mine may not
be economically viable once Government
subsidies are removed in 1993. In 1990,
most mining was done on the middle and
lower portions of three veins: Theresa,
Bieber, and Spitaller. The hydrothermal
subvolcanic veins are up to 3 km in length
and 2 to 6 m wide. In 1990, 4,300 mt of lead
concentrate containing 52% Pb and 6,300
mt of zinc concentrate containing 50% Zn
were produced from 220,000 mt of ore.

The ore body in Horni Benesov in
northern Moravia consists of a number of
stratabound lenses extending over a length
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of 1,500 m with a dip of about 45 degrees.
The ore minerals are pyrite, galena, and
sphalerite. The reserves at this location
reportedly totaled 7 Mmt of ore grading
0.47% Pb, 1.17% Zn, plus undetermined
amounts of cadmium, gold, and silver. In
1990, this underground mine reportedly
produced about 230,000 mt of ore yielding
about 1,800 mt of lead and 4,250 mt of zinc
concentrate. Most of the rest of the country’s
zinc ore was mined at the polymetallic ore
deposit in Zlate Hory in northern Moravia.

Reportedly, a new polymetallic ore de-
posit, with an estimated reserve of 8 Mmt
of ore was explored in Zlata Bana in east-
ern Slovakia.

Because the need for a nonferrous
smelting plant in Bruntal was under review,
all of Czechoslovakia’s lead and zinc con-
centrates continued to be exported to Ger-
many and a small amount of zinc
concentrate to Yugoslavia. The country’s
only lead smelter in Pribram in southern
Bohemia treated only secondary raw ma-
terials, principally battery scrap.

Lithium.—According to asurvey in 1961
and subsequent analyses, there was about 1
Mmt of reserves of lithium in the tin-
tungsten deposit of Cinovec, northwest
Bohemia. The cinvaldit ore contains 1.68%
lithium, 1.1% rubidium, and 0.4% cesium.

Molybdenum.—For the past 5 years the
ferroalloy plant in Istebne in northern
Moravia annually produced ferromolyb-
denum containing about 1,200 mt of mo-
lybdenum.

Nickel.—The nickel refinery in Seredin
western Slovakia stopped using New
Caledonian ore in 1987 and Cuban ore in
1989 and in 1990 was totally dependent on
Albanian ore. Laterite ore containing only
0.9% to 1% nickel and an undetermined
amount of cobalt was railed over 1,200 km
from Albania. The production of refined
nickel declined from 4,600 mt in the early
1980’s to 2,970 mt in 1990. In addition to
nickel metal, the Sered Nickel Refinery also
produced about 60 mt of cobalt metal, nickel
powder, and nickel salts.

Tin-Tungsten.—At the end of 1990, a
decision was made to close down one of
two tin-tungsten mines in Czechoslovakia.
The Stannum Mine in Krasno, northwest
Bohemia, started operation in 1967, and by
the 1970’s, the annual production reached
about 300,000 mt of ore. During past years,
the production of ore at this facility declined
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to about 50,000 mt in 1990, yielding about
80 mt of tin and 2 mt of tungsten concen-
trates. The future for the Stannum Mine
would involve finding outside investors
interested in 14 Mmt of low-content tin-
tungsten reserves, in reprocessing 10 Mmt
of tailings believed to contain a sizable ton-
nage of tin and tungsten, or in developing a
nearby feldspar deposit.

In 1990, officials from the China and the
Czecho-Slovak Republic met in Prague to
discuss future tungsten trade.

Uranium.—On June 30, 1990, the old
management of the Czecho-Slovakian
Uranium Industry (CSUP) was replaced,
and the headquarters of CSUP was moved
from Pribram to Hamr, north Bohemia. By
the end of the year, the work force was re-
duced by 18% to 11,945 people. Until the
end of 1990, the country’s entire uranium
production was sold to the U.S.S.R. in ex-
change for fuel elements for domestic
nuclear generators. Sixty percent of the
estimated 1990 production of uranium
originated in the Hamr region in northern
Bohemia. Ore from the eight operating
mines was processed at three mills with a
total capacity of 2,300 mt/a.

According to economists from the
Czechoslovak Ministry of Economy, pro-
duction and internal consumption of ura-
nium should balance out between 1994-95
given the planned pace of mine closings
and nuclear power station construction.
Because of overproduction during this pe-
riod, there should be enough uranium
available up to the year 2000. After that,
production and trade will be determined by
market.

By 1991, the country’s uranium treatment
plant at Mydlovary in southern Bohemia
was to process only 106,000 mt of uranium
ore, about 600,000 mt less than that in the
early 1980’s.

Other Metals.—The 55.6-Mmt tin-
tungsten ore deposit at Cinovec in north-
western Bohemia reportedly also contains
2,000 mt of niobium, 400 mt of tantalum,
300 mt of scandium, and 40 mt of indium.
However, because of the low level of pro-
duction and low content of main minerals
(0.2% Sn and 0.045% W) the commercial
production of rare-earth metals was not cost
effective.

Industrial Minerals

Barite.—The 71% increase of barite
production in 1990 was mainly due to the

increased output of the 1-year-old
Krizanovice Mine in central Bohemia. The
3.7 Mmt of reserves at this location re-
portedly contain 18.6% BaSO,, 4.4% Zn,
0.52% Pb, 0.1% Cu, and 8.5 g/mt of silver.
The largest producer of barite was the
Rudnany Mine in central Slovakia, where
reserves reportedly amounted to 34.5 Mmt
of 44% BaSO,, 24% Fe, and some copper.
The deposit has two principal veins: Zlatnik
in the northern part and Hruba in the center.
Because barite appears in the middle of a
siderite vein, in a form of modules and
lenses, its output was contingent on iron
ore production. In 1990, the “Barytarna”
enterprise of Rudnany produced 17 barite
products. Twenty-five percent of produc-
tion was exported.

Bentonite.—Out of seven known ben-
tonite deposits in Czechoslovakia, only
three were exploited: Velky Rybnik and
Rokle in Bohemia and the Jelsovsky Potok
region in central Slovakia. The largest re-
serve, 32 Mmt, was in Blov-Krasny
Dvorcek, Bohemia. The reserves at
Jelsovsky Potok amounted to only about
6.6 Mmt, the smallest known deposit in
Czechoslovakia. The montmorillonite de-
posit has up to 20% Mg. Production at
Jelsovsky Potok included grades for ap-
plication in wine clarification, animal feed,
the foundry.industry, the manufacture of
bleaching clays, and for the glass industry.

Fluorspar —There are five fluorspar de-
posits in Czechoslovakia, all in Bohemia. Of
these, three are associated with barite, in-
cluding the two largest ones: Moldava-
Mackov in the north and Kovarska in western
Bohemia. The known reserves amounted to
more than 10 Mmt of 45% CaF,.

Graphite.—Following the trend of the past
few years, in 1990 the output of graphite
declined by 17%. The mining of graphite was
concentrated in two areas. Fine, flaky graphite
with at least 15% carbon was produced in
southern Bohemia, while foundry graphite
with a carbon content of 35% was produced
largely in northern Moravia. More than one-
half of Czechoslovakia’s 1990 production of
fluorspar originated at Lazec in southern
Bohemia. Reserves at this location, includ-
ing those at nearby Cesky Krumlov, measured
4.5 Mmt with an average carbon content of
20%.

Kaolin.—More than 400 Mmt of the
country’s reserves of kaolin are mostly in
| western Bohemia around Karlove Vary,
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Podborany, Cheb, and Plzen. Smaller de-
posits are in Znojmo in northern Moravia,
and in Slovakia. The oldest mine was at
Karlove Vary, where reserves of kaolin re-
portedly amount to 100 Mmt with out-
standing physical properties for porcelain
manufacture.

Magnesite.—Magnesite has been one of
Czechoslovakia’s most important mineral
exports. All the reserves of about 470 Mmt
were in eastern Slovakia between Lucenec
and Kosice. Slovak Magnesite Enterprise
(SMZ), the major producer of magnesite,
operated five plants: Jelsava, Kosice,
Lubenik, Podrecany, and Burda-Poproc. To
increase its product range, SMZ’s plans for
1991 included the introduction of a new
15,000-mt/a flotation process to manufac-
ture high-quality magnesite and a 26,000-
mt/a new production facility for calcined
magnesite containing 99.5% MgO. The
construction of this facility by Zvolen
Stavoindustria in Hnuste-Hacava began in
1985 and was scheduled for completion in
1991 at a cost of $50 million.

Salt.—The country’s only salt mining
enterprise was at Presov in eastern Slovakia.
Reportedly, production during the 1980’s
remained constant at about 340,000 mt/a of
kitchen and industrial salt. The reserves at
the newest mine, Solna Bana, amounted to
more than 20 Mmt of 15% NaCl content.
The deposit was 150 m thick and covered
an area of 15 km?. Part of the salt was re-
covered from an open pit mine, and the rest
as a 25% brine solution from underground
deposits at depths of 200 m.

The largest deposit of salt is in Zbudza in
eastern Slovakia, where reserves reportedly
totaled 723 Mmt. In 1990, the deposit was
being prepared for exploitation.

Talc.—Talc deposits in Czechoslovakia
are associated with magnesite deposits and
metamorphosed basic rocks in the Spisko-
Gemerske Mountains in eastern Slovakia.
A lesser quality talc was found in the area
of Muranska Dlha Luka, also in eastern
Slovakia. Talc was mined at two under-
ground mines at Hnusta-Mutnik, with re-
ported reserves of 21 Mmt, and Kokava,
with more than 7 Mmt. The Hnusta plant,
“Talcum,” produced eight grades of prod-
ucts totaling about 26,000 mt.

Mineral Fuels

Coal.—The future of the Czechoslo-
vakia’s coal industry depended on whether

nuclear power could be developed safely
and efficiently and on whether indigenous
coal could be economically produced and
burned cleanly and efficiently. While the
reduction of coal mining and power gen-
eration was generally accepted, the issue of
further construction and use of nuclear
power stations met with opposition. The
area that would be most affected by the
reduction of coal mining and power gen-
eration was northern Bohemia and Moravia,
the regions with the most serious environ-
mental problems. The oldest blocks of
thermal power stations in this area were
gradually shut down, while at the same time
desulfurization units were installed on the
remaining blocks. Two mines in the
Ostrava-Kladno bituminous coal basin were
closed in 1990: Zapotocky and Ostrava. An
additional four mines were to be closed in
1991, reducing Government subsidies by
380 million korunas ($12.7 million). From
1989 to 1990, coal production declined by
10%, owing to coal mine closures and the
postponement of new mine development.
The cost of mine closures was estimated to
reach $54 million for 1991 and $30 million
for 1992.

Czechoslovakia reported having 4,500
Mmt of reserves of bituminous and an-
thracite coal, of which 2,040 Mmt was
exploitable. Out of 5,500 Mmt of lignite
and brown coal reserves, 4,020 Mmt was
recoverable. The highest quality coal
(25,120 kJ/kg with low ash content and
sulfur) was produced in Ostrava-Karvina.

Coke.—The 1990 production of heating
coke was 1,660,000 mt, an 18% decline
from that of 1989. More than one-half was
produced by three coking plants in northern
Moravia: J. Sverma, CSA, and Svoboda.
The planned increase in heating coke pro-
duction to 2.3 Mmt was to be achieved by
the completion of a new coking plant in
Stonava and modernization of Svoboda.
The other two plants, J. Sverma and CSA,
were planned to gradually cease production.
Because of environmental concerns, con-
struction of a new coking plant in Stonava
was halted and modernization of the
Svoboda plant has been delayed.

Natural Gas.—The 1990 production of
natural gas dropped by 33% to 457 Mm3.
Domestic production covered only about
2% of the country’s consumption needs with
the rest being imported mainly from the
U.S.S.R.

At the newly formed Pentagonal Com-
mission for the Energy Industry, consisting
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of Austria, Czechoslovakia, Hungary, Italy,
and Yugoslavia, Czechoslovakia proposed
creating a joint venture to import Algerian
natural gas to Europe and to build a pipeline
for delivery of Norwegian natural gas. Since
23% (61 Gm?/a) of all transmitted gas in
Europe passed through Czechoslovakia, this
proposal attempted to ensure an equitable
division of revenues and expenses con-
nected with the transit and import of natu-
ral gas. Shares proportional to the length of
the pipeline would be held by the Czech
and Slovak Republics and the Federal
Government. By the year 2005, Czecho-
slovakia reportedly would require 25 Gm?
of natural gas annually. Of this amount, 18.5
Gm? was to come from the U.S.S.R.,a23%
increase over that of 1990, and 0.5 Gm3
would come from domestic production. The
remaining 6 Gm? was expected to be im-
ported fromAlgeria and Norway, and pos-
sibly Iran.

Petroleum.—By the beginning of 1990,
Czechoslovakia’s economy began to feel
the effects of falling Soviet exports of crude
petroleum. In 1990, Czechoslovakia’s im-
ports of Soviet petroleum declined by 20%
from 16.6 Mmtin 1989 to 13.2 Mmt in 1990.
To alleviate this shortage, an agreement was
signed with the Russian Republic for de-
livery of 500 kmt and with Iran for 400 kmt
of crude petroleum by yearend 1990.
However, these deliveries arrived too late
for many refineries. The refinery at Vojany
near Trebisov in eastern Slovakia closed
down in February, and the Slovnaft refinery
in Bratislava reportedly worked at about
one-half capacity. For future long-term
deliveries, Iran was willing to supply 5 to
10 Mmt of crude oil in exchange for in-
dustrial goods. Most of the Iranian crude
oil will come through the Adria pipeline,
whose capacity of 2 Mmt/a could be in-
creased to 5 Mmt/a by adding supplemen-
tary pumping stations. Additional crude oil
or refinery products could come via pipeline
from the Austrian refinery at Schwechat and
Slovnaft in Bratislava or through a branch
of Transalpine pipeline from Ingolstand in
Germany to the Litvinov refinery in
northwest Bohemia. In 1990, Slovnaft
signed an agreement with CHISSO of Japan
to build a 250,000-mt/a lead-free gasoline
production unit in Bratislava by March,
1992. In anticipation of privatization, in-
stead of waiting for the Government to make
an agreement, some of the Czechoslovakian
refineries began negotiations on their own.
Slovnaft negotiated with Megyoneftegaz,
while the Litvinov refinery held discussions
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with Nizhnevartovskneftgaz of the Russian
Republic.

In 1990, six wells were drilled at the
newly discovered crude oil and natural gas
deposit in southern Moravia. Exploration
at Zlin (formerly Gottwaldov) and Ostrava,
central and northern Moravia, continued in
1990.

Nuclear Power—The output of nuclear
power stations in 1990 was 24,621 MkW.h,
slightly higher than that in 1989.

In response to pressure from environ-
mentalists, the work on the Temelin nuclear
powerplant has been suspended and the start
of construction of the Kecerovce nuclear
power station in eastern Slovakia had to be
postponed. Problems at Jaslovske
Bohunice, the oldest nuclear power station
in Czechoslovakia, continued in 1990. In
February, vibration damaged the oil distri-
bution pipe, causing an oil leak and sub-
sequent fire. In spite of these problems, a
team of experts from Germany’s Siemens
A.G. and a commission of Austrian experts
reached the conclusion that the Jaslovske
Bohunice need not be closed down.

Reserves

The economic changes in Czechoslova-
kia during 1990 made the reassessment of
reserves essential. In the past, the determi-
nation of quantities of mineral reserves was
often influenced by political considerations.
Table 3 presents selected mineral resources
in Czechoslovakia.

INFRASTRUCTURE

The total length of the railroad system in
Czechoslovakia was 13,111 km, of which
12,855 km was standard gauge, 2,896 km
was double track, and 3,909 km was elec-
trified. Out of 73,751 km of roads, 548 km
was highways. The length of inland wa-
terways was 475 km. The main river in
Slovakia is Dunaj (Danube), with ports in
Komarno and Bratislava. The principal river
in Bohemia is Labe (Elbe), with Decin as
its main port.

The length of pipelines in 1990 were
1,448 km for crude oil, 1,500 km for re-
fined products, and 8,100 km for natural
gas.

TABLE 3

CZECHOSLOVAKIA: RESOURCES
OF MAJOR MINERAL
COMMODITIES FOR 1990

(Thousand metric tons (gross weight) unless
otherwise specified)

Average
Commodity grade Reserves
content
Antimony 2.3% to 3% Sb 2,167
Barite 18.6% to 44% BaSO, 46,700
Bentonite 20% 125,687
Bituminous
and anthracite NA 4,500,000
Copper 0.6% t0 0.9% Cu 44,846
Feldspar NA 23,000
Fluorspar 45% CaF, 10,200
Germanium NA 4
Gold
metric tons 2 grams per ton Au 210
(content)
Graphite 20% C 5,000
Iron 24% to 36% Fe 91,869
Kaolin NA 400,000
Lead 0.47% to 0.9% Pb 17,365
Lignite and
brown coal NA 5,500,000
Lithium NA 250
Magnesite 43% MgO (5% to
9% Fe) 470,000
Manganese 15% Mn 441,041
Polymetallic ore NA 59,641
metric tons
Quartz and
quartzite 97.2% SiO, 20,747
Salt 15% NaCl 743,583
Silver 12 to 15 grams per ton 1,000
(content)
Talc NA 28,362
Tin 0.2% Sn 73,000
Tungsten 0.04% W 73,000
Uranium NA (metal content) 25
Zinc 1.17% to 1.3% Zn 17,365
*Estimated. NA Not

'Undetermined metal content.

Sources: GEOFOND, Kostelni 26, 17021 Prague; GEOFOND,
Bukurestska 4, 81104 Bratislava; Ceskoslovenske Rudne Bane
(Czechoslovakian Ore Mines) 1990, Bratislava, Mytna 23,
Czechoslovakia.

OUTLOOK

During 1990, in spite of political dis-
agreements between the Czech and Slovak

Republics, certain economic restructuring
has been accomplished. In the future, a
decision about privatizing large enterprises
is to be made, and the legal status of the
mineral industry would have to be estab-
lished. One of the main tasks is the reduc-
tion of pollution. This will be achieved by
reducing heavy industrial output and in-
stalling modern technological processes in
the remaining factories. Old open-hearth
furnaces will likely be replaced by more
efficient and less polluting oxygen and
electric arc furnaces. Despite temporary
setbacks, the reduction of coal mining is to
be compensated by increased capacity of
nuclear power stations, which by the turn
of century should reach 10,280 MW, gen-
erating more than one-half of the country’s
electric energy. This would allow old coal
burning power stations to close, and, with
installation of desulfurizing equipment and
filters on remaining stations, air pollution
would be reduced.

The new legal status of the mineral in-
dustry was to be determined by the end of
1991. Coupled with planned elimination of
subsidies by 1993, it should clarify the
prospects of many mining and processing
enterprises.

OTHER SOURCES OF INFORMATION

Federalni statisticky urad

Sokolovska 142

18613 Prague 8

Czechoslovakia
Ministerstvo zahranicneho obchodu

Politickych veznu 20

11001 Prague 1

Czechoslovakia
GEOFOND

Kostelni 26

17021 Prague 7

Czechoslovakia
GEOFOND

Bukurestska 4

81104 Bratislava

Czechoslovakia
Ustredni ustav geologicky

Malstranske nam. 19

11821 Prague 1

Czechoslovakia
Slovensky geologicky ustav

Bukurestska 4

81104 Bratislava

Czechoslovakia
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THE MINERAL INDUSTRY OF
DENMARK AND (GREENLAND

DENMARK

About 75% of Denmark’s mineral in-
dustry value came from raw petroleum
products from the Danish sector of the North
Sea. The only significant metals industry
in Denmark was steel produced from scrap
at the Danish Steel Works Ltd. With regards
to industrial minerals, cement, clays, dia-
tomaceous materials, and crushed and di-
mension stone were produced.

Government Policies and Programs

Mining and petroleum production were
regulated by the Danish Ministry of Public
Works under the Danish Subsoil Act of
1950, which was revised in 1973. Origi-
nally, the Dansk Undergrounds Consortium
(DUC) had a 50-year concession on the
exploration and exploitation of hydrocar-
bons on Denmark’s continental shelf, ex-
cluding the shelf around Greenland and the
Faroe Islands. This concession was re-
written in 1980, allowing other companies
to participate in activities in the Danish
North Sea.

Production

Besides petroleum and natural gas from
the North Sea, mineral production was
generally limited to clays, chalk and lime-
stone, diatomite, granite, and sand and
gravel. The production of petroleum and
natural gas increased to a record highs.
Production in the only iron and steel mill
fell for the third year. The output of steel
was 610,000 metric tons in 1990.

Trade

About 17% of Denmark’s exports went
to the Federal Republic of Germany. Im-
ports of coal from the United States in-
creased in 1990. Coal was also imported
from Australia and Colombia. In exchange
for equipment for the U.S.S.R.’s cement

By George A. Rabchevsky

industry, Denmark imported natural gas
from the Soviets.

Structure of the Mineral Industry

The major production and processing
companies in Denmark are listed in table 3.

Commodity Review

Metals.—The Danish Steel Works Ltd.,
the only Danish steel producer, produced
610,000 tons of crude steel in 1990. The
plant is in Frederiksvaerk, 60 kilometers
northwest of Copenhagen. A new and im-
proved electric arc furnace was constructed
and installed in 1989.

Industrial Minerals.—Significant vol-
umes of construction aggregates were
produced primarily for domestic con-
sumption. About 85% of sand, gravel, and
pebbles came from about 800 gravel pits
and the rest from the offshore dredging
operations. About 20 chalk and limestone
quarries were in operation, producing
white chalk and limestone for the cement
industry. There were about 90 pits from
which clay was excavated, and used pri-
marily by the cement, brickmaking, and
tile industries. Kaolin and fire clay were
mined for ceramic use. About 29,000
metric tons of kaolin was imported in
1989. Other industrial minerals produced
in Denmark included, cryolite, diatoma-
ceous materials, granite, lime, salt, soda
ash, and sulfur as a byproduct.

Cement.—On January 1, 1990, the
structure of the Alborg Portland Group was
changed. The new company’s name is
Alborg Portland Holding A/S. Alborg
Portland A/S, its subsidiary, was the only
cement producer in Denmark, with a ca-
pacity of about 2.5 million tons per year.
Blue Circle Industries PLC, a United
Kingdom company, held a 50% interest in
Alborg Portland A/S. Alborg Portland will
supply Blue Circle all of its need for white
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cement and a major part of its need for
sulfur-resistant cement, as well as portland
cement. The Alborg cement plant produced
semidry, grey, and white portland cement
atRordalin Alborg, with a capacity of about
1.5 million tons per year. The cement
company was Denmark’s largest industrial
consumer of coal, and accounted for about
5% of Denmark’s total coal consumption.
Alborg was the largest world producer and
exporter of white cement. About 35% of
total cement production was exported to
Europe.

Diatomaceous Materials.—Diatomite
production in Denmark has virtually ceased,
but the country was the only commercial
source of moler, a natural mixture of di-
atomite and clay composed of about 85%
SiO, and 10% Al,O,. The deposits are on
the islands of Mors and Fur, both in northern
Jutland. The moler beds are of Eocene age.
Skamol-Skarrehage Molervaek A/S has the
capacity of about 85,000 tons per year of
moler products from the Mors Island and
40,000 cubic meters of moler insulating
bricks from the Fur Island and the Thy
district. Dansk Moler Industri A/S has a
capacity of about 50,000 mt/a of moler from
the Fur Island.!

