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Preface 

This edition of the Minerals Yearbook records the performance of the worldwide minerals industry during 1991 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 III, 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 Central Eurasia, 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 U.S. 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. 

ill
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THE MINERAL INDUSTRIES OF 

By Michel C. Frippel and Staff, Branch of Europe and Central Eurasia 

INTRODUCTION ..—_| importance of Western Europe in the | continuing this legacy. Although many | 

| world of minerals, both as a minerals | diversified minerals companies are 

This section of the Minerals Yearbook | Processor and raw materials buyer. The shrinking in size or disappearing, 

reviews the minerals industries of 27 | T4S0n for this is that Western Europe is | Britain’s RTZ, the world’s largest 

countries: the 12 nations of the European generally thought of on the basis of | diversified minerals company, is 

Community (Belgium, Denmark/Greenland, individual nations rather than as a whole. | continuing to grow in size and 

France, Germany, Greece, Ireland, Italy, Viewed in this limited context, the United | importance. Finland’s Outokumpu Oy, 

Luxembourg, the Netherlands, Portugal, States, the U.S.S.R., and Japan appear to | Belgium’s ACEC-Union Mi£niere, 

Spain, and the United Kingdom); 6 of the dominate the world economy. Viewed as | Germany’s Metallgesellschaft, and 

7 nations of the European Free Trade | ©9¢ regional area, however, Western | France’s Pechiney are all expanding, 

Association (Austria, Finland, Iceland, Europe includes the fourth (FRG), fifth | heartily acquiring, or merging with 

Norway, Switzerland, and Sweden); (France), sixth (United Kingdom) and | smaller firms in related sectors. 

Malta; the 8 Eastern European economies seventh (Italy) largest economies of the Although the official date wherein 

in transition (Albania, Bulgaria, world, all bordering on one another. | trade barriers between EC countries will 

Czechoslovakia, Hungary, Poland, With the remaining 15 EC and EFTA | be eliminated will not occur until the end 

Romania, and Yugoslavia); and the countries, Western Europe has a land | of 1992, most international companies are 

U.S.S.R. area approximately 40% of that of the | preparing for the event in advance of this 

United States, exceeds the U.S. | date. This major event will lead more 

Western Europe population by 50% and has a gross | companies within and outside the 

domestic product about the same as that | community to consolidate their positions 

Western Europe [loosely defined to of the United States. in their respective industries in what will 

include the 12 nations of the European Although more limited in the | be the world’s largest market. 

Community (EC) and the 7 nations of the availability of local low cost raw 

European Free Trade Association materials, the minerals industries of | Eastern Europe 

(EFTA)] is the single largest trading area Western Europe, which see themselves as 

and consumer of raw materials in the | international entities rather than local | —‘It was in 1987 that Soviet President 

world. If Western Europe was at one enterprises, have, in the past few years, | Gorbachev first introduced his concepts 

time an important mining sector, it has merged together and _ restructured | of “glasnost” (openness) and 

now increasingly relegated the role of themselves such that they now represent | “perestroika" (rebuilding) to the world. 

supplying minerals for its minerals increasingly powerful multinational | By 1989, the affects of glasnost were 

processing industry to the more minerally corporations. The British Steel Corp., | particularly being felt in the Eastern 

endowed countries in North and South | Which was denationalized several years European Council for Mutual Economic 

America, Africa, and Australia. In this | 48° is swiftly becoming one of the most | Assistance (CMEA) nations _ that, 

regard, Western Europe is the most efficient steel producers in the world. | gradually, were pulling themselves away 

important determinant of raw materials Usinor-Sacilor, the nationalized French | from Soviet political and economic 

consumption (and thus, indirectly, raw steel giant, has absorbed virtually all of | domination and, more importantly, were 

materials production). Western Europe the French steel industry and formed a | allowed to do so by the Soviet regime. 

has significant reserves of industrial significant number of joint ventures or In short order, plans were made for 

minerals but has limited availability of acquired companies worldwide such that | the absorption of the German Democratic 

metalliferous raw materials. It, | Usinor-Sacilor is now second only to | Republic into the Federal Republic of 

therefore, imports significant quantities of Nippon Steel in world steel production | Germany in late 1990, and Bulgaria, 

the latter and ranks along with the United and is becoming an increasingly cost- | Czechoslovakia, Hungary, and Poland, 

States and the U.S.S.R. in the production effective producer. Germany’s Thyssen | found themselves "granted" national 

of refined metals. Nonetheless, there is | 224 Krupp have historically been among | independence. Yugoslavia, which had 

an inherent tendency to underestimate the the most efficient steel producers and are | never been under Soviet domination, and 
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Romania and Albania, which had been | in the minerals sector in order to | Nuova Samim, Rome, Italy: Metalli Non 
independent from Moscow for more than | strengthen the ruble. In view of the | Ferrosi Statistiche 1990. 
a decade, were all feeling increased | present high level of production of | Organization For Economic Co-Oper ation and 
pressure to adopt market economies. As | minerals on the part of the U.S.S.R. and oncom is ), Paris, France: 
these countries opened themselves to | the potential for increased production, the conomic Surveys. 

: . Penn Well Publishing Co., Tulsa, OK: Western observers, the abuses that had | affects of more liberal trade patterns ; ed durj | plannj b he U k International Petroleum Encyclopedia. occurr uring centra planning were etween t e .9.S.R. and the mar et | service Ftude et Statistique Metaleurop S.A., 
revealed. Environmental pollution, economies will have tremendous bearing Fontenay-Sous-Bois, France: Annuaire 
particularly around lignite-rich Silesia (an | on international mineral trade flows. Statistique 1990. 
area that extends across Poland, the Sovetskaya Entsiklopediya, Moscow, 
GDR, and Czechoslovakia) and many U.S.S.R.: Gornaya Entsiklopediya, 5 

: Michel C. Frippel, Chief, Branch of Europe and 
parts of Romania, was found to have | (,....1 burasia. Division of Interuational Minerale Volumes. i reached extensive levels. Furthermore, it United Nations Statistical Office, New York, 
was realized that the low productivity of N.Y.: U.N. trade statistics. 
the mining and metallurgical sectors in all SELECTED GENERAL SOURCES OF oe hee mieiligence Agency: World 
these nations will eventually mean huge REGIONAL INFORMATION actbook, annual. . . U.S. Department of Commerce: Bureau of the cutbacks in personnel in order to make , ae . h ind . wae . . Barclays Bank International, London, Census: trade statistics. International Trade 
these in ustries competitive with those | England: ABECOR Group Country Reports. | Administration: Foreign Economic Trends 
market economies. Of the world’s major British Broadcasting Corp., Reading, England: and Their Implications for the U:S.; | 
steel producers, for example, Summary of World Broadcasts (SWB). International Marketing Information Series. 
Czechoslovakia produces more steel on a | British Geological Survey, Keyworth, U.S. Department of Energy. 
per capita basis than any other. Part of | England: World Minerals Statistics, various | U.S. Department of the Interior, Bureau of 
the reason for this is that Czechoslovakia | _ issues. Mines: Mineral Commodity Summaries. 
has, in the past half century, produced a | British Sulphur Corp. Ltd., London, England: Minerals Yearbook, V. 1, Metals and 
great deal of heavy military equipment Nitrogen, bimonthly. Minerals > V. 3, Area Reports: 

for the U.S.S.R. and other East bloc Bo enores and Potassium, bimonthly. US , Senet R h Serv} nations. With the trend toward Sulphur, bimonthly. ‘S. Joint cations Research Service, 
. . . | Eurostat, Brussels, Belgium: Energy and Arlington, VA: Foreign Broadcast independence presently taking place in ; . : oe E E h Il be 1 Industry Monthly. Information Service Regional Publications, 
astern Europe, there wi © SS | Rairchild Publications, New York, N.Y. weekly. 

interdependence between these nations, American Metals Market, daily. World Bank, Washington, DC: Bank news 
and the demand for Czechoslovakian steel | Financial Times, London, England releases. 
production will drop significantly. This | Institution of Mining and Metallurgy, World Bureau of Metal Statistics, London, 
type of "readjustment" will need to take | London, England: England: World Metal Statistics, monthly. 
place throughout Eastern Europe and will | Transactions, monthly. 
have significant bearing on Western | Bulletin, monthly. 
Europe’s, as well as the rest of the | International Lead and Zinc Study Group, 

world’s, minerals supply and demand I London, nelane Fund. Wash; 
status. Statistics for 1990 corroborate | ‘MeTmationa ponetary Fund, ashington, . . . . . DC: International Financial Statistics, this view in that virtually all mineral 

ducti a f CME monthly and annual yearbook. 
production in former A nations The Journal of Commerce, N.Y., N.Y. 
decreased between 1989 and 1990. Steel Metal Bulletin Journals Ltd., London, 
production in the 8 Eastern European England: 

nations declined 17% during this period. | Metal Bulletin. 

Metal Bulletin Monthly. 

U.S.S.R. McGraw-Hill, Inc., New York: Engineering 
and Mining Journal, monthly. 

By virtue of its size, the U.S.S.R. is Miller Freeman Publications, San Francisco, 

the world’s largest source of raw | CA: World Mining, monthly. 
; Metallgesellschaft AG, Frankfurt-am-Main, materials. Because close to 80% of the Germany: 

ak S nar currency is ones Metallstatistik 1980-90. 
rom mineral resources (approximately Minemet Holding. 

70% from the petroleum sector alone), Mining Journal Ltd., London, England: 
the U.S.S.R., which does not presently Mining Magazine, monthly. 
have an internationally tradeable | Mining Journal, weekly. 
currency, 1s seeking to expand production | Mining Annual Review, July. 
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TABLE 1 

EUROPE AND U.S.S.R. PRODUCTION OF SELECTED MINERALS FOR 1991’ 

(Thousand metric tons unless otherwise specified) 

a 

Iron and steel Ferroalloying materials Aluminum (metal ntent) (metal content 

Iron ore ome Chromite Mangancee vvlant. Bauxite Pri- 
(metal Pig iron (gross (gross mary Mine Refined Mine Refined 

content) (gross weight) (gross Pr” weight) metal 
weight) weight) duction 

Market economy countries: 

European Community (EC) 

“Belgium —~™S — 99,373 11,332 _ _ _ _ _ _ 287 _ 100 

~Denmark/Greenland _ — 633 _ _ ~ _ _ _ _ _ _ 

“Frnce 8 ———t™”W 2,316 13,645 18,437 _ _ 9 183 472 _~ 46 2 260 

Germany 17 30,989 42,169 _— _ 1 _ 768 _ 523 g 430 

“Gree 600 160 980 45 4 16 2,130 150 _ _ 24 5 

Ireland _ — 293 _ = = _ _ _ _ 35 12 

Italy — 10,862 25,007 _ 7 _ 9 246 _ 83 16 172 

Luxembourg — 2,600 3,379 _ _ _ - _ _~ = - _ 

Netherlands — 4,734 5,174 = _ — _— 266 _ _ _ 40 

en 4 251 564 — _ — - — 165 6 = 5 

Spain 1,790 5,588 12,700 - _ = 3 349 16 165 60 115 

United Kingdom li 12,094 16,511 = _ 29 — 287 — 70 1 335 

Subtotal 4,738 90,296 137,179 45 11 55 2,325 2,538 181 1,180 146 1,474 

“GuropeanFreTrde EE 

Association (EFTA): 

Austria 649 3,439 4,186 — _ _ _ 92 - 53 1 23 

“Finland —~™S = 2,331 2,456 475 _ 16 = - 12 65 1 _ 

Iceland _— _ _ — _— — 86 _— — —_ _ 

Norway 1,436 61 438 — _ 59 = 851 17 38 4 _ 

Sweden 13,046 2,812 4,248 _— _ = _ 91 81 97 79 74 

Switzerland - 70 955 = _ _ _ 72 _ _ _ 5 

Subtotal 15,131 8,713 12,283 475 _ 75 — 4,192 110 25385 102 

Total, market economy 

countries 19,869 99,009 149,462 520, 802,825 3,730 E1838 
Centrallyplnned Ssts—“‘i—SSS~<‘—<‘<‘<;2 737 }O*”*” a 
economies: 

Eastern Europe: 

Albania 350 50 35 800 — 2 8 _ 6 g - _ 

Bulgaria 300 800 2,000 _— 60 _ — _ 30 24 44 50 

Czechoslovakia 470 8,479 12,133 _ _ 3 _ 60 3 28 3 22 

Hungary — 1,311 1,900 _ 65 _ 2,037 78 = 18 _ _ 

Poland — 6,355 10,439 _ _ _ — 48 390 378 60 80 

Romania 220 4,500 7,000 _ 15 _ 200 250 20 22 7 29 

Yugoslavia 900 1,600 2,200 9 51 3 2,700 347 138 122 90 88 

Subtotal 2,240 23,095 35,707 809 191 8 4,945 783 587 4600 204 269 

U.S.S.R. 110,000 91,000 132,666 3,800 8,500 257 3,800 2,740 550 870 400 630 

Total, centrally planned oo OO 

economies 112,240 114,095 168,373 4,609 8,691 265 8,745 3,523 «1,137 1,470 604 899 

Total, Europe and 
U.S.S.R. 132,109 213,104 317,835 5,129 8,702 395 11,070 7,253 1,428 2,903 835 2,475 

United States 35,333 44,123 79,738 - _ 7 W  4,133—Ss‘1,,631 1,995 477 1,229 

World total 526,149 508,730 733,673 13,237 22,330 876 109,172 19,967 8,820 10,484 3,318 5,642 

Europe and U.S.S.R., 
percent of world total 25.1 41.9 43.3 38.7 39.0 45.1 10.1 36.3 16.2 27.7 25.2 43.9 

See footnotes at end of table. 
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| TABLE 1-Continued 

EUROPE AND U.S.S.R. PRODUCTION OF SELECTED MINERALS FOR 1991! 

(Thousand metric tons unless otherwise specified) 

CO dustrialminerale Mineral fsb Zinc TT SS 
(metal content) Nitrogen  Phos- _— Potash Coal Marketable Petroleum 

(N content _ phate (K,O Sulfur _ {million metric tons) natural gas (million 42-gallon 
Cement of rock, equiv- Salt (all Anthracite (billion barrels) 

Mine Refined ammonia) (gross alent) forms) and Lignite cubic — 

weight) bituminous meters) Crude —Refined 
Market economy OT ————— ) 

countries: 

European 

Community (EC): 

Belgium ~ 298 6,900 300 — _ — 300 - — — _ 174 
Denmark/Greenland — — 2,000 — — _ 520 = 12 — — — 52 65 
France 27 300 26,000 1,604 — 1,129 6,500 ‘1,199 10 2 3 21 561 
Germany 54 347 42,000 2,348 — 3,868 13,785 1,990 66 279 20 25 761 
Greece 30 ~ 13,500 210 _ _ _ 240 _ 52 — 6 106 
Ireland 188 — 1,600 429 ~ —_ _ — — — 2 — 13 

Italy 38 265 40,000 1,147 — 48 4,000 600 — 2 18 29 679 
Luxembourg — _— 550 — — — — — — — — —_ —_ 
Netherlands ~ 201 3,255 3,000 _ _ 3,400 290 — — 73 22 448 
Portugal — 5 6,000 195 —_ _ 650 100 — — _ _ 76 
“Spain sté=<is~sésSO 273 27,576 470 — 585 3,200 910 18 21 — _— 418 
United Kingdom 1 101 12,000 866 _ 495 5,200 165 96 — 55 666 697 
Subtotal 598 ~=—«:1,790 «181,381 10,569 @-) 6,125 37,255 ‘5,806 190 356 171 821 3,998 

oe re 
Trade Association 

(EFTA): 
Austria 15 16 5,000 400 = — 656 39 _ 2 1 9 68 
Finland 56 170 1,600 20 500 — — 636 - _ — ~ 73 

“Iceland _— _ 114 9 - _ _ _ _ _ _ _ _ 
“Norway 19 125 1,147 384 _ _ _ 211 _ - 24 692 98 
“Sweden —~—~<“t~sts«SS — 2,400 _ _ _ _ 385 _ - _ _ 159 
Switzerland — — 5,200 32 — = 250 4 — — _ — 24 
Subtotal 245 311 15,461 845 500 906 1,275 — 2 25 701 422 
Total, market — OO 

economy 

countries __ 843 2,101 196,842 11,414 500 6,125 38,161 7,081 190 358 196 1,522 4,420 
Centrally planned ES —SOEOS 

economies: 

Eastern Europe 

Albania — — 700 80 _ — ~ _ _ 1 - 5 3 
Bulgaria 31 60 4,717 1,300 — _ 150 130 — 28 — 4 20 
Czechoslovakia 7 2 8,299 551 — _— 350 96 19 83 — 1 110 
Hungary _ 1 2,700 291 _ _— _ 10 2 15 5 13 46 
“Poland —~—~<is~=i‘«CS; 125 12,031 1,669 _ _ 3,900 4,820 140 69 4 1 75 
Romania 15 10 13,000 1,130 — — 6,500 650 5 33 23 51 110 
Yugoslavia 75 87 7,500 700 ~ - 390 362 _ 69 2 21 145 
Subtotal 241 285 48,947 5,721 — = 11,290 6,068 166 «2 ~«298':~«~SC*~C*=C‘<«<~S:C*‘“‘;CSCStS:SCT SO 

U.S.S.R. 650 800 127,000 17,100 30,000 8.400 14,000 8,100 449 180 810 3,785 2,535 
Total, centrally a oO 
planned economies —-891 1,085 175,947 22,821 30,000 8,400 25,290 14,168 615 478 844 3,881 3,044 
Total, Europe 

and U.S.S.R. 1,734 3,186 372,789 34,235 735,30 14,525 63,451 21,249 805 836 1,040 5,403 7,464 
United States 547 377 69,853 12,692 48,096 1,749 36,959 10,816 825 78 506 2,707 5,560 
Sec footnotes atend of table, 
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TABLE 1-Continued 

EUROPE AND U.S.S.R. PRODUCTION OF SELECTED MINERALS FOR 1991°* 

(Thousand metric tons unless otherwise specified) 

I 
Industrial minerals Mineral fuels 

Zinc em” oom™m—"—_'/'—'_'” 

(metal content) Nitrogen Phos- Potash _ Coal Marketable Petroleum 

(N content phate (K,O Sulfur (million metric tons) natural gas (million 42-gallon 

Cement of rock, equiv- Salt (all Anthracite (billion barrels) 

Mine _— Refined ammonia) (gross alent) forms) and Lignite cubic | — 

weight) bituminous meters) Crude Refined 

World oul ~~ 7.282~—~«*~«SORD—~*21274,819 93,712 146,859 25,548 183,659 55,592 3,572 1,075 2,074 +«-21,945 «22,245 

Europe and 

U.S.S.R., percent 

of world total 23.8 45.0 29.2 36.5 22.9 56.9 34.5 38.2 22.5 77.8 50.1 24.6 33.6 
een 

W Withheld to avoid disclosing company proprietary data; value included in "World total." 

1Some of the individual entries 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 phosphate supply was augmented by the production of Thomas slag, a byproduct of pig iron 

production from phosphate iron ores. Thomas slag production, a modest yet significant component of Europe’s phosphate raw material supply, was as follows in 1991, in thousand 

metric tons: Belgium—160; France—700; Luxembourg—600; European Community, market economy Europe, and Europe totals—1,460; world total—1,468. Thomas slag averages 

about 16% P,O, content. World phosphate rock production at 162,268,000 tons, averaged slightly more than 31 % P,Os. 

3Less than 1/2 unit. 
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THE MINERAL INDUSTRY OF 

By Jozef Plachy 

In 1991, Albanian industrial | allowed to repatriate their profits. The | copper wire, and bitumen), and Egypt 

production reportedly decreased 60% convertibility of the Albanian "lek" was | (export of ferrochromium for phosphate). 

from 1990 levels.!. Frequent work | established by tying the exchange rate to 

stoppages at mining and metallurgical | the European Currency Unit (ECU). STRUCTURE OF THE 

plant sites, which reportedly account for MINERAL INDUSTRY 

47% of GNP, played a large part in this | PRODUCTION OT 

decline. 
The privatization of Albanian 

Despite social unrest and labor The year of 1990 was a year of | enterprises affected mainly small- and 

problems, Albania remained an important prolonged drought, which resulted in | medium-sized establishments. At the end 

mineral producer. It is the world’s third decreased hydroelectric power production | of 1991, the large enterprises were 

largest producer of chromium ore, after and, in turn, decreased mineral | reorganized, and although still state 

the former U.S.S.R. and the Republic of | production. This was followed, in 1991, | controlled, given some autonomy in the 

South Africa, and chromite reserves are | by social unrest. During this 2-year | planning of production, sales, pricing, 

estimated to be the fourth largest in the | period, estimated oil and gas production | and purchasing. However, the mineral 

world. The 1.2-Mmt/a chromite output | declined 45%, chromite production | industry of Albania remained virtually 

constitutes about 10% of total world | declined 60%, copper production dropped | under the direction of the Ministry of 

production. Because the country’s two 10%, and production of coal decreased | Mining and Energy Sources due to the 

ferrochromium plants can reportedly | 50% 3 Only ferrochromium production, | state’s ownership of resources and a long 

presently process only up to 200,000 tons in 1991, was substantially higher than in | tradition of central control. (See table 2.) 

of ore per year, the Albanian Government | the previous year because of the | 

is reportedly planning to upgrade both | completion of the Elbasan ferrochromium } COMMODITY REVIEW 

facilities and build new ore concentrating | plant. (See table 1.) TT 

and ferrochromium plants, beginning in Metals 

1994.2 Albania also accounts for about | TRADE 

16% of Europe’s nickel ore production Bauxite.—The present production of 

and 2% of its copper ore production. In the past few years, Albania’s | bauxite, estimated at 20,000 tons per 

| foreign debt has increased so that at the | year, is mainly concentrated in the Tirana 

GOVERNMENT POLICIES end of 1991 it was $400 million, | and Librazhd districts in central Albania. 

AND PROGRAMS reportedly exceeding the value of the | The ore reportedly contains 40% to 44% 

country’s annual exports. Because | Al,O,, 16% to 17% Fe,O,, and 13% to 

During the past 45 years, the | exports of minerals and metals account | 15% SiO,. The major portion of the 

development of Albania’s mineral for about 40% of all Albania’s exports, | estimated 12 Mmt of reserves is in the 

industry was handicapped by self-imposed the Teknoimport Foreign Trade| northem part of Albania. The 

isolation, a drive for self-sufficiency, and | Enterprise, an affiliate of the Ministry of | composition of the ore is reportedly 50% 

the goal for full employment. It resulted Foreign Economic Relations, was | to 60% Al,O;, 9% to 17% Fe,O,, and 

in a shortage of capital, aging and eliminated in October 1991, and its | 4% to 19% SiO. 

inadequate machinery, overstaffing, and functions transferred to the individual Because there are no _ processing 

damage to the environment. To speed up mining enterprises. However, all prior | facilities in Albania, the entire production 

economic reconstruction, the Albanian | 4greements signed in 1991 by the | is exported to Yugoslavia in exchange for 

National Council of Privatization, the Albanian Government with foreign | aluminum metal. 

Albanian Foreign Investment Agency, nations will remain effective. These 

and the Albanian Chamber of Commerce | include barter deals with China (export of Chromium.—About one-third = of 

were established in 1991. Although all | chromium ore and concentrate, copper | Albania’s chromite reportedly contains 

natural resources were still the property wire, bitumen, etc.), the Republic of | more than 41% Cr,O, and more than 

of the Albanian Government, foreign | Vietnam (export of pyrite concentrate, | 90% of it is of metallurgical grade with a 

partners of joint ventures were reportedly 2.5:1 to 3:1 chrome to iron ratio. 
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In 1991, there were 6 deposits and The newest ferrochromium plant is | compressed air loader or hand loaded into 
about 20 mines, all underground. The | part of the "Steel of the Party | hoppers and transported to the surface. 
ore, produced by the sublevel caving | Metallurgical Combine" in  Elbasan | Estimated ore output in 1991 was 
method, is reportedly loaded manually or | (Elbasan Combine), 30 km southeast of | 350,000 tons of 1.5% copper content, 
by compressed air loaders, or, more | Tirana. The plant consists of three 9- | from which about 25 ,000 tons of copper 
recently, by electrohydraulic load-haul- | MV@A closed furnaces, designed in | concentrate (16.5% Cu) and 50,000 tons 
dump (LHD) equipment, into rail hoppers | China but built in Albania. The first | of pyrite concentrate (44% to 45% S) was 
and transported to the surface, either | began operation at the end of 1989, but reportedly produced. 
along horizontal adits or up vertical | soon had to be closed down because of One of the most important deposits is 
shafts. The ratio of waste to ore | electricity shortages. With the | the recently discovered Munella deposit, 
reportedly approaches 1:1, often | completion of the third furnace at the | 55 km north of Tirana. The reserves at 
restricting mine production due to | beginning of 1991, the plant became | this site amount to about 7 to 10 Mmt of 
inadequate transport capacity. All ore is | operational. The designed annual | copper ore with an initial average head 
hand sorted and, in many cases, screened | capacity is reportedly 100,000 tons of | grade of 1.3% Cu (expected to increase 
underground. ore, which was to be supplied by mines | to 2% at lower levels), 3% to 3.5% Zn, 

The largest chromite mine complex, | in the Pogradec region. Because of | 25% S, and 3.4 g/mt Au. The mine is to 
Bater, is 40 km northeast of Tirana. The | declining ore grade and lack of | reach a depth of 300 m and produce 
complex consists of Martanesh, Bater I | beneficiation facilities in Pogradec, | between 300,000 to 500,000 tons of ore 
and II Mines, and a beneficiation plant. | however, it had to be augmented with the | per year. 
The annual production in 1991 was an | ore from the Bulqize mines. With the All three smelters and two refineries 
estimated 425,000 tons of ore (25% to | exception of a few hundred tons sent to | are older designs, without briquetting 
40% Cr,O;) and about 30,000 tons of | the Elbasan Combine, all ferrochromium | facilities. The oldest smelter, built in 
concentrate of reportedly average grade | is reportedly exported. 1936, is in Rubik, 50 km north of Tirana, 
50% Cr,O, with a Cr/Fe ratio of 3:1. The older of the two ferrochromium | followed by Kukes (1964) and Lac. The 

The low-grade ore is sent to one of | plants is in Burrel, 35 km northeast of | refineries at Rubik and Lac are reportedly 
four enrichment plants. At Todo Manco, | Tirana. The 42% Cr,0, chromium ore is | more modern, built in 1966 and 1979, 
the ore is hand sorted, screened, washed, | supplied by the Bulqize mines. | respectively. The Lac smelter and 
and then screened again. At the Bater, | Ferrochromium production in 1991 was | refinery, 30 km north of Tirana, was 
Bulquize, and Kalimash plants, the ore | below its capacity of 40,000 mt/a. upgraded in 1987. It reportedly has an 
mixture is crushed, milled, and a annual capacity of 7,000 tons of blister 
concentrate, grading 50% Cr,0O,, is Copper.—In 1991, Albania had 8 | and 8,600 tons of refined copper. 
produced using gravity separation | copper mining enterprises, some 
methods. The average recovery rate at | consisting of up to 4 mines, for a total of Nickeliferous Iron Ore.—The laterite 
all plants is reportedly about 65% to | 27 mines. Production capacities range | ore deposits of Albania are around 
70%. from reportedly 50,000 mt/a to 350,000 | Pogradec, Kukes, and Korce. The 

In 1991, Albania reportedly entered | mt/a. All the mines are shallow | existing deposits reportedly hold more 
negotiations with the South African | underground operations, served by adits | than 70 Mmt of contained iron, 1 Mmt of 
mining company Samancor Ltd. to | and a few vertical shafts. Some of the contained nickel, and commercial 
develop chromite deposits in the Kukes | small mines that work individual lenses quantities of cobalt. At present, there are 
region, where the Kalimash, Kam, and | are very labor intensive. In the larger | two mining enterprises operating nine 
Krume Mines are located. It would be | mines, electrohydraulic load-haul-dumps | mines and a metallurgical plant in 
the first major joint-venture international | are being gradually introduced. The ore | Elbasan. 
company to develop new ore mines, | grade reportedly ranges from 0.8% Cu to About 60% of nickeliferous ore 
upgrade old ones, and construct an | 3% Cu, for an average of about 1.5% | production comes from the Prenjas ore 
enrichment plant in Albania. The Kukes | copper content. Beneficiation consists of mining enterprise, 55 km southeast of 
region, in northeastern Albania, crushing, milling, and flotation, where, | Tirana. The estimated reserves of 150 
reportedly has about 14 Mmt of reserves. | reportedly, about 80% to 90% of the | Mmt reportedly contain an average 45% 

metal is recovered. The 16% Cu| Fe and nearly 1% Ni. The ore is 
Ferrochromium.—Because of the | concentrate is sent to a smelter where it is exploited by four mines (Bushtrica, 

startup of the new ferrochromium plant, | mixed with coarse ore at a fixed ratio. Prenjas, and Skroska I & II) connected 
the 1991 estimated production of The largest copper mine in Albania is | underground. The production is 
ferrochromium, with 63% to 66% | in Fushe-Arrez, 80 km north of Tirana. reportedly about 650,000 mt/a, of which 
chromium content, increased by about | It reportedly has three underground mines | 70% is transported by rail to Elbasan, 
45% over that of the previous year. and uses a small-scale sublevel caving | while the rest is exported to 

method. Broken ore is removed by | Czechoslovakia. 
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Other nickeliferous ore is supplied by | gypsum, and magnesium salts. With an | permits Occidental Petroleum to start . 

the five mines of the Guri Kuq ore | addition of recently discovered deposits in | offshore prospecting in a 2,600 km-* area 

mining enterprise, 65 km southeast of | the Elbasan area, the reserves reportedly | off the north coast and in the Durres 

Tirana. Reserves at this location are | amount to about 80 Mmt. Basin. In addition to seismological 

estimated at 25 Mmt and reportedly studies, the agreement envisages sinking 

contain an average of 44% Fe, less than | Mineral Fuels of the wells, preparation for production, 

1% of Ni, and small amounts of Co. and production itself. If petroleum is 

One-half of the annual production of Coal.—Lignite deposits in Albania are | found, foreign personnel, with the 

about 500,000 tons is railed to Elbasan, | found in three principal regions of the | exception of management, will be 

while the rest is exported to Bulgaria and | country: in the east at Librazhd, | replaced by Albanian workers. 

Czechoslovakia. Pogradec, Korce, and Kolonje; in the | Occidental Petroleum will reportedly keep 

| central part of the country at Elbasan, | 55% of the production until the initial 

Nickel.—The Elbasan nickel smelter | Tirana, and Durres; and in the south at | expenditure is defrayed. Similar but 

and refinery began production of nickel | Berat and Tepelene. The largest lignite | smaller concessions have been granted to 

carbonate in 1980. The existing 6,000- | resource is the Tirana coal basin with | Chevron and Hamilton of the United 

mt/a carbonate capacity was augmented in | reportedly about 40 Mmt of reserves | States, Agip of Italy, Deminex of 

1988 by a reportedly 6,000-mt/a capacity | exploited by the Krrabe, Mezez, | Germany, and OeMV of Austria. 

metal smelter and refinery. The iron- | Mushgetas, Priske, and Valias Mines. Albania is interested in finding 

nickel ore is first crushed and roasted, | The coal seams are generally very thin, | partners for oil processing in its four 

and then the iron and the nickel are | averaging 0.5 m, resulting in very high | refineries (Ballsh, Cerrik, Fier, and 

| separated by ammonia leaching. The | wall-rock dilution of coal. Because of | Stalin) that are operating at 70 % of 

50% to 55% nickel carbonate is mixed | many different coal types, high ash | capacity. It is also considering upgrading 

with coke and fed into a 15-ton electric | content, and other impurities, high cost | its main harbor at Vlore, which can 

arc furnace. The resulting blister, | beneficiation processes are required to | handle tankers of up to 30,000 dwt and 

containing about 92% Ni, 1% Co, and | produce usable coal. store 15,000 tons of oil. 

some iron and sulfur, is converted to The 1991 lignite production declined 

anodes and then to cathodes (99.99% Ni). | by nearly one-half, to an estimated 1.1 | Reserves 

Mnt. It was produced from 20 

Industrial Minerals underground mines with capacities According to the system used in 

reportedly ranging from 40,000 mt/a to | Albania, the reserves are measured as a 

Phosphate Rock.—Production of | 500,000 mt/a. The entire production is | sum of categories A+B+C1. These 

phosphate declined from 25,000 to | used by the home market, mainly for | categories refer to identified reserves that 

30,000 tons in the past years, to an | domestic heating. were either measured (A), indicated (B), 

estimated 9,000 tons in 1991. The entire or, based on A and B, inferred (C1). 

production of phosphorite, graded 6% to Crude Oil.—The production of crude | (See table 3.) 

7% PO, reportedly comes from | oil has been declining since 1973, when 

Gjirokaster, in southern Albania. Most | it reached 3 Mmt. The 1991 production | INFRASTRUCTURE 
of the production is processed in the Lac | was an estimated 700 tons, about one- 

fertilizer plant, while the remainder is | third lower than that in 1990. Present Albania’s inland transportation 

locally ground and used as fertilizer. In | production is concentrated in the southern | consists mainly of roads and, to a lesser 

addition to basic fertilizers, the Lac | part of the country at the Ballsh, | degree, railroads. Waterway 

fertilizer plant, built in stages from 1966 | Gorrisht, Kucova, Marineze, Patos, and transportation is almost exclusively 

through 1989, reportedly produces | Shqisht Fields. To reverse a production | between coastal cities. Albania has about 

superphosphate with 15% to 20% P,O,, | decline, Albania has to either increase the | 16,700 km of roads, of which 6,700 km 

concentrated nitric acid, and simple | extraction of existing deposits or find new | is paved highways and roads and the rest 

phosphate made into granular form. deposits. Reportedly, only 12% of oil is | is forest and agricultural roads. One of 

extracted, whereas modern technology | the many new projects was the 241-km- 

Salt.—All the production of salt in | would allow 40% extraction. A rise of | long four-lane highway connecting the 

Albania, which in 1991 declined by an | 10% in the extraction coefficient would | port city of Durres with Greece, via 

estimated 35%, reportedly comes from | nearly double the present production. Pogradec and Kapshtica. Also, a new 

underground mines in the Dhrovjan, In 1991, an exploration and road is planned between Peshkopi in 

Saranda district, and Durres districts. The | production-sharing agreement was | Yugoslavia and Burchiz, 60 km northeast 

salts are mainly halite (78% to 80%) with | reportedly signed by Albania’s General | of Tirana, to facilitate easier 

the remainder composed of anhydride, | Directorate of Oil and Gas with | transportation of nickeliferous ores to the 

Occidental Petroleum Corp. It reportedly 
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ferronickel complex at Kavadarci in | plants to increase the recovery rate and 
Macedonia. metal content of concentrates. 

The railroad system consists of 509 The largest potential exists in 

km of standard-gauge and 34 km of | chromium ore mining. Low operating 
narrow-gauge tracks. All tracks are | cost and proximity to Europe’s major 
single, and none are electrified. The | ferrochromium producers could make 
short-term plan is to electrify the existing | Albanian chromite very competitive. 
line from Titograd in Yugoslavia to the | However, the rapid rate of growth 
Albanian cities of Vlore, Durres, and | resulted in the depletion of deposits close 
Pogradec. to the surface. Without capital 

Most shipping is limited to coastal | investment for deep underground mining 
waters, with a small portion on lakes and | and __beneficiation equipment, the . 
rivers. The largest seaport is at Durres. | production will probably stabilize at about 
It has a depth of up to 9 m. Two smaller | 1 to 1.2 Mmt/a. To increase production 
ports are located in Vlore and Sarande. | and improve the quality of 

In the mineral industry, most of the | ferrochromium, additional investment in 
mines use trucks or narrow-gauge | equipment for agglomeration of fines and 
railroad to transport ore to the nearest | preheating of ore may be required. 
railroad stations or directly to processing 
centers. Few major mining areas| 
(Elbasan, Prenjas, Guri i Kugq, Librazhd, te Podarske Noviny, Czechoslovakia, Feb. 19, 1992, p. 

and Pogradec) are connected by standard- | 2yetai Bulletin. Aug. 1, 1992, p. 11. 
gauge railroad to processing centers. "Speech by Prime Minister Aleksander Meksi to the 
Albania’s hydrocarbon industry has van ne ssembly os Apr. 18, 1992; available upon 

about 145 km of crude oil pipeline, 55 

km for refinery products and 64 km of 

pipeline for natural gas. 

OUTLOOK 

Most of the existing mines in Albania 
were discovered from surface outcrops : 
and from drilling close to the surface. 

Because there is minimal modem 
technology and equipment, enterprises 

reportedly have been unable to map the 

full extent of known deposits. More 
extensive exploration at existing mines is 

likely to result in a large increase in 
Albania’s mineral reserve base. Because 
much of the country remains unexplored, 
there is potential for discovering new 

deposits. 

Even without the discovery of new 

deposits, the production of Albanian 

mines could be significantly increased by 

investment in underground mining 
equipment, redesign and enlargement of 
the mines’ infrastructure, introduction of 

efficient beneficiation plants, and 

improvement of underground and surface 
transportation. Because only a small 
portion of ore is beneficiated, capital 
investment is needed for new plants and 

new technology for existing enrichment 

10 THE MINERAL INDUSTRY OF ALBANIA—1991



TABLE 1 

ALBANIA: PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

METALS 

Bauxite® 25,000 25,000 25,000 26,000 20,000 

Chromium: 

Chromite, gross weight ~~~ thousand tons 1,075 1,109 F 900 910 500 
Marketable do. 420 346 294 295 150 

Concentrate do. 164 160 173 157 75 

Ferrochromium do. 26 39 39 24 35 

Cobalt:° 

Mine output, Co content* 600 600 600 600 600 

Plant production, Co content‘ — 10 10 20 15 

Copper: 

Ore: 
Gross weight thousand tons 1,166 1,187 1,136 931 500 

Concentrate 55,000 55,000 62,000 *49 ,000 25,000 

Cu content® 12,500 13,300 *14,000 711,500 6,100 

: “Metal, primary: 
Smelter 13,880 714,772 15,312 °12,000 6,000 

Refined® 712,807 *14,097 714,512 *°11,300 5,000 

Iron and steel: 

Iron ore, nickeliferous: 

Gross weight thousand tons 972 1,067 1,179 930 800 

Fe content°® do. 7430 7470 7520 *410 350 

. Metal: 

Pig iron 140,000 172,000 179,000 96,000 50,000 

Crude steel® 85,000 110,000 112,000 65,000 35,000 

Rolled steel *65,000 96,000 92,500 *60,000 30,000 

Nickel:° 

Mine output, Ni content 9,200 ™10,100 ™11,200 8,800 7,500 

Plant production, carbonate Ni content 74,500 4,500 5 ,400 5,500 5,000 

Metal, Ni cathode — 300 1,800 2,500 2,200 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons *860 746 754 °750 700 

Clay, kaolin® 9,000 9,000 9,000 5,000 2,000 

Dolomite® 350,000 350,000 400,000 5397,000 350,000 

Fertilizer, manufactured: 

Phosphatic *150,000 165,000 165,000 °100,000 75,000 

Urea 90,000 77,000 92,000 °50,000 25,000 

Nitrogen: N content of ammonia’ 95,000 100,000 110,000 ™100,000 80,000 

Olivinite® 50,000 50,000 52,000 56,000 45,000 

Phosphate rock (12% to 15% P,O,)° 25,000 25,000 25,000 10,000 9,000 

Pyrite, unroasted” 50,000 50,000 50,000 548,000 40,000 

Salt® 75,000 70,000 80,000 °85,000 55,000 

Sodium compounds, n.e.s.: Soda ash, calcined 31,000 — 22,000 27,000 *27,000 25,000 

Sulfuricacid 980,000 81,000 + +~=82,000~=~=~—— 70,000 ~=S——~=~C«~S'0~000—=™ 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural? © thousand tons 950 900 900 900 800 

See footnotes at end of table. 

: THE MINERAL INDUSTRY OF ALBANIA—1991 11



TABLE 1—Continued 

ALBANIA: PRODUCTION OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Coal: Lignite thousand tons 2,134 2,184 2,193 2,071 1,100 

Gas, natural, gross production’ million cubic meters 263 480 312 243 170 

Petroleum: 

Crude: 

Weight thousand tons 1,181 1,167 1,129 1,069 700 

| Converted thousand 42-gallon barrels 7,880 7,786 7,533 7,132 4,670 

Refinery products® 9,000 9,000 9,000 *5,000 3,000 

'Table includes data available through June 1, 1992. 

*In addition to the commodities listed, a variety of industrial minerals and construction materials (common clay, olivinite, quartz, titanomagnetite, sand and gravel, and stone) are produced, but output is not 

reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 
*Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is conjectural. 
“Figures represent cobalt content of estimated production of commercially marketable cobalt salts produced within Albania from domestically mined nickeliferous iron ore. 

Reported figure. 
‘includes petroleum refinery-produced asphalt and bitumen. 
"Separate data on marketable production are not available, but gross and marketed output are regarded as nearly equal. 

TABLE 2 

ALBANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity Location of main facilities Capacity 

Cement Elbasan, 32 km southeast of Tirana; Kruje, 20 km northwest of Tirana; Shkoder, 85 km northwest of 1,200 

Tirana; and Vlore southwest of Tirana 

Chromite Bater (including Bater I and II and Martanesh), 40 km northeast of Tirana Bulqize (including Bulqize 450 

south, Fush, Newpoints, Ternove, and Todo Maco), 35 km northeast of Tirana 

Do. Kalimash, 60 km north of Tirana 250 

Do. Kam, 70 km north of Tirana 100 

Do. Klos, 20 km northeast of Tirana 50 

Do. Pogradec (including Katjiel, Memelisht, Poljske, Pishkash, and Prenjas), 50 km east of Tirana 100 

Ferrochromium Burrel, 35 km northeast of Tirana 40 

Do. Elbasan, 32 km southeast of Tirana . 36 

Copper: 

Ore Flushe-Arrez, 80 km north of Tirana 350 

Do. Gjegjan, 100 km northeast of Tirana 150 

Do. Golaj (including Nikoliq and Pus), 120 km northeast of Tirana 150 

Do. Kurbnesh-Perlat, 55 km northeast of Tirana 100 

Do. Rehove, 110 km southeast of Tirana 100 

Do. Reps (including Gurch, Lajo, Spac, and Thurr), 55 km north of Tirana 350 

Do. Rreshen, 50 km northesat of Tirana 50 

Do. Shkoder (including Palaj, Karma I and If), 85 km northwest of Tirana 100 

Smelter Kukes, 110 km northeast of Tirana 6 

Do. Lac 35 km northwest of Tirana 7 

Do. Rubik, 50 km north of Tirana 3.5 

Iron ore Prenjas (Bushtrica, Prenjas, Skorska I and I), 70 km southeast of Tirana 650 

Do. Guri 1 Kuq (including Cerveake, Grasishta, Guri i Kug, Hudenisht & Guri Pergjrfjur), 25 km east of 500 

Tirana 
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TABLE 2—Continued 

ALBANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

(Thousand metric tons per year unless otherwise specified) 

Commodity Location of main facilities Capacity 

Steel "Steel of the Party" Metallurgical Combine at Elbasan 150 

Nickel, smelter Elbasan 6 

Coal lignite Maneze, Mezes, and Valias Mines in Tirana Durres area; Krabe Mine, 20 km southeast of Tirana; 2,500 

Alarup and Cervnake Mines, in Pogradec area, 80 km southeast of Tirana; Mborje-Drenove Mine in 

Korce area, 85 km southwest of Tirana; and Memaliaj Mine in Tepelene area, 110 km south of 

Tirana 

Natural gas million cubic feet Gasfields in southwest Albania between Ballsh and Fier 16,000 

Petroleum: : 

Crude 42-gallon barrels per day Oilfields at Marineze, Ballsh, Shqisht, Patos, Kucova, Gorrisht, and others 35,000 

Refined do. Refineries: Ballsh, Cerrik, Fier, and Stalin 33,000 

TABLE 3 

ALBANIA: APPARENT RESERVES 
OF MAJOR MINERAL 

COMMODITIES FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity Reserves 

Bauxite 12,000 

Chromite, 20% to 44% Cr,O, 30,000 

Cobalt, recoverable in ore 60 

Copper, recoverable in ore 700 

Iron, recoverable in ore 70,000 

Salt 80,000 

Coal 150,000 

Natural gas billion cubic meters 20 

Sources: Gornaya Entsiklopediya, v. 1, Moscow; and Gazovaya 

Promyshlennost, Moscow, Dec. 1989; Commodities Research Unit 

Ltd., London; Mining Journal, London, May 8, 1992, and 

Erzmetall, No. 3, 1992, Germany. 
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| THE MINERAL INDUSTRY OF 

By Jozef Plachy 

The mineral industry of Austria In metallic ore processing, the 25,000 | in Kosice, Czechoslovakia, about 

continued to be dominated by iron, lead, | mt/a zinc smelter in Arnoldstein will | cooperation continued in 1991. 

tungsten, and zinc in metalliferous ore | reportedly close by the end of 1992, and Voest-Alpine, through its subsidiary 

| mining; graphite and magnesite in | the 83,000 mt/a aluminum smelter in | Krems, acquired a Belgian cold profiling 

industrial minerals mining; and lignite. | Ranshofen will reportedly close in five | company, Sadef NV. (Insert Tables 2 

The main processing industries included | stages, beginning in 1991. (Insert Table | and 3.) 

antimony, copper, germanium, lead, | /.) 

steel, and zinc. S|: STRUCTURE OF THE 
In 1991, Austrian environmental | TRADE MINERAL INDUSTRY 

expenditures reportedly equaled 1.9% of 
the country’s gross domestic product Austrian economic performance has In spite of recent changes, the Austrian 

(GDP). been increasingly affected by the | Government, through the Federal 
a | international slowdown of economic | Ministry of Trade, Commerce and 
GOVERNMENT POLICIES activity and trade. Export growth came Industry, remained in control of most 

AND PROGRAMS to a virtual standstill by the end of the | mining and processing enterprises. The 
year, and export-oriented companies | Government also funds research and 

With the treaty on the European | began a reduction of work force and | foreign exploration, and regulates all 

Economic Area expected to enter into | postponement of investments. Trade with | foreign investment ventures. 
force as of January 1, 1992, and | European Free Trade Association(EFTA) | Proprietorship is exercised by the 

negotiations for accession to the European | countries declined, while trade with EC | Government through a holding company, 
Community (EC) to begin in 1992, the | countries, the main trading block, | Osterreichische Industrieholding 
Austrian Government has begun partial | increased slightly. The only large | Aktiengesellschaft (OIAG). In addition to 

structural reform of the economy. In | increase in trade was with former Eastern | the mineral industry, it also administers 
November 1991, the last foreign | European countries where total exports | the major part of other nationalized 
exchange controls were reportedly lifted, | reportedly rose by 21% to $2.7 billion | enterprises. (Insert Table 4.) 
opening the economy further to foreign | and imports increased by 14% to $2.3 

competition. Direct support of the | billion. The main component of this | COMMODITY REVIEW 
mineral industry was reduced, although | increased co-operation with the emerging 

subsidies to technology and _ the | new democracies of Eastern Europe is | Metals 

environment were increased. Changed | "Compensation trading," practiced by 
company taxation encouraged the | Austria for many years. In exchange for Aluminum.—Austria Metall AG has 

reduction of administrative costs and the | 4 commodity, the respective plant is | reportedly decided to close its 135,000 

strengthening of the capital base of small- | Compensated not only with money, but | mt/a aluminum smelter in Ranshofen, 95 
and mid-sized firms. also with modern technology, engineering | km west of Linz, on the German border. 

services, and general know-how. It will be shut down in five stages, with 
PRODUCTION Voest-Alpine Erzberg GmbH, the | production cut by one-fifth at each step, 

Government-owned steel company, signed | starting at the end of 1991. The decision 
The sector most affected by | a letter of intent to take a munority | to close the smelter reflects the high cost 

restructuring and foreign competition was | Shareholding in the Czechoslovakian steel | of electric energy and environmental 
energy. One of the most important | distribution company Ferona. It is to | considerations. The only remaining 
lignite mines is expected to close in 1992, | acquire a 30.1% stake by the end of 1991 | aluminum smelter is in Lend in central 
in spite of proven reserves that could last | at a reported cost of $37 million with an | Austria. The 15,000 mt/a capacity 
until the year 2003. Austria became a} Option of an additional 14.9% in later | smelter is owned by Salzburger 
net importer of electric energy in 1991, | Stages of privatization. Also, negotiations | Aluminum GmbH. 
necessitating investment in new | With the East Slovak Iron and Steelworks 

hydroelectric power plants in Slovenia. 
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Antimony.—The only antimony mine, | tons in an electrolytic line, and 52,000 | region is along the left bank of the 

| in Schlaining in eastern Austria, owned | tons was color-coated. Danube, 70 km west of Vienna. The 

by Bleiberger Bergwerks Union AG Muhldorf Mine of this region is operated 
(BBU), was closed in 1990. The reason Lead and Zinc.—The only producer of | by Grafitwerk Kropfmuehl. 

for the closing was a depletion of | lead and zinc ores in Austria is BBU in 
reserves. Bleiberg-Kreuth, southern Austria. The Gypsum.—1991 gypsum production 

ore is locally concentrated and | declined by more than 14%, to 643,000 
Copper.—All copper metal production | transported to the nearby BBU smelter | tons. About 80% of the gypsum and 

is from imported ore and scrap. Although | and refinery plant, at Armoldstein. | 85% of the anhydride were produced in 

the imports of ore remained basically | Because of declining metal prices, the | open pit mines. The eight operational 

unchanged, the imports of copper scrap | plant is reportedly being reorganized into | mines are along the northern Alps, 

increased from 21,374 tons in 1990 to | a multifunction plant able to reprocess | between Moosegg in the west and 

52,763 tons in 1991. Most of the | products, such as batteries and steel mill | Preinsfeld near Vienna. The industry 

imported scrap and residues were smelted | dust. In addition to lead and zinc metal, | employs about 300 people, mainly by 

and refined in Brixlegg, 45 km northeast | production includes cadmium metal and | Ersten Salzburger Gipswerks-Gesellschaft 

of Innsbruck. In addition to copper | germanium dioxide. KG, which has a mine at Moosegg- 
products, which include electrolytic Abtenau. 
cakes, cathodes, wire bars, billets, and | Industrial Minerals 

slabs, the facility also produces gold, Magnesite.—Production of crude 
nickel, and silver. The second smelter is Cement.—Increased Austrian | magnesite in 1991, from Austria’s six 
located in Amstetten, 110 km west of | consumption of cement was met by | mines, declined by nearly 19%, to 
Vienna. Both smelters are owned and | increased imports rather then expanded | 958,000 tons. One of the two largest 

operated by Austria Metall AG. production, in spite of ample supplies of | producers is Veitscher Magnesitwerke 

raw material. With three plants, | AG, which operates the Breitenau and 

Iron and Steel. —The production of the | Perlmooser Zementwerke AG (PZ) is the | Trieben-Hohentauren Mines and plants, 
Erzberg strip mine, Austria’s only | largest Austrian producer, accounting for | both in the Steiermark region, central 

significant iron ore mine in Eisenerz, | about 65% of annual domestic | Austria. The annual production is about 

central Austria, may depend on continued | production. During recent years, a high- | 7,000 tons of MgO. Production includes 

operation of the nearby Donawitz steel | pressure mill was installed at its Vienna | refractory bricks, caustic magnesia, 

plant owned by Voest-Alpine. Because | plant, and high-pressure grinding rolls | lubricant additive, and dead-burned 
of environmental considerations, one of | were being installed in 1991 at PZ’s | magnesia derived predominantly from 

the two blast furnaces was reportedly | plants in Vils and Peggau. After | imported natural magnesite. In recent 

closed in 1991, reducing the annual | completion, it will allow the Schretter & | years, RADEX Austria AG has made a 

production to 2 Mmt. The contract for | Cie AG plant in Vils to grind cement | concentrated effort to expand its 

ore delivery to the Donawitz plant expires | clinker and granulated blast furnace slag | international market in Hungary and 

in 1993, after which it may not be | at a rate of 85 mt/h, while Peggauer | Australia. Most of its domestic 
renewed, making the future existence of | Zementwerke’s mill in Peggau will | production are shaped products (75%), 
the Erzberg mine questionable. reportedly grind clinker at a rate of 105 | unshaped products (16%), and sintered 

The economic changes in Europe had | mt/h. and caustic magnesia (9%). Nearly 
an uneven effect on the Austrian steel three-fourths of the products went to the 
industry. Voest-Alpine has reportedly Graphite.—In spite of a 12% decline | steel industry in the form of refractory 
decided to build a new electrogalvanizing | in production in 1991, Austria remained | bricks, followed by the cement industry. 
line at its works in Linz to satisfy | one of the largest graphite producers in 
anticipated demand for sheet metal, | Europe. Nearly all the graphite in Salt.—Most of the salt production in 
mainly from the automobile industry. | Austria is amorphous, located in two | Austria in 1991 was by the underground 
The initial capacity of 100,000 tons is to | regions. In the Styrian Alps, central | leaching method. Because salt-bearing 
be operational by the end of 1993. With | Austria, the graphite occurs in highly | strata are a mixture of clays and marl, 
a final capacity of 250,000 tons, the | folded slates and limestones. The two | only about 1,000 tons of rock salt was 
steelmaker will be coating about 70% of | mines of this region are at Kaiserberg and | produced at the Altaussee Mine. All of 
its cold rolled output. Of the | Trieben, owned by _ Grafitbergbau | the salt mines are concentrated in the 
approximately 1 Mmt_ cold-rolling | Kaisersberg Franz Mayr-Melnhofand Co. | Salzkammergut area of north-central 
production in 1991, 186,000 tons was | KG and Industriegesellschaft und | Austria. Salt from brine was produced 
galvanized in two hot-dip lines, 210,000 | Bergbaugesellschaft Pryssok and Co. | at, in descending order, at the Altaussee, 