Fertilizer Materials.—Kemira Oy, a
Finnish company, operates in the chemical
industries of 19 countries. The Kemira
Group produced fertilizers, agricultural and
industrial chemicals, organic fine chemi-
cals, paints, titanium dioxide pigments, and
other chemicals. Kemira Oy purchased the
outstanding 35% of the shares in the Dan-
ish company Superfos Godning A/S, after
having earlier purchased 65%. The
company’s name was changed to Kemira
Danmark A/S. Denmark’s fertilizer pro-
ducer Kemira Danmark A/S, one of
Europe’s largest, also' owned the Royster
Co. (Kemira Holdings Inc., U.S.), a large
U.S. fertilizer enterprise with major facili-
ties in Florida. The group employed about
15,255 people, of which 7,700 worked in
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TABLE 1
DENMARK: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 1989p 1990°
Cement, hydraulic thousand tons 2,029 1,887 1,681 2,000 21,656
Clays:
Kaolin 10,404 9,304 39,324 r¢15,900 217,423
Other® 6,000 6,000 2230 €250 —
Cryolite? 18,000 17,200 ¢18,000 °18,000 —
Diatomaceous materials:
Diatomite® 6,000 6,000 6,000 6,000 1,000
Moler® 272,958 66,000 66,000 70,000 70,000
Gas, natural® million cubic meters 2,767 4,100 5,066 5,324 5,380
Iron and steel:?
Steel, crude thousand tons 632 606 650 625 %610
Semimanufactures do. 539 538 580 619 2539
Lead metal, including alloys, secondary* 560 — - — —
Lime, hydrated and quicklime thousand tons 134 119 114 131 2134
Peat do. 48 50 50 50 2110
Petroleum:?
Crude thousand 42-gallon barrels 27,708 135,167 36,222 42,304 245,387
Refinery products: - - -
Liquefied petroleum gas do. 1,879 1,879 1,751 1,624 1,650
Gasoline do. 11,305 111,033 11,203 11,951 12,500
Naphtha do. 1,530 1,581 2,057 2,422 2,500
Jet fuel do. 1,488 1,168 1,696 1,992 2,200
Kerosene do. 1,604 1,457 1,999 2,371 2,500
Distillate fuel oil do. 24,923 23,566 24,215 25,401 25,500
Bitumen and other products do. 1,332 1,683 1,359 1.162 1,200
Residual fuel oil do. 14,352 15,051 15,684 16,210 16,500
Total do. 58,413 57,418 59,964 63,133 64,550
Salt? thousand tons 564 590 549 604 2522
Sand, industrial thousand cubic meters 1,629 1,600 2,024 2,050 22,685
Sand and gravel® do. 28,500 130,309 28,356 28,976 29,000
Sodium carbonate thousand tons 117 120 134 140 292
Stone:
Crushed:
Flint? thousand cubic meters 59 60 7,456 7,500 26,158
Limestone:?
Agricultural thousand tons 1,672 2,000 1,795 1,800 21,482
Industrial do. 153 150 172 180 2205
Chalk do. 249 250 1,664 ¢1,700 21,814
Other thousand cubic meters 1,365 1,400 2,134 2,200 22,543
Dimension (mostly granite)® do. 213 €200 65 65 2226
Sulfur, byproduct? 12,810 13,000 13,571 14,000 212,118

°Estimated. PPreliminary. Revised.

ITable includes data available through May 1991.
2Reported figure.

3Data represents production.

“Includes antimonial lead.
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TABLE 2

GREENLAND: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 1989 19907
Cryolite, crude ore? 70,343 38,185 — — —
Lead: Concentrate, Pb content 16,200 20,500 23,120 24,120 16,000
Silver: In lead concentrate, Ag content  kilograms 11,975 13,001 13,001 14,712 9,176
Zinc: Concentrate, Zn content 62,100 69,200 77,520 71,500 47,850
PPreliminary.
'Table includes data available through May 1991.
2Shipments.
TABLE 3
DENMARK: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990
(Thousand metric tons unless otherwise specified)
Commodity Major operating companies Locatior_l 9f main Annu.al
facilities capacity
Cement Aalborg Portland A/S Plant at Rordal 2,500
Chalk, A/S Faxe Kalkbrud Quarries at Stevns and Sigerslev 250
crude
Diatomite Skamol-Skarrehage Quarries on Mors and Fur (Fyr) Islands 85
(moler) Molervaerk A/S
Do. Dansk Moler Industri A/S Quarries on Fur Island 50
Kaolin Aalborg Portland A/S Mine and plant on Bornholm Island 25
Lime A/S Faxe Kalkbrud Plant at Stubberup, near Fakse, on 190
Zealand Island
Natural Maersk Olie og Gas A/S Roar and Tyra gasfields, Danish 2,550
gas North Sea
million
cubic
meters
Petroleum: Dansk Undergrounds Con- Dan, Gorm, Rolf, Skjold, and Tyra 127,000
Crude sortium Qilfields, Danish North Sea
barrels
per day
Refined A/S Dansk Shell Fredericia 55,000
barrels Kuwait Petroleum
per day
Do. Refining A/S Gulfhavn 56,500
Do. Statoil A/S Kalundborg 65,000
Salt Dansk Salt I/S Mine (brine) at Hvornum, processing 600
plant at Mariager
Steel Danish Steel Works Ltd. Plant at Frederiksvaerk 650

Finland. The Agricultural Div. (Kemira
Agro), produces fertilizers, and employs
around of 5,970 people. About 60% of its
production occurred abroad, and about 75%
of the group’s sales was derived from op-
erations outside Finland.

Kemira Danmark A/S closed its
Fredericia nitrogen-phosphorus-potassium
(NPK) production unit in the third quarter
of 1990. The company planned to in-
crease the production capacity at its
Noerresundby PK facility to counter the

loss from the closure of the Fredericia
plant. The Fredericia plant’s production
capacity was 900,000 mt/a of NPK’s, of
which 400,000 tons was for the produc-
tion of phosphorus-potassium. Kemira
Danmark imported all the raw materials to
produce NPK fertilizers.

A statutory order was signed in 1990 by
the Danish Environmental Department that
limits the cadmium content in fertilizers to
amaximum of 200 milligrams of cadmium
per kilogram of potassiurn.?
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Lime.—Faxe Kalk A/S produced lime,
limestone and chalk in Denmark. Table 4 is
the company’s 1990 annual report sum-

mary.

Salt.—The main producer of salt in
Denmark was Dansk Salt I/S, with the ca-
pacity of about 600,000 mt/a, employing
about 150 people. Dried vacuum salt was
produced near Mariager; brine was ex-
tracted at Hvornum and pumped 26 kilo-
meters to the processing plant. About
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TABLE 4

PRODUCTION OF COMMODITIES
BY FAXE KALK A/S

(Metric tons)

C dit Production
ommodity 1989 1990
Burnt and hydrated lime 131,146 133,503

Agricultural limestone 563,916 453,877

Other limestones

and chalk products 464,074 570,850

300,000 tons was delivered to chemical
companies, 130,000 tons to the transporta-
tion section, 100,000 tons to other indus-
tries, and 70,000 tons for food consumption.
About one-half of its production was ex-
ported primarily to the neighboring Scan-
dinavian countries.? Solution mining came
from a salt dome at Hvornum in the
northeast area of Jylland.

Minerals Fuels.—Denmark’s produc-
tion of North Sea petroleum and natural gas
continued to increase significantly and
provided about 75% of the country’s energy
requirements in 1990. The petroleum and
natural gas reserves were estimated to last
for the next 20 to 30 years. A large section
of oil and gas pipeline was completed from
the North Sea to the mainland. The DUC
continued to control all significant gasfield
and oilfield development and production in
the Danish North Sea. The major objective
of the Government’s energy policy con-
tinued to be the reduction of petroleum
imports. There were no nuclear power plants
in Denmark.

Coal.—Mining of peat and lignite has
ceased. Denmark continued to import all of
its coal requirements primarily from Aus-
tralia, Colombia, Poland, and the U.S.S.R.
In 1990, Denmark imported about 10 mil-
lion tons of coal, of which the United States
supplied close to 30%. Almost all electricity
in Denmark was generated by using coal in
powerplants. The United States became
Denmark’s leading supplier of petroleum
coke which was used primarily as fuel by
the Danish cement industry.

Natural Gas.—The only natural gas and
petroleum operator in Denmark was Maersk
Olie og Gas A/S, part of DUC. Production
of natural gas began in 1984 from the Tyra
Gasfield in the Danish North Sea. The Roar
Gasfield was in production in 1990. With
the production of 220 million cubic meters
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in 1984 and in 1990 reaching more than
2,550 million cubic meters, Denmark be-
came a significant producer of natural gas,
as well as petroleum. Long-term contracts
were made with Sweden and the Federal
Republic of Germany for delivery of Danish
natural gas through the year 2003.

Petroleum.—About 90% of the
country’s petroleum needs was supplied
from indigenous sources. Denmark was a
significant exporter of natural gas and pe-
troleum, primarily to Sweden and the
Federal Republic of Germany. Production
of crude petroleum from the Danish sector
of the North Sea increased significantly as
it has done each year since 1980. Crude oil
was pumped from the Gorm Field, the Dan
Field, the Skjold Field, and the smallest and
newest Rolf Field. Reserves in the Gorm
Field were nearing exhaustion, and pro-
duction from the Dan Field was scheduled
toincrease. New lightweight platforms were
installed in the Dagmar and Kraka Oilfields,
and scheduled to begin production in 1991.
Estimated proven reserves were limited but
appeared to be sufficient to last until the
end of the century.

GREENLAND

About 85% of Greenland’s area was
covered by inland ice and was not regarded
as a potential exploration area. On July 25,
1990, the Greenex A/S’s Black Angel lead-
silver-zinc mine at Maarmorilik in west
Greenland closed after 17 years of pro-
duction. About 250 people worked for
Greenex. The Kryolitselskabet Oresund
A/S (KO) company, a cryolite producer,
ceased operation in 1990. The closure of
the pit at Ivigtut (Ivittuut) marked the end
of 131 years of continuous mining activity
for cryolite. The production of refined
natural cryolite was also stopped, on Sep-
tember 1, 1990, at KO’s plant in
Copenhagen. Production was based on
stockpiled ore. Production of refined
cryolite amounted to 11,330 tons in 1989.4
The Atlanta-Richfield Corporation-
Azienda Generale Italiana Petroli Group
withdrew from oil exploration in Jameson
Land in east Greenland. Thus, Greenland
had no working mines or oil exploration
activities.

The only significant mineral exploration
project in Greenland in 1990 was the Cana-
dian Teck Corp. and Platinova Resources
Ltd. Group’s discovery of a large gold and
platinum deposit in the Skaergaard area, just

north of the Kangerdlugssuaq fiord in
southeast Greenland. The first trace of gold
was found in 1986. Additional exploration
in 1987 and 1988 revealed that increased gold
content was found in the ore deposit that
extended over an area of 40 square kilome-
ters. The Greenlandic east coast is one of the
most remote areas in the world with a harsh
polar climate. This makes mining operations
very difficult and very expensive. A decision
to start mining would depend on additional
exploration and a number of feasibility
studies yet to be performed. This is not the
first time gold mining in Greenland was
considered. In 1987, the municipality of
Nanortalik, in cooperation with Greenex, the
only company with a mining operation in
Greenland, investigated possible exploitation
of gold deposits in the Nanortalik area.
However, the project was shelved because
of the limited amount of ore found and its
low-grade gold content.

Three million tons of eudialyte in four
separate bodies was defined with a grade of
4% yttrium and from 2% to 3.5% of zir-
conium oxide (Zr0O,). The Geological
Survey of Greenland confirmed the exist-
ence of a large deposit of columbium and
also discovered lanthanum-bearing depos-
its. The Survey also discovered significant
tungsten mineralization near the capital
coastal city of Nuuk on the west coast of
Greenland. A uranium deposit in the
Kvanefjeld area in southern Greenland was
assayed and contained an average of 365
grams of uranium per ton.

Infrastructure

Coastal shipping, airports, highways
(66,482 kilometers), railroads (2,675 kilo-
meters), and inland waterways (417 kilo-
meters) are well developed in Denmark. The
main ports are Alborg, Arhus, Copenhagen,
Esbjerg, and Fredericia. There are also
numerous secondary and minor ports. There
are 110 kilometers of pipeline to transport
crude oil. Refined products are transported
through 578 kilometers of pipeline, and
natural gas through 700 kilometers of
pipeline. The Government has initiated a
new transportation system called the Great
Belt under the Eastern Channel that was
expected to improve the transportation
system of the country.

Outlook
Denmark is committed to the establish-

ment of an economic and monetary union
within the EC. However, the removal of
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barriers between EC countries scheduled
for 1993 presents difficulties for the Dan-
ish authorities to overcome. A shortage of
large companies and overdependence on
agriculturally based products are structural
factors that will limit success in the new
single market. Furthermore, the removal of
customs barriers will cause major problems
because of an existing tax structure that is
highly dependent on personal income and
sales taxes. The steel industry will remain
insignificant to the economy, and the in-
dustrial minerals are becoming scarcer be-
cause Denmark is composed of islands and
is a part of the peninsula.

'Harben, P. W., and R. L. Bates. Industrial Minerals, Geol-
ogy and World Deposits. Metal Bulletin Plc, Industrial Min-

erals Division (London). 1990, p.105.
2Phosphorus & Potassium (London). No. 167, May-June
1990, p. 9.
*Industrial Minerals. (London). Apr. 1990, p. 27.
“International Mining. (London). Aug. 1990, pp. 108-109.

OTHER SOURCES OF INFORMATION
Agencies

Danmarks Geologiske Undersogelse
(The Geological Suvey of Denmark)
Kobenhavn, NV

Gronlands Geologiske Undersogelse
(The Geological Survey of Greenland)
Kobenhavn, NV

Ministry of Economic Affairs
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Kobenhavn, NV
Ministry of Environment

Kobenhavn, NV
Ministry of Energy

Kobenhavn, NV

Publications

Varestatistik for Industri (Industrial
Statistics), Office of Danish Statistics,
Kobenhavn NV; published quarterly and
annually.

Statistisk Arborg (Statistical Yearbook),
Kobenhavn NV.

Kvartalstatistik over Undenrigshandelen
(Quarterly Bulletin of Trade), Kobenhavn
NV.
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THE MINERAL INDUSTRY OF FINLAND

istorically, the Finnish mineral

industry has been noted for its

domestic metalliferous mines.

These mines have been impor-
tant domestic sources of chrome, copper,
nickel, and zinc. However, the metallifer-
ous resources and deposits have been pro-
gressively exhausted by the extensive
mining activity during the past 400 years.
Most of the mines that are now operating
were started less than 25 years ago. With
the reduction of available raw materials,
Finland has become more dependent on
imported metallic ores. Furthermore, the
domestic industrial minerals industry has
gained in importance.

On January 1, 1990, Outokumpu Oy, the
worldwide mining and smelting company,
reorganized into four independent compa-
nies. Outokumpu Metals Oy will consist of
the mining, zinc, and chemicals subdivi-
sions. Outokumpu Copper Oy, formed in
1987, will continue to handle the copper
business. The third group, Outokumpu Steel
Oy, consists of the subdivisions of Chrome,
Polarit, and JA-RO. The Technology Div.
is the fourth company and represented ap-
proximately 10% of the former company’s
sales. A new ruling permits the state’s
ownership in the group to decrease from
the 57% ownership in issued capital stock
to 51%. However, as of December 31, 1990,
the state still owned 57.5% of the shares in
the group.

The Finnish mining industry was ad-
versely impacted by the weakening eco-
nomic condition worldwide. The country’s
major mineral companies, however, con-
tinued to invest heavily overseas in new
operations and existing companies. The
domestic economy, which had previously
been growing at 5%, came to an abrupt halt
and registered only a 0.3% growth in GDP
for 1990. Industrial production declined
1.9%, and unemployment grew to 5.5%.
Overall investments decreased 2% partially
owing to the high interest rates (13% to
14%) and to uncertainty about trade de-
velopments, especially with the U.S.S.R.,
an important trading partner. Exports and
technology agreements involving the metal
industry with the U.S.S.R. were especially
adversely impacted.

THE MINERAL INDUSTRY OF FINLAND—1990

By Donald E. Buck, Jr.
GOVERNMENT POLICIES TRADE
AND PROGRAMS Finland is a member of EFTA. The Gov-

The Government has a long history of
involvement with the mineral industry.
State-owned companies, Kemira Oy,
Outokumpu Oy and Rautaruukki Oy,
dominate the domestic industry. In addi-
tion, the State Geologic Research Institute
and the National Mineral Laboratory and
Test Factory of the State Technological
Research Center, together with the Finnish
Government, are active in research and
mineral exploitation in Finland and in
foreign countries. The Government takes
an active role in securing mineral require-
ments for its industry and is also active in
promoting and assisting in the export of
its highly developed mineral technology
and mining equipment. Research activity
in the mining industry is markedly higher
than that in industry in general.! The level
of R & D is in harmony with the “Guide-
lines for Technology Development in the
1990°s” (the Pessi Committee). This re-
port emphasizes the importance of the
basic domestic industry and the high
quality of the research it undertakes. Every
effort is made to secure domestic sources
of raw material, which enhances the
country’s advanced technical expertise in
mining. '

PRODUCTION

Output of domestic metallic ores was 5.5
Mmt, approximately the same as for that of
the previous year, with the most important
ores as follows: pyrite concentrate, chromite
concentrate, and iron ore pyrite residues.>
This production level was not expected to
continue, owing to the further reduction in
metallic mining operations. For example,
iron ore mining stopped in 1989. At yearend,
there were reportedly 43 mines in opera-
tion, of which 12 were metal mines, 26 pro-
duced industrial minerals, and 5 produced
rock aggregate. Three metalliferous mines,
which operated in 1989, were not operat-
ing in 1990, and a new mine, Sere, was
opened to extract gold at Orivesi.

ernment was also engaged in negotiations
with the EC to create the European Eco-
nomic Space (EES), which would allow
Finland and some other European countries,
who are not members of the EC, to trade
within the EC with minimum restrictions.
Finnish policymakers are acutely aware of
the necessity to remain competitive for the
1992 EC single market.

Recessions in other OECD countries
were factors for the lack of economic growth
in Finland. Another factor was the internal
difficulties within the U.S.S.R., which re-
sulted in a sharp decline in trade, especially
Finnish exports to the U.S.S.R. Domestic
consequences from this trade drop included
decreasing private consumption and in-
vestment (down 9%). Also, the termination
of the bilateral Fenno-Soviet clearing trade
system reduced the traditional importance
of Finland between Eastern and Western
economies. In 1990, Soviet trade repre-
sented only 13% of total Finnish trade, and
this was projected to decrease to 7% in 1991.
The metals and engineering industries ac-
counted for 43% of the Finnish exports.
However, this was expected to decrease
owing to a 50% drop in metal industry ex-
ports and deliveries to the U.S.S.R.

The percentage of Finnish exports of raw
materials has dropped from 16% in 1977 to
13% in 1990. The metal industries have
evolved and expanded downstream do-
mestic processing to higher value added
products. The higher cost of mining in
Finland has meant that the companies re-
sorted to high technologies and improved
efficiencies to compete. The Finns were
exporting that gained technology, especially
to the Soviets, who face the same Arctic
conditions for many of their mines.

For some imported raw materials, the
volume imported for the purposes of met-
allurgical processing was a significant share
of tae total requirement. The following
commodities were such examples: copper
concentrate, 72%; iron ore concentrate,
100%; zinc concentrate, 78%; and nickel
matte and concentrate, 45%.3 Most of these
mineral commodities increased, as did most

69




TABLE 1
FINLAND: PRODUCTION OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 19897 1990¢
METALS
Aluminum metal, secondary 22,200 25,700 29,900 27,989 23,400
Cadmium metal, refined 523 687 703 612 2569

Chromium: Chromite:

Gross weight:

Lump ore® thousand tons 450 338 450 353 347
Concentrate do. 203 192 235 140 137
Foundry sand® do. 15 13 15 5 5
Total do. T 668 T 543 700 498 a9
Cr,0, content: - -
Lump ore* do. 95 91 95 92 90
Concentrate do. 75 77 85 65 64
Foundry sand® do. 5 6 10 5 5
Total do. Ters <174 190 162 159
Cobalt:
Mine output, Co content 627 190 — —_ —_
Metal, refined, and salts 1,348 980 1,132 1,295 1,300
Copper:
Mine output, Cu content 25,987 20,398 20,200 14,459 12,600
Metal:
Smelter 84,460 77,400 79,000 79,470 90,200
Refined 64,235 59,500 53,900 55,689 265,103
Gold metal kilograms 1,172 1,800 2,035 2,510 2,813

Iron and steel:

Iron ore, marketable, all types:*

Gross weight thousand tons 973 896 556 — —
Fe content do. 635 588 345 — —
Metal:
Pig iron do. 1,978 2,063 2,174 2,284 22,283
Ferroalloys, ferrochromium do. 134 143 156 169 2157
Steel, crude do. 2,586 2,669 2,798 2,921 22,861
Semimanufactures, rolled do. 1,997 2,025 2,300 2,452 22,486
Lead:
Mine output, Pb content 1,980 2,400 1,900 2,567 1,700
Refined, secondary 1,200 * ® * —
Mercury 146 144 131 159 2141
Nickel:
Mine output, Ni content 11,886 10,557 11,699 10,480 211,524
Metal, electrolytic 17,791 15,392 15,721 13,355 216,882.
Platinum-group metals:
Palladium kilograms 96 89 106 100 100
Platinum do. 120 €120 54 60 60
Selenium metal do. 5,693 23,638 25,073 27,969 231,160
Silver metal do. 37,106 44,198 31,411 31,127 228,508
Zinc:
Mine output, Zn content 60,351 55,100 63,900 58,430 51,700
Metal 155,397 151,467 156,076 162,508 174,923
INDUSTRIAL MINERALS
Barite 6,969 11,000 10,993 1,614 —

See footnotes at end table.
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TABLE 1—Continued

FINLAND: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1986 1987 1988 19897 1990°
INDUSTRIAL MINERALS—Continued
Cement, hydraulic thousand tons 1,422 1,426 1,504 1,596 21,666
Feldspar 47,049 51,632 56,200 54,581 252,630
Mica, flake® — 5,000 5,000 5,000 5,000
Lime thousand tons 261 271 260 224 225
Nitrogen: N content of ammonia 66,800 70,000 42,630 41,600 23,600
Phosphate rock, apatite concentrate:
Gross weight thousand tons 527 553 584 580 2546
P,0, content do. 185 195 215 214 201
Pyrite, gross weight do. 547 621 615 730 700
Sodium sulfate* do. 35 35 35 33 33
Stone, crushed: -
Limestone and dolomite:
For cement manufacture do. 1,968 2,054 2,150 2,107 22,397
For agriculture do. 1,108 1,203 1,072 1,188 21,269
For lime manufacture do. 381 328 418 464 2439
Fine powders do. 330 397 455 579 2648
Metallurgical do. 13 12 123 25 1
Total do. 3,800 3,994 4,218 4,363 24,754
Quartz silica sand do. 232 233 272 274 276
Sulfur:
S content of pyrite thousand tons 276 313 300 938 940
Byproduct:
Of metallurgy do. 260 230 240 230 230
Of petroleum do. 42 40 47 41 42
Total do. 578 583 587 1,209 1,212
Sulfuric acid do. 1,359 1,160 1,095 1,392 1,325
Talc do. 284 324 379 398 2385
Wollastonite 16,795 16,000 26,000 31,400 229,844
MINERALS FUELS AND RELATED MATERIALS
Peat:
For fuel use® thousand tons '5,600 2,000 4,100 4,900 4,500
For agriculture and other uses® do. 370 210 400 490 530
Petroleum refinery products
thousand 42-gallon barrels 65,300 73,400 72,000 74,000 72,500
°Estimated. PPreliminary. "Revised.
'Table includes data available through June 1991.
2Reported figure.
3Includes approximately 30% of unused roasted pyrite (purple ore) from the Kokkola Works.
“Revised to zero.
of the other high-volume imports shown in domestically, Outokumpu increased its in-
table 3. The highest volume oI;imports from STRUCTURE OF THE vestment ab);oad. The grl())up includes about
MINERAL INDUSTRY

the United States was that of kaolin and coal,
followed by aluminum scrap and copper
ores.

The United States exports have 6.8%
($1.8 billion*) of the import market in
Finland, fifth behind the Federal Republic
of Germany, Sweden, the U.S.S.R., and the
United Kingdom.