KG, respectively. The Lower Austria | Hallstatt, Bad Ischl, and Hallein plants. 
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The number of employees in salt mines | estimated at 17.5 billion m’/. The | the Slovnatt refinery in Bratislava, 
was about 270 and in the brine plants | average amount of natural gas stored | Czechoslovakia. The 2 to 4 Mmt/a 
about 120. annually is about 1.5 billion m’/. Austria | capacity pipeline would connect Slovnaft 

has two international gas pipelines: the | with the Transalpine pipeline, which 
Talc.—The 1991 production of talc | Trans-Austria Gasline (TAG), which | connects the Trieste oil terminal in Italy 

increased by 17% over that of 1990. All | connects Italy and Slovenia with the | with Ingolstadt in Germany. 
of the production was supplied by three | former U.S.S.R., and the West Austria 
mines (Lassing, CKleinfeistritz, and | Gasline (WAG), connecting Germany and | INFRASTRUCTURE 
Rabenwald), operated by consolidated | France to the former  U.S.S.R. 
Naintsch Mineralwerke GmbH, |} According to the director of natural gas Austria is a landlocked country, and, 
headquartered in Graz, and employed | department of OMV, Austria is involved | with an exception of Danube River 
about 250 people. About 70% of annual | in negotiations concerning the | transport, is dependent on railroads and 
production is supplied by the Rabenwald | construction of a liquefied natural gas | highways. There are 6,028 km of 
opencast mine and nearby mill at | terminal and pipeline from Croatia to | railroad track, of which 5,403 km is 
Oberfeistritz, southeast Austria. Most | France, with branches to Croatia, Bosnia, | 1.435 m gauge. About 90% is 
production is exported, mainly to EC | Slovenia, Hungary, and Czechoslovakia. | Government-owned and more than one- 
countries. At the first stage, the terminal capacity | half is electrified. Highways total 95,412 

will be 5.5 billion m?/a with the km, of which 34,612 km are the primary 
Mineral Fuels possibility of future expansion to| network (highways, Federal, and 

approximately 10 billion m?/a. provincial roads), with the rest unpaved 
Coal.—Austria has limited brown coal communal roads. The only navigable 

and lignite deposits, but no anthracite or Petroleum.—The nearly 10% increase | river is the Danube, with ports in Linz 
bituminous coal, which are imported | in Austrian petroleum production in 1991 | and Vienna. 
mainly from Czechoslovakia, Poland, the | over 1990 was mainly supplied by 
former U.S.S.R., and the United States. | Osterreichische Mineraloelverwaltungs | OUTLOOK 
All of the 1991 production of brown coal | AG (OMV), which supplied about 90% 
and lignite was reportedly used | of all domestic production. Petroleum In the coming years, the Austrian 
exclusively in thermal powerplants. The | reserves at the beginning of 1991 were | mineral industry will be influenced by its 
slightly increased 1991 output was | estimated at 15 Mmt. The OMV is 70% | likely integration into the EC and 
produced by four mines in the Upper| Government-owned through| increased penetration into the Eastern 
Austria and Steiermark regions. The | Osterreichische Industrieholding | European market. The strongest pressure 
largest producer in 1991 was Graz- | Aktiengesellschaft (OIAG). Estimated | for structural reform is exerted by 
Koflacher Eisenbahn- und Bergbau | crude oil reserves at the beginning of | anticipated participation of Austria in the 
GmbH with about 60% of total output | 1991 were 15 Mmt. Most of the | EC. It will mean the removal of many 
from two open pit mines (Oberdof and | consumption is covered by imports. The | barriers that have sheltered important 
Koeflach), followed by  Salzach- | share of Soviet oil imports continued to | sectors from international competition. 
Kohlenbergbau GmbH (Grunbach) and | decrease, although imports from Nigeria | As a result, a number of Austrian mines 
Wolfsegg-Traunthaler KohlewerksGmbH | and Libya increased. To further} and processing plants will likely be 
(Ampflwang) with about 20% each. diversify, during 1991, in addition to | closed, while at the remaining enterprises 

considerable foreign involvement, OMV | the personnel and subsidies will probably 
Natural Gas.—Natural gas production | acquired stakes in two North Sea | be reduced. Because of geographical 

in 1991 increased slightly over that of | oilfields, concluded an exploration and | location and historical ties, Austrian 
1990, but still supplied less than 20% of | production agreement with Bulgaria, and | industry is in a favorable position to work 
Austria’s consumption. The former | expanded its operations in Canada. OMV | closely with the emerging Eastern | 
U.S.S.R. will remain the sole natural gas | also agreed to join a venture with a | European markets. Cooperation is 
supplier, at least until 1993 when Austria | regional oil and gas company, | expected in the iron and steel industry, 
is to start importing Norwegian gas. | Lenaneftegas Geologija of Yakutsk, | and in the processing and distribution of 
More than one-half of Austrian | U.S.S.R. It involves exploration, | mineral fuels. 
production was produced by | possible production, and construction of 
Osterreichische Mineraloelverwaltungs | pipelines to Korea and Japan. OTHER SOURCES OF INFORMATION 
AG (OMV), while virtually all of the OMV_ operates Austria’s major 
remainder was supplied by the Mobil and | refinery, at Schwechat, near Vienna. The | Publications 
Shell subsidiary, Rohol-Aufsuchungs | capacity is 10 Mmt/a; production in 1991 , 
GmbH (RAG). The reserves are | was about 8 Mmt. OMV hopes to build Osterreichisches Montan-Handbuch 

a 70-km pipeline between Schwechat and (Austrian Mining Yearbook). 
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TABLE 1 

AUSTRIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons, unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 
METALS 

Aluminum metal: 

Primary 93,414 95,494 92 933 89,434 80,400 
Secondary 19,800 29,400 776,051 69,693 60,000 
Total 113,214 “124,894 168,984 159,127 140,400 

Antimony, mine output, Sb content of concentrate 322 228 350 352 _ 
Cadmium metal , 26 26 49 44 20 
Copper: 

Smelter, secondary 29,100 34,500 39,100 41,000 44,800 
Refined: Oo — oo oo a 

Primary | 3,855 3,551 7,178 8,690 8,042 
Secondary 32,924 38,378 39,089 41,013 744,758 
Total 36,779 41,929 46,267 49,703 52,800 

Germanium, Ge content of concentrate kilograms 6,700 6,000 6,000 5,000 5,000 
Iron and steel: 

Iron ore and concentrate: 

Gross weight thousand tons 3,061 2,311 2,410 2,301 22,130 
Fe content do. 954 727 761 653 600 

Metal: 

Pig iron do. 3,451 3,665 3,823 3,452 3,000 
Ferroalloys, electric-furnace® do. 12 12 12 12 12 
Crude steel do. 4,301 4,560 4,718 4,292 4,000 
Semimanufactures do. 3,432 3,752 3,732 3,719 3,500 

Lead: 

Mine output, Pb content of concentrate 5,246 2,281 1,571 1,494 1,100 
Metal: oo — a oO Oo 

Smelter: 

Primary 3,400 6,753 6,500 *5,500 5,500 
Secondary 15,700 15,651 15,800 °15,599 15,500 
Total 19,100 22,404 22,300 21,099 21,000 

Refined: a — oO oO oO 
- Primaryests—<“itsSSST 6,800 9,000 8,800 8,400 6,400 

Secondary 16,000 16,000 15,218 15,100 16,300 
Total 22,800 25,000 24,018 23,500 22,700 

Manganese, Mn content of domestic iron ore 57,486 40,917 46,287 42,669 40,000 
Tungsten, mine output, W content of concentrate 1,250 1,235 1,517 1,378 1,300 
Zinc: 

Mine output, Zn content of concentrate 15,735 17,051 14,800 ™16,700 14,800 
Metal, refined 24,300 23,900 26,102 *28,300 16,300 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 4,522 4,763 4,749 4,903 5,000 
Clays: 

Illite 275,921 280,369 242,767 "191,121 217,361 
Kaolin: 

Crude 444,927 485,011 492,417 473 ,386 2352,344 
Marketable 92,186 89,491 157,258 81,265 80,000 

Other 12,961 52,102 6,855 31,039 3,458,770 
See footnotes atend of tableware 

THE MINERAL INDUSTRY OF AUSTRIA—1991 19



ae 

TABLE 1—Continued 

AUSTRIA: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons, unless otherwise specified) 

Commodity 1987 1988 1989 1990 : 1991° 

INDUSTRIAL MINERALS— Continued 

Feldspar, crude 4,692 8,222 7,251 8,788 210,429 

Graphite, crude 39,391 7,577 15,307 22,705 219,750 

Gypsum and anhydrite, crude 664,452 721,745 625 ,433 751,645 2654,594 

Lime thousand tons 1,378 1,545 1,622 1,637 1,600 

Magnesite: 

Crude do. 947 1,122 1,205 1,179 2061 

Sintered or dead-burned do. 345 360 360 411 400 

Caustic calcined do. 58 67 60 55 50 

Nitrogen: N content of ammoniae/ do. 450 408 410 410 400 

Pigments, mineral: Micaceous iron oxide 10,807 9,938 10,924 9,936 210,200 

Pumice (trass) 6,922 7,359 8,130 8,954 28,204 

| Salt: 

Rock thousand tons 1 1 1 1 71 

In brine: — OO — OO 

"Evaporated stst=—“‘is™S*~*~*~*~*~*~*~*~*~*~*~*~*~*~”~”:””””””C”C*CéW 484 413 396 386 380 

Other Sti<CsSCi‘Cs;C‘<C;CS”W”W”SS dO 180 256 251 288 280 

Total do. 664 669 647 674 660 

Sand and gravel: — OO — a OO 

ay a 684 756 819 818 29.090 

“Othersandandgravel—s—s—‘“‘SOSOCO*~*~C~*~*~*~*~*~*~;~;~;~;~;*CSOWX«S 9,322 14,700 16,057 16,664 217,001 

Total do. 10,006 15,456 16,876 17,482 19,091 

Sodium compounds, n.e.s.:° 

Soda ash, manufactured thousand tons 150 145 150 150 150 

Sulfate, manufactured do. 109 118 120 120 120 

Stone:* OO oO — — OO 

“Dolomite do. 1,406 1,521 1,645 1,880 25 085 

“Quarzandquarzite = do. 196 167 263 249 2464 

Other, including limestone and marble do. 9,540 12,324 12,700 12,800 210,652 

Total do. 11,142 14,012 14,608 14,929 16,201 

Sulfur: Oo OO — — OO 

Byproduct: 

Of metallurgy 10,448 11,331 12,064 11,974 12,000 

Of petroleum and natural gas 24,946 36,217 37,070 30,390 30,000 

From gypsum and anhydrite 13,091 — — — — 

Total 48,485 47,548 49,134 42,364 42,000 

Talcandsoapstone = ——O—=CSst‘“SsC~C‘“‘<‘<‘<‘<‘; 72 «OW!”*<‘<«;*;‘;*;*«*dN YSIS "132,974 "133,078 "133,971 ~ 2461,425 

MINERAL FUELS AND RELATED MATERIALS 

Coal, brown and lignite thousand tons 2,786 2,129 2,066 2,448 22,081 

Coke do. 1,727 1,744 1,771 1,725 1,700 

Gas, natural: 

Gross million cubic meters 1,167 1,265 1,323 1,288 21,329 

Marketed do. 968 1,062 *1,020 1,081 1,100 

Oil shale 1,090 210 570 475 7290 

Petroleum: 

Crude thousand 42-gallon barrels 7,410 8,196 8,075 8,072 28,926 

ee ee 
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TABLE 1—Continued 

AUSTRIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons, unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 
MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum—Continued: 

Refinery products: 

Liquefied petroleum gas thousand 42-gallon barrels 6,476 7,010 6,000 5,288 5,000 
Gasoline do. 20,054 20,516 19,935 22,237 22,000 
Kerosene and jet fuel do. 1,546 1,772 2,226 2,398 2,500 
Distillate fuel oil do. 18,917 18,288 20,920 22,504 23,000 
Lubricants do. _— _— — 416 500 
Residual fuel oil do. 12,411 12,027 9,912 11,353 11,000 
Bitumen do. 1,382 1,425 1,487 1,474 1,500 
Unspecified do. 82 71 75 75 75 

"Refinery fuelandlosses === =. doz 3,620 3,458 2,387 2,124 2,000 
a 707" 64,567 ~ 62,942 67,869 67,575 

Estimated. Revised 
'Table includes data available through July 1992. 

Reported figure. 

*Exchuding stone used by the cement and iron and steel industries. 

TABLE 2 

AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

a atinations, 1990 Commodity 1989 1990 TST CO 
United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 2 2 — Mainly to Czechoslovakia. 

Alkaline-earth metals — 5 NA NA. 
Aluminum: 

Ore and concentrate 70 8 — All to West Germany. 
Oxides and hydroxides 1,025 1,499 78 Iran 608; Italy 276; West Germany 191. 
Ash and residue containing aluminum 58,920 21,725 — Italy 11,967; West Germany 5,440; Czechoslovakia 

1,014. 
Metal including alloys: 

Scrap 35,508 26,881 — West Germany 14,543; Italy 8,432; Czechoslovakia 
: 1,398. 

Unwrought 42,984 52,056 3 Italy 17,241; Japan 6,976; France 6,664. 
Semimanufactures 126,439 139,882 1,365 West Germany 56,971; Italy 21,701; Switzerland 

9,635. 
Antimony: 

Ore and concentrate 138 1 — All to West Germany. 
Oxides 5 20 NA Saudi Arabia 15. 
Metal including alloys, all forms 7 5 — Mainly to Yugoslvaia. 

Cadmium: Metal including alloys, all 120 35 — Netherlands 15; United Kingdom 15. 
forms 

Chromium: 

Ore and concentrate 94 131 — Italy 46; West Germany 24; Switzerland 23. 
Oxides and hydroxides 27 3 — Switzerland 1; Turkey 1. 
Metal including alloys, all forms 2 4 = Mainly to West Germany. 

See footnotes at end of be 
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TABLE 2—Continued 

AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) | 

Commodity 1989 1990 Destinations, 1990 

United States Other (principal) 

METALS—Continued 

Cobalt: 

Oxides and hydroxides — 3 _— West Germany 1; Poland 1; Yugoslavia 1. 

Metal including alloys, all forms 18 8 3 Yugoslavia 2; Hungary 1. 

Columbium and tantalum: Tantalum 31 56 1 West Germany 35; United Kingdom 6; Belgium 5. 

metal including alloys, all forms 

Copper: 

Matte and speiss including cement 23 13 _ Mainly to West Germany. 

copper 

Oxides and hydroxides 3 1 — All to European Community, country unspecified. 

Sulfate 38 18 — NA. 

Ash and residue containing copper 10,746 16,676 — Italy 8,180; West Germany 4,500; Belgium 2,813. 

Metal including alloys: 

Scrap 15,716 13,639 — West Germany 9,589; Italy 1,863; Belgium 738. 

Unwrought 33,444 44,684 — Italy 29,999; West Germany 11,379; Switzerland 

2,069. 

Semimanufactures 28,403 28,820 157 West Germany 11,303; Italy 4,813; France 3,432. 

Germanium: Oxides and hydroxides — 100 — NA. 

kilograms 

Gold: 

Waste and sweepings value, thousands _ $229 _ Mainly to West Germany. 

Metal including alloys, unwrought and | 

partly wrought kilograms 622 313 _— Italy 175; Switzerland 40; Yugoslavia 38. 

Iron and steel: 

Iron ore and concentrate excluding 

roasted pyrite — 88 — All to West Germany. 

Metal: 

Scrap 95,983 342,438 — Italy 275,544; West Germany 32,317; Yugoslavia 

26,314. 

Pig iron, cast iron, related materials 1,488 8,801 () Italy 6,894; France 908; Poland 308. 

Ferroalloys: 

Ferroalloys 19,707 22,049 248 West Germany 4,899; Italy 3,269; India 2,262. 

Silicon metal — 7 — Hungary 4; West Germany 2. 

Steel, primary forms 16,803 13,954 19 West Germany 4,637; Yugoslavia 4,059; Italy 3,294. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 1,404,430 1,411,804 96,918 West Germany 492,750; Italy 247,572; U.S.S.R. 

101,036. 

Clad, plated, coated 280,552 346,519 427 West Germany 166,817; Italy 56,668; Sweden 

30,182. 

Of alloy steel 220,870 137,787 17,255 West Germany 71,630; Italy 14,975. 

Bars, rods, angles, shapes, sections 393 ,006 475,231 2,096 West Germany 152,746; Italy 140,337; Switzerland 

47,002. 

Rails and accessories 101,827 142,512 5,962 Switzerland 38,848; Yugoslavia 13,153; Denmark 

10,370. 

Wire 68,966 65,816 1,667 West Germany 34,171; Italy 9,520; Switzerland 

6,485. 

Tubes, pipes, fittings 623,065 620,959 22,445 U.S.S.R. 222,823; West Germany 144,454; Italy 

43,913. 

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, 1990 
Commodity 1989 1990 ‘United States ===S=S*~*~*~*«Sther (principal) = 

METALS—Continued 

Lead: 

Ore and concentrate — 232 — All to West Germany. 

Ash and residue containing lead 5,715 6,236 — Yugoslavia 4,730; West Germany 1,233; Netherlands 

246. 

Metal including alloys: | 

Scrap 3,554 10,727 — Yugoslavia 9,821; West Germany 802; Belgium 60. 

Unwrought 4,659 4,829 — Italy 3,500; Yugoslavia 1,094; West Germany 143. 

Semimanufactures 33 42 — Hungary 19; West Germany 9; Italy 6. 

Lithium: Oxides and hydroxides _ 1 — All to Eastern Europe. 

Magnesium: Metal including alloys: 

Scrap 282 222 — West Germany 124; Belgium 88. 

Unwrought 342 92 — West Germany 88. 

Semimanufactures 1,278 800 NA West Germany 162; Sweden 8; unspecified 620. 

Manganese: 

Ore and concentrate _ 22 — All to West Germany. 

Oxides 61 59 — Yugoslavia 49; Denmark 9. 

Metal including alloys, all forms 1 — 

Mercury ° 1 1 — Mainly to Denmark. 

Molybdenum: 

‘Ore and concentrate, roasted 406 191 — Italy 111; India 39; West Germany 20. 

Oxides and hydroxides 14 7 — All to European Community, country unspecified. 

Metal including alloys, all forms 1,651 1,656 184 West Germany 820; France 148; United Kingdom 

137. 

Nickel: 

Matte and speiss kilograms — | 200 — All to Yugoslavia. 

Oxides and hydroxides — 28 — Mainly to Italy. 

Metal including alloys: 

Scrap 200 184 — All to West Germany. 

Unwrought 171 99 — Sweden 95; West Germany 2. 

Semimanufactures 608 700 ?) West Germany 244; Iran 52; Italy 43. 

Platinum-group metals: 

Waste and sweepings value, thousands $3,319 $1,595 — West Germany $1,625; United Kingdom $155. 

Metals including alloys, unwrought and 766 1,255 — West Germany 479; Yugoslavia 276; United Kingdom 

partly wrought kilograms 185. 

Rare-earth metals including alloys, all 358 273 NA NA. 
forms 

Selenium, elemental — 1 — Mainly to West Germany. 

Silicon, high-purity 438 2 — All to West Germany. 

Silver: 

Waste and sweepings’ value, thousands $5,584 $7,320 — West Germany $5,643; France $1,480; United 

Kingdom $190. 

“Metal including alloys, unwroughtand = si (isststs—“<‘<‘séS*;*;!!O!O!!U OU t Germany 30,425; Switzerland 9,560, 
partly wrought kilograms 175,888 50,403 Yugoslavia 6,268. 

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, 1990 

Commodity 1989 1990 United States Other (principal) 

Metals—Continued 

Tin: Metal including alloys: 

Scrap 36 3 — West Germany 2; Netherlands 1. 

Unwrought 25 11 — West Germany 8; Greece 1. 

Semimanufactures 14 70 — Switzerland 38; Czechoslovakia 22; Hungary 6. 

Titanium: 

Ore and concentrate 8 — 

Oxides 725 317 — West Germany 122; Italy 47; Yugoslavia 45. 

Metal including alloys: 

Unwrought including scrap 3,339 1,695 157 United Kingdom 689; Italy 664; Switzerland 179. 

Semimanufactures 41 45 _— Switzerland 17; West Germany 14; Italy 8. 

Tungsten: ER 
Ore and concentrate — 18 18 : | 

Oxides and hydroxides — 8 — Mainly to Italy. 

Metal including alloys, all forms 1,318 1,032 23 West Germany 759; Israel 103; United Kingdom 40. : 

compounds value, thousands $31 $27 NA NA. 

Vanadium: 

Oxides and hydroxides 370 384 NA Brazil 119; Czechoslovakia 83; France 54. 

Ash and residue containing vanadium 122 — 

Zinc: 

Ore and concentrate (@) — 

Oxides 2,461 3,165 — Hungary 1,259; West Germany 775; Yugoslavia 698. 

Blue powder 156 119 7 — Belgium 94. 

Ash and residue containing zinc 2,517 5,940 — West Germany 3,290; Spain 1,067; Belgium 888. 

| Metal including alloys: 

Scrap 2,539 2,527 — Taiwan 1,096; Belgium 958; West Germany 427. 

Unwrought 6,360 5,625 — Yugoslavia 3,055; Italy 1,621; West Germany 843. 

Semimanufactures 187 1,914 27 West Germany 1,533; Hungary 125; Denmark 68. 

Zirconium: 

Ore and concentrate 24 24 — All to Yugoslavia. | 

Metal including alloys, all forms 22 QQ ?) Mainly to Republic of South Africa. 

Other: 

Ores and concentrates — 67 — Bulgaria 44; Hungary 23. 

Oxides and hydroxides 52 — 

Ashes and residues 1,644 686 91 West Germany 334; Switzerland 100; Netherlands 95. 

Base metals including alloys, all forms 14 3 NA West Germany 2. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, 128 114 _— Libya 76; Hungary 20; West Germany 11. 

etc. 

Artificial: Silicon carbide 83 60 NA Albania 29; Yugoslavia 23. 

Grinding and polishing wheels and 14,781 14,834 629 West Germany 3,408; Italy 1,774; Sweden 1,020. 

stones 

Asbestos, crude 247 675 — Yugoslavia 540; Hungary 94. 

Barite and witherite 3 10 — All to Yemen. 

See footnotes atend of tablen 
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TABLE 2—Continued 

AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

: (Metric tons unless otherwise specified) 

. Destinations, 1990 
Commodity 1989 1990 United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Boron materials: 

Crude natural borates 57 6 — Yugoslavia 5; Saudi Arabia 1. 
Oxides and acids 3 20 — Yugoslavia 19. 

Bromine ?) 2 NA NA. 
Cement 29,390 21,877 — West Germany 11,679; Italy 4,605; Switzerland 

3,602. 
Chalk 2,559 2,102 — Hungary 1,134; Czechoslovakia 677; Yugoslavia 128. 
Clays, crude: 

Bentonite 1,114 782 — Switzerland 628; West Germany 76. 
Chamotte earth 482 318 — West Germany 202; Denmark 96. 
Fuller’s earth 12 15 — NA. 
Fire clay 95 183 — West Germany 118. 
Kaolin 50,040 39,967 2 Yugoslavia 14,966; Hungary 12,287; West Germany 

7,755. 
Unspecified 255 151 — Philippines 53; Yugoslavia 30. 
Cryolite and chiolite 1 — 
Diamond, natural: 

Gem, not set or strung value, thousands $635 $352 — West Germany $154; Belgium $58; Switzerland $35. 
Industrial stones do. $122 $276 $2 Yugoslavia $217; Czechoslovakia $32. 
Dust and powder kilograms 18 10 8 Italy 7. 

Diatomite and other infusorial earth 3,671 5,780 9 West Germany 1,428; Yugoslavia 1,202; Hungary 
1,201. 

Fluorspar 47 12 NA NA. 
Fertilizer materials: 

Crude, n.e.s. 206 4,254 — Netherlands 2,165; East Germany 1,054; Italy 569. 
Manufactured: 

Ammonia 1 18 NA NA. 
Nitrogenous 556,445 542,626 10 West Germany 347,831; Italy 78,648; Yugoslavia 

33,948. 
Phosphatic 67,515 3 — All to Switzerland. 
Potassic 3,655 35,986 — Czechoslovakia 34,266; Italy 1,373. 
Unspecified and mixed 7279 ,003 283 ,333 244 West Germany 147,004; Italy 52,789; Czechoslovakia 

49,675. 
Graphite, natural 8,723 8,376 40 Italy 2,561; West Germany 2,517; Poland 1,154. 
Gypsum and plaster 151,337 159,938 —_ West Germany 156,241; Italy 2,363; Switzerland 875. 
Iodine 1 — 
Kyanite and related materials 10 ) — NA. 
Lime 7,552 6,159 — West Germany 4,810; Switzerland 1,174; Italy 122. 
Magnesium compounds: 

Magnesite, crude 219 347 — Netherlands 150; West Germany 55; Italy 48. 
Oxides and hydroxides 165,686 166,603 11,206 Venezuela 34,033; West Germany 29,819; Italy 

11,998. 
Mica: 

Crude including splittings and waste 615 671 2 West Germany 372; Italy 158; Switzerland 90. 
Worked including agglomerated 4,811 5,179 27 Yugoslavia 2,777; West Germany 1,048; 
splittings 

Czechoslovakia 888. 
See foomotes tend of tsble. SSS 
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TABLE 2—Continued 

AUSTRIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I 
; Destinations, 1990 

Commodity 1989 _ 1990 , United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Pigments, mineral: 

“Natural,crudes— 7,198 7,198 108 United Kingdom 1,772; West Germany 1,534; 
Netherlands 695. | 

. Tron oxides and hydroxides, processed 4,703 4,657 — Italy 1,584; West Germany 1,074; Taiwan 864. 

Precious and semiprecious stones other 

than diamond: 

Natural kilograms 2,316 8,377 8 Switzerland 5,343; Thailand 305; West Germany 158. | 

Synthetic do. 19,486 15,331 3,214 Singapore 5,708; West Germany 790; Switzerland 

763. 

Pyrite, unroasted — 40 — Italy 23; Czechoslovakia 15; Denmark 2. 

Quartz crystal, piezoelectric kilograms 10 16 — All to West Germany. 

Sodium compounds, n.e.s.: Sulfate, 108,549 95,216 — Italy 28,989; Yugoslavia 10,502; Switzerland 7,201. 

manufactured 

Stone, sand and gravel: 
| 

Dimension stone: 

Crude and partly worked 51,907 38,966 — West Germany 32,299; Switzerland 4,301; Italy 

1,506. 

Worked 24,362 _ 22,739 306 West Germany 15,272; Switzerland 3,863; Italy 968. 

Dolomite, chiefly refractory-grade 32,915 38,365 — West Germany 37,038; Belgium 448; Tanzania 282. 

Gravel and crushed rock 743,361 697,287 1 West Germany 324,376; Switzerland 179,421; Italy 

91,555. 

Limestone other than dimension 699 776 — West Germany 704; Switzerland 72. 

Quartz and quartzite 76 116 — France 61; Finland 22; West Germany 19. 

Sand other than metal-bearing 83,905 76,833 4 Switzerland 38,376; West Germany 34,741; Italy 

2,174. 

Sulfur: 

Elemental: 

Crude including native and byproduct 56 186 — West Germany 164; Yugoslavia 20. | 

Colloidal, precipitated, sublimed 285 301 — Mainly to Yugoslavia. 

Dioxide 23 7 — All to West Germany. 

Sulfuric acid 5,443 2,982 — Italy 2,720; West Germany 206; Philippines 20. 

Talc, steatite, soapstone, pyrophyllite 116,949 119,546 84 West Germany 67,386; Italy 16,718; Switzerland 

9,004. 

Vermiculite, perlite, chlorite 512 184 — Hungary 100; Italy 58; West Germany 24. 

Other: 

Crude 32,527 35,091 29 West Germany 4,640; Italy 2,678; Switzerland 1,077. 

Slag and dross, not metal-bearing 108,033 148,357 — West Germany 83,638; Yugoslavia 52,436; Norway 

5,991. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 36 680 _ West Germany 621; Iraq 56; Bulgaria 3. 

Carbon black 54 48 ?) U.S.S.R. 17; Yugoslavia 17; West Germany 13. 

Coal: 

Anthracite and bituminous 48 31 — Yugoslavia 16; West Germany 8; Switzerland 7. 

Briquets of anthracite and bituminous 25 62 — West Germany 43; Switzerland 19. 

coal 

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, 1990 
Commodity 1989 1990 Ss 

United States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Coal—Continued: | 

Lignite including briquets 3,289 3,496 — West Germany 3,446; Switzerland 24. 

Coke and semicoke 3,347 969 — West Germany 936; Switzerland 32. 

Peat including briquets and litter 12,764 11,981 — West Germany 8,113; Italy 3,852; Yugoslavia 15. : 

Petroleum: 

Crude 42-gallon barrels — ?) — All to Switzerland. 

Refinery products: | 

Liquefied petroleum gas 
thousand 42-gallon barrels 11 135 — Czechoslovakia 76; Poland 28; Italy 12. , 

Gasoline do. 1,989 2,391 — Czechoslovakia 1,419; West Germany 752; Poland 

153. 

Mineral jelly and wax do. 8 6 — Greece 2; West Germany 1. 

Kerosene and jet fuel do. 59 95 — West Germany 58; Czechoslovakia 9; Yugoslavia 8. 

Distillate fuel oil do. 34 57 — West Germany 21; Czechoslovakia 9; Yugoslavia 8. 

Lubricants do. 349 227 ?) Czechoslovakia 42; Hungary 38; Poland 32. 

Residual fuel oil do. 47 35 — Czechoslovakia 34. 

Bitumen and other residues do. 387 15 — West Germany 4; Italy 3; Switzerland 2. 

Bituminous mixtures do. 166 107 — Iran 62; Algeria 26; Yugoslavia 11. 

Petroleum coke do. 9) 1 — Mainly to Hungary. 

‘Revised. NA Not available. 

'Table prepared by staff, International Data Section. Austria reports exports to Belgium and Luxembourg separately; therefore, these two countries are listed separately in this table rather than as 

“Belgium-Luxembourg.“ ; 

Less than 1/2 unit. 
*May include other precious metals. 

TABLE 3 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity 1989 1990 OO 

United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 4 4 — United Kingdom 3. 

Alkaline-earth metals 23 24 — Ireland 12; Belgium 5. 

Aluminum: 

Ore and concentrate 54,922 34,466 — Guinea 16,008; West Germany 6,475; Australia 

5,866. 

Oxides and hydroxides 232,645 231,050 —_ West Germany 126,328; Yugoslavia 35,764; 

Hungary 32,105. 

Ash and residue containing aluminum 86,953 30,542 133 Hungary 15,072; U.S.S.R. 5,671; Poland 3,794. 

Metal including alloys: 

Scrap 47,231 41,628 21 West Germany 16,525; Hungary 9,666; Poland 
5,449. 

Unwrought 130,429 150,098 19 West Germany 65,064; Norway 25,374; 

Hungary 18,749. 

Semimanufactures 78,938 83,116 29 West Germany 34,867; Switzerland 10,624; 

Italy 10,094. 

See footnotes at end of table. 
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TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

TT Sucre 1990 —~C*~<“‘;~O*“‘ ‘C‘COCW 
Commodity 1989 1990 United States | Other (principal) 

METALS—Continued 

Antimony: 

Ore and concentrate value, thousands _— $1,451 NA NA. 

Oxides 200 220 NA Belgium 96; United Kingdom 54; West Germany 

35. 

Metal including alloys, all forms 64 49 — Sweden 24; China 17. 

Arsenic: Metal including alloys, all forms 20 22 — China 13; Netherlands 7. 

Beryllium: Metal including alloys, all 

forms kilograms 200 300 NA NA. 

Bismuth: Metal including alloys, all forms 2 39 ) Netherlands 34; West Germany 3. 

Cadmium: Metal including alloys, all forms 1 3 — Hungary 2. 

Chromium: 

Ore and concentrate 60,936 43,752 — Republic of South Africa 34,659; Cuba 3,563; 

Turkey 2,716. 

, Oxides and hydroxides 464 512 1 West Germany 335; U.S.S.R. 85; Italy 44. 

Metal including alloys, all forms 112 177 11 United Kingdom 98; China 26; Republic of | 

South Africa 20. 

Cobalt: 

Ore and concentrate — 3 — All from West Germany. . 

Oxides and hydroxides 28 23 3 West Germany 11; Belgium 5. 

Metal including alloys, all forms 388 405 5 Belgium 127; Zaire 101; Tanzania 55. 

Columbium and tantalum: 

Ore and concentrate’ 57 193 — All from Republic of South Africa. 

Metal including alloys, all forms, tantalum 65 42 5 West Germany 27; Belgium 6; Japan 2. 

Copper: 

Ore and concentrate @) 154 — All from West Germany. 

Matte and speiss including cement copper @) 39 — Do. 

Oxides and hydroxides 51 50 — Belgium 28; West Germany 21. 

Sulfate 710 1,235 — Yugoslavia 853; Italy 226; U.S.S.R. 124. 

’ Ash and residue containing copper 7 3,535 1,089 — West Germany 572; Czechoslovakia 236; 

Hungary 227. 

Metal including alloys: 

Scrap 32,226 24,662 191 West Germany 16,075; Czechoslovakia 2,287; 

Hungary 1,605. 

Unwrought 7,291 10,126 73 West Germany 3,538; U.S.S.R. 1,402; Hungary 

1,178. 

Semimanufactures 91,676 98,273 735 West Germany 56,398; United Kingdom 7,834; 

Sweden 2,216. 

Germanium: 

Oxides including zirconium oxides 54 28 — United Kingdom 20. 

Metal including alloys, all forms ) 104 — Mainly from France. 

Gold: 

Waste and sweepings value, thousands $38 $10 — Yugoslavia $6; West Germany $4. 

Metal including alloys, unwrought and partly 

wrought kilograms 3,482 16,646 17 West Germany 9,999; Switzerland 6,156. 

See footnotes at end of table. 

28 THE MINERAL INDUSTRY OF AUSTRIA—1991



| TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1990 
| Commodity 1989 1990 —— SS ——_ 

United States Other (principal) 

~ METALS—Continued 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 4,192 3,892 6 U.S.S.R. 1,392; Republic of South Africa, 
1,315; Canada 410. 

Pyrite, roasted do. 12 16 — Mainly from Yugoslavia. 

Metal: 

Scrap 88,183 54,560 190 West Germany 29,888; Czechoslovakia 14,708; 

U.S.S.R. 4,514. 

Pig iron, cast iron, related materials 76,999 49,513 — West Germany 14,522; Canada 13,704; Italy 

| 6,916. 

Ferroalloys: 

Ferrocolumbium 306 46 32 Brazil 7; United Kingdom 5. 

" Ferrochromium i (astsi‘Sé;;*;*;*;!”!”~é«éNS«OOOOOU!U}U}!}!} («9427 t—<“<i«‘“‘é— COC*‘#Ngooslavian 5,664; ULS.S.R. 5,443; Hungary 
| 4,189. 

Ferromanganese 23,899 22,181 — West Germany 12,787; Norway 6,851; France 

944. 

Ferromolybdenum 274 354 — United Kingdom 94; Belgium 88; Netherlands 

65. 

Ferronickel 1,369 1,456 — Yugoslavia 998; Greece 366; West Germany 53. 

Ferrosilicochromium 641 401 — U.S.S.R. 183; West Germany 131. 

Ferrosilicomanganese 5,103 5,419 — Yugoslavia 1,624; Norway 1,287; West 

Germany 1,137. 

Ferrosilicon 20,732 19,641 — Poland 4,509; West Germany 4,444; Yugoslavia 

3,274. | 

Ferrotitanium 414 311 10 West Germany 187; Italy 74; United Kingdom 
40. 

Ferrotungsten 888 795 — China 770; Hong Kong 11; West Germany 8. 

Ferrovanadium 286 137 — West Germany 84; Belgium 30; Czechoslovakia 

20. 

Silicon metal 4,325 4,922 — Norway 1,106; Brazil 1,037; West Germany 

894. 

Unspecified 2,092 1,733 52 West Germany 892; U.S.S.R. 273; Italy 116. 

Steel, primary forms 204,438 328,693 — Netherlands 134,004; West Germany 108,435; 

Hungary 26,230. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 329,215 350,326 6 West Germany 170,182; Italy 31,239; 

Yugoslavia 23,383. 

Clad, plated, coated 137,337 147,942 19 West Germany 60,204; Italy 25,231; Belgium 

20,720. 

Of alloy steel 76,030 74,940 19 West Germany 37,625; Sweden 12,122; Italy 

6,504. 

Bars, rods, angles, shapes, sections 502,211 563,575 136 Italy 214,838; West Germany 156,900; 

Switzerland 31,258. 

Rails and accessories 4,721 4,634 15 West Germany 3,642; Belgium 510; Switzerland 

128. 

Wire 47,603 53,543 6 Belgium 18,020; West Germany 16,793; Italy 

11,445. 

See footnotes at end of table. 
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TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 ss—(<itsi‘sSCS 
Commodity 1989 1990 SEO 

United States Other (principal) 

METALS—Continued | | 

Iron and steel—Continued: 

Semimanufacture—Continued: | 

Tubes, pipes, fittings 223 ,063 235,563 242 West Germany 107,629; Italy 38,880; 

. Czechoslovakia 14,599. 

Lead: | 

Ore and concentrate 17,946 17,836 — Poland 10,435; Italy 4,018; Yugoslavia 3,306. 

Oxides 1,683 1,052 — West Germany 925; Netherlands 121. | 

Ash and residue containing lead 758 408 — Hungary 335; Netherlands 51. 

Metal including alloys: —_ | . 

Scrap 2,637 3,453 — Poland 2,397; Hungary 443; West Germany 

294. 

Unwrought 38,902 41,770 — West Germany 16,482; United Kingdom 8,897; 

Yugoslavia 7,114. 

Semimanufactures 927 950 — West Germany 627; Hungary 122; Italy 99. 

Lithium: Oxides and hydroxides 30 16 NA West Germany 12. 

Magnesium: Metal including alloys: | 

Scrap | 30 SS — All from West Germany. 

Unwrought 2,523 1,979 | 311 Norway 821; France 487. 

Semimanufactures 96 183 21 Turkey 115; Italy 22;. 

Manganese: . 

Ore and concentrate, metallurgical-grade 528 801 — Netherlands 576; Brazil 151; West Germany 50. 

Oxides 186 172 ) Republic of South Africa 120; Japan 18. 

Metal including alloys, all forms | 428 429 9 France 108; West Germany 86; Republic of 

South Africa 70. 

Mercury 4 6 — Algeria 2; Turkey 2. 

Molybdenum: 

Ore and concentrate: 

Roasted 9,962 8,882 5,909 West Germany 1,124; Belgium 763. 

Unroasted 7 95 — China 49; Australia 20; Hong Kong 19. 

Oxides and hydroxides 2,486 2,419 NA NA. 

Metal including alloys: 

Scrap 116 102 9 West Germany 70. 

Unwrought 77 118 43 West Germany 71. 

Semimanufactures 62 87 1 France 58; West Germany 25. 

Nickel: 

Ore and concentrate 169 81 — All from West Germany. | 

Matte and speiss 834 843 — Netherlands 474; Cuba 142; Canada 85. 

Oxides and hydroxides 3 790 NA Hungary 685; United Kingdom 97. 

Metal including alloys: 

Scrap 579 200 — Czechoslkovakia 68; Albania 42; Netherlands 
41. 

Unwrought 2,370 2,709 48 U.S.S.R. 775; Republic of South Africa 435; 

Albania 376. 

Semimanufactures 697 898 71 West Germany 498; Sweden 207. 

Platinum-group metals: , 

Waste and sweepings value, thousands $19 $654 — Yugoslavia $627; West Germany $27. 

See footnotes at end of table. 
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TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES'* 

(Metric tons unless otherwise specified) 

am 

Commodity 1989 1990 —__ Sources, IP 
United States Other (principal) 

METALS—Continued 

Nickel—Continued: 

Metals including alloys, unwrought and partly 2,429 2,794 79 France 1,158; West Germany 1,013; U.S.S.R. 

wrought kilograms 315. 

Rare-earth metals including alloys, all forms 245 255 — U.S.S.R. 186; China 51; Switzerland 10. 

Selenium, elemental 5 4 NA NA. 

Silicon, high-purity 220 3 — Mainly from West Germany. 

Silver: 
a 

Waste and sweeping value, thousands $3 $716 — Mainly from France. 

Metal including alloys, unwrought and partly 164,580 117,967 367 West Germany 73,655; Belgium 12,994; 

wrought kilograms Switzerland 7,852. 

Tellurium and boron, elemental 1 1 NA Mainly from U.S.S.R. 

Tin: 
——$Siig§ggng gg 

Ore and concentrate 302 — 

Oxides 5 4 NA NA. 

Metal including alloys: 

Scrap 47 52 — Yugoslavia 49; Czechoslovakia 2. 

Unwrought 492 559 10 Brazil 206; West Germany 173; Netherlands 33. 

Semimanufactures 358 363 — West Germany 288; Netherlands 40; Belgium 

29. 

Titanium: 

Ore and concentrate 537 693 — Republic of South Africa 240; Australia 228; 

Netherlands 156. 

Oxides 4,594 2,959 1 West Germany 1,050; Finland 674; Belgium 

531. 

Metal including alloys: 

Unwrought including scrap 1,921 412 6 U.S.S.R. 349; United Kingdom 21; West 

Germany 16. 

Semimanufactures 153 229 140 France 28; West Germany 27. 

Tungsten: 

Ore and concentrate 807 691 — China 318; Australia 294; Chile 37. 

Oxides and hydroxides 191 299 NA NA. 

Metal including alloys: 

Scrap 688 836 189 West Germany 445; Japan 52. 

Unwrought 196 225 72 West Germany 110; Belgium 17. 

Semimanufactures 19 51 3 West Germany 38; Belgium 5. 

Uranium and thorium: 

Oxides and other compounds $1 — 

value, thousands 

Metal including alloys, all forms 6 — 

Vanadium: 

Oxides and hydroxides 1,917 972 140 Republic of South Africa 733; China 64. 

Ash and residue containing vanadium 22,827 18,908 — Republic of South Africa 18,856; West Germany 

_—_ 
52. 

Metal including alloys, all forms 2 8 — Mainly from West Germany. 

See footnotes at end of table. 
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. TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

; Sources, 1990 

Commodity 1989 1990 United States Other (principal) | 

METALS—Continued 

Zinc: 

Ore and concentrate 26,184 19,376 — Italy 9,857; Yugoslavia 6,737; Canada 2,735. 

Oxides 1,161 1,848 — West Germany 1,549; Netherlands 118; France 

53. 

Blue powder 1,727 2,108 — Belgium 1,047; Norway 698; West Germany 

312. 

Ash and residue containing zinc including 3,445 4,174 — West Germany 1,776; Hungary 1,520; Italy 296. 
hard zinc 

Metal including alloys: 

Scrap 1,030 808 — — West Germany 469; Hungary 275. 

Unwrought 13,440 16,297 — Belgium 8,780; West Germany 1,325; 

Netherlands 1,008. 

Semimanufactures 5,723 6,017 ?) West Germany 4,595; France 447; Yugoslavia 

374. 

Zirconium: 

Ore and concentrate 1,821 1,606 4 Republic of South Africa 1,393; Thailand 73; 

West Germany 60. 

Metal including alloys: 

Unwrought including scrap @) 41 C) Thailand 24; Republic of South Africa 10; West 

Germany 7. 

Semimanufactures kilograms 1,300 700 300 NA. 

Other: 

Ores and concentrates — 24 NA NA. 

Ashes and residues 21,911 21,009 2,690 East Germany 5,606; West Germany 4,986; 

Netherlands 3,887. 

Base metals including alloys, all forms 8 16 2 Belgium 4; West Germany 3. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 541 663 13 Italy 238; West Germany 130; Turkey 119. 

Artificial: , 

- Corndumss—“‘_™SOSCOW!!O!!OUO~™ ~ 18,860 19,120 890 West Germany 5,557; France 3,690; Hungary 

3,509. 

Silicon carbide 2,632 2,998 NA West Germany 1,698; Italy 600; Norway 266. 
| "Dust and powder of preciousandsemi- s—<“—=s~—s—“—s—s—*s*s—s—‘“‘“‘—s—s—s~s—‘“‘~*S*S*S*S*S*S*SC<C~S~Cstststst 

precious stones excluding diamond 

kilograms 1 155 NA West Germany 23. 

Grinding and polishing wheels and stones 2,122 2,095 °) West Germany 1,038; Italy 361; Netherlands 
121. 

Asbestos, crude 15,750 6,167 4 Canada 3,992; Zimbabwe 1,746; U.S.S.R. 290. 

Barite and witherite 2,668 2,948 — West Germany 2,244; Czechoslovakia 560. 

Boron materials: 

Crude natural borates 25,051 26,325 3,337 Turkey 22,937. 

Oxides and acids 812 850 16 Italy 277; Netherlands 151; Argentina 106. 

Bromine including fluorine 111 69 — Netherlands 67. 
Cement 103,653 108,944 — Yugoslavia 41,945; Poland 20,072; West 

Germany 12,478. 

Chalk 3,512 3,583 — France 2,428; West Germany 1,108. 

See footnotes atend of table, TTS 
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TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

. Sources, 1990 

. Commodity 1989 1990 United States Other (principal) 

INDUSTRIAL MINERAL—Continued 

Clays, crude: 

Bentonite 15,042 12,722 16 West Germany 5,667; Bulgaria 3,653; 

Czechoslovakia 1,782. 

Chamotte earth 30,705 27,595 328 Czechoslovakia 15,449; West Germany 7,362; 

France 3,252. 

Fuller’s earth 604 795 — West Germany 462; United Kingdom 320. 

Fire clay 23,149 19,703 —_— West Germany 16,330; Czechoslovakia 1,386; 

United Kingdom 1,027. 

Kaolin 140,849 188,342 33,122 United Kingdom 50,096; Czechoslovakia 

42,049. West Germany 41,854. 

Unspecified 49,959 37,546 76 West Germany 20,674; Czechoslovakia 14,693. 

Cryolite and chiolite 185 210 — Denmark 199; United Kingdom 11. 

Diamond, natural: 

Gem, not set or strung value, thousands $12,015 $13,850 $89 Belgium $5,693; Israel $4,062; Switzerland 

$1,354. 

Industrial stones do. $813 $1,134 $35 West Germany $486; Belgium $169; 

Netherlands $110. 

Dust and powder kilograms 1,088 1,188 938 Ireland 88; Switzerland 77. | 

Diatomite and other infusorial earth 14,080 13,657 1,616 Czechoslovakia 5,070; Denmark 2,535; France 

2,290. 

Feldspar, fluorspar, related materials: 

Feldspar 4,386 4,944 — Sweden 2,851; West Germany 1,629; Italy 292. 

Fluorspar 16,778 19,756 — West Germany 18,812; France 284; Italy 281. 

Unspecified 64 104 25 Norway 79. 

Fertilizer materials: 

Crude, n.e.s. 2,925 3,025 — West Germany 2,202; Hungary 475; Italy 120. 

Manufactured: 

Ammonia 35,241 36,558 NA NA. 

Nitrogenous 167,678 170,433 ?) Czechoslovakia 69,702; Hungary 50,987; 

Yugoslavia 12,695. 

Phosphatic 68,846 38,338 — Luxembourg 20,352; West Germany 7,920; 

Yugoslavia 5,056. 

Potassic 186,819 190,859 1 West Germany 121,543; U.S.S.R. 60,253; 

Hungary 6,076. 

Unspecified and mixed 1,063,85 126,818 9,548 Italy 28,563; Yugoslavia 22,990; West Germany 

3 18,762. 

Graphite, natural 8,363 2,933 —_— China 1,185; North Korea 584; Brazil 460. 

Gypsum and plaster 11,907 13,220 49 West Germany 11,535; Italy 730; East Germany 

638. 

Iodine 4 3 NA West Germany 1. 

Kyanite and related materials 3,338 2,254 185 Republic of South Africa 1,216; France 603. 

Lime 3,114 858 — West Germany 451; Italy 197; Poland 95. 

Magnesium compounds: 

Magnesite, crude 594 607 — West Germany 338; India 200; Hungary 69. 

Oxides and hydroxides 142,720 134,807 97 Turkey 52,006; Italy 21,891; Ireland 15,611. 

Sulfate 14,310 19,820 — West Germany 14,828; East Germany 4,982. 

See footnotes at end of table. 
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TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 United States Other (principal) 
INDUSTRIAL MINERAL—Continued 

Mica: 

Crude including splittings and waste 401 370 — Switzerland 144; West Germany 65; United 
Kingdom 50. 

Worked including agglomerated splittings 301 304 9 France 85; Brazil 80; Belgium 48. 
Nitrates, crude 754 850 — West Germany 726; Poland 80. 
Phosphates, crude 426,004 440,217 107,726 Syria 145,255; Egypt 74,198. 
Phosphorus, elemental 3,596 2,868 — Netherlands 2,737; West Germany 130. 
Pigments, mineral: 

Natural, crude 218 274 — Spain 121. 
Iron oxides and hydroxides, processed 4,194 4,088 31 West Germany 3,078; Italy 498; United 

Kingdom 108. 
Potassium salts, crude 16,646 16,730 — All from West Germany. 
Precious and semiprecious stones other than | 
diamond: 

Natural kilograms 26,625 31,859 2,336 Italy 8,871; Brazil 8,505; West Germany 6,064. 
Synthetic do. 45 ,263 48,919 37,749 Taiwan 7,250; Switzerland 2,273. 

Pyrite, unroasted 800 818 ?) Italy 582; West Germany 236. 
Quartz crystal, piezoelectric kilograms 2,593 11,121 5,851 Belgium 3,931; Bulgaria 1,256. 
Salt and brine 171 216 ?) France 122; West Germany 62. 
Sodium compounds, n.e.s.: 

Soda ash, manufactured 4,485 5,991 — Romania 2,400; East Germany 1,488; West 

Germany 1,392. 
Sulfate, manufactured 3,341 1,258 — West Germany 1,234. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 46,902 44,306 16 Italy 21,625; Republic of South Africa 4,801; 
France 2,992. 

Worked 116,222 114,477 22 Italy 78,591; West Germany 13,536; Yugoslavia 
2,992. 

Dolomite, chiefly refractory-grade 5,934 5,692 ) West Germany 3,132; Italy 2,566; Yugoslavia 
534. 

Gravel and crushed rock 277,135 273,152 5 West Germany 153,448; Hungary 64,796; Italy 

33,334. 
Limestone other than dimension 1,568 33,258 — Czechoslovakia 32,291; Yugoslavia 596. 
Quartz and quartzite 9,255 8,081 — West Germany 6,665; Norway 820; Italy 178. 
Sand other than metal-bearing 315,660 280,975 46 West Germany 206,822; Czechoslovakia 42,931; 

Hungary 20,235. 
Sulfur: 

Elemental: 

Crude including native and byproduct 84,879 59,329 — West Germany 17,087; Czechoslovakia 14,886; 

Poland 13,717. 
Colloidal, precipitated, sublimed 190 2,657 (?) West Germany 2,487; Hungary 108; Poland 62. 

Dioxide 10,901 10,104 ?) West Germany 10,088. 
Sulfuric acid 31,184 22,446 11 Hungary 13,437; West Germany 4,449; 

Yugoslavia 2,499, 

Talc, steatite, soapstone, pyrophyllite 12,980 9,953 — India 7,306; Finland 946; Netherlands 803. 
Vermiculite, perlite, chlorite 37,804 43 387 78 Hungary 27,024; Greece 8,865; Republic of 

South Africa 6,420. 
See footnotes at end of ble. 
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TABLE 3—Continued 

AUSTRIA: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

II I 

. Sources, 1990 

Commodity 1989 1990 ——--—_—_—_ ——————— 00a ow 
United States Other (principal) 

INDUSTRIAL MINERAL—Continued 

Other: 

Crude 33,426 33,059 1,390 West Germany 13,558; Yugoslavia 4,240; 

Hungary 2,851. 

Slag and dross, not metal-bearing 19,896 26,108 — West Germany 18,547; Italy 3,544; East 

Germany 1,360. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 3,236 1,775 517 Trinidad and Tobago 1,038. 

Carbon black 29,559 31,635 47 West Germany 15,388; Italy 10,734; 

Netherlands 2,090. 

Coal: 

Anthracite and bituminous thousand tons 3,721 3,596 456 Poland 1,767; Czechoslovakia 746; U.S.S.R. 

| 595. 

Briquets of anthracite and bituminous coal do. il 12 — West Germany 9; France 3. 

Lignite including briquets do. 331 330 — West Germany 185; East Germany 145. 

Coke and semicoke 832,557 814,780 — Czechoslovakia 286,130; West Germany 

135,700; Poland 126,901. 

Gas, natural: Gaseous million cubic meters 4,013 5,220 — U.S.S.R. 5,079; West Germany 140. 

Peat including briquets and litter 86,268 89,876 — West Germany 69,589; U.S.S.R. 14,289; 

| 
Hungary 2,882. 

Petroleum: 

Crude thousand 42-gallon barrels 44,394 50,624 — Algeria 11,477; Libya 10,377; Nigeria 7,793. 

Refinery products: 

Liquefied petroleum gas do. 1,553 1,702 ?) West Germany 814; U.S.S.R. 378; 

Czechoslovakia 280. 

Gasoline do. 5,215 4,747 ?) Italy 1,662; West Germany 1,051; Hungary 943. 

Mineral jelly and wax do. 130 145 ?) West Germany 63; Poland 44; Hungary 28. 

Kerosene and jet fuel do. 535 575 ?) Italy 235; Czechoslovakia 118; West Germany 

80. 
III TS 

Distillate fuel oil do. 8,146 8,410 ?) West Germany 2,332; Hungary 2,204; 

Czechoslovakia 1,058. 

Lubricants do. 5,091 2,607 8 Yugoslavia 910; Czechoslovakia 481; West 

Germany 397. 

Residual fuel oil do. 4,227 4,329 — West Germany 2,093; Czechoslovakia 831; 

Yugoslavia 640. 

Bitumen and other residues do. 2,486 1,672 — West Germany 863; Yugoslavia 426; Hungary 

310. 

Bituminous mixtures do. 110 49 ?) West Germany 26; Italy 9; Hungary 7. 

Petroleum coke do. 143 454 87 West Germany 214; United Kingdom 65. 

"Revised. NA Not available. 

'Table prepared by staff, International Data Section. Austria reports exports to Belgium and Luxembourg separately; therefore, these two countries are listed separately in this table rather than as 

"Belgium-Luxembourg." 

Less than 1/2 unit. 

*May include vanadium. 

‘May include other precious metals. 
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TABLE 4 

AUSTRIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual 
capacity 

Aluminum Austria Metall AG (AktienGesellschaft) Smelter at Ranshofen 135 
Do. Salzburger Aluminium GmbH Smelter at Lend 15 
Cement Perlmooser Zementwerke AG Mannesdorf (Vienna), Rodaun, Kirchbichl, and Retznei 3,000 
Do. Gebr. Leube Portlandzementwerke Gartenau 700 
Do. Zementwerke Eiberg Eiberg 600 
Do. Wietersdorfer Zementwerke Wietersdorf 600 

Coal Graz-Koflacher Eisenbahn- und Bergbau GmbH (KKB) Oberdorf, Zangtal, and Karschacht 1,700 
Do. Salzach-Kohlenbergbau GmbH Trimmelkam 640 
Do. Wolfsegg-Traunthaler Kohlenwerks AG Ampfelwang 510 
Copper Austria Metall AG Smelter and refinery at Brixlegg 45 
Do. do. Smelter at Amstetten 40 
Graphite Grafitbergbau Kaisersberg Franz Mayr-Melnhof and Co.KG ___Kaiserberg 15 
Do. Industrie- und Bergbaugesellschaft Pryssok and Co. KG Trieben 8 
Gypsum Ersten Salzburger Gipsweerks-Gesellschaft KG Moosegg-Abtenau 300 
Do. RIGIPS Austria GmbH Wienern, Bad Aussee, and Puchberg 255 
Iron and steel Voest-Alpine Erzberg GmbH Eisenerz (ore) 3,500 
Do. do. Linz and Leoben (steel) 4,780 

Lead-zinc Bleiberger Bergwerks Union AG Bleiberg (lead and zinc concentrate) 33 
Do. do. Lead smelter and refinery at Arnoldstein 18 
Do. do. Zinc smelter at Arnoldstein 23 

Magnesite Veitscher Magnesitwerke AG Breitenau and Trieben-Hohentauern 500 
Do. do. Plant at Trieben 250 
Do. RADEX Austria AG Millstatteralpe 300 
Do. do. Plant at Radentheim 55 
Natural gas Osterreichsche Mineralolverwaltungs AG (Government) Gasfields in Vienna Basin 850 

million cubic meters 

Do. do. Rohoel-Aufsuchungs GmbH Gasfields in Upper Austria 680 Ss ene 
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THE MINERAL INDUSTRY OF 

BELGIUM-LUXEMBOURG 
By Harold R. Newman 

BELGIUM.—<i‘C; ;COCS Production The main mineral-related exports 

oO TT TTT TO involved copper, lead and zinc and their 

Mineral activities in Belgium date from Bituminous coal and industrial minerals | associated byproducts, and iron and steel. 

prehistoric to modern times. These were the only commodities mined in | Silica sand and marble, which are high- 

activities ranged from Neolithic flint significant amounts. Belgium, with a per | value industrial minerals, were also 

workings, Gallic iron ore mining, and capita steel production exceeding 1.1 mt exported. (See tables 1, 2, and 3.) 

Middle Ages lead and zinc mining to the | P° inhabitant, was second only to) 

current industrial minerals sector. Luxembourg in per capita steel | STRUCTURE OF THE 

Metallic mining reportedly reached its production. MINERAL INDUSTRY 

apogee between 1850 and 1870, after The mineral processing industry, based | 

which mining activity steadily declined | ©" imported raw materials, was aj} The structure of the mineral industry in 

until 1978 when the last iron ore significant contributor to the Belgium | Belgium in 1991 is shown in table 4. 

operations at Musson and Halanzy in the | “OROMY- The country not only produced 

Belgian sector of the Lorraine basin were | COPPS!> lead, and zinc metals, it was also | Commodity Review 
closed. a significant producer of cadmium, 

The refining. of copper, zinc, and germanium, selenium, silver, and Metals.—The extraction and recovery of 

minor metals and the production of steel, telurium as byproducts from the copper, | nonferrous metals are carried out in high- 

all from imported materials, were the lead, and zinc metal smelting and refinery | technology large-scale plants. Europe’s 

largest mineral industries in Belgium. operations. Also, complex industrial | Jargest electrolytic copper and zinc 

Most base metal raw materials were | Wastes were processed by various refineries are in Belgium, as is one of the 

imported from Africa. The mineral techniques to recover rare Or precious | continent’s largest lead refineries. 

processing industry is a significant metals. Acec-Union Miniere (Acec-UM) 

contributor to the Belgian economy. consists of two operating units, 

Although the country of Belgium is Trade Metallurgia Hoboken-Overpelt SA 

relatively small in size, there is a large a ; (MHO) and Vielle-Montagne SA (VM), 

and rather vigorous industrial minerals Belgium is a major exporting country | and one trading and marketing unit, 

sector. Belgium is an important producer and, in general, 1S one of Europe’s most | Sogem SA. The parent company of Acec- 

of four groups of industrial minerals: trade-intensive nations. This tends to | UM is Societe Generale de Belgique. 

carbonates, including limestone, place the economy in a sensitive position | Acec-UM was considered to be one of 

dolomite, and whiting; synthetic materials with regard to the vagaries of world | the largest zinc metal producers in the 

in the form of soda ash and sodium demand and prices. Belgium, together | world and the leading copper refiner in 

sulfate; silica sand; and construction with Luxembourg and the Netherlands, | Europe. 

materials, including a range of different forms the Benelux customs union. The total capacity of MHO’s three 

types of marble. Benelux, with 25 million inhabitants, has | operations at Hoboken, Olen, and 

According to OECD data, the Belgian combined exports equal to 70% of Overpelt is shown in table 5. (See table 

economy performed modestly in 1991, Japan’s exports, or one-half the total 5.) 

with a real gross domestic product (GDP) | °POrs of the United States. 

growth of 1.5% compared with the 3.7% Belgium is also a partner in the | Cadmium.—VM reported that it was 

growth of the previous year. Belgium’s Belgium-Luxembourg Economic Union | expected to decrease its production of 4N 

unemployment rate of 7.7% was below (BLEU), which Tesults in a close | cadminum by 400 to 600 mt/a when the 

the EC average unemployment rate of | “OROMNC integration between the two | company closes the Overpelt zinc and 

83%. countries. In March 1991, the two| cadmium plant in January 1992. The 

Governments extended the BLEU for 10 planned closure would reduce VM’s 

years. European cadmium capacity from the 

current 1,900 mt/a to between 1,300 and 
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1,500 mt/a. The company’s 1991 | Cockerill and Arbed SA of Luxembourg | industrial minerals, Significant amounts 
production was more than 1,800 tons. | announced that plans to merge their flat | of aggregates, lime, and limestone are | 
VM’s cadmium production in Europe | products operations had been canceled. exported to neighboring countries while 
would be concentrated at its plant in | Feasibility studies reportedly had shown higher value industrial minerals, such as 
Belen, Belgium. that the two companies were incompatible | marble and silica sand, are exported 

on certain essential points. However, both | worldwide. The country has a strong 
Cobalt.—MHO was the world’s | companies stated that the decision would | international base with some of the largest 

leading producer of special cobalt | not affect any of their existing | global corporate producers of industrial 
products: salts, oxides, and metal | agreements. minerals, such as the Solvay Group and 
powders. Since 1986, MHO has been | Fabrique de Fer de Charleroi (Fafer) | Lhoist Group, headquartered in Belgium. 
operating a plant at Olen using advanced | was spending almost $30 million to 
hydrometallurgical techniques for the | convert its 4-high rolling mill into a Aggregate.—Belgium’s leading 
recovery of cobalt from complex | Steckel mill. The contract was awarded aggregate producer was Gralex SA, 
residues, scrap, and spent catalysts. The | to Tippins Inc. of the United States. The | whose annual output of almost 7 Mmt 
plant was reported to have the capacity to | conversion contract included the! accounts for about 20% of domestic 
produce 900 mt/a of cobalt in the form of | installation of computer-controlled | production of coarse aggregate and 75% 
metal powders, oxides, and salts. technology and new electrical, | of domestic production of lightweight 

Another plant, with capacity of 1,000 | mechanical, and fluid systems. The | aggregate. Gralex exports about 20% of 
mt/a cobalt metal, processed complex | project, to be operational by mid-1992, | its natural aggregate production. 
materials such as_ residues, slag, | was expected to improve product quality 
machined alloy scrap, and used catalysts | and productivity. It would also allow Cement.—Belgian cement production 
with a cobalt content of less than 10% | Fafer to roll stainless steel plates up to | capacity was about 8 Mnmt/a. SA 
cobalt. 3,050 mm wide and 4.77 mm thick. Cimenteries CBR is Belgium’s largest 
MHO announced it was discontinuing cement producer and controls about 45% 

the production of cobalt salts effective the Lead-Zinc.—Compagnie Chimique et | of the domestic market. CBR has five 
end of 1991 because of supply problems | Metallurgique Campine initiated | plants in various locations throughout the 
and low profit margins on sales. | construction of a recycling plant for lead | country. 
However, MHO was expected to continue | batteries. The plant at Beerse would be The plants at Antoing and Lixhe 
production of metal powders and oxides. | able to treat up to 50,000 mt/a of lead produce gray clinker. The Ghent and 

batteries and was expected to be in | Mons plants produce gray cement, and 
Copper.—Acec-UM continued | operation by midyear 1992. the plant at Harmignies produces a white 

investigating options to diversify its| VM, founded 150 years ago, was one | cement. CBR has other subsidiary 
supply of copper. The company had | of the world’s largest zinc refiners. VM companies engaged in related activities 
signed a 3-year contract with Mexicana | operated zinc plants in Overpelt and | such as_ ready-mix concrete and 
de Cobre of Mexico for 50,000 mt/a of | Balen in Belgium and in Auby and | aggregates. 
blister copper and also purchased 21% of | Asturienne in France and a zinc mine in 
Mexicana de Cananea SA, owner of | Sweden. VM’s 100% subsidiary, Union Fumed = Silica.—Construction was 
Mexico’s largest copper mine, in 1990. | Mines, Inc., operated the Union Zinc Inc. continuing on a fumed silica plant to 

However, Acec-UM stillexperienced a | mines in the United States, in| become operational in 1992. The plant 
shortfall in deliveries of blister copper | Gordonsville and Jefferson City, | was being built in Puurs for the European 
and copper anodes from its main supplier | Tennessee. Darex Division of Grace Specialty 
located in Zaire. This shortage resulted in | VM announced it was closing the | Chemicals Co. Production capacity was 
a drop of 40,000 mt of crude copper | 100,000-mt/a zinc metal capacity | to be 5,000 mt/a. Manufacturing 
available for refining in 1991. Secure and | electrolytic plant at Overpelt in early | reportedly was to take place using 
reliable sources of supply were a major | 1992 and was postponing the construction | proprietary technology licensed from 
concern of the company. of a new zinc smelter at Balen until 1995. | Nynaes Petroleum AB of Sweden. The 

The Overpelt plant closure was part of a | main contractor was Bdger BV of The 
Steel.—Cockerill Sambre SA} major reorganization of its operations by | Hague, the Netherlands. Materials from 

announced that its 1991 steelmaking | Acec-UM. Closure of the Overpelt plant | Puurs would complement the company’s 
activity was slightly below that of 1990. | will remove about 2% of world zinc existing SYLOID brand line of silica 
The company’s production of 4.4 Mmt of | metal supply. products and would be targeted at 
steel accounted for 39% of Belgium’s markets in North America and Asia. 
production. In turn, Belgium’s total steel | Industrial Minerals.—Belgium has a 
production of 11.4 Mmt accounted for | vigorous industrial minerals sector and is Silica Sand.—Belgium has long been 
about 8.3% of total EC steel production. | an important producer of several | recognized as a producer of high-quality 
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ee 

quartz sand. Sibelco SA is the primary | the Wallonia region. Red, black, and gray will close its last two mines, at Beringen 

producer with three operations at | are the three principal color ranges of the and Zolder, in 1992. Coal mining was 

Lommel, Maasmechelen, and Mol. The | marble from Walloon. one of Belgium’s five so-called "sectors." 

largest reserves are at Lommel. Belgium’s specialty is the famous black | Until 1983, these national “sectors " 

The Lommel and Mol quartz sands | marble produced at Golzinne from the | enjoyed a privileged status and benefited 

have very similar characteristics that | underground workings of Les Carrieres | from the central Government’s subsidies. 

permit the production of a consistent | de Marbre Noir de Golzinne SA. Three | In J uly 1983, the central Government 

product. The silica content is around | grades, starting with grade A, are agreed that the national sectors would be 

99.5% with the levels of Fe,O, and Al,O, | produced. Grade A is the premier | regionalized, and all future financial 

content maintained within 0.025% and | material and is the one most in demand. | support for them would have to be 

0.2%, respectively. This product is used | This marble is totally black with no traces | provided from the region’s own 

mainly in the glass industry; however, a | of veining or spotting. The company | resources. Although there originally 

market also exists in the metal-casting | mines about 500 m°/a from five marble | were two mining districts, one in 

industry. horizons. Wallonia and one in Flanders, only two 

The Maasmechelen quartz sand, witha | Red and gray marble production is | of Flanders’ mines were in operation at 

silica content of 99.8%, is used in| mainly in the Philippville area where | yearend 1991. In 1987, when the first 

glassware and the manufacture of silicon | there are four quarries. Most of the | mining retrenchment plan was 

carbide. material produced is crude marble, except | implemented in Limburg, _ regional 

at one quarry where red marble is dressed | authorities affirmed that mining in the 

Potassium Sulfate-Sodium Sulfate.— | and polished. Most of the marble, either | two remaining pits would continue until at 

Belgium had two sodium _ sulfate | black, red, or gray, is exported. least 1992. 

producers: Tessenderlo Chemie SA, in 

Tessenderlo, and Union Chimique- | Zeolite.—Tessenderlo Chemie and Natural Gas.—Distrigaz, 50% owned 

Chemische Bedrijven (UCB), in Ghent. | Chimique Prayon Rupel SA announced | by the national Government, controlled 

Tessenderlo is a major producer of both | plans for a joint-venture project to | all aspects of natural gas in Belgium. 

potassium sulfate and sodium sulfate | construct a synthetic zeolite plant near Almost all of the country’s gas 

while UCB produces only sodium sulfate. | Liege. The plant would have a capacity requirements were satisfied by imports. 

Tessenderlo operated more than 20 | of 60,000 mt/a of detergent-grade zeolite 

Mannheim furnaces with an aggregate | 4A and would cost an estimated $29 Nuclear Power.—The seven nuclear 

production capacity of 1 Mmt/a, of which | million. Completion of construction and | powerplants in Belgium supplied about 

800,000 mt/a was potassium sulfate and | commissioning of the plant was scheduled | 65.5% of its electricity requirements. 

200,000 mt/a was sodium sulfate. The | for the first part of 1992. 

combined capacity of UCB’s three | The plant, using the W.R. Grace Petroleum.—Belgium imported all of 

Mannheim furnaces is 24,000 mt/a of | process, would transform sodium silicate | its crude oil for its four refineries. Fina 

sodium sulfate. into zeolite 4A. Prayon and Tessenderlo | Raffinaderij Antwerpen (Fina), in 

The detergent, glass, and paper | would produce the sodium silicate, and | Antwerp, was the largest refinery in the 

industries are the major consumers of the | Tessenderlo would provide the soda ash | country, with a throughput of about 

production from the two companies. Most | requirements. 306,000 barrels per calendar day of 

of the output is for the domestic market; petroleum, or 49% of the country’s 

however, nominal quantities are exported | Mineml Fuels.—Coal.—The Borinage | capacity. Production at the refinery was 

to France, the Netherlands, and the | coal mining area in the Sambre-Meuse upgraded and_ diversified by the 

United Kingdom. Valley lies in a narrow band across the | construction of new processing plants. 

center of Belgium from the French border 

Stone.—Belgium is recognized | through Mons, Charleroi, Namur, and | Infrastructure 

worldwide for the diversity and quality of | Liege. Although many mines in the 

its dimension stone. The so-called “petit | Kempenland field have been worked out The Belgian National Railways operates 

granit," actually a dark blue-gray | or abandoned as uneconomic, the | 3,667 km of 1.435-standard-gauge track. 

crinoidal limestone, is one of the most | Sambre-Meuse region provided coking | The country has 103,396 km of highways 

important facing stones the country | and slow-burning coal for the domestic | and 2,043 km of inland waterways in 

produces. There were about 60 quarries, | industry. However, Belgium obtains most | regular commercial use. The country’s 

mostly small family operations, which | of its coal requirements from the | major ports are Antwerp, Brugge, Ghent, 

produced dimension stone. Republic of South Africa. Oostende, and Zeebrugge. 

The country has been an important | The Limburg coal mines were in the With an annual turnover of 95 Mmt 

producer of marble for more than 2,000 | process of being phased out. The state- | Antwerp is a world-class port. It is an 

years. All of the marble quarries are in | owned Kempense Steenkolenmijnen SA | important transit center handling general 

THE MINERAL INDUSTRY OF BELGIUM-LUXEMBOURG— 1991 4]



EGEND ERR Rena oni So an Ct OE Ea aN CE Nie Biesrencruempenonneac mnemonic cen nC AR nL IRN SS RR EE PINAR PK ONT Beato SRO Sa SIC I OIRO SER RE SACRE AR TORRES RE RR BCS END Piece ante 
Beseaieneta sete ane oS a CA eco ROR EE SERRE Acco Een an ORCS a BSE SILO Can SBI a RR Potente 

nternationa oun ary Ea EN SRS RE a SSE RO FS aa ena 
BES AiCn ca CRSA BS a RE RR TR eR Se RR 

Ea rata aetna tata trea ah Meee tc toate tate tptatanaecerangiateraiaceesitatate state oR Sa A athena SPP Sen IR NOES Ns Rt op RR SN EN PSR ah Pan ROR PE ERR ev SRE Oe RRR eRe ae 

Ca ital Ea RS gE aR Bcenbeeoncenoa nanan 

. Sissi a OARS CR RRC RE ERIS NS SOE aR RRO aC Te 
. Bo Re ARR SM eR MMR cn BS Cn La aa ai ae a OS CS 

e Cit Seo a A a Foon ne ac aaa Eon nana pan a er aR a aaa Pe RR nr are 

i ce a ee Se ee a Re rere a EsssvssssSn phos ENCE SSN Ea ROR OP EE ISTO PP aed Bie erst ROR SN nad 

y Fare Ea SEAR RC CR 
Renae ton iat ns MRO SER Se sear ean eee “IR Renan eau RMR BSR tea ES Se ACO 

—_— R ailroad TSE ee epee at ea nanan Rea eR RA ea MRO OO RSC SEE RRS 
SEE eat aac acetone Bessette Wenn RR ne MR a ate pect RE RE ROE A eS TEedaiiecmean acetone nraunanme arent aaa eee oenee ESOC ASU aaU RLS SIRRID EN SOREN 9° 
SCR Se a a tc ttiacacateh Secs FERRED CURSE ib cn raiepri cannes 

t Fence ean nna Ea eR a eae acoso Mehl nectacont suntan anos ain cannansa ane ead 
Fos censent tara ARS RN AE ASn EERE Oe eps y ‘Hetisatetennitetacteatenetettan teint essictrimnen tenanatetataneen ey 

iver Bo can ae ates eer ee ea a Bee rca RMSE ROSE SCRE 0 
Bacar S Cre RRS EN Sa OAR REO SES, SE 
ESS NSS Se Pe RRA Se ONS SE EEE SEE eae ye troen tener 
STEEP eect arsareleamitenseteateteenenanatae CEE ST Es crareannreat acct reenact 0 

TERETE ea chcnnecnhaneeennpnatcmmentenigeaties Binsin aaah ni naan aD Dana aan ae GRO RR en aC G 

Pasian nesenaneae ee netn ONO aE SRS Sate ao RE REL SR EER OM RARE 

: ne cae a ee oe ee ° 
ee tabie for mineral s mbols SRE ae pieces annua te senate hue uaeee darian 

. EEE cea 
ECan Sa a Ee RSS E SS eaiCRERE SR CR Rn oe 

. Rinse nea eS SL RS ea 
(Eee ue anurans 

Underlined Ss | i fi t S | Enea “IEEE ee acre 
mbo cate an Pa Re Rana a SSS SS 

p " Epon aa Seng TEESE en oie fs 

Eeinbon aspen tnianosy SSS OEE a > 

SSCS SR RRS Fen ones paaine teenaenana niceieiian aie aanounab a 
Reina arn Eee ec ran aeRO LR gaan aR a NCUA Ee ~ : 

ECCS sen + — 

Eaahceaen eid Pec Une EEC a ao | SRS ea RR a Senco eee REIRSON ESI ENS 
EEE eee Bic cneneoccnstnnnont anaes aor nea SOR ESSE RSE EEO 

Poaconeantcn nest TEETER EUROS eat eee 
Sraaneaa aca REC Para ELON EER ORE ae Ean aan ad 
Ee agree enn nrn rr ne ne aneeoLees . 
EEE Ecarneniasene set eens cao SOLS aS ¢] Ss 

Eee PSEA ie ean REE ACS SER ay e 

. 
Pisce 

Rena NENY once LEAL CES A ERE Mn a o° 

Bessie Perspect one Mase ae SERRE OE 

G 2 4 6 8 1 0 1 2 1 4 kilometers ree 
sate ate SEER RAEN OR SRLS RSLS NRO RRS e oe 

BSCR SE eects atntteeeegeaete — e 

estate “haat nna och ser aaa ernment QV ® ? 

TE ESSE SSE SER BSR CRS RE eso RRR 

rrelanen an hratpnateeseesesonneatescetatenesntcteptenereieomonetaennnanete EAR eee ce a nah eer aaron 
TEESE ie ert neerieeatareineieciataees 

rose rin tstaanaanegpnerceinnanaceteemer eee Passion ences naar eR SRS REAR ORS SCRE IEEE NR Sn SER RE Re 
PonStaianiie at Don Senno se anos REE CAEL EOSITH DER a Ta Ee naa venetian 

IES Bene a EC RE RU CT Rn eR = EE Ee ot auc ete aiae au en eniinruane eauauiunaccceautieineregrcuntnas Sgutuninunsanuntnumneinaenniienniaciuardieda acuisagn sutra taunt ieiuuunicacuiauciond 

SS A eT SER COR RSC 
he mtu outau atau da aniiara aid mea rata atau uupaigeeean BSS tO ment enc nae a aR 

Se pe aS ROO SRR SA ER RR SESE heer an ue een ieee —_ BSS RC a 

SSR SRR RESET OR BN IRSS OREO CST SSR AE SES CERES SER RD  a ¢ TE EE SS eg ee tae ne eee ae eer ieee er eae ea ee eaeag aa ee ea ene 

Se ACO aR RRA ARERR RC ee RE ROR CRISS an RSS SRS ROSS 
“ ee ee dane uuemn tu encian aunaetreaia Se Pa nre nena Dip aU AERA EMRE RES RRSP IR ane ae ES DoS SES REM RR eee REED RS 

IR AEE CRS Se SE ER CS RC 
Sa a a eR RES eae 

SO ERO RSS ROU ER RNS S SS HSS RNR OR RERUN SN RE RSET 
Seo Re 

SRO RL TRUER BS ERS 
SR 

ESSER See RRO RSE CRSA SO SO RMA ERIC SEDO ORS DO SERRE ESB SERRA ROO OR AS AOS ES ic econ eiaouia phir aia enc route eeiaecintane ee nie neue ana einai piano aire i cmantenenerwen toa amount coed 

AES ee aE meee cco ie cnn ree anor eaa crs aacin cod tancee nog tna men oO Sn aR CER Pe uation iunrarentaniuioe una unatnaty sce aneaceentrn meaning anion eeeneeted a mntumunnegaunun uu suman cmante in nomuamtaietaennened 

ee Ra RR Oy yyy guissiu:scss 2 EEE ae ae a a earned uct nnnutuenierguaineeauuse utp cuca ameaumann maaan mama nem Me aauaaua anes momenta uemnemN tame 

SSCS SS ROS RUE RRR EE Co ROE EE SE RESO es a RSE SE ES SSE SEIS REO SE 
eee ER er areca ete eta tree ce ean a ae OE I re etree renter onic chs manana 

OS eects area a ea crane anata rae tann raat ng nou untae areraraeraeet 
Ferra cere a ai nee nC ca OER CC no a OS RE ra OS 

Renan ian RSC DO SPM Pe NSCS RS ER SE ata oS SENSO DSL UR RECESS ENS ESE RED 
ESE aaa greneeaneraseaeee tances gh eeepc enter iets nto atemaneaammaiiniiiegernaenmbemineriitese i tae REM ESOL 

RR SU ORI SR Ere SS a SRE 
SEAS o aU RS SERS ERS Se SE BARR SCR SDE ES AER ERIE REESE Sa Pees 

SOSH RRR aS eNOS SRR SR DRS OI SRS ROR RE OOS SCORES RnR BRAT ME RRR RR RE SR a RE SY 

SS aE a i 
ES SRR RR CR ER 

OR A aa aR RRS ON aa OE US RON SUERTE RR a OR ST RS CO eee SRS SER eo RE ERE ESS ST CR RE EER RRC a 

Seite a ee Aan tae Ine Re RS Ra ats eH nas aR ORES oC Rca ape EER ARE NEE Ne SR SE aia Ne Sea aah 
Sr eta N RAR RRR htt a Se NS SN Mantes ORNS OAS MR ABP RS ATES Teel Teeodeereceaet re nen cteot one tgaegepeoeeneen ede apenmarenetotetett garteleegeecanseatcetiser scat eeesassenssetd 

OR eS aR URES RE Na CTS RE ER . 
HEA SR Se er muerte pn ee nee een eee ett ge ae eee eR A UT TT PE TE 

SESE ESOC ROS AS EDAD SERRA ROCESS LOR SR SSI ROR RRR EO ERO OOP I 
RHR ee ne na nan RET ROR Ea ERECT RR a RR OSE RRR RR EE 

SR OS a SE EO 
BER SRE ER 

SoD aR eat Peete Ce NTRS See PARE RRR SHES RSE SN RSS RE a NRE SEE SERN SRE ERR 
ESE Se eaten nian eee ero en rane eee giner aan uatiniagi anthem ananitianiemaageeeeaes 

Sera ae SAL RR A St OR IS EER ERS SAS ga Rochen seanc pune eat ana Os aan Eon E AE aaa ORS SESE ER CSE RE 

ERO RROSEROSEAARaeR RE RO  R  RCS ROVaa SSSEES RR SEES SE ER RR E 
ESS ne ii ueierep aut ean unger cunnnieuaaiaiuun ie nun aiein un anemia uehdinmeicr stu cuiah dana sucrunuuciieniendiactonniesnnuareamengt 

SA NORIO I NSRS IS RANA SE SERRE SCOR ADRES SUR 
ea aR RS RE SON Ea RS SUS eR RRS a ES RR OE 

A RUSS RO a UR SOLO CERIO Ta on RO SE 
Sane Reo senauneaaeeannteammennnenmeitemmrententen Fae RE SIE SOTERA aes SOEUR ORR ESR 

SS an ae Ba he Ee Oa CE 
Bg SSS ROSES RRS SOURS SORES RR SSS COCR mS RRR 

ooo eA SSUES ROE Sn SS aR RE EROS REESE ER 
bo RACHA ES ope SASS PRBS ORES AE SSE SSR aC a a a RRS SRR REE REEL OSS RSS Nt 

Seca ne RTE Raa Nea REDCAR RRR ONS REL RE RE 
a SOR Raa nS eS tn ESRD SES SS RN EE Pe Sac a ns sian Ste tn Ic STR SE REED TLCS 

OSTEO RRR REO ESTES ie ROE SS RRR RRR ERNE 
% Eicon sn a a Ee na ce a eo ee Rc oo nit eR ae Se a 

ROR CRS RU a 
ical Se SR ER 

ROSH EN ORC RR ORO DEAS CAE SO aS RR 
igasacame canta ese eermeaaaieuneienaenens re eS Ee SO aU era en ae aA SSS REE a RR eNO 

SORES RAISON ERAN DORI IRS RRR RCD OR ICDS SS NASER RRR RRS 
BO UC ea RG HORUS Oe ea a aR se er oa 

SC AIRE CCR RE SOLER OR TSAR SE SOR R ROE ETS RR EOLA SEER 
TEE ae ieee a Ge RES GERRI Gs:op Tre meena 

ranean nen nes an Dee SL RS RRL RR NS AS RSC ae SER RT 
Fes Sian aoe Nir ea ONAN RS RAR SSO RR SRR RRS EE 

SERBS Se SECO REARS SB eR SR RRR BOE RR 
Perr Re aR oo EE SEC en SR 

SSO R ESSER ea ao RRO ROD aR ARS RRS SER aE RECS NORE 
LS a SS CTS SR RR 

Lee ae ne saataoricriacreanesaanctina na eee ace a ee EE RT 
SOIT aN CES oa Sa ES ISLE RR Re REND ONO RE RESETS SSSR ERR RAR RE Eo RE RM 

Sata ee SRS an aan a aaa ann SS SARS ARM SERS ORE aR EO 
Sister en tetas nts s Stet nant ea eee a Fa RR Bahai Sau Sa OSH ICDL aR SR REESE SHR ST 

saan anton auuana an eecmumnninania nmauarnamnnnntaameaaae 
oa aiacien ts aene RRO aS aaa a (EES eneeceere eerie 

SN ar aint gunner data dareee eh arena i ean 
Fico sues cians SCE RULES a oR RSE OR 

ED ERR ESAS a Se RAE RRL REA eR RA Tn rea STALL tae eT 
Pesce nate nat SCE Lee a a a a a SO OES RS MSR 

Boa ee RE SRR AR RN RODE SD RACER RRS 
Perc Racoon a Son ee ORE RENCE Rn RE 

See NE Hee TENSITY PR HS ENS DSRS Sea RR SSS RES ERO ERS 
* SITIES Eh ccetcneterntaten renee nest eat etna tunica epee eect ate arith e erenegatatstar te teaen ements ieee 

SRR A RE on RHEL SE RRS ERR ar aP TESS USERS a RRA EE 
acta cttcegancgcaneeesara ice naan tact ner an SA Ee eS ae nnn deena 

Neen ean sen nna NRSC AER RN ACR SS a ne STR IES eae NR MS EER 
BEST ee Seca aoe RR RR ca RN an RR Re Ca SO RR 

a eseeeedeteucereareeeceeaetectesteneteneeereataneteteene esenee ete aneenareeieeioneeionetenierrnatetiotinnieannennnenmnetanre 
EAE Aa sea oS aR SNORE RSE TSR SO ESE NS SRE ESERROSRSRSERERDRTRE R 

ace eae a tra sania eetaanices see oe 
EEE ceri eine iret te toe erate gu uienntepn uate eit neiamnaiiraeraenerees 

SS Rea ER 
aR a RR 

saat dnane onan ream nanaeianhtaeieanienennine noueaietmeni 
FeO OS SEER RS aL ER SES 

SSD ers oer CMR Re RRR NR SA ENN eS 
Bas CaS asa canna RLS eR ERO ESR LE EC ER RR REE RS 

SRA ROR ME RRR eS eR tS aR NRE 
EA eo tae tenn eee ca ean ere antec a pester nee momma etree eI 

Se RS ES aE ER 
Ea eee eat eet ae ee nee ee ae a oa ea EE EE SI i Ss 

ef anaauaaetnneecon acannon ddd manana REE 
BA eR 

Sea aaa RR ES RRR LO A 
Sea 

eee as ata ee eaatatenine tet griirteres eerste repeater eimai iret enna eemeanmemeeE 
EES ae atic ceca eee acacia at eee ec en ene ater one etree nena 

Sa a 
TI IS eee ui i uu ie eh ated aneurin igang uiunearsnies annie ianianmat 

Seale RS PRN RSS RSM RIS ATL Pae ISN RRS Rn StS Ses SSeS NS RS MEER SRM SSE 
RS aes SSeS SEE SN ISLC OES RE RRS RR SRN 

i aaeateatie lec acateniene cna rena dete ategeraane ae ate tone te oteeoeepiear ee teat acnia tairnsemmsisnerntennenteimeenstenmeneneeer 
Saien os ean cnn BESO ROSE ARS RASS SESE INR NS EES RO OSES 

ECO RE RDS ane  naS an S noe ESRS SSC RER SEN SDC RRR SSRN ER 
RES tear tegen eter che eneateteeue eecnne nce acct eaaetaeenmmi ee 

psoeerineuehtandr senuiguannanhnsre caida oiemneaaanaeannangeannineeemaninmimeininie iat 
. . ong giada dino auntie ain mioeuauc un nanuaenuninantantonai iis sunrnan nena meantime untae 

aa STR Eo aa Ee or ieee 
tf e. if ch SL SSSR Re SORE OURS RAS St DEOL SUES an SRC SR ON RS SRR 

Seco aN RRR ORO REE ROE SCS EE eS aD SECC NS eS SES 
BESS CaScS RT Xt SCR RS SES REESE nS DOES RSS OEE SLE RRR SRR SRO OR EEO SE 

poargenee tanta adenine secant ag nsnnan stern cooing mae aneun enetsteengeneneni retorts 
Ce» SRE 

CASI aN NaS RR ES SSR SRR ae eee aE Se SDS SO 
e SSE tae cet crane deterrent eecenseaceeeraeeneg eaten nenegaie sen neoe eee 

RESON Aa ARERR ea RSE RE NE na RR a nc a RRA 
e ? Heatran estan rrioinme te eerintecate ategotir eager eeneseteni paance meee teed 

sp arthrteranenennt cts eretenenercetn erate teisgnttsseatieemnerrsastennneeernneesnerntiens niente 2 
Bis ata ea a ENS St NE eR a OER OR RIS RRS RRS EAR ERE 

ann anata Mo nana ne i SERS RD PaaS STEN ER RR Rae PR 
Een Arn mapa RDN Dt ea SENN Re ORR SSD a Rae RIRM RE ASE Eat 

SERRA eo one SERS EEE ROSES RRS EURO SR RES nc OCS 
ESR ets se nS SLE Ta aN asa RS nen EEA OES RRS SEER RRR 

TRC Recenter angpeteeeeteceeieee ieee eeaesenn tonne nies ea MTT 
ESSN soe Scala DSSS NESBA RES SEU SRS SC RRS Pe EN SS RS REO 

eoeianatnn soca etcnaertiaciaensemanaen cra duraaengne ae oneiainaea | 
ccna SERIE Ie Se a tc enreesectn tar tatalseamansatenasianine tenteetnaser earner eenereleeere 

Dre LSH une n ation nS aa TS aR ean SA RS 

a ER ic a tn aah aroun aareentaaguaeaeie sume 

pb asta sareeneeeanieaataraaacutinamcncaenoosne oe ean neue 
od DOS REG Sone RR RES AOE Aa RRR RSD 

ERR RIOR RNP NS OO ESERIES ER RSD RRS 

“ SERS RS ee et ean enter eee 

SIRE nea re ea a aR RD Sa ERR ESR RO 

Rare einen eica cesctioataaetetaetreatiscanariesetetpennnaaseatncanereanrese tienen 

een eee arte aotaineetetanpstirtineteanenernenteeenesi teers ereaeateat a nelatesesoaetaeeaeae etieenenetencertonerei eee 

ese SRS creer  A O  eciaer eecnteneaee 

ene OE RRS RESO RRS SO EERE RE RAT RM SE 
Sa ERR aR eNOS ERT EE SSS NESS 

So SRR Nee aC RSPR ee a Sn ORL ED Re a RR 

ERE eatery amernn stent teatnatneee tne 

SST RACER ENED CoE RE SE IS RS ROR ERTS a 
EAN ia REIS cs GRA RI OREO 

Oe ROSNER TER RR ORS EERO IS ORES 

NS SSereceresare eats eset cece ielaetieqananatineceatatetttareiesteeactnteeneatetisteimee stent 

SSS Rn SRS RS SR nD EO REREAD SR eR RSS 
Sceediarasssctmtetetetctetntanpsanacervzehatetsteteasreneticee e eerataranimannincesisoneneseteteneneserateeteaatrtettatetatae 

Senna ant Arce RTS SCAR EL ate NCR LD RE 

eteiedctrretgarncet meena BRE A arene ORCS ED 

teres RR REA AS aR ERR SRS NSB Pea ETI ae OS Ses a nS TS ROR SR . 
Se eM neat ra ESOS Se a en Ar oR HORS 

tanned ea enacaconreaanceneinccirte teenie tiaen anes ecoatisee oheeioercaio pi naeneeed net nib eect iaaonnreermneeretoriaetetennnen tenance 

Besse stern OA SoS Co Pra Nar 

en agama ctatetneceaneannatee arate toning nee tania hie naneanen eae ee eA, 
ea U“ Oo Mo ooionmceh nena Ro O nS a MRR eR aE MES 

SC ERR ROE ERAS RRR EEN OO RU CO TT 
ons Oa SERRE 

Lose PP NA Seiad A aeESC AD DPR SS ROR av MRSA SR SS eA ate oa 

ond SSR et tata? 

PR en a RN aa RR EAE RA RE SEED 

Sst aR a 

CH Re eu eset SRE REO RES SR OEE RE SR Sa eS RS ESE 

ats Seren 

Sane yaa en nee nS SE RM RE RSE nN ES RR 

od Beast 

Pra an npecestanictn nose oon oe tate arr ene teagan tami teaaeat tir tetireneenenee 

Se 

SoS RRS aR RES SEE OS EER EER eo Se RRS _ 

Posse 

Beat ana a a a eC RO 

Bese 

pe eeracrorec eee arent atone eee eS HARES EE Ts 

Penns 

SERN AB OSS a SCORN REIS SERS RSE ESE ES RS aE 

EES 

CRC PN ern RIP SER a TS EIEN NEEL RS BR SMS 

Ravers 

AR AR RR Sa ER 

Peaestaroaenapoe 

SRR ea TR SRE OD ER ACRES RSE RES A ae ea SS SESS RR 

Beene en senna 

a nr insti eae aprons eee anniontna america ett te teen ee renner 
Te 

Sar ete ORD ao Rann CRESS NER RC ERR IO RBS ESD 

Roe 

BC aOR Ua aa RRR SSO RRC 

Panne Ra 

RDS NS RO SRA OS RR AMER EER Dee REE REL REE SER RRS RR SR SS 

Penns ana 

SS RC SR aA RR RS 
Seo ea eae 

Sn RC ROO SSS ES RRR ER RRS ORE SSCS ES RSS ASR 

i oRaennsetnas 

SCIELO ROSE SS RE RO SN a 

Bassano 

SRD eC me SEES ete 
pocrennsac: 

SHOR CH SHa one ase een eC mM aa a a SEES a ee cians 
Paso 

ASS a SR RR 
Parente 

BEN REE RED OS RRR IEDR BROCE ER OSES RSE RCE EEA ODEO RR ROD RRS SRE REO 
ercincerec an 

SETS a CLE a oe ag 
EEE 

Sat na a Res aR RS SSE SE RR 

See eNO 

SOC aR ae a 

TEE 

restau ona roreatnean tansere tan eaernnn erin dere ee aaa ee NEL 
[EEE 

ROE NESNa RON SNE CLO SED PES SS SRR RRR oR aaa RE RRS Se RRS OS 

Sess 

SERS D een aise an naan CES RAS SRD SA Ree Sno ES OE RR ER SSE SAE ERE SER ER 

Posaspau ean 

SOR cece ner tren anne OR SR aE RE SE RLS 

EASES Sense 

i FUSER aan Etna e ns Ra aR ERO SES ORR RSE SCR a A AER ESR 

Sasonensenisa 

RU Ce ao aan nO REST USES ERE oo mR OREO RR RE RO Sa SRC oc 

sone pain 

SERS oan DR RI NOR OES DEI SNES SERENE RUE DSSS ESE ES RES SORE Peer 
“areca 

Uae ei anne RLS ERE EROS SE EE SRS RRS SON ES SPR NEBR BDO RE NS 
taht 

ROS SCN en aOR RIE EBA ORES ER SSDS ES SSD EROS SESS SSSR ASS RES 
Pprseceaent 

SI ee ERC 
M e rt e rt erameanasoeanars 

RR a a 
peostnaeceane| 

stops eto arcana miauaicheimnarancia orarerein ahaa ures eueiganutomie ou cnr eectaata aneinoum meneame 

J co . 

[SOCERERDe ERE ne REO aR SR Rn 

Borer nr tienen 

Rae RR CREDO CS ESAS ION SOIREE REED R ROLE EH CREE RRS ROS EES BOR RS SCR RA RRR 
Pecocrncrae 

nano OSCR EN SRO D CET RAS ORR Rae SS RRS OLR ERE ORE ERR SSR SM RDU RSE RS SORES RIS RRS RRR a 

Perec en 

RRC aoe a ee OS SR ER oR 

EEE 

Sa ae ie RE ES 
Peo io anemncnceercnnaa ed 

SSSR a RR aR 

Pesceesante been re 

ZLOB ase ERO SERS SGH SES Rn aoe OSE RRR RAR EE OR 
EE ere 

CE SECEEE SS RSH Tao SR OE SER RG SE EO RC 
AEE cea ea 

SRE Dor ce ea a aR RTS RE RR EE 

Peat OR RRR Rea 

J eC a ap aE CCR RE SO 
earn RR SRT 

SOS SRS REED Ec RR 
SE rea 

SSS ENR ER RR 
SEES re ee es 

SR a SE ER 
Bot AO ERR CD RR rr 

Pint ena n Snare mane Ie one een age SE Raa RR TCR a 
BisoaseNaia snesstanetstn RSPR SRN SRO a APRN 

Se RR EO 

rear sanoah naan eenei 

IOUS RE RRC ERR RRR a RS EC SRE RC 
Soa Soa ata anatase 

este assenotnuneaatnatententtentatecssenteeesnereetoreteeieeesemeseseaateeraeenaneneestceeetaatesaramarmnerncenareereanerssmannre scant atrtneseantsaneeseeseaeeaeiceaserneeene te etaneneeateiteisansmrerreanerenttetestememesmreapesmeteoni ate 
ce a aritatierateiic orsaratboretereetetstoeaeteneneiee 

EEE See a ER nS RSE SE Oc RR SE 
; SERRE Ee eS scene 

SSS eo og Ea eo 
Pan enna ea a a ORR SENOS RN 

SERRE EC DE a ESC ETE SR RR 
Peirce sont On Sap RD RRR Se eR 

SER UCIT ECO SRR 
© SSIES archon een 

SC 
AY SIREN SCOR ng 

POROSRER REDS San SE EES a it SO RE SER SOLS ERS RRR OR OBO RR SOR 
NY SEAS acetone ieee alee tegen cece coer nanenee 

SSE SSR aR a RR 
v Fe-suetscn acca Nea RRR SAS 

SSE aE a 5 
Py Resa RRO Ree nc aR 

So aS SRS a 
SC SEES rena eee 

SER ESB NaS a A RR ES 
EEE eee 

RROD Se RE ER RH SL SS OS SE RR 

(SESS ESSE arene eernaenes 

eae een aia rerenett recente cesarean tena iacatenret ee recreate cee ar eeeeneaae reer nremteneertinetenmentaasteenant 
EEA Score tcatetetetectaesttgasenelierenaceee estate 

SUSE eS 
Po Rane ann SOE aR 

SRDS nite Eas iane aR RSS EnST STT SOE aEa SRR E EN RES NERO SSR 
Leer rere crrrr eee Nibbana neammnnimmneiennat 

SRS ea ERR RR EE 

acne aa eo eas ESSE RSE RSE aD 

SHS It Sn SPP psepestasariuraguneaneerceteinenrtrsirtrce tate neticateaarteac etree ners aeenect ea ea eerie an entiesesaensna rennet tment 
USES iseciennieeeatincene eet annciresentesetonineates 

SRE re SR RS aR 

Basen RRM MIRO CSE SEI are SP 

APR MRE RR a IN RS CS St LRN aR Mae SS Ste SRAM RN RRR RSS cere Sats ns a CR OS SRR SSSR RR SS od 
PRR aR RN NMR nS I 

Soianaprarn tivin annnuae aia uname agate aia tanta miemia cia anteam mamma Meme emma wg 
ES eae eenrieceienaeeersestnetecteeetenaneiatae 

RS ORT RE RSH SERS RRR a a eR oS SSS 

EERE teh reciente 

SES a Ean cn aE ae oO Rn gE Berney 
Becoateruasantnestsactncaine ea toss SRE ER Sa 

SRE a a aa SE OR SCC Patna 
PSone Ran Ea 

SO RE RRR a 
Seen 

ere eoateestehc enna ns neat ee eS Ree OE 

SU RRReR Soo ROSE RRO RRS RMR RE RRR SOS RSE SES RS ROE SES RAD SRN OR aR SRE 
Pes np treason RRR SRO RSA MRR RRC OE 

SHORE RIES RSE EARS SRS NOES ERR RN Bons 
Pac ctcortot Ra RSS NR RIC REE ERC oT eS RE 

SER Re aA OMS Ra RR RRS RCL RDA sR RR SRR OS 

Ree ant AERA MERE SSeS EI MEE RS aS eR 

Saco Sita crane es ene aS RRS RENCE ER SSE SR RS ERR SR 

[SEs ataaeirnte iat terarienrneteeetngat erate 

PI OSRE SOR RSSSRES R ROMS EOE OS BOC RR A SSE RRO RS SER 
Babin none s usta SERS AD RRR RR 

IS RRO SOAS EERO ORES OR A RSC RSI Ba RR ROR EO RR 
aerrdsentaretetectnesccesusersteraneatrsentatecnin tat cectiseeioe tone neanatricrenetetenteseueeenereetreneette: 

aaperataatapatnttisoe msoroine nee iieehe teamiemnie recede neeea int enone retreatment Pe RR EE REC ERT DR aS RT Os 
SIRES SUS apace tesatoan teeeenneeaciiee etatingeaeleeeeenieeneetnanety 

Se RR CLC 

SOS SRE REM DR ERO RE RE a SAE 

sila nanturea gee unaiatanmainsenerametaraanmnanra una tunreuns una unanais aim aan aoa memnanara drain anes arm tee mimeo 
Prasat eee en R EROS SLE E RRUR  EOD 

EERIE S CH anna Sn oa ERS RO A SOL SSR SS RRS Oa " 
Po Patent tte Irth SRO RES nS SARE RN ROLE RESELL SSS ET CSR 

PRESS ETERS ESR SRE RE SO ORES SRE SHR BRR RB RE 
Foe SRR RR RRS SSE EN ae ORO RO RRR RNR 

SOE nS a OAS RRS EES PSA Re SR RE RRS RSS RS SSS SSS Sta rar OCHRE 
ESC DSS SOR aA SRL eR SARS ARE RS SSS RS OE 

RR a ae ED eR 

MESES aS Ee atc ctr ictepareniiinde reagan eas 

SE OR OS ERS Roa ~~ EE reco rane carci meuraeirarce eae gu aie nee aerate 

fede retctaerantirnscateesatecerteretienetpestin neroaneai reece eee eet mtuiameienmmmtnmnmnne erst agetceedeestieaninscttetastencreetirnessseteete 

SSeS NO RR SS RRL SRR RSS 

ae ane SRS RR ONS nS tS NE Sie SOLS SR MRSS ne Re RRL CS SOS a BSS RN se RMR AS Na 
*iaariitrerenemtunteschipachicienire ace ra enratenniinan evga antec mane 

MER BROAD RSAC AER SRS RRC ISDE CC SMR RSS RR RRR 
EOE aOR SES SONDRA ESSER 

daiicitidaiec eect antriatle leceernaipiottatmsmmenmmntiitantemeeninnnmtnmess cartatnnmnnere SSS SS ad 
boron eS itn a sn PSN ny RN RENAE RR RS RS | 

ARSE RR ES SC RE RR SoS catStsta iE CR TOS eae AMER SBI ASE _ 
TORU ce nsacae usinseccatneteeercnttessnaretatettanetneatsssseteceeamateemnmaretansransraeeemeoraetennetetetsnnrertierned 

Rantricrneugamnnnicnanmemntamen atiaieeennmiatn, aahtemneease = aan inert 
BESS aan SOR RSS RS aE 

SE ES SR eS RE ys R - 
Boca an cape a ee 

binnaecumnananemenieeaantaneee _neimmemninmnmtnmerneei, | rete gtiniantie, WP" glshtaarmutitencaccnneeucets n 
SRS ESO eerste eet teenie 

bo hnhhiumen sane Pee Cnn NDC ene aE SS Oo ESR RSE CaS nt e a ge 
SERRE ee eet tee mre eater 

inreartiertetnrertnatieaionetieta ete” EE Re RS caareria testa eret neat marietta apiatenia ane sen stoned tennis 
SUSHI vance nue steneetean eenatetinang 

SRO RRR MNOS a RRS SSD OER SEER RS ESTER SRO Sa DES SOR 
Fe te arene Ma SNE te Rr eel 

Faerie Gina urer ania ieee sei cui rae meee ee aeaeeat gee 
Fee ES a a aE SER SO OT 

eo PSS RS RSC SR CRORE RSS ESS SR ea SR REDS SESS Ra 
Peete nan Oa ee Se RPS SS SS 

LRH ME i iM RR aE a e . 
Pe An a a RR 

TERR esreimnouenmine | Rabanne a temsinaauieaianeueneanaitineantemeeremeen sameness etioesiesemee re 
Pare Oe ERROR aS OR Ca eR ta OE SA aN 

Pcie ace RNR BSS E ECR a RE Resa arn SH ae a A l e ange 
oa ate one un so Ra oR RE ESRC ad 

ESE ue re 
Er ae 

Pere Rate sod Phtiuneancaaat anes neti ng eeieeagnatpneiea aniaanreeraanrieacreaan a iae oe etree aurarenne durian 
SERRE Reon aaa a ST 

Estaciones a PSS SNe a a a Se e 
ran an one nanan sats a a aa a PE MRE Sei 

PRES ORE EES ORCS RS oS SS LEAS ETC ES 
RRS a a es a a SIRS OC 

ESS nies sR SER RC RRS ASRS SB RO UO SSSR SE a RS 
BOSSES SRE oe eS SRM tos 

PSE a CD — e ee EaCo Seana oR ASOD ae ao Se IST RO Ra RNR aR ROCA 

Baspitaon nies nt ote RSI sh See a : Eaters nh RNR RS aS RR NPM MD NM MS RNR A NHS 
pisteteirereerterecerceeisuerntetiterrotnentepcerrensenneteareenrernetsearpeat ster ceerineeieieananenirtnenmneiectenroear tecrerenneronerinne 

Poasnits een SRA A DSR ANOS OS ta SER TD ea ot senate cee ee eo cs seectechntiineetieneaceen 
Bias a REESE oR SE ODE DSS ERS SRS NSS 

Frenchie sane ean ROS a a Re SRR ae a cer ee SORE OR SS ERS RS 
- SSA a ce i a RM rt 

PS Nats OAS a Se A A a 
ron enone Dos RS es a A 

EET aie ete assests taeaotoseetee tur atetaaa cena egaacatatsinatitaboesatet deine Be rest nnn St neaE DO SEM a tT aD EE DPM tS AO 
gtttentesatn, Bernese nner eae Poss So Dd LORD A CSE 2 Gin gaeines 

Ea RR oR aC eercsenen Peon am Ren aL Rn am ECS RE os oe a ae a og perce 

Bae eae ee RE aN , BSS Re Boscia iene Si aa AS a a SL OR RE 

Ee a ae 
SRS ian egret recianememnimaees Bea eR 

Ee es a RE ES Co ea e m SESS eerie rgte paneer Ee a ea 

Re ate Re ean OLS OR Rn ORC anne URS YE aR RRC CEN CS RO RA RRR EUR SDR RS PS KKon SNR PSN nS aR RE SEE SMES RARE TEN SR RCM RR Este tance apa IER CASE RR NOT SSMS PSSA So SEO REDE RSPR 

CRE an ran Ra RR OE CREE RO SS aR SRR ERE cae teeters en dota ape Be HURST ORLA SS ER SR SE MRSS a Sie i ER 

Senne ie sr Pen an nen eT crotheenstoreteatasatata 7 OTN or PONE Hane i renin at PO hy atatH os PPA Sie _ Serra ane ae Ae vine SERENE AR aN at Stee 

ES a ee 
BSS Oa ain is RR BR A SI UR RG a 

poste atat Soneeaie nein hese ate anh ae ds RETR eR a Po HAR SSDS SE SR ARR oS SSSR eo pen aks Rec RRR RSE AL RO SN RO SSE R RIES ne a NSA RAR ORNS IR SR TER ccc es oe a er ctcttanicesteetententeteah SERN phatase Seat e Sta 

Seeretiantacctoaateseoeernteensratiaetenreseatinastevaaeanereetebieie ager tertonenencerechrateneomrsrtmacesrvt asec aeracterrateansneenaeaceaneeeatabeeeaaee aaa acactmebe asec eonese auc ssnaceeetoramrestneeonranertacneceteesennmantetermanieanareteste ener Motteleteeteetdate st nite ase sae PSO oR RS RNR ECE DRED SRST NISMS Ne Re RS A PRN ae RS RS RR CS ROR EST ESL RS 

Srercraternenaractatea ant etaaaneel anette aera ae eat oan onaanab entree mecaoeaane momen me ree ea Near He DRM ISAM RRS SAE SN 
STE ee eaten atotnn teat aetenetnmstactatinata ener eet a Fes noe SRT TOIT tr MMR OA SE RD RS oer ceo a 

ES rn ee 
Pees eed a ni e Pe Se RR a ae Se SEO ERR Ne EINE Re 

ERE CA ER SE RT COR OR EE ORs age CER ne Ani Cea ee a arama ties 

ee ear ee ee neo en tonomr  e anemtnaR a eee ES ENCE ESO ER Pc CD ES ees enero ear 

SERDAR IRA SASL EA BAR RSS RR ED RNS RS RS ESRC SR ER a SESAME RRM ERO STS eR SRR SS eo seeeSes eee cecacca cn rn henna MR Ra eae Ra Cae a MaRS RES ROO COLD an EE atcnanieineeeiate «Tent Neataeleeiicetrttameanerenntnee eanneniepreiententenerin 

FAS nc NRCS RR ROR STDERR a Na A RR RA ROO SS Se URED OTR SRO DDR RR cetntetetteinatargateeitinentieiaremteneereiet gear iatetee oe Pe RISER NERO ADA SSRN MHSLOOE SRS RR CRUE NESSES ra SCS re eR RAE PER STE a URSA MAIR 5 Dane pcatt ere as gS SSNPS RS RSTn? 