THE MINERAL INDUSTRY OF FINLAND—1990

The major segment of Finland’s mineral
industry is Government controlled. Of the
state-owned companies, Outokumpu Oy is
the country’s largest mining and metal-
lurgical company. Because of the decreas-
ing availability of raw materials

200 companies, the majority being regis-
tered outside Finland. The company oper-
ates in more than 25 countries, and almost
90% of its sales was outside of Finland.
About one-third of the company’s sales is
copper-related, with the remaining con-
sisting of steel, other metals, and engineer-
ing services. Other metal producers are
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(Metric tons unless otherwise specified)

TABLE 2
FINLAND: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

Commodity

1988

1989

Destinations, 1989

United States Other (principal)
METALS
Aluminum:
Ore and concentrate 41 —
Oxides and hydroxides 105 —
Metal including alloys:
Scrap 389 659 — West Germany 394; Denmark 118; United Kingdom 84.
Unwrought 25,291 24,023 213 West Germany 7,511; Sweden 5,082; Denmark 1,004.
Semimanufactures 13,413 13,705 1 Sweden 4,360; West Germany 1,726; United Kingdom 1,561.
Cadmium: Metal including alloys, all forms 784 591 145 Netherlands 145; United Kingdom 120. '
Beryllium: Metal including alloys, all forms — 19 — Mainly to West Germany.
Chromium:
Ore and concentrate 200,693 109,976 — Sweden 103,733; Netherlands 4,006; France 1,100.
Oxides 86 — —
Metal including alloys, all forms 1 ® — All to Sweden.
Cobalt:
Ore and concentrate 2 —
Oxides and hydroxides 1,772 1,539 53 Norway 649; Netherlands 436; United Kingdom 88.
Metal including alloys, all forms 282 288 56 Sweden 114; Japan 40; Netherlands 20.
Copper:
Ore and concentrate 5,243 16,701 — Taiwan 9,324; Sweden 7,377.
Matte and speiss including cement copper 3 28 — West Germany 23; United Kingdom 5.
Metal including alloys:
Scrap 3,596 4,621 — ~ West Germany 1,593; Belgium-Luxembourg 1,226.
Unwrought 40,695 43,377 — Sweden 15,580; Belgium-Luxembourg 7,670; United
Kingdom 6,979.
Semimanufactures 60,775 64,535 4,649 West Germany 12,605; Italy 11,306; United Kingdom 9,198.
Gold:
Waste and sweepings value, thousands — $187 $4 Sweden $100; Netherlands $80.
Metal including alloys, unwrought and
partly wrought kilograms 2,135 1,700 63 United Kigndom 825; Switzerland 554; West Germany 252.
Iron and steel: Metal:
Scrap 1,660 1,265 — Sweden 405; Belgium-Luxembourg 306; West Germany 301.
Pig iron, cast iron, related materials 43 37 — Sweden 18; U.S.S.R. 7.
Ferroalloys:
Ferrochromium 90,148 77,338 — France 19,057; West Germany 16,355; Sweden 12,941.
Ferronickel 21 13 — West Germany 9; United Kingdom 4.
Ferrosilicochromium — 1 — All to Sweden.
Ferrosilicomanganese — 29 — All to Norway.
Silicon metal — 4 — Allto US.S.R.
Steel, primary forms 183,502 143,228 36,854 Sweden 53,684; United Kingdom 37,091.
Semimanufactures:
Flat-rolled products:
Of iron or nonalloy steel:
Not clad, plated, coated value, thousands $264,248  $284,609 $54,894 West Germany $65,844; Denmark $36,192.
Clad, plated, coated $49,679 $67,454 $8,987 United Kingdom $9,386; West Germany $7,636;
Denmark $6,782.
Of alloy steel 160,805 185,117 6,331 West Germany 23,666; Italy 16,253; U.S.S.R. 14,377.
Bars, rods, angles, shapes, sections 227,807 242,505 3,884 Sweden 94,065; West Germany 36,157; Norway 23,137.

See footnotes at end of table.
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TABLE 2—Continued

FINLAND: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Iron and steel: Metal —Continued
Semimanufactures —Continued
Rails and accessories 490 495 — Sweden 378; Norway 71; U.S.S.R. 45.
Wire 8,866 9,293 ® Sweden 5,622; Denmark 1,924; Poland 894.
Tubes, pipes, fittings value, thousands $152,059  $161,753 $1,308 Sweden $53,565; West Germany $19,968;
Lead:
Ore and concentrate 4,277 5,677 — West Germany 3,865; France 1,812.
Oxides ® 33 — United Kingdom 20; Norway 13.
Metal including alloys:
Scrap 9,751 11,546 — East Germany 6,406; Belgium-Luxembourg 2,043;
Sweden 1,136.
Unwrought 184 316 — Belgium-Luxembourg 191; United Kingdom 65.
Semimanufactures 42 16 — Sweden 14; US.S.R. 1.
Magnesium: Metal including alloys, scrap 132 120 20 West Germany 40; United Kingdom 39.
Mercury 94 188 — Netherlands 134; East Germany 29; India 17.
Nickel:
Ore and concentrate 6,039 31,448 — U.S.S.R. 15,657; Norway 6,181; Canada 5,015.
Matte and speiss — 310 — Mainly to Canada.
Metal including alloys:
Scrap ©) 3 — West Germany 2; U.S.S.R. 1.
Unwrought 10,458 9,456 358 Netherlands 2,192; Sweden 1,227; West Germany 1,076.
Semimanufactures 7 3 — Sweden 2.
Platinum-group metals: .
Waste and scrap value, thousands $16 $21 — Netherlands $12; Sweden $9.
Metals including alloys, unwrought and
partly wrought do. $38 $53 — Sweden $16; West Germany $13; United Kingdom $13.
Silver:
Ore and concentrate’ do. $23 $2,290 $174 United Kingdom $1,678; West Germany $438.
Waste and sweepings® do. $698 $919 $6 Sweden $657; West Germany $485; Denmark $296.
Metal including alloys, unwrought and
partly wrought do. $5,832 $4,601 — United Kingdom $2,544; West Germany $972; Sweden $448.
Tin: Metal including alloys:
Scrap 63 138 — West Germany 66; Sweden 47; United Kingdom 26.
Unwrought 26 17 — Mainly to United Kingdom.
Semimanufactures 1 7 — Mainly to Sweden.
Titanium:
Oxides value, thousands $5,243 $4,118 NA NA.
Metal including alloys, all forms 6 16 — Mainly to West Germany.
Tungsten: Metal including alloys, all forms 6 41 — United Kingdom 27; West Germany 14.
Zinc:
Ore and concentrate 1,608 2,690 — Belgium-Luxembourg 2,053; United Kingdom 637.
Metal including alloys:
Scrap 2,595 4,424 — Taiwan 3,442; Norway 422; United Kingdom 310.
Unwrought 128,138 138,493 25,253 Netherlands 3(,023; United Kingdom 22,581’
Semimanufactures 115 369 — U.S.S.R. 291; Norway 29.
Zirconium:
Ore and concentrate 96 —
See footnotes at end table.
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TABLE 2—Continued

FINLAND: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 199 Uiited States Other (principal)
METALS—Continued
Zirconium:—Continued
Metal including alloys, all forms — 5 — All to Italy.
Other:
Ores and concentrates 2 — —
Ashes and residues 3,208 9,450 — East Germany 5,040; Belgium-Luxembourg 1,199;
West Germany 1,052.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 11 @) — All to Sweden.
Artificial: Corundum 39 31 — All to Portugal.
Grinding and polishing wheels and stones 190 213 6 Sweden 62; U.S.S.R. 42; West Germany 25.
Barite and witherite value, thousands $517 $101 NA NA.
Boron materials:
Crude natural borates 1,091 1,582 — All to Sweden.
Oxides and acids — 3 — Do.
Cement 5,187 3,637 — U.S.S.R. 2,237; Sweden 760; Norway 623.
Chalk — 20 — All to United Kingdom.
Clays, crude:
Bentonite 330 315 — Sweden 245; Poland 24; United Kingdom 24.
Kaolin 202 349 ® Sweden 315; Norway 20.
Unspecified — 3 — NA.
Cryolite and chiolite 3 21 — All to West Germany.
Diamond, natural:
Gem, not set or strung value, thousands $60 $39 — Belgium-Luxembourg $20; Sweden $17; Israel $2.
Industrial stones do. — $30 — Italy $17; Austria $2; Sweden $2.
Diatomite and other infusorial earth 29 —
Feldspar, fluorspar, related materials:
Feldspar 34,050 32,328 — United Kingdom 15,819; West Germany 12,683;
Czechoslovakia 985.
Fluorspar 10 —
Fertilizer materials:
Crude, n.e.s. 10 24 — Czechoslovakia 22; Sweden 2.
Manufactured:
Ammonia A —
Nitrogenous 471 112 — Italy 100; Greece 5.
Phosphatic 188 2 — Allto U.S.S.R.
Potassic value, thousands $12,230 $16,934 — Pakistan $10,152; Denmark $4,080; East Germany $2,678.
Unspecified and mixed do. $57,812 $58,540 $14 China $13,548; Venezuela $11,415; Nicaragua $5,990.
Graphite, natrual 4 ® — All to Ireland.
Gypsum and plaster 33 858 Q) U.S.S.R. 854; Sweden 3.
Lime 1,405 1,427 — Sweden 687; West Germany 301; U.S.S.R. 208.
Magnesium compounds: Oxides and hydroxides 33 30 — All to Sweden.
Mica:
Crude including splittings and waste 1,976 3,549 16 Japan 2,350; West Germany 267; Netherlands 247.
Worked including agglomerated splittings
value, thousands $3 $4 — Norway $3; Sweden $1.
Nitrates, crude 8 12 — Mainly to Ireland.

See footnotes at end of table.
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TABLE 2—Continued
FINLAND: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

Destinations, 1989

Commodity 1988 1989
United States Other (principal)
INDUSTRIAL MINERALS—Continued

Phosphates, crude 2,807 15,430 — All to Denmark.
Pigments, mineral: Iron oxides and

hydroxides, processed 1,637 2,372 — United Kingdom 2,274; Italy 54.
Precious and semiprecious stones other than

diamond: Natural value, thousands $98 $47 $1 West Germany $27; Thailand $7.
Pyrite, unroasted do. $7,228 $8,758 NA NA.
Salt and brine 505 257 —_— United Kingdom 128; Sweden 109.
Sodium compounds, n.e.s.: Sulfate,

manufactured 11,915 13,299 — United Kingdom 11,105; Greece 892; Sweden 824.
Stone, sand and gravel:

Dimension stone:

Crude and partly worked 226,891 262,133 621 Italy 132,723; Spain 33,790; Japan 28,725.
‘Worked 2,953 3,451 17 West Germany 1,348; Sweden 694; Japan 675.

Dolomite, chiefly refractory-grade 12 —

Gravel and crushed rock 26,015 35,705 — Sweden 35,319; U.S.S.R. 192.

Limestone other than dimension 4,886 2,783 — Sweden 2,747; U.S.S.R. 9.

Quartz and quartzite 4,047 6,003 — Netherlands 3,800; Sweden 1,781; Japan 186.

Sand other than metal-bearing 2,075 3,040 — U.S.S.R. 1,881; Sweden 1,155.

Sulfur:
Elemental: Crude including native and
byproduct 86 30 3 France 27.

Sulfuric acid value, thousands $1,323 $972 —_ Switzerland $625; Netherlands $198; Sweden $136.
Talc, steatite, soapstone, pyrophyllite 72,537 90,635 —_ Netherlands 25,061; Sweden 18,806; West Germany 16,265.
Vermiculite, perlite, chlorite — 730 — United Kingdom 602; Sweden 63; Dominican Republic 43.
Other:

Crude 18,066 21,828 —_ West Germany 9,874; Italy 5,613; Spain 1,964.

- Slag and dross, not metal-bearing 44,561 63,698 —_— Sweden 63,556; Australia 137.

MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural 3,575 577 —_ U.S.S.R. 323; Sweden 200; United Kingdom 52.
Carbon black 5 35 @) Israel 20; Sweden 14.
Coke and semicoke 14,812 6,563 —_ Netherlands 5,957; Sweden 583.
Peat including briquets and litter 86,524 83,572 15 Netherlands 35,945; Sweden 20,026; United Kingdom 9,358.
Petroleum refinery products:

Liquefied petroleum gas

thousand 42-gallon barrels 6 24 — Mainly to Sweden.

Gasoline do. 7,556 3,518 — Sweden 3,413; Denmark 62.

Mineral jelly and wax do. 1 20 ® Mainly to Sweden.

Kerosene and jet fuel do. 917 776 — Do.

Distillate fuel oil do. 7,393 2,617 — Sweden 2,269; West Germany 183; Norway 163.

Lubricants do. 386 302 ® U.S.S.R. 251; West Germany 35.

Residual fuel oil do. 1,959 1,286 — Mainly to United Kingdom.

Asphalt do. 442 74 — Mainly to Denmark.

Bitumen and other residues do. 123 371 — Sweden 242; Denmark 109; West Germany 23.

Bituminous mixtures do. 1 1 — Mainly to U.S.S.R.

NA Not available.

1Table prepared by staff, International Data Section.
2Less than 1/2 unit.

3May include other precious metals.
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TABLE 3
FINLAND: IMPORTS OF MINERAL COMMODITIES!

Commodity

1988

1989

Sources, 1989

United States Other (principal)
METALS
Aluminum:
Ore and concentrate 2,043 236 — Guyana 100; West Germany 61; Norway 30.
Oxides and hydroxides 27,654 34,013 19 Spain 17,233; West Germany 15,836; United Kingdom 701.
Metal including alloys:
Scrap 69,811 70,477 27,968 U.S.S.R. 14,092; United Kingdom 8,814.
Unwrought 23,581 23,737 124 Canada 6,089; Brazil 2,433; Norway 2,233.
Semimanufactures 37,322 40,179 116 West Germany 9,247; Sweden 8,535; Norway 5,124.
Antimony: Metal including alloys, all forms 7 5 — China 2; Sweden 2.
Beryllium: Metal including alloys, all
forms value, thousands — $1 — All from Italy.
Bismuth: Metal including alloys, unwrought
including waste and scrap 1 2 A United Kingdom 1.
Cadmium: Metal including alloys, unwrought
including waste and scrap 67 —
Chromium:
Ore and concentrate 11 35 — All from Netherlands.
Oxides and hydroxides 918 977 @) United Kingdom 314; West Germany 209; U.S.S.R. 200.
___Metal including alloys, all forms 3 9 Q) Sweden 7.
Cobalt:
Oxides and hydroxides — 1 @) Mainly from Netherlands.
Metal including alloys, all forms value, thousands $711 $256 $57 West Germany $85; Zambia $50.
Columbium and tantalum: Metal including
alloys, all forms: Tantalum do. — $10 — Austria $9.
Copper:
Ore and concentrate 249,107 209,136 20,666 Norway 60,597; Chile 49,489; Sweden 36,103.
Matte and speiss including cement copper 20 49 —_ Australia 21; West Germany 19; United Kingdom 9.
Metal including alloys:
Scrap 7,462 3,392 — U.S.S.R. 1,774; East Germany 501; Poland 425.
Unwrought 33,580 41,146 4 U.S.S.R. 16,474; Sweden 14,591; Zaire 1,840.
Semimanufactures 27,444 34,761 32 West Germany 12,665; Sweden 11,660; United Kingdom
2,994.
Germanium: Metal including alloys, all forms 1 —
Gold:
Waste and sweepings value, thousands $21 $29 — Sweden $28; Czechoslovakia $1.
Metal including alloys, unwrought and
partly wrought kilograms 781 1,168 2 United Kingdom 316; West Germany 263; Switzerland 250.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite 1,916,092 3,015,823 — Sweden 1,914,169; U.S.S.R. 1,087,529; West Germany 13,387.
Pyrite, roasted 50 —
Metal:
Scrap 16,096 33,499 1,046 U.S.S.R. 14,399; United Kingdom 13,803; Poland 2,561.
Pig iron, cast iron, related materials 14,478 23,446 — U.S.S.R. 7,682; Poland 5,645; United Kingdom 4,061.
Ferroalloys:
Ferrochromium 1,832 1,972 — West Germany 576; Sweden 480; Zimbabwe 279.
Ferromanganese 5,955 8,812 — Norway 4,203; France 2,403; West Germany 1,387.
Ferronickel 24,091 19,704 — Dominican Republic 5,674; Greece 4,809; Colombia 3,463.
Ferrosilicochromium 31 20 — All from Switzerland.

See footnotes at end of table.
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TABLE 3—Continued
FINLAND: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Iron and stee] —Continued
Metal —Continued
Ferroalloys —Continued
Ferrosilicomanganese 16,472 21,700 — Norway 14,117; U.S.S.R. 6,951; Belgium-Luxembourg 500.
Ferrosilicon 8,422 10,826 — Norway 6,223; U.S.S.R. 3,593; Sweden 324.
Silicon metal 1,838 2,155 3 Norway 1,031; China 581; Sweden 418.
Unspecified 2,216 2,286 77 United Kingdom 841; Norway 236; Sweden 194.
Steel, primary forms 76,839 162,893 16,069 West Germany 71,345; Netherlands 18,129; Sweden 16,245
Semimanufactures:
Flat-rolled products:
Of iron or nonalloy steel:
Not clad, plated, coated 67,231 81,923 — Sweden 22,164; Czechoslovakia 18,293; Netherlands 16,361.
Clad, plated, coated 79,049 75,032 ® West Germany 19,388; Sweden 18,749; United Kingdom
11,029.
Of alloy steel 68,832 78,214 Q) Sweden 35,741; West Germany 18,778;
Belgium-Luxembourg 10,205.
Bars, rods, angles, shapes, sections 256,827 309,715 510 West Germany 48,242; Sweden 47,989;
Czechoslovakia 22,057.
Rails and accessories 2,926 10,592 — Poland 6,974; West Germany 1,401; Austria 815.
Wire 19,081 19,967 69 Sweden 8,437; Belgium-Luxembourg 3,460;
West Germany 3,084.
Tubes, pipes, fittings 127,770 154,836 41 West Germany 39,770; United Kingdom 22,091;
Czechoslovakia 19,216.
Lead:
Ore and concentrate — 4,170 — All from United Kingdom.
Oxides 423 589 — West Germany 536; United Kingdom 30.
Metal including alloys:
Unwrought 12,090 13,227 (@) Sweden 7,121; U.S.S.R. 5,018; United Kingdom 592.
Semimanufactures 751 647 @) West Germany 329; Sweden 193; U.S.S.R. 129.
Magnesium: Metal including alloys:
Scrap 23 —
Unwrought 113 89 6 Norway 73; France 5.
Manganese:
Ore and concentrate, metallurgical-grade 1,266 16,828 19 Ghana 14,615; Morocco 1,352; Netherlands 842.
Oxides 1,375 365 21 Belgium-Luxembourg 213; Netherlands 126.
Metal including alloys, all forms 261 205 — France 179; China 10; West Germany 10.
Mercury 2 (@) ® Mainly from U.S.S.R.
Molybdenum:
Ore and concentrate, roasted 1,245 1,256 156 Belgium-Luxembourg 429; Netherlands 403; Chile 153.
Metal including alloys, unwrought
including waste and scrap 3 6 — West Germany 3; Netherlands 3.
Nickel:
Ore and concentrate 7,582 11,286 651 Norway 10,635.
Matte and speiss 5,778 5417 213 Australia 5,204.
Metal including alloys:
Scrap 5,761 5,738 — Netherlands 5,302; United Kingdom 229; West Germany 125.
Unwrought 3,140 4,044 Q) Canada 1,965; U.S.S.R. 1,090; United Kingdom 354.
Semimanufactures 61 68 4 West Germany 41; United Kingdom 13; Italy 4.

See footnotes at end of table.
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TABLE 3—Continued

FINLAND: IMPORTS OF MINERAL COMMODITIES!

1988

1989

Sources, 1989

Commodity United States Other (principal)
METALS—Continued
Platinum-group metals:
Waste and sweepings value, thousands $128 —
Metals including alloys, unwrought and
partly wrought do. $886 $1,126 $2 United Kingdom $358; West Germany $288; Sweden $172.
Silver:
Ore and concentrate? do. $789 $1,586 — Greece $1,585; China $1.
Waste and sweepings® do. $4 $53 — Sweden $28; Italy $23; Czechoslovakia $2.
Metal including alloys, unwrought and
partly wrought do. $7,067 $10,229 $6 Sweden $4,484; West Germany $2,943; Switzerland $1,266
Tin: Metal including alloys:
Scrap 1 1 — All from Italy.
Unwrought 111 132 A Malaysia 40; United Kingdom 27; Sweden 20.
Semimanufactures 203 248 ® United Kingdom 101; West Germany 73; Sweden 54.
Titanium:
Ore and concentrate value, thousands $14,601 $18,492 $434 Norway $13,949; Australia $4,108.
Oxides 651 1,117 183 United Kingdom 551; West Germany 301.
Metal, unwrought including waste and
scrap 40 39 4 Japan 15; Netherlands 15.
Tungsten: Metal including alloys, unwrought
including waste and scrap 29 22 19 West Germany 3.
Zinc:
Ore and concentrate 187,411 154,442 _ Sweden 58,824; Canada 44,504; Spain 18,318.
Oxides 412 456 A West Germany 330; Portugal 84; United Kingdom 22.
Metal including alloys:
Scrap 131 319 —_ West Germany 247; Sweden 71.
Unwrought 63 551 — U.S.S.R. 500; Norway 36.
Semimanufactures 537 610 20 Norway 289; West Germany 122; Peru 40.
Zirconium: Metal including alloys,
unwrought including waste and scrap 6 ©) — Mainly from Belgium-Luxembourg.
Other:
Ores and concentrates — 58 NA Australia 49.
Oxides and hydroxides 15,020 10,014 1,089 Australia 4,461; West Germany 2,758.
Base metals including alloys, all forms - 2,589 — Australia 2,567; France 22.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 659 745 ® Greece 246; Denmark 209; Turkey 127.
Artificial: Corundum 1,694 1,792 ® Austria 822; Hungary 362; United Kingdom 292.
Dust and powder of precious and semi-
precious stones including diamond
value, thousands $12 $17 $12 United Kingdom $3; Sweden $2.
Grinding and polishing wheels and stones 2,342 2,718 17 West Germany 568; Italy 335; Canada 272.
Asbestos, crude 853 1 1
Barite and witherite 1,845 2,036 — West Germany 1,363; United Kingdom 442; China 131.
Boron materials:
Crude natural borates 12,171 16,167 20 Turkey 16,147.
Oxides and acids 2,229 2,160 27 Turkey 1,618; Italy 406.
Cement 188,607 263,505 — U.S.S.R. 146,520; East Germany 91,346; Denmark 19,534.
Chalk 199,634 250,797 1 Denmark 178,548; West Germany 65,733.

See footnotes at end of table.
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TABLE 3—Continued
FINLAND: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commeodity 1988 1989 United States Other (principal)
INDUSTRIAL MINERALS—Continued
Clays, crude:
Bentonite 9,412 5,674 6 Greece 44,53; Sweden 496; West Germany 354.
Kaolin 950,300 932,299 155,299 United Kingdom 737,873; Australia 11,195.
Unspecified 42,561 25,578 11 United Kingdom 13,924; West Germany 10,584.
Cryolite and chiolite 21 34 — All from Denmark.
Diamond, natural:
Gem, not set or strung value, thousands $6,036 $7,831 $2 Belgium-Luxembourg $3,986; Sweden $1,756; India $924.
Industrial stones do. $830 $945 $518 Belgium-Luxembourg $113; Switzerland $98.
Diatomite and other infusorial earth 2,785 3,443 856 Iceland 1,384; Denmark 817.
Feldspar 9 24 — Sweden 23.
Fertilizer materials:
Crude, n.e.s. 65 123 1 Switzerland 66; West Germany 23; United Kingdom 21.
Manufactured:

Ammonia 278,083 315,400 - — U.S.S.R. 268,199; United Kingdom 23,968; France 8,025.

Nitrogenous 71,347 73,142 18 Nethelrands 31,890; Norway 14,366; East Germany 12,899

Phosphatic 9,449 2,591 — Mainly from Denmark.

Potassic value, thousands $38,572 $38,673 — U.S.S.R. $22,358; East Germany $9,096; United Kingdom

$6,355.

Unspecified and mixed 21,875 25,298 ® Netherlands 14,316; Hungary 9,905; United Kingdom 363.
Fluorspar 7,548 7,851 — United Kingdom 1,976; Mexico 1,887; Canada 1,705.
Graphite, natural 77 301 — West Germany 207; Sweden 92.

Gypsum and plaster 208,434 258,410 — Spain 234,991; U.S.S.R. 19,510.
Lime 2,061 24,712 1 Sweden 11,550; Belgium-Luxembourg 5,860; Norway 4,200.
Magnesium compounds:
Magnesite, crude 1,254 1,525 — Spain 780; Austria 331; China 150.
Oxides and hydroxides 5,473 6,270 . 17 Spain 2,755; China 1,916; North Korea 1,243.
Mica:
Crude including splittings and waste 590 244 — United Kingdom 197; Norway 30; India 12.
Worked including agglomerated splittings 35 73 @) Switzerland 54; Austria 8.
Nitrates, crude 301 525 — Chile 505; Netherlands 20.
Phosphates, crude value, thousands $6,308 $6,770 $3,363 Morocco $3,307; U.S.S.R. $77.
Pigments, mineral: Iron oxides and
hydroxides, processed 3,234 4,426 38 West Germany 3,489; United Kingdom 558; Italy 100.
Potassium salts, crude 2 1 1
Precious and semiprecious stones other than
diamond:
Natural value, thousands $931 $942 $12 West Germany $270; Thailand $168; Switzerland $142.
Synthetic do. $300 $300 $5 West Germany $191; Austria $64.
Pyrite, unroasted 7 10 — Italy 8; West Germany 2.
Quartz crystal, piezoelectric value, thousands $3 —
Salt and brine 645,815 710,140 36 Netherlands 256,724; Poland 163,879; East Germany 113,802.
Sodium compounds, n.e.s.:
Soda ash, manufactured 53,931 58,841 — Poland 21,421; Netherlands 12,583; U.S.S.R. 8,235.
Sulfate, manufactured 1,646 2,509 — Sweden 2,107; United Kingdom 248.