Se ea AER ES ee REC a ey Para ene eh anc SS nts te RR BRS Tc Re Bee en A Rec a Ee Re 

SOC E ET ERET REET nn mE I a SC AEE, ASS as RR a RR SRC Ce BHR aR RR eS 

BESS RRS RE RS HOES ORS SR SARS OR SO MPa aS ooo ORR DARE OU SORA CREASES TST AR SRO SO SSIS USER ROUSE AE AC Bee RRR RR ARIES Pio ERR Deane asa aR eR MER Ene enone eRe 

En noe ER EN Eo aR EO ee a ene eee au eerie acnarere mare mentee ane ianmeie a cm noaiatare ermine EE MRR ins ro Mee SENOS DSM SACRE MARR SER SED ce osone anaes 

SSG Se Ras AN ep Ne ACO RS MME PAR AAO aa PS atten a eaten OMAR ea E RN Dn HP RAR SSD DAS POSE Sa RE RS RS RSC ORS OR SE ACOA SS SE SL SS DAD Be rr aR eT SS SMES LACS TSS ESC SRE HM RES iOS a SR 

ESPORn Coan ae Ss RCRA NAR SOS eee nee atarmaenehaee ey rena SORA ace ores Se nn SISTA E EO MARS SaaS RRC SO ASI PE PR OM SSR PORDAS So ERASED a RSAC Aa ESS BRS MS RRS OR Sa AS RRR RRR Re CaN ROAR A SME ER SS OR SOM a EO RRS RE oS MOS RA 

BE CS ete a CSE ES A Ee ec ee See PEE ASU ODE SCR SASSER SER eatossbeo 

a RAR RRO COCO POOR Ao SOIT COT COOPER OTE CLONER A SLED BIT OL TOOT RISO REPO TOR ESR ARREARS SR CIOS OHI OSS ROSA RS se RM SE Se US ROSSI SS RRR ERE SARS EGR Sa SOSA aa CH eA DO ORR NS AC EM RRC NSS RSS SPR RN RRS RR RM NERS rat titan MAR REM GRS RUR RT SOT A RRS Ss a RMSE se 

SE SOe SNR SBOE O PDP T RIT OPORTO PERO RRIOVR ODP OCA OE AER ROC RRS ADRARE RECO CE CODER TER OSE PCOS ORT ORR SCE ODS aS Se a Ae UCR NN I RO A A ES DOR RR SO ME RR SURO RR NAS SUNG RE RES a 
RS Sasa Cr ITT eT POPE Fe NC ORO RI OR OEIC aoe OSS RIOD Eo aE eS TCO SEER DSR Su an SESE SBR IUD AC SS SHERBORN eR OST NODC ROR RN DES ORE RRA a 

BARIATRIC PROUT Re RO ROOMS TRIOS SES SE eee anata a



a 

cargo and bulk cargo to and from The steel and financial sectors | further restructuring and rationalization. 

various locations throughout the world. | continued to contribute about 25% of | Government ownership in Arbed 

In addition, Belgium has 1,167 km of | GDP. Steel’s share was a little less than | amounted to 31% of voting shares. 

refined petroleum products pipeline, 161 | 8%. The country, despite its small size, Arbed and Usinor-Sacilor of France 

km of crude petroleum pipeline, and | ranked 30th in world steel production. | were reportedly setting up a joint-venture 

3,300 km of natural gas pipeline. The country ranked first worldwide with | company to sell and market steel 

its per capita steel production of 9 mt/a | foundation and piling products. The 

Outlook per inhabitant. venture would take over the business of 

Luxembourg’s main export commodity | International Sheet Piling, an Arbed 

The gradual cessation of the country’s | is steel with EC countries absorbing | subsidiary. The combined hot-rolled sheet 

coal production is bound to increase | approximately three-quarters of Arbed’s | piling and pipe production of Arbed’s 

Belgium’s coal imports in the coming | output. The U.S. markets accounted for | plant at Esch-Belval, Luxembourg, and 

years. Belgium will remain a country | an additional 4% in 1991. Arbed | Usinor-Sacilor’s plant at Rombas, France, 

highly dependent on foreign trade and | specializes in the production of large | would be about 300,000 mt/a. 

will maintain its very high export-to- | beams used in_ construction of In early 1991, the two companies had 

production ratio. skyscrapers. (See table 6.) set up a _ joint-venture company, 

Europrofil, to cover sales and marketing 

LUXEMBOURG Structure of the Mineral Industry of beams and sections manufactured 
individually by the two companies. 

Luxembourg’s mineral industry is The mineral industry is dominated by 

dominated by one steel company, Arbed | one private steel company, Arbed, which Industrial Minerals.—Industrial minerals 

SA, which has domestic and foreign | had domestic and foreign subsidiaries and | for domestic consumption were the only 

subsidiaries. Steel is the main export | part foreign ownership. Production | minerals mined in Luxembourg. They 

commodity. Mining in Luxembourg is | depends on scrap and imported ores. | included dolomite, gypsum, limestone, 

represented by small industrial mineral | There is no mining in Luxembourg except | and sand and gravel. These industrial 

operations that produce material for | for’ some small industrial minerals | minerals were all mined from small open 

domestic consumption. These minerals | operations. pits and quarries by independent 

include dolomite, limestone, sand and | Mining and mineral policy is in| operators for domestic consumption. 

gravel, and slate. accordance with the Napoleonic Mining | Luxembourg imported all its requirements 

According to OECD data, | Law of 1810. Regulations are enforced | for fertilizers and other industrial 

Luxembourg’s real GDP growth rate was | by the Government’s Inspection du | minerals. 

3.1% in 1991. The country sustained | Travail et des Mines. The Ministry of 

modest inflation, and its unemployment | Economics published annual statistics on Mineral Fuels.—Luxembourg met 

rate of 1.4% was the lowest of the EC | the mining and minerals industry. (See | virtually all of its energy needs through 

member states. table 7.) imports. Its major domestic source of 

Luxembourg is a partner in_ the energy was hydroelectricity. The country 

Belgium-Luxembourg Economic Union | Commodity Review has three hydroelectric plants, one of 

(BLEU), which has been in place since them associated with a _ reservoir 

1921. At yearend both countries had | Metals.—The iron and steel industry was | supplying water to most of the country. 

agreed to a further 10 years of economic | the single most important industrial sector | Only 1% of total solid fuel requirements 

union under the aegis of the BLEU. | of the economy. The production and | was produced domestically, mostly from 

There is also close economic integration | export of steel have traditionally played | incineration of waste material. The steel 

with the Netherlands and with other EC | major roles in Luxembourg’s economy. | industry accounted for more than 80% of 

member countries. Steel accounted for about 35% of | total industrial energy demand. About 

The industrial sector, until recently | nonservice-related exports, almost 8% of | 90% of imported coal went to the steel 

dominated entirely by steel, was | GDP, and 5% of the work force. Arbed | industry. Luxembourg did not have any 

becoming increasingly diversified. The | specializes in the production of long and | oil refineries, and almost'90% of oil 

financial sector’s rapid growth over the | round steel products. Steelplate was | products was imported via Belgium. The 

past two decades has more than | produced by Arbed Dudelange. rest was imported from other neighboring 

compensated for the relative decline of | Arbed, faced with the slump in the steel | countries. About 85% of natural gas was 

the steel industry during the above time | industry, halted production at several of | imported via Belgium. France supplied 

period. Luxembourg’s position as a major | its installations for a brief period in late | the remainder of the country’s gas needs. 

financial center was further strengthened | 1991. The company, whose profits 
by the deregulation of the Luxembourg | reportedly fell by 47% in the first 6 
capital market in July 1990. months of 1991, was expected to undergo 
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Infrastructure Statistiques Industrielles: Institute 

National de Statistique (Industrial 

Luxembourg National Railways | Statistics), Brussels, monthly. . 
operates 270 km of 1.435-standard-gauge Annuaire Statistique du Luxembourg: Service 
track. The country has 5,108 km of Central de la Statistique et des Etudes 
highways and 37 km of inland Economiques (Statistical and Economic | 

_ Annual of Luxembourg), Luxembourg. 
waterways. In addition, the country has 

a 48-km-long refined products pipeline. 

The major river port of this landlocked 

country is at Mertert on the Moselle 

River. 

Outlook 

For the near future, the level of 

Luxembourg’s steel exports is expected to 
remain fairly constant. The Government’s 

policy of industrial diversification to 

prevent the country from becoming 

overdependent on one sector is expected 

to continue. Future growth will depend 

on the Government’s success in attracting 

new industry to the country. 

OTHER SOURCES OF INFORMATION 

Agencies 
Administration des Mines, Ministere des 

Affaires Economiques (administration of 

Mines, Minister of Economic Affairs) 

Brussels 

Institute National des Industries Extractives 

(National Institute of Extractive Industries) 

Liege 

Service Geologique de Belgique (Belgian 

Geological Survey) 

Brussels 

L’Inspection du Travail et des Mines 
(Office of Labor and Mine Inspection) 

Luxembourg | 

Service Geologique (Geological Survey) 
Luxembourg 

Publications 
Annales des Mines de Belgique: 

Institute National des Industries 

Extractives et del’ Administration 

des Mines (Mining Chronicle of 
Belgium), Liege, monthly. 

Bulletin de la Banque Nationale de 

Belgique (Bulletin of the National 

Bank of Belgium), Brussels, monthly. 

Bulletin de Statistique: Institute National 
de Statistique (Statistical Bulletin), 

Brussels, monthly. 
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| TABLE 1 

BELGIUM: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

METALS 

Aluminum 6,300 7,464 7,355 7,905 37,391 

Arsenic, white® 3,500 3,500 3,500 3,000 2,500 

Bismuth, metal® 865 795 800 750. 700 

Cadmium, smelter 1,308 | 1,836 1,746 1,956 31,807 

Copper: — — — — — 

Blister:° 

Primary 100 200 200 200 200 

Secondary 92,100 93,200 93,400 103,00 105,00 

Total 92,200 93,400 93,600 ~ 103,200 105,200 
Refined, primary and secondary, including alloys 475,908 504,333 564,464 542,458 3478379 

Iron and steel: | 

Pig iron thousand tons 8,244 9,147 9,437 9,416 39,354 

Ferroalloys: Electric furnace ferromanganese® 7900 950 7950 7990 980 

Steel: 

Crude thousand tons 9,787 11,222 10,948 11,425 311,338 

Semimanufactures do. 7,417 7,417 °7,200 2,305 32,032 

Leds ~~ ~ — — ~~ 

Smelter:° 

Primary‘ 59,400 64,100 70,000 73,500 65,000 

Secondary* 18,500 22,000 22,800 21,800 20,000 

Total 77,900 86,100 92,800 95,300 85,000 

Refined: 

Primary 71,100 83,200 *80,000 *81,000 70,000 

Secondary 36,936 43,361 °46,000 *42,000 30,000 

Total 108,036 126,561 °126,000 °123,000 100,000 

Selenium’ 230 250 250 250 250 

Tin: Secondary 3,900 4,972 *§ ,000 6,063 34.426 

Zinc: OO a — Oo 

Slab: 

Primary 284,500 298,100 286,900 °292,200 348,780 

Secondary (remelted zinc) 24,080 25,658 25,500 °26,000 36,000 

Total 308,580 323,758 *312,400 *318,200 384,780 

Powder 32,556 37,708 39,000 *52,630 352,416 

Other, nonferrous: Precious metals, unworked n.e.s.° 1,241 "1 234 "1,225 639 31 306 

kilograms 

INDUSTRIAL MINERALS 

Barite® 40,000 35,000 40,000 35,000 35,000 

Cement, hydraulic thousand tons 5,689 6,451 6,900 6,929 37,184 

Clays:Kaolin® = © do. 45 $40 35 35 3260 
Lime and dead-burned dolomite: Quicklime do. 1,764 1,892 *1,900 2,014 32,021 

Nitrogen: N content of ammonia do. 269 365 °290 °*300 300 

Phosphates: Thomas slag, gross weight® do. 175 170 165 160 160 

Sodium compounds: 

Soda ash 447,972 378,960 *380,000 °375 ,000 380,000 

Sulfate® 260,000 255,000 255,000 250,000 260,000 

Secfoonoes atendofuble. 
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. TABLE 1—Continued 

BELGIUM: PRODUCTION OF MINERAL COMMODITIES’ 

| (Metric tons unless otherwise specified) 

Commodity? 1987 1988 1989 1990 1991° 
INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel: 

Calcareous: 

. Dolomite thousand tons 4,072 4,684 °5 000 *4,300 34.034 

Limestone do. 23,616 25,872 "26,000 31,845 333,255 

Marble: 

In blocks cubic meters 745 576 *650 508 3358 

Crushed and other 72 65 | °65 °440 31,340 

Petit granite (Belgian bluestone): ‘ 

Quarried thousand cubic meters 515 959 °1,350 °1,010 3864 

Sawed do. 53 64 °65 71 568 

Worked do. 12 12 *12 11 312 

Crushed and other do. 414 652 °700 °540 3598 

Porphyry, all types thousand tons 3,464 3,395 3,400 3,996 33,972 

Quartz and quartzite 205,196 277,000 *200,000 204,308 3402,780 

“Sandstone: ss—<‘is—sSOSOSOSSSSS 
Rough stone including crushed thousand tons 1,990 2,248 2,260 2,092 32,624 

Paving 9,912 13,152 °13,500 56,408 339,044 

Sand and gravel: 

Construction sand thousand tons 7,260 8,988 °9 200 9,499 39163 

Foundry sand do. 588 595 *600 540 3489 

Dredged sand do. 928 788 °750 678 32,305 

Glass sand do. 1,680 1,845 *2,000 2,067 52,065 

Other sand do. 2,376 2,448 2,600 2,067 32,685 

Gravel, dredged do. 5,856 5,832 °4,870 4,231 34,192 

Sulfur, byproduct: ° a a a a 

Elemental do. 155 155 160 160 160 

Other forms do. 145 155 160 150 140 

Total do. 300 310 320 310 300 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black® 1,800 1,900 1,800 1,700 1,700 

Coal: Bituminous thousand tons 4,356 2,487 1,916 *1,037 634 

Coke, all types do. 5,232 5,544 ©3200 5,421 34,481 

Gas: 

Manufactured thousand cubic meters 674 "689 510 623 474 

Natural® do. 37 *40 *38 35 30 

Petroleum refinery products: oO — — — 

"Liquefied petroleum gas —_—sthousand 42-gallon barrels 12,457 13,135 6,090 5 220 5,200 
“Naphthh | do, 12,647 12,200 13,626 11,221 6 673 

oo 41,283 41,848 45,433 44,803 °42,840 
Jet fuel and kerosene do. 10,332 12,584 13,330 11,757 310,927 

Distillate fuel oil do. 67,687 68,416 72,466 72,466 374,175 

Residual fueloll === ~~~ do«z 51,771 43,746 35,265 34,332 310,589 
Bitumen, asphaltic do. 3,953 4,448 *4,800 °4,680 4,500 

“Other t—<‘i‘™SOSOS™*~*~*”*”OO ds 10,297 11,985 °12,000 °11,000 10,000 
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TABLE 1—Continued 

BELGIUM: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity’ 1987 1988 1989 1990 1991° 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Petroleum refinery products—Continued: 

Refinery fuel and losses°® thousand 42-gallon barrels 10,516 10,660 °10,800 °10,000 9,000 

Total do. 220,943 219,022 “213,810 *205,479 173,904 

‘Estimated. ‘Revised. 

'Table includes data available through July 31, 1992. 

2In addition to the commodities listed, Belgium produced a number of other metals and alloys for which only aggregate output figures were available. 

3Reported figure. 

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

5Data represent secondary refined lead output minus remelted lead; as such, the figures are probably high, because they include some lead that was sufficiently pure as scrap that it did not require resmelting, but 

data are not adequate to permit differentiation. 

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

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 wnited Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 7 31 — France 28; Zaire 1. 

Alkaline-earth metals 116 100 — Canada 39; United Kingdom 23; West Germany 
20. 

Aluminum: 

Ore and concentrate 1,713 1,725 — United Arab Emirates 1,088; West Germany 256; 

France 195. 

Oxides and hydroxides 2,143 1,079 — United Kingdom 425; Denmark 158; Netherlands 

6. 

Ash and residue containing aluminum 30,338 17,103 1,460 West Germany 6,286; Spain 2,740; France 

2,210. 

Metal including alloys: 

Scrap 74,729 67,770 — France 24,208; West Germany 19,289; 

Netherlands 17,324. . 

Unwrought 35,351 32,897 — West Germany 18,574; France 5,307; 

Netherlands 2,151. 

Semimanufactures 388,498 373,084 18,442 France 83,104; West Germany 81,890; 

Netherlands 56,090. 

Antimony: | | 

Ore and concentrate 7 265 — Hong Kong 99; United Kingdom 95. | 

Ash and residue containing antimony 210 134 — All to United Kingdom. 

Metal including alloys, all forms? 16 44 — India 40; Bangladesh 2; Honduras 1. 

Arsenic: Metal including alloys, all forms 7 4 — Netherlands 2; West Germany 2. 

Beryllium: Metal including alloys, all forms 16 39 — West Germany 36; France 3. 

Cadmium: Metal including alloys, all forms 1,643 1,168 (*) Japan 382; France 297; West Germany 297. 

Chromium: | 

Ore and concentrate 290 12,484 — France 5,163; Italy 1,627; West Germany 1,436. 

Oxides and hydroxides 327 322 — West Germany 172; France 89. 

Metal including alloys, all forms 82 65 — West Germany 32; Netherlands 15; France 1. 

Cobalt: . 

Ore and concentrate 2 12 — All to France. 

Ash and residue containing cobalt 31 341 7 Netherlands 56. 

Metal including alloys, all forms? 56 22 2 France 8; Austria 5; West Germany 3. 

Columbiumandtantalum: 
~ Ash and residue containing columbium and 324 836 _ West Germany 824. , 

tantalum 

Metals including alloys, all forms: 

Columbium (niobium)‘* 23 68 — France 33; Netherlands 19; West Germany 11. 

Tantalum 4 2 — Indonesia 1; West Germany 1. 

Copper: 

Ore and concentrate 113 95 — Spain 59; France 28; Turkey 5. 

Matte and speiss including cement copper 110 438 — Spain 174; Netherlands 146; West Germany 50. 

Sulfate 386 515 — France 161; Netherlands 76; Sao Tome and 

Principe 72. 

Ash and residue containing copper 1,660 2,506 21 Spain 491; West Germany 468; France 406. 

See footnotes at end of table. 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Copper—Continued: 

Metal including alloys: 

Scrap 65,894 55,629 — Netherlands 19,058; West Germany 18,385; 

France 3,920. 

Unwrought 11,004 239,822 83 France 116,432; West Germany 34,771; United 

Kingdom 29,389. 

Semimanufactures 353,050 345,292 1,091 West Germany 104,024; France 91,499; 

Netherlands 38,426. 

Gallium, indium, thallium: Metals including alloys, 26 22 8 Japan 10; United Kingdom 3. 
all forms 

Gold: 

Waste and sweepings value, thousands $7,484 $5,476 — United Kingdom $4,222; Netherlands $1,092. 
Metal including alloys, unwrought and partly 36,066 18,829 16 United Kingdom 6,448; Switzerland 5,504; 
wrought” kilograms France 1,821. 

Hafnium: Metal including alloys, all forms 

value, thousands $1 — 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 11,373 15,791 — France 8,526; Netherlands 4,349; Spain 24. 
Pyrite, roasted 95,256 101,117 — France 27,688; Spain 26,212; West Germany 

25,984. 

Metal: 

Scrap ti(i‘“™SOSOS™OOO 1,051,534 869,403 752 France 318,193; Turkey 146,030; Netherlands 
143,178. 

Pig iron, cast iron, related materials 23,001 15,367 1 France 7,627; Netherlands 5,238; West Germany 

1,033. 

Ferroalloys: 

Ferrochromium 4,981 2,130 — France 990; West Germany 575; Sweden 172. 

Ferrocolumbium | 38 25 — West Germany 7; Sweden 2. 

Ferromanganese 45,842 22,624 — France 6,917; West Germany 6,560; Sweden 

2,500. 

Ferronickel 1 3 — India 1; West Germany 1; United Kingdom 1. 

Ferrophosphorus 67 70 — France 36; United Kingdom 24; Netherlands 10. 
Ferrosilicochromium — 4 — All to Switzerland. 

Ferrosilicomanganese 8,939 3,609 — Sweden 2,700; West Germany 649. 

Ferrosilicon 3,792 2,439 — France 1,185; West Germany 835; Spain 186. 

Ferrotitanium and ferrosilicotitanium 745 330 — France 126; West Germany 102; Sweden 80. 
Ferrotungsten and ferrosilicotungsten — 5 — France 2; West Germany 2. 

Silicon metal 193 616 2 France 312; Spain 199; United Kingdom 9. 

Unspecified 305 324 — France 154; West Germany 93; United Kingdom 
11. 

Steel, primary forms thousand tons 583 835 104 West Germany 361; France 110. 
See footnotes at end of table, TTS 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 wnited Other (principal) 

METALS—Continued 

Iron and steel—Continued: 

Metal—Continued: 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated thousand tons 7,149 7,196 290 France 2,405; West Germany 1,617; Italy 896. 

Clad, plated, coated do. 1,934 1,979 9 West Germany 529; France 515; Netherlands 

212. 

Of alloy steel do. 539 593 7 France 212; West Germany 112; Italy 106. 

Bars, rods, angles, shapes, sections do. 2,936 3,099 204 West Germany 820; France 678; Netherlands 

411. 

Rails and accessories do. 106 105 18 France 23; Italy 9. 

Wire do. 467 455 47 France 96; West Germany 90; Netherlands 44. 

Tubes, pipes, fittings do. 485 485 6 West Germany 91; France 90; Netherlands 69. 

Lead: 
TT 

Ore and concentrate 40 — 

Oxides 498 155 — West Germany 52; France 19; Netherlands 7. 

Ash and residue containing lead 5,975 5,117 — West Germany 3,037; France 1,941. 

Metal including alloys: | 

Scrap 19,341 14,077 — France 10,640; Netherlands 1,948. 

Unwrought 69,137 50,462 1 West Germany 15,941; France 10,908; 

Netherlands 9,383. 

Semimanufactures 25,820 25,841 1 Netherlands 9,292; United Kingdom 5,065; 

France 4,903. 

Lithium: Oxides and hydroxides = 41 — Netherlands 20; France 18. 

Magnesium: Metal including alloys: 

Scrap 404 367 — West Germany 105; Italy 103; United Kingdom 

43. 

Unwrought 54 44 — France 25; West Germany 10; United Kingdom 

9. 

Semimanufactures 1,404 610 3 West Germany 335; Italy 132; United Kingdom 

94. 

Manganese: 

Ore and concentrate, metallurgical-grade 4,282 335 — France 269; West Germany 29; Netherlands 26. 

Metal including alloys, all forms 2,185 2,489 — West Germany 874; France 581; Norway 577. 

Mercury 5 37 — Netherlands 32; Austria 4. 

Molybdenum: 

Ore and concentrate: 

Roasted 15,435 15,966 2,311 United Kingdom 3,287; West Germany 2,713. 

Unroasted 611 1,729 — United Kingdom 656; France 470; West 

Germany 254. 

Oxides and hydroxides 76 195 — France 86; United Kingdom 42; West Germany 

38. 

Ash and residue containing molybdenum 260 37 18 United Kingdom 19. 

See footnotes at end of table. 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Destinations, 1990 

Commodity 1989 1990 waited Other (principal) 

METALS—Continued 

Molybdenum—Continued:  ss—<i~—sS | 
Metal including alloys: 

Scrap 70 11 — Netherlands 5; Austria 2; France 2. 

Unwrought 74 64 — United Kingdom 35; France 14. 
Semimanufactures 77 121 — France 40; Netherlands 28; West Germany 27. 

Nickel: 

Ore and concentrate 1,402 50 — All to Netherlands. 

Matte and speiss 49 4 — Do. 

Oxides and hydroxides =—s—=<“‘ié‘é~*‘ésWgrams”=~=~*~*~*~*~é—~sC:S*<“‘Cé‘NON’™™#~™©™©™©)©— Hong Kong 200; Czechoslovakia 100; Poland 
100. 

Ash and residue containing nickel | 1,306 979 19 Austria 420; Spain 110; West Germany 63. 

Metal including alloys: 

Scrap 1,206 2,191 108 Netherlands 1,251; West Germany 649; France 

154. 

Unwrought 2,555 788 83 Netherlands 194; United Kingdom 103. 

Semimanufactures 285 438 1 Netherlands 194; West Germany 140; United 

: Kingdom 22. 

Platinum-group metals: 

Waste and sweepings value, thousands $8,789 $8,166 — United Kingdom $6,982. 

Metals including alloys, unwrought and partly 

wrought, all forms: 

Palladium kilograms 9,970 10,832 6,788 United Kingdom 1,781; West Germany 1,079. 

Platinum do. 3,730 3,760 1,560 United Kingdom 836; Switzerland 474. 

Rhodium do. 439 319 86 Japan 94; United Kingdom 68. 
Iridium, osmium, ruthenium do. 987 4 — Netherlands 3; West Germany 1. | 

Rare-earth metals including alloys, all forms (?) 64 — France 37; Italy 21. 

Silicon, high-purity value, thousands $2 $3 $3 

Silver: 

Ore and concentrate* value, thousands $105 $96 — West Germany $94; Netherlands $2. 

Waste and sweepings’ do. 3,675 2,617 296 United Kingdom $1,022; West Germany $944. 

Metal including alloys, unwrought and partly 1,299 1,284 194 United Kingdom 422; West Germany 209; 

wrought Singapore 207. 

Tellurium, elemental 102 85 5 West Germany 37; United Kingdom 16; Finland 

13. 

Tin: 

Ore and concentrate 18 _ 

Oxides kilograms — 100 — All to France. 

Ash and residue containing tin 1,610 1,089 — United Kingdom 541; Netherlands 297; West 

Germany 252. 

Metal including alloys: 

Scrap 53 14 — West Germany 12; Sweden 1. 

Unwrought 3,992 3,639 — France 996; West Germany 854; Netherlands 

764. 

Semimanufactures 282 248 — West Germany 94; Austria 37; Netherlands 26. 
See foomotes atend of tablew 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 wnited Other (principal) 

METALS—Continued 

Titanium: 

Ore and concentrate 168 1 — Mainly to Zaire. 

Ash and residue containing titanium 3,386 8,485 — France 8,459. 

Oxides 42,434 27,228 3,547 West Germany 11,116; France 2,378. 

Metal including alloys: 

Scrap 57 41 — France 22; West Germany 13. 

Unwrought 27 42 — France 20; Italy 20. . 

Semimanufactures 207 166 6 Canada 35; West Germany 26; France 20. 

Tungsten: 

Ore and concentrate C) 67,609 — Mauritania 67,548. 

Metal including alloys: 

Scrap 73 43 (’) Netherlands 26; West Germany 16. 

Unwrought 33 58 (’) United Kingdom 41; France 8; Italy 5. 

Semimanufactures 52 56 — Netherlands 32; France 9; West Germany 5. 

Uranium and thorium: | 

Ore and concentrate kilograms — 400 — Italy 300; Céte d’Ivoire 100. 

Metal including alloys, all forms: 

Uranium 52 51 — Mainly to France. 

Thorium ?) ) — All to West Germany. 

Vanadium: 

Ore and concentrate 2 5,692 — West Germany 4,028. 

Oxides and hydroxides 202 66 17 Czechoslovakia 36; Netherlands 8. 

Ash and residue containing vanadium — 10 — All to Netherlands. 

Metal including alloys, all forms 2 1 — All to France. 

Zinc: 

Ore and concentrate 84,368 50,881 — France 50,840. 

Oxides 8,014 7,388 — France 2,925; West Germany 1,841; Italy 1,038. 

Blue powder 23,537 27,121 — West Germany 13,431; France 7,809; Italy 

1,287. 

Ash and residue containing zinc 38,093 51,173 — Netherlands 20,354; France 14,538; West 

. Germany 11,078. 

Metal including alloys: 

Scrap 20,166 18,881 — France 6,366; Taiwan 5,551; West Germany 

3,731. 

Unwrought 204,926 181,954 2,929 West Germany 68,588; France 22,324; Hong 

Kong 8,270. 

Semimanufactures 32,071 8,670 154 West Germany 4,716; France 1,706; Switzerland 

481. 

Zirconium: 

Ore and concentrate 678 626 — Netherlands 413; Spain 95; France 85. 

Oxides 1 3 2 France 1. 

Ash and residue containing zirconium — 25 — All to Netherlands. 

Metal including alloys: 

Scrap 1 _— 

Unwrought (?’) 16 — All to France. 

Semimanufactures 20 15 (’) West Germany 6; France 4; Switzerland 4. 

See footnotes at end of table. 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 ranited Other (principal) 

METALS—Continued 

Other: 

Ores and concentrates 47 2,931 — France 2,923; Portugal 6; India 2. 

Oxides and hydroxides 2,749 2,298 74 France 710; West Germany 587; Italy 379. 
Ashes and residues 66,158 20,348 — West Germany 2,251; Netherlands 1,576; United 

Kingdom 305. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 992 961 — Netherlands 541; France 235; United Kingdom 

22. 

Artificial: 

Corundum 1,646 2,774 2 Netherlands 1,378; West Germany 836; France 

400. 

Silicon carbide 10,155 10,684 2 Italy 5,151; France 2,661; Spain 1,134. 

Dust and powder of precious and semiprecious $41 $13 — Netherlands $8; West Germany $5. 
stones excluding diamond value, thousands 

Grinding and polishing wheels and stones 3,793 3,829 38 France 2,127; West Germany 499; United 

Kingdom 271. 

Asbestos, crude 222 310 — Netherlands 151; United Kingdom 129. 

Barite and witherite 72,044 52,166 — West Germany 39,928; France 36. 

Boron materials: 

Crude natural borates 28,572 26,287 — Netherlands 12,653; West Germany 11,683. 

Oxides and acids 193 547 -- France 215; United Kingdom 123; Netherlands 

65. 

Bromine 15 53 — All to Netherlands. 

Cement thousand tons 2,908 2,972 8 Netherlands 1,551; West Germany 581; France 

$$ 
344. 

Chalk 104,523 94,191 — West Germany 56,681; Saudi Arabia 7,954; 

. Netherlands 12,730. 

Clays, crude: 

Bentonite 553 1,498 — Netherlands 1,275; United Kingdom 68; West 

Germany 42. 

Chamotte and dinas earth 1,406 3,447 — West Germany 2,298; Netherlands 1,118. 

Fire clay 87 62 — West Germany 23; Sweden 1. 

Fuller’s earth 1,220 1,758 — Netherlands 1,239; United Kingdom 270. 

Kaolin 96,598 121,240 — Netherlands 56,865; West Germany 45,100; 

France 80. 

Unspecified 32,279 10,127 — Netherlands 9,007; France 1,029. 

Cryolite and chiolite 32 35 — France 32; Zaire 3. 

Diamond, natural: 

Gem, not set or strung thousand carats 77,694 65,060 1,362 India 38,357; United Kingdom 13,184; Israel 

eee 5,333. 

Industrial stones do. 34,987 19,131 1,861 United Kingdom 9,491; Ireland 2,508. 

Dust and powder kilograms 2,901 4,023 549 West Germany 1,093; Spain 673. 

Diatomite and other infusorial earth 3,210 2,202 — Netherlands 1,568; France 133; Uganda 60. 
Sec footwies atend of table. 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

TTT Destinations, 1990” 
Commodity 1989 1990 wnited Other (principal) 

INDUSTRIAL MINERALS—Continued 

Feldspar, fluorspar, related materials: 

Feldspar 673 113 — Italy 59; West Germany 28; Yugoslavia 25. 

Fluorspar 3,715 4,131 — West Germany 3,978; Yugoslavia 24. 

Unspecified 27 144 — Norway 69; Netherlands 53. 

Fertilizer materials: 

Crude, n.e.s. 75,148 98,909 — Netherlands 55,345; France 40,107; West 

Germany 3,020. 

Manufactured: 

Ammonia 60,698 74,866 — France 51,054; Netherlands 11,154; West 

Germany 190. 

Nitrogenous thousand tons 2,282 2,538 108 France 994; West Germany 238; Netherlands 

187. 

Phosphatic do. 7174 801 = France 522; West Germany 207; Netherlands 

160. 

Potassic do. 199 234 — France 160; Netherlands 55; United Kingdom 13. 

Unspecified and mixed do. 2,095 2,232 9 France 976; West Germany 269; China 147. 

Graphite, natural 27 398 1 France 192; West Germany 82; Netherlands 36. 

Gypsum and plaster 119,228 128,027 — Netherlands 94,929; West Germany 15,563; 

France 4,875. 

Iodine (*) 26 — India 17; Spain S. 

Kyanite and related materials: 

Mullite 250 25 — All to West Germany. 

Unspecified — 27 — West Germany 26; France 1. 

Lime 736,261 805,342 — Netherlands 530,372; West Germany 150,519; 

France 7,411. 

Magnesium compounds: 

Magnesite, crude 196 373 — Netherlands 210; West Germany 130. 

Oxides and hydroxides 3,486 7,022 — Netherlands 3,984; Italy 202; France 195. 

Sulfate 2,217 16,196 — France 14,084. 

Mica: 

Crude including splittings and waste $21 5,165 — Norway 2,950; Netherlands 1,330; France 534. 

Worked including agglomerated splittings 63 81 — West Germany 39; Netherlands 28; France 13. 

Nitrates, crude 28,185 34,614 _— Netherlands 15,734; France 12,639; West 

Germany 3,464. 

Phosphates, crude 19,342 16,438 — France 10,265; West Germany 4,127; Gabon 

1,307. 

Phosphorus, elemental (*) 4 — Netherlands 2; Switzerland 2. 

Pigments, mineral: 

Natural, crude 1,043 87 — Philippines 40; Finland 15; Austria 9. 

Iron oxides and hydroxides, processed 18,526 15,588 91 West Germany 5,953; France 3,127; Republic of 

Korea 1,936. 

Potassium salts, crude 945 674 — Netherlands 374; West Germany 274; France 26. 

See footnotes at end of table. 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 ented Other (principal) 

INDUSTRIAL MINERALS—Continued 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $36,068 $34,642 $8,046 West Germany $4,453; United Kingdom $3,116. 

Synthetic do. 16,643 6,052 118 Spain $2,236; France $1,555; Netherlands $746. . 
Pyrite, unroasted 245 206 — All to Netherlands. 
Quartz crystal, piezoelectric 9 22 — Republic of Korea 12; Austria 3. 
Salt and brine 80,846 81,417 103 France 77,910; Netherlands 97. 

Stone, sand and gravel: 

Dimension stone: 

. Crude and partly worked thousand tons 567 377 (*) Netherlands 286; United Kingdom 69; West 

Germany 13. 

Worked do. 61 74 ?) West Germany 31; Netherlands 21; France 10. 

Dolomite, chiefly refractory-grade do. 1,246 1,287 — Netherlands 668; West Germany 272; France 

256. 

Gravel and crushed rock do. 9,519 10,593 (?) France 5,903; Netherlands 4,285. 

Limestone other than dimension do. 1,106 1,121 — Netherlands 862; France 223. 

Quartz and quartzite do. 283 214 (?*) France 203; West Germany 6; Netherlands 4. 
Sand other than metal-bearing do. 4,558 3,942 (?) Netherlands 1,550; France 1,267; Italy 224. 

Sulfur: 

Elemental: 

Crude including native and byproduct 27,217 29,326 — United Kingdom 20,059; France 3,396; 

Netherlands 1,406. 

Colloidal, precipitated, sublimed 59 34 — Turkey 21; Greece 5; Italy 2. 
Sulfuric acid 204,385 157,304 — Netherlands 85,674; France 55,959; West 

Germany 11,684. 

Talc, steatite, soapstone, pyrophyllite 66,506 59,074 — United Kingdom 22,122; West Germany 8,483; 
Netherlands 4,734. 

Vermiculite® 373 842 —~ Netherlands 279; France 276; Sweden 87. 
Other: 

Crude 469,018 389,800 — Netherlands 260,697; France 80,693; West 

Germany 36,528. 

Slag and dross, not metal-bearing thousand tons 2,359 2,430 35 France 728; Netherlands 696; West Germany 

559. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 6,229 18,423 — France 11,248; Netherlands 3,876; West 

Germany 345. 

Carbon: Carbon black? 3,231 3,678 699 France 925; Italy 332. 

Coal: 

Anthracite 83,189 96,709 — France 47,431; Netherlands 20,508; Spain 

16,518. 

Bituminous 611,107 723,999 — France 393,771; Netherlands 216,702; West 

Germany 61,556. 
Briquets of anthracite and bituminous coal 3,803 5,353 — France 3,735; Switzerland 522. 

_Lignite including briquets SSSS=*~*~<~s*~*~sS*~«BBAS*«d‘TiSOBD~S~*<“‘“‘“‘*«~—S*S*C nance 92,560; West Germany 5116. 
Coke and semicoke 895,600 726,152 — France 277,721; West Germany 276,679; Sweden 

66,012. 
See footnotes at end of table. TS 
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TABLE 2—Continued 

BELGIUM-LUXEMBOURG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

IIT tty 
Destinations, 1990 

Commodity 1989 1990 United . 
States | Other (principal) 

a 9890909090 ae 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Gas, natural: 
| 

Gaseous thousand cubic meters 420 52 — West Germany 25; Sweden 6. 

Liquefied 825 2,279 — Netherlands 2,154; France 98; West Germany 

26. 

Peat including briquets and litter 91,177 89,421 — France 76,673. 
ce I 

Petroleum: 

Crude thousand 42-gallon barrels 68 1 — Mainly to West Germany. 

Refinery products: 

Liquefied petroleum gas do. 4,574 3,914 — Netherlands 2,021; West Germany 844; France 

| 403. 

Gasoline do. 43 ,033 41,772 6,452 West Germany 9,799; Netherlands 8,635. 

Mineral jelly and wax do. 32,991 15,323 — France 1,314; Italy 1,031; West Germany 931. 

Kerosene and jet fuel do. 13,936 12,954 — West Germany 2,097; Switzerland 1,819; United 

Kingdom 871. 

Distillate fuel oil do. 21,866 24,025 223 West Germany 10,848; France 4,743; 

Switzerland 1,509. 

Lubricants do. 2,543 2,602 1 Netherlands 651; West Germany 278; Spain 113. 

Residual fuel oil do. 59,969 57,541 4,571 . West Germany 6,677; Netherlands 6,402; United 

Kingdom 6,359. 

Bitumen and other residues do. 3,118 3,500 — France 1,253; West Germany 729; Netherlands 

477. 

Bituminous mixtures do. 1,266 112 — Netherlands 59; France 33; West Germany 8. 

Petroleum coke do. 501 307 — France 214; Netherlands 84. 

'Table prepared by B. S. Colquitt. 

Totals are incomplete due to unreported quantities. 

>Less than 1/2 unit. 

‘May include rhenium. 

SMay include other precious metals. 

‘Includes perlite and chlorite. 
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TABLE 3 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 148 42 14 Canada 7; France 7. 

Alkaline-earth metals 197 180 1 France 142; China 16. 

Aluminum: 

Ore and concentrate 25,077 37,310 — Netherlands 22,721; West Germany 7,770. 

Oxides and hydroxides 41,491 58,126 3,890 West Germany 40,247; Netherlands 4,306. 

Ash and residue containing aluminum 4,909 5,688 — U.S.S.R. 1,605; West Germany 1,577; Hungary 1,382. 

Metal including alloys: 

- Scrap. t—<“i—SSSSSSSS 120,806 117,184 2,413 France 38,103; West Germany 31,990; Netherlands 
28,895. 

Unwrought 358,118 367,492 155 Netherlands 229,577; West Germany 26,115; Norway 

14,952. 

Semimanufactures 139,211 161,237 320 West Germany 48,990; Netherlands 34,387; France 

33,831. 

Antimony: 

Ore and concentrate 6,048 3,863 — Bolivia 1,808; China 992; Czechoslovakia 409. 

Oxides 665 1,299 32 Netherlands 465; France 291; United Kingdom 203. 

“Ash and residue containingantimony~~«~647~”,~C‘“‘i«éXx2W~~™~™~*~*~*;«~(NA~”~© Netherlands54;France 18. si—i—‘—sS 

Metal including alloys, all forms 2,395 2,952 — China 1,759; Netherlands 554; Thailand 309. 

Arsenic: Metal including alloys, all forms 107 97 — Netherlands 89. 

Beryllium: Metal including alloys, all forms 
value, thousands $33 $47 $15 Netherlands $22; West Germany $8. 

Bismuth: Metal including alloys, all forms 3 45 — United Kingdom 32; France 4. 

Cadmium: Metal including alloys, all forms 1,990 1,925 25 Italy 608; Netherlands 363; France 261. 

Chromium: 

Ore and concentrate 3,861 19,926 — Netherlands 11,377; Republic of South Africa 7,814. 

Oxides and hydroxides 768 863 — West Germany 273; United Kingdom 231; Romania 204. 

Metal including alloys, all forms 392 571 (?) West Germany 308; United Kingdom 107; France 78. 

Cobalt: 

Ore and concentrate 1 99 — Mainly to Zaire. 

Oxides and hydroxides 141 191 — Finland 107; United Kingdom 79. 

Ash and residue containing cobalt 1,312 1,177 389 Netherlands 525. 

Metal including alloys, all forms” 201 84 5 West Germany 20. 

Columbium and tantalum: 

Ore and concentrate 24 13 °) Singapore 12. 

Metals including alloys, all forms: 

Columbium (niobium)‘ 5 4 — West Germany 3. 

Tantalum 23 14 l West Germany 8; Austria 5. 

Copper: 

Ore and concentrate 2,367 4,968 — Netherlands 4,252. 

Oxides and hydroxides 431 759 — Italy 441; United Kingdom 239. 

Sulfate 2,512 3,183 — Netherlands 1,709; France 452; Italy 227. 

Ash and residue containing copper 74,929 53,101 2,166 France 18,661; Netherlands 4,594; United Kingdom 2,531. 

See footnotes at end of table. 
as 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 | 

Commodity 1989 1990 nee Other (principal) 

METALS—Continued 

Copper—Continued: 

Metal including alloys: 

Scrap 190,595 158,411 2,235 West Germany 36,971; France 30,254; Netherlands 

27,968. 

Unwrought 135,978 460,951 1,348 Zaire 218,259; Zambia 29,443; U.S.S.R. 29,122. 

Semimanufactures 61,484 59,294 266 West Germany 28,422; France 12,557; Italy 5,045. 

Gold: 

Waste and sweepings value, thousands . $3,520 $2,267 — West Germany $794; Netherlands $760; France $700. 

Metal including alloys, unwrought and 

partly wrought” kilograms 22,538 26,948 2,600 Switzerland 14,303; Burundi 3,170. 

Hafnium: Metal including alloys, all forms — $20 $16 France $4. 
value, thousands 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 19,787 20,278 — Brazil 6,446; Sweden 2,938; Mauritania 2,563. 

Pyrite, roasted do. 60 71 — West Germany 62; Sweden 2. 

Metal: 

Scrap do. 1,975 1,885 10 West Germany 896; France 499; Netherlands 410. 

Pig iron, cast iron, related materials 343,418 121,801 18 France 25,896; U.S.S.R. 25,001; West Germany 18,727. 

Ferroalloys: 

Ferrochromium 83,155 95,093 — Netherlands 18,535; Sweden 12,942; West Germany 9,884. 

Ferrocolumbium 586 530 — Netherlands 250; West Germany 182. 

Ferromanganese 50,963 47,496 38 Norway 12,233; France 11,199; United Kingdom 6,628. 

Ferromolybdenum 2,089 2,882 2 China 892; Netherlands 529; United Kingdom 451. 

Ferronickel 13,646 20,934 — Netherlands 6,824; Greece 4,621; Colombia 3,919. 

Ferrophosphorus 6,260 518 — Netherlands 405; West Germany 64. 

Ferrosilicochromium 2,485 2,806 — West Germany 1,937; Netherlands 869. 

Ferrosilicomanganese 38,834 44,363 — Norway 19,505; France 9,673; Netherlands 5,097. 

Ferrosilicon . 34,717 36,955 11 West Germany 18,521; Netherlands 5,752; Norway 3,581. 

Ferrotitanium and ferrosilicotitanium 838 402 — United Kingdom 294; Netherlands 71. 

Ferrotungsten and ferrosilicotungsten 7 32 — Netherlands 22; West Germany 8. 

Ferrovanadium 279 487 10 Netherlands 151; Austria 115; West Germany 105. 

Silicon metal 1,275 2,020 — Norway 746; Netherlands 524; France 336. 

Unspecified 6,425 5,322 124 France 3,960; West Germany 602. 

Steel, primary forms thousand tons 488 909 1 France 625; Netherlands 153; West Germany 34. 
Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated do. 1,529 1,335 (?) Netherlands 422; France 338; West Germany 299. 

Clad, plated, coated do. 335 366 2 France 108; Netherlands 74; West Germany 70. 
Of alloy steel do. 117 408 (?’) West Germany 352; France 19; Greece 10. 

Bars, rods, angles, shapes, sections do. 1,117 1,193 5 France 290; West Germany 280; United Kingdom 174. 

Rails and accessories do. 4 8 (?°) France 2; West Germany 1; Netherlands 1. 

Wire do. 94 94 l West Germany 29; Netherlands 28; France 11. 
Tubes, pipes, fittings do. 364 377 2 Netherlands 118; West Germany 90; France 62. 

See footnotes atend of table, ST TTNTNTTS 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Sources, 1990 
. = SSS Commodity 1989 1990 waited Other (principal) 

METALS—Continued . | 
Lead: a | 

Ore and concentrate 101,958 101,231 7,758 Peru 33,459; Australia 24,200; Greece 20,765. 
Oxides 5,814 5,592 1 France 4,677; West Germany 593; United Kingdom 60. 
Ash and residue containing lead 58,101 61,473 16,404 Netherlands 18,511; Yugoslavia 6,663. 
Metal including alloys: 

Scrap 12,382 12,098 47 Netherlands 6,396; Finland 2,168; France 820. 
Unwrought 37,461 32,179 18 France 17,149; West Germany 6,209; Netherlands 1,531. 
Semimanufactures 6,089 6,627 2 United Kingdom 2,689; West Germany 1,997; Netherlands 

982. _ , 
Lithium: Oxides and hydroxides 151 143 — West Germany 78; Netherlands 37. 
Magnesium: Metal including alloys: oo 
Scrap 257 212 — West Germany 122; Netherlands 56. 
Unwrought 2,701 2,346 74 Yugoslavia 611; Norway 585; Netherlands 470. 
Semimanufactures 447 357 156 France 95; Italy 41. , 

Manganese: 

Ore and concentrate, metallurgical-grade 308,496 164,337 — Brazil 53,790; Gabon 26,734. 
Oxides | 1,492 3,108 78 Mexico 760; Japan 376; Netherlands 277. 
Metal including alloys, all forms 4,759 3,166 897 Netherlands 1,673; France 208. 

Mercury 162 74 (*) France 26; Spain 13; United Kingdom 9. , 
Molybdenum: 

Ore and concentrate: 

Roasted 20,695 19,454 4,781 Chile 4,907; Netherlands 4,392. 
Unroasted 11,176 13,252 4,283 Canada 6,801; Peru 981. 
Oxides and hydroxides 129 160 9 Netherlands 79; United Kingdom 56. | 
Ash and residue containing molybdenum 146 72 — Netherlands 21; Denmark 18; United Kingdom 18. 
Metal including alloys: 

Scrap 70 49 — Austria 22; United Kingdom 16; West Germany 8. 
Unwrought 74 16 — United Kingdom 5; France 4; Switzerland 4. 
Semimanufactures 185 141 6 Netherlands 102; United Kingdom 20; France 8. 

Nickel: 

Ore and concentrate 2,317 1,459 1,312 Netherlands 120; West Germany 27. 
Matte and speiss 6,337 7,826 64 Netherlands 4,884; Australia 1,544. 
Oxides and hydroxides | 163 166 2 Canada 61; West Germany 43; Netherlands 28. 
Ash and residue containing nickel 657 478 46 West Germany 292; France 66; Netherlands 66. 
Metal including alloys: 

Scrap 2,389 572 16 U.S.S.R. 210; West Germany 121; Netherlands 77. 
Unwrought 9,169 8,356 (?’) U.S.S.R. 2,613; Netherlands 1,280; Australia 769. 
Semimanufactures 921 774 49 West Germany 311; Netherlands 168; United Kingdom 95. 

Platinum-group metals: 

Waste and sweepings value, thousands $22,582 $31,419 $2,145 Algeria $8,034; France $6,792; Netherlands $5,598. 
Metals including alloys, unwrought and 
partly wrought: 

Palladium kilograms 654 1,752 — United Kingdom 1,263; West Germany 213. 
Platinum do. 1,200 3,398 647 United Kingdom 2,129; West Germany 178. 
Rhodium do. 28 50 — West Germany 30; United Kingdom 15. 

See footnotes atend of table. 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES'* 

(Metric tons unless otherwise specified) 

I I 
Sources, 1990 

Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Platinum-group metals: 

Iridium, osmium, ruthenium kilograms 36 15 — West Germany 3; United Kingdom 3; Ireland 1. 

Rare-earth metals including alloys, all forms 45 147 22 U.S.S.R. 76; Netherlands 28. 

Selenium, elemental 104 30 — United Kingdom 9; Norway 8; Netherlands 6. 

Silicon, high-purity 15 7 — West Germany 3; United Kingdom 3. 

Silver: 

Ore and concentrate* value, thousands 8,526 $1,614 $211 Zaire $738; United Kingdom $298. 

Waste and sweepings’ do. $3,094 $15,360 $425 West Germany $5,921; Finland $3,896; United Kingdom 

$2,075. 

Metal including alloys, unwrought and 933,112 895,133 272,139 Netherlands 412,694; West Germany 32,779; 

partly wrought kilograms 

Tellurium, elemental 27 23 5 West Germany 13; Netherlands 4; Singapore 1. 

Tin: 

Ore and concentrate 57 755 29 West Germany 358; Kenya 136; Hong Kong 102. 

Oxides . 10 19 — Italy 8; West Germany 4; Netherlands 3. 

Ash and residue containing tin 273 891 — Netherlands 601; West Germany 182; United Kingdom 47. — 

Metal including alloys: 
| 

Scrap 566 652 — Netherlands 293; Singapore 214; France 46. 

Unwrought 2,266 2,331 13 Netherlands 616; Brazil 411; Malaysia 330. 

Semimanufactures 256 434 2 West Germany 219; Brazil 81; France 58. 

Titanium: | 

Ore and concentrate 115,141 105,765 4 Canada 45,962; Sierra Leone 3,491; Netherlands 2,503. 

Oxides 8,464 8,237 1,183 West Germany 3,781; United Kingdom 1,493. 

Metal including alloys: 

Scrap 756 169 38 West Germany 75; France 24. 

Unwrought 124 322 — Netherlands 91; West Germany 87; France 80. 

Semimanufactures 277 297 76 United Kingdom 77; West Germany 44. 

Tungsten: 

Ore and concentrate 1 134 — Brazil 82; West Germany 52. 

Oxides and hydroxides 106 25 — China 25. 

Metal including alloys: 

Scrap 58 43 — Netherlands 26; West Germany 16. 

Unwrought 20 22 4 West Germany 8; France 6; Austria 3. 

Semimanufactures 231 126 (*) Netherlands 107; Austria 11; West Germany 2. 

Uranium and thorium: Metals including 

alloys, all forms: Uranium kilograms 488 206 — Netherlands 177. 

Vanadium: 

Ore and concentrate 3,254 45 — France 23; Sweden 22. 

Oxides and hydroxides 5,929 5,657 1,289 China 2,372; Republic of South Africa 1,773. 

Metal including alloys, all forms (?°) 8 — All from West Germany. 

Zinc: 

Ore and concentrate 605,123 626,045 18,626 Canada 181,104; Mexico 93,612; Peru 67,669. 

Oxides 10,533 9,305 94 Netherlands 4,391; France 2,754; West Germany 1,325. 

Blue powder 1,466 1,062 — Netherlands 350; West Germany 294; France 160. 

Ash and residue containing zinc 94,616 81,262 7,777 West Germany 32,327; France 16,207; Netherlands 

11,773. 

See footnotes at end of table. 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Zinc—Continued: 

Metal including alloys: 

Scrap . 18,513 20,354 22 Netherlands 6,671; France 5,520; West Germany 5,247. 

Unwrought 42,005 35,156 25 Netherlands 12,751; France 9,096; West Germany 8,686. 

Semimanufactures 21,008 23,373 1,445 France 17,787; United Kingdom 623. 

Zirconium: 

Ore and concentrate 2,227 1,756 22 Netherlands 1,135; United Kingdom 280; France 240. 

Oxides 25 62 21 West Germany 21; Netherlands 19. 

Ash and residue containing zirconium 43 22 — All from Canada. 

Metal including alloys: 

Scrap 92 69 34 France 35. 

Unwrought 1 ) — All from West Germany. 

Semimanufactures 88 120 3 France 115. 

Other: 

Ores and concentrates 12,906 151 — Netherlands 125. 

Oxides and hydroxides 276 159 5 France 67; Netherlands 55. 

Ashes and residues 36,354 18,799 2,448 United Kingdom 4,378; Netherlands 3,729. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 9,787 12,807 59 Turkey 5,166; West Germany 4,979; Netherlands 1,065. 

Artificial: 

Corundum 7,526 7,691 13 West Germany 1,700; Brazil 1,293; Austria 875. 

Silicon carbide 8,745 9,473 3 West Germany 3,451; China 1,660; Norway 1,510. 

Dust and powder of precious and 
semiprecious stones excluding diamond 

value, thousands $28 $22 — All from West Germany. 

Grinding and polishing wheels and stones 4,335 4,766 155 West Germany 1,358; Italy 786; Netherlands 519. 

Asbestos, crude 23,998 26,514 1 Canada 15,226; Republic of South Africa 5,074; U.S.S.R. 

3,744. 

Barite and witherite 9,564 9,667 — West Germany 6,451; France 2,397. 

Boron materials: 

Crude natural borates | 21,837 15,481 — Turkey 7,856; Netherlands 6,920. 

Elemental (’) 20 — All from United Kingdom. 

Oxides and acids 3,008 3,660 247 France 1,310; Italy 1,145; Chile 379. 

Bromine 2,273 1,802 — United Kingdom 1,344; Israel 351. 

Cement 480,571 633,960 14 Netherlands 455,095; Greece 69,812; West Germany 

44,185. 

Chalk 182,015 185,207 42 France 157,164; Netherlands 26,118; Spain 1,236. 

Clays, crude: 

Bentonite 28,121 31,876 47 Netherlands 11,641; West Germany 11,354; United 

Kingdom 2,492. 

Chamotte and dinas earth 28,338 24,390 2,886 France 10,801; West Germany 7,617. 

Fire clay 18,214 11,563 35 West Germany 6,494; France 4,277; Netherlands 662. 

Fuller’s earth 307 1,132 6,278 Netherlands 217; West Germany 67. 

Kaolin 430,852 462,223 874 United Kingdom 228,094; Netherlands 115,575; West 

Germany 13,862. 

See footnotes at end of table. 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES? 

(Metric tons unless otherwise specified) 

TTT 8 6urces, 1990 
Commodity 1989 1990 | renited Other (principal) 

INDUSTRIAL MINERALS—Continued | 

Clays, crude—Continued: | 

Unspecified 343,151 335,711 52 West Germany 188,099; Netherlands 138,247. 

Cryolite and chiolite 50 27 — Denmark 20. | 

Diamond, natural: | | 

Gem, not set or strung thousand carats 79,022 67,200 1,348 United Kingdom 25,594; Zaire 5,711; Liberia 5,283. 

Industrial stones do. | 24,381 22,429 — 4,612 India 9,210; Ireland 5,883. 

Dust and powder . _ kilograms 5,244 5,495 1,122 Ireland 1,966. 

Diatomite and other infusorial earth 15,929 16,011 15,489 Denmark 8,154; France 2,866. 

Feldspar, fluorspar, related materials: | 

Feldspar 25,674 19,035 — France 14,817; West Germany 2,798. 

Fluorspar 17,108 20,442 — France 8,049; China 6,831; Netherlands 3,083. 

Unspecified — 34,755 33,727 — Norway 26,307; Netherlands 6,678. . 

Fertilizer materials: 

Crude, n.e.s. 146,037 175,141 2 Netherlands 160,883; France 7,870. 

Manufactured: | 

Ammonia? 7,357 25,654 — Mainly from Netherlands. 

Nitrogenous thousand tons 983 965 189 Netherlands 356; West Germany 126. 

Phosphatic do. 95 143 6 Morocco 54; Tunisia 28; Netherlands 19. 

Potassic do. 1,324 1,390 a — West Germany 629; U.S.S.R. 384; Israel 115. 

Unspecified and mixed do. 546 665 90 Netherlands 135; Morocco 123. 

Graphite, natural 1,288 700 10 West Germany 250; Switzerland 117. 

Gypsum and plaster 676,595 702,650 313 France 420,770; West Germany 242,257. 

Iodine 83 32 — Chile 28. 

Kyanite and related materials: 7,439 9,712 40,353 France 2,488; West Germany 1,347. 

Mullite 813 5,944 4,053 West Germany 1,347; United Kingdom 238. 

Unspecified 6,626 3,768 105 France 2,489; Netherlands 863. 

Lime 140,621 157,375 17 France 103,798; West Germany 48,831; Netherlands 

3,186. 

Magnesium compounds: 

Magnesite, crude 2,867 1,738 —_— Austria 814; West Germany 395; France 259. 

Oxides and hydroxides 29,939 27,834 3,449 Netherlands 5,831; Austria 5,327; Greece 447. 

Other 35,779 47,802 — West Germany 33,249; East Germany 14,336. 

Mica: 

Crude including splittings and waste* 1,689 1,589 2,902 United Kingdom 580; France 497. 

Worked including agglomerated splittings 142 58 11 Switzerland 21; West Germany 7. 

Nitrates, crude 45,789 53,466 — Chile 52,907. 

Phosphates, crude thousand tons 2,387 2,212 382 Morocco 1,179; Republic of South Africa 445. 

Phosphorus, elemental 201 328 — France 200. 

Pigments, mineral: 

“Natural, crude t—<“‘™SOSOSOS™~*~*~*~*~™ 1,306 626 — Austria 393; France 71; Spain 46. 

Iron oxides and hydroxides, processed 29,808 28,429 578 West Germany 25,666; United Kingdom 952. 

Potassium salts, crude 29,796 32,899 — West Germany 24,968; France 3,587. 

See footnotes at end of table. 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 Ses Other (principal) 

INDUSTRIAL MINERALS—Continued 

Precious and semiprecious stones other than 
diamond: 

Natural value, thousands $32,245 $40,249 $1,620 Sweden $9,625; Thailand $4,815; West Germany $4,291. 

Synthetic do. $12,688 $13,001 $138 Ireland $8,886; Hong Kong $494; Switzerland $373. 
Pyrite, unroasted 147,738 85,356 — Finland 52,106; Norway 30,647. 

Quartz crystal, piezoelectric 283 385 65 United Kingdom 254; France 59. 
Salt and brine thousand tons 1,110 960 (?) Netherlands 580; West Germany 305; France 9. 

Sodium compounds, n.e.s.: 

Soda ash 128,387 76,635 2 France 34,197; Netherlands 27,854. 

Sulfate: 

Natural 11,109 14,497 2 France 5,024; Netherlands 2,724; West Germany 2,278. 

Manufactured 12,096 8,546 2 West Germany 4,727; Spain 1,867; France 950. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked thousand tons 196 276 (*) France 96; West Germany 24; Brazil 11. 

Worked do. 192 193 135 France 39; Italy 37. 
Dolomite, chiefly refractory-grade do. 66 118 — France 60; West Germany 40; Belgium-Luxembourg 14. 

Gravel and crushed rock do. 5,314 4,780 —_— West Germany 1,395; France 901; United Kingdom 92. 

Limestone other than dimension do. 138 124 — United Kingdom 74; France 46. 

Quartz and quartzite do. 101 122 (?) West Germany 100; Norway 7; Brazil 1. 

Sand other than metal-bearing do. 14,954 15,680 4 Netherlands 11,867; West Germany 11,363. 

Sulfur: 

Elemental: 

Crude including native and byproduct 434,403 447,778 160,336 Netherlands 142,591; West Germany 66,774. 

Colloidal, precipitated, sublimed 848 390 59 West Germany 169; France 162. 
Dioxide 1,744 2,023 — West Germany 970; France 607; Italy 400. 

Sulfuric acid 942,575 872,360 — West Germany 377,214; France 179,870; Netherlands 

126,072. 
Talc, steatite, soapstone, pyrophyllite 83,208 91,721 374,500 Netherlands 21,671; France 11,280. 

Vermiculite® 51,077 57,089 — Turkey 28,695; Netherlands 7,191; West Germany 5,328. 

Other: 

Crude thousand tons 1,737 2,211 9 France 1,618; Spain 288; West Germany 171. 

Slag and dross, not metal-bearing do. 275 809 — Netherlands 357; France 276; West Germany 162. 
MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 131,980 138,935 214 France 121,582; West Germany 8,428; Trinidad and 

Tobago 1,513. 

Carbon: Carbon black 52,936 48,659 907 Netherlands 18,351; West Germany 15,344; France 

10,679. 
Coal: 

Anthracite thousand tons 1,008 911 — West Germany 462; Netherlands 136; Swaziland 22. 

Bituminous do. 11,405 14,182 6,007 Australia 1,163; Netherlands 482. 

Briquets of anthracite and bituminous coal 

do. 30 28 1 West Germany 16; France 10. 

Lignite including briquets do. 309 319 — West Germany 312. 
Coke and semicoke do. 2,286 2,158 87 West Germany 1,237; Netherlands 436. 
Sce footnotes atend of table. 
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TABLE 3—Continued 

BELGIUM-LUXEMBOURG: IMPORTS OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 waited Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS—Continued 

Gas, natural: 

Gaseous million cubic meters 6,357 6,834 — Netherlands 4,613; West Germany 2,221. 

Liquefied thousand tons 2,857 3,263 — Algeria 3,257; France 6. 

Peat including briquets and litter do. 287 336 — Netherlands 266; West Germany 39. 

Petroleum: 
gg 

Crude thousand 42-gallon barrels 181,902 174,271 56,963 Iran 53,169; Norway 34,029. 

Refinery products: 

Liquefied petroleum gas do. $2,867 — 2,559 19 Saudi Arabia 797; Algeria 445; Norway 308. 

Gasoline do. 23,600 23,544 334 Netherlands 17,649; France 1,600; United Kingdom 1,184. 

Mineral jelly and wax do. 208 194 4 West Germany 103; France 36; Netherlands 29. 

Kerosene and jet fuel do. 2,738 3,478 9 Netherlands 3,417; United Kingdom 18; West Germany 13. 

Distillate fuel oil do. 33,467 38,724 26 Netherlands 32,339; United Kingdom 3,908; Italy 607. 

Lubricants do. 4,104 4,079 127 France 1,209; Netherlands 954; United Kingdom 804. 

Residual fuel oil do. 46,109 47,363 l Netherlands 22,331; United Kingdom 11,749; Libya 2,017. 

Bitumen and other residues do. 940 878 @) Netherlands 403; West Germany 201; France 183. 

Bituminous mixtures do. 96 198 3 Netherlands 141; France 35; West Germany 16. 

Petroleum coke do. 1,789 1,890 1,070 Netherlands 404; Kuwait 182. 

cr 
'Table prepared by B. S. Colquitt. 
2Totals are incomplete due to unreported quantities. 
*Less than 1/2 unit. 

“May include rhenium. 
SMay include other precious metals. 
‘Includes perlite and chlorite. 
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TABLE 4 

BELGIUM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand tons per year, unless otherwise specified) 

I 099 

Commodity ned mation eal ty owners: Location of main facilities Capacity 

Cement Seven major companies, of which the largest is 13 plants, including ones at Lixhe, Mons/Obourg, 8,000. 

Cimenteries CBR SA (Societe Generale de Belgique, Harmignies, Marchienne, and Ghent 

or SGB) . 

Do. Ciments d’Obourg SA Plants at Obourg and Thieu 2,640. 

Do. Compagnie des Ciment (Ciments Francais SA) Plant at Airvault, Couvrot and Gargenville 4,000. 

Do. Others Plants at Chercq/Tournai, Gaurain-Ramecroix, 2,860. 

Antoing, Vaulx-Lez-Tournai, and Haccourt 

Coal NV Kempense Steenkolenmijnen Open pits in northern Limbourg Province 3,000. 

Copper Metallurgie Hoboken-Overpelt SA Smelter at Antwerp-Hoboken 50. 

Do. (Acec-Union Miniere SA) Refinery at Olen 500. 

Do. La Metallo-Chimique SA Smelter at Beerse | 100. 

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 at Vezin and Sclaigneaux Andenne 300. 

Do. do. Plant at Vezin 35. 

Do. SA des Dolomies de Marche-les-Dames Quarry at Nameche 300. 

Do. do. Plant at Nameche, of which— 

Soft-burned 500. 

Dead-burned 200. 

Dolomite SA Dolomies de Villers-le-Gambon Quarry at Villers le-Gambon 300. 

Lead Metallurgie Hoboken-Overpelt Smelter at Antwerp-Hoboken 100. 

Do. (Acec-Union Miniere SA) Refinery at Antwerp-Hoboken 130. 

Petroleum, refined Eight refineries, of which the major ones are— 865,000 

42-gallon barrels per 
including— 

day 

Do. do. Societe Industrielle Belge des Petroles SA (British Refinery at Antwerp 330,000. 

Petroleum, U.K.) 

Do. do. SA Esso NV do. 225,000. 

Do. do. Texaco Belgium NV Refinery at Ghent 185,000. 

Do. SA Chevron Oil Belgium NV Refinery at Felny 125,000. 

Steel Five companies, of which the major ones are— 15,000 
including— 

Do. SA Cockerill-Sambre (Government, 98%) Plants at Liege and Charleroi (8,000). 

Do. Maritieme Staalnijverheid NV (SIDMAR 85%; Plants at Ghent-Zelzate (3,000). 

ARBED in Luxembourg, 15%) 

Do. Usines Gustave Boel NV Plant at La Louviere (1,500). 

Do. Forges de Clabecq Plant at Clabecq (1,300). 

Zinc Vieille-Montagne SA (Acec-Union Miniere SA) Smelter and refinery at Balen 200. 

Do. Metallurgie Hoboken-Overpelt SA (Acec-Union Refinery at Overpelt 120. 

Miniere SA) 

THE MINERAL INDUSTRY OF BELGIUM-LUXEMBOURG— 1991 
65



a 

| TABLE 5 

BELGIUM: CAPACITY OF | 
PRODUCTION, METALLURGIA . 
HOBOKEN-OVERPELT IN 1991 

(Thousand tons per year) 

Commodity Capacity 

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 

Nonferrous scrap 480,000 

Selenium 360 

Silver 2,400 

Tellurium = s—“‘séS™S™S™*™*™*™*™*™*™~™~;~;™;C‘*SNS 
Zinc, refined 150,000 

TABLE 6 

LUXEMBOURG: PRODUCTION OF MINERAL COMMODITIES! 

(Thousand metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 
Cement, hydraulic 509 563 550 590 550 
Gypsum and anhydrite, crude® tons 420 450 450 400 400 
Iron and steel: Metal: 

Pig iron (including blast furnace ferroalloys) 2,305 2,521 2,685 2,616 32,463 
Steel: 

Crude | 3,301 3,661 3,721 3,560 33 379 
_SemimanufacuressSs~<“~*s*s*sS~SABSSS*~*~*~«SSTSSSSCSCSS Ta 
Phosphates: Thomas slag, gross weight 542 664 672 603 600 
Sand and gravel: 

Other sand except glass sand 760 780 °780 °760 800 
Gravel 197 150 170 =——té<CS‘STSC<“‘<it*‘;‘;*‘«s RO 

Stone: Construction: 

Crushed* thousand cubic meters 9345 400 380 345 350 
Dimension:* 

Rough cut do. 716 17 16 16 16 
Facing square meters 35,599 4,000 4,500 5,600 5,000 
Finished cubic meters 800 900 900 760 800 

'Table includes data available through July 1992. 
"In 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. 

*Reported figure. 
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TABLE 7 

LUXEMBOURG: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

(Thousand tons per year unless otherwise specified) | 

EE 

Commodity Major operating companies and major equity owners Location of main facilities Capacity 

Cement SA des Ciments Luxembourgeois (ARBED, 31%; SGB, 25%; Plant at Esch-sur-Alzette 450 

others, 44%) 

Ferroalloys Continental Alloys SA (ARBED, 97%; others 3%) Plant at Dommeldange 9 

Steel Acieries Reunies de Burbach-Eich-Dudelange (ARBED) (SGB, Plants at Dudelange, Esch-Schifflange, Esch- 4,000 

25%; Belgium Government, 31%; and others, 44%) Belval, and Differdange 
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THE MINERAL INDUSTRY OF 

By Jozef Plachy 

In 1991, the Bulgarian mineral | zinc sector (Chiprovtsi, Gorubso, | In the copper industry, state-owned 

industry continued to play a major role in | Madzarovo, Ossogovo, and Ustrem). | Polimet was the largest enterprise, 

the domestic economy and, with regard to | This financial aid will allow a more | controlling seven mines and enrichment 

some commodities, in the European | gradual closing of unprofitable mines, | plants, two smelters, one refinery plant, 

marketplace. Bulgaria ranked third in | lessening the impact on the approximately | and a number of semimanufactures. The 

Europe in lead ore production --- after | 30,000 Bulgarian mine workers. Government owns 21 mines and 2 

the U.S.S.R. and Yugoslavia. Bulgaria smelters, either directly, through the state 

mined about 5% of Europe’s copper and | PRODUCTION owned Lead and Zinc Co., or indirectly, 

zinc. In copper, lead, and zinc metal, it through Gorubso. All the other mining 

contributed from 2% to5% of European The estimated production of most | enterprises remained under government 

production. Because of environmental | minerals in Bulgaria decreased in 1991 | ownership, but not direct control. (See 

concerns, however, the future production | due to declining ore grades, strikes, and | table 2.) 

of these metals will be drastically | decreased Soviet imports. It is hoped that 

reduced. Following a 1991 Government | the situation will improve somewhat when | COMMODITY REVIEW 

decision, copper production will| the conversion to a market economy is 

reportedly be reduced and lead production | completed and foreign investment in the | Metals 

will be discontinued by the end of the | profitable mines is increased. (See table 

year. 1.) Copper.—Most of the copper deposits 

in Bulgaria are in an area about 50 km 

GOVERNMENT POLICIES TRADE wide, stretching from Burgas in the east 

AND PROGRAMS to the Yugoslavian border in the west. 

Rudmetal and Polimet, whose | More than 90% of copper ore production 

Economic changes in Bulgaria monopoly trading positions were officially | in 1991 came from three mining 

continued in 1991 with the passage of a eliminated in 1990, continued to play | complexes--Elatzite, Medet, and Assarel. 

bill concerning foreign investment and major roles in the mineral trade of | The reserves at the Elatzite complex are 

repatriation of profit. The new ordinance Bulgaria. In addition to the traditional | estimated at about 200 Mmt --- reportedly 

reportedly opens nearly all spheres of imports of some metals, the declining | containing about 0.33% copper, 0.0045 % 

economic activity to foreign participation. domestic production necessitated | molybdenum, and small! amounts of gold, 

Some of the few restrictions are in the | gradually increasing imports of ores to | silver, and rhenium. Production includes 

mineral industry where a lease, lasting up keep smelters in operation. copper concentrate, cement copper, and 

to 70 years, is required for foreign Convertibility of the Bulgarian Leva | molybdenum concentrate. At the Medet 

ownership of land, continental shelf, and | Was introduced in February 1991. complex, the crushing and concentrating 

territorial sea. These changes are aimed Under a bilateral trade agreement | plant closure in 1989 was reportedly 

at attracting foreign investment that signed on April 22, 1991, the United | followed by termination of mining 

would ease the pressure to close States granted Bulgaria most-favored- | operations at the end of 1991 owing to 

unprofitable mines and nonferrous plants nation status. depletion of the deposit. A new mine, 

where 1991 capacity utilization was about | ——————______ Gualdpech, at the nearby Assarel 

40%. Until the anticipated new STRUCTURE OF THE complex, was expected to make up the 

technologies for increased production and | MINERAL INDUSTRY difference caused by the closure of the 

cleaner environment are installed, the Medet Mine. But the hoped for 

Council of Ministers decided to grant During 1991, the mineral industry of production did not materialize due to 

approximately $3.5 million in financial Bulgaria began the process. of prolonged discussion by Government 

aid to eight mining associations, three in | reorganization. However, by the end of officials, mining representatives, and 

the copper sector (Chelopech, Burgas, | the year, all aspects of the mineral | environmental groups about the effects of 

and Medet-Assarel) and five in the lead- | industry were still Government owned. | arsenic contained in the ore. Production 
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at the Assarel complex began in 1976. | Dimitrov Smelter and Refinery Complex | Burgas. The plan never fully 
The estimated reserves of 300 Mmt at the | (Dimitrov Complex) in Kurdjali. Because | materialized, however, and at the present, 

complex reportedly contain about 0.5% | of pollution, the Bulgarian Government | the Burgas Steel Works consists of only 
Cu. The first stage of the beneficiation | reportedly decided to close both smelters | one  light-section mill (700,000-ton 

plant, with a capacity of 5,000 tons, was | by the end of 1991. After modernization | capacity) and some auxiliary equipment. 
commissioned in late 1989. The second | and reconstruction, the Blagoev Complex | The third steel plant, located in Pernik, 
stage followed in early 1990, and the full | will reportedly only produce zinc, while | 25 km southwest of Sofia, is a minimill 
capacity of 12.5 to 15 Mmt is targeted | the Dimitrov Complex will reopen as a | having a steel production capacity of 1 

for 1994. Production includes copper | secondary lead producer. The lead | Mmt/a. 

concentrate (20% to 22% Cu and 34% to | concentrate will probably be exported to 

38% S), copper cement (65% to 72% Cu | Yugoslavia. Uranium.—At present, there are about 
and 46 g/mt As), and pyrite concentrate During 1991, an Irish company, |} five mines producing an estimated 600 
(46% to 48% S, 41% to 43% Fe, and | Navan Resources, reportedly signed an | tons of contained uranium and employing 
6% to 7% SiO,). agreement with the Lead and Zinc Co. to | about 12,000 people. According to 

| (1) reevaluate a large number of small | NUKEM, Bulgaria has about 15,000 tons 
Iron Ore.—More than 80% of | mines, including the recently discovered | of proven reserves and 30,000 tons of 

Bulgaria’s iron ore production was | Erma Reka polymetallic ore deposit; and | inferred reserves of contained uranium. 
supplied by the open pit mine at/| (2) examine the feasibility of mine | Most of the deposits are not easily 
Kremikovtsi, 20 km northeast of Sofia. | development in the Madzarevo district | accessible. The mineralization in these 
The reserves are reportedly about 200 | (southeast Bulgaria). deposits is unequally distributed and, on 
Mmt. The ore grade varies from about average, the ore has a low uranium 
25% Fe content in siderite to 40% Fe in Manganese.—One of the largest | content (0.015% of U,O,). Nearly 70% 
hematite ore. The ore contains additional | deposits of manganese ore in Europe is in | of production is obtained by in situ 
metals, including lead, which is causing | Bulgaria, near Varna, on the shore of the | leaching. Until recently, the entire output 
severe air pollution problems at the local | Black Sea. The estimated 500 Mmt | was reportedly exported to the former 
iron and steel works. deposit covers an area 25 km wide and | U.S.S.R. in exchange for fuel-grade 

The reserves at the two other iron ore | 80 km long. The average thickness of | uranium for the Bulgarian Kozloduy 
mines--Martinovo and Krumovo--are | ore layers is 9 m, containing 23% to 31% | nuclear powerplant. In 1991, the 
nearly exhausted and the mines are | manganese. At present, the deposit is | Bulgarian Government reportedly decided 
reportedly scheduled to close in 1992. mined only at Obrotchishte, at a rate of | to close all uranium mines due to the fact 

40,000 to 50,000 mt/a. All but 5,000 | that the contract with the U.S.S.R. lapsed 

Lead and Zinc.—The lead and zinc | tons is used by the domestic chemical | in mid-1991, mining operations were not 

industry is the most important nonferrous | industry; the rest is exported. profitable, and the ground water was in 

sector in Bulgaria. It employs more than danger of sulfuric acid contamination. 

15,000 people in mining and 10,000 in Steel.—The largest Bulgarian iron and | However, after prolonged worker unrest 
processing and refining. The most | steel works, and the only pig iron | at the Simitli uranium mine, 100 km 
important reserves are in the southern | producer in the country, is in| south of Sofia, the Government agreed to 

part of the country, between Plovdiv and | Kremikovtsi, 15 km northeast of Sofia. | a gradual closing of mines and a 
the Greek border. All the mines and | Because domestic production is being | temporary financial assistance of about 
beneficiation plants in this area are | curtailed, the imported ore has to be | $10 million to the Bulgarian uranium 
controlled by Gorubso, a subsidiary of | transported by train from the nearest port, | industry. 

the state-owned Lead and Zinc Co. The | 400 km away. In the past, all imported 

19 mines and 4 beneficiation plants under | iron ore concentrates were supplied by | Mineral Fuels 

Gorubso produce about 80% of all lead- | Krivoj Rog (Ukraine) in payment for 
zinc ore, more than 80% of lead | partial Bulgarian financing of the Crude Oil.—In 1991, Bulgarian 
concentrates, and more than 90% of zinc | enrichment plant at the Krivoj Rog | imports of crude oil declined by 2.2 
concentrates. By closing the poorest | mining complex. Because of the | Mmt, mainly owing to declining exports 
mines and expanding the exploitation of | declining domestic production of iron ore | by the U.S.S.R. caused by deteriorating 
the richest ones, Gorubso hopes to | and the irregular supply of concentrates | domestic production. To make up the 
maintain the present level of production | from Ukraine, only one-half of the 2- | shortfall, Libya doubled its crude oil 
and employment. Mmt capacity of the Kremikovtsi Iron | deliveries to Bulgaria in 1991 to 160,000 

The concentrates were processed in | and Steel Works was utilized in 1991. | mt/month, accelerating repayment of 
two smelters--the Dimitur Blagoev | The geographical disadvantage of the | $300 million owed to Bulgaria. 
Smelter and Refinery Complex (Blagoev | Kremikovtsi plant was to be alleviated by | According to the Deputy Premier of 
Complex) in Plovdiv and the Georgi | a new steel plant on the Black Sea, in | Bulgaria, Bulgaria signed a_ barter 
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agreement with the U.S.S.R. for delivery | Reserves Monitoring, Bulgaria’s mineral industry 

of 5 Mmt of crude oil in 1992 in generated more than 2 billion tons of 

exchange for goods. However, these In the past, reserves were defined | waste during 1975-90. The cost of 

imports will have to be augmented by | according to the needs of the Government cleanup is estimated at $2.5 billion, of 

imports of 3 to 4 Mmt/a from other | to achieve self-sufficiency, full which $1 billion is needed to cleanup the 

sources, presumably Libya. employment, and for other noneconomic | air and $50 million is needed to repair 

Under an agreement concluded on | goals. Mineral reserves in Bulgaria, that | damage done by using the polluted water 

May 9, 1991, a consortium of three oil | is, deposits that can be mined at profit | of the Danube River to irrigate 500,000 

companies--Texaco, Enterprise Oil of the | under existing conditions and with | acres of land. 

United Kingdom, and OMV of Austria-- | existing technology, still have to be 

was reportedly given rights by the | classified. In table 3, reserves are in the 

Bulgarian Government for oil and gas | old category of identified (measured, 

exploration in three offshore areas and | indicated, and inferred) reserves. (See | 

one onshore area. table 3.) A detailed description of the 

CMEA method of classifying reserves is 

Natural Gas.—The entire Bulgarian | given in the chapter on Russia. 

production of natural gas is concentrated 
in an area near Chiren, 50 km north of | INFRASTRUCTURE 

Sofia. The natural gas is piped to a 

nearby fertilizer plant in Beli. Because of A cooperation agreement between 

declining production and increasing | Bulgaria and Greece was signed, in 

consumption, Bulgaria will increasingly | February 1991, that covers all fields of 

depend on imported natural gas, mainly | transportation, including the possibility of 

from the U.S.S.R. According to the | restoring the Thessaloniki-Sofia railway 

Minister of Foreign Relations, the | link. 

U.S.S.R. will pay off its debt for The railroad system in Bulgaria 

Bulgaria’s participation in the building of | measures 4,049 km of standard-gauge and 

the Yamburg gas pipeline with free | 245 km of narrow-gauge track. Although 

delivery of natural gas until 1996. The | the standard-gauge tracks are used for 

agreed amount is reportedly 2.9 billion | freight and personal transport and are part 

cubic meters in 1991, increasing to 3.75 | of the international railway system, the 

billion cubic meters in 1992. narrow tracks are used mainly by the 

mineral industry to transport ore or 

Nuclear Energy.—Due to the fact that | concentrate. Most of the rolling stock 

close to 40% of Bulgaria’s electric energy | and tracks need to be modernized to 

comes from the Kozloduy nuclear power | accommodate higher speed trains and 

plant, continuous problems with the two | more frequent use. In 1991, about 400 

oldest reactors contributed to the decline | locomotives, more than one-half of the 

of the country’s overall electric energy | entire fleet, were not used because of a 

production. In response to international | sharp decline in national production. 

concerns regarding their safety, two The highway system consists of 

VVER-440-MW reactors were shut down | 33,535 km _ of hard-surface roads, 

for needed upgrades. The work will | including 242 km of highway. There are 

reportedly be supervised by experts from | also 470 km of inland waterways, mainly 

the World Association of Nuclear | on the Danube, with ports at Lom, Ruse, 

Operators. and Vidin. Major seaports are at Burgas, 

Work on the second nuclear | Varna, and Varna West. 

powerplant in Belene has _ reportedly eS 

ceased and plans to install a new | OUTLOOK 
Czechoslovakian-built reactor have been 

postponed. Most of the Bulgarian mines are either 

small or of low grade. Problems in the 
mineral industry are also related to the 

environment. According to the Director 
of the Center for Environmental 
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TABLE 1 

BULGARIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

METALS 

Bismuth metal 56 51 48 Cs °45 40 
Cadmium, metal, smelter® 250 300 350 3309 300 
Copper:° 

Ore: 

Gross weight thousand tons 11,500 12,500 312,634 38 712 6,000 
Cu content do. 44 47 48 30 20 

Concentrate: 

Gross weight do. 220 290 3296 200 130 
Cu content do. 35 37 339 26 18 

Metal, primary and secondary: 

Smelter 55,000 57,000 357,000 25,500 25,000 

Refined 54,000 55,500 355,800 324,333 24,000 

Gold metal® kilograms 2,500 2,500 2,500 2,400 2,000 

Iron and steel: 

Iron ore: 

Gross weight thousand tons 1,850 1,826 1,613 1,079 1,000 
- Fecontent do. 559 528 482 321 300 
“Tronconcentrates | dow 990 629 "600 F °400 550 

Metal: 

Pig iron do. 1,652 1,437 1,484 1,143 800 
Ferroalloys, electric furnace, all types® ¢ do. 42 47 45 15 15 
Steel, crude do. 3,045 2,875 2,899 2,185 1,200 
Semimanufactures, rolled do. 3,225 3,320 3,037 2,500 1,300 

Lead:° 

Mine output, Pb content 69,000 69,000 365,300 366,570 50,000 
Concentrate: 

Gross weight 86,000 86,000 381,400 81,000 62,300 

Pb content 60,000 60,000 357,000 57,000 43,600 
Metal, refined primary and secondary 105,000 100,000 399,000 365,952 50,000 

Manganese ore: 

Gross weight 38,000 34,500 32,400 °50,000 45,000 
Mn content 10,900 9,900 710,800 ™ ©16,500 14,800 

Molybdenum, mine output, Mo content® 200 200 190 7150 120 
Silver, mine output, Ag content® 77 85 395 100 80 
Uranium, oxide, U content® 1,000 1,000 1,000 1,000 600 
Zinc:° 

Mine output, Zn content, ore hoisted 56,000 56,000 355,600 56,000 50,000 
Concentrate: 

Gross weight 79,000 79,000 79,200 79,000 70,000 
Zn content 41,000 41,000 341,000 35,000 31,000 

Metal, smelter, primary and secondary 392,000 90,000 386,800 375 457 60,000 
INDUSTRIAL MINERALS | 

Asbestos 400 300 300 *300 300 
Cement, hydraulic thousand tons 5,494 5,535 4.968 ™4,680 4,500 
Clays: Kaolin do. 281 220 °220 186 180 

See footnotes at end of tab. TTT 
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TABLE 1—Continued 

BULGARIA: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Commodity” 1987 1988 1989 1990 1991° 

INDUSTRIAL MINERALS—CONTINUED 

Gypsum and anhydrite: 

Crude thousand tons. 306 401 451 494 450 

Calcined 103 113 *130 102 100 

Lime: Quicklime thousand tons 1,278 1,424 1,434 1,317 1,300 

Nitrogen: N content of ammonia do. 1,070 1,342 *1,300 1,309 1,300 

Pyrites, gross weight” do. 185 185 180 180 170 | 

Salt, all types do. 92 103 78 166 150 

Sodium carbonate, calcined do. 1,070 °1,100 °1,100 1,046 1,000 

Sulfur:° 

S content of pyrites 80,000 70,000 70,000 70,000 60,000 

Byproduct, all sources 65,000 60,000 60,000 60,000 50,000 

Total 145,000 130,000 130,000 130,000 110,000 | 

MINERAL FUELS AND RELATED MATERIALS 

Coal, marketable: 

Anthracite thousand tons 71 65 °100 43 40 | 

Bituminous do. 127 131 *200 125 100 

Brown do. 5,220 4,762 *6,000 3,705 3,000 

Lignite do. 31,401 29,189 *32,500 27,827 25,000 

— Toa © do. 36,819 34,147 38,800 31,700 28,140 

Coke do. 1,314 1,457 1,350 1,376 1,000 

Gas, natural, marketed® million cubic meters 130 127 127 120 100 

Petroleum:° 

Crude: As reported thousand tons 1,000 1,000 1,000 900 500 

Refinery products thousand 42-gallon barrels 100,000 100,000 110,000 65,000 20,000 

"Estimated. ‘Revised. 

'Table includes data available through June 1992. 

2in addition to the commodities listed, barite, chromite, fluorspar, gold, magnesite, palladium, platinum, tellurium, uranium, and a variety of crude construction materials (common clays, sand and gravel, 

dimension stone, and crushed stone) are produced, but available information is inadequate to make reliable estimates of output levels. 

>Reported figure. 
“1987-89 production includes ferromanganese; since 1990 only ferrosilicone is produced. 
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TABLE 2 

BULGARIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major see sanity owners, and major Location of main facilities Capacity 

Cement Reka Devnia Devnia 1,825. 
Do. Ziatna Panega Panega 1,300. 
Do. Others Temelkovo, Dimitrovgrad, Pleven, Beli 1,590. 

Izvor 

Coal: Bituminous Economic Mining and Power Combine Balkan coal basin in central Bulgaria, 445. 
(SMEK) Balkanbass northwest of Silven 

Brown G. Dimitrov Pernik coal basin, southwest of Sofia 4,000. 
Do. Others Bobov Dol and Pirin in western 3,100. 

Bulgaria 

Lignite SMEK East Maritsa East Maritsa coal basin near Zagora 25,000. 
Do. Others Marbas, Pernik, Bobov Dol, and Pirnik 5,300. 

coal basins 

Copper, concentrate: (Cu content) Medet-Asarel Panagurishte, Pazardzhik district 25. 
Do. Chelopech Srednogorie, Sofia district 5. 
Do. Bradtze Malko Turnovo 2. 
Do. 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 59 Pb. 

all in Madan area near Greek border 47 Zn. 
Do. Madzarovo Near Plovdiv 3 Pb. 

2 Zn. 
Do. Ossogovo Ossogovo mountains, western Bulgaria 3 Pb. 

2 Zn. 
Do. Ustrem On Thundza river, eastern Bulgaria 3.5 Pb. 

8 Zn. 
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 do. do. ('). 
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. 

“Insignificant capacity. 
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TABLE 3 

BULGARIA: APPARENT | | 

RESERVES OF MAJOR MINERAL 

COMMODITIES 
FOR 1991 

(Thousand metric tons) , 

Commodity Capacity 

Bentonite 58,000 

Barite , 30,000 

Copper, contained in ore 4,600 

Gypsum 200,000 

Iron, contained in ore 55,000 

Lead, contained in ore 1,500 

Manganese, contained in ore 35,000 | 

Zinc, contained in ore 1,400 

THE MINERAL INDUSTRY OF BULGARIA— 1991 75



see 
ees eee ee 

Fa Se oe ee 
ee ce ke ee 

ears Shee 
e 

a 7 2 ce 
= ae se saree EE 

os 

: _ 
J i ee eeeitee 

fe SO 

: = 
et - Zs 

ve 
meestats 

vere ete -. 

2 
e 4 

ie 
eee 

ee oe ee 
ee 

saasececornay Se re : - - 

. 

F ee 
es 

bees 
ee 3 

oan 
Be 

ee 

P 
_ _ 

pears oe Semen spans 
2 Sannen 

ee 

oo 
Be a 

ie 
a 

as 
f 

 . 
oe 

ee oe pes 

ee 
me 

MES 
Sere 

Sere 

ee 

races sae 
ea 

Pie 
Sorte: 

cohen 

ee 
Re 

ea 
so 

ee 
fen 

or 
a 

Dre 
ees 

foe ee 

ne 
acres 

: eee 
Pere 

eee 
setae 

ries 
se 

rier 
anaes 

- ae Beeoes 
ee 

bs 

ee es 
Be 

Be 
ee 

ee sti ee c 
a 

. be 
oF 

é ee 
pe ee: 

Hs 
en Rees 

aes 
pie Lge 

ee 
Soaks 

se anne 

es 
Lee 

eae 
aes 

eae 
es Se 

Bias 
eee 

ae 
ee 

ay 
see 

eee 

- 
_ 

a 
one 

ee sreoraras 

of _ 
oe 

se 
oe 

. 
ee -. 

j 
. 

_ 
i 

ey 
Se aes Y Pee 

or han pee 
es 

anne Neate 
onan 

eee 
— 

- 
f 2 

oe 
ee 

es Bee 
eae 

eee Ries 
— 

ee a Saas 
ee ern 

poe 
ear 

nee 
ues 

bie 

gee 
ae 

or re Sag 
ee 

oe ai ne 
2 ponte 

ee 
ye 

ee 
se on aa 

ee 

: - 
: 

/ 

\ 

oF 
oO 7. 

7 
ee 

Sa 
es 

es es ee supe 
Eps 

a 
aN i ee ms ie 

ees Ss 
ee oe 

Oo 
_ 

_ 

es a Sei sata 
eee 

re irre Seen eran 
ns aon 

Se Se Se see 
ee es 

_ 
| . 

D 

2 : 
| : 

gre 
SG 

is ste 
Sone 

ane 
ae sas 

ements 
BE 

mn ee: sara” 
a seer 

es 

: - 
: . 

a 

LL 
- pee 

es io 
es 

ee 

oe 
gs 

Bee 
Sec 

ares 
ae 
ee 

geo 

Sere 
ee 

ome: Be 

ee 
omen 

Re 

Ey Seen 

noe Seine 
ee 

ee 
re 

ce 
OD 

Lr 
urnena 

Pere 
carne 

ere 
LR 

a: 
att 

sane 
“ 

ee 
oe 
_ 

7 

: 

Ee Rigs 
ee 

ec ee 
Senn 

pens 
ae Konieion 

Eni 
ies 

eine 
a naa 

Soe 
ale 

Po 
eae 

 -. 

a 
ca 

< 
EE Se 

Ss 
ee 

pene 
ee 

ee 

ie tees 
ee Lee 

ese Re 
ee eee Se Ea 

se: 
Becton 

- fe 
Se 

C 
xe 

a 
: 

Fe cid 
ee Ronee 

ee 
are 

eas eee 
ee 

en sis 
Dre 

am 

es. Boe _ 

- 
_ 

: : 
: : 

/ 
. » 

Le 
es o poets 

sone ee 
 _ 

Path i. 

ee So 
Pea 

he pair 

ee Uae Be EE 
ss 

as 
ee 

se 
ree 

ee 
ee Be 

See 

> 
rr 

_ 

. [ 
os: eet 

er onctnr 
eaadeene 

nea 
ste sae 

re 
rane 

reece ea 
Se 

eee 
pera 

 . 

oe ee inane 

oes 
ee: 

cant 
a 

oe 

Eero 
Be 

eee 
es 

ie 
gaan 

SE oe 
sae 

See 
arcana 

eee 
es anne 

eo rnanton 
ce fs sn 

foe 
cd 

Ce 

_ 

: 

: 

ee 
pe 

sees 
eater 

tees pn 
ee 

ane 
acre 

the 
ae 

eae 
eee ear 

ecees 

Ce 

ar peta 

_ 

— Semanrnes 
se sora 

nee te 
ee 

"i 

eed pee 

ee ee Spend 
ps 

Be 
ees 

ee Bere 
ee 

 . 
_ 

| 
; r 

, 

a 
ante 

ee 

pana 

os Se 
es sa 

st nies nee 
eda 

es 
Sis sep 

io serene 

ee 
ee 

persece 

ee 
eS Res 
ee 

rene Serer 
Rene 

a 
ee ed 

Perrin 
ny 

ee oe 
SS 

Ste 

Sete 

aes 
pee 

Sacre 
- 

> 

Co 
ee 

ener 
So 

ar pera 
ae 

Beas 
oe a 

ee pees 
fe 

ee Ee 
sae 

ee 
La 

ee 2 

- 
~ 

4 
7 4 

nee 
See pee 

ss oe 
enti 

i 
ace ene 

pe 
Beare 

eon Be 

ee 
Wc 

 . 

| 

ee 

ee 
3 aos 

a av nn 

pe 
Brees 

ps 
erin 

ee ee 
re pan 

sei 
poo 

ee 

ee 

oo 

ee 
Boe 

a 
a . 

FF 
cas 

og 
io 

Fe: 

Be Ce Pees 
conn 

chat ree Sees 
eee Ss 

panos 
eee se 

ee 

CSCS 
Pans 

is 
ee 

a 

2 
- a 

} 
we 

: 

ea oe 
re Se 

tie 
rie nee eerie 

- Eee 

ee 

Re ae 

2. 

dd 
. : 

: o 
f 

ei 
: 

pee 
Roe 

re panne 
see as 

se 
Ee 

Seema 
per ae Ben 

eee 
sc RE 

ee ae 

¢ 

é ) d 

\ 

eae 
eee 

aeansae 
nh 

cre eae 
Le 

pe seeinen 
er ea eae 

es Ee 

ae 

°c 
ad 

| 
r : 

" 
: 

; 

ee 
ae a 

ms reacterear 

— 
costo 

~ ee 
siete en 

een 
ences 

oaterte stone 
ee 

enor 
oe Beery 

ee a 
fone Se 

re ears 
oe 

“ - 
- 

. 
a 

3 
. 

| 

: } 

; 

_ 

_ 
ee 

Se 
pee we 

i Teton 
ag 

so, 

aoe 

ete OO pees 
ee 

sei 

FS 
ond 

Esra 
Ses 

‘: oe 
seni 

eee 
ens 

eens 

pi 
ee 

Se 
ees es 

es 

oo 

eae 

- 

sen 

eran. 
ae saree 

oe 

ee 

ae 

a 

Ds gia 

P 

“ 
Pee 

ss 

pe 
a 

ee 
- 

a oar: 
sae 

oe se 

oe 
ere 

es 
oe. 

ee 
ee ae 

or 
es 

 . 

Cl 
a 

° 

ae 
ye, 

m en TEs 

| 
, 

: 
: 

| 
: f 

: 
| 

. 
_ 

ao Be 
Sena sro 

ae eee 
ss pies Soe 

cet oe 
ll ~ 

con 
oe 

Sea 
eae 

Ree a 
ee 

spent 

: t 
7 : 
ar 

"{& 

Ce 

oo eee 
Ee ce 

Oe ee ser 
Sues Bs 

a pare weg ee 
es 

res 

YY 7 

! 
i 

| : 
: 

Fs 
oe 

orn ac 

teen 
os 

cee 
apctonne 

oe Bien 
re ties 

aE 

ries 
pe 

Ree 
eae 

Stes 
ES 

ne eo 
Rosen 

ie 
aon 

ae 

ik. 

ee 

 . 

— 

se 

ee eee 
: 

ee sr 
ee 

cee ee 
Se 

eae ee 
eee 

Bee epee 
pe Sanne 

Bee, LR 
see pie eer Panam sae ye 

, 

: 
j A 

: 
: 

Paces 
Be soe 

ee 
5 

Ne, eens 
a 

Pia 
ae 

cre 
es 

ee so 
See 

os 

CS 
Soe 

CHS - 

| 

x a ea 

3, 

Ee 

at ein 
ide 

ie rar 
Pees 

: | 
: 

: 

/ 

. 
_ 

S ce j Pe: 
Se 

rai 
serra 

en enor 
ee 

ee. 

ae ae 
cae 

Sse 

ee 

ey 
Rees 

ae 

ee 
era Las 

, 

Se 
ps 

Sen 

ase 
ans 

peur 
ene. 

ai 

ee 
> 

Pe 

co 

a eae 
pr 

se 
eae 

see 
aa 

es es 

Eee 
ora 
oo 

seo 

Be 

Si 
See 

Le 

| 

fe 

eS 

 - 

4 

Sh 

aoa 
os 

. 

: | 

| | | 
: 

: 

- 

Ch 

J 

~ 

“SS 

rn 

-. 

es 
ss ae 

Panos 

a 
ee 

Be 
pnts 

ee seas 
ee 

Gao 
me 
- 

a 
eo 

ee 
P 

oe 

eee: 
ee 

Co 
s _ 

, 
: 

} 
: 

: 
: : 

. 
. 

: | 

. oo 

ee oe 

CS 
retina ao 

DD oe 

or 
ee cnn 

noe 
ec 

ee enaee 
ae 

aie 

-_ 

€ 

Ff 
7 

= 

ee 
a 

| 
: ; 

: : 
: 

: 
: 
- 

ee 

od 

= 4 
Bee ee 

Sse 

ee 
cee sie 

a Se 
se Se aii oe Sn 

Ee rane Se 
oe = 

| 
Feces 

anna ie aaa 

: 
a 

. 
: 

; 

we 

ae 

et 
oe 

es 
2 

Pamneneanee: 

ae ae 

eae 
= 

-. 

coe 

| 

@ = 

fe 

Ee 
ee es 

ee 

: 
cee 

Seas 

eas 

pe = 

SoS 
[ 

on 

a 

Cs 

i 

- 

Ee 

E: 
aoe 

es 

ws ce ee 
eset 

seas 

os 
nes 

bets 

DD 
CL 

ee 
fe 

os 

ee 

ee 
ees 
_ 

ee 

: 
: 

: 
: 

: 
: - 

_ 
. = 

Pea 
ES 
oa 

fea 

oe 

oo 

Bs sais 
ee 
— 

yeas 

Sor 
i 

ce: 
ee 

Sera 
Seg 

ets 
aa 
>. 

ee 
eee 

S 

oe 

ee 

Sree 
sete 

are 
see 

erie 
pices 

eee pee 
pote 

Stare 
Eee 

Sea 
“ 

Lr 

saa 
ee ean 

od 

a 

prio - 

_ 

- 
J 

/ 

ss Ss 
oer 

ee 
oan 

ae 
pee 

ere 
oe See 
— 

— 

fF 

OM 

oe 

srt 
ree Se 

s Sia 
is 

ess 
anes 

ee 

ee 

ses 

se 

/ 
7 

we, 

oF 

: 

i 

! 
. 

: 
] 

' 

 - 

sg peer 

OF aa 
ce 

s 

oo. 

HEE 

Pena 
sei 

ea 
Sree 

se 
Beene 

feueiaeae 
agrees 

: 
-— 

ee gee 
. 

ae sor 
ee 

Se 
an 

CC 
ia 

: 

: 

: 
: 

/ 

oe 
ae 
ee 

CC 

OE 
eect i na 

a 

— 

ie 

LS 

SE 

em 

Ea 

ae Sears 

 _ 

ae ie 
a 

se 
Cana 

po 
sence 

a 
aoipaa 

ote 

ee 

a _ 

iene 
Dae 

fe 

Ps 

= 

Ste 

; Pee 
ae ie 
oD 

- 

Ess 

ve See 

nO 
Pouca 

ironic 
sneer 

ee 
ae ae 

Snes 
ee 

ine 

ee 

KF 

a" 
& 

bd 

oe 

Sp 
Pe 

aa 
2 

Be 

- 

. 
_ 

ws 

a 

N 

. 
7 7 

| 
: 

4 
: : 
i. 

ee 

s 

a 

3 
a 

A 
) 

: 

: 
; 

o 
_. 

Ff 

anal 

ee 

st 

ee 

ee 
Repararote 

eae 
senate 

ais: tamer 
ae 

-_ 

Ee 
a 

ae 

oe 

: 

: 

: 
: 

2 
/ 

_ 

. 

era 
fod 

oS i 
as 

= 

ie 
Se Ee 

eee 
oe 
— 

- 
oN 

Ss eae 
ros 

ne ee 
Pers 

oe ee 
teh ene oe mre soiree 

| 

ae 
es 

& 

I 
_ 

! 
; 

| : 
2 

: : : 
S 

| 

I 

< 

= 

8 

ere 
ir 

sr % esas 
Sera 

an ee 
or ae 

sa 

8 
ne — 

| 

= 

ae 

oo 

3 
res. ee 

cs 
aca 

ee Bi 
Re 

Pitan 
ee se 

ane 
oT et — 

ae 

¢ = 

ene 2 

es 
peace 

oe 
earn 

pone 
ae 

ono sete 
nee aa 

tine 
aa 

eo 

nee eas 
ee 

ng 

os 

_ 

ee 

pacar 
: ees 

eres 

& 
xy eaten 

Bae 
prt 

ee 
ee 

Cae: Pe 
pe 

Res pea 
> 

Br 

= 

& 

ee pee 

ee 

Ie 
oe ae 

ee 
ee 

ee 

sei Le 
ian Se 

as 
Behe 
- 

= 

a 

ae 

ei oe 
Hore. 

Be 
FE Serres 

ee 
i 
a 

Dei 
aor sae 

Pe 
ee 

- 

ee 

e 

a 2 

Ce 

ee 

ee 

ae ie 
mee 

Pose 
easter 

eae 

ces 
Pree 

“ ee 

_ anes 

ee 

CC 

as 

Poet 

oS 

Mee, eee 
r 

- 
coon 

oe 
piace 

perce 

ree 
te 

ee pee 

ie 
Se 

a 
ae Be 

ae 
paca 

eee 
or eee 

of 
o 

Zs, 

foe 
Conan 

aoe cea 
pa 
ee 

esr 

ES 
see 

one 

es 

ee 
se 

ee 
ee 

ee 3 

ee 
ee ey 
— 

Shaonapnas 

Sh 

oe 

: 
: 

: 
: 
. 
_. 

. 
ee 

ee 

SOIR 

os 

ee 

ae eee 
are oa 

Hee 
ee 

LEE 
ee 

 . 

ep 

al 
© 

| 

pe 

eens 
a 

x 
ences 

ee 

Soo see 
Ti 

yo e 

Soe 
ae en 

ee 

he 

» 

CC f 
- 
2 

: 

3 
: 

: 
| 

- 
ee Bae eee 

ae 
ae 

ae 
a 

a - 

Pea 

see eos 
ern 

rete 

ee ee 
ps Sas 

= ie 
He 

ire oe Bee 

ae 

 . 

- 

en, 

ee 

 . 

os 

Ce 

: 
: 

: 
: 

/ 

_ 

ee 
Sancta 

et Aaa 
Sac 

on 

tec 

Creare 
re Cease 

PE 

Hehe 

oe Damen 

x35 
Sire 

pea 
eise 

ee ciere 
Seren 

panne 
ee 

“ 
ears 

rt 
oa Sse 

cere 
pea 

foci 
ei 

per 

ee 
hans 

si 
ee 

List 
Sms 

ete 

secede 
eee, 

ane 

oe 

oo eae 
Se 

ree ee 
pecan 

pee 

as 

ee ue 
pe 

ee a 
ee 
ae 

Bi 

aw 

x< 

QO 

c 

eS 

, 3 
| 

| 
. 

. 

/ - 
: 

 C 

| 

retin 

a 

ee, 
ome 

= 

eae 

: 
| } 

: 
: 
: 

_ 

f 
ee 

. 

poe 

ee 

ke 
* 

-— 

> 

ee nae 
erro o 

es a 
ee 

Sern 
pt ee 
_ 

- 

Sidenee 
a 

se 

ro, 

CC 

sete. 
| 

eee 
See 

See 
aces 

ee gee 
ee 

RE 
Pres 

Sa 

- 

acon 

\ 
a 

ee 
Se 
_ 

5 

CD 

Se 
a -: eo 

oes 
sea 

a sent 
Sis 

pce 
ee ine 

oe Sem 

” 

- 

eer 

¢ > 

2 eee 
a aie Sten 

Bas 

iho pene 
me 

Ee 

ee 

ee Ee 
eg 

a: 

ov 

wt 

w 

a 

ee ee Pg 
a. 

2 _ 

: 

e ns 
~ 

A. 

es steele 

4 ‘Gee 

Dae 
ae 

b 

 - 

, 

! 3 
: 

; 

| 

a 

ee 

eee 

ee 

— 

oo 

Ce 

a pee 
Lao 

% ee 
rt eee 

eh 

ee 
ous 

cae aed 
a 

oes Seana 
: 

ee 
oo 

She. 

eee 

Es 

CC 

Been 
re 
oe 

eae Bes 
oo ee, 

ee 
gra es 

se 

2. 

So 
il 

orate 
_ 

a 

CC 

| 

oe Rear 
ein 

ee 

nate 
creer 

: co eran 
Siren 

eae 
caren 

eae 
seen 

nee 
Son 

ene 
iat 

iran crear 
eee 

Sites 
Shits ears 

pane 
re 

re 

at 
ss 

Fe 
. 

Se 
nan 

ros 
recs 

Eater seoeee 
mae 

es Ze 
ae 

- 
_ 

- 
7 
| 

2 : : 
: : 

z. 

sn 

Sp 

ee 

: Sopa 
~~ aes 

a Ey ea seer 

ee 
ee 

oo aS 

} 

8 

eee 
ee 

F Pee 
‘ oo 

a 

ihe 

% 

oe 

SC 
ee 

ioe on fe 

ee 

"Y 

ay 

a 

oo 

- 

| : : 
: 

ae 

LY 

er 
. 
oe 

| 

{ 

, 

/ 
_ 

| 

Seas 

CC 

Eo 
eran 

risen 

tie 
ee 

fy 

: 

etc 
Pio 

Saar 
pecs 

onset 
ea 

eran 
EMSs 

 _ 

5 

| 
; 

: 

/ / 

se 

oo 

rd 

ts 

t 

 . 

oe 

: 
: 

: 
: 

, . 

a 

oe 

oe 

a 
ee 

ene 

 . 

- 

~ 

oe 

ea 

ee 

Gg 

el 
ws 

oe 

, 
) 

, i 
2 | 

Se 

CF ceed 

ie 
no 

Ren 
en 

se 

er 
eee 

ee 

e 
2c 

‘ 
a 

eee 
irene 

eae 

— 

=s 

eg 
* 

aes 

| 

ee 
Sr 

cree 
pers 

SC 

a 

A 

we, 

- 

-_ 

er 
js Ee fe Soe 

en, aa 
spon 

sien cae 
pie 

| 

' 

as 

Eas 

 . 

a. 
oe fee scien ee sae 

nen. oe eee se 
oe 

| 

< 
om 

2 

, ‘ 

: : 
: _ 

_ 

ee 

Pd 

e 

 . 

: 

; 
| 

’ 
. 

. 

e 
se Bee 

a 

a 

CC 
° Sao 

pence 
Sarena 

pe 
ee 

oa 

see 

a Ss 

Sie 
ee 

ia 

eee Beare 

Recent 

E 
ee 

ah 
sa 

% ees 

eee 
eg 

= 

— 

septa 
penn 

ea 

eer’ 

Eesti 
peas 

“ 

ee 

IE 

Ere 

CD 

 «. 

santa 

se 
ere 
a 

Bo 
se 

CC 

ee 

ss 

| 

: 
: 

, . 
’ . 

. 
_ 

 . 
oT 

3 

el 
ts 

: 
| 

_ 
. 

oe 

/ 

aS 

. 

in 

He 
SF 

ee se 

od 

4 

ee 

ae eae 
ee Se 

ee ee 
ie 

se 

| 

# 

be ; 

— 

| 

See 
‘Me 

es 
Reo 

eg 

ee 

= 

oscos 
i 

ease 
rd Foo 

meet ns pe 
see Sree 

ee 

seen 
ae 

— ee 

eg 

= 

se 

J 

ee 

a 

wo 

oe see 
ee ees 

3 pee 
eT: 

| te 

oo 

Samesce 
Sar 

sharia 

ee Se 
a 

ae 
ete 

Ft 

Pe 

eo 

} / 

: 
| 
. 