Stone, sand and gravel:

Dimension stone:
Crude and partly worked 2,470 5,131 ©) Norway 2,826; Sweden 1,671; Italy 324.
Worked 5,031 7,076 274 Italy 4,081; Portugal 716; Taiwan 324.

See footnotes at end of table.
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TABLE 3—Continued
FINLAND: IMPORTS OF MINERAL COMMODITIES!

1988

1989

Sources, 1989

. Commodity United States Other (principal)
INDUSTRIAL MINERALS—Continued
Stone, sand and gravel—Continued
Dolomite, chiefly refractory-grade 21,178 19,958 — Norway 9,352; Spain 4,496; West Germany 3,612.
Gravel and crushed rock 34,600 99,273 237 West Germany 59,729; Sweden 20,431; Norway 16,201.
Limestone other than dimension 744,864 901,472 19 Sweden 898,884; Austria 1,344.
Quartz and quartzite 242 297 35 Sweden 99; Netherlands 54; Canada 52.
Sand other than metal-bearing 68,251 99,926 55 Belgium-Luxembourg 63,956; Sweden 14,472;Denmark 13,476.
Sulfur:
Elemental:
Crude including native and byproduct 42,256 54,016 —_ Poland 32,271; West Germany 20,881; Sweden 754.
Colloidal, precipitated, sublimed 11 13 — West Germany 12.
Dioxide 21,237 26,310 ©) Sweden 23,231; U.S.S.R. 3,044.
Sulfuric acid 10,312 11,147 — U.S.S.R. 11,019; Netherlands 82.
Talc, steatite, soapstone, pyrophyllite 568 612 — Belgium-Luxembourg 283; Norway 189; West Germany 45.
Vermiculite, perlite, chlorite 1,075 1,423 — U.S.S.R. 1,047; United Kingdom 352; Denmark 13.
Other:
Crude 63,946 96,364 232 Norway 93,634; Spain 867; Netherlands 609.
Slag and dross, not metal-bearing 19,158 32,115 743 Sweden 26,153; Netherlands 3,630; West Germany 1,361.
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural 112 5,713 67 U.S.S.R. 4,168; Hungary 1,251.
Carbon black 9,992 9,776 422 Sweden 3,901; Netherlands 3,523.
Coal:
Anthracite 43,486 24,605 2,390 U.S.S.R. 22,215.
Bituminous 4,756,402 5,540,412 105,760 Poland 2,569,328; U.S.S.R. 2,190,243.
Lignite including briquets 7,120 7,456 9 East Germany 7,447.
Coke and semicoke 757,374 832,577 — U.S.S.R. 507,127; West Germany 128,490; Poland 51,880.
Gas, natural: Gaseous value, thousands $110,415  $152,971 — All from U.S.S.R.
Peat including briquets and litter 352 3,875 — U.S.S.R. 3,826; Netherlands 37.
Petroleum:
Crude thousand 42-gallon barrels 65,683 64,927 — U.S.S.R. 60,806; Saudi Arabia 3,155; United Kingdom 966.
Refinery products:
Liquefied petroleum gas do. 95 1,408 — Saudi Arabia 552; United Arab Emirates 357; Algeria 346.
Gasoline do. 99 1,031 @) U.S.S.R. 382; Norway 175; United Kingdom 169.
Mineral jelly and wax do. 96 102 ® West Germany 67; Hungary 11; U.S.S.R. 4.
Kerosene and jet fuel do. 30 94 ® U.S.S.R. 79; Netherlands 8.
Distillate fuel oil do. 10,713 8,658 —_ Mainly from U.S.S.R.
Lubricants do. 947 2,791 13 U.S.S.R. 1,229; Netherlands 717; Sweden 256.
Residual fuel oil do. 11,178 9,235 — Mainly from U.S.S.R.
Asphalt do. 1 111 — Netherlands 38; Poland 29; Canada 18.
Bitumen and other residues do. 312 340 Q) Sweden 327; France 9.
Bituminous mixtures do. 7 9 2 West Germany 3; Sweden 2.
Petroleum coke do. 266 465 369 U.S.S.R. 91; West Germany 5.

NA. Not available.

ITable prepared by staff, International Data Section.
2Less than 1/2 unit.

3May include other precious metals.
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Rautaruukki Oy, which produces steel plate,
welded steel tubes, and beams; Ovako Steel
AB, which produces long steel products;
and Dalsbruk AB, whose line of production
ranges from steel billets to rolled specialty
steel products.

Kemira, specializing in fertilizers and
agriculture chemicals; is the largest
chemical enterprise in Finland and one of
the largest fertilizer producers in Europe.
The company has also increased its foreign
activities and now operates in 18 countries.
Kemira’s main exports were fertilizers, ti-
tanium dioxide, and viscose fibers. Another
state-owned enterprise is Neste Oy, which
operates Finland’s petroleum refineries.

Two private companies, Oy Lohja AB
and Oy Partek AB, are the major producers
of industrial minerals. The main products
are clays, dolomite, feldspar, and limestone.
Other companies are involved in the
growing dimension stone industry.

Overall, there were about 65,000 persons
employed in the mining and metal pro-
cessing industry in Finland. Of these, about
825 are employed in mining and quarrying,
down from 860 in 1989.Approximately
42% of the workers are in open pit opera-
tions, while the rest are in underground
mines.

COMMODITY REVIEW

Metals

Chromium.—Outokumpu’s Kemi Mine
is Scandinavia’s only chromite mine. The
mine, on the north coast of the Gulf of
Bothnia, is one of the world’s major chro-
mite mines and has estimated reserves of
150 Mmt. The Kemi deposits consist of
chromite seams associated with a layered
ultrabasic sill-like intrusion between a
pegmatite granite massif and a large schist
area. About one-third of the reserves can be
extracted by open pit mining, which is the
current mining method. The average con-
tent of the ore was reported to be 26% chro-
mium trioxide (Cr,0,) with a reported
chromium-iron (Cr-Fe) ratio of 1.55:1. The
mining operations must remove approxi-
mately 5 Mmt of waste rock for every 1
Mmt of low-grade ore. From the 800,000
to 1,000,000 mt/a of ore mined, the product
is split 400,000 to 550,000 mt/a 33% Cr,0,
lump and 150,00042% Cr,O, fines. A large
portion of the Kemi Mine’s output was used
for the domestic production of charge-grade
ferrochrome containing 52% chromium and
7% carbon.
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The recent investment of $23 million in
the pelletizing plant at Tornio, 40 km from
the Kemi Mine, has increased pellet pro-
duction capacity to 200,000 mt/a. Of the
170,000 tons output, 35% to 40% was used
in the adjacent stainless steel plant, while
most of the rest was shipped to Western
Europe.

Copper —Copper accounts for approxi-
mately one-third of Outokumpu’s sales and
employs more than 6,000 people world-
wide. Outokumpu’s oldest operation, the
Keretti Mine, closed in 1989, leaving the
Phyasalmi and Vihanti Mines as the
country’s largest domestic copper sources.
The production of copper concentrates’
continued to decline significantly (from
86,000 tons in 1988 to only 52,449 tons in
1990), and the trend was expected to con-
tinue because no new mines were projected
to be developed in the future. To meet the
domestic requirements, as production de-
creased, copper imports have reportedly
increased 78% in recent years.

As aresult of the limited domestic avail-
ability of copper concentrates, OQutokumpu
is expanding its foreign operations to ensure
its metallurgical requirements are met. One
project, reportedly purchased by
Outokumpu Copper Oy for $25 million, was
the Zalvidar copper deposit in Chile.
Zalvidar is a polymetallic deposit 5 km from
the large Escondida copper deposit. The
deposit was reported to contain an estimated
60 Mmt of ore grading 1.6% copper.
However, Outokumpu reported in its annual
report that the deposit might contain sig-
nificantly more copper, and exploration
activities were continuing. An investment
decision concerning production facilities
was expected in 1992. The deposit would
be developed by Outokumpu Resources
Chile Ltd.

Another overseas investment, by
Outokumpu Oy, was signed with seven
Portuguese companies to construct a $300
million smelter in southern Portugal. The
200,000-mt/a-capacity smelter, which
would reportedly employ 400 people, is to
be owned by Metalurgia do Cobre Ltd.
(Metcob).6 Outokumpu was reported to
have 60% interest in Metcob with the
Government holding company and the na-
tional mining company retaining 35%. The
downstream copper users comprise the re-
maining 5% interest in the plant. The Por-
tuguese national mining company, which
has a majority interest in the nearby Neves
Corvo Mine that produces 130,000 mt/a of
copper concentrate, was interested in se-

curing a smelter for the mine output.
Outokumpu has also expressed an interest
in a refinery at the site, but has expressed
concern of the overrefining capacity in
Europe.

In the fall of 1990, Outokumpu purchased
the American company, American Brass,
based in Buffalo, New York. The company
is one of the largest copper and copper al-
loy mill producer in the United States, with
120,000 tons annual production. This pur-
chase strengthens Outokumpu’s position as
the second largest producer of copper and
copper alloy semiproducts in the world.
Annual output for the company is ap-
proximately 450,000 mt/a.

Gold.—Outokumpu’s Saattopora Mine,
the company’s first gold mine, is an open
pit operation at Kittila in Finnish Lapland.
The mine started operations in January
1989. Saattoporo’s ore reserves were esti-
mated to be 700,000 tons with an average
estimated grade of 3.6 grams of gold per
ton and 0.3% copper. The mining plan called
for the mining of 308,000 tons of ore in
1989 increasing to 372,000 tons in 1990,
thus depleting the ore body in 2 years.
Exploration is continuing in areas around
Saattopora. The ore was trucked 55 km to
the Rautuvarra concentrator, which was
purchased in 1989 by Outokumpu from
Rautaruukki.Oy. The concentrate is then
processed in the Pori smelter. The smelter,
designed to process 50,000 tons of con-
centrates, must supplement domestic pro-
duction with concentrates from other
sources. The smelter was reported to have
operated at less than optimum conditions
owing to a lack of feed and/or content of
precious-metal content in the concentrates
processed within recent years.

Iron and Steel—In 1990, Outokumpu
reorganized its stainless steel segment,
which was renamed Outokumpu Steel Oy.
This independent corporation is composed
of three seperate sectors for the production
of chrome, ferrochrome, and stainless steel,
which will be named Outokumpu Chrome
Oy, Outokumpu Polarit Oy, and Oy JA-RO
Ab, respectively.

Sales for Rautaruukki Oy grew by 3%
for 1990, with the Tubular Products and
Sections Div. showing the largest increase
(19%) over the previous year’s sales. The
Steel Div.’s sales decreased 8% from those
of the previous year. The price of steel
dropped significantly during the year;
however, capacity utilization remained
high. The Finnish steel demand remained
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TABLE 4

FINLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons unless otherwise specified)

Major commodity Major operating companies Locatior} f)f main Amqal
facilities capacity
Ammonia Kemira Oy Plant at Oulu 150
Cement Oy Partek AB Lappeenranta, Kolari, and Pargas. 1,400
Oy Lohja AB Virkkala 1,000
Chromite Outokumpu Oy Mine at Kemi 420
Cobalt, metal. do. Smelter at Kokkola 1
Copper, concentrate do. Mines at Hitura, Enonkoski, Polyhasalmi, 86
Vammala, and Telkkala.
Copper, metal do. Smelter at Harjavalta 75
Refinery at Pori 60
Feldspar Oy Lohja AB Mine and plant at Kemio and Lohja 180
Ferrochrome Outokumpu Oy Smelter at Tornio 200
Gold
kilograms do. Mines at Saattopra and Orivesi 1,200
do. Smelter at Pori 1,350
Lead, concentrate
kilograms do. Mine at Vihanti 5
Limestone Oy Partek AB Mines at Parainen, Kolari, Lappeenranta. 1,500
Oy Lohja AB Mines at Frejdbole, Karjaa, Sipoo. 1,200
Mercury
kilograms Outokumpu Oy Smelter at Kokkola 76,000
Nickel, concentrate do. Mines at Hitura, Enonkoski, Telkkala, 150
Vammala
Nickel, metal do. Smelter at Harjavalta 15
Petroleum,
refined Neste Oy Refineries at Porvoo and Naantali 9,000
Phosphate,
apatite Kemira Oy Mine at Siilinjérva 600
Selenium
kilograms Outokumpu Oy Smelter at Pori 20,000
Silver
kilograms do. do. 47,000
Steel Rautaruukki Oy Plants at Raahe and Hameenlinna 2,000
Oy Ovako AB Plant at Imatra 600
Oy Dalsbruck AB Plants at Dalsbruck, Kovenhar, and Aminnefors. 850
Outokumpu Oy Stainless steel plant at Tornio 100
Talc Oy Lohja AB Mine at Polvijdrvi, Plant at Vuonos 150
Titanium
dioxide Kemira Oy Plant at Pori 80
Oy Partek AB Mine at Polvijérvi, Plant at Luikonlahti 100
Wollastonite do. Mine and plant at Lappeenranta 40
Zinc, concentrate Outokumpu Oy Mines at Vihanti, and Pyhdsalmi 150
Zinc, metal do. Smelter at Kokkola 160

IKilograms per year.

constant with that of the previous year, ex-
cept for sheet products, which declined
owing to a cutback in the construction in-
dustry.

Rautaruukki Oy reportedly invested $352
million in enhancing production, expanding
the product range, improving quality, and
purchasing overseas facilities. The capac-
ity at the Raahe steelworks coking facilities
was doubled in size, and the blast furnaces
and steel melt shop were renovated. The
galvanizing capacity at Hammeenlinna and
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the production of sections at the Toijala
Works were also expanded.

Rautaruukki Oy also purchased the
Swedish tubemaker, Wirsbo Bruks AB and
MAS Seuthe GmbH, a West German
manufacturer of tube welding lines.
Rautaruukki’s purchase of Gavle Ahlsell
Industri AB’s two plants in Sweden from
the Trelleborg Group increased the
company’s Scandinavian position in the
manufacture and upgrading of coated steel
sheets. Two joint ventures were initiated in

the steel construction industry. PPTH Teras
OY, in which Rautaruukki has a 40% hold-
ing, produces steel frame structures, and
Nordicon Oy, which markets steel facade
structures, with a 60% interest obtained by
Rautaruukki Oy.

Nickel.—Outokumpu reported that in
1989 the drop in nickel production at the
Harjavalta nickel smelter was the result of
an explosion. In 1990, the facility resumed
its normal production of 50 mt/d of nickel
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TABLE 5

FINLAND: RESERVES OF MAJOR
MINERAL COMMODITIES FOR
1990

(Million metric tons unless otherwise specified)

Commodity Reserves
Apatite 400
Chromium 38
Cobalt thousand tons 18
Gold kilograms 2,500
Nickel thousand tons 40
Peat €350
Phosphate rock 110
®Estimated.

cathode, producing a reported 16,882 tons
for the year.

Outokumpu Finnmines Oy, operator of
the Hitura nickel mine, plans to invest $40
million in the development of a new un-
derground operation and a new processing
facility at the chemical plant. The open pit
operation, which was closed in 1985 due to
low nickel prices, was reopened in 1988.
The new development plans call for a 6- to
10-year life for the underground operation.
Hitura Mine supplies 2,500 mt/a of nickel
to the Outokumpu Chemical, which has
plans to increase nickel in chemicals pro-
duction to between 5,000 to 6,000 mt/a from
the present level of 2,000 mt/a.

Outokumpu formed a joint venture with
Australian Consolidated Minerals (ACM) to
develop ACM’s Mt. Keith nickel deposit in
Western Australia. The deposit was estimated
to contain resources of 200 Mmt with 100
Mmt of minable proven reserves of pent-
landite ore averaging 0.63% nickel. The
nickel concentrate produced from the open
pit mine at Mt. Keith will be shipped to
Outokumpu’s facilities in Kokkola, Finland.
The roasters at Kokkola, which previously
were intermittently used on pyrites, were
under consideration to be refurbished.
However, the feasibility study for con-
structing acompletely new facility to process
the ore into ferronickel was canceled, owing
to the ecomonic risks involved in the project.

Outokumpu also had initiated talks with
the U.S.S.R. about a joint venture to develop
a nickel mine on the Kola Peninsula. The
mine site is about 80 km from Pechenga. A
yearend agreement in principle was reached
with the Soviet officials and the Norilsk Nikel
Group. The company was interested in a
countertrade agreement whereby it would
provide investment and technology to start
the underground mine in return for payment

THE MINERAL INDUSTRY OF FINLAND—1990

in nickel and apatite ore to be processed at its
nickel plant at Harjavalta. Outokumpu
Technology, as part of the agreement, was to
renovate the nickel smelters on the Kola
Peninsula, thereby reducing the acid rain
problems and environmental damage origi-
nating from that facility.

Industrial Minerals

The Geologic Survey of Finland reported
its preliminary study of the Virtasalmi ka-
olin (china clay) deposit completed. Ac-
cording to the Survey’s estimate, the deposit
contained between 10 and 20 Mmt of kaolin.
Further studies were to be made on other
sites in the area.

Exploration activities for other industrial
minerals were mainly focused on limestone,
soapstone, and wollastonite.

Kemira Oy’s goal to stop all discharge
into the sea was furthered by a planned $25
million investment at its titania sulfate plant
in Pori. Acid recycling equipment and a
fourth evaporating line will raise total
concentrating capacity to 800,000 mt/a. The
concentrating of the waste acid from 70%
to 80% would facilitate the reusing of the
acid in the TiO, production.

Mineral Fuels

Finland has one of the world’s highest per
capita energy consumption levels owing to
its harsh climate and industrial structure. The
country has historically allocated resources
to make processes more energy efficient.
Domestic energy consumption was fulfilled
by the construction of hydroelectric facilities,
but in recent years, energy demand has out
stripped domestic sources. As a result, the
country imports substantial amounts of en-
ergy from the U.S.S.R., particularly natural
gas, coal, and electrical power. Qil and oil-
refined products from the U.S.S.R. have been
reduced significantly in recent years. The
Soviets have reportedly requested that pur-
chases of energy products be paid in hard
currency.

Reserves

The country has exploited many of its
domestic metalliferous resources and those
that remain are generally high extraction
cost projects, which are reportedly not as
economic as many overseas deposits.
Therefore, Finnish companies, such as
Outokumpu, have been investing heavily
in overseas operations and are exporting

technology that was developed to domestic
operations competitive and efficient.

INFRASTRUCTURE

There is an adequate railroad and road
system. Finnish State Railways (VR) op-
erates a total of 5,863 km of 1.524-m gauge
railroad, of which 480 km is multiple track
and 1,445 km is electrified. There are about
103,000 km of roads, of which 35,000 km
is paved. Including the Saimaa Canal, there
is about 6,675 km of inland waterways, of
which 3,700 km is suitable for steamers.

OUTLOOK

Dwindling domestic reserves have forced
the Finnish mining industry to look abroad
and to develop new, more efficient pro-
duction methods to remain competitive.
This trend is expected to continue.

The Geologic Survey of Finland has an
active data collecting program through
mapping and resource-related studies and
offers technical assistance. The Helsinki
University of Technology has an active
mineral resource research program. This
should continue to be a significant benefit
and encouragement to individuals and
companies engaged in mineral resource
activities.

'Vuoriteollisuus Bergshanteringen, 1991, No. 1, pp. 16.

London Mining Journal. Annual Mining Review. 1991,
pp. 171.

3Work cited in footnote 2.

*Where necessary, values have been converted from
finnmarks (FIM) to U.S. dollars at the rate of FIM
3.831=US$1.00, the average value for 1990.

SWork cited in footnote 1.

SWork cited in footnote 2.

OTHER SOURCES OF INFORMATION
Agencies

Central Statistical Office of Finland
SF-00101

Helsinki, Finland

Geologic Survey of Finland
SF-02150
Espoo, Finland

Helsinki University of Technology
Laboratory of Rock Engineering
SF-02150
Espoo, Finland

Ministry of Commerce and Industry
SF-00101
Helsinki, Finland
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Publications

Bulletin of Statistics, Central Statistics
Office, Company annual reports: Outokumpu
Oy, Rautaruukki Oy, Ab Partek Oy, etc.
Finnish Mining Journal, Oulu.

Statistical Yearbook of Finland, Central
Statistics Office.
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THE MINERAL INDUSTRY OF FRANCE

rance is one of the major Euro-

pean mineral producers. The

traditional mineral industries in

France have been in a state of
transition over the past several years.
Changing economic conditions such as
rising energy costs, increasing supplies of
raw materials from other countries, lower
prices due to increased competition, and
depletion of reserves have necessitated the
rationalization of many traditionally strong
mineral industries such as bauxite, coal, iron
ore, and steel.

Some industries have also had to adjust
toa change in the state’s economic policies.
In the past, the heavy involvement of the
state, both economic and political, was one
of the main elements of French mineral
policy. Reduction of Government subsidies
supporting uneconomic mineral operations
and the depletion of mineral reserves have
had a significant impact on a number of
extractive operations in the mineral indus-
try.

In current dollars, the GNP increased by
2.8% and industrial output by 2% over that
of 1989. Atyearend, the unemployment rate
was about 9% of the working population.
The mineral industry accounted for about
6% of the GNP.

GOVERNMENT POLICIES
AND PROGRAMS

The French Government has initiated
policies to reduce the budget deficit, which
was not only affecting the mineral industry,
but other industries as well. At the same
time, other economic policies were driven
by the desire to reduce unemployment and
improve French competitiveness, particu-
larly as 1992 and the advent of the single
European market approaches. Efforts have
been made to promote the private sector
and to reduce the dependence of state-
owned companies on subsidies. Some ex-
change controls have been eliminated and
value added taxes have been reduced to
bring these taxes in line with the EC norms.
Many state-controlled industries have made
significant strides in preparing themselves
for the impact of EC 1992.
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By Harold R. Newman

PRODUCTION

With the exception of gold and silver,
which increased output, mineral and metal
industries maintained their production and
other activities at about the same or de-
creased rates from those of the previous
year. Several industries, such as bauxite,
coal, iron ore, and uranium industries, have
steadily undergone changes over the past
few years. The coal and iron ore industries
were affected by cheaper foreign sources
and the depletion of domestic resources. As
aresult, the Government was reducing the
subsidies to these industries and closing
high-cost or inefficient operations. Simi-
larly, bauxite reserves were being depleted,
which resulted in closure of mining op-
erations. Other domestic companies were
facing increased foreign competition.

The uranium industry had to reduce its
operations by closing a number of mines
and processing plants. This was because the
electrical industry had built an excess of
generating capacity and the export market
for uranium had decreased. Another factor
in the drop of uranium demand was the
reduced cost for petroleumn and the increased
accessibility of natural gas from the North
Sea and the U.S.S.R. Lower petroleum
prices meant that fewer new nuclear plants
were considered for construction and some
older plants were being closed.

TRADE

The Government’s efforts to refocus the
country’s trading patterns toward the OECD
countries were continuing. The percentage
of France’s trade with its EC partners in-
creased while the trade deficit with the EC
decreased. There were also strong com-
mercial relations between France and the
United States. Exports from the United
States to France increased 18% because of
a depreciated dollar and strong French de-
mand. France was the United States’ eighth
largest trading partner with two-way trade
totaling more than $26 billion in 1990,

Table 2 below shows the impact of se-
lected classes of mineral commodities on

France’s balance of payments position in
relation to the EC and the world.

STRUCTURE OF THE
MINERAL INDUSTRY

Government and private companies
produce minerals and mineral products,
conductresearch, and explore domestically
and internationally for new resources. Since
1981, when some of the major companies
were nationalized, the Government has had
to restructure some of these industries,
notably the steel and coal industries. Ad-
justments to the forthcoming 1992 Common
Market resulted in numerous mergers,
closures of operations, and cooperative
ventures as companies sought ways to ob-
tain a competitive advantage. Some in-
dustries that have benefited greatly from
Government assistance in the past were
experiencing a Government determined to
reduce assistance for nonprofitable opera-
tions. Others were expanding as the previ-
ous Government programs resulted in
exploitable opportunities, such as the
availability of abundant and inexpensive
electrical power.