A 
a 
_ 

- 

-f 

n 

a a 

e* cs 
ies 

eee Sie 
Reem 

oi ee 

m sent 

DO 

oa < 

fess: 
Serene 

ines 
ences 

scien 
th ep 

ees 

ee: 

a 

posse 

se 

eons 
see 

a 
o Sr 

Sona 
ante se 

ee 
Sie 

ieee 
~ - 

PP 

= 

= 

Sees 
 ~ 

CC 

: | 
ote 

oo 

ce 

= 

Soe 

; 
/ 

: 

| : 
“ 

. 
- 

| 

. 

sree 

oo 

ae ee 
ee 

: mer 
en 

is 
ie ees nee 

pa BEER 
sen 

co Ee 

ens 
a 

m 

Beacons 

7 

oo 

see 

pois 
aaa 

a ae 
eee 

ac 

atin 
pana 

pero ees 
Fc 

 - 

ee 

| 

Fenian 
sooo Sear 

eae 
ete oa 

in 
ee 

/ 
) : 

: 

’ 
- 

3 - 
a oe 

ee 

J 
iar 

; pee 

ee 

ee 

ee 
Poe 

oe se 

Be 

he Bead 
Bee 
- 

- 

ear 

es 
oo 

ee 

se 

nee 
seein 

ne 
chosen 

* 
Se 

pee 

ceceanee 

ie, cra 
en Ree a 

para 
ne ee 

os vot 

 - 

Rae 

i, 

ed 
; oo 
— 

~ 

. 
pe 

Mane 
ee oe 

> 

Uv 
Ea 

SS 

fe 

Se 

ES 

ee 

ee 

Pa 
Se 

oe 
ce 

Se 
Se 

se 
vee 

oe CD 

_ 

2 Q) 
3 

Pao 
a 

ss 

ese 

et retina 

es 

er 

EES 

pa 
onan 

eters 

rel 

Co 

 - 

ESS 

a 

Boos 

ee 

al ae 

: | 
. 

. 

- 
; 

 - 

On 
—< 

oa 

fo 

- 

: 
| 

: | 
| | 

: 

Le 

eer 

esc Sinan 
sae 

ese 
na 

Sete 

cr 
Se 

cn 
sone 

sae 
ene 

Ce 

a 

, 
I~ 

ioe 
| | : 

| 
! 

! | 
} ; 

: : . 

- 

@o 
tke 

9 

fos 

see eee 
SS ees, 

eateaeees 
ie See 

nea 
he 

enone 

ee Re 
Se Peco 

cr 

rer 

) 

~~ 
eit 

. 

de 

Soe 
eh 

Peet 
ier 

Serene 
sn 

ed 
ee 

ne ee ere 

ss. 

So 

Yes 

oe 

sees 

eee 

ae 
ee 

sence 

‘ 
3s ores 

ones 
Benen 

ca 
Br 

it sn 
Snes 

pai 
perien 

ae 

ad 
Eas 

a 

eee 
aon 

Se oe 
eases 

Son: 
cea 

a 
encase 

ened pe 
aN 

re 

 , 

Shee 

xs 
oo fle 

Besse 

ee 
oa 

ee secon 
- pete 

satire 
pai 

oer ren 
ce 

ee 
Bren 

| 

iiss, 

tt 

ee 

ee 
oe es 

2 
aie 

eee 
eee 

Sane 
or 

as 

a 
aE 

. 

es 
isa 

Steet 
ee 

oe 

; : 
: 

| : 
: 

; 
: , | 

: | 
= 

cs 
| - 

2 ee 

oe 

Se: 
ee Bee 

fe 

peg 
ee 

: 
oe 

Sree 
Bee 

sac 

ee 
_ 

@ 

= 

fee 

cd 
sora 

eee 
seeeeanee 

ie 
prone, 

ae 
peas 

_ Hers 

fe Se 
_._ 

ff 

ne 

fo 

aes See 
ace 

Bee Boa 
sagen 

3 
eran 

ante 
renee 

ah 
ela 

pares 
sees 

anaes 
Cie 

coy 

ee 

oe 
ere 

+ 

oe oe 
ee 

ees ae 
See 

enone 

tee 
ee 

ee 
ee Cine 

pie 
eee 

Seen 
ES 

Sane 

fe 

- 

! : 
; 

| : : : 

LL 

7 

4 
Se 

ee 
a 

i 

Re Sea 
of Ses 

ie 
ens 

oe oat 
Se 

nese 
certo 

ee 
= 

es 

fe 

ne 
ee 

md 

Poestr 
pacer 

ae 
eee 
a 

: 
) ? 

. 

: 

fae 

serine 
si 

peo 
ee 

‘ se 
oe 

yee 
rca 

ee 
me 

sa 
ner 

aren 
ee 

- 

Ee 

‘ 

2 (a 

eee se 
se pais 

ee ae 
sence 

Ses 
cute 

re 
een 

pone 
Se sia enban 

oy 

Sen 
se 

Gs 
ees 

| , ! 
{ 

: 
; 

ce 

Pe 

[es 

ee 
Sones 

mS Seno 
3 Re 

pte peers 
cen 

6 pica 
cae 

See 

« 
es 

J 

; , 
| 

: 

} 

{oe 

Sain 
Bs 

iors 
Sere 

cera 
een 

ee a 

me 

{oo 

se 
penne: ee 

SRS 

Ss aor Se 
pee 

ee 
eee 

ee 
ee od 

Se 

- 

, {oS 

Bs 
ari 

nes ec 
ae Cee 

$ 
snes 

ean 
ee pape 

ae 
ae 

es 
ES 

ee 

se 

Se 

J 

pees 
ee ae se 

a ee Bee 
es ee ee f 

SY 
~ bed 

Es, 

3 

ie 
2 

. 
: 

' : 

) 

A> 

Seer 
oe tee eee 

Son 
ee ea 

rere 
sche 

< me 
os: 

eh 
erected 

Q 

tee, 

$e A 

oo 

7 
: : ! 

, 

5 s f 2 
f 

-. 

| 

ee 
Ee S ee ~ 

es ae 
ff 

ao ” 
=z U & 

pe 

spose 
sn 

ee 
ee gee 

Seas 
ee 

nie 
son 

Bo 

= 

ee 

J 

: 
. 

/ 

: 
Ao 

unre 

aie san 
mopchat 

ms en 
mee 

re 

Sh 

hay 
tinea 

Pn 
cho Re 
Fo 

‘ 
: 

: x 
. 

: 
oe ee 

9g 

9 
o 

Re 

aM 

itt 
nbes 
Me 

eee 

siete 

rece 
x 

7 sae 
fest 

ore 
Goes 

hectares 

Soreaat 
ns oe 

ee 
a 

= 

ate, 

EF 
Ag 

sane 

ert 
rox capone 

tetera 
eetion 

Seema 
oe esac 

atin 

ee 

ee 
me 
ei 

Re 

ee 
ee 

eee 
oe 

a 
8 i arte 

Me 
Foie 

naan ii Sea 

es 

cs 

on 

2 
eee 

Senet 
ee 

ee 
ree Sn 

_ 

_ 

sacs 

< 

es 

esecrteceacr 

ms 
Soe 

seit 
Be 

oa 
oa 

= ei 

"te 

Pod 

art 
SMR 

cat 
ee 

esi 

aes 

Co 

_ 

eee 
He 

airs 
ae ‘ eo 

eres 
Con 

ee pee 
Be eae 

Site 

930 

3 

perenea 
eee 

ea 
ie se 

ee 
ai 

8 

Soe 
renee 

seat 
- 

Se 
eae 

ene 
ae 

x 
ee 

ae 

Siiteen 

« 

Ss 

anc 
ne ie anes 

Panes 
orc 

ea 
ee 

ee 
nae pion 

es ee _ 

_ 

ee 
ee 

ee Rae 

8 

. 

tadis 
UB 0 

# 

Bc 

| 
: 

! : 
: 

5 

se 

L - oe 
oe — cote -— 

| 

Bone 
es EE 

ae 
oe 

ae _ 

fe 

a 
ee 

—— 

i 
Ye 

- 
| 

. 

pe 

 . 

a 
fp 

nde 

my ote 

8 

eee 

. ee 
eee soe ce ee 

ana % a 

| 

een 

Peis 

— 

ee $ _ 

. 

S 

| 

I 
- 

| 
ae 

ae 

eed 

U 

U 

ee 

ee 
ao 

Se 

ia 
nc ‘ 

sae 
‘eende 

once 
en 

res 
te 
eee 

eer 

eee 

a 
ci Soman 

ne 

CS 

ee 

poner 

Se 

_ 

: 
, 

, 

: 

f - 

8 

se entre 
a 

3 nce 
ie 

ee 
coaai 

od 
es 

 C 

Ne 

ee. 

eae 
se 

ee sera 
eee 

cara 
ae 

a Ss 

Vs 
ns 

‘ 

' 
fees: 

pate a 

See 

es ee 
ane Soneaeins 

cee 
Fe 

else 

fo 

ee 

sec 
Spann 

: es 
sats 

eee 

oe Sc 
rorniocionn 

as 
SE 

Gh 

sa 

Peiaaa 

 - 

eon 
cir. 

Sree 

apiece 

CS 

Se 
pees 

Serna 
agnennee 

ee 
eis 

sons 
era 

ER 

ie 

me: Raa 
mets 

on 
Bis 

ee _ 

_ 
: 

: 

a 

saeee 
poets 

Re 
aati 

wage 
Pe 

eee 

es 

a 

f a 
ee 

gies 
oe 

ae fe ree 
Een 

ee eee 

ee 
sana 

eres 
as 

te penne 

es ee 
a te 

 . 

he 
@ 

( ) 

Fes 
bs 

. 

Ee 

oo 

i 

Co 

Secor 

eee 

5 

crac 
an 

Perc 

es 
ee 

pea 

* 
tee 

3 

= 
F 

eae 
genni 

_ 

sie 
- 

Siar 

ie: 
enna 
> 

anes 
a 

oss 

cS 

Pons 
See 
— 

tine 

es 
irae ae 

Co 

seeectarte 
eae 

ier 

se 
eee 

artnet 
stoner 

ntact 
od 

ta 

 - 

ad 

"3 

parent 

newer 

ee 
ee 
nna 

va 
es 

FD 
eae 

eters 
es 

/ 

- 
_ 

: 
oo 

ey 

= 

ee 
pee 

ee Pe 
oo 

- 
eee 

ee 
Shon 

se 
on 

apne 

i a 

CC 

se 

eri 
Be 

se 

oo 

ee 

CC 

: : 

Z 
. 
> 

ee eae 

3 

ee 
ie oe 

 . 

es 

Ce 
Bae 

| 
ee 

tai 

SS soe 
ee 

Soe 

Cl 

en 

: ere: 

Oe 

Roe 
SRS 

cee 

sae 

pamone 
oS 

eee 
nee 

yh 
re as 

Se 
ae 
ee 

ee 

She 

Pa 
Recrnoany 

Co 
2 

oe 

sare 
a 

Se 
cae 

ee eee 
Sa 

se Bag 
ed 

oA 

as Saran 
os 
oe 

Ee 

anne 
pero 

i 
oie 

iri 
ee sna 

ares 
ee 

Bee 

: 
: 

: 

a 

Sh, 

An 
eae 

oe Se 
Passa 

peer sre 

ee 
eee Se 

. 

aS 

- 
. 

i, 

Cs 

- 

ee 
es ee 

rr oa 

Cs 

Bs, 

Gs 

ea 
oe 

oe 

ee 
pa ee Sete 

ee be 

ee 
ee 

eS 

ah 

Goss 
a 
a 

Se ane 
-_ 

EE 
aera 

sree 
see 

aS 
er 

Ct 

a Bes 

rs 

rr 

Bh 

Le 

7 
: 

8 

- 

: 

2 

_ 

3 
a acces 

stra 

__, 

a, 

Pere po 

meee 

. 

CC 

SS 
oe rae cn 

ronenes 
cere 

Spe 

a 

Sn 

_ 

Sh 
Q 

Eee 

hae 
2, 

See 

ae 
sea 

irbten 
Ree 

ones 

ces 
pe 

Since 
pani 

son es 
eet 

See 

, 

sean 

oS 

Cs 

en 
ee 

es pi 
cannes 

serine 
se 

 . 

Gore ce 

He, 

Se 

Pate 

con 

ee 
Seen 

en rao 
oo Sa 

fs ee 
ey 

sensi 
eae. 

sae. 
ee Pe 

scene Seana 

_ 

a ee 
Bens 

ie 

Shon 

g 

= 

2 ee 

See a? 
oe She 

Oe: 

A 

F. 

ee CO 

_ 

ea 
ae 

eee 
x 

 . 

Es, 

Ss. 
— 

= 

eae 
a [te 

so og 

_ 

ae Ses 
Serene 

Nn 
eae 

Sa 
ee nee 

SD 

Cc 

Ben 

< 

t.. 
Qo 

Bc 
[re 

Ce 

Se 

: | | : 
, , 

| } 
| , 

. 

a. 
ee 

ee ees 
ee os enero eee eS re peat 

ee 

Co 
se 

ee 
sr are 

eae 
a 

pie Sachse 
aces 

panes 
En 

ead 

t 
2 

See 

~” 

Se, 

” 

Me 

o - 

eee 

ss 

CC 

ese 

fa per 
anon 

a ses 

| 

eh 
a 

oR 

(ee 

3 

oo 

eee 
oe 

seca See 
se 

eens 
pt 

ee 
a i 

bre 
Aesce eae 

nen rd 

72 
Se 

Som 

A 

ee 
eee nee _ 

_ 
- 

= 

oe 

. 
eae 

chance 
ihe 

rae 
cconae 

peonh 

ee 

xe 

by 

oe 

= 

pres 

st 

aes 

ee 

ee 

ee 
ane 

eter 
hte cone 

ee 

e 
ss Ste Se a 

Cee 

ee a+ 

a 

=~ 

a 

| ; 
| , } 

: | : 
“ 

¢ es yoo 

: | 
: 

' 
: 

| , 
: 
y 

; 

} 

é ee 
es % SS 

Ce 
Seaica 

Se 
oe 

ee 
eras oe 

ee 

oe 

ee 
es Be 

sonnt 
hen 

pea 

. 

— 

Bo 

@ 

Ses 

_ 

se 

ee 
Ee 

|. 
pone 

pee 
ees 

Sa 
sae 

Be 

% 
© 

S 

- < 

{.. 

| 

_. 

een 
soe 

= me 
ieee 

see 
nee 

Ca 
ae 

ee 

2 

we 

— 

os 

ee 

serene: 
pects 

eee eee 
seen 

erearne sar See 
SE et eine pare, 

once 
ce se as 

Sora 

Bos 

oie 

Bee crate see 
pee 

egesa 
ction 

ee 
/ 2 

. 
_ 

“ 
: 

_sS 

pee 

Pe 
eta 

Soc 

cance 

nie 
resin pon 

ete 
Eee 

Do 

b. 

9 

eee 

Bo 
a“ 

: | , ‘ 
, 

: 

. 

_ 
oe 

_ 

 . 

einen ee 
eee 

Rea 
Be 

Say 

os 

a 

Tl 

ee 
a 

oe 

- 

ee 
as 

ere 
eee 

is 
Sine 

Sey 
ea 

B 

aS 

er 
(fo 

CC 

_ 

ee 
- 

ee 

ay % 
‘ Leo 

en Be 

e. 

a 

es 
iio 

 . 

 . 
BE 

ee 
oe 

eran 
Pe 

cee 
pace 

4 

-- 
nen 

onl 

5 
he 

 - 

fore 
Speers 

Saas 
eee 

se 
Ses 

: 

as, 

g 

Sees 

fo 

— 

ei eee So 
Soaks 

aa 
roe 

anne ed 

os 
@O 

. 

st 

Saree 

 . 

a> 

ee 
sens Ear 

eee 
oe rai os ae 

in sre se co eeuiavas 
seca 

. 

: 

oh 
pe 

i 

Css 

i 
_ 

. 

Se 

eee 
Soe 

ran 
Sa 

eres 
ane 

ee 
ag 

a 

P: 

a 

Se: 
os perce 

 . 

oe: 

ee 
eee 

eee 
Be 

penne 
Scena 

een 
spe 

re 
3 a 

sae 

Seis 
Se 

nage 
SE 

Sih 
ee 

oh, 

m 

Be fe 

CC 
Bomcntass 

_— 

oh 
oo 

. 
eines 

ener 
Se 

ss 

a 

ee 

_ 

oe Bes 
Seaman 

cence eae 

Ee 

3 
a 

- 
3 

* 

, 
| | | 

. 
A a 
Co 

ae oe 
Po Sao | 

 - 

ree 

ee 
sere 

See Ae 
ee Annas 

By 

er 

fe 

 -. 
oe i Bes 

eae 
es eee 

Ea 
= 

Bs Si 

. 
oe — 

3 

Eo 
= 
SS 

oe 
ee eee 

sae 
tana 

‘ 
ee 

Hae 

Ss 

z 

SOE 
see 
ee 

eee 
i 

oo 

es 

pee 
ain 

ses 
en Serene 

= 

ace 
ae ee 

ee 
peso 

ee 

oe 

a 
Saas 

ae 
pe 

ee 
ee 

oo ee 

oe Sera 
Scr 

: e 
. 

| 
| | 

2 
| 

A 

ee 

erateneee 
Se 

ae 

ve Sine 
Se 

ae 

a 

ae 

 C 

- 

a 
_ 

 . 

: : | 

| 
| 

: | 
| | . S 

ae i ioe sonnet one pe 
rauneh geo cee ree Ponnee ee or 

ee 
as ere pe Lorna 

eS 

> 

oe 
ee 

es 

2 
Oo | 

oe 

& oe 
| 

: 

| 

| 
_ . 

S = 
S 

ee 
ae 

eee 
San 

o | 

en eon, a ees 
pee yan 

ee ce eae 
Sots oi See 

; 

s — 

ee 
= 

& 

é 

ee 

- 

| 

! 

Sa 
ete 

es 

= 

& 
2 

ee 

CS 
Bie - 

. 
4 | 

a 

 . 
ao _ 

CD 

< 
ye 

ts 

v 

ene 
sees — 

— 

F 

. 

, 

| 
: 

oe 

pte 
saa 

a 

© 

ae 

as 

cee 
ee 

ae ne saaon: 

eer 
eae eae 

Soro 
Somes 

peace 
Sn 

ee 

ses 

| | 

| 

: — 
_ 

PG 

| 

: ; 

| | 
ne 

: 

| 
) 

| 
ne 

8 

Sec 

prea 
stesnit 

, 

EE 

Sed 

E: 
a ie 

cicihrenee 
rence 

eter 
maser 

pPanre 

ae seo 

Ln 
iatren 

tears 
ee pre 

oo 
FE: Sens 

a 
saeeeeeae 

etn 
arson 

pene 

ee cee. 
pirpannos 

ener 
cena 

Re 

See: 

. of 

“ 
} 

ae 

es 
nN 

aS 
= 

Petes 
Bee 

ae 

ee 
— 

- 

-_ 

: 

: : 

i 

Gg 
oo 

o 

X\ 
’ 

See 
Rae 

Sea 

ss 
ee 

Fr 

; ae 
Re 

fee 

es 
eee 

= 

oe 

2 SL 
& Nd 

oe 
a 

SW 
@ 

g 
é 

Bins 
es i 

: oe 

‘ 

ee 
a 

Se 

# 
¢ ) 

ee 
sie 

pes 

oo 

: 
| , 

| 
| y Ge 

— 
Pen 
oe 

~ 

8 

ee 
es. 

he ¢ 

, 
:  - 

es 

. 
ia 
oo 

f / 
/ 

| : 7 
_ - . : eB see ees Hear Seen mace tea ee pence en crane reese 

Soe CSN oe Oi ee 
renee 

. eee 

2 
: | 

, / 
7 _ 

- 
ae Be Sees 

SAMs 
oe 

Set cers 
seers 

es 
eee Sn eee tes eet ones Senet, ee 

LD 

£ 
N 

rn 

ee 
son ee 

eno 
. 

Ss 
Pesach 
ee 

Rs 

ree pe 
te 

ss 

Ce 

oe 

 . 

vi 

San 
Sac 

sae 
aici 

Spay 
_ 

 . 

| 

; . 

; / 
 . 

Ee 
Ree 

 - 

ae ee 

s 
 - 

4 
A 

a 
ee 
Es 

ee 
ee 

 . 
Sepa 

-— 

 . 

- 

\ 

7 

es 

a 
eae 

ese 

 . 

oe 

by 

: ) : : ) 

: . _ 
oe ee 

Ss cee 
ee 

ets er Be cranes 

eee 

3 
‘ } 

, : 7 : 
/ _ 

a es sees Sent 
Oe ae pioraroears Sa: etaene ee 

aC as oper pene ere 

. 

oe 
ee 

nes ener 

en 

a ae 
ee 

 - 

pee ne 
porate 

SR 

Pes 

oe 
ae - 

: 
: \ 

_ - : 
oa 

Beane 

 . 

4 

= 

ee 
ea 

ens 
Se 

eee 
oo 

es es 

oe 
ee 
ee 

: 

. 

ae 
eee 

oe 

Be 

anak 
a 

pata 

-— 

Se: 

i Se 
Sears 

_. 

) 

: : - 

: 

 . 
se 

a 

3 an 
er 

ee Sea 
Sat 

See Eee 

| 

: / 7 
— ee 

Pere see 
cs peste seein sain SES oar nes sa Se ere eee 

paosennene 

ES 

aa 
nea 
ee 

Sees 

CE 
— 

i 
 . 

eh eens 
ce 

se 

0 
\ 

mo 

a 
poe 

oe eine 
ee aera 

Reps 
oy - 

se 
: 7 

oe 

_ 

ee 
een 

ees 
er 

sa 
ose BO 

Se 

ee 
ees 

Se 
se Ga 

paces 
sah 

saa 
ot Sen 

ae 
eee 

enter 
soe 

x5 
aes 

ene 

ee 

@ 

‘ 
ain. 

prior 
ane 

Le 

ies 
eae 

pose: 
ee 

ee 
Seen 

ssc 
A 

sarc 
oc 

Brewer 
Baas 

eee 
Sonne 

oa 

ie 
| 

eT 

 . 
oe 

ee _ 
1 

oO 

” 

ee 

ee - 

. 
‘ 

‘ 

ae 
ee Ss se 

ra 

Pe 
Se 

ee sae epee 
eS SE 

- 

ae 

: : 
3 . 

- - 
.  -s 

poe Bares enn 
ite peri pena ara orice ae 

oe 

~ 
\ a 

oS 
_— 

ss 

ee 
eg 

Ree 
pe 

ere Sonne 

oe 
L 

: S 

: : 

Me 

ee 
ae 

sors eae es ae 

aoe 
Raa 

pear 
sarenat 

a ee, Be nin 

is 

i 
L 

. 
/ 

: 
: | 

i 
. 

, 
: 

ce 
ae 

sees i 
tare ae 

Es 
fast 

: eee eer 

. 

‘a eee 
Se 

re 
ae 

cs aan 
tna 

san oe gana 
renner 

anne 

. 

. ot 

sears 
se cesar 

cases 

een 

pi 
Pe 

eae 
sre 

eters : tae 

ee 
sn 

Sree 

re 
ies 

rane i 
notre 

seit 
me Peon 

- eis 
Pr saree 

1 ehl 
rw, 

a 

oe 
ee a8 2 

a 

ee oo 

~ a 
an 
i 

of 
bo 

: 

s 

oo 
is ee 

ee 
8 

A 

Pisce 
se 

as 
_ 

oe 

- ~ 
= 

: 
: : 

© 
\ 

: 
4 

° Po 

Hee 
oe sti 

sa 

We cise: 
ee 

pha 
ee 

C 
a 

~ 
= 

- 
é 

i 
: 

> 

, 

sya Soe 
oy pra 

ne ee 
ee 

Soe Sane 
Seah See 

tn ma 
See 

a 
ae 

eee _ 

- 
. 

. 
: . 

; 

i 
Wo 

d 
d 

' 

oe 
Ee 

eee 
ae pens 

A 

F 
< 

CS 

Bae 

ee 
pas 

Gao 
pee 

“Sy 
ae fe 

‘ 
4 

A 

poe 
ee 

* 
aan 

paces 
53 

@D 

Ce] 

he 
a 

( ge 

 . 

ge 

S 
eee 

ne 
ee 

ery 
ree 

ee 
ee 

L 

5 

Recs 
ee 

Se 
nace pec 

on 

eS 
ries eas 

peer 
Raa 

5g 
ee 

ae S 

: 
~ 

. 

: 

| 
: 

ee 
Senn 

es 
earn 

om 

sh os 
ge Seen 

sess 

ee 
sane 

oN 
pace si 

as 

secre 
ee 

econo 
eon ao 

: 

f 2 - ae 
eae Sen ee 

SO 

S pire 
an Sp es 

| 

_ 

es 
c 

oe oe 

° 

oe 

: 
ee se 

aaa 
oneeannd 

os 
: ea 

OA 
$ Se ee, 

ee Ea 
s He 

aes Ee 

Re 

Eee annie 

= 

 . 
hy Pa 

er Sn 

ee Se a eats 
vy 

a 
as 

ats arc 

ie “2 eae 

.¢ 

be eamatin 
oe Deane 

a 

a 

en a 
ee 

re 
See 

ie 

es 
sora 

2 
as 

Cs 
$ 

acts 

nee oie ee 
es 
Ce 

end 

oe er 

ON 

ees oe 

ee a 

a 

; 

} 

Pe 
Sea ee see 

eae 
ne 

4 

ie 
a Ss 

ec or se 

Cs 
- 

= o 

= 

Lu » 

San 

| 

oO 
{a 

eae 
ee 

. 

4 

Sane Ser 
serra 

ee 

er 
bse 

se aoe 
perce 

oo 

/ 
on 

a 
+ 

 - 

Ses 
ee 

~” 
@ 

pee 
ee Snee 

aa 

ee 
ee 

CC 

* 

. 
ae 

ee 
sane 

Uj 
ws 

eu 
ee 

ae 

ne 

 - 

he 

ae 
- 

ee 
ai 

. 

Be fe 
sects 

en 

se 

ee 

%. 

2 

SS 
5 oe 

ates 
ae 

Poe 
eae 

as Ns 
erooa 

eae Bee 
He 

a 

3 

Ss, 

as 
ee 

eae 
Se 

a4 

- 
Se 

pe 
Ee 

nae - ee 

or 

% 

2 ;- 
2 0 

ae ee 
. 

° 
< : DDVOOS 

- 

. BESS Sas 
ee as 

pores ee 

Ae _ 
_ 

: 
: = 

. 
es 

Bees 
ora 

- 

es 
eee 

oo 

Ce 

2 

pene 
rama: 

casita 
oe 

Bee 
. 

Soa 
Ee, 

ee 
ia sae 

Seana 

ee 

s 

ea 
ee 

Stee 
See 

oe 

es ae 
ee. 

ieee ee 

enon 
a rae 

Rae 
Sires 

cae 

=~ 

‘. 

: 
a 

Ee Soria 
_ 

eee 
fe 

oe 

 -. 

Zaoioes 

eeu 
ESS Se 

ee 
Be 

See 
pe 

ae 

= » 
3 

oe 

Sra 
is 

@ 

eS 
er 

se 
Se 

sae 

pe 
sone fanaa 

. 

on 

se 

fs 
es 

 . 
oe 

| 
< oO 

m 

a 
HE 

- 

eee 
i Be 

ee 
He Se 

sore 
Le 

© 

z 

ee 
pe 

ee 
onan 

om 

Beccee 
soe: anne 

a 
ness 

a conte 
Se 

3 an 
eas 

as 

e 

a 

. 
ee: 

; oo 
ms 

en ne 
ee i 

Cae 

f 

= Hee 

on 
cere 

icon 
rece 

Spr 

ne 

Pe 
See 

eo 
ec 

no 
oi 

ee 
neon 

ct 
patos 

eases 
rene 

sce 

z 

Ss 

J Fee 

ee 
ae ee 

se 
i 

pee 
es ee ee 

: 

a 
= 

fF 
aes 

es es 

Ree 
ee 

to 
i ie 

Bamana 
ye 

SS ee 
ere 

a 2 

SS 
es ee ee 

ese 
F eons 

KS coctte 

4 ie 
a 

£ 

ennai 
inn et 

phot 
mien ce oe ee 

m 

A 

| f 
gee 

fo 
ee 

ee oe ee 
ee ee ee 

ee ee fy ON 

3 

Sree 
rs aon 

se 
ae 

5 

Le ae 
or 17s 

_ 
- 

/ 
| 

— 

cS 
eos 

if 

mom ee 
is here 

be 
Be ie 

ci 
ee fhe 

hee 

gees 
2 
ae 

Be 

3 

= 

. 
fp oe 

eee 

pe 
sea 

oe 
aes 

se 
Pe Se 

ra Bo coeor 
ne Nas 

pes 
pate 

oe pant 
aE 

ee 

= 

< 

f. 
pee 

serait 

bet 
cnt 

Bae Cees 

ee i fen 
Bere 

entae 
aon 

rennet 

‘ Sean 
SA 

oon 

O° 
S 

oD 

CC 

aati 

BE 

Bera 

Ss 
ee 

ane 

en aaa 

Ne 
Ri 

O 

=_ 

oe 

Hsin 
ae 

> 

oe 
pean 

is 
ae 
eae 

eso 
na 

ee 
ae 

ee 

=. 
. 

ee 
es 

pe 
eens 

fe 

ae 
te 

. 
ee ZG 

ee 
iia 

@ 
ss 

2 
> 3 

os. 
pi eee 

Ee 
ee 

ee 
es a 

Bee Se 
Bares 

5 o 
° 

@ 

oe 
ee 

ae 
en 

fe 
a 

ee 

es Ese 
ees 

Por aorta 
po 

aan 
sr 

= 

ae 
eure 

sn, 
OE 

feta 
ce 

ce Se soe 
Penner 

ra 
ists 

ae Eas 
ae 

= ie 

> 

: 

ee 
eas 

Se 
ae 

Estates 
sr 

Pte 
Sirs 

oS 
eae 

Rt 
sees 

ati 

=~ 

rt 
2 

a ee 

oe 
ss Bae a ee 

- 

5 on 

» = 

SER ee 
ee PE 

se ee 
es ee ge 

pe paaoe 
ee ; 

i 

ae 
ee See ae 

er 
nme 

= x reeset 
ssi 

HNO 
Se? 

iene 

. . 

SY 

es RR 
Ba 

He 
ee 

=. 

® 

» 

_ eg 
te 

Ee Be 
eee 

SE: | re) 

| 

=: 

oe 
: iz 

ee 
oe ie 

a ae 
is a 

oo 
ne 

3 

oO 

° 

i fe sonar eens 
Bie see 

ener pe 

3 ; 

wero 
seas ee 

yt 
as es 

pes 

w“ 

= 

i is. 
en 

oe es 
aS ori ie : 

Peat 
eae 

~ 
| 

ee 
ee 

es 
© 

° 

© 

eo 
eo 

he 
e et 

- 
one 

acased 
s 

f sr 

ans Ee He ee rite epee teen : ee ee 

Pe 

PERI ee 
eae es 

a os Ee 

. 
Ce 

® 

: 

. 

ey OG 

© 

3 
. 

ee 
ona 

os oe 

Cc 

ee | © eae see : One| 

< ae 

=: 
ae



a 

THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

Among the former Eastern European | GOVERNMENT POLICIES _| sh and sulfur brown coal. In the mining 

member countries of the Council for sector, severe environmental damage had 

Mutual Economic Assistance (CMEA), AND PROGRAMS been caused by untreated tailings and 

Czechoslovakia had one of the largest and In 1991. the Government of overburden dumps. The use of outdated 

perhaps the most advanced steel industry. Czechoslovakia directed most of its processing technology and relatively low 

This was largely the legacy of the energy to transforming the country’s mineral recovery allowed significant 

country’s relatively short period of full economy to a market system. The amounts of potentially useful metal and 

independence from 1918 to 1938, when Government’s policies included the other mineral components to be leached 

Czechoslovakia was considered among freeing up of up to 85% of the prices into the environment. In many cases, the 

the leading technological centers in from central administrative control, the application of modern minerals processing 

Europe, especially in respect to implementation of tight monetary policies technology at the country’s tailings and 

engineering and metallurgy. During this to control inflation, and instituting partial overburden dumps reportedly would 

period and prior to World War I, when foreign exchange conve rtibility within the create both important additional mineral 

this region was part of the Austro- country. Additionally, the Government resources and _ prevent further 

Hungarian Empire, the Skoda Works in reportedly auctioned about 25.000 small environmental degradation. Official data 

what later was to become the Czech and businesses and returned approximately from a study of mining and mineral- 

Slovak Federal Republic was one of 100,000 small businesses to their original related solid wastes from 1980 to 1987 

Europe’s premier machine tool works and owners. found the average annual output of wastes 

munitions manufacturers. In addition, For 1992, the Government planned to to have amounted to about 453 Mmt. Of 

Czechoslovakia has been an important extend its denationalization efforts to this amount, coal mining waste and 

central European producer of industrial large-scale state-owned industrial overburden amounted to about 404 

minerals, such as basalt, clays, gypsum, enterprises, including those in the Mmt/a, or 89% of the total; ashes, slags, 

limestone, and magnesite, used in both minerals sector. In common with other and dross from coal consumption 

the construction materials and chemical former members of CMEA, the policies amounted to 24 Mmt/a, or 5% of the 

industries within the region. associated with Czechoslovakia’s former total; and that of the industrial minerals 

In 1991, Czechoslovakia’s major centrally planned economy stipulated self- and construction materials mining and 

economic indicators’ reflected the sufficiency at all costs, which was aimed processing sectors amounted to about 21 

transition of the country’s economy from at abolishing reliance on the world market Mntt/a, also within the range of 5%. 

a centrally planned to a market-based or reducing it to a minimum. From 1948 Solid waste from metals mining and 

structure. Official Government statistics to 1989, the expansion and development processing during this period amounted to 

indicated major declines in both industrial of the country’s heavy industries was the only 4.4 Mmt/a, or 1% of the total 

production and GDP (23% and 16%, predominant concern of the Government’s waste. 
respectively). However, the extent (if economic planners. Decoupled from the Reportedly, the most serious medium 

any) to which the country’s accounting world market, Czechoslovakia’s heavy of pollution in Czechoslovakia has been 

system has been changed to reflect industry including the minerals industry sulfur dioxide (SO,) emitted with other 

Czechoslovakia’s new economic direction | ).. much of the flexibility needed to noxious stack gases during the burning of 

was not clear. Reportedly, the largest maintain competitiveness with market high ash and sulfur coals, mainly at coal- 

declines in industry during 1991 economy countries fired electric powerplants. In respect to 

concerned the production of the Czechoslovakia’s industries, compared total consumption of all energy carriers, 

nonferrous metals mining and processing with those of market economy countries measured in terajoules, the use of 

sector and output in the country’s became relatively inefficient an d domestically mined brown coal and 

construction industry. polluting. Reportedly, serious lignite represented, on average, about 

environmental pollution was caused by 55% of the enerey annually ° nsumed in 

the mining sector and the burning of high Czechoslovakia. The emission of SO, 

THE MINERAL INDUSTRY OF CZECHOSLOVAKIA— 1991 T7



mE 

from 1980 to 1987 reportedly amounted | cleaning up the environment. Reportedly, | production from 1989 to 1990, may 
to about 3.1 Mmt/a. The distribution of | this was in addition to an earlier grant of | reflect a determined effort by the regional 
SO, by sector showed the electric power | $5 million to Czechoslovakia that was to | authorities in the Slovak Republic both to 
generating industry to have contributed | be earmarked for technical assistance and | push output toward the smelter’s (Zhar 
annually 54% of the total emission of | training in the environmental field. nad Hronom) operational capacity and to 
SO,, followed by the chemical and textile proceed with plans to raise capacity by 
industries, 16%, and metallurgy and | PRODUCTION 1994. Production in the industrial 
heavy machine building and minerals sector in most cases declined 
metalworking, 8%. The overall performance of the | compared with that of 1990. Similarly, 

In 1985, the Government of | country’s minerals industry continued to | with the exception of crude petroleum 
Czechoslovakia addressed many of the | show a downward trend that was evident | production, the production of mineral 
country’s severe environmental pollution | in 1990. In common with several other | fuels declined in 1991. Although the 
problems in legislation titled, “the | former centrally planned economy | output of crude petroleum did increase 
Resolution of the Government of | countries that were members of CMEA, | during the year, its output did not reach 
Czechoslovakia No. 226/1985." | Czechoslovakia’s transition to a market | the level achieved in 1989. (See table 1. ) 
Resolution No. 226/1985 stipulated a | economy system involved the gradual 
sharp reduction in the rate of growth of | creation of a market supply-demand | TRADE 
air pollution through 1990 and its | relationship coupled with the use of prices 
cessation entirely by 1995. An additional | that reflected real costs. Producers no Abridged trade returns published in 
goal was to restore air, ground, and | longer were obliged to increase or | Czechoslovakia’s statistical abstract for 
water quality to conditions that prevailed | maintain mineral output levels at all costs | 1992 generally showed declining trends in 
in the 1960’s. and were free to plan closures of | mineral imports for 1991. Import 

The chief issue concerning | economically and, in some cases, | statistics for selected metal ores and 
environmental legislation in former | environmentally unsustainable operations. | metals displayed an increase only in the 
CMEA-member countries was the general Aggregate indexes of industrial | import of iron ore (12,028,000 tons) 
lack of enforcement of many or all of the | production by sector for 1991 showed a | compared with that of 1990. This 
provisions prescribed by law. Although | decline in output in all mineral-related | increase reflected a 23% growth in the 
the degree of noncompliance varied | sectors compared with those of 1990. | U.S.S.R.’s delivery of iron ore to 
among the CMEA _ members, | The value of output of the mineral fuels | Czechoslovakia compared with that of 
nevertheless, it was reportedly extensive | industry (extractive and processing) | 1990. Imports of crude steel (101,000 
in all cases. Data published in the | declined by 5.5%. In 1991, the fuel | tons) declined by 85% compared with 
official statistical abstract for{| industry’s share in the value of total | those in 1990, and imports of manganese 
Czechoslovakia for 1992 suggest a | industrial production was 5.7%. The | ore (217,000 tons) fell by 77% during 
consistent decline in all categories of | production of the steel industry, whose | this period. The U.S.S.R.’s exports of 
harmful emissions into the atmosphere in | share of total industrial output was 9.6%, | iron ore to Czechoslovakia constituted 
1990 compared with those in 1989. | declined by 22% compared with that of | 88% of Czechoslovakia’s total iron ore 
However, this may have resulted as much | 1990. And, as already noted, the steepest | imports for 1991. Similarly, 
from an almost universal decline in the | decline in output, 43.2%, was in the | Czechoslovakia’s imports of manganese 
country’s industrial production during the | nonferrous metals sector (extractive and | ore and crude steel from the U.S.S.R. 
political and economic transition to | processing), whose share in total value of | constituted 46% and 96%, respectively, 
democratic and market economy | output of industry was 2.2%.| of the country’s total imports of these 
structures as to any focused effort to | Additionally, the indexes for the | mineral commodities during the year. In 
abate pollution from industrial point | chemical, construction materials | the category of industrial minerals, 
sources. The political impact of | (extractive and processing), and glass and | imports of asbestos (16,974 tons), sulfur 
environmental pollution inj ceramics (extractive and processing) | (199,000 tons), calcined soda (203,000 
Czechoslovakia was demonstrated when | industries indicated their respective shares | tons), and phosphate rock (31,000 tons, 
environmentally oriented public interest | of total industrial output at 4.3%, 2.6%, | P,O,), respectively, declined by 48%, 
groups prevented the development of the | and 1.5%; their respective decline in | 50%, 2%, and 66%. More than 90% of 
Mokrsko gold deposit because of alleged | output value compared with that of 1990 | the country’s sulfur imports was provided 
high environmental risks. was 31.3%, 32.7%, and 25.9%. by Poland and almost 80% of the 

In September 1991, the Governments Among the major metals only | asbestos imported by Czechoslovakia was 
of the United States and Czechoslovakia | aluminum showed a marked production | shipped by the U.S.S.R. 
signed an agreement that provided | increase (by volume) in 1991 compared Poland also supplied Czechoslovakia 
Czechoslovakia with a $15 million grant | with that of 1990. However, this | with 38% of its import requirements for 
from the United States to be used for | increase, following a decline of | soda ash. Czechoslovakia’s imports of 
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natural gas (11,673 Mm’) and petroleum | Decim S.P. of Czechoslovakia. The | facilities were shipped to the Krompachy 

(11,383,000 tons) in 1991 declined by | proposed new company, called Aluminum | smelter and refinery. 

42% and 16%, respectively. The | Decim, would reportedly take over and In addition to smelting concentrates 

U.S.S.R. remained the dominant provider | manage the aluminum processing | produced from domestic ore, the 

of these fuels to Czechoslovakia, | operation of Kohohute Decim in northern | Krompachy smelter and refinery also 

accounting for 82% of the country’s total | Bohemia. Alusuisse proposed to invest | processed about 4,000 mt/a of 

petroleum imports and 100% of its | capital in the venture for new equipment | concentrates from both Cuba and 

imported natural gas. Available data for | and technology to produce high-quality | Mongolia and approximately 17,000 mt/a 

selected mineral exports for 1991 show | aluminum semimanufactures for sale in | of scrap. The Krompachy smelting and 

more mixed results. Exports of | both Western and Eastern Europe. refining complex also had facilities to 

bituminous coal (2,484,000 tons), lignite produce copper billets, powder, and 

(2,722,000 tons), and coke (1,127,000 Copper.—Reportedly, | Czechoslova- | limited quantities of plate and wire. To 

tons) rose by 60%, 8%, and 12%, | kia’s consumption of copper in recent | meet the needs of the country’s four 

respectively. Exports of rolled steel | years ranged from a high watermark of | major producers of copper 

products (1,784,000 tons) and steel pipe | about 97,000 tons in 1986 to slightly | semimanufactures (Celahovice, Povrly, | 

declined, compared with those in 1990, | more than 76,000 tons in 1990. The | Provaske Strojarne, and Velvary), refined 

by 40% and 22%, respectively. Among | decline in the country’s consumption of | copper was imported, ranging from about 

industrial minerals, exports of kaolin | copper and most other nonferrous metals | 40,000 to 49,000 mt/a. The U.S.S.R. 

(366,000 tons) rose by 2% and plate glass | was consistent with industry’s general | has been historically the largest exporter 

(9,657,000 m’) by 66%. However, the | readjustment to newly emerging market- | of refined copper to Czechoslovakia, 

export of magnesite (111,000 tons) | driven economic conditions. With | accounting for about 80% of the 

declined by almost 80% from the level of | traditional foreign commercial | country’s total imports. 

the preceding year. relationships within the context of CMEA Data for 1990, the last year for which 

Reportedly, late in the year,| no longer valid, Czechoslovakia’s | the country’s trade returns were largely 

Czechoslovakia’s largest foreign trade | nonferrous metals sector was faced with | available, indicated a total import of 

organization involved in mineral trade, | both declining domestic and export | refined copper of 42,700 tons, of which 

Kerametal, received approval from its | markets. Reportedly, from 1990 to 1991, | the export component from the U.S.S.R. 

shareholders—mainly the country’s steel | the domestic market for nonferrous | amounted to 32,300 tons. Additionally, 

and metal companies—to sell about 32% | metals had fallen by as much as 80% | shipments from the Federal Republic of 

of the company’s equity to foreign | from its previous levels during the | Germany and Poland were reported at 

investors. country’s period of central economic | 400 tons and 8,000 tons, respectively. 

planning. However, partial trade data available for 

STRUCTURE OF THE According to officials of the Ministry | 1991 indicated increasing shipments of 

MINERAL INDUSTRY of Industry, a plan to restructure the| cathode from Germany to 

ss sss | processing and fabricating plants | Czechoslovakia: about 6,500 tons during 

Table 2 lists the administrative bodies | belonging to the nonferrous metals sector, | the first 9 months of the year. 

as well as subordinate production units of including those for copper, would be | Consumption of copper would continue 

the main branches of the country’s formulated in 1992. Excluding 1991, | to decline mainly in the near term. The 

mineral industry in 1991. (See table 2.) when domestically produced copper | need for modern infrastructure and urban 

declined substantially by 22% from the | construction would give copper a boost 

COMMODITY REVIEW level reached in 1990, domestic mine | through the  telecommunications 

sss | production of copper, in most years, | component in these spheres of activity. 

Metals generally has accounted for only about | However, the issue concerning the future 

5% of domestic consumption. Copper | of the mining and smelting components of 

Aluminum.—In April, following the | 4S mined at small underground | Czechoslovakia’s copper industry would 

country’s return to a democratic political Operations at the Rudnany Mine in | depend mainly on the costs that would be 

structure, Alusuisse-Lonza Holding AG | Slovakia and Zlaty Hory in Moravia | involved in modernizing the Krompachy 

(Alusuisse) of Switzerland, reportedly, (Czech Republic). Both facilities | operation from the standpoint of both 

became the first Western European | produced multimetal concentrates. The | overall efficiency and optimizing pollution 

nonferrous metals producer to enter a | Concentrates produced at Rudnany have | control technology. Reportedly, the 

business venture in Czechoslovakia, | had an average grade of 19.7% copper, | entire component of mercury contained in 

With the approval of the Ministry of | 6-8 % antimony, and 1.95% mercury, | the concentrates is vented with the stack 

Industry, Alusuisse announced plans to while those produced at Zlaty Hory | gases during smelting operations, 

enter into joint venture with Kovohute graded 10.7% copper, 22.3% zinc, and | resulting in a serious health threat to the 

6.4% lead. Concentrates from both | outlying areas. 
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Tron and Steel.—Since 1989, | Severniy Mining and _ Beneficiation | an entire changeover in production 
excluding the U.S.S.R., Czechoslovakia | Complex in Krivoy Rog in the Ukraine to | process at the Sverma Steelworks at 

has been the largest producer of crude | the East Slovak Iron and Steel Works in | Podbrezova that has _ produced 
steel and steel products within the former | exchange for finished steel products. | semimanufactures used in_ the 

CMEA in terms of gross output and per | This agreement also included provisions | manufacture of seamless pipes. The 
capita output. Also, with the possible | for joint research work on ore processing | Sverma Steelworks planned to replace its 
exception of the former German | and other new technologies. open-hearth furnace with an electric arc 
Democratic Republic, Czechoslovakia’s Formal work on_ restructuring | furnace. Reportedly, a contract valued at 
technological level both in steelmaking | Czechoslovakia’s steel industry began in | about $10.5 million was awarded to Sta 

and machine building was reputedly the | March with an announcement that a study | Italiana Impianti pa (Italimpianti) to 
highest among the former members of | of the country’s steel industry would be | deliver a 60-ton electric arc furnace, a 

CMEA (excluding the U.S.S.R.). The | performed in the second half of 1991 by | ladle furnace, and associated assemblies. 

decline in the country’s production of | consultants from the United States and the | Reportedly, Stelwire, a subsidiary of 

steel and steel products in 1990 and 1991 | EC. In August, IFC Kaiser Engineers | Canada’s Stelco Inc., was awarded a 

was consistent with Government policies | (Kaiser), reportedly, was awarded a | contract, valued at about $700,000, to 

aimed at rationalizing all industrial and | contract, under a $450,000 U.S. | provide Czechoslovakia’s Bohunin Steel 

other commercial activities to ultimately | Government program to restructure | and Wire Co. with training in modern 

conform to domestic and foreign market | Czechoslovakia’s metallurgicalindustries, | management practice, marketing, and 
needs. Although output of steel was | to conduct a study of the steel industry | related disciplines. Stelwire officials, 

expected to continue to decline during the | and propose recommendations for | reportedly, did not discount the possibility 
transition to a market system, future | restructuring it. Most of the $450,000 | of future joint marketing arrangements 
demand would be driven by modernized | was to be designated for Kaiser’s | between the two companies that would 
machine tool and automotive sectors as | evaluation of the Poldi United Steel Co. | include products that are unique to each 

well as by structural steels needed to | in Kladno, the Trinec Steel Works in | company. 

modernize and develop the country’s | Trinec, and the East Slovak Steel Works 

infrastructure along EC standards. In | in Kosice. Industrial Minerals 
1991, steel production by process Reportedly, a number of steel industry 

amounted to about 4.4 Mmt by open | experts in Czechoslovakia considered that Czechoslovakia was richly endowed 

hearth, 1.3 Mmt by electric furnace, and | the country’s steelmaking capacity of | both in quantity and range of industrial 

6.4 Mmt by oxygen converter. | about 15 Mmt/a would have to be | minerals that met the needs of the 

Compared with that of 1990, production | reduced to about 5 to 8 Mmt/a to be | country’s chemical and construction 

by process declined by 25%, 30%, and | competitive. Similarly, in 1991, W.S. | materials sectors as well as its export 
11%, respectively. Domestic mining | Atkins Consultants of the United | trade. Industrial minerals should acquire 
supplied only a small percentage of the | Kingdom was awarded a contract worth | added importance during 
steel industry’s requirements of iron ore, | about $1.4 million to do a study for | Czechoslovakia’s transition to a market 

which in 1991 amounted to about 12% of | rationalizing and modernizing the | economy system, especially given the 

the total requirement; the rest was | Vitkovice integrated steelworks in| unifying forces in Europe generated by 

imported mainly from the U.S.S.R., | Ostrava. Early recommendations in the | the EC’s integration policies. EC-set 

Brazil, and India. Soviet iron ore | study urged the Vitkovice steelworks to | standards, including those prescribed for 
shipments amounted to approximately | concentrate future investment in plate and | the construction materials manufacturers, 
87% of total imports for the year. seamless pipe. Vitkovice’s management | will be increasingly adopted by European 

Traditional barter-based trade | agreed to these recommendations and | countries regardless of their immediate 
agreements for mineral raw materials | indicated that based on additional findings | EC membership status because the 
with the U.S.S.R. and several other | by W.S. Atkins, beginning in January | adoption of these standards would be 
former CMEA-member countries | 1992, the company would take the form | among the prerequisites for EC 
continued to be advantageous for | of a holding company with subsidiaries | membership. Additionally, non-EC 
Czechoslovakia and other countries owing | for steel production, engineering, and | countries wishing to conduct foreign 
to a lack of hard currency reserves and | enterprise or corporate affairs. | To | commerce with the EC would be required 
other financial resources in the region. implement the proposal that emphasized | to ensure that their export products meet 

In 1991, an example of the barter- | the production of plate and seamless pipe, | EC standards and specifications. The 
based mineral trade between | Vitkovice’s management planned to | need to modernize Czechoslovakia’s 
Czechoslovakia and the U.S.S.R. was an | upgrade the enterprise’s seamless pipe | infrastructure (airports, | commercial 
agreement worth $93 million, reportedly | and plate mills by 1993. buildings, highways, railroads, riverine 
signed in August, that entailed exports of Efforts to modernize various steel | port facilities) and the requirements of 
100,000 tons of iron ore in 1991 by the | industry facilities during the year included | both the country’s domestic and export 
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markets should significantly raise the | Cizkovice’s 700,000-mt/a operation could | before the year 2000, owing to a negative 
profile of the industrial minerals sector in | be increased to 850,000 tons with a | environmental impact from magnesite 
the economy. minimum investment. Financial details of | workings in the area. The Slovak 

the agreement were not disclosed, but, | Economics Ministry also announced plans 
Cement.—There were a number of | given Coppee’s acquisition of the | to produce 99 %-pure magnesite clinker 

important foreign commercial transactions | Karsdorf Cement Works, eastern | with no iron residual from the ore and an 
in the cement industry during the year. | Germany’s largest producer of cement, an | almost pure magnesium oxide. 
At yearend, an agreement reportedly was | eventual acquisition of Cizkovice near the 
reached between National Property Fund | German border would give Coppee a | Mineral Fuels 
of the Czech Republic and Italy’s Ital | strong position in the region. Coppee 
Cementi Du. S.p A. (Ital Cement) that | indicated that it planned to keep the Coal.—Domestic coal mining annually 
would allow Ital Cement to invest in a.s. | existing management at the Cizkovice | has supplied Czechoslovakia with about 
Cement Hranice. As part of the | works but would also participate in|} 55% of its energy needs and has 
agreement Ital Cement reportedly would | management decisions. amounted to about 87% of the country’s 
assist in the construction of a new 2,500- In June, Heidelberger Zement AG, the | total primary energy production. In 
ton-per-day clinker shop at a.s. Cement | largest cement producer in Germany, | 1991, there were seven brown coal- and 
Hranice. The new clinker shop would be | reached a preliminary agreement with the | lignite-producing districts in the country. 
fully automated and equipped with the | Government of Czechoslovakia to acquire | In the Czech Republic, the brown coal- 
latest dust-abatement technology. | a 40% holding in Pragocement Radotin in lignite-producing areas were at Brno, 
Reportedly, both partners in this venture | Prague and Cementarny a vapenky | Kladno, Most, Plzen, Sokolov, and 
expected the Czech company to be | Beroun in Kraluv Dvor. Each acquisition | Trutnov. In the Slovak Republic, only 
competitive in selected European markets. | reportedly would amount to $19 million. | Prievidza (Handlovan) produced brown 
Details of the financial arrangement | Additionally, Cementarny a vapenky | coal. Overall recoverable resources of 
between a.s. Cement Hranice and Ital | Beroun announced plans to sell 49% of | brown coal and lignite in Czechoslovakia 
Cementi Du. S.p A. were not disclosed. | its subsidiary, Velkolom Certovy Schody | amounted to 8,850 Mmt. Reportedly, 

Also at yearend, SA des Cimenteries | (VCS), which operates quarrying facilities | 90% of the brown coal-lignite was 
"CBR" (CBR) of Belgium reached an | at the largest limestone resources in | extracted by surface mining and is 
agreement with the Government of | Eastern Europe, to the Lhoist Group of | typically a high ash and sulfur product 
Czechoslovakia that would allow it to | Belgium. Reportedly, the value of the | ranging from 6.6% to 41.1% in ash 
acquire a 35% share in Cementarny a/| transaction would amount to| content (30% average). The coal’s sulfur 
Vapenky Mokra A.S. (CeVa Mokra), the | approximately $13 million, and a further | content ranged from 0.7% to 6.0% (1.8% 
major cement producer in the southern | investment in VCS, valued at $12 | average). Most of the brown coal and 
Moravian and Bohemian regions of the | million, would be made by Lhoist by | lignite has been consumed by the 
Czech ‘Republic. The agreement called | 1993. A similar agreement would allow | country’s _ electric power generating 
for CBR to acquire a 72% share in CeVa | Holderbank of Switzerland to acquire | industry, causing a significant SO.- 
Mokra by the end of 1994 and gives CBR | initially a 30% stake in Cementarny a | emission problem, as noted previously. 
an option to raise its share to 77% | vapenky Prachovice, valued at about $25 Bituminous coal was mined entirely 
between 1994 and 1999. CBR’s total | million. Additionally, provisions in the | underground (longwall method) at the 
investment program in CeVa Mokra | agreement allow Holderbank to eventually | East Bohemia, West Bohemia, Kladno 
would amount to about $65 million over | acquire 57% equity in the company. | and Ostrava-Karvina Coalfields in the 
a 10-year period. In 1991, the | Reportedly, Heidelberg Zement, Lhoist, | Czech Republic. The Kladno and 
production capacity at CeVa Mokra | and Holderbank planned to focus the | Ostrava-Karvina Coalfields were the 
amounted to about 2 Mmt/a of cement | commercial activity of their acquisitions | largest producers of bituminous coal, 
and 250,000 mt/a of lime. Moreover, | in Czechoslovakia toward the German | respectively accounting for about 6% and 
the company’s mineral resource supply | market. 88 % of Czechoslovakia’s total bituminous 
position reportedly was more than coal output. About 73% of the coal 
adequate to ensure a profitable long-term Magnesite.—In 1991, Czechoslovakia | produced at Ostrava-Karvina has been 
business association. was ranked as the seventh largest world | suitable as coking coal. Kladno’s entire 

In July, Lafarge Coppee S.A. | producer of magnesite. All of the | output consisted of steam coal. The ash 
(Cappee) of France concluded a/| country’s exploitable resources of | content of the country’s bituminous coals 
preliminary agreement with the | magnesite were in Slovakia between | ranged from 5.2% to 55.4% (18% 
Government of Czechoslovakia to acquire | Lucenec and Kosice in the eastern part of | average); the sulfur content ranged from 
a 40% stake in Cizkovicka cementarna a | the Republic. According to the Slovak | 0.6% to 1.5% (0.65% average). In 
vapenice (Cizkovice) in the Czech | Economics Ministry, the production of | 1991, Government sources indicated that 
Republic. The output of cement at | magnesite would be reduced by 25% | although coal’s share in the country’s 
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energy balance should gradually decline, | discussion during the year owing to a fire | former CMEA-partner countries, 

by the turn of the century it would still | that resulted in a leakage of radioactive | including Czechoslovakia. 

constitute between 45% and 50% of | material at the Jasloske Bohunice nuclear Reportedly, in September, the Adria 

Czechoslovakia’s energy requirement. power station and the general issue of | pipeline, which carried petroleum from 

long-term disposal of spent nuclear | Iran and Nigeria from Yugoslavia’s port 

Natural Gas.—The U.S.S.R.| materials. Although the radioactive | at Omisali to Hungary and 

continued to supply Czechoslovakia with | leakage at the Bohunice reactor was Czechoslovakia, was closed because of 

100% of its import needs of natural gas. | contained, there was a reported total of | the widening civil war in Yugoslavia. To 

In 1991, the U.S.S.R.’s deliveries of | 327 incidents at the country’s nuclear | compensate for the shortage of imported 

natural gas to Czechoslovakia constituted | power stations during the year. With the | petroleum in 1991 and to ensure future 

about 66% of the country’s total | exception of the accident at Bohunice, the unimpeded supplies to its consumers, 

consumption of natural gas. In August, | rest of the incidents, reportedly, were | Czechoslovakia’s Government considered 

Czechoslovakia signed an amended | minor and did not present safety | a number of proposals for new petroleum 

agreement with the U.S.S.R. that would | problems. pipelines to be built in more politically 

extend the cooperation between the two The second issue, relative to | stable areas of Europe. Reportedly, a 

countries on the construction of the | radioactive wastes, raised concerns about | decision was made to extend the 

U.S.S.R.’s Yamburg natural gas pipeline. | the environmental impact of handling and Transalpine petroleum pipeline that runs 

The original agreement provided | storage of spent nuclear fuel. | from Trieste in Italy to Austria and 

Czechoslovakia with Soviet natural gas in | Reportedly, the country’s spent fuel Germany to Czechoslovakia. The annual 

exchange for Czechoslovakia’s work on | would no longer be accepted by the | carrying capacity of the planned extension 

constructing pipeline facilities and | U.S.S.R. for permanent storage. The | would be 55 Mmt/a of petroleum. 

supplying large-diameter pipe and | U.S.S.R. agreed to store this material | 

equipment. only on a temporary basis for a fee. | Reserves 

The new agreement, while calling for | Consequently, the Government of 

the continuation of most of the provisions | Czechoslovakia, reportedly, planned to In view of Czechoslovakia’s effort to 

of the prior agreement, also recognized | hold the spent nuclear fuel at the | transform its economy to a market-based 

the U.S.S.R.’s debt of more that 1.5 | Jaslovske Buhunice nuclear power station | system, the country’s mineral resources 

billion transferable rubles (nonconvertible | until 1994. The Ministry of the | will be subject to reevaluation from a 

barter accounting units) to| Environment planned to begin a study of | market economy perspective. Reserves, 

Czechoslovakia for uncompensated past | potential permanent storage sites in 1992. | as defined by market economies, are 

deliveries of goods and_ services. | Czechoslovakia supplied its nuclear mineral deposits that can be mined at a 

Reportedly, the U.S.S.R. would repay | electric power facilities with fuel | profit under existing conditions with 

this debt and its interest with additional | produced from uranium ore mined | existing technology. In centrally planned 

deliveries of 16.35 Mm? of natural gas to | domestically in the Czech Republic at | and other non-market-economy countries, 

Czechoslovakia over the next several | mining districts in Central Bohemia | such as Czechoslovakia, political rather 

years. (Pribram), West Bohemia (Dylen), South | than economic consideration was 

Moravia (Rozna), and North Bohemia | paramount in formulating policies for 

Nuclear Energy.—Czechoslovakia | (Hamr). Reportedly, Czechoslovakia’s | industrial development. Political 

operated two nuclear electric power | uranium mines have produced about 900 | directives to discover exploitable mineral 

stations at Dukovany in the Czech | to 1,350 mt/a of contained U,O, and had | resources may have resulted in possible 

Republic and at Jaslovske Bohunice in the | a combined capacity to produce 2,200 | overestimations and other distortions of 

Slovak Republic. Each power station was | mt/a. Although a decline in uranium ore collected field data. 

equipped with four Soviet-built 440-MW | production was expected by 1995, partly The system that was used to measure 

VVERR (pressurize water) reactor blocks. | owing to depletion at several mining "reserves" was based on two cross- 

The total installed capacity of both | facilities, the country should have | imposed classification schemes, one 

nuclear reactors represented about 15% | sufficient resources to meet an expected | relating to the exploitability of the 

of the total installed electric power | demand of 900 mt/a through the 1990’s. | mineral in question and the other relating 

generating capacity of the country. In to the reliability of the information on its 

1991, the Mochovce nuclear powerplant Petroleum.—A_ deficit in the] quantity and grade. The first system 

(1,560 MW) in Slovakia and the Temelin | production of petroleum in the U.S.S.R., determined whether or not the deposit 

nuclear powerplant (1,780 MW) in the | caused by that country’s internal | was suitable for exploitation, given the 

Czech Republic were under construction. | economic and political difficulties during | current technological capability and need. 