The Government held significant finan-
cial interests in most of the mining, metal-
lurgical, and energy companies in France.
These included Societe Nationale ElIf
Aquitaine (SNEA); Usinor-Sacilor SA.;
Imetal S.A.; Pechiney; Charbonnages de
France (CdF); Compagnie Generale des
Matieres Nucleaires (Cogema); and Bureau
de Recherches Geologiques et Minieres
(BRGM) and its subsidiary, Compagnie
Francaise des Mines S.A.

COMMODITY REVIEW

Metals

Alumina and Bauxite.—French baux-
ite production in 1990 continued to decline
and ceased altogether at year end.In com-
par son, the bauxite output in 1980 was
1,921,000 tons, while in 1990, production
was 490,000 tons. The depletion of ores and
competition from cheaper foreign sources
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TABLE 1
FRANCE: PRODUCTION OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989° 1990°
METALS
Aluminum:
Bauxite, gross weight thousand tons 1,379 1,272 878 550 3490
Alumina:
Crude do. 884 866 720 624 %606
Calcined do. 740 712 551 479 3467
Metal:
Primary do. 322 323 327 335 325
Secondary do. 173 196 211 215 205
Antimony: Metal, including regulus 6,822 7,100 6,093 6,910 %6,480
Arsenic, white® ) 10,000 10,000 10,000 10,000 7,000
Bismuth metal 70 95 90 100 370
Cadmium metal 431 400 355 170 3780
Cobalt metal including powder 100 110 — 160 3300
Copper:
Mine output, Cu content 294 300 246 300 3480
Metal:
Blister, secondary 6,100 7,000 8,500 ¢10,000 9,000
Refined:
Primary 17,900 11,323 7,239 16,300 18,000
Secondary® 24,000 28,000 36,000 33,000 34,000
Total 41,900 39,323 43,239 49,300 52,000
Gold, mine output, Au content kilograms 2,382 2,225 2,525 3,537 34,236
Iron and steel:
Iron ore and concentrates:
Gross weight thousand tons 12,436 10,852 9,983 9,368 38,729
Fe content do. 3,861 3,255 2,994 2,810 2,793
Metal:
Pig iron do. 13,708 13,267 14,800 15,082 314,100
Ferroalloys:
Blast furnace: Spiegeleisen and
ferromanganese do. 274 296 300 325 3324
Electric furnace:
Ferrochrome thousand tons re) 1 18 °18 25
Ferromanganese do. 22 23 27 27 336
Ferrosilicon do. 196 154 131 130 5117
Silicon metal do. 75 70 75 75 364
Other do. 77 59 59 79 50
Total do. 646 °603 610 654 616
Steel ingots and castings do. 17,624 17,726 19,003 19,335 319,032
Semimanufactures do. 15,343 15,000 16,000 17,691 317,330
Lead:
Mine output, Pb content 2,478 2,213 1,966 1,060 31,140
Smelter: -
Primary 132,000 138,795 146,500 147,000 140,000
Secondary® 12,500 12,000 15,000 20,000 20,000
Total 144,500 150,795 161,500 167,000 160,000
Refined:
Primary: Soft lead 132,000 138,795 146,511 149,300 3162,260

See footnotes at end of table.
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FRANCE: PRODUCTION OF MINERAL COMMODITIES!

TABLE 1—Continued

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 1989° 1990°
METALS—Continued
Lead:—Continued
Refined:—Continued
Secondary:
Soft lead 27,300 32,700 37,400 52,100 347,612
Pb content of antimonial lead 71,100 74,370 71,791 ¢66,000 360,598
Total 230,400 245,865 255,702 r¢267,400 270,470
Magnesium metal including secondary 13,376 13,600 13,800 14,600 14,000
Nickel metal 8,241 6,680 9,200 8,632 8,540
Silver: -
Mine output, Ag content:
Lead and zinc concentrates kilograms 21,057 21,150 24,074 20,600 22,100
Mixed copper, gold, silver concentrates
kilograms 4,821 4,665 6,220 5,000 5,000
Total do. 25,878 25,815 30,294 25,600 27,100
Metal, Ag content of final smelter products  do. 26,000 24,200 24,882 25,000 22,200
Tin, smelter output of solder and other
alloys, secondary 2,912 2,532 2,635 2,670 2,560
Tungsten concentrate, W content 982 — — — —
Uranium:
Mine output, U content 3,737 3,321 3,385 3,219 33,276
Chemical concentrate, U308 equivalent 4,106 3,740 3,669 3,763 33,886
Zinc:
Mine output, Zn content 39,534 31,339 30,900 26,700 323,820
Metal including secondary:
Slab 289,500 249,340 274,000 264,500 3263,136
Dust® 8,000 9,000 9,000 9,000 8,600
INDUSTRIAL MINERALS
Barite 116,400 104,050 100,000 315,000 310,000
Bromine, elemental® 19,000 20,000 20,000 18,000 3,100
Cement, hydraulic thousand tons 22,596 23,560 25,300 26,835 326,388
Clays:
Bentonite®* 10,000 10,000 5,000 5,000 1,000
Kaolin and kaolinitic clay
(marketable) thousand tons 1,350 1,400 °1,400 356 370
Refractory clay, unspecified® do. 500 500 50 315 16
Diamonds: Synthetic, industrial®  thousand carats — — 4,000 4,000 5,000
Diatomite® thousand tons 3269 250 250 250 250
Feldspar, crude do. 216 274 322 r¢360 420
Fluorspar:
Crude thousand carats 497 374 313 449 515
Marketable: -
Acid and ceramic-grade do. 148 134 133 158 145
Metallurgical-grade do. 50 50 50 50 113
Total do. 198 184 183 r¢208 258
Gypsum and anhydrite, crude do. 5,259 5,409 5,628 5,684 35,796
Kyanite, andalusite, related materials do. 51 50 50 50 75
Lime: Quicklime, hydrated lime,
dead-burned dolomite do. 2,900 3,000 3,089 3,084 3,000
Mica® 310,834 11,000 11,000 8,000 7,000
See footnotes at end of table.
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TABLE 1—Continued

FRANCE: PRODUCTION OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 19897 1990°
INDUSTRIAL MINERALS—Continued
Nitrogen: N content of ammonia thousand tons 2,000 2,100 1,832 1,840 31,916
Pigments, mineral, natural: Iron oxides® 15,000 15,000 15,000 15,000 15,000
Phosphates: Thomas slag thousand tons 855 768 555 ¢700 700
Potash:
Gross weight (run-of-mine) do. 11,600 10,716 10,392 8,791 39,468
K0 equivalent (run-of-mine) do. 1,748 1,500 1,400 1,400 1,400
K0 equivalent (marketable) do. 1,620 1,485 1,350 1,195 1,400
Pozzolan and lapilli do. 410 420 400 <400 336
Salt: -
Rock salt do. 386 1,476 1,145 91 79
Brine salt (refined) do. 1,125 1,070 1,100 ¢1,100 1,000
Marine salt do. 1,610 1,627 1,435 1,132 1,298
Salt in solution do. 3,963 3,663 3,973 4,322 3,362
Total do. 7,084 7,836 7,653 6,645 5,739
Sodium compounds:®
Soda ash do. 750 780 780 780 1,180
Sodium sulfat do. 110 120 120 120 120
Stone, sand and gravel:
Limestone, agricultural and industrial®
thousand tons 6,000 6,000 7,000 7,000 7,000
Slate, roof do. 57 60 60 °60 40
Sand and gravel:
Industrial sands, total do. 5,332 7472 7,500 7,500 3,500
Other sand and gravel, alluvial do. 186,800 193,000 208,000 210,000 208,500
Sulfur, byproduct: -
Of natural gas do. 957 883 725 647 919
Of petroleum do. 193 188 225 239 230
Of unspecified sources® do. 156 150 150 150 150
Total do. 1,306 1,221 1,100 1,036 1,299
Talc:
Crude 324,660 269,000 280,000 280,000 284,000
Powder* 3314,965 260,000 270,000 270,000 258,000
MINERAL FUELS AND RELATED MATERIALS
Asphaltic material® 337,817 40,000 40,000 40,000 40,000
Carbon black® 175,000 180,000 180,000 180,000 252,000
Coal, including briquets: -
Anthracite and bituminous coal thousand tons 14,394 13,694 12,139 11,471 310,488
Lignite do. 2,142 2,061 2,344 2,168 2,256
Total do. 16,536 15,755 14,483 13,639 12,744
Briquets do. 1,176 1,071 804 825 540
Coke, metallurgical do. 8,258 7,470 7,305 5,340 35,208
Gas, natural:
Gross million cubic meters - 5,964 5,890 4,644 4,406 3,250
Marketed do. 4,217 4,106 3,207 3,073 3,080
Natural gas liquids thousand 42-gallon barrels 5,245 4,171 3,882 3,983 4,000
Peat® thousand tons 220 200 200 200 200
Petroleum:
Crude thousand 42-gallon barrels 21,482 23,610 24,776 23,639 322,036

See footnotes at end of table.
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TABLE 1—Continued
FRANCE: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1986 1987 1988 19897 1990¢
MINERAL FUELS AND
RELATED MATERIALS—Continued
Refinery products:
Liquefied petroleum gas do. 27,326 28,835 24,000 20,112 332,492
Gasoline, all kinds do. 140,637 141,620 127,140 129,515 3145,029
Jet fuel do. 33,886 32,850 30,600 30,000 339,976
Kerosene do. 376 365 400 372 3462
Distillate fuel oil do. 214,165 193,450 200,150 208,768 210,372
Heavy fuel oil do. 85,227 86,140 77,000 76,732 376,510
Other products do. 51,189 46,355 45,000 40,041 42,000
Refinery fuel and losses do. 30,935 27,740 28,000 26,537 320,286
Total do. 583,741 557,355 532,290 532,077 3567,127
®Estimated. PPreliminary. Revised.
!Table includes data available through Jan. 31, 1992.
2In addition to the commodities listed, France also prod germanium from d ic ores and has been described as the world’s leading producer of this commodity in French sources. Output was reported as being all

from the Saint-Salvy Mine. Unfortunately, actual output is not regularly reported, and the ore from this mine is not sufficiently uniform in grade to permit estimates of output based on reported concentrate production. In
addition, France produces large quantities of stone, but statistics on output are not available.

3Reported figure.

“Includes smectic clay.

TABLE 2
FRANCE: BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES!

(Thousand dollars)
Mineral commodity “oBC from BC o los9) heworld e world. o (o)
Crude industrial minerals:
Feldspar 7,177 2,184 4,993 8,122 5,060 3,062
Magnesite 66 332 (266) 67 519 452)
Slate 1,453 585 868 1,589 594 995
Other 369,499 325,851 43,648 512,280 815,598 (303,318)
Total 378,195 328,952 49,243 522,058 821,771 (299,713)
Metalliferous ores: - - -
Copper 990 247 743 1,143 470 673
Lead — 9,568 (9,568) 28 70,120 (70,092)
Tin 10 — 10 19 — 19
Zinc 14,318 60,122 (45,804) 14,319 254,647 (240,328)
Other (including waste and scrap) 1,348,989 564,485 784,504 1,483,848 1,622,460 (138,612)
Total 1,364,307 634,422 729,885 1,499,357 1,947,697 (448,340)
Nonmetallic mineral manufactures - - -
Metals:
Iron and steel 5,405,893 5,569,322 (163,429) 8,511,785 6,801,011 1,710,774
Mercury 613 620 (@) 694 904 (210)
Other nonferrous metals 2,656,590 3,402,804 (746,214) 3,645,025 5,849,547 (2,204,522)
Total 8,063,096 8,972,746 (909,650) 12,157,504 12,651,462 (493,958)
Mineral fuels 72,459,346 3,783,142 (1,323,796) 3,764,988 16,874,772 (13,109,784)

ITable prepared by Harold Willis, Section of International Data.
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TABLE 3

FRANCE: EXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkali metals 27 36 — Japan 18; United Kingdom 14; Iraq 3.
Alkaline-earth metals 687 —
Aluminum:
Ore and concentrate 13,487 28,916 — Yugoslavia 11,584; East Germany 10,500;
Belgium-Luxembourg 369.
Oxides and hydroxides 319,763 243,336 4,780 Italy 94,503; Jordan 28,087; West Germany 25,542.
Ash and residue containing aluminum 14,658 16,350 — Italy 8,035; West Germany 4,255; Spain 3,811.
Metal including alloys:
Scrap 160,811 155,886 15,879 Italy 61,171; Belgium-Luxembourg 38,983;
Netherland 8,985.
Unwrought 113,140 121,634 67 Italy 42,721; West Germany 28,330;
Belgium-Luxembourg 16,494.
Semimanufactures 348,110 363,204 26,144 West Germany 109,079; Italy 64,219; United
Kingdom 55,159.
Antimony:
Ore and concentrate 144 73 — Switzerland 64; Spain 8.
Oxides 5,508 5,479 533 West Germany 1,277; United Kingdom 564.
Ash and residue containing antimony 2,545 774 540 Japan 188.
Metal including alloys, all forms 158 69 16 Belgium-Luxembourg 35.
Arsenic: Metal including alloys, all forms 128 1,058 — Israel 198; India 144; Taiwan 119.
Beryllium: Metal including alloys, all forms 3 196 — All to West Germany.
Bismuth: Metal including alloys, all forms 73 88 — Belgium-Luxembourg 37; Netherlands 21.
Cadmium: Metal including alloys, all forms 544 679 77 Begium-Luxembourg 291; Netherlands 136.
Chromium:
Ore and concentrate 3,113 9,676 — Italy 8,095; West Germany 1,225.
Oxides and hydroxides 133 106 1 West Germany 601.
Metal including alloys, all forms 2,205 2,354 797 West Germany 890; United Kingdom 247.
Cobalt:
Ore and concentrate — A — All to West Germany.
Oxides and hydroxides 33 55 6 Italy 8.
Ash and residue containing cobalt 117 14 e United Kingdom 7; Netherlands 4; West Germany 3.
Metal including alloys, all forms 597 966 115 Belgium-Luxembourg 334; West Germany 129;
Columbium and tantalum: Tantalum metal
including alloys, all forms 25 27 3 West Germany 19; United Kingdom 2.
Copper:
Ore and concentrate 1,707 996 — West Germany 820; Belgium-Luxembourg 124.
Matte and speiss including cement copper 578 215 — Italy 77; West Germany 35; U.S.S.R. 5.
Oxides and hydroxides 14 20 — Algeria 7; Tunisia 7; Japan 2.
Sulfate 825 381 —_ Belgium-Luxembourg 125; Finland 45; United
Kingdom 45.
Ash and residue containing copper 14,960 12,430 30 Belgium-Luxembourg 8,823; Sweden 1,320; Spain 720.
Metal including alloys:
Scrap 174,213 188,955 428 West Germany 66,433; Belgium-Luxembourg 49,044;
Italy 35,205.
Unwrought 5,638 28,658 57 Spain 11,353; Belgium-Luxembourg 8,787; Italy 4,191.
Semimanufactures 312,129 336,433 3,565 West Germany 89,939; Italy 77,835; Spain 40,466.
Germanium: Metal including alloys, all forms 17 19 13 Belgium-Luxembourg 5; United Kingdom 1; Japan 1.
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TABLE 3—Continued
FRANCE: EXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989

United States Other (principal)
METALS—Continued
Gold:
Waste and sweepings value, thousands $2,431 $6,846 $22 Switzerland $4,036; Canada $1,414; Belgium-
Luxembourg $990.
Metal including alloys, unwrought and
partly wrought kilograms 28,762 40,779 160 United Kingdom 13,832; Switzerland 9,374;
Singapore 6,048.
Hafnium: Metal including alloys, all forms 3 10 5 United Kingdom 3; Sweden 1.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite thousand tons 3,775 3,563 — Belgium-Luxembourg 3,462.
Pyrite, roasted 36 317 — Mainly to Italy.
Metal:
Scrap thousand tons 3,692 4,260 1 Italy 1,636; Spain 1,194.
Pig iron, cast iron, related materials 142,626 43,627 —_ Belgium-Luxembourg 30,404; Italy 5,932.
Ferroalloys:
Ferrochromium 48,364 12,895 24 West Germany 6,374; United Kingdom 2,183;
Belgium Luxembourg 1,690.
Ferromanganese 31,963 21,586 11,712 Italy 1,911; West Germany 1,591; Belgium-
Luxembourg 1,110.
Ferromolybdenum - 2,199 2,433 — Netherlands 1,245; West Germany 578; Italy 485.
Ferronickel 3,720 4,325 — Italy 1,840; Spain 1,787; West Germany 698.
Ferroniobium 17 46 — Taiwan 12; Belgium-Luxembourg 30.
Ferrosilicochromium 9 4 — All to Saudi Arabia.
Ferrosilicomagnesium 9,389 10,240 — Italy 2,364; Spain 1,800; Replublic of Korea 804.
Ferrosilicomanganese 26,290 45,002 429 West Germany 11,141; Belgium-Luxembourg 10,528;
Italy 10,459.
Ferrosilicon 46,945 40,739 933 West Germany 14,778; Italy 11,915; Japan 5,772.
Ferrosilicozirconium 1,809 1,221 244 Yugoslavia 322; Replublic of South Africa 126.
Unspecified 30,140 28,485 3,713 Belgium-Luxembourg 4,568; West Germany 4,165.
Semimanufactures:
Steel, primary forms 966,668 887,352 141,670 Belgium-Luxembourg 424,821; West Germany 118,513.
Flat-rolled products:
Of iron or non alloy steel:
Not clad, plated, coated thousand tons 4,411 4,475 443 Italy 1,212; West Germany 579; Spain 508.
Clad, plated, coated do. 1,634 1,569 100 West Germany 342; Italy 198; Belgium-Luxembourg 113.
Of alloy steel do. 546 528 30 West Germany 108; Italy 73; Spain 62.
Bars, rods, angles, shapes, sections do. 2,462 2,662 209 West Germany 795; Italy 289; Belgium-Luxembourg 276.
Rails and accessories do. 92 126 1 Italy 24; Spain 13; Tunisia 8.
Wire do. 194 193 38 West Germany 46; Libya 19; Belgium-Luxembourg 10.
Tubes, pipes, fittings do. 1,036 1,372 74 West Germany 149; Italy 125; Iraq 96.
Lead:
Ore and concentrate 23 10 — Yugoslavia 5; Switzerland 3; Israel 1.
Oxides 18,163 21,531 — Japan 6,773; Belgium-Luxembourg 4,566; U.S.S.R. 3,899.
Ash and residue containing lead 5,265 2,613 — Belgium-Luxembourg 1,444; Netherlands 631; West
Germany 537.
Metal including alloys:
Scrap 5,455 12,692 — West Germany 5,046; Ireland 1,937; Spain 1,864.
Unwrought 75,874 73,575 701 West Germany 24,452; Italy 10,903;

See footnotes at end of table.
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TABLE 3—Continued

FRANCE: EXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity

1988

1989

Destinations, 1989

United States Other (principal)

METALS—Continued

Lead:—Continued

Metal including alloys:—Continued
Semimanufactures 1,604 1,779 18 Netherlands 487; Belgium-Luxembourg 372; West
Germany 119.

Lithium: Oxides and hydroxides 185 3 — Mainly to Ivory Coast.

Magnesium: Metal including alloys:

Scrap 490 299 21 Netherlands 215.

Unwrought 7,144 385 — West Germany 187; Greece 70; Netherlands 67.

Semimanufactures 1411 1,892 4 West Germany 1,155; Italy 321; United Kingdom 225.
Manganese:

Ore and concentrate, metallurgical-grade 95,584 94,956 — Norway 62,000; Italy 10,686; Spain 8,733.

Oxides 1,009 1,901 — Belgium-Luxembourg 1,003; Italy 440.

Metal including alloys, all forms 7,294 6,823 393 West Germany 2,126; Sweden 1,103; United Kingdom 830.
Mercury 324 105 — Netherlands 65; West Germany 22; Belgium-Luxembourg 6.
Molybdenum:

Ore and concentrate 1,267 1,273 102 Austria 735; Belgium-Luxembourg 289.

Ash and residue containing molybdenum 226 400 — United Kingdom 16 7; Austria 75; West Germany 58.

Metal including alloys:

Scrap 76 96 — West Germany 21.

Unwrought 75 72 Q) Austria 41; West Germany 21.
Semimanufactures 160 127 13 Belgium-Luxembourg 21; West Germany 18; India 18.
Nickel:

Ore and concentrate — 289 — Belgium-Luxembourg 163.

Matte and speiss 139 72 — Belgium-Luxembourg 64.

Oxides and hydroxides 66 15 — Replublic of Korea 6.

Ash and residue containing nickel 1,636 2,275 291 Netherlands 619; Belgium-Luxembourg 397; Austria 341.

Metal including alloys:

Scrap 4,582 3,863 293 West Germany 2,069; Netherlands 562; United
Kingdom 403.
Unwrought 7,038 6,263 2,076 West Germany 2,438; Sweden 490.
Semimanufactures 6,379 4,589 937 West Germany 2,218; United Kingdom 696.
Platinum-group metals:
Waste and sweepings value, thousands $4,464 $11,690 $36 Belgium-Luxembourg $5,495; Italy $3,782; Norway $831.
Metals including alloys, unwrought and
partly wrought:
Palladium kilograms 3,957 4,722 13 Austria 1,208; Netherlands 1,067.
Platinum do. 7,065 7,164 468 Netherlands 3,415; Spain 1,706; United Kingdom 705.
Rhodium do. 455 315 119 Belgium-Luxembourg 152; United Kingdom 25.
Iridium, osmium, ruthenium do. 24 32 6 Belgium-Luxembourg 23; West Germany 8.
Rare-earth metals including alloys, all forms 30 1 A Mainly to Spain.
Selenium, elemental 13 26 — Switzerland 11; Spain 7; West Germany 5.
Silicon, high-purity 35 45 4 Japan 17; West Germany 4.
Silver:

Ore and concentrate 25 5 5

Waste and sweepings® value, thousands $8,872 $10,674 $79 United Kingdom $3,998; Switzerland $1,850; Italy $1,709.

Metal including alloys, unwrought and

partly wrought kilograms 529,104 601,317 @) Switzerland 200,206; Spain 179,847; United

Kingdom 76,844.

See footnotes at end of table.
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TABLE 3—Continued
FRANCE: EXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Tellurium, elemental 129 37 — West Germany 13; Greece 6; Argentina 5.
Tin:
Ore and concentrate — 3 — All to Belgium-Luxembourg.
Oxides 66 23 — Mainly to Netherlands.
Ash and residue containing tin 87 68 — Belgium-Luxembourg 31; West Germany 24; United
Kingdom 9.
Metal including alloys:
Scrap 468 442 4 West Germany 309; Belgium-Luxembourg 59;
Netherlands 39.
Unwrought 205 171 — West Germany 94; United Kingdom 25.
Semimanufactures 139 239 12 Spain 57; Tunisia 13; Belgium-Luxembourg 12.
Titanium:
Ore and concentrate 481 4,735 — United Kingdom 4,500; Malaysia 70.
Oxides 25,724 24911 4,996 West Germany 5,284; Italy 2,675.
Ash and residue containing titanium 7,912 —
Metal including alloys:
Scrap 1,459 1,254 203 United Kingdom 580; West Germany 255.
Unwrought 130 230 1 United Kingdom 44; Egypt 40; Italy 39.
Semimanufactures 554 1,631 157 Taiwan 443; United Kingdom 189.
Tungsten:
Ore and concentrate 99 A — All to Netherlands.
Oxides and hydroxides 100 62 — Spain 42.
Metal including alloys:
Scrap 203 148 — West Germany 117.
Unwrought 176 A — Mainly to Italy.
Semimanufactures 62 288 11 United Kingdom 57; West Germany 46; Belgium-
Luxembourg 42.
Uranium and thorium:
Oxides and other compounds 2,184 1,515 191 U.S.S.R. 422; Belgium-Luxembourg 339.
Metal including alloys, all forms:
Uranium 4,722 3,167 473 Niger 4,807; Nambia 2,209; Australia 1,305.
Thorium 1 A — Mainly to Japan
Vanadium:
Ore and concentrate — Q) — All to West Germany.
Oxides and hydroxides 269 84 31 Belgium-Luxembourg 50.
Ash and residue containing vanadium 529 134 — All to West Germany.
Metal including alloys:
Unwrought including waste and scrap 4 1 1
Semimanufactures 54 Q) Q)
Zinc:
Ore and concentrate 31,190 26,823 1 Italy 14,686; Belgium-Luxembourg 11,626: Spain 511.
Oxides 21,059 23,134 403 Italy 4,083; West Germany 3,964; Belgium-
Luxembourg 3,194,
Blue powder 2,961 2,066 — West Germany 1,343; Belgium-Luxembourg 245; Italy 229.
Ash and residue containing zinc 28,594 33,937 95 Belgium-Luxembourg 17,999; Spain 7,608; West

Germany 4,591.

See footnotes at end of table.
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TABLE 3—Continued
FRANCE: EXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued

Zinc:—Continued

Metal including alloys:
Scrap 23,086 28,844 22 Italy 6,177; West Germany 6,160; Belgium-
Luxembourg 5,608.
Unwrought 75,513 85,772 7,613 West Germany 23,515; Italy 13,321; Belgium-
Luxemmbourg 11,229.
Semimanufactures 39,498 42,263 79 Belgium-Luxembourg 16,378; West Germany 13,242;
Hungary 2,693.
Zirconium: Ore and concentrate 3,291 3,288 — Ttaly 1,299; West Germany 867; Netherlands 536.
Other:
Ores and concentrates 133 173 1 Italy 121; Denmark 24; Spain 22.
Oxides and hydroxides 3,226 5,653 37 West Germany 5,372; Belgium-Luxembourg 96.
Ashes and residues 23,733 40,303 10 France 19,613; Italy 7,295; Canada 6,340.
Base metals including alloys, all forms 3 70 18 Japan 21; West Germany 17.
INDUSTRIAL MINERALS

Abrasives, n.e.s.:

Natural: Corundum, emery, pumice, etc. 2,415 3,331 28 Portugal 499; Turkey 402; Italy 245.
Artificial:Corundum 23,582 23,917 718 Netherlands 5,374; West Germany 4,507; Spain 3,137.
Grinding and polishing wheels and stones 7,951 10,048 604 Italy 2,295; United Kingdom 1,483; Netherlands 1,296.

Asbestos, crude 557 —

Barite and witherite 93,388 89,037 523 West Germany 83,469; Italy 2,440; Belgium 1,215.

Boron materials: Crude natural borates 6,246 5,777 — Spain 5,427.

Cement thousand tons 1,961 2,114 317 United Kingdom 749; Ivory Coast 206; West Germany 203.

Chalk 629,897 605,103 1,534 West Germany 172,210; Belgium-Luxembourg

140,439; Switzerland 56,444.

Clays, crude: -
Bentonite 9,006 19,315 20 Spain 5,246; Portugal 4,217; Netherlands 3,583.
Chamotte earth or dinas earth 128,642 141,729 — West Germany 39,082; Italy 29,519; Netherlands 23,240.
Fuller’s earth 3,971 4,113 — Italy 3,244; Switzerland 629.

Fire clay 125,924 139,957 — Italy 86,812; West Germany 26,894; Morocco 5,848.
Kaolin 248,253 267,080 10 Italy 84,107; West Germany 58,840; Spain 33,165.
Unspecified 82,474 89,212 6 Italy 54,565; West Germany 17,501; Spain 4,349.

Cryolite and chiolite 128 258 — Replublic of South Africa 90; Switzerland 81; Tunisia 70.

Diamond, natural:

Gem, not set or strung carats 35,098 43,982 3,307 Switzerland 17,940; Belgium-Luxembourg 6,831;
Hong Kong 3,969.

Industrial do. 179,120 142,485 76,780 Belgium-Luxembourg 16,595; Netherlands 9,010.

Unsorted do. 7,931 12,267 — Belgium-Luxembourg 11,936.

Dust and powder kilograms 167 239 5 Italy 115; United Kingdom 37; Switzerland 33.

Diatomite and other infusorial earth 36,309 36,767 — West Germany 12,785; Italy 5,769; Belgium-

Luxembourg 2,790.

Feldspar, fluorspar, related materials:

Feldspar 77,857 119,843 — Spain 65,550; Belgium-Luxembourg 22,010; West
Germany 21,768.

Fluorspar 38,564 57,842 18 Italy 29,487; West Germany 14,968; Belgium-
Luxembourg 5,259.

Unspecified 57 393 — Mainly to Netherlands.

See footnotes at end of table.
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(Metric tons unless otherwise specified)

TABLE 3—Continued
FRANCE: EXPORTS OF MINERAL COMMODITIES!

Destinations, 1989

Commodity 1988 1989 United States Other (principal)
INDUSTRIAL MATERIALS—Continued
Fertilizer materials:
Crude, n.e.s. 79,826 53,834 166 Switzerland 12,847; West Germany 12,774; United
Kingdom 10,549.
Manufactured:
Ammonia 93,568 42,505 — United Kingdom 18,217; Finland 8,025; West
Germany 5,176.
Nitrogenous 702,270 603,650 12,096 Spain 151,032; United Kingdom 71,395;
Netherlands 62,122.
Phosphatic 190,198 278,103 — West Germany 162,566; Switzerland 44,247.
Potassic 531,597 356,234 — Belgium-Luxembourg 154,952; Netherlands 39,843.
Unspecified and mixed 564,079 645,489 55 Spain 107,960; West Germany 91,884; Ireland 74,096.
Graphite, natural 616 726 33 West Germany 367; Spain 51.
Gypsum and plaster thousand tons 1,157 1,005 A West Germany 507; Belgium-Luxembourg 1,375;
Netherlands 49.
Iodine 69 30 — Mainly to Netherlands.
Kyanite and related materials 46,516 49,764 18 United Kingdom 33,398; Sweden 2,223; Belgium-
Luxembourg 2,164.
Lime 400,304 410,844 — West Germany 293,736; Belgium-Luxembourg
84,442; Guinea 14,518.
Magnesium compounds:
Magnesite, crude 450 573 - Belgium-Luxembourg 498; West Germany 57.
Oxides and hydroxides 21,685 19,580 20 West Germany 6,778; Italy 2,992; Martinique 1,173.
Sulfate 930 720 — Spain 424; Martinique 161; West Germany 72.
Mica:
Crude including splittings and waste 7,414 8,405 44 West Germany 3,351; United Kingdom 1,770;
Belgium-Luxembourg 730.
Worked including agglomerated splittings 1,352 1,214 9 Hong Kong 244; Switzerland 215; Italy 170.
Nitrates, crude 3 25 — Mainly to Belgium-Luxembourg.
Phosphates, crude 4,459 12,863 — China 10,500.
Pigments, mineral:
Natural, crude 1,506 1,137 20 Togo 171; Spain 160; Burkina Faso 129.
Iron oxides and hydroxides, processed 9,716 13,068 90 Italy 6,458; West Germany 1,903; Spain 1,100.
Potassium salts, crude — 2 — All to Belgium-Luxembourg
Precious and semiprecious stones other than
diamond:
Natural value, thousands $52,224 $59,610 $6,558 Switzerland $40,277; United Kingdom $25,396.
Synthetic do. $19,039 $18,345 $718 Switzerland $11,920; West Germany $968; Italy $432.
Pyrite, unroasted A 23 @] Mainly to West Germany.
Salt and brine 514,074 529,287 27,809 Italy 241,450; West Germany 83,100; Spain 32,245.
Sodium compounds, n.e.s.: Sulfate,
manufactured 27,295 40,838 —_— Italy 12,841; Spain 9,235; Iraq 6,998.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked thousand tons 168 196 15 Belgium-Luxembourg 88; Switzerland 46; West
Germany 22.
Worked do. 84 95 10 Belgium-Luxembourg 34; West Germany 19;

Switzerland 11.

See footnotes at end of table.
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(Metric tons unless otherwise specified)

TABLE 3—Continued
FRANCE: EXPORTS OF MINERAL COMMODITIES?

Commodity

1988

1989

Destinations, 1989

United States Other (principal)
INDUSTRIAL MINERALS—Continued
Stone, sand and gravel —Continued
Dolomite, chiefly refractory-grade do. 93 69 — Belgium-Luxembourg 30; West Germany 7; Spain 7.
Gravel and crushed rock do. 10,864 11,522 6 West Germany 4,466; Switzerland 4,222; Netherlands 1,284.
Limestone other than dimension do. 265 296 @) Norway 27; West Germany 118; United Kingdom 22.
Quartz and quartzite do. 6 3 ©) Switzerland 1; Belgium-Luxembourg 1.
Sand other than metal-bearing do. 4,365 4,897 ® West Germany 2,412; Switzerland 1,103; Italy 806.
Sulfur:
Elemental:
Crude including native and byproduct 546,783 442,523 1 United Kingdom 158,463; Tunsia 88,422; Algeria 51,450.
Colloidal, precipitated, sublimed 556 356 — Italy 81; Spain 76; West Germany 56.
Dioxide 2,294 1,197 — Belgium-Luxembourg 866.
Sulfuric acid 247,595 287,347 — Belgium-Luxembourg 203,915; United Kingdom
61,070; Ireland 12,742.
Talc, steatite, soapstone, pyrophyllite 141,420 146,352 4,270 West Germany 37,938; Netherlands 31,493; Spain 17,941.
Vermiculite, perlite and chlorite 1,155 700 — Belgium-Luxembourg 301; Portugal 179; Algeria 58.
Other:
Crude thousand tons 1,652 1,371 Q) Belgium-Luxembourg 1,257; Switzerland 96; West
Germany 8.
Slag and dross, not metal-bearing do. 428 325 36 West Germany 248; Belgium-Luxembourg 52;
Switzerland 12.
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural 28,408 5,063 4 United Kingdom 2,311.
Carbon black 111,321 122,069 2 Spain 31,218; West Germany 27,471; United
Kingdom 22,048.
Coal:
Anthracite 38,351 62,562 9 Belgium-Luxembourg 21,358; West Germany 14,427;
Tunisia 10,458.
Bituminous 1,644,505 745,379 — West Germany 353,660; Norway 99,432; United
Kingdom 76,157.
Briquets of anthracite and bituminous v
coal 17,652 13,361 — Belgium-Luxembourg 7,291; Italy 5,080.
Lignite including briquets 664 1,022 — Mainly to Spain.
Coke and semicoke 633,618 489,585 16,000 Norway 107,881; West Germany 91,113; Italy 54,887.
Gas, natural: Gaseous thousand cubic meters 245,775 557,963 — West Germany 354,966; Switzerland 101,142;
Belgium-Luxembourg 81,805.
Peat including briquets and litter 3,338 3,383 — West Germany 1,662; Italy 481; Ivory Coast 276.
Petroleum:
Crude thousand 42-gallon barrels 967 138 — Mainly to Netherlands.
Refinery products:
Liquefied petroleum gas do. 6,252 8,048 458 Italy 3,172; West Germany 694; Spain 670.
Gasoline, motor do. 15,241 NA
Naphtha do. 1,275 NA
Mineral jelly and wax do. 1,025 778 1 West Germany 431; Netherlands 93; United Kingdom 83.
Kerosene and jet fuel do. 5,681 7,315 739 Switzerland 2,866; West Germany 1,041.
Distillate fuel oil do. 18,695 11,728 223 Switzerland 5,201; West Germany 3,484; Spain
1,134.
Lubricants do. 6,329 6,806 49 Belgium-Luxembourg 1,078; West Germany 990;

Netherlands 7171.

See footnotes at end of table.
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TABLE 3—Continued
FRANCE: EXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1989

Commodity 1988 1989 —
United States Other (principal)
MINERAL FUELS '
AND RELATED MATERIALS—Continued
Petroleum —Continued
Refinery products—Continued

Residual fuel oil do. 20,546 2,530 2,339 Italy 5,047; United Kingdom 3,933.

Bitumen and other residues do. 1,535 1,549 — United Kingdom 429; Spain 323; Switzerland 148.

Bituminous mixtures do. 172 200 A Algeria 58; Belgium-Luxembourg 28; West Germany 22.

Petroleum coke do. 4 7 1 West Germany 4; Belgium-Luxembourg 1; Canada 1.
NA Not available.
ITable prepared by Ronald L. Hatch.
2Less than 1/2 unit.
3May contain other precious metals.

TABLE 4

FRANCE: IMPORTS OF MINERAL COMMODITIES!?

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkali metals . 631 1,115 366 United Kingdom 391; West Germany 154.
Alkaline-earth metals 340 500 12 U.S.S.R. 238; China 93; West Germany 62.
Aluminum:
Ore and concentrate 1,069,102 1,348,886 19 Guinea 988,071; Greece 123,519; China 92,525.
Oxides and hydroxides 267,147 410,179 1,301 Greece 175,510; Jamaica 73,031; New Guinea 56,146.
Ash and residue containing aluminum 16,545 10,552 — West Germany 6,415; Belgium-Luxembourg 2,252;
Italy 925.
Metal including alloys:
Scrap 96,994 122,986 15,859 Netherlands 28,608; Belgium-Luxembourg 26,469;
West Germany 20,604.
Unwrought 461,776 484,249 3,043 Norway 111,359; Netherlands 85,346; West
Germany 61,731.
Semimanufactures 326,998 379,111 3,032 West Germany 108,102; Belgium-Luxembourg 72,007;
Netherlands 28,167.
Antimony:
Ore and concentrate 9,269 12,806 — China 5,701; Bolivia 4,148; Australia 1,613.
Oxides 989 772 3 Belgium-Luxembourg 374; China 142; United Kingdom 81.
Ash and residue containing antimony 395 1,741 — Peru 1,290; Spain 399.
Metal including alloys, all forms 1,080 2,729 (@) China 1,652; U.S.S.R. 457; Thailand 323.
Arsenic:
Metal including alloys, all forms 71 250 @) China 89.
Beryllium:
Oxides and hydroxides 5 11 — All from Spain.
Metal including alloys, all forms 11 2 1
Bismuth: Metal including alloys, all forms 427 273 Q) Belgium-Luxembourg 92; Peru 80; United Kingdom 81.
Cadmium: Metal including alloys, all forms 1,180 1,746 53 Netherlands 243; Belgium-Luxembourg 223; Finland 219.

See footnotes at end of table.
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TABLE 4—Continued
FRANCE: IMPORTS OF MINERAL COMMODITIES!

Commodity

1988

1989

Sources, 1989

United States Other (principal)
METALS—Continued
Chromium:
Ore and concentrate 80,910 81,288 — Turkey 27,143; U.S.S.R. 19,230; Albania 17,409.
Oxides and hydroxides 7,167 8,571 7 United Kingdom 3,889; West Germany 2,977; Italy 1,271.
Metal including alloys, all forms 264 504 4 U.S.S.R. 208; United Kingdom 122; Japan 86.
Cobalt:
Oxides and hydroxides 286 357 1 United Kingdom 3,889; West Germany 2,977; Italy 1,271.
Ash and residue containing cobalt - 43 — Norway 36; Netherlands 7.
Metal including alloys, all forms 1,563 1,518 142 Zambia 327; Zaire 282; United Kingdom 220.
Columbium and tantalum:
Ore and concentrate 1 —
Ash and residue containing columbium
and tantalum 32 Q) — All from West Germany.
Metal including alloys, all forms, :
tantalum 45 30 22 Austria 2; West Germany 1.
Copper:
Ore and concentrate 4,566 137 1 Italy 51; Netherlands 48.
Matte and speiss including cement copper 5,446 91 49 West Germany 29.
Oxides and hydroxides 805 1,058 10 Norway 391; Belgium-Luxembourg 349; Italy 211.
Sulfate 6,133 5,176 38 Ttaly 2,259; Netherlands 931; Spain 371.
Ash and residue containing copper 5,793 3,922 21 Italy 922; Belgium-Luxembourg 504; Switzerland 421.
Metal including alloys:
Scrap 52,634 67,093 702 West Germany 14,678; United Kingdom 14,186;
Belgium-Luxembourg 9,214.
Unwrought 401,037 438,812 2,868 Chile 140,595; Belgium-Luxembourg 136,917;
Zambia 67,127.
Semimanufactures 228,069 273,360 2,123 Belgium-Luxembourg 88,382; West Germany 75,889;
Italy 62,089.
Germanium:
Oxides 17 7 — Italy 6; West Germany 1.
Metal including alloys, all forms 3 11 Q) Belgium-Luxembourg 9.
Gold:
Waste and sweepings value, thousands $1,409 $1,957 $148 Spain $514; Hungary $454; Switzerland $242.
Metal including alloys, unwrought and
partly wrought kilograms 133,756 122,983 91,011 Switzerland 8,380; Mexico 6,162; United
Kingdom 5,356.
Hafnium: Metal including alloys, all forms ® (@) — Mainly from West Germany.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite-thousand tons 18,738 19,907 61 Brazil 5,588; Australia 4,039; Mauritania 2,853.
Pyrite, roasted 74,272 100,876 — Italy 35,970; Belgium-Luxembourg 29,237; Spain 27,140.
Metal:
Scrap 801,107 866,003 1,132 West Germany 378,182; Belgium-Luxembourg
236,997; Netherlands 122,711.
Pig iron, cast iron, related materials 321,991 319,837 32 West Germany 179,658; Canada 35,285; United
Kingdom 19,709.
Ferroalloys:
Ferrochromium 181,102 180,031 48 Namibia 90,128; Finland 22,085; Sweden 19,130.

See footnotes at end of table.
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TABLE 4—Continued
FRANCE: IMPORTS OF MINERAL COMMODITIES!

Commodity

1988

1989

Sources, 1989

United States Other (principal)
METALS—Continued
Iron and steel:—Continued
Metal:—Continued
Ferroalloys:—Continued

Ferromanganese 64,118 86,508 —_ United Kingdom 19,500; Norway 19,304; Namibia
18,177.

Ferromolybdenum 2,093 2,086 — Belgium-Luxembourg 861; United Kingdom 624;
Austria 305.

Ferronickel 54,373 47,359 — New Caledonia 38,817; Dominican Republic 4,518;
Greece 4,139.

Ferroniobium 1,035 1,094 — Brazil 556; United Kingdom 244; West Germany 220.

Ferrophosphorus 2,874 3,372 63 U.S.S.R. 2,525; Netherlands 303; West Germany 234.

Ferrosilicochromium 225 107 — Zambia 104.

Ferrosilicomagnesium 2,776 5,144 717 Norway 3,027; West Germany 888.

Ferrosilicomanganese 51,409 45,141 — Norway 35,408; Italy 6,390; Belgium-Luxembourg 2,325.

Ferrosilicon 57,591 59,029 142 Norway 30,585; West Germany 8,406; Italy 7,901.

Ferrosilicozirconium 76 314 302 NA. )

Ferrotitanium and ferrosilcotitanium 1,882 2,582 1 United Kingdom 1,779; U.S.S.R. 254; Belgium-

Luxembourg 219.
Ferrotungstun and ferrosilcotungstun 596 601 — China 490; Austria 65; Netherlands 34.
Ferrovanadium 1,103 851 11 Belgium-Luxembourg 373; Austria 196; West
Germany 182.

Silicon metal 12,931 13,341 ® Norway 6,018; Brazil 3,384; Sweden 1,610.

Unspecified 4,529 6,227 —_ Italy 1,981; WestGermany 1,716; United Kingdom 775.

Steel, primary forms 584,851 551,953 234 West Germany 205,605; Belgium-Luxembourg

141,301; Italy 77,292.
Semimanufactures:
Flat-rolled products:
Of iron or non alloy steel:
Not clad, plated, coated thousand tons 3,889 4,130 34 Belgium-Luxembourg 2,230; West Germany 801; Italy 395.
Clad, plated, coated do. 760 875 1 Belgium-Luxembourg 420; West Germany 209;
United Kingdom 76.
Of alloy steel do. 405 447 1 Belgium-Luxembourg 177; West Germany 159; Italy 29.
Bars, rods, angles, shapes, sections do. 2,720 2,803 1 Italy 723; West Germany 667; Belgium-Luxembourg 646.
Rails and accessories do. 37 43 ® Belgium-Luxembourg 20; United Kingdom 7; West
Germany 3.

Wire do. 309 311 Q) Belgium-Luxembourg 92; West Germany 73; Italy 72.
Tubes, pipes, fittings do. 778 783 2 Italy 265; West Germany 186; Belgium-Luxembourg 86.
Lead:

Ore and concentrate 190,105 186,920 e Republic of South Africa 43,406; Spain 25,725;
Sweden 20,851.
Oxides 3,875 4,355 8 West Germany 3,875; Spain 127.
Ash and residue containing lead 9,059 5,206 — Italy 3,537; United Kingdom 639; Netherlands 584.
Metal including alloys:
Scrap 21,444 31,541 — Netherlands 16,370; Belgium-Luxembourg 7,990.
Unwrought 46,904 47,690 3 United Kingdom 12,866; West Germany 11,999;
Belgium-Luxembourg 11,509.
Semimanufactures 9,741 8,250 9 Belgium-Luxembourg 4,892; West Germany 2,504;

United Kingdom 468.

See footnotes at end of table.
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TABLE 4—Continued

FRANCE: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Lithium: Oxides and hydroxides 388 378 48 West Germany 138; China 136.
Magnesium: Metal including alloys:
Scrap 79 176 — Austria 108; Belgium-Luxembourg 40; West Germany 12.
Unwrought 5,625 5,122 1,548 Norway 3,161; Yugoslavia 130.
Semimanufactures 567 804 14 West Germany 208; Italy 169; Belgium-Luxembourg 80.
Manganese: .
Ore and concentrate, metallurgical-grade 1,485,531 850,594 — Gabon 603,379; Congo 85,664; Brazil 52,943.
Oxides 13,277 8,854 36 Greece 2,591; Netherlands 2,116; Belgium-
Luxembourg 1,694.
Metal including alloys, all forms 2,198 3,376 34 Replublic of South Africa 903; Netherlands 698; China 664.
Mercury 131 129 — Netherlands 27; Spain 27; China 16.
Molybdenum:
Ore and concentrate 9,614 9,406 5,619 Belgium-Luxembourg 2,191; Netherlands 397.
Oxides and hydroxides 140 152 — West Germany 52; Netherlands 48; United Kingdom 32.
Ash and residue containing molybdenum 247 331 95 Netherlands 118; Japan 48.
Metal including alloys:
Scrap 39 59 A Austria 53.
Unwrought 38 148 87 Austria 39; United Kingdom 16.
Semimanufactures 313 205 51 Austria 63; West Germany 52.
Nickel:
Ore and concentrate 33 84 —— Netherlands 49; West Germany 26; Finland 5.
Matte and speiss 14,021 14,083 — New Caledonia 13,934; Canada 88; Belgium-
Luxembourg 48.
Oxides and hydroxides 646 204 — Cuba 100; Canada 50; Finland 22.
Ash and residue containing nickel 955 802 109 Netherlands 368; West Germany 78.
Metal including alloys:
Scrap 837 1,167 187 United Kingdom 461; West Germany 80.
Unwrought 25,062 26,996 513 U.S.S.R. 9,582; West Germany 3,273; Norway 2,791.
Semimanufactures 12,834 6,058 1,726 United Kingdom 2,253; West Germany 1,167.
Platinum-group metals:
Waste and sweepings value, thousands $15,273 $36,620 $11,566 West Germany $9,810; Spain $3,905.
Metals including alloys, unwrought and
partly wrought:
Palladium kilograms 4,028 5,567 431 West Germany 1,870; U.S.S.R. 633.
Platinum do. 6,343 6,746 533 Replublic of South Africa 1,733; United Kingdom
1,245; Switzerland 994.
Rhodium do. 512 544 20 United Kingdom 167; Replublic of South Africa
129; U.S.S.R. 102.
Iridium, osmium, ruthenium do. 22 52 29 United Kingdom 18.
Rare-earth metals including alloys, all forms 228 291 55 Austria 83; Brazil 70; United Kingdom 37.
Selenium, elemental 48 68 1 West Germany 11; Canada 10; United Kingdom 7.
Silicon, high-purity 136 321 4 Netherland 162; West Germany 104; Japan 24.
Silver:
Waste and sweepings® value, thousands $25,778 $31,811 $6,159 Spain $11,912; Switzerland $6,064.
Metal including alloys, unwrought and
partly wrought kilograms 685,864 734,708 198,458 United Kingdom 123,274; Morocco 104,796.
Tellurium, elemental 57 20 A Belgium-Luxembourg 9; West Germany 7; United

Kingdom 2.