The future of the country’s nuclear | the year, resulted in a shortfall of | The second classification related to the 

industry was the subject of intense | petroleum deliveries to the U.S.S.R.’s reliability of the data gathered on the 

quantity of the mineral in situ. The 
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second classification designated deposits | system into account, Czechoslovakia’s | OTHER SOURCES OF INFORMATION 

into "reserve" categories A, B, C,, and | mineral resources in categories A+B+C, 

C,, based on the Soviet classification | are given in table 3. (See table 3.) Federalni statisticky urad 
system, where sufficient geological data Sokolovska 142 | 
have been gathered relative to the size of | INFRASTRUCTURE 18613 Prague 8 
the deposit and its mineral grade. ie ensiovaie ; 

, , ee inisterstvo zahranicneho obchodu 
In category A, the reserves" are Czechoslovakia’s inland system of Politickych veznu 20 

known in detail. The ore boundaries are | ways and communications consisted of 11001 Prague 1 
outlined by trenching, exploratory | 87,118 km of railroads, highways, and Czechoslovakia 

workings, or exploratory boreholes. The | internal waterways. The railroad system | GEOFOND 
depositional environment, the proportion | consisted of 12,855 km of 1.435-m-gauge Kostelni 26 

of different commercial grades of ore, | track, 102 km of 1.520-m track, and 146 17021 Prague 7 

and the hydrogeological conditions of | km of 0.750- and 0.760-m narrow-gauge Czechoslovakia 
projected exploitations have been | track; 2,861 km was double track and GEOFOND 
ascertained. The quality and | 3,798 km was electrified. The highway Bukurestska 4 
technological properties of the ore are | and road system was 73,450 km in total 81104 Bratislava 

ascertained in detail, ensuring the | length, of which 517 km was classified as | | Czechoslovakia ; 
" ae a ; : stredni ustav geologicky 

projected reliability of beneficiation and | superhighways. Czechoslovakia had 475 Malstranske nam. 19 

production operations. km of navigable inland waterways with 11821 Prague 1 
In category B, the "reserves" in place | riverine ports at Prague on the Vltava Czechoslovakia 

are explored. The ore bodies are | River, Decin on the Elbe River, and | Slovensky geologicky ustav 
outlined by exploratory workings or | Komarno and Bratislava on the Danube. Bukurestska 4 
boreholes. The depositional environment | The country’s maritime outlets are 81104 Bratislava 
is known and the types and industrial | entirely in neighboring countries: Poland Czechoslovakia 

grades of ore are ascertained but without | (ports at Gdynia, Gdansk, Szczecin), 
details of their distribution. The quality | Croatia (port at Rijeka), Slovenia (port at 

and technological properties of the ore | Koper), and Germany (ports at Hamburg 

are known sufficiently well to ensure the | and Rostock). The country’s merchant 

correct choice of beneficiation system. | fleet totaled 437,291 dwt and included 13 

The general conditions of exploitation and | cargo vessels and 9 bulkers. Pipelines 

the hydrogeological environment are | consisted of 1,448 km of pipe for crude 

known in good detail. petroleum, 1,500 km of pipe for 

In category C,, the "reserves" in place | petroleum products, and 8,100 km of 

are estimated by a sparse grid of | pipe for natural gas. 

exploratory boreholes or workings. This 

category also includes "reserves" | OUTLOOK 
adjoining the boundaries of A and B 

categories of ore as well as "reserves" of In the near term, the profile of 
very difficult deposits in which the | Czechoslovakia’s mineral industry will be 
distribution of the values of mineral | determined by the country’s economic 
cannot be determined even by a dense | restructuring to a market system, as well 
exploratory grid. The quality, types and | as social demands for both Government 

industrial grades, and technology of | action on environmental protection and 

beneficiation are ascertained tentatively | the maintenance of acceptable levels of 

by means of laboratory tests and analyses | employment. However, in 1991, it 

and by analogy with known deposits of | became apparent that much of the debate 

the same type. The general conditions of | on these issues could be subordinated to 

exploitation and the hydrogeological | the politics of the country’s emerging 

environment are known tentatively. separatist movements to create 
The C, category includes those | independent Czech and Slovak Republics. 

"reserves" in place that adjoin the 
explored "reserves" of A plus B plus C, 
categories as well as "reserves" indicated 
by geological and geophysical evidence 

and confirmed by boreholes. Taking this 
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TABLE 1 

CZECHOSLOVAKIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991" 

METALS | 

Aluminum: 

Alumina 134,200 137,500 205 ,000 175,000 186,600 

Aluminum ingot, primary 32,366 31,435 32,576 30,067 49,387 

Antimony, mine output, Sb content *1,000 2,921 1,187 1,272 °1,100 

Cobalt metal*® 50 50 250 259 60 

Copper: 

Mine output: 

Ore, gross weight 830,000 796,000 743,000 ™5 17,000 225,000 

Concentrate: | 

Gross weight 24,782 23,303 20,895 16,899 11,313 

Cu content® 5,200 5,100 74,900 23,308 2,600 

Metal: 

Smelter, primary°® 5,300 5,000 5,500 *4,300 3,500 

Refined, primary and secondary 27,202 27,076 26,920 24,606 25,273 

Gallium metal® kilograms 3,500 3,700 *2,000 21,345 1,400 

Gold metal® do. 600 600 550 550 300 

Iron and steel: 

Iron ore: 

Gross weight thousand tons 1,798 1,773 1,780 1,831 1,738 

Fe content do. 462 °440 470 480 °460 

Metal: 

Pig iron do. 9,788 9,706 9,911 9,667 8,479 

Ferroalloys, electric furnace do. 161 162 166 169 162 

Crude steel do. 15,356 15,319 15,465 14,877 12,071 

Semimanufactures do. 12,950 12,999 12,929 12,555 10,442 

Lead: 

Mine output: 

Concentrate, gross weight 5,612 5,429 5,351 5,898 6,645 

Pb content 2,801 2,800 *2,700 2,997 *3,400 

Metal, secondary 26,008 26,045 26,008 23,665 17,835 

Manganese ore, gross weight? 900 — — — — 

Mercury 164 168 131 126 75 

Nickel metal, primary° 3,800 3,800 *3 800 22,970 2,400 

Silver® kilograms 30,000 30,000 30,000 25,000 20,000 

Tin: 

Mine output, Sn content 500 7600 500 300 — 
Metal, primary and secondary 545 515 562 613 118 

Tungsten, mine output, W content® °45 °50 74 83 85 
Uranium® 2,300 2,300 *2,300 *1,900 1,900 

Zinc: 

Mine output: 

Ore, gross weight 700,000 694,000 682,000 7664,000 533,000 

Concentrate, gross weight 13,662 13,870 14,137 15,423 16,611 

Zn content °7,000 *7,000 7,067 7,500 7,800 

Metal, secondary 1,143 1,357 1,296 978 811 

See footnotes atend of table. 
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TABLE 1—Continued 

CZECHOSLOVAKIA: PRODUCTION OF MINERAL COMMODITIES! | 

| (Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991? 

INDUSTRIAL MINERALS 

Barite *60,000 60,794 50,800 87,000 °85,000 
Cement, hydraulic thousand tons 10,369 10,974 10,888 10,215 8,299 
Clays: 

Bentonite® 30,000 30,000 30,000 30,000 25,000 
Kaolin 697,000 685,958 698,000 "812,000 705,000 
Diamond, synthetic® carats — 5,000 5,000 5,000 5,000 
Fertilizer, manufactured: 

Nitrogenous, N content 596,409 596;420 603,848 513,897 356,700 
Phosphatic, P,O, content 277,041 313,009 295 ,643 256,811 168,329 
Potassic, K,O content 110,542 115,625 108,420 "105,784 34,625 
Mixed 427,095 478,001. 410,631 *410,000 11,040 

Fluorite® 60,000 60,000 60,000 60,000 55,000 
Fluorspar® 95,000 95,000 768,910 246,966 45,000 
Graphite *20,000 *15,000 14,676 12,171 °12,000 
Gypsum and anhydrite, crude 770,998 774,133 796,000 ™744,000 624,000 
Lime, hydrated and quicklime thousand tons 3,237 3,311 3,346 73,350 3,230 
Magnesite, crude 671,000 630,786 642,000 561,000 328,000 
Nitrogen: N content of ammonia 775,640 771,100 603,848 513,807 °400,000 
Perlite 41,997 43,390 °44,000 41,700 °41,000 
Pyrite, gross weight® 140,000 140,000 140,000 140,000 140,000 
Salt 337,985 350,201 344,201 331,809 309,989 
Sodium compounds, n.e.s.: 

Caustic soda 332,441 337,062 337,053 334,754 334,000 
Soda ash 102,659 112,217 °110,000 104,360 104,000 

Stone: 

Limestone and other calcareous stones thousand tons 22,927 23,244 719,494 712,146 7,442 
Quarry stone, not further described thousand cubic meters 33,317 35,225 32,889 °30,000 °30,000 

Sulfur:* 

Native 6,000 6,000 6,000 6,000 6,000 
From pyrites 238,000 60,000 50,000 50,000 50,000 
Byproducts, all sources 40,000 40,000 40,000 40,000 40,000 
Total 84,000 106,000 96,000 96,000 96,000 

Sulfuric acid 1,264 1,249 1,142 *1 ,033 682 
Talc® 30,000 30,000 30,000 26,000 25,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 

Bituminous thousand tons 25,736 25,504 25,070 722,082 19,459 
Brown and lignite do. 101,986 99,919 94,263 *85,168 82,507 

Coke: 

Metallurgical do. 8,351 8,349 8,130 6,173 5,539 
Unspecified do. 2,235 2,237 2,017 3,464 3,037 
Fuel briquets from brown coal do. °1,000 1,128 1,147 1,051 892 
Gas: 

Manufactured, all types million cubic meters 7,270 6,782 6,334 T5939 5,376 
Natural, marketed‘ do. 696 732 683 457 418 

See footnotes atend of table. 
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TABLE 1—Continued 

- CZECHOSLOVAKIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity | — 1987 : 1988 1989 1990 1991? 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum: : | 7 

Crude: | 

As reported ~ . thousand tons 147 142 144 123 140 

Converted thousand 42-gallon barrels | 997 963 976 834 949 

Refinery products’ ) do. 126,000 126,000 120,000 295,462 90,000 

'Table includes data available through 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 

catimates of output levels. | | | | 

"Reported figure. . 

*This material, although reported as manganese ore, is believed to be manganiferous iron ore with a manganese content of about 17%, and as such is not equivalent to material ordinarily reported as manganese 

ore, which generally contains 25% or more manganese. . 

‘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. 

| TABLE 2 

CZECHOSLOVAKIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

| (Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies and major equity owners’ Location? Capacity 

Aluminum SNP Aluminum Works Ziar nad Hronom, central Slovakia 60 

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, Karlovy 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: 

Bituminous Mines in OKD coal basin Ostrava-Karvina, North Moravia 22,100 

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 

Galium kilograms SNP Aluminum Works Ziar nad Hronom, central Slovakia 4,000 

Iron: 

Ore Nizna Slana and Rudnan Central Slovakia 1,600 

Concentrate do. do. 1,300 

Lead-zinc, ore Horni Benesov and Zlate Hory North Moravia 400 

Do. Banska Stiavnica Central Slovakia 200 

See footnotes at end of table. 
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| TABLE 2—Continued 

| CZECHOSLOVAKIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies and major equity owners’ Location? Capacity 

Lead, metal secondary: 

Refined Kovohute Pribram Czech Republic Pribram 26 

Magnesite SMZ East Slovakia 550 

Mercury 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 do. 140 

Refinery Kolin, Kralupy, Pardubice, and Zaluzi Bohemia NA 

Do. Bratislava, Strazske, and Zvolen Slovakia NA 

Steel, crude ok Zeleziarne sp (East Slavak Iron and Steel Slovakia, Kosice 4,000 | 

| Do. Nova Hut sp (Ostrava) Czech Republic, Kunice-Ostrava 3,800 

| Do. Zelezarne Vitkovice Vitkovice-Ostrava 1,900 

Do. Trinecke Zelezarny (Trinec Iron and Steel Works) Trinec 3,000 

| Do. Poldi United Steel Works Kladno-Prague 1,700 

| Do. Svermove zeleziarne Slovakia, Podbrezova 600 

| Do. Zelezarny Bila Cerkev Czech Republic, Hradek-Rokycany 300 

Do. Zelezarny Veseli Veseli nad Moravou 300 

| Do. Zelezarny Chomutov sp Chomutov 350 

| Do. Bohumin Iron and Steel Works Bohumin 400 

| 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. 

| 
| 
| ! 
| 
| 
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TABLE 3 

CZECHOSLOVAKIA: APPARENT | . 7 " 

RESOURCES OF MAJOR | 
MINERAL COMMODITIES FOR | | : 

1991 | | 

(Thousand metric tons unless otherwise specified) : . 

| Commodity Resources 

Clay: . | 

Bentonite 50,000 ° . 

Kaolin ; 180,000 | | 
Refractory 148,000 , 

Copper, ore 0.6% to 0.9% Cu 44,846 

Coal: . 

| Bituminous - 1,791,000 
Brown . 4,179,000 . 

Lignite 221,000 ! 

Diatomite 8,800 | | 
Feldspar | 20,800 

Fluorspar 1;800 | 

Graphite 2,000 

Gypsum 117,000 

Iron ore 91,869 . 

Limestone 3,104,000 a ; 

Magnesite | 168,000 

Rock salt 263,000 

’ Sand: . 

Glass 97,000 ’ 

Foundry | 221,000 

Talc : | 400 | 
Source:  Gomaya Entsiklopediya, Moscow:  "Sovetskaya 
Entsiklopediya, 1991. 

| 
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THE MINERAL INDUSTRY OF . 

By Charles L. Kimbell 

DENMARK 7~=—._._..____| metal industry in Denmark is Danish | jurisdiction of the Forest and Nature 
CO ———C«E Steel Works Ltd. Agency, but in January 1, 1991, 

Denmark’s small but economically The gross domestic product (GDP) | responsibilitiess for these commodities 

viable mineral industry continued to make stood at $91.1 billion’ (purchasing power | were transferred to the Danish Geological 

a modest but nontheless very useful equivalent), with a real growth rate of | Survey. A tax of about $0.76 per cubic 
contribution to the nation’s economy in about 2%. The minerals industry’s | meter of any mineral moved has been 

1991, registering significant upturns in contribution to this GDP was. rather established, but it is exempted if the 

output in most of its major components. modest, but is incompletely assessed. product is exported. Mining and 

The most significant of these gains were The quarrying sector and the industrial | petroleum production are regulated by the 

those in the crude oil and natural gas minerals sector contribute about 1% each | Danish Ministry of Energy under the 

sector, which supplied substantially to the national economy, while the metals | Danish Underground Act of 1981. 

increased amounts of both crude oil and | Sector contributes only about 0.3%. The | Originally, the Dansk Undergrounds 
natural gas to both domestic and export electricity, gas, and water sectors as a | Consortium had a 50-year concession on 

markets, thereby not only reducing | 8fOUP contribute more than 2% to the | the exploration and _ exploitation of 
Denmark’s dependence on foreign energy | CCOnomy. Inseparable from other | hydrocarbons on Denmark’s continental 

sources, but also providing increased industry results are the contributions of | shelf, excluding the shelf around 

foreign exchange earnings. the crude oil and gas extraction sector, | Greenland and the Faroe Islands. 

Although Denmark is commonly known the oil refining sector, and the fertilizer However, this concession was rewritten, 

more as an agricultural producer than as chemicals-producing sector, each of some | allowing foreign companies to participate 

an industrial center, the country has a considerable importance in the mineral | in activities in the Danish North Sea. 

number of mineral industry activities industry, as well as in the nation’s overall | The Danish Geological Survey conducts 

beyond its relatively new oil and gas industrial picture. and publishes reports on geology and 

sector that contribute modestly to both the Unemployment in Denmark stood at | mineral research in the country. The 
national economy’s well-being and to 10.6% in 1991, a level substantially | Danish Ministry of Energy represents the 
global mineral supplies. Notable are the higher than in neighboring Germany, | Government in foreign dealings in oil and 
country’s cement industry, with overseas Norway, and Sweden, and indeed higher | gas explorations. The Ministry of 
involvement and a significant export than in all European Community (EC) | Environment sets limits to control all 
market, and the diatomaceous earth | Countries except Ireland, Italy, and Spain. | pollution sources, such as carbon dioxide, 
industry, with its substantial production The nature of Denmark’s mineral | nitrogen oxides, phosphates, sulfur 
of the diatomaceous clay commonly industry is such that it can offer but little dioxide, and particulates. 
termed moler. Of growing importance in | '© improve the unemployment rate, for it 
recent years has been production of sand, | } largely capital intensive. At aj| Production 

gravel, and crushed stone, not only to maximum, less than 3% of the country’s 
meet domestic requirements but also to labor force is engaged in minerals | Denmark’s mineral industry generally 
supply a very substantial export market, extraction and processing. enjoyed a good year in 1991, at least as 
chiefly in Germany, but including lesser its performance can be assessed from the 
amounts to other Scandanavian countries | GOvermment Policies and Programs levels of output. Production of most 
and the United Kingdom. commodities, both crude and processed, 
Denmark, through 1991, had no The Danish Raw Materials Act of 1978 | increased with respect to 1990 levels. 

metallic ore deposits that had been shown permits ownership and exploitation of raw | The 14% increase in crude oil output in 
to be economically viable, although the materials, such as sand and gravel, clays, | 1990 reflected continuing efforts to 
1991 discovery of heavy minerals in chalk, and shallow natural gas, whereas | achieve the greatest possible 
Quaternary terraces in the central area of deep hydrocarbons are regulated by the | independence from foreign energy 
the Jutland peninsula offered some hope Underground Act of 1981. Marine sand | sources. Crude oil output had been 
for commercial development. The only and gravel heretofore have been under the | increased 7% in 1990 and 17% in 1989. 
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Output of marketable natural gas—that | Trade those in the nonfuel sector by the 
part of gross production directed toward Ministry of Industry and those in the 

energy users rather than being flared or | Denmark continued to rely heavily on | fuels sector by the Ministry of Energy. 

reinjected to oilfield and gasfield | imports to meet its needs for metals and | The major producing and processing 
reservoirs—also increased sharply in | a number of industrial minerals for which | companies in Denmark are listed in table 

1991, logging a 26% increase over that | it has no resources. On the other hand, | 6. (See table 6.) 
of 1990. This increase came following a | exports of both fuel and nonfuel minerals 

meager 2.1% gain in 1990, but a 17% | and mineral products provide a part of | Commodity Review | 
growth in 1989, and_ reflected | the needed foreign exchange essential to 

improvement in utilization of the gross | preserving some sense of balance in| Metals.—Denmark has not previously 
amount of gas produced. trade. Growth in exports of both crude | been known to have any commercial 
Refined oil production in 1991 was only | and refined oil exceeded growth in | metallic mineral deposits. But in 1991, 

marginally above the 1990 level and was | imports of these two commodities, and | Norstral Minerals AG and the Danish 

more than 4% below the historic to date | when coupled with the substantial | Geological Survey discovered heavy 
high set in 1989. However, it is notable | increase in natural gas exports, | minerals in the Quaternary terraces of 

that the ratio of crude oil output to | Denmark’s mineral fuels industry on its | central Jutland. Boreholes showed a 
refinery production has been steadily | own has made an appreciable contribution | well-sorted sand containing more than 3 % 

narrowing—in 1991, crude output was | to improving the foreign trade balance. | heavy minerals. Norstral has an 

equal to about 88% of the year’s refinery | Through 1991, Germany remained | agreement with Denmark for exploration 

throughput. Although not all of | Denmark’s largest single trading partner | activities in Denmark for 5 years. 

Denmark’s crude oil output is refined at | in terms of the value of trade, both with | Det Danske Stalvalsevaerk A/S (Danish 

home, it is nonetheless significant that its | regard to Denmark’s exports and imports. | Steel Works Ltd.), Denmark’s only 

level is approaching that of refinery | Sweden ranked second and the United | producer of crude steel, increased output 

capacity and that it is also moving toward | Kingdom third in terms of the total value | of this product in 1991 to 633,000 tons, 

total refined oil demand levels. of both exports and imports. The United | a level that is about 97% of the facility’s 

Denmark’s production of crude steel | States ranked eighth after Norway, | rated capacity. In contrast, output of 

rose by almost 4% in 1991, but the | France, Italy, and the Netherlands among | steel semimanufactures was down to only 

output of steel semimanufactures fell by | destinations for Danish exports, and | 518,000 tons. Even if the firm operated 

about the same percentage. Crude | ranked sixth after France and the | at capacity, however, and if all output 

mineral production was limited to | Netherlands, but ahead of seventh-ranked | was retained in Denmark, it would be 

cement, clays, chalk and limestone, | Norway and eighth-ranked Italy among | able to provide only slightly more than 

diatomite and related materials, granite, | sources of Danish imports. Table 2 | one-fourth of the country’s total 1991 

sand, and gravel. provides data on the export and reexport | requirement, which aggregated close to 

Diatomite production was reportedly | trade of Denmark proper for 1989 and | 2.5 Mmt. Iron and steel imports totaling 
being phased out, but efforts were being | 1990, while table 3 gives corresponding | more than 1.85 Mmt were reported in 

made to find new sources of pure | import data. Tables 4 and 5 provide | 1991, and exports that year aggregated 

diatomite. Although diatomite production | similar data for the Faroe Islands, the | almost 660,000 tons. 

seemingly was declining as a result of | self-governing overseas administrative | In 1991, the company, with its electric 

depletion of reserves of the “pure” | division of Denmark situated about 330 | arc furnaces and other facilities in 

mineral, output and export shipments of | km north of Scotland and 440 km | Fredricksvaerk, about 60 km northwest of 

moler, a diatomite and clay mixture, | southeast of Iceland, between the | Copenhagen, recorded a profit of $10.53 
evidently were increasing. Norwegian Sea and the North Atlantic | million. The company’s’ exports 
Gains in production of sand and gravel | Ocean. These islands thus far have | represented about 72% of total sales. It 

evidently were the result of expansion of | proven unimportant from the viewpoint of | employed about 1,300 persons, and its 

both onshore quarries and offshore sand- | mineral commodity supply, but they do | raw material feed was exclusively scrap, 

pump dredge-type operations; of the | have a modest but measurable | some derived in Denmark, but with 
latter, 40 or more were in operation, | requirement for mineral mate- | additional supplies being imported. 
some in Danish inshore waters, others in | rials—mostly fuels and fabricated metals. | Rather surprisingly, Denmark has been a 
the North Sea. (See table 1.) (See tables 2, 3, 4, and 5.) net steel scrap exporter. 

Structure of the Mineral Industry Industrial Minerals.—Asbestos.—Even 

though Denmark has laws prohibiting the 

All Danish companies involved in the | manufacture of products containing 
minerals industry are privately held, but | asbestos, the country still imports some 

are regulated by Government ministries: 
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crude asbestos from Canada, as well as | material in Denmark may have finally | 100,000 mt/a at Frederikssund from 

some manufactured products containing | been depleted. oyster shell beds. Reserves of the oyster 

asbestos. oe shell deposit were estimated to be 

Diatomite, Moler and_| sufficient for about 30 years. Chalk is 
Cement.—Aalborg Portland Cement | Vermiculite.—Although production of | quarried in the Stevns region and treated 

Fabrik A/S is the only cement producer | diatomite has been very sharply reduced, | ina plant at Sigerslev. Reserves of chalk 
in Denmark, with a capacity of about 2.8 | apparently as a result of the depletion of | were estimated to be about 100 Mont. 

Mmt/a. Its plant at Rordal, near | reserves of this relatively pure form of | Limestone is quarried in the Fakse region 

Aalborg, produces semidry, grey, white, | the crude mineral, there has been no | using the largest heavy motorized 

and portland cement. Aalborg is reputed | evidence of any reduction in output of the | equipment in the world. Three separate 

to be the world’s largest producer and | diatomaceous clay material called moler, | plants produced agricultural limestone, 

exporter of white cement. About 35% of | a material of which Denmark is the only | industrial limestone, and lime. In eastern 

total cement production was exported, | commercial source. Moler, a natural | Jutland, Faxe Kalkbrud operated three 

primarily to other European countries. | mixture of diatomite and up to 20% to | limestone and lime storage and production 
To meet Danish requirements, then, | 25% of plastic clay, occurs on the islands | facilities at Aaabenrae, Grenaa (industrial 

necessitated the import of cement, chiefly | of Mors and Fur, in the northwest of the | limestone), and Vejle (lime). The 

from Poland and East Germany in 1990, | country, adjacent to the Jutland peninsula. | company is active in Sweden and 

and chiefly from Poland alone in 1991. | Skamol-Skarrehage Molervaek A/S | elsewhere overseas. A subsidiary, Faxe 

Aalborg Portland, reportedly, was | (Skamol) is Denmark’s largest moler | Kalkbrud, Inc., operates a _ limestone 
Denmark’s largest single industrial | producer; Dansk Moler Industri A/S | quarry in Idaho, the United States. 
consumer of coal, but it supposedly | (Damolin) is the country’s only other | All told, about 20 chalk and limestone 
accounted for only about 5% of total coal | producer. The Danish Geological Survey | quarries were in operation in Denmark in 

consumption. and the county of Viborg have started an | 1991. 

exploration program for moler on the 

Clays.—In 1991, there were about 90 | Salling peninsula, south of Fur and Mors | Salt.—Dansk Salt I/S produces pure 

pits in Denmark from which clay was | islands. dried vacuum salt in northeast Jutland 

mined. This material is used primarily | Skamol extracts moler from three | from the Hvornum salt dome, near 

by the cement, brickmaking, and tile | quarries on the island of Fur and then | Mariager. Sales total 500,000 to 600,000 

industries. Kaolin was mined for ceramic | trucks the material to the Skarremol plant | mt/a, of which about 50% is destined for 

use. About 60% of kaolin used | for moler brick manufacture. About | chemical manufacture, 20% for road salt, 

domestically was imported. Hasle | 33,000 m°/a of brick is produced, and | 15% for other industrial use, and 10% as 
Klinker- og Chamottestensfabrik A/S | about 95% of the output is exported | edible salt. Brine is extracted from four 

produces tiles manufactured from lime- | worldwide. Skamol also extracts moler | wells at Hvornum and pumped 26 km to 
deficient clays from the island of | from two quarries on the island of Mors, | the processing plant at Mariager. About 
Bornholm. Hasle Refractories produces | for the production of moler granules at its | one-half of the company’s production 
fireproof material based on kaolin and | Skarrehage plant in the north of the | each year is exported, primarily to 

other clays from Bornholm. The clay | island. The plant also produces calcium | neighboring Scandinavian countries. 

pits are located south of the River Bagaa, | silicate blocks and boards, and pressed 
south of Hasle. vermiculite boards. Vermiculite was | Sand and Gravel.—Most of Denmark 
Other Danish clay producers include | imported from Brazil and the Republic of | is covered by glacial tills and fluvial and 

A/S Fibo and Dansk Leca A/S, with pits | South Africa. lacustrine sediments, and this geological 
at Olst, just south of Randers in eastern | Damolin extracts moler from three | setting has provided the basis for the 

Jutland. quarries on the island of Fur and trucks | country’s substantial sand and gravel 
the material to its plant on the east coast | industry operations. There are about 800 

Cryolite.—Denmark continued toexport | at Faerker Hede. About 80,000 mt/a of | sand and gravel pits onshore and about 40 
processed cryolite in 1991, although mine | moler is quarried, which is allocated | sand-pump dredgers operating offshore. 
production and export of the crude | equally for production of powder and | Near-surface sand deposits constitute 

mineral from Greenland ended several | granular products. about 70% of Denmark’s land area. 

years ago. Recorded exports of the Ahlsell Mineral AB of Sweden is a 

beneficiated product from Denmark have |} Limestone, Carbonate, and/ major silica sand producer from its 
been as follows, in metric tons: | Chalk.—A/S Faxe Kalkbrud is the | operation at Ronne on the island of 

1987—13,959; 1988—21,301;] country’s leading producer of calcium | Bornholm. Sand is quarried from 

1989—12,863; 1990—10,384; andj} carbonate, chalk, lime, and limestone. | deposits on land and from offshore 

1991—2,537. The low level of the 1991 | Faxe Kalkbrud quarries more than 1 | dredging and is processed at the 250,000- 
shipment suggests that the supply of | Mmt/a of calcium carbonate, and about | mt/a-capacity plant to produce grades for 
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foundry, metallurgical, sandblasting, and | 47% of the total import. Other | Denmark’s major oilfields, listed in 

construction applications. significant suppliers included the | order of their cumulative output through 
Dansand Silkeborg AS and other | U.S.S.R. (nearly 1.5 Mmt) and Poland | yearend 1990, were: Gorm (93.1 Mbbl), 

companies produce about 80,000 mt/a of | (more than 0.7 Mmt). Australia and | Dan (67.2 Mbbl), Skjold (65.6 million 
silica sand for a variety of applications | Colombia were also among the important } barrels), Tyra (30.9 million barrels), and 
from operations in central Jutland. The | suppliers, but statistics on imports from | Rolf (13.6 million barrels). They 

quarry is about 20 km south of Silkeborg, | these countries were garbled in all | produce from Upper Cretaceous and 
and the silica sand is processed at two | available sources. In 1991, the United | Devonian chalk deposits, from about 100 

plants. The company is a wholly owned | States became Denmark’s leading supplier | producing wells that range between 1,520 

subsidiary of Konbeck Holding A/S and | of petroleum coke, which is used there | m and 2,130 m in depth. The Anne 

has been operating since 1941. primarily as fuel for the cement industry. | Oilfield, discovered in 1966 and left 

undeveloped for a number of years, was 

Sulfur.—Almost 60% of Denmark’s | Natural Gas.—Denmark’s natural gas | renamed Kraka, and production at the 
sulfur output comes from two petroleum | and oil operator in Denmark is Maersk | rate of about 4,000 bbl/d started in 
refineries, Shell Rafinaderiet at Fredericia | Olie og Gas A/S. The country’s entire | March 1991. Kraka has reserves of only 

and Gulf Oil Co. at Stignaes. The | natural gas supply originates in its North | 12.6 Mbbl. 
remainder originated from_ coal | Sea gasfields, about 300 km west of the 

processing and gas plants and from the | Jutland peninsula. Increases in output | Infrastructure 

chemical plant of Cheminova AS, located | have been made possible through 

in Lemvig. Domestic output regularly | construction of pipelines and gas storage | Denmark is geomorphologically a flat 

falls far short of demand, and imports of | facilities, and by 1991, the supply was | country, with a 66,500-km network of 

50,000 to 70,000 mt/a are essential to | sufficently large that 30% of the total | roads (97% paved), nearly 2,700 km of 

provide for both domestic and export | could be exported, chiefly to Sweden. | railroads (more than 27% double- 

market commitments for both sulfur and | Contracts were signed between Danish | tracked), and almost 420 km of canals 

sulfuric acid. interests and both Swedish and German | and other navigable inland waterways. 

entities for delivery of Danish gas | The main ports are Alborg, Arhus, 

Mineral Fuels.—In 1991, oil and gas | through the year 2003. Copenhagen, Esbjerg, and Fredericia. A 
from Denmark’s North Sea oilfields pipeline nearly 300 km long carries crude 

provided a greater share of the country’s | Petroleum.—AlthoughDenmark’scrude | oil from the Danish North Sea oilfields to 

total energy needs than they did in 1990 | oil output in 1991 reached a level equal | the refinery near Fredericia. Natural gas 

(the last year for which complete energy | to 88% of its refinery throughput in that | pipelines total nearly 800 km, including 

balance data were available). In 1990, | year, the country continued to import | one line from the offshore fields to the 

Danish crude oil production was | substantial amounts of both crude oil and | Jutland peninsula and thence across the 
equivalent to almost 75% of total liguid | refinery products to meet domestic | major islands of Fyn and Sjaelland to 

fuel consumption, and natural gas output | market needs for liquid energy materials. | Copenhagen and beyond across Oresund 
was 92% above domestic demand. | In 1991, crude oil imports were 18% | to Malmo, Sweden, and another from the 

However, solid fuels, entirely imported, | larger than crude oil exports, but exports | German border up the Jutland peninsula 

still represented almost 37% of the | increased almost 49% compared with | to a point south of Viborg. A major gas 
country’s total energy requirement, and | their 1990 level, while at the same time | storage reservoir has been built in the 

the very small primary electricity supply | crude oil imports increased only 17%. Lille Thorup salt dome in Jutland, and 

was substantially augmented by electric | Trade in refinery products was smaller | another underground storage reservoir is 

power imports. quantitatively than that in crude oil, but | being built in Sjalland in Lower Jurassic 

Primary electric power from | not sufficiently smaller to make the value | sandstone. Further, a 578-km refined 

hydroelectric plants was only slightly more | of aggregated product exports and | product line assists in the distribution of 

than 0.1% of total electricity generated in | imports less than the value of crude oil | refinery products. 

Denmark in 1990; an additional 2.35 % of | exports and imports. On a quantitative 

total electricity produced came from | basis, refined oil exports in 1991 | Outlook 
wind-powered generators. The country | increased nearly 14.6% from those of 

had no nuclear powerplants. 1990, while refinery product imports | Denmark’s petroleum and natural gas 
grew by only 1.7%. This narrowed the | industry will remain the dominant sector 

Coal and Coke.—Denmark obtains all | gap between product imports and product | of the nation’s mineral industry for the 

of its commercial solid fuel needs, both | exports, but the imports still were 24.4% | immediate future and should continue to 

coals and coke, through importation. In | greater than the exports, leaving a | grow, gradually increasing its share of 

1991, the United States supplied more | substantial trade deficit in this commodity | the nation’s total energy supply as well as 

than 4.7 Mmt of coal, which represented | group. yielding increased foreign exchange 
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earnings. At least for the short term, the | of the abandoned Black Angel Mine. 

country’s sand, gravel, and crushed stone | This locality was to be sampled in 1992 | necessary, values have been converted from 

output should be maintained at present | by RTZ Mining and Exploration. Danish krone (DKr) to U.S. dollars at the rate of DKr 

levels or expanded, despite some | The Geological Survey of Greenland | 6.56=US$1.00in 1991. 
limitations of onshore material availability | (GGU) has released an open file report OTHER SOURCES OF INFORMATION 
through the simple, although somewhat | on "Gold Mineralization in Precambrian 

more costly, expedient of offshore | Supracrustal Rocks on Southern Agencies 

dredging. Traditional industrial mineral | Nuussuaq, Central West Greenland: 1991 | Danmarks Geologiske Undersogelse (The 

operations such as the moler industry, | Results." The report is based on 8 days Geological Survey of Denmark) 

clay operations, and the cement industry | of fieldwork and comprises a preliminary | Kobenhavn NV | 

seem soundly founded and not at risk | description of geology and mineralization | Gronlands Geologiske Undersogelse (The 

from reserve depletion or environmental | and a complete set of chemical analyses. | Geological Survey of Greenland) 
considerations. Denmark’s small steel | GGU is a research institute affiliated to | Kobenhavn NV 
industry presumably will continue to meet | the Mineral Resources Administration for Ministry of Economic Affairs 
the needs of its somewhat specialized | Greenland within the Danish Ministry of Kobenhavn NV 

. so ee Ministry of Environment 
clientele, and the bulk of steel | Energy. GGU’s investigations are Kobenhavn NV 

. . . “4 oovennavn 
requirements will be filled through | carried out within the framework of the | yy... y of Energy 

importation. The economic potential of | policies decided jointly by the Greenland | x obenhavn NV 

the discovery of heavy-mineral sands | Home Rule Authority and the Danish | 
remains to be demonstrated, although it | State. Publications 

certainly offers a new prospect. All| Administration of mineral resources in | Varestatistik for Industri (Industrial Statistics), 

operating mineral producers and | Greenland is the reponsibility of the | Office of Danish Statistics, Kobenhavn NV; 

processors will be facing increasingly | Danish Ministry of Energy. In 1991, | published quarterly and annually. 
stringent environmental regulations. Greenland’s Cabinet (Landsstyre) and the | Statistisk Arborg (Statistical Yearbook), 

Danish Government passed a new | Kobenhavn NV. 
GREENLAND Mineral Resources Act 335 to make tax | Kvartalstatistik over Undenrigshandelen 
—_ os . (Quarterly Bulletin of Trade), 

laws and mining concessions terms| yh opavn NV. 
All mineral exploitation operations in | competitive with those of other countries. 

Greenland have been shut down since late | As part of the Mineral Resources Act, a 

July 1990, when Greenex A/S’s Black | new set of procedures was adopted for 

Angel lead-zinc-silver mine closed. | the granting of nonexclusive prospecting 

Although Greenland is the world’s largest | licenses and exclusive exploration 

island, about 85% of its area is covered | licences for hard minerals. 

by ice, and the area that is realistically | The historic record of Greenland’s 

accessible for economic development is | mineral production is provided in table 7, 

quite small. There were no_ oil | and the latest available trade statistics for 

exploration activities reported in 1991. Greenland appear in table 8 (exports) and 

Among potential mine sites in| table 9 (imports). (See tables 7, 8, and 

Greenland are the Skaergaard gold and | 9.) 

platinum deposit with grades of up to 5.8 | Because of the depletion of Greenland’s 
g/mt gold, 3.7 g/mt palladium, and 1.7 | traditional mineral operations of the 
g/mt platinum; the Malmbjerg | recent past, the only hope for a future for 

molybdenum deposit with 150 Mmt of | the mineral industry rests on 

mineralization grading 0.23% MoS, and | demonstration of economic viability of 
0.02% WO,; low-grade cryolite resources | the prospects listed previously and/or on 

in the Ivigtut deposit of South Greenland; | the discovery of entirely new deposits. 

and zirconium-yttrium-rare-earth | There seems no doubt that the concerned 

mineralization in the Ilimaussaq intrusion | governmental agencies would like to see 
in southern Greenland. The last of these | the establishment of some type of 

was prospected by drilling in 1991, but | industry to help the overall economy, but 

based on initial reports and present | considering the lack of infrastructure, the 
conditions, no further development is | rugged terrain, and the harsh nature of 
anticipated. Another potential mine site | the island’s climate, a deposit would 
was the massive stratiform zinc sulfide | presumably have to be mineralogically 
deposit in the Karrat formation due north | quite rich to justify development. 
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TABLE 1 

DENMARK: PRODUCTION OF MINERAL COMMODITIES‘ 

(Metric tons unless otherwise specified) | 

Commodity 1987 1988 1989 1990 1991° 

Cement, hydraulic thousand tons 1,887 1,681 ™,004 1,656 22,016 

Clays:* 

Kaolin 9,304 39,324 °15,900 17,423 17,000 

Other °6,000 230 *250 — — 

Cryolite® 17,200 °18,000 °18,000 _ 

Diatomaceous materials: 

Diatomite°® 6,000 6,000 6,000 *1,000 500 

Moler*® 772,000 775,000 *78,000 *82,000 84,000 

Gas, natural: 

Gross production million cubic meters 74,920 5,066 5,324 °5 380 25 760 

Marketable production do. 2,482 2,491 2,913 2,974 23.737 

Iron and steel: 

Steel, crude thousand tons 606 650 625 610 2633 

Semimanufactures do. 538 580 619 539 2518 

Lime, hydrated and quicklime‘ do. 119 114 131 134 . 135 

Peat* do. 50 50 50 110 100 

Petroleum: 

Crude thousand 42-gallon barrels 35,167 36,222 42,304 45 387 251,929 

Refinery products: 

Liquefied petroleum gas do. 1,879 1,751 1,624 71,659 1,700 

Gasoline | do. 10,472 11,042 11,951 11,203 11,300 

Naphtha do. 1,572 2,057 2,414 2,134 2,200 

Jet fuel do. 1,704 ™1,848 1,992 1,992 2,000 

Kerosene do. *333 357 7411 589 600 

Distillate fuel oil do. 23,574 24,215 25,357 24,543 24,800 

Bitumen and other products - do. 1,683 1,359 1,162 °1,200 1,200 

Residual fuel oil do. 715,052 15,684 "16,217 714,785 | 14,800 

Asphalt do. 279 345 291 164 200 

Total do. 56,548 58,658 761,419 58,269 58,800 

Salt thousand tons 590 549 604 522 2537 

Sand, industrial‘ thousand cubic meters *1,600 2,024 2,050 2,685 2,700 

Sand and gravel do. 30,309 28,356 28,976 *29,000 31,000 

Soda ash‘ thousand tons 120 134 °140 92 100 

Stone: 

Crushed: 

Flint thousand cubic meters *60 7,456 °7,500 6,158 5,500 

Limestone: 

Agricultural thousand tons *2,000 1,795 °1,800 1,482 1,450 

Industrial do. 150 172 *180 205 225 

Chalk do. 250 1,664 °1,700 1,814 2,000 

- Other  ~~—~———._.______ thousand cubic meters 1,400 2,134 °2,200 2,543 2,600 
Dimension (mostly granite) do. *200 65 °65 226 300 

Sulfur, byproduct‘ °13,000 13,571 *14,000 12,118 12,200 

'Table includes data available through Nov. 1992. 
*Reported figure. 

*Proceased material from crude product mined in Greenland, output estimates are based on export sales. 
‘Sales. 
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TABLE 2 

DENMARK: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) 

a. 
Too 

Destinations, 1990 

Commodity 1989 1990 eed Other (principal) 

METALS 

Alkali metals 
2 1 — Mainly to United Kingdom. 

Aluminum: 

Ore and concentrate — 31 — Finland 20; West Germany 11. 

Oxides and hydroxides 172 174 60 United Kingdom 38; West Germany 16. 

Ash and residue containing aluminum 170 — 

Metal including alloys: 

Scrap 
27,754 28,989 — West Germany 14,123; Finland 3,577; Belgium- 

Luxembourg 2,556. 

Unwrought 
6,932 9,464 ?) West Germany 6,482; Austria 1,991; Sweden 347. 

Semimanufactures 
27,655 24,160 60 West Germany 9,567; Sweden 3,581; United 

Kingdom 2,754. 

Antimony: Metal including alloys, all forms kilograms 100 — 

Beryllium: Metal including alloys, all forms do. 300 — 

Bismuth: Metal including alloys, all forms 
value, thousands $14 $8 — Hong Kong $3; Norway $3; Sweden $2. 

Cadmium: Metal including alloys, all forms (@) —_ 

Chromium: 

Ore and concentrate 
2 — 

Oxides and hydroxides 32 2 — Mainly to Sweden. 

Metal including alloys, all forms 29 159 — Sweden 143; West Germany 15. 

Cobalt: 

Oxides and hydroxides — ?) — Mainly to West Germany. 

Metal including alloys, all forms 1 9 — All to Saudi Arabia. 

Columbium and tantalum: Tantalum metal including ?) _— 

alloys, all forms 

Copper: 
| 

Matte and speiss including cement copper 24 — 

Oxides and hydroxides 16 21 — Norway 20; Cyprus 1. 

Sulfate 
191 2 — All to Sweden. 

Ash and residue containing copper 2,334 1,290 — West Germany 721; Sweden 415; Netherlands 91. 

Metal including alloys: 

Scrap 
23,815 22,079 — West Germany 18,087; Belgium-Luxembourg 1,129; 

) France 775. 

Unwrought 
2,019 272 — Sweden 201; Netherlands 25; United Kingdom 19. 

Semimanufactures 
7,992 8,305 NA West Germany 3,509; Italy 1,084; Belgium- 

Luxembourg 688. 

Gallium 
— @) _ All to Netherlands. 

Gold: 

Waste and sweepings value, thousands $4,543 $36,096 — West Germany $34,883; United Kingdom $800, 

Switzerland $264. 

Metal including alloys, unwrought and partly wrought 

kilograms 962 1,941 — Norway 824; West Germany 603; Finland 213. 

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

(Metric tons unless otherwise specified) 

Destinations, 1990 
Commodity 1989 1990 United Other (principal) 

States 
METALS—Continued 

Iron and steel: | 
Iron ore and concentrate: 

Excluding roasted pyrite 1,678 4,265 — West Germany 1,735; United Kingdom 1,530; 
Netherlands 1,000. 

Pyrite, roasted 1,969 — 
Metal: 

Scrap 279,277 310,496 2 West Germany 145,923; Netherlands 61,906; Sweden 
41,939. 

Pig iron, cast iron, related materials 131 236 — West Germany 69; United Kingdom 40; Italy 23. 
Ferroalloys: 

Ferrochromium 23 27 — West Germany 25; Netherlands 2. 
Ferromanganese — 1 — All to Iceland. 
Ferrosilicon — 1 — All to Sweden. | Ferrosilicomanganese — 1 — All to West Germany. __Silicon metal ——_—iilograms 11,000,000 NA Japan 400; West Gemmany 300-7 
Unspecified (?) 5 — All to Sweden. _ 

Steel, primary forms 1,021 6,089 ?) West Germany 4,885; Sweden 488; United 
Kingdom 110. 

Semimanufactures: 

Flat-rolled products: 
| 

Of iron or nonalloy steel: 

Not clad, plated, coated 384,755 336,936 10,404 West Germany 105,241; Sweden 79,460; Norway 
38,909. 

Clad, plated, coated 42,511 24,627 — Sweden 13,482; Finland 3,442; Norway 2,229. 
Of alloy steel 2,468 2,721 1 Sweden 1,513; United Kingdom 310; Norway 259. 

Bars, rods, angles, shapes, sections 116,976 137,083 16 West Germany 49,363; Sweden 28,905 ; United 
Kingdom 21,581. 

Rails and accessories 3,487 4,151 — Italy 3,445; West Germany 623; Faroe Islands 37. 
Wire 3,363 1,671 3 West Germany 913; Belgium-Luxembourg 394; 

Sweden 164. 
- Tubes, pipes, fiings ~~ SSS«AS,T 790,199 76 Sweden 33,200; Wen Germany 19. SWS 

Kingdom 14,300. 
Lead: 

a 
Oxides 

7 20 — West Germany 12; Finland 3; Kenya 3. 
Ash and residue containing lead 212 1,493 —_— West Germany 1,424; Sweden 68. 
Metal including alloys: 

Scrap 13,998 14,392 — West Germany 8,868; Sweden 4,486; United Kingdom 
472. 

Unwrought 909 1,142 — West Germany 857; Sweden 174; Iceland 37. Semimanufactures 78 194 — Canada 67; Sweden 49; West Germany 24. Magnesium: Metal including alloys: 

Scrap 125 39 — West Germany 28; Norway 11. 
Unwrought 15 — 
Semimanufactures 22 6 —_ Mainly to Sweden. See footnotes at end of table. 
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TABLE 2—Continued 

DENMARK: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

II I I 
Destinations, 1990 

Commodity 1989 1990 ues Other (principal) 

| METALS—Continued 

Manganese: 
| 

Ore and concentrate: Metallurgical-grade C) — 

Oxides 2 2 — All to Belgium-Luxembourg. 

Metal including alloys, all forms 73 127 NA Sweden 57; West Germany 42; Greenland 24. 

Mercury 2 6 — United Kingdom 3; Netherlands 2. 

Molybdenum: Metal including alloys, semimanufactures 
kilograms NA 100 NA NA. 

Nickel: 

Ore and concentrate 441 51 — All to West Germany. 

Ash and residue containing nickel 101 31 — Finland 19 Netherlands 12. 

Metal including alloys: 

Scrap 271 110 — West Germany 69; Netherlands 23; United Kingdom 

18. 

Unwrought 25 — ~ | 

Semimanufactures 1 7 — Austria 5; Sweden 1. 

Platinum-group metals: 

Waste and sweepings value, thousands $3,715 $3,419 — United Kingdom $2,041; Netherlands $725; West 

Germany $652. 

Metals including alloys, unwrought and partly wrought: 

Palladium kilograms 7,303 106,000 — All to United Kingdom. 

Platinum do. 73 ,030 556,467 _— Sweden 343,067; United Kingdom 187,000; 

Switzerland 13,983. 

Rhodium grams 4,655 6,551 — Sweden 6,423. 

Iridium, osmium, ruthenium do. — 5,413 — All to Sweden. 

Rare-earth metals including alloys, all forms ?) 10 ?) Mainly to West Germany. 

Selenium, elemental 10 3 — West Germany 1; Japan 1; Sweden 1. 

Silver: 

Waste and sweepings’ value, thousands $9,308 $8,970 $73 Switzerland $3,062; West Germany $2,832; United 

Kingdom $2,793. 

Metal including alloys, unwrought and partly wrought 
kilograms 38,226 5,984 — France 5,477; Norway 316; Finland 90. 

Tin: 

Ash and residue containing tin 84 43 — All to United Kingdom. 