See footnotes at end of table.
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TABLE 4—Continued

FRANCE: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued v
Tin:
Oxides 85 77 Q) United Kingdom 29; Italy 28; West Germany 19.
Ash and residue containing tin 8,346 A @)
Metal including alloys:
Scrap 4 2 — Mainly from United Kingdom.
Unwrought 8,526 8,750 20 Malaysia 2,675; Belgium-Luxembourg 1,628; Brazil 1,413.
Semimanufactures 410 420 21 Netherlands 168; West Germany 133; United
United Kingdom 17.
Titanium:
Ore and concentrate 246,404 201,028 — Canada 112,074; Australia 38,670; India 36,443.
Oxides 5,387 6,736 161 United Kingdom 2,092; Belgium-Luxembourg 1,723;
West Germany 947.
Ash and residue containing titanium 120,457 23 — NA.
Metal including alloys:
Scrap 168 452 47 West Germany 232; United Kingdom 113.
Unwrought 1,613 2,437 89 Japan 1,637; U.S.S.R. 435; United Kingdom 221.
Semimanufactures 1,936 3,128 1,144 Japan 1,282; United Kingdom 356.
Tungsten:
Ore and concentrate 17,175 4 — Netherlands 2; United Kingdom 2.
Oxides and hydroxides 24 Q) — Mainly from Netherlands.
Metal including alloys:
Scrap 28 62 — Netherlands 60.
Unwrought 133 4 — Netherlands 3; United Kingdom 1.
Semimanufactures 94 149 22 West Germany 76; Austria 13; United Kingdom 11.
Uranium and thorium:
Ore and concentrate (monazite) 10,825 15,793 772 Australia 12,461; Replublic of South Africa 1,556.
Oxides and other compounds 152 137 ) West Germany 95; U.S.S.R. 36; Belgium-Luxembourg 5.
Metal including alloys, all forms, uranium 17,637 13,667 657 Nigeria 4,807; Replublic of South Africa 2,209;
Canada 1,084.
Vanadium:
Ore and concentrate 1 ® — All from West Germany.
Oxides and hydroxides 88 252 Q) Namibia 91; Netherlands 82; China 51.
Ash and residue containing vanadium 22 220 — All from West Germany.
Metal including alloys:
Scrap 53 —
Unwrought 88 89 19 West Germany 70.
Zinc:
Ore and concentrate 524,161 533,365 10,876 Canada 152,502; Sweden 76,410; Bolivia 55,627.
Oxides 11,650 12,990 1 Belgium-Luxembourg 3,817; West Germany 3,163;
Netherlands 2,930.
Blue powder 7,256 7,083 — Belgium-Luxembourg 6,291; West Germany 377;
Norway 328.
Ash and residue containing zinc 55,624 50,131 3,965 West Germany 16,037; Belgium Luxembourg 15,462;
Spain 4,008.
Metal including alloys:
Scrap 10,029 11,418 18 Belgium-Luxembourg 4,292; Netherlands 2,299; Italy 1,706.
Unwrought 111,133 109,026 — West Germany 31,949; Belgium-Luxembourg 30,907;

Netherlands 26,274.

See footnotes at end of table.
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TABLE 4—Continued
FRANCE: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
METALS—Continued
Zinc:—Continued
Metal including alloys:—Continued
Semimanufactures 18,548 10,354 258 West Germany 5,620; Belgium-Luxembourg 2,010;
Netherlands 961.
Zirconium:
Ore and concentrate 45,761 52,164 491 Australia 39,965; Namibia 5,908; Brazil 3,993.
Oxides 165 239 18 Unitied Kingdom 56; West Grmany 40.
Metal including alloys:
Scrap 99 72 32 West Germany 15.
Unwrought 123 20 1 Italy 11; West Germany 5.
Semimanufactures 85 101 87 Sweden 5; Belgium-Luxembourg 2.
Other:
Ores and concentrates:
Of base metals 9916 728 — Greece 690; Italy 23; West Germany 13.
Of precious metals 1,226 22,716 — Greece 22,587; Canada 99.
Ashes and residues 9,397 27,678 65 Spain 7,532; Belgium-Luxembourg 4,143; Brazil 1,983.
Base metals including alloys, all forms 22 88 8 West Germany 42; Belgium-Luxembourg 22.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 28,839 26,275 614 Turkey 18,034; Greece 2,412; Italy 1,542.
Artificial:
Corundum 17,346 18,592 2,339 West Germany 5,110; Italy 4,540; Austria 2,801.
Silicon carbide 24,654 26,032 154 West Germany 6,197; Norway 5,207; Italy 4,056.
Dust and powder of precious and semi-
precious stones excluding diamond  kilograms 6 1,563 Q) West Germany 1,548; Switzerland 10; Ireland 3.
Grinding and polishing wheels and stones 13,176 23,421 203 West Germany 11,657; Italy 4,077; Netherlands 2,487.
Asbestos, crude 76,365 66,556 82 Canada 32,641; U.S.S.R. 16,675; Italy 6,779.
Barite and witherite 34,250 45,441 —_ China 12,910; Morocco 10,780; Belgium-Luxembourg
8,432.
Boron materials:
Crude natural borates 128,340 105,905 5,021 Turkey 99,338; United Kingdom 967; Netherlands 257.
Elemental 6 29 2 Belgium-Luxembourg 25; West Germany 2.
Oxides and acids 3,176 2,040 231 Italy 1,396; West Germany 265.
Bromine 6,967 8,314 — Israel 7,316; East Germany 510; United Kingdom 270.
Cement 545,565 634,106 15 Belgium-Luxembourg 359,785; Greece 99,955;
West Germany 77,856.
Chalk 34,164 40,386 — Belgium-Luxembourg 26,533; West Germany 12,021.
Clays, crude:
Bentonite 114,725 125,749 7,667 Italy 64,031; Greece 31,734; West Germany 12,441.
Chamotte earth 22,084 29,114 2,518 West Germany 22,829; Czechoslavakia 3,376.
Fire clay 3,387 3,291 342 West Germany 2,443.
Fuller’s earth 1,142 2,618 194 Spain 1,628; United Kingdom 652.
Kaolin 373,662 378,275 68,088 United Kingdom 231,785; West Germany 20,302;
Czechoslovakia 19,166.
Unspecified 266,958 315,570 1,668 West Germany 226,481; Senegal 53,979; United
Kingdom 15,910.
Cryolite and chiolite 748 797 — Denmark 773.

See footnotes at end of table.
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TABLE 4—Continued
FRANCE: IMPORTS OF MINERAL COMMODITIES!

Sources, 1989

Commodity 1988 1989 United States Other (principal)
INDUSTRIAL MINERALS—Continued
Diamond, natural:
Stones:
Genm, not set or strung carats 450,940 314,179 8,565 Belgium-Luxembourg 140,801; India 65,291; Israel 44,772.
Industrial do. 359,900 557,147 329,497 Belgium-Luxembourg 105,852; Zaire 39,318.
Unsorted do. 47,454 26,668 — Belgium-Luxembourg 21,132.
Dust and powder kilograms 1,427 1,790 851 Ireland 405; Belgium-Luxembourg 297.
Diatomite and other infusorial earth 11,688 14,130 6,496 West Germany 3,815; Spain 2,234; Denmark 768.
Feldspar, fluorspar, related materials:
Feldspar 29,021 32,008 — West Germany 21,756; Portugal 5,149; Spain 2,121.
Fluorspar 14,220 21,852 — Morocco 8,512; China 6,582; West Germany 5,600.
Leucite, nepheline, nepheline syenite 36,043 33,180 465 Norway 24,414; Canada 5,695; Netherlands 2,516.
Fertilizer materials:
Crude, n.e.s. 84,269 100,802 778 Belgium-Luxembourg 42,417; Netherlands 36,356;
Italy 14,813.
Manufactured:
Ammonia thousand tons 268 618 — Trinadad and Tobago 159; Netherlands 142; U.S.S.R. 99.
Nitrogenous do. 3,169 4,112 620 Netherlands 1,389; Belgium-Luxembourg 878.
Phosphatic do. 658 848 1 Belgium-Luxembourg 404; Tunisia 160; Morocco 130.
Potassic do. 1,151 1,428 8 Canada 338; United Kingdom 222; U.S.S.R. 185.
Unspecified and mixed do. 2,029 2,200 139 Belgium-Luxembourg 920; Netherlands 348; Morocco 221.
Graphite, natural 5,707 6,424 101 China 3,056; West Germany 1,039; Austria 865.
Gypsum and plaster 229,331 185,551 481 West Germany 137,326; Switzerland 14,268; Spain 4,677.
Todine 860 931 —_ Japan 689; Chile 210; United Kingdom 18.
Kyanite and related materials 5,331 5,100 1,850 Replublic of South Africa 1,977; West Germany
573; Netherlands 277.
Lime 110,240 147,214 — West Germany 75,412; Belgium-Luxembourg 40,525;
Spain 17,254,
Magnesium compounds:
Magnesite, crude 5,844 987 50 Italy 480; Austria 166.
Oxides and hydroxides 210,114 217,808 2,997 Greece 59,395; Spain 44,687; North Korea 33,932.
Sulfate 153,070 187,025 — West Germany 151,232; East Germany 34,652;
Belgium-Luxembourg 1,115.
Mica:
Crude including splittings and waste 4,225 5,855 105 India 2,719; Brazil 1,400; Morocco 750.
Worked including agglomerated splittings 291 399 1 Belgium-Luxembourg 207; Switzerland 86.
Nitrates, crude 11,544 10,654 — Belgium-Luxembourg 10,546.
Phosphates, crude 3,655,051 3,578,361 776,932 Israel 902,901; Morocco 654,730; Algeria 242,935.
Phosphorus, elemental 503 962 2 U.S.S.R. 395; Italy 224; West Germany 141.
Pigments, mineral:
Natural, crude 14,747 1,068 — West Germany 208.
Iron oxides and hydroxides, processed 42,497 50,341 547 West Germany 38,075; Belgium-Luxembourg 3,951;
Italy 2,871.
Potassium salts, crude 58,260 74,040 — U.S.S.R. 50,883; Israel 13,155; Jordan 10,000.
Precious and semiprecious stones other than
diamond:
Natural value, thousands $93,372 $113,204 $4,717 Switzerland $47,874; Thailand $18,834;
United Kingdom $5,450.
Synthetic do. $7,347 $9,342 $1,640 Mauritius $2,320; Switzerland $1,716.
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TABLE 4—Continued

FRANCE: IMPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Sources, 1989

Commodity 1988 1989 United States Other (principal)
INDUSTRIAL MINERALS—Continued
Pyrite, unroasted 1,317 1,188 139 Italy 863.
Salt and brine 181,248 169,210 81 United Kingdom 44,765; Netherlands 40,159;
West Germany 26,768.
Sodium compounds, n.e.s.:
Soda ash, manufactured 68,640 69,110 4,311 West Germany 25,053; Belgium-Luxembourg 15,481;
Poland 10,494.
Sulfate, manufactured 73,808 89,222 48 Belgium-Luxembourg 45,387; Spain 30,524; Austria 4,274.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked 297,396 335,273 120 Namibia 54,012; West Germany 48,963; Italy 39,778.
Worked 420,848 438,161 37 Spain 218,110; Italy 130,144,
Dolomite, chiefly refractory-grade 368,856 315,935 — Belgium-Luxembourg 288,323; Italy 17,138;
West Germany 2,209.
Gravel and crushed rock 4,281,344 6,090,265 45 Belgium-Luxembourg 5,151,903; United Kingdom
390,346; West Germany 247,243.
Limestone other than dimension 187,241 202,948 — Belgium-Luxembourg 202,795.
Quartz and quartzite 299,166 257,260 587 Belgium-Luxembourg 240,963; Italy 7,198; West
Germany 1,823.
Sand other than metal-bearing 2,049,562 2,178,462 257 Belgium-Luxembourg 1,525,723; West Germany
278,214; United Kingdom 188,339.
Sulfur:
Elemental:
Crude including native and byproduct 762,013 636,923 47,896 Poland 273,821; West Germany 121,845; Canada 64,424.
Colloidal, precipitated, sublimed 535 604 A Algeria 500; Spain 53; West Germany 36.
Dioxide 1,260 197 — Belgium-Luxembourg 139; West Germany 58.
Sulfuric acid 166,896 166,638 — Belgium-Luxembourg 58,476; United Kingdom
36,625; Spain 33,876.
Talc, steatite, soapstone, pyrophyllite 23,326 25,979 528 China 7,580; Belgium-Luxembourg 7,447; Italy 378.
Vermiculite, perlite, chlorite 92,101 98,429 330 Turkey 26,516; Namibia 22,779; Greece 21,182.
Other:
Crude 3,510,146 4,126,654 1,669 Switzerland 3,583,027; Norway 211,758; Spain 179,855.
Slag and dross, not metal-bearing 2,490,686 269,573 2,923 Belgium-Luxembourg 114,348; Netherlands

77,944; West Germany 62,887.

MINERAL FUELS AND RELATED MATERIALS

Asphalt and bitumen, natural 9,584 3,720 1,941 Belgium-Luxembourg 1,600; United Kingdom 73.
Carbon: .
i Carbon black 113,674 112,619 1,178 West Germany 37,093; Netherlands 35,282; Italy 11,361.
j Coal:
Anthracite thousand tons 1,988 1,808 9 Replublic of South Africa 865; Australia 141; U.S.S.R. 126.
Bituminous do. 10,597 14,067 6,194 Australia 2,473; Columbia 1,303.
Briquets of anthracite and bituminous
coal do. 85 98 — Mainly from West Germany.
Lignite including briquets do. 125 136 — West Germany 122; East Germany 14.
‘ Coke and semicoke do. 1,495 1,487 @) West Germany 551; Belgium-Luxembourg 319;
Netherlands 316.
Gas, natural:
Gaseous million cubic meters 13,579 17,287 — U.S.S.R. 8,141; Norway 5,347; Netherlands 3,799.

. See footnotes at end of table.
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TABLE 4—Continued

FRANCE: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity

Sources, 1989

1988 1989

United States Other (principal)
MINERAL FUELS
AND RELATED MATERIALS—Continued
Gas, natural:—Continued
Liquefied thousand tons 6,751 6,562 — Mainly from Algeria.
Peat including briquets and litter 479,970 550,410 — West Germany 244,972; Netherlands 120,329;
Belgium-Lexumbourg 93,719.
Petroleum:
Crude thousand 42-gallon barrels 488,649 492,275 — Saudi Arabia 96,091; Norway 57,706; Iran 55,617.
Refinery products:
Liquefied petroleum gas do. 15,798 20,736 — United Kingdom 5,852; Algeria 4,988; Saudi Arabia 4,355.
Gasoline and light oils do. 42,579 Na
Mineral jelly and wax do. 597 695 99 West Germany 184; Netherlands 166.
Kerosene and jet fuel do. 4,154 4,227 Q) United Kingdom 1,066; Italy 781; Lybia 554.
Distillate fuel oil do. 62,465 67,348 50 Netherlands 10,911; United Kingdom 10,062; Italy 7,517.
Lubricants do. 1,353 1,713 28 Belgium-Luxembourg 435; Sweden 339; West
Germany 231.
Residual fuel oil do. 30,675 44,116 177 U.S.S.R. 12,276; Belgium-Luxembourg 5,162;
Netherlands 3,071.
Bitumen and other residues do. 2,004 2,675 7 Belgium-Luxembourg 980; Spain 698; West Germany 646.
Bituminous mixtures do. 53 65 ® Belgium-Luxembourg 31; West Germany 12; Switzerland 9.
Petroleum coke do. 7,894 8,773 7,750 West Germany 589; Spain 262.

NA Not available.

1Table prepared Ronald L. Hatch.
?Less than 1/2 unit.

3May include other precious metals.

of raw and partially processed material has
forced the reduction of production. Fur-
thermore, mines expected to close in the
next few years were operated by Pechiney
at Var and Herault and the mine owned by
SA des Bauxites et Alumines de Provence
at Blanquette, Var. The SA des Bauxites et
Alumines operation, which had produced
approximately 2,000 mt/a, was reportedly
slated for closure in the early 1990’s.

The closures of alumina refineries fol-
lowed the pattern of the bauxite operations.
The Gardenne plant, which was opened by
Charles Bayer in 1893, remained the only
operating refinery in France. Bauxite
feedstock was purchased on the open
market, as well as from the Aluminium
Pechiney’s Les Baux operations.

Aluminum.—Pechiney continued with
plans to close the Nogueres and Riouperoux
primary smelters in 1991. The 38,000-mt/a
Nogueres smelter, in the Pyrenees, was one
of Pechiney’s oldest and would require
substantial funds to modernize and imple-
ment environmental safeguards. The same
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situation existed with the 14,000-mt/a
Riouperoux smelter.

Pechiney planned on replacing the
aforementioned lost capacity with the
200,000-mt/a smelter under construction in
Dunkerque. The new smelter was expected
to be operational by 1992 at an estimated
cost of $850 million.

Pechiney also announced plans to build
two specialized foundries for aluminum
beverage can recycling. One would be built
at Nogueres at the site of the existing pri-
mary aluminum smelter. The foundry was
scheduled to be operational in 1992 with a
capacity to process 20,000 mt/a of cans.
Cost of the project was estimated to be $710
thousand.

The second foundry was to be built at Nuef
Brisach near Strasbourg. The foundry was
also scheduled to be operational in 1992 with
the same capacity as Nogueres. Cost of the
second foundry was estimated at $1.1 million.

Antimony.—The Gagneraud Mine at
Brouzils, Vendee, started limited produc-
tion in late 1990. BRGM, the owner of the

property, was continuing with a testing
program to determine whether to go into
full production. The ore, with a grade of
about 7% antimony, was thought to be
comparable in quality to Bolivian ore. If
BRGM proceeds with the project, produc-
tion was expected to be 200 mt/month per
month of contained antimony. Most of the
output was expected to be shipped to
Compagnie Lucette, a BRGM subsidiary
that produces antimony trioxide.

Other domestic sources of the metal are
from the Societe Metaleurope refining of
lead-zinc at Noyelles-Godault, la Societe
des Mines de la Lucette works at Genest,
and la Societe Industrielle et Chimique de
I’Aisne at Chauny. France was importing
most of its 4,500 mt/a of antimony metal
requirements from Bolivia and China.

Gold—Gold mining in France was mostly
concentrated in two operations, Societe des
Mines Produits Chimiques de Saligne’s op-
erations near Carcassonne and Societe des
Mines du Bourneix’s operations in the Saint-
Yrieix District south of Limoges.
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FIGURE 1

POTASH OPERATION, UNGERSHEIM MINE, MULHOUSE
(Mines de Potasse D’ Alsace SA)
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TABLE 5
FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons unless otherwise specified)

. . . . . Location of main Annual
Major commodity Major operating companies facilities capacity
Alumina Aluminium Pechiney Plant at Gardanne, Bouches-du-Rhone 700.
Province
Aluminum do. Aluminum smelters at—
Saint-Jean-de-Maurienne, Savoie 120.
Province
Do. do. Nogueres, Pyrénées Atlantiques 115.
Province
Do. do. Lannemezan, Hautes-Pyrénées 63.
Province
Do. do. Auzat, Ari¢ge Province 44.
Antimony, Société Nouvelle des Mines de Plant at Le Genest, Mayeene 10.
metal la Lucette Province
Barite Barytine de Chaillac Mine and plant at Chaillac, Indre 150.
Province
Do. Société Industrielle du Centre Mine at Rossignol, Chaillac, Indre 100.
Province
Bauxite Aluminium Pechiney Mines in Hérault and Var Provinces 900.
Do. Société Anonyme des Bauxites Mine at Combecave, Var Province 400.
et Alumines de Provence
(S.AB.AP)
Cadmium Compagnie Royale Asturienne des Plant at D’ Auby-les-Douai, Nord 300.
metric tons Mines. Province
per year
Cement Eight companies, of which the 80 plants, including— 23,233.
largest are— including—
Ciments La Farge France 15 plants (7,815).
Do. do. Largest at St. Pierre-la-Cour (1,160).
Société des Ciments Frangais 13 plants (6,190).
Largest at Gargenville (1,100).
Coal Charbonnages de France: 15,000.
including—
Do. Basin de Paris Mines and Washeries 4,500.
Do. Bassin Nord-Pas-de-Calais Mines and washeries in northern (1,500).
France
Do. Bassin de Lorraine Mines and washeries in eastern France (10,000).
Cobalt, metal Société Métallurgique Le Nickel Plant at Sandouville, near Le Havre 600.
metric tons (SLN) (treats New Caledonian nickel-cobalt
per year ores)
Copper, metal Compagnie General d’Electrolyse Electrolytic plant: Palais-sur- 45.
du Palais. Vienne, Haute Vienne Province
Do. Société Frangaise d’ Affinage Smelter at Poissy, Yvelines Province 11.
du Cuivre (Afficuivre)
Do. Affinerie Sud-Ouest Fire refinery at Toulouse 2.
Feldspar Denain-Anzin Minéraux S.A. Mine and plant at St. Chély d’Apcher, 55.
south of Clermont-Ferrand
Ferroalloys Société du Ferromanganese de Plant at Boulogne-sur-Mer 420.
Paris, Outreau
Do. Pechiney Electrométallurgie 12 plants at Bellegarde 27 furnaces 387.
(Pechiney)
Do. Chromeurope SA Plant at Dunkerque 25.
Fluorspar Société d’Enterprises, Fonsante Mine near Adrets d’Esterel, 150.
Carri¢res et Mines, de Var Province
I’Esterel (SECME)
Do. Denain-Anzin Mine-aux Mine and plant at Escaro, Pyrénées- 120.
Orientales Province
Do. Société Générale de Recherches Open cast mine at Montroc, Tar 100.

et d’Exploitation Miniére
(SOGEREM)

Province

See footnotes at end of table.
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TABLE 5—Continued

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons unless otherwise specified)

N . R R R Location of main Annual
Major commodity Major operating companies facilities capacity
Flourspar:—Continued Comifluor S.A. Plant at Bastide-4-Olette, Pyrénées- 80
Orientales Province concentrate.
Do. Compagnie Miniere Dong Trieu Mine at Lussac-les-Eglises NA.
Do. Compagnie Francaise des Mine at Autun in Saone-et-Loire 50.
Minérais d’Uranium (CFMU)
Iron and steel:
Iron ore Bassin de Lorraine Mines in eastern France 10,000.
Aciéres Réunies de Burbach-
Eich-Dudelange, (ARBED) and
Usinor-Sacilor
Do. Bassin 1 de I’ Ouest: Mines in Normandy 500.
Société Métallurgique de
Normandie (SMN)

Steel Usinor-Sacilor Dunkerque 7,500.
Do. do. Fos-sur-Mer 4,200.
Do. do. Seramange 3,000.
Do. Unimétal, Unsinor-Sacilor Gadrange, Neuves Maisons, Thonville,

Do. do. Montéreau, Garcenville,
Do. do. Trith-St.-Léper 8,432,

Do. Asocmétal, Unsinor-Sacilor Dunkerque, Fos-Sur-Mer, Hagondange,

Do. do. St. Etienne 1,355.

Lead, metal Société Miniere et Métallur- Imperial Smelter, Noyelles Godault 150.
gique de Penarroya SA
Lead-zinc, ores do. Mines and plants at Les Mailines, 50 (Pb).
Near Granges, Gard Province.
Do. do. Saint-Salvy, Tarn Province 100 (Zn).
Magnesium metal Société Francaise d’Electro- Plant at Marignac, Haute Garonne 14.
Metallurgie, Pechiney
Natural gas EIf Aquitaine Gasfield and plant at Lacq 700,000.
million cubic
feet per year
Nickel Société Métallurgique le Nickel Sandouville plant, near le Havre 16.
(SLN) (treats nickel mattes from New
Caledonia)
Petroleum:
Crude Elf Aquitaine Oilfields in Paris Basin 1,000.
Refined Compagnie Francgaise de Refineries at Gonfreville, Seine- 446,000.
42-gallon Raffinage (Total) Maritime Province, and La Mede,
barrels per Bouches-du Rhone Province
day
Do. Shell-Francaise Refineries at Petite Couronne, in 285,300.
Siene-Maritime Province

Do. do. Berre, Bouches-du-

Rhone Province 270,000.

Do. Elf-France Refineries at Feyzin, Rhone Province. 119,000.

Do. do. Donges, Loire-Atlantique Province 199,000.

Do. do. Grandpuits, Seine-et-Marne Province.. 96,000.

Do. Société Francaise British Refineries at Lavéra, Bouches-du 175,000.

Petroleum (S.F.B.P.) Rhéne Province
Do. Esso S.AF. Refineries at Fos-sur-Mer, Bouches-du 237,000.
Rhone Province
Do. Mobil Oil Frangaise Refineries at Gravenchon 62,000.
Do. Cie. Rhenane de Raffinage (CRR) Refinery at Reichstett, Bas-Rhin 80,000.
Potash Mines de Potasse d’Alsace S.A. Mines at Amélie, Marie-Louise, and 1,750 (K,0).
(MDPA) Théodore in Alsace
Salt, rock Compagnie des Salins du Midi Varangeville mine at Saint-Nicolas- 9,000.

et des Salines de I’Est
(CSMSE)

de-Port in Neurthe-et-Moselle
Province

See footnotes at end of table.
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TABLE 5—Continued

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990

(Thousand metric tons unless otherwise specified)

i R A N R Location of main Annual
Major commodity Major operating companies facilities capacity
Sulfur Société Nationale EIf Aquitaine Byproduct from natural gas desulfuri- 3,000.
(SNEA) zation at Lacq, Aquitaine
Talc Talcs de Luzenac Trumouns, near Ariege 400.
Uranium Cogema, Compagnie Générale Mines at Limousin 1,013 (U,0,).
metric tons des Matieres Nucleaires,
per year
Do. do. Vendée 500 (U,0y).
Do. do. Hérault 377 (U,0,).
Zinc metal Compagnie Royale Asturienne des Electrolytic plant at Auby-les-Douai, 115.
Mines (Belgium) Nord
Do. Société des Mines et Fonderies Electrolytic plant at Viviez, Aveyron 110.

de Zinc de la Vieille Montagne
(SGB, Belgium)

NA Not available.

"Metric tons per year.
2Million cubic feet per year.
3Barrels per day.

Gold mineralization at Bourneix’s mines
is associated with galena, arsenopyrite, and
pyrite within the broad quartzitic lenses
covering an area 15 to 20 km in length.

Of the operating mines, the underground
operations at Bourneix and Laurieras pro-
duce the greatest tonnage of gold ore and
the highest gold content. Three smaller
surface mines, Les Renartieres, Cros-Gallet
Sud, and Les Fouilloux, truck their ores to
the concentrator at Bourneix for processing.
The original 60,000-mt/a concentrator batch
processed the ores depending on the ore
source and gold content of the ore.

To increase recovery, a new 35-mt/h
concentrator was constructed, which should
raise annual gold output to 1,600 kg. There
were plans, pending environmental ap-
proval, for leaching and smelter facilities.

Iron Ore.—The famous iron ore basin of
northern France stretches from Lorraine,
France, northward into Belgium. However,
for many years the high phosphorus and
relatively low iron content of the ores has
limited their desirability. The iron content of
the ore varies from 30% to 32%. Conse-
quently, iron ore production in Lorraine has
been declining for several years because the
lower grade ore cannot compete with higher
grade imports. Iron ore production has de-
creased more than 50% in the past 10 years.

France’s domestic producers were hav-
ing a difficult time competing against for-
eign iron ore sources, which have higher
grade ores and lower production costs. In
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the past, increased use of highly mechanized
equipment and the use of Government sub-
sidies have kept many mines in operation.
Inrecent years, the uneconomic mines were
closed, and others are to be closed as de-
posits are depleted.

Lormines announced a further rational-
ization that would reduce its work force and
set production at 5 Mmt/a year for 1990
and 1991 from the company’s four open pit
mines.

Production from the other two French
iron ore-producing basins, Normandy and
Anjou, were following a similar trend in
dropping to small fractions of previous
production levels.

Iron and Steel—As a result of the
consolidation of the French steel industry
and of recent purchases of additional pro-
duction facilities outside of France, Usinor
Sacilor S.A., the state steel group, ranks
second in world steel production behind
Nippon Steel of Japan. Usinor Sacilor was
continuing to strengthen the company’s
market position both in Europe and in the
United States by acquiring various activi-
ties.

In the United States, Usinor Sacilor ac-
quired Jones & Laughlin Specialty Steel
Corp. (J&L) for $270 million. J&L is the
second largest U.S. producer of stainless
steel sheet. Usinor was negotiating for a
minority stake in LTV Steel, the third largest
integrated steel producer in the United
States. Also, the company agreed to pur-

chase 50% of Georgetown Steel, a wire rod
producer. Calvin-Captain, a subsidiary of
Usinor Sacilor, entered into a joint-venture
agreement with Bethlehem Steel Corp. of
the United States. The agreement involved
making cast iron mill rolls. In Europe,
Usinor entered into a 50-50 joint venture
with Arbed SA of Luxembourg to market
certain products that both companies pro-
duce. These products are beams, joists, and
special sections, including mineshaft sup-
ports. Also, the company took over Mateco
of Italy and purchased 46.5% of Ancofer
Feinstahl of Germany. Usinor acquired a
20% interest in the Cockerill subsidiary,
Trefileries de Fontaine 1’Eveque of Bel-
gium; 51% of Alessio Tubi, an Italian small-
diameter tubemaker; and CMB Acier, the
Franco-British packaging steel producer.

Compagnie Francaise des Ferrailles
(CFF), the largest independent scrap metal
processor in Europe, continued with in-
vestments in shredders and joint ventures.
CFF has investments in 22 shredder op-
erations, including 1 each in Spain
andBelgium and 2 in the United States.
There were plans to construct four new sites
in 1990. Three would be in France and one
in Spain. CFF supplies about 4 Mmt of
ferrous scrap annually, which is about 40%
of the total French market.

Ferroalloys—Usinor Sacilor S.A. an-
nounced plans to build a new 100,000-
mt/a high-carbon ferromanganese plant at
Dunkerque near its existing steel plant. This
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new plant, Societe Europeenne d’Alliages
pour la Siderurgie (SEAS), was expected
to supply one-half of the company’s
ferromanganese requirements when com-
pleted by the end of 1991. A long-term
contract with Brazilian manganese producer
Compania Vale Rio Doce (CVRD) was
signed to supply approximately two-thirds
of the plant’s ore requirements.

Pechiney Electometallurgie shutdown its
ferrosilicon plant at Laudun in October and
was not planning to resume operations until
April 1991. Pechiney cited weak market
conditions as the reason. The plant’s annual
output of 36,000 to 38,000 mt/a of standard-
grade ferrosilicon would be reduced by
about 10,000 tons. Pechiney was continu-
ing to produce high purity and special grades
of ferrosilicon at its Bellegarde plant.

Also, Pechiney ceased production of
silicomanganese at the Dunkerque plant for
the same period of time. Again, the decision
to reduce output was related to the world
supply demand situation. The company was
continuing with metallurgical efforts and
trial runs to produce silico manganese with
low residual levels on the order of 0.05% to
0.1% carbon, 0.05% maximum phosphorus,
and minimum iron content. If efforts are
successful, Pechiney was intending to re-
place its standard-grade silicomanganese
with the new grade material.

Lithium.—The use of lithium in alloying
with aluminum is becoming more impor-
tant, especially in the aerospace and auto-
mobile industries. In France, the granites
of Beauvoir contain high concentrates of
barium, lithium, niobium, tantalum, and tin.
Owing to the low grades of lithium in ores
and the physical problems of separating the
metal from the silica minerals, lithium metal
recovery has been difficult. Also, a con-
centration of approximately 7 kg of LiO,
per ton of rock make economic exploitation
of the deposit difficult. The ores are pro-
cessed at the Pombliere Saint Marcel re-
finery facility operated by Metaux
Speciaux, which produces lithium and other
chemical compounds.

Polymetallics.—The Bureau de
Recherches Geologiques et Minieres
(BRGM) signed an agreement with Aztec
Mining Ltd., the Australian subsidiary of
AMAX Inc. of the United States. Aztec
agreed to purchase 21.7% of the $50 million
polymetallic Chessy project near Lyon,
France. The mining operator, Societe
Miniere de Chessy, a subsidiary of BRGM,
and the major owner, Coframines, another
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BRGM subsidiary, retained the remaining
interest in the project.

Exploration drilling has defined geo-
logical reserves of 5.4 Mmt of ore. Minable
reserves were estimated to be 4.1 Mmt of
ore at average grades of 2.5% copper and
7.8% zinc. The company expects to produce
20,000 mt/a of 28% to 30% metal content
copper concentrate, 40,000 mt/a of 55% to
60% metal content zinc concentrate with a
byproduct production of 100,000 mt/a of
52% sulfur content pyrite, and 60,000 mt/a
of chemical-grade barite. The delineation
of the ore body indicated that mining was
best suited to a highly mechanized method
using the sublevel stoping. In thin zones,
stoping is to be followed by cement back-
filling, whereas the room-and-pillar method
was to be used for the thicker areas. The ore
was to be crushed underground and trans-
ported to the surface via a 25% gradient
conveyor for further processing.

Permits to allow construction of the plant
and underground mine work to commence
were expected to be obtained by mid-1991.
Production was scheduled to begin in early
1993, with an estimated mine life of 14
years.

Metaleurop S.A. operated two lead-zinc
mines, one at Les Malines and the other at
Noailhac-Saint Salvy. The company in-
creased production at Les Malines to offset
the lower metal content of the ore and in-
creased efficiency to reduce operating ex-
penses.

Atthe Saint Salvy Mine, Metaleurop had
production difficulties related to irregular
mineralization in the Rouquis East zone.
This resulted in a decrease in tonnage mined,
lower metal content of the ore processed,
and an increase in mining costs. Efforts were
underway to cut costs and increase metal
content of ore processed. Metaleurop, in
collaboration with BRGM, was continuing
exploration of the western extension of the
main vein of the Saint Salvy deposit.

Uranium.—Cogema, the state-owned
uranium mining company, was continuing
with the closure of a select number of mines
in western France. In recent years, the pace
of exploration has decreased, and projected
future ore requirements have leveled off.
The nuclear energy industry has ceased to
expand, as it has done in previous years. In
fact, many projects worldwide have been
halted or canceled.

The Division Miniere Vendee (DMV) is
one of four divisions of Cogema and is based
in the Loire-Atlantique region of western
France. There were four mines and a

450,000-mt/a processing plant, which pro-
duced about 650 tons of metal content of
uranium per year. Two of the mines,
Ecarpiere and Piriac, were closed in mid-
1990, with the remaining two mines, Le
Chardon and La Commanderie, scheduled
to close in mid-1991. The processing plant
at Ecarpiere would also be shut down.
Cogema cited the low grade of ore mined
by DMV as the reason for the closure of the
division. Cogema has two other mining
divisions in France, La Crouzille, near
Limoges, and Herault in southwest France.

Cogema received permission from the
French Ministry to construct a uranium
oxide production facility at Tricastin. This
would complement an existing plant at
Tricastin, which recycles spent uranium
hexafluoride.

Electricite de France (EdF), the State
electricity utility, signed a draft agreement
inmid-1990 to purchase four uranium mines
in the United States. Two of the mines are
in Texas, and two are in Montana. The mines
were being operated by Malapai Resources
Co., a subsidiary of Pinnacle West Capital.
EDF already has a supply contract with
Malapai that expires in 1994. If EDF does
acquire the mines, then Total Mining Corp.
was expected to operate them on behalf of
the electricity group. EDF is the world’s
largest user of natural uranium and has a
legal obligation to maintain a 3-year
stockpile. Acquiring U.S. mines is part of a
long-term strategy to ensure uranium sup-
plies. The four mines could produce 10%
of EDF’s requirements.

Zinc.—Two companies operated primary
zinc plants in France. The company, Societe
des Mines et Fonderies de Zinc de la Vieille-
Montagne (VM), Belgium, operated a zinc
refinery at Auby-les-Douai with an annual
capacity of 210,000 mt/a of zinc. This elec-
trolytic plant is the newest and most modern
in Europe and was built ata cost of $70 million
in 1987. The other company, Metaleurop
S.A., operated a 110,000-mt/a primary
smelter and a 15,000-mt/a secondary smelter
at Noyelles-Godualt.

Industrial Minerals

Andalusite—Denain-Anzin Mineraux
Refractaire Ceramique (Damrec), a sub-
sidiary of the Imetal Group, was the only
producer of andalusite in Europe. Damrec’s
mining operation is at Glomel, Brittany, and
was producing about 75,000 mt/a. This
placed France second only to the Republic
of South Africa in terms of world output of
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andalusite. The company produced three
grades of andalusite, which were distin-
guished by different alumina and iron oxide
content. These products were sold to the
refractory and ceramic industries.

Calcium Carbonate—Blancs Mineraux
de Paris’s (BMP) new calcium carbonate
plant at Saint-Croix-de-Mareui came on-
stream in late 1990. The plant, which cost
about $8 million, has an annual production
capacity of 70,000 tons of calcium car-
bonate slurry. This production will consist
of wet-processed ultrafine ground carbon-
ate for the paper industry.

BMP has four operations, including the
new plant, in its carbonate-producing
branch. The largest is a plant and quarry at
Precy-sur-Oise that produces 170,000 mt/a
of paper filler and polymer-grade ground
carbonate through both wet and dry pro-
cessing. The remaining two operations are
in southwestern France and Portugal.

Cement.—Lafarge Coppee SA and
Societe Des Ciments Francais are the two
largest cement producers in France. During
the past several years, these two companies
have been acquiring a number of companies
within France. Each company has gained
control of approximately one-third of the
domestic market, leaving fewer than eight
other companies with the final one-third.

International expansion by Ciments
Francais has resulted in the company be-
coming the world’s number three cement
producer, with an integrated position in
construction materials. Lafarge also
strengthened its international holdings by
purchasing the Swiss company Cementia
AG. This purchase gave Lafarge dominant
share ownership of the Spanish company
Ashland SA, in which Lafarge additionally
purchased another 20% interest. This ac-
quisition raises the company’s production
capacity to approximately 46 Mmt/a.

Fertilizer Materials.—France was the
largest consumer of fertilizer in Europe, of
which 97% was in the form of nitrogen and
nitrogen compounds. Consumption of ni-
trogen fertilizers was about 5.5 Mmt, which
represented a decrease from that of the
previous year. Not only was this the result
of bad climatic conditions for agriculture,
italsoreflected a growing public awareness
of environmental issues and the policy of
the EC to restrict the use of fertilizer and
overproduction in the agriculture sector.

The state-owned chemical company
Orkem S.A., formerly called CdF Chimie,
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was merged with Atochem S.A., a subsid-
iary of Societe Nationale EIf Aquitaine
(SNEA). Orkem’s business was split be-
tween the two state-controlled oil compa-
nies, SNEA and Total Compagnie Francaise
des Petroles. SNEA bolstered its fertilizer
and petrochemical business by acquiring
Orkem’s chemical facilities and by the
previous purchase of Pennwalt Corp. of the
United States during 1989. The increased
chemical sales elevated SNEA from 14th
to 7th largest chemical producer in the
world.

The value added sectors of Orkem and
the SNEA subsidiary, La Seignurie, were
transferred to Total. These consisted of the
adhesives, paints, acrylic, glass, and ink
products business. Total, like SNEA, had
also acquired companies earlier in the year.
The companies purchased were Coates
PLC, a United Kingdom industrial inks
producer, and Bostik Corp., a U.S. adhe-
sives group.

This reorganization of the French
chemical industry was an attempt to
eliminate duplication of endeavors and to
increase French chemical product com-
petitiveness.

Pyreneenne de Charges Minerales op-
erates a quarry and plant at Saint-Martin-
Lys that dry processes high-whiteness
saccharoid dolomite. Annual production
was around 100,000 mt/a, of which about
50% went to the paint industry and the re-
mainder to the fertilizer and glass industries.

Feldspar.—Production was from five
companies. Ets Baux, at Saint Paul de
Fenouillet, was the largest and operated
three open pit mines and a plant with a
production capacity of 180,000 mt/a. Most
of the material produced was sold to the
glass industry, with the remainder going to
the ceramic industry.

Other producers were Ste. des Feldspaths
du Midi and Ste. des Feldspaths du Morvan.
These companies are part of the Pechiney
group and produce for the ceramics indus-
try. Annual capacity was 80,000 mt/a and
50,000 mt/a, respectively.

Societe d’Exploitation de Sables et
Mineraux S.A.(Samin) has an open pit mine
at Roche en Regnier with a production ca-
pacity of 70,000 mt/a. Samin produced
phonolite, which is a fined-grained
equivalent of nepheline syenite. This can
be substituted for feldspar in most
glassmaking and ceramic applications.

Fluorspar.—Societe Generale de
Rechereches et d’Exploitations Minieres

(Sogerem), a Pechiney subsidiary, con-
trolled more than 60% of fluorspar produc-
tion. The fluorspar vein deposits are found
in Hercynian massifs, Massif Central, the
Vosges, the axial zone of the Pyrenees, and
the outer Alps.

Sogerem’s mining operations supplies
Comifluor S.A., another Pechiney subsid-
iary, which operates a plant at Olette. This
plant produces acid-grade fluorspar (97%
CaF,) and electrical-grade fluorspar. Total
production of both grades is approximately
45,000 mt/a. The Escardo Mine, owned by
Denain-Anzin Mineraux, also ships ap-
proximately 90,000 mt/a from its surface
operation to the Olette plant. The Societe
Industrielle du Centre en Indre’s mine at
Rossignol and Societe des mines du Haut
du Then’s mine at Maxonchamp are two
other fluorspar operations.

Gypsum.—France was one of Europe’s
largest producers of gypsum. Two-thirds
of the production was from the Paris Basin.
Four companies produce approximately
95% of the output. In recent years, France
has reported increased sales of gypsum
products to other European countries. The
largest producer was SA de Materiel de
Construction, with 2.6 Mmt of the total 5.8
Mmt produced annually. The largest op-
eration was the 1.3-Mmt/a underground
mine at Taverny.

Kaolin—Kaolin deposits derived from the
granite massifs in Brittany are the most ac-
tively mined in France. The largest mine,
operated by Societe Kaoliniere Armoricaine,
appeared to be at Quessoy. The mine has a
capacity of 120,000 mt/a. Another deposit in
this northern area of Brittany is Plemet. In
the southern part of the peninsula, at
Ploemeur, are the two operations of Societe
des Kaolin d’Arvor and Societe Nouvelle
d’Exploitation de Morbinan. Reportedly,
these operations each have a capacity to
produce 75,000 mt/a. The 50,000-mt/a op-
eration in the northwest at Berrien is owned
by Societe des Kaolins du Finistere and is
used mostly in the paper and ceramics in-
dustries. Ball and refractory clays are pro-
duced in the Charante Basin to the southwest,
producing more than 1 Mmt of crude clay
per year.

Mica.—The country’s three largest
producers of mica have operations in Brit-
tany. The mica produced was a byproduct
of kaolin operations. Micarec SA, partially
owned by Societe Nouvelle d’Exploitation
des Kaolins du Morbihan, operated the ka-
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olin deposit at Ploemuer, as does Kaolins
d’Arvor SA, the second largest producer.
Kaolins du Finisterre uses flotation at its
Berrien deposit to process the mica.

Potash.—Mines de Potasse d’Alsace
(MDPA) was the principal producer of
potash with two mines, Marie-Louise and
Amelie, near Mulhouse, Alsace. MDPA is
the world’s fifth largest supplier of potash
salts. The main products are about 10 Mmt
per year of 15.52% K,O potash rock, which
is concentrated to 62% potassium content
material, bromine and industrial products,
and rock salt for snow clearing. About 90%
of the potash production is used by agricul-
ture for fertilizer, and 10% is purified and
treated for use in other industries.

The Alsace deposits in the Upper Rhine
Valley are in the Mulhouse area where a
graben of Late Eocene geologic age was
filled with two influxes of seawater. The
latter surge of seawater in Early Oligocene
time resulted in the deposition of two pot-
ash-rich beds. The strata were subsequently
folded in Pliocene time into three different
basins, the Wittelsheim and Munchausen
in France and the Buggingen in Germany.
Based on estimated reserves, the French
deposit will last into the next century.

In late 1990, the French Government
banned the import of Soviet potash into
France. In 1988, imports of Soviet potash
represented 4% of the French market. By
the first half of 1990, the share had risen to
10%. Concern for the French potash in-
dustry and its importance to the Alsace
region prompted the Government to make
its decision, which was approved by the
Commission of the European Community.

Rare Earths—Rhone-Poulenc S.A. is
one of the world’s leading processors of
rare earths. In recent years, there has been
growth in the rare-earth market for yttrium,
neodymium, samarium, and cerium. This
growth is due to developments and appli-
cations in permanent magnets, electronics,
and superconductivity products.

Salt—France is a significant European
producer of salt. The country produces rock,
solar, and vacuum salt as well as brine.
Mining of rock salt is from two areas,
Varangeville and Nancy, in northeastern
France. One company, Cie Industrielle et
Miniere, operates an 850,000-mt/a facility
at Nancy and a 500,000-mt/a facility at
Hautrives. Rock salt’s share of crystallized
salt production is about 7%.

Solar salt production is concentrated
along the Mediterranean coast and on the
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Island of Corsica. This production accounts
for 59% of the 4.7 Mmt/a crystallized salt
capacity. Vacuum salt is produced at seven
locations representing a capacity of 1.45
Mmt/a. This method of production accounts
for the remaining crystallized salt capacity.
The largest operation is the 600,000-mt/a
facility operated by Cie. des Salins du Midi
etdes Salins de1’Est (CSME) at Varangeville
in northeastern France. Brine salt output is
not disclosed.

Talc.—Talc de Luzenac S.A. is not only
significant to the domestic market, itis also
Europe’s largest corporate talc producer. In
1990, the company acquired Steetly Talc
PLC of the United Kingdom and Talco e
Grafite Val Chisone S.A. of Italy. This is in
addition to the earlier acquisition of
American French Talc of the United States.
The company has majority shareholding in
Talkumwerke Naintsche of Austria and
Mineraria Valle Spluga of Italy and minority
shareholdings in Talcos Pirenaicos of Spain
and Luzenac Inc. of Canada.

In 1990, Borax Francais S.A., a subsid-
iary of RTZ Corp., purchased 92% of Talcs
de Luzenac S.A. This purchase, which in-
cluded the other talc mining interests pre-
viously acquired by Talc de Luzenac, has
resulted in RTZ Corp. becoming one of the
major talc producers in the world.

Talc de Luzenac’s open pit mine near
Aix-les-Themes is the largest in the com-
pany, with production of about 300,000
mt/a with more than 40 different grades of
talc. In terms of estimated reserves, the
deposit, which was considered one of the
largest in the world, could support the
current output for another 100 years.

Mineral Fuels

Coal.—Allunderground coal mines were
closed in the Midi-Pyrenees region in
southern France. In the northern producing
regions, Charbonnages de France (CdF) was
proceeding with further rationalizations,
which resulted in reduced production. The
Lorraine basin produced 8.4 Mmt, the
Centre-Midi basin, 1.9 Mmt, and the Nord
Pas-de-Calais basin, 200,000 tons. The two
remaining mines in the Nord Pas-de-Calais
basin, Oignies and I’Escarpelle, were closed
at yearend. These closures ended more than
250 years of mining in the basin. CdF
planned to stabilize production at 10 to 12
Mmt/a.

CdF and EdF were continuing with plans
to add a number of coal-fired generating
plants to the electrical utility grid, which

was composed mostly of nuclear plants. The
objective was to develop a large, pollution-
free, coal-fired electric generating plant
utilizing the technology present in smaller
plants. Initially, a 250-MW plant was
planned, which could be upscaled to 600
MW in the future.

Nuclear Power—France produces more
than 70% of its electricity with nuclear
power. This nuclear development has re-
duced dependence on foreign oil, minimized
the environmental effects of burning fossil
fuels, and stimulated the economy. There
were 55 enriched uranium-fueled pressur-
ized water reactors (PWR) in operation that
produced 260 billion kW-h of electricity.
About 12% of production was exported to
neighboring countries.

EdF signed agreements with Soviet
agencies for cooperation in various nuclear
fields. Areas of possible cooperation were
operational safety; accident recovery; de-
sign, construction, and decommissioning of
nuclear facilities; and enrichment of re-
processed uranium.

EdF plans to shut down its four gas-
cooled reactors (GCR) between 1990 and
1994. The first GCR, St. Laurent A1, was
closed in 1990. St. Laurent A2 will be shut
down after decommissioning of the unit is
completed. There were no plans to dis-
mantle these reactors until several decades
after their decommissioning.

Petroleum and Natural Gas.—Elf
Aquitaine, the 53.9% state- owned oil com-
pany, was negotiating with the U.S.S.R. to
begin a 5-year petroleum exploration pro-
gram starting in 1991. The company would
explore 10,000 km? of territory in the west of
Kazakhstan and in Russia. EIf was also
planning to eventually develop refinery dis-
tribution and petrochemical operations.

The company has been active in amass-
ing reserves elsewhere. Elf’s purchase of
Occidental Petroleum Corp.’s North Sea
petroleum and natural gas holdings has
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