Metal including alloys: 

Scrap 528 663 — Netherlands 422; Sweden 203; West Germany 38. 

Unwrought 12 13 — Yugoslavia 4; Italy 3; Philippines 3. 

Semimanufactures 93 189 ?) Netherlands 112; Finland 72; Sweden 4. 

Titanium: oO 

“Oxides tt—<CsttsSS 659 118 — Sweden 39; Norway 35; Kenya 20. 

Metal including alloys: 

Scrap 10 24 — West Germany 21; United Kingdom 2. 

Unwrought ?) ?) — Mainly to West Germany 

See footnotes at end of table. 
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TABLE 2—Continued 

DENMARK: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 | 
Commodity 1989 1990 United Other (principal) 

States 

METALS—Continued 

Titanium—Continued: 

Metal including alloys—Continued: 

Semimanufactures 24 18 5 Republic of Korea 5; Philippines 4, 
Tungsten: Metal including alloys: 

Scrap 1 — 
Unwrought | 2 3 _— West Germany 2. 
Semimanufactures ?) 2 — All to Norway. 

Vanadium: Oxides — 4 — All to Bangladesh. 
Zine: . 

Oxides 36 169 — West Germany 133; Netherlands 27; Iceland 5. 
Blue powder 193 214 NA India 87; Taiwan 31; Singapore 24. 
Ash and residue containing zinc 2,770 2,721 NA Norway 2,580; Sweden 38. 
Metal including alloys: . 
Scrap 4,983 4,843 — Taiwan 1,613; West Germany 1,203; Norway 775. 
Unwrought 67 680 — West Germany 366; Netherlands 148; Norway 102. 
Semimanufactures 76 94 — India 87; Netherlands 34; Singapore 24. 

Zirconium: 

Ore and concentrate 50 70 — All to Sweden. 
Metal including alloys, semimanufactures kilograms 200 @) — All to West Germany. 

Other: 

Ores and concentrates 84 — 

Oxides and hydroxides — ?) — All to Sweden. ) 
Ashes and residues 52 32 — West Germany 27; Sweden 5. 
Base metals including alloys, all forms — C) NA NA. | 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 51 67 — Sweden 44; West Germany 19; Iceland 2. 
Artificial: 

Corundum 4 3 — Faroe Islands 1; West Germany 1; Netherlands 1. 
Silicon carbide — 40 — All to United Kingdom. 

Dust and powder of precious and semiprecious stones 
excluding diamond grams — 20 — All to Norway. 

Grinding and polishing wheels and stones. 779 1,602 7 Ethiopia 631; Yemen 203; Egypt 180. 
Asbestos, crude 15 — 

Barite and witherite 55 18 — All to Norway. 
Boron materials: 

Crude natural borates — 9 — All to West Germany. 
Elemental , kilograms — ?) — All to Sweden. 
Oxides and acids 116 125 — Finland 53; Sweden 53; Norway 18. 

Cement 706,988 389,927 9 United Kingdom 14,575; Faroe Islands 11,169; 

unspecified 352,315. 
Chalk 211,486 268,598 — Finland 211,162; Sweden 42,624; United Kingdom 

7,784. 
Soe footnotes atend of tbe. 
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TABLE 2—Continued 

DENMARK: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I II 
Destinations, 1990 

Commodity 1989 1990 eee Other (principal) 

INDUSTRIAL MINERALS—Continued 

Clays, crude: 
| 

Bentonite 88 237 — Norway 103; Finland 54; Italy 36. 

Chamotte earth 1 il — NA. 

Fuller’s earth _ 26 — NA. 

Kaolin 551 531 — Sweden 168; West Germany 91; Finland 86. 

Unspecified 14,829 15,497 — Netherlands 11,051; West Germany 2,880; Sweden 

919. 

Cryolite and chiolite 12,863 10,384 NA NA. 

Diamond: 

Gem, not set or strung carats 285 1,979 2 West Germany 1,168; Belgium-Luxembourg 523; 

Norway 33. 

Industrial stones do. 1 11 — Sweden 7; Belgium-Luxembourg 4. 

Dust and powder grams NA 260 — All to West Germany. 

Diatomite and other infusorial earth 81,815 84,587 — West Germany 21,453; United Kingdom 20,879; 

Netherlands 15,160. 

Feldspar, fluorspar, related materials: 

Feldspar — 25 — All to West Germany. 

Fertilizer materials: 

Crude, n.e.s. 248 1,670 _— West Germany 862; East Germany 319; Norway 205. 

Manufactured: 

Ammonia 15,252 359 — United Kingdom 253; Sweden 68; Faroe Islands 11. 

Nitrogenous 26,643 11,648 — West Germany 7,866; Netherlands 3,015; Faroe Islands 

375. 

Phosphatic 95,174 67,845 NA NA. 

Potassic 48 25 — Congo 12; Iraq 6; Japan 3. 

Unspecified and mixed 504,834 377,733 NA NA. 

Graphite, natural 29 3 — Iceland 2; Kuwait 1. 

Gypsum and plaster 1,349 3,544 — Sweden 3,308; Greenland 52; Iceland 50. 

Iodine 3 ?) — All to Nepal. 

Kyanite and related materials 15 — 

Lime 10,146 7,512 — Norway 6,550; Greenland 462; Sweden 235. 

Magnesium compounds: 

Magnesite, crude ?) 3 — Finland 2; Norway 1. 

Oxides and hydroxides 32 424 NA Sweden 213; Austria 186; Finland 18. 

Sulfate — 32 — All to Sweden 

Mica: 

Crude including splittings and waste — 13 — Sweden 12; Norway 1. 

Worked including agglomerated splittings 3 16 — Finland 14; Sweden 2. 

Phosphates, crude 1,900 1,267 138 United Kingdom 872; Japan 146. 

Pigments, mineral: 

Natural, crude 38 85 — Norway 71; Finland 7; Indonesia 4. 

Iron oxides and hydroxides, processed 168 122 — Canada 60; Iceland 16; Sweden 14. 

Potassium salts, crude ?) — 

See footnotes at end of table. 
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TABLE 2—Continued 

DENMARK: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 
Commodity 1989 1990 United Other @rincipa) StS 

States 

INDUSTRIAL MINERALS—Continued 

Precious and semiprecious stones other than diamond: 

Natural : kilograms 238 813 2 NA. 
Synthetic grams 2,876 210 —_ All to Sweden. 

Pyrite, unroasted 77 38 — Sweden 24; Norway 13; Faroe Islands 1. 
Salt and brine 312,468 305,012 1 Sweden 198,465; Norway 84,595; Finland 11,533. 
Sodium compounds, n.e.s.: 

Soda ash, manufactured 148 118 — Togo 114; Greenland 1; Malaysia 1. 
Sulfate, manufactured — 95 — Belgium-Luxembourg 46; Sweden 44; Netherlands 5. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 67,193 28,309 — West Germany 27,807; Sweden 151; United 
Kingdom 142. 

Worked 12,344 14,651 — West Germany 10,020; Sweden 3,197; Norway 403. 
Dolomite, chiefly refractory-grade 66 110 — Sweden 109; Senegal 1. 
Gravel and crushed rock 563,965 760,306 — West Germany 691,842; East Germany 45,871; 

United Kingdom 10,942 
Limestone other than dimension 129,981 119,846 62 West Germany 56,954; Sweden 28,977; Norway 

28,010. 
Quartz and quartzite 393 119 — West Germany 50; Norway 31; Sweden 31. 
Sand other than metal-bearing 259,918 240,851 — Sweden 143,717; West Germany 68,748; Finland 

11,804. 
Sulfur: 

Elemental: 

Crude including native and byproduct 8,852 3,379 — West Germany 2,524; France 840; Iceland 15. 
__Colloidal, precipitated, sublimed ==~=~=~=S=S*~*~<“«~*«~“MESC“‘*‘“‘“ SSO Alto United Kingdom. 

Sulfuric acid 104,339 68,334 — Belgium-Luxembourg 30,588; Netherlands 15,550; 
West Germany 11,875. 

Talc, steatite, soapstone, pyrophyllite 62 29 — West Germany 11; Cyprus 7; Kenya 5. 
Vermiculite‘ 52 18 — Mainly to Sweden. 
Other: 

Crude 1,340 215 — Sweden 56; Saudi Arabia 40; Ireland 37. 
_Slag and dross, not metal-bearing——SSS~S~*«t26,734—‘121,374_—~—~S~~~sWNorway 76,280; West Germany 39,518; Sweden 4243, 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 152 1,672 — West Germany 1,351; Greenland 268; Sweden 38. 
Carbon: Carbon black 14 21 — Netherlands 12; Indonesia 2; Spain 2. 
Coal: 

Anthracite 11,407 143 117 West Germany 26. 
Bituminous 32,990 41,220 — Sweden 17,676; Norway 14,079; West Germany 9,411. 
Briquets of anthracite and bituminous coal 99 183 — Greenland 139; Saudi Arabia 44. 

_Lignite including briquetsSSSSSSS=S*~*~*s=“—tS*~*S*S*S*S*S*S*S«SODS~S~*d*STAB””~*~*~CSS Cre land 1,298; Netherlands 45000 
Coke and semicoke 411 510 — Sweden 502; Finland 8. 
Gas, natural: Gaseous million cubic meters 900 — 

Peat including briquets and litter 4,590 10,879 — Netherlands 3,724; Sweden 2,184; Spain 2,081. 
See footnotes atend of table. 
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TABLE 2—Continued 

| DENMARK: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United | Other (principal) 

States 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Petroleum: 

Crude thousand 42-gallon barrels 18,247 20,866 — Sweden 14,228; Norway 2,702; Netherlands 1,990. 

Refinery products: 

Liquefied petroleum gas do. 522 737 27 Sweden 184; Netherlands 163; Switzerland 160. 

Gasoline do. 25,548 23,114 759 Sweden 9,025; West Germany 4,083; Italy 3,954. 

Mineral jelly and wax do. 6 5 — Sweden 4; Iceland 1. 

Bitumen and other residues do. 5 7 West Germany 6. 

Bituminous mixtures do. 16 13 — Greenland 4; Sweden 3; West Germany 3. 

NA Not available. 
. 

'Table prepared by Theodore T. Spittal. 

Less than 1/2 unit. . 

*May include other precious metals. 

‘Includes perlite and chlorite. 
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TABLE 3 

DENMARK: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity 1989 1990 United Other (principal) 

States 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 11 11 1 West Germany 7; Netherlands 3. 
Alkaline-earth metals 41 ~~ 60 C) France 22; West Germany 12; Finland 24. 

Aluminum: 

Ore and concentrate 1,685 2,667 — West Germany 1,279; Sweden 591; China 546. 
Oxides and hydroxides 5,846 5,329 953. United Kingdom 2,224; West Germany 1,943. 
Ash and residue containing aluminum 30 2 — All from West Germany. 
Metal including alloys: 

Scrap 4,524 6,074 — Sweden 2,269; West Germany 2,240; Norway 861. 
Unwrought 29,204 29,789 22 Norway 11,805; Netherlands 6,839; West Germany 

5,111. 
Semimanufactures 57,438 75,549 59 West Germany 17,269; Sweden 15,018; Norway 12,221. 

Antimony: 

Oxides 104 83 — United Kingdom 71; Belgium-Luxembourg 12. 
Metal including alloys, all forms value, thousands $3 $22 — All from Sweden. 

Beryllium: Metal including alloys all forms ) ?) CC) NA. 
Bismuth: Metal including alloys, all forms 

value, thousands $87 $57 — United Kingdom $45; Netherlands $7; West Germany $4. 
Cadmium: Metal including alloys, all forms do. $37 $13 — Spain $5; West Germany $4; Belgium-Luxembourg $3. 
Chromium: 

Ore and concentrate 6,481 14,770 () Norway 13,964; West Germany 728; Finland 54. 
Oxides and hydroxides 238 312 1 West Germany 256; Italy 45; Poland 8. 
Metal including alloys, all forms 23 16 — West Germany 5; Italy 5; Poland 3. 

Cobalt: 

Oxides and hydroxides 9 2 — Netherlands 1; United Kingdom 1. 
Metal including alloys, all forms 20 24 () France 11; United Kingdom 9; West Germany 2. 

Columbium and tantalum: Metal including alloys, all 
forms: 

Columbium (niobium) kilograms NA 400 NA NA. 
Tantalum do. 26 2 — Mainly from Sweden. 

Copper: 

Ore and concentrate 215 156 — All from West Germany. 
Matte and speiss including cement copper 11 7 —  AITl from Finland. 
Oxides and hydroxides 1,075 1,182 127 West Germany 812; Norway 138. 
Sulfate 1,785 1,777 — Netherlands 934; France 346; West Germany 136. 
Ash and residue containing copper 422 190 —  AIl from Finland. 
Metal including alloys: 

Scrap 16,482 19,774 — Sweden 10,573; West Germany 3,915; Norway 1,796. 
Unwrought 2,308 2,844 7 United Kingdom 1,125; West Germany 1,022; Sweden 

60S. 
Semimanufactures 38,462 36,268 12 West Germany 15,240; Sweden 10,871; France 2,659. Gallium: Metal including alloys, all forms _kilograms’__——~—~«100.~~«100.”S All Romulo See footnotes atend oftable. 
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TABLE 3—Continued 

DENMARK: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

CT 
Sources, 1990 

Commodity 1989 1990 ranited Other (principal) 

METALS—Continued 

Germanium: 

Metal including alloys, all forms 1 ?) — All from Canada. 

Oxides — 5 — Al from France. 

Gold: 

Waste and sweepings value, thousands $635 $1,563 — Finland $848; Sweden $405; Norway $242. | 

Metal including alloys, unwrought and partly wrought 

kilograms 975 1,218 — Switzerland 525; West Germany 408; Norway 218. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 6,338 2,733 — Sweden 2,659; West Germany 62; Netherlands 11. 

Pyrite, roasted 26,996 26,438 — Al from Norway 

Metal: | | 

Srp SOt~=CSsti‘is 105,482 74,290 @) West Germany 40,551; Sweden 19,274; Norway 5,142. 

Pig iron, cast iron, related materials 124,039 112,350 9 U.S.S.R. 67,734; Poland 16,785; Brazil 9,718. 

Ferroalloys: 

Ferrocolumbium 22 50 — West Germany 39; United Kingdom 11. 

Ferrochromium 145 103 — West Germany 100; Sweden 3. 

Ferromanganese 2,360 2,523 — Norway 2,437; West Germany 61; Belgium-Luxembourg 

22. 

Ferromolybdenum 3 7 — All from West Germany. 

Ferronickel — ?) 

Ferrosilicochromium — 10 —  AIl from West Germany. 

Ferrosilicomanganese 4,842 2,807 — All from Norway. 

Ferrosilicon 4,475 3,629 — Norway 3,158; West Germany 313; France 107. 

Ferrotitanium‘ 4 10 — West Germany 7; Netherlands 2; United Kingdom 1. 

Ferrovanadium 25 14 — _ Belgium-Luxembourg 8; Netherlands 3, 

Switzerland 2. 

Silicon metal 700 1,024 — Norway 603; Netherlands 275; West Germany 112. 

Unspecified 1,228 1,155 — Norway 626; West Germany 349; United Kingdom 126. 

Steel, primary forms 96,127 40,525 3. West Germany 19,724; Belgium-Luxembourg 9,244; 

Netherlands 6,990. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 617,355 659,495 19 Sweden 151,919; West Germany 130,211; Finland 

124,082. 

Clad, plated, coated 309,434 276,951 ?) West Germany 58,749; France 44,490; United Kingdom 

39,197. 

Of alloy steel 52,388 58,342 3 West Germany 18,886; Sweden 18,004; Finland 8,559. 

Bars, rods, angles, shapes, sections 362,151 376,612 73. West Germany 96,547; United Kingdom 61,808; 

Sweden 57,911. 

Rails and accessories 11,016 11,784 1 Austria 10,084; West Germany 986; Netherlands 261. 

Wire 45,084 44,934 — West Germany 20,207; Belgium-Luxembourg 8,563 

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

(Metric tons unless otherwise specified) 

Sources, 1990 Commodity 19891990 Unite 
States 

METALS—Continued 

Iron and steel—Continued: 
| 

Metal—Continued: 

Semimanufactures—Continued: 

Tubes, pipes, fittings 230,337 240,581 623 West Germany 84,124; United Kingdom 31,977; 
| Switzerland 17,929. 

Lead: 

Ores and concentrate 5 — 
Oxides 218 212 — West Germany 132; East Germany 74; Netherlands 3. _Metal including alloys: SSS 

Scrap 678 814 — Norway 307; Sweden 228; West Germany 169. 
Unwrought 5,363 5,842 — Sweden 2,239; West Germany 1,993; East Germany 841. 
Semimanufactures 4,444 4,967 C-) West Germany 4,447; Sweden 257; Norway 155. 

Magnesium: 

Metal including alloys: 

Unwrought 88 88 — Norway 60; Netherlands 24; France 4. 
Semimanufactures 77 103 62 Switzerland 11; Norway 7. 

Manganese: 

Ore and concentrate: Metallurgical-grade 477 174 — Netherlands 164; West Germany 10. 
Oxides 882 1,076 —  Belgium-Luxembourg 432; Netherlands 275; Greece 240. 
Metal including alloys: 

Scrap 1 — 

Unwrought 828 1,150 — Norway 750; Sweden 400. 
- Semimanufactures 4 522 — West Germany 520; Sweden 2. 

Mercury 6 4 — Finland 1; Sweden 1; Turkey 1. 
Molybdenum: 

Oxides and hydroxides 45 45 — Mainly from Netherlands. 
Metal including alloys: 

Scrap — ) NA NA. 
Unwrought 7 5 — All from West Germany. 
Semimanufactures ?) 1 — NA. 

Nickel: 

Ore and concentrate — 846 —  AIl from Netherlands. 
Matte and speiss Ss SS*~*~<‘“—~s™S~*~S~NS~*~*«*SBYS*CSCSSWest Germany 784; United Kingdom 25; Swede 
Oxides and hydroxides 3 9 — Sweden 6; Netherlands 2; West Germany 1. 
Ash and residue 26 — 
Metal including alloys: 

Scrap 19 38 — Sweden 36; Norway 2. 
Unwrought 115 131 — Finland 68; United Kingdom 22; West Germany 20. 
Semimanufactures 279 302 5 United Kingdom 184; West Germany 64; Sweden 7. 

Platinum-group metals: 

Waste and sweepings value, thousands $353 $1,144 — Sweden $1,093; Netherlands $37; United Kingdom $6. 
Metals including alloys, unwrought and 

partly wrought: 

Palladium kilograms 243 291 10 Netherlands 124; Switzerland 71; United Kingdom 46. 
Platinum do. 355 284 7 Switzerland 124: Netherlands 55; West Germany 45. Sce foomoies atend of ttbe. 
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TABLE 3—Continued 

DENMARK: IMPORTS OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

II 
Sources, 1990 

Commodity 1989 1990 ened Other (principal) 

METALS—Continued 

Platinum-group metals—Continued: 

Metals including alloys, unwrought and 

partly wrought—Continued: , 

Rhodium kilograms 9 6 — Mainly from Netherlands. 

Iridium, osmium, ruthenium do. 4 109 — United Kingdom 101; Netherlands 8. 

Unspecified do. — 341 NA NA. 

Rare-earth metals including alloys, all forms kilograms 

: 8 10 — Al from West Germany. 

Selenium, elemental 71 36 — United Kingdom 30; Italy 3; Norway 3. 

Silver: 

Waste and sweepings® value, thousands $1,766 $1,483 — Norway $552; Finland $498; Sweden $354. 

Metal including alloys, unwrought and partly wrought 

kilograms 79,125 107,360 8 Switzerland 29,509; West Germany 27,057; Italy 15,961. 

Tin: 

Oxides 6 3 — West Germany 2; United Kingdom 1. 

Metal including alloys: 

Scrap 108 15 — All from Sweden. 

Unwrought 144 121 2 Sweden 34; West Germany 32; Brazil 22. 

Semimanufactures 632 448 — United Kingdom 189; West Germany 116; Sweden 81. 

Titanium: 

Oxides 3,947 3,636 ?) Norway 1,818; Finland 972; West Germany 269. 

Ore and concentrate — 131 — Finland 98; Netherlands 28; Norway 6. 

Metal including alloys: | 

Scrap 23 9 — Mainly from Norway. 

Unwrought kilograms 1,300 100 — All from United Kingdom. 

Semimanufactures 124 206 6 Sweden 21; West Germany 3; unspecified 172. 

Tungsten: 

Ore and concentrates — 25 — Mainly from West Germany. 

Metal including alloys: 

Scrap kilograms 600 1,800 800 West Germany 1000. 

Unwrought do. 3,500 980 10 Norway 600; Netherlands 240; West Germany 6. 

Semimanufactures do. 21,800 7,200 NA West Germany 400. 

Uranium and thorium: 

Ore and concentrate: Uranium — ?) — Al from West Germany. 

Oxides and other compounds kilograms 92 201 NA_ NA. 

Metal including alloys, all forms: 

Uranium do. 177 88 NA West Germany 13. 

Vanadium: 

Oxides and hydroxides — 4 — AIKl from Netherlands. 

Metal including alloys: 

Unwrought 4 6 — AI! from West Germany. 

Semimanufactures ?) ?) NA NA. 

See footnotes at end of table. 
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TABLE 3—Continued 

DENMARK: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 
. —_ ss 

Commodity 1989 1990 wes Other (principal) 

METALS—Continued 

Zinc: 

Oxides 3,367 2,919 347 West Germany 1,683; France 500. . 
Blue powder | 1,185 1,741 — Norway 747; West Germany 441; United Kingdom 333. 
Matte — C) NA_ NA. 
Ash and residue containing zinc 565 676 — All from West Germany. 
Metal including alloys: 

Scrap 88 244 — Sweden 155; Poland 33; West Germany 33. . 
Unwrought 13,127 15,878 — Finland 7,559; Norway 5,779; United Kingdom 1,369. 
Semimanufactures 4,974 3,914 — France 2,174; West Germany 1,084; Netherlands 357. 

Zirconium: 

Ore and concentrate 30 113 — United Kingdom 64; West Germany 25; Australia 24. 
Oxides 4 2 — West Germany 1; Netherlands 1. 
Metal including alloys: 

Unwrought 1 @) — All from West Germany. 
Semimanufactures 7 22 — All from Sweden. 

Other: 

Ores and concentrates 18 95 — All from Canada. 
Oxides and hydroxides 1,482 1,482 142 West Germany 840; Norway 139. 
Ashes and residues 1,887 1,804 2 West Germany 1,459; Finland 190; Sweden 136. 
Base metals including alloys, all forms ?) ?) — NA. 

INDUSTRIAL MINERALS | 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 8,999 8,346 — Iceland 7,468; Netherlands 264; Greece 224. 
Artificial: 

Corundum 463 325 — West Germany 324; United Kingdom 1. 
Silicon carbide 596 596 — Norway 397; Germany 197; Sweden 2. 

Dust and powder of precious and semiprecious stones 
excluding diamond kilograms 53 280 — All from West Germany. 

Grinding and polishing wheels and stones 1,003 1,151 18 West Germany 414; Sweden 116; Austria 264. 
Asbestos, crude 1,109 800 —  AIl from Canada. 
Barite and witherite 7,934 16,917 — Netherlands 11,781; Norway 3,382; United Kingdom 

961. 

Boron materials: 

Crude natural borates 1,414 1,108 1,080 West Germany 26; Belgium-Luxembourg 2. 
Elemental 9 7 — United Kingdom 3; Italy 2; Netherlands 2. 
Oxides and acids 598 614 242 ‘France 184; Italy 80. 

Bromine 96 24 — Netherlands 23; Sweden 1. 
Cement 209,116 196,984 1 Poland 98,493; East Germany 74,009; West Germany 

14,642. 
Chalk 17,639 21,332 — West Germany 17,462; France 1,599; Austria 1,001. 
Clays, crude: 

Bentonite 10,300 12,301 11 West Germany 9,474; United Kingdom 1,015; 
Netherlands 820. 

See footnotes at end of table. 
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TABLE 3—Continued 

DENMARK: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

States 

INDUSTRIAL MINERALS—Continued 

Clays, crude—Continued: 

Chamotte earth 1,670 4,791 — France 3,370; West Germany 1,132; Austria 121. 

Fire clay 599 500 — West Germany 452; Malaysia 25; United Kingdom 22. 

Fuller’s earth , 600 738 159 United Kingdom 329; West Germany 154. 

Kaolin 27,826 24,899 1,755 United Kingdom 16,976; West Germany 2,311. 

Unspecified 7,067 6,039 289 West Germany 5,482; United Kingdom 200. 

Cryolite and chiolite 2 — 

Diamond: 
| 

Gem, not set or strung carats 5,895 4,888 — Belgium-Luxembourg 3,273; United Kingdom 881; 

Netherlands 342. 

Unsorted stones do. 617 729 —  Belgium-Luxembourg 717; United Kingdom 12. 

Industrial stones do. 13,419 18,616 14,500 United Kingdom 3,817; Belgium-Luxembourg 179. 

Dust and powder grams 187,830 125,125 71,130 Switzerland 19,234; West Germany 17,644. 

Diatomite and other infusorial earth 5,528 4,470 2,274 Iceland 1,445; West Germany 170; Spain 127. 

Feldspar, fluorspar, related materials: 

Feldspar 4,945 4,994 — Norway 4,486; Sweden 379; West Germany 129. 

Fluorspar 445 453 — France 447; Netherlands 6. 

Unspecified 1,008 911 — Norway 800; West Germany 110. 

Fertilizer materials: 

Crude, n.e.s. 725 123 — West Germany 65; Netherlands 33; United Kingdom 17. 

Manufactured: 

Ammonia 378,351 345,317 — Netherlands 187,474; United Kingdom 68,109; U.S.S.R. 

40,233. 

Nitrogenous 274,235 453,871 — Sweden 96,473; Netherlands 57,192; East Germany 

55,194. 

Phosphatic 4,671 7,463 — Netherlands 5,092; Morocco 1,248; Poland 997. 

Potassic 239,907 294,138 — West Germany 9,358; Sweden 507; unspecified 265,971. 

Unspecified and mixed 566,066 507,243 — Norway 353,821; Poland 40,138; Belgium-Luxembourg 

38,613. 

Graphite, natural 1,436 1,748 45 West Germany 1,604; Sweden 68; Switzerland 27. 

Gypsum and plaster 342,730 321,486 1 Spain 238,663; West Germany 63,631; France 11,970. 

Iodine 27 7 — West Germany 6; Belgium-Luxembourg 1. 

Kyanite and related materials: 

Kyanite 727 1,145 — West Germany 1,028; Sweden 117. 

Mullite 2,010 998 493 Netherlands 500; West Germany 5. 

Lime 27,556 51,170 — Sweden 26,468; Belgium-Luxembourg 17,671; West 

Germany 6,561. 

Magnesium compounds: 

Magnesite, crude 2,259 5,730 — Austria 2,183; Spain 2,105; China 701. 

Oxides and hydroxides 22,349 9,746 43 China 5,199; Austria 2,365; Netherlands 638. 

Sulfate 46,366 42,021 — East Germany 29,698; West Germany 12,266; Belgium- 

| Luxembourg 54. 

See footnotes at end of table. 
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TABLE 3—Continued 

DENMARK: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 
. —_————— Commodity 1989 1990 waited Other (principal) 

INDUSTRIAL MINERALS—Continued 

Mica: 

Crude including splittings and waste 197 228 — Norway 72; Canada 70; United Kingdom 56. 
Worked including agglomerated splittings 49 10 —  Belgium-Luxembourg 4; France 4; Switzerland 1. 

Nitrates crude 1,676 161 — West Germany 143; East Germany 15; Austria 3. 
Phosphates, crude 219,183 172,962 — Morocco 99,681; U.S.S.R. 27,039; Finland 26,236. 
Pigments, mineral: 

Natural, crude 115 229 1 Cyprus 145; West Germany 45; France 28. 
Iron oxides and hydroxides, processed 3,815 3,824 21 West Germany 2,536; United Kingdom 356; Italy 177. 

Potassium salts, crude —_ 26 — All from West Germany. 
Precious and semiprecious stones other than diamond: 

Natural kilograms 1,486 30,209 227 ~—Brazil 10,418; Taiwan 354; West Germany 254. 
Synthetic do. 32 24 NA _ Ireland 16; Switzerland 3. 

Pyrite, unroasted — 42 — West Germany 35; United Kingdom 7. 
Quartz crystal, piezoelectric =~=~=~—=—S=«iwKlograms. =~CS*~«SsS*~<S*“‘zti!SSCUNAONAS 

12,808. 
Sodium compounds, n.e.s.: 

~Sodaash, manufactured 222 57,391 54,569 — West Germany 24,820; Netherlands 15,673; East 
: | Germany 10,392. 

Sulfate, manufactured 27,305 27,465 — Sweden 11,695; West Germany 7,282; Austria 2,646. 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked | 368,696 355,188 42 Norway 194,384; Sweden 150,576; West Germany 
| 7,844. 

Worked 57,361 55,349 — Portugal 27,671; Italy 8,486; Sweden 7,290. 
Dolomite, chiefly refractory-grade 43,794 66,052 — Norway 40,734; Belgium-Luxembourg 13,078; 
Gravel and crushed rock thousand tons 1,414 1,453 @) Norway 675; Sweden 644; United Kingdom 110. 
Limestone other than dimension 284,505 312,541 — United Kingdom 205,205; Sweden 87,081; Norway 

12,922. 
Quartz and quartzite 1,029 1,056 — Sweden 534; West Germany 323; Norway 175. 
Sand other than metal-bearing 97,290 107,860 710 Sweden 48,391; Belgium-Luxembourg 35,825; Norway 

10,741. 
Sulfur: 

Elemental: 

Crude including native and byproduct 72,551 52,867 216 West Germany 52,326; Poland 302. 
Colloidal, precipitated, sublimed 43 41 — West Germany 37; United Kingdom 4. 

Dioxide 1,367 1,340 — West Germany 823; Sweden 517. 
Sulfuric acid 8,683 8,140 — West Germany 4,485; Poland 1,964; Netherlands 884. 

Talc, steatite, soapstone, pyrophyllite 12,426 10,279 651 ‘Finland 4,424; Norway 3,098; Sweden 921. 
Vermiculite® 3,038 3,362 NA NA. 

Soe footnates at end of table. 
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TABLE 3—Continued 

DENMARK: IMPORTS OF MINERAL COMMODITIES' | 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 Manited Other (principal) 

INDUSTRIAL MINERALS—Continued 

Other: 

Crude 5,740 5,066 672 West Germany 1,669; Netherlands 1,388. 

Slag and dross, not metal-bearing | 152,129 114,235 — West Germany 45,429; Norway 37,921; Sweden 30,637. 

- MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 1,180 12,657 110 Finland 5,535; West Germany 4,332. 

Carbon: 

Carbon black 4,688 4,844 120 Sweden 2,600; West Germany 835; Netherlands 697. 

Gas carbon 1,246 593 — France 509; West Germany 59; Netherlands 25. 

Coal: 
TTT 

Anthracite thousand tons 232 134 @) Poland 131; West Germany 2. 

Bituminous do. 10,507 9,811 3,224 Colombia 2,077; U.S.S.R. 1,142. 

Briquets of anthracite and bituminous coal 28 6) NA NA. 

Lignite including briquets 5,902 8,103 — East Germany 3,490; West Germany 3,125; 

Poland 1,249. 

Coke and semicoke 42,267 43,084 3,647 United Kingdom 24,124; Belgium-Luxembourg 6,117. 

Gas, natural: 

Gaseous million cubic meters ?) — — 

Liquefied 15 21 — West Germany 19; Norway 2. 

Peat including briquets and litter 32,985 32,974 NA Sweden 13,397; West Germany 11,589; U.S.S.R. 4,678. 

Petroleum: 

Crude 42-gallon barrels 30,944,488 30,178,840 — Norway 11,269,286; Kuwait 9,744,741; United 

Kingdom 5,737,307. 

Refinery products: 

Liquefied petroleum gas do. 295,185 197,768 81 Norway 79,727; Sweden 68,892; West Germany 42,885. 

Gasoline do. 35,736,295 32,382,110 366,750 Sweden 11,347,390; U.S.S.R. 5,621,909; Kuwait 

4,367,598. 

Mineral jelly and wax do. 97,226 105,308 724 West Germany 70,248; United Kingdom 9,775; 

Hungary 9,121. 

Bitumen and other residues do. 1,335,563 1,226,738 — West Germany 506,234; Sweden 491,223; Netherlands 

170,019. 

Bituminous mixtures do. 14,009 12,562 24 West Germany 8,217; Sweden 2,266; Netherlands 988. 

Petroleum coke do. 945,643 878,212 NA West Germany 1,111; United Kingdom 149; unspecified 

876,959. 

NA Not available. 

'Table prepared by Theodore T. Spittal. 
Less than 1/2 unit. 

‘Includes indium and thallium. 

‘May include ferrosilicotitanium. 

SMay include other precious metals. 

‘Includes perlite and chlorite. 
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| TABLE 4 

FAROE ISLANDS: EXPORTS OF MINERAL COMMODITIES! — : 

(Metric tons unless otherwise specified) 

. Commodity 1989 1990 Principal destinations, 1990 

Salt and brine 6,550 1,125 Iceland 760; United Kingdom 365. eee iE ee EC NNSPOM OD. 
'Table prepared by Theodore T. Spittal. The Faroe Islands did not report any exports of mineral commodities to the United States during 1990. 
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TABLE 5 

FAROE ISLANDS: IMPORTS OF MINERAL COMMODITIES’ . | 

(Metric tons unless otherwise specified) | 

Sources, 1990 | 

Commodity 1989 1990 eee Other (principal) 

METALS 

Aluminum: Metal including alloys, all forms 353 186 ?) Denmark 94; France 33; West Germany 32. | 

Copper: Metal including alloys, all forms 116 76 — West Germany 38; Sweden 21; Denmark 8. 

Iron and steel: Metal: | 

Scrap 559 50 — Denmark 38; Belgium-Luxemborg 10; Netherlands 2. 

Steel, primary forms 4 11 — All from Denmark. 

Semimanufactures: | 

Flat-rolled products: 

Of iron or nonalloy steel 

| Not clad, plated, coated 775 1,014 — Norway 649; Denmark 307; Belgium-Luxembourg 34. 

Clad, plated, coated 299 274 — Denmark 169; United Kingdom 101; West Germany 3. 

Of alloy steel 61 33 — Denmark 29 Sweden 3; West Germany 1 

Bars, rods, angles, shapes, sections 1,406 1,003 — Norway, 433; Denmark 407; Sweden 151. 

Rails and accessories 42 138 — Norway 100; Denmark 37. 

Wire 82 15 — Denmark 12; Sweden 2. | 
Tubes, pipes, fittings 793 573 — Denmark 472; Norway 28; United Kingdom 23. 

Lead: Metal including alloys: | 

Scrap 38 58 — Denmark 55; West Germany 3. 

Unwrought 12 6 — All from West Germany. 

Semimanufactures 26 20 — West Germany 16; Denmark 4. 

Manganese: 

Oxides 1 — 

Metal including alloys all forms ?) — 

Tin: Metal including alloys all forms 1 — 

Titanium: Oxides 10 10 —  AIl from Norway. 

Zinc: Metal including alloys all forms 34 36 — Norway 29; Denmark 3; West Germany 3. 

Other: Ashes and residues ) — 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Artificial: Corundum 1 1 — All from West Germany. 

Dust and powder of precious and semiprecious 
stones excluding diamond value, thousands _ $1 — All from Netherlands. 

Grinding and polishing wheels and stones 2 2 — Denmark 1. 

Barite and witherite — 1 — All from West Germany. 

Cement 26,623 15,862 — Denmark 11,284; Netherlands 4,577. 

Chalk 3 2 — NA. 

Clays, crude: . 

Bentonite 3 5 — Spain 3; Denmark 2. 

Kaolin 3 — 

Unspecified 8 8 1 Denmark 7. 

Cryolieandchiolte. #2 ||. — 2. == AllfromNorway. 
Diatomite and other infusorial earth 28 16 7 Denmark 9. 

Secfounues ateadofub. 
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TABLE 5—Continued 

FAROE ISLANDS: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

| Sources, 1990 

Commodity 1989 1990 = United Other (principal) 

States 

INDUSTRIAL MINERALS—Continued : 

Fertilizer materials: 

Crude, n.e.s. 20 8 —  AIl from Iceland. 

Manufactured: : 

Ammonia 17 12 — Denmark 9; Norway 3. 

Nitrogenous 379 443 — Denmark 375; Norway 68. 

Phosphatic 15 8 —  AIl from Denmark. 

Potassic 4 — 

Unspecified and mixed 1,121 1,152 — Denmark 1,138; Norway 13. 

Gypsum and plaster 32 (?) — All from Denmark. 

Lime 3 23 — Do. 

Pigments, mineral: Iron oxides and hydroxides, 

processed 2 3 — West Germany 2; Denmark 1. 

Precious and semiprecious stones other than | 

diamond: Natural value, thousands — $1 —  AITl from West Germany. 

Pyrite, unroasted 1 1 — Al from Denmark. 

Salt and brine 28,365 15,994 1 Spain 13,882; East Germany 1,357; Iceland 320. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 22 8 — Norway 5; Spain 3. 

Worked 415 215 — Denmark 200; Norway 6; Italy 4. 

Gravel and crushed rock 81 22 — Al from Denmark. 

Limestone other than dimension 163 162 — Denmark 137; West Germany 25. 

“Sand other than metal-bearing = (sti‘(‘é swt!~!*~*~*~*~«S«AOS:*!~!~*#*#«C«CS«O822~~C~*€C~«CAidWS from Denmark. == = = = ~~ StS 
Talc, steatite, soapstone, pyrophyllite 6 8 —  AIll from Norway. 

Other: 

Crude 41 5 — Denmark 4; Finland 1. 

Slag and dross, not metal-bearing 26 43 — All from Denmark. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 7,588 7,537 — West Germany 4,999; France 2,536. 

Coal: Bituminous ?) 50 —  AIl from United Kingdom. 

Peat, including briquets and litter 62 101 — All from Denmark. 

Petroleum: 

Crude 42- gallon barrels — (?) — All from Norway. 

Refinery products: 

Liquefied petroleum gas do. 12 1,369 — Al from Denmark. 

Gasoline do. 1,623,288 1,718,488 17 Norway 1,421,642; Denmark 290,394; West Germany 

5,202. 

Mineral jelly and wax do. 24 8 — All from West Germany. — 

Bitumen and other residues do. 182 (?) — All from United Kingdom. 

Bituminous mixtures do. 733 812 — Denmark 606; Netherlands 152; Belgium-Luxembourg 42. 

NA Not available. 

'Table prepared by Theodore T. Spittal. 
"Less than 1/2 unit. 
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TABLE 6 

DENMARK: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity vaied metor equity owners. Location of main facilities capacity 

Cement Aalborg Portland Cement Fabrik A/S Plant at Rordal 2,800 

Chalk A/S Faxe Kalkbrud Quarries at Stevns and Sigerslev 250 

Diatomite (moler) Skamol-Skarrehage Molervaerk A/S Quarries on Mors and Fur (Fyr) Islands 85 

Do. Dansk Moler Industri A/S Quarries on Fur Island 50 

Iron and steel Danish Steel Works Ltd. (Det Plant at Federiksvaerk 650 

Danske Stalvalsevaerk A/S) 

Kaolin Aalborg Portland A/S Mine and plant on Bornholm Island 25 

Lime A/S Faxe Kalkbrud (Aalborg Portland Plant at Stubberup, near Fakse, on Zealand 190 

a 
Natural Bas . . Maersk Olie og Gas A/S Roar and Tyra gasfields, Danish North Sea 6,000 

million cubic meters 

Petroleum: 

Crude barrels per day Dansk Undergrounds Consortium Dan, Gorm, Rolf, Skjold and Tyra oilfields, 

(Royal Dutch Shell, 46%; A. P. Moller, Danish North Sea 143,000 

39%; Texaco A/S, 15%) 

Refined do. A/S Dansk Shell Fredericia 55,000 

Do. do. Kuwait Petroleum Refining A/S Gulfhavn 56,500 

Do. do. Statoil A/S Kalundborg 65,000 

Salt Dansk Salt I/S | Mine (brine) at Hvornum, processing plant 600 

at Mariager 

TABLE 7 

GREENLAND: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

| Commodity 1987 1988 1989 1990 1991° 

Cryolite, crude ore? 38,185 — — — — 

Lead: Concentrate, Pb content 20,500 23,120 24,120 16,000 — 

Silver: In lead concentrate, Ag content kilograms 13,001 13,001 14,712 9,176 — 

Zinc: Concentrate, Zn content 69,200 77,520 71,500 47,850 — 

*Estimated. 

'Table includes data available through Nov. 1992. 

Shipments. 
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TABLE 8 

GREENLAND: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 Principal destinations, 1990 

METALS 

Aluminum: Metal including alloys, scrap 13 10 All to Denmark. 

Copper: Metal including alloys, all forms 29 33 Do. 

Iron and steel: Metal: 

Scrap 160 97 Do. 

Semimanufactures: Tubes, pipes, fittings 1 2 Do. 

Lead: 

Ore and concentrate 35,564 27,573 Belgium-Luxembourg 22,860; West Germany 4,713. 

Metal including alloys, scrap — 38 All to Denmark. 

Zinc: Ore and concentrate 130,494 95,544 Belgium-Luxembourg 64,433; West Germany 31,111. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing wheels and stone $1 — 

value, thousands 

Stone, sand, and gravel: 

Dimension stone: 

Crude and partly worked _ 16 All to Denmark. 

Worked value, thousands $7 — 

Gravel and crushed rock 61 — 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

Gasolinebarrels 42-gallon barrels 1,575 904 All to bunkers. 

Kerosene and jet fuel do. 44,310 47,152 Do. 

Distillate fuel oil do. 21,594 15,024 Canada 264; bunkers 14,760. 

'Table prepared by Theodore T. Spittal. Greenland did not report any exports of mineral commodities to the United States during 1990. 
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TABLE 9 

GREENLAND: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Sources, 1990 

| Commodity 1989 1990 United 
States Other (principal) 

METALS 

Aluminum: Metal including alloys, all forms 96 42 °) Denmark 21; West Germany 18; Sweden 2. 

Copper: Metal including alloys, all forms 72 60 — Denmark 54; West Germany 4; Finland 1. 

Iron and Steel: Metal: 

Scrap 2 —_— 

Pig iron, cast iron, related materials 4 — 

Steel, primary forms 81 59 — Mainly from Denmark. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: : 

Not clad, plated, coated 327 251 — Denmark 249; West Germany 2. 

Clad, plated, coated 91 21 — West Germany 13; Denmark 6; Norway 2. 

Of alloy steel 56 40 — Denmark 38; West Germany 1; Sweden 1. 

Bars, rods, angles, shapes. sections 1,579 2,043 — Denmark 1,625; West Germany 26; Norway 10. 

Rails and accessories 14 15 — All from Denmark. 

Wire 7 5 — Denmark 3; West Germany 1. 

Tubes, pipes, fittings 954 733 — Denmark 677; West Germany 29; Norway 26. 

Lead: Metal including alloys: 

Unwrought 23 23 — All from Denmark. 

Semimanufactures 6 20 —_— Do. 

Manganese: Metal including alloys all forms 24 25 — Do. 

Piatinum-group metals: Waste and sweepings 

value, thousands $2 — 

Selenium, elemental ?) — 

Silver: Metal including alloys, unwrought and partly 

wrought value, thousands $5 $7 — France $3; Denmark $2; Netherlands $2. 

Tin: Metal including alloys all forms @) — 

Tungsten: Metal including alloys all forms @) — 

Zine: 

Blue powder — 1 _— All from Denmark. 

Metal including alloys, semimanufactures 16 14 — Do. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing wheels and 

stones 1 2 — Denmark 1; West Germany 1. 

Bromine* ?) — 

Cement 5,347 4,615 — Denmark 3,812; Canada 799. 

Chalk 2 — 

Clays, crude: 

Bentonite 1 — 

Kaolin 8 — 

Unspecified 2 2 1 Denmark 1. 

Diamond: Gem, not set or strung —vaiue, thousands. —(<ié‘~ SLSCt;‘éC;CD:«CSdTCO*!*!€©€6UC~C(Ad from Denmark. 0t—~—<“—s—sSCS™S 
Diatomite and other infusorialeath == — 30. — Do © 
See footnotes at end of table. 
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TABLE 9—Continued 

GREENLAND: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

States 

INDUSTRIAL MINERALS—Continued 

Fertilizer materials: 

Crude n.e.s. ?) — 

Manufactured: 

Ammonia 15 8 — Norway 4; Denmark 2; France 2. 

Nitrogenous 501 24 — Norway 19; Denmark 5. 

Phosphatic 2 14 — All from Denmark. 

Unspecified and mixed 440 406 — Mainly from Denmark. 

Gypsum and plaster 19 45 — Do. 

Lime 2,143 450 — All from Denmark. 

Pigments, mineral: Iron oxides and hydroxides, 1 — 
processed 

Precious and semiprecious stones other than diamond: 

Natural value, thousands $3 $5 $4 Denmark $1. 

Synthetic do. $1 — 

Salt and brine 4,968 5,037 — Denmark 2,610; West Germany 2,404; Iceland 23. 

Sodium compounds, n.e.s.: Soda ash, manufactured 2 1 — All from Denmark. 

Stone, sand and gravel: 

Dimension stone: Worked 1 2 — All from Denmark. 

Gravel and crushed rock 130 4,924 — Norway 4,900; Denmark 24. 

Limestone other than dimension 27 21 — All from Denmark. 

Quartz and quartzite 34 — 

Sand other than metal-bearing 284 127 — Denmark 124; Switzerland 3. 

Sulfur: Sulfuric acid 12 8 — Denmark 7. 

Other: Crude 76 36 — All from Denmark. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 48 268 — Mainly from Denmark. 

Carbon: Carbon black 2 ?) — __ All from Netherlands. 

Coal: 

Bituminous 3 2 — All from Norway. 

Briquets of anthracite and bituminous coal 97 139 — All from Poland. 

Peat including briquets and litter 3 4 — All from Denmark. 

Petroleum refinery products: 

Liquefied petroleum gas 42-gallon barrels 4,188 3,306 — Do. 

Gasoline do. 1,392,785 1,497,122 68 Norway 874,497; Denmark 621,945; Sweden 451. 

“Mineraljelly andwaxti(‘“‘i‘éOéSOSO;O CdO.O!UOUM.L~™~”.CU€M.LCU~O~”CUS©~C«<AWSfrom@Denmark.—<“‘i‘s™S™S™*~*~*~*~™ 
Bitumen and other residues do. 3,030 91 — Do. 

Bituminous mixtures = = do. 4,884 4,375 | —  Denmark4,369;Sweden6. 
“'Table prepared by Theodore T. Spittal. TTT 

"Less than 1/2 unit. 
*May inchide flourine and iodine. 
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THE MINERAL INDUSTRY OF 

By Donald E. Buck, Jr. 

Historically, the Finnish mineral | in research and mineral exploitation in | TRADRF 

industry has been noted for its domestic | Finland and in foreign countries. The | 7 ~~ = —<—~™S;7;7C;7;3 K TCSétCSt: 
metalliferous mines. These mines have | Government takes an active role in Finland is an active member of the 
been important domestic sources of | securing mineral requirements for its European Free Trade Association 
chrome, copper, nickel, and zinc. industry and is also active in promoting (EFTA). The Government also was 
However, the metalliferous resources and | and assisting in the export of its highly engaged in negotiations with the 
deposits have been _ progressively | developed mineral technology and mining European Community (EC) to create the 

exhausted by extensive mining activity | equipment. European Economic Space (EES), which 
over the past 400 years. Most of the The Government has implemented a} y oyld allow Finland and some other 

mines that are now operating were started | policy to reduce sulfur dioxide emissions European countries that are not members 
less than 25 years ago. With the | for metal-producing facilities. The | o¢ the EC to trade within the EC with 

reduction of available raw materials, | Kemira Oy TiO, plant at Pori, which | »jinimum restrictions. Finnish 
Finland has become more dependent on produces fertilizers, chemicals, and policymakers are acutely aware of the 
imported metallic ores. Furthermore, | pigments, is slated for activated carbon necessity to remain competitive when the 
emphasis has shifted to exploration of | removal of sulfur dioxide from the | 4992 KC single market becomes 
industrial minerals, which would benefit | calcining of titanium dioxide. It was operational. 

the paper industry and decrease the need | projected that this technique would Recessions in other Organization for 

to import products for that industry. remove 80% of the sulfur dioxide, which | Eeonomic Cooperation and Development 

The Finnish mining industry was | then would be used in the company’s (OECD) countries was one reason for the 
adversely impacted by the weakening | sulfuric acid plant. During the summer | jack of economic growth in Finland. 
economic condition worldwide. In 1991, | of 1991, the Outokumpu nickel smelter at | Another was the internal difficulties 
the domestic economy was again | Harjavalta was shut down for] within the U.S.S.R., which resulted in a 

significantly impacted by the recession in | modifications. Sulfur dioxide emissions sharp decline in trade, especially Finnish 

Western Europe and by the troubles in | were reduced 40% and nickel in exports to the U.S.S.R. Domestic 

the U.S.S.R. The mineral industries | wastewater fell by more than 50% as consequences in Finland of this trade 
contributed to high unemployment (14%) | reported by Outokumpu. Another drop (down 9%) were decreasing private 

with some reduction in employees. The | proposed project was the cleanup of the consumption and investment. Also, the 

GNP, which had been flat in 1990, | Soviet nickel smelter on the Kola | termination of the bilateral Finnish-Soviet 
decreased 6.2% in 1991, and stock values | Peninsula by Outokumpu with Finnish clearing trade system reduced the 
on the Helsinki Stock Exchange | and other Scandinavian Government | traditional importance of Finland between 
reportedly lost substantial market | backing. Eastern and Western economies. Owing 

capitalization. —_____________________ | to this change, Finland reportedly lost 
«| PRODUCTION some of its special trade position with the 

GOVERNMENT POLICIES U.S.S.R. In 1990, Soviet trade only 
AND PROGRAMS The metal industry output was reported | represented 13% of total Finnish trade, 

to be down 13% and exports down 15%. | ang this was projected to decrease to 7% 
The Government has a long history of The significant factor in these decreases | ;, 1991. The metals and engineering 

involvement with the mineral industry. | Were reportedly the changes that occurred | industries reportedly accounted for 43% 
State-owned companies, Kemira Oy, | in Eastern Europe. The number of | of Finnish exports. However, this was 
Outokumpu Oy, and Rautaruukki Oy, | metallic mines operating in Finland will expected to decrease owing to a 50% 

dominate the domestic industry. In| apparently decrease by three as drop in metal industry exports and 
addition, the State Geologic Research | Saattopora, Vamala, and Enonkoski were | qeliveries to the U.S.S.R. in the near 
Institute and the National Mineral | reported to be closing down by | future. 
Laboratory and Test Factory of the State | Outokumpu within the next few years. A 2% increase in export values and a 
Technological Research Center, together | (See table 1.) 2% decline in imports resulted in 
with the Finnish Government, are active Finland’s trade deficit decreasing by 
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nearly $1 billion to $444 million in 1990. | fibers. Another state-owned enterprise is | Chemicals of the United States, formed 

Finland’s trade with EFTA registered a | Neste Oy, which operates Finland’s | the OM Group into one of the world’s 
small surplus. The deficit with West | petroleum refineries. largest refiners of cobalt. At yearend, 

Germany decreased significantly while Two private companies, Oy Lohja AB | Outokumpu had reportedly agreed to 

trade with the rest of the EC remained | and Oy Partek AB, are the major | transfer 51% of its ownership to a 

even. producers of industrial minerals. The | consortium of other Finnish companies. 
Finnish metal industries have expanded | main products are clays, dolomite, | Also by yearend, Outokumpu Chemicals 

downstream to higher value added | feldspar, and __ limestone. Other | had completed its expansion of the 
products. The higher cost of mining in | companies are involved in the dimension | Kokola plant. 
Finland has meant that Finnish companies | stone industry. 
have had to adopt high technologies and Overall, there were about 65,000 Copper.—The domestic production of 

improve efficiencies. | persons employed in the mining and | copper ore has been decreasing. In 1989, 
Finland imported significant quantities | metal processing industry in Finland. Of | the Keretti Mine closed, and, within the 

of copper concentrate, iron ore, zinc | these, about 825 are employed in mining | next 3 years, Outokumpu reportedly 

concentrate, and nickel matte and | and quarrying, down from 860 in 1989. | projects that the Vihanti mine will be 

concentrate. Major commodity imports | Approximately 42% of the workers are in | closed. Mined copper concentrates are 

from the United States included kaolin, | open pit operations, while the rest are in | smelted at the Harjavalta plant and 
coal, aluminum scrap, and copper ores. | underground mines. (See table 2.) refined at the Pori plant. In recent years 

the mine output of copper ores has not 

STRUCTURE OF THE COMMODITY REVIEW been sufficient to meet the needs of the 
MINERAL INDUSTRY smelter or refinery. As a result of the 

os Metals limited domestic availability of copper 
The major segment of Finland’s concentrates, Outokumpu is expanding its 

mineral industry is Government Chromium.—Outokumpu’sKemiMine | foreign operations to ensure its 

controlled. The state-owned company, | is Scandinavia’s only chromite mine. | metallurgical requirements are met. An 

Outokumpu Oy, is the largest mining and | The mine, on the north coast of the Gulf | agreement, signed in 1988 with owners of 

metallurgical company in the country. | of Bothnia, is one of the world’s major | the La Escondida copper project in Chile, 

Because of the decreasing availability of | chromite mines and has estimated | has resulted in the long-term supply of 

raw materials domestically, Outokumpu | reserves of 150 Mmt. The Kemi deposits | raw materials for the Harjavalta smelter 

has increased its investments abroad. | consist of chromite seams associated with | operations. The first shipment of 20,000 

The Group includes about 200 companies; | a layered ultrabasic sill-like intrusion | tons of copper concentrates was projected 

the majority are registered outside | between a pegmatite granite massif and a | to arrive in the spring of 1992. This 

Finland. The company operates in more | large schist area. About one-third of the | represents approximately one-fifth of the 

than 25 countries, and almost 90% of its | reserves can be extracted by open pit | smelter’s requirements. 

sales were outside of Finland. About | mining, which is the current mining The Lance development project in 

one-third of the company’s sales are | method. The average content of the ore | Chile was completed at yearend and 

copper-related, with the remaining | was reported to be 26% Cr,O0, with a | production was to begin at the first of 

consisting of steel, other metals, and | reported chromium-iron ratio of 1.55:1. | 1992. Outokumpu increased its interest 

engineering services. Other base metal | A large portion of the Kemi mine’s | in the mine from 15% to 40%. The 

producers are Rautaruukki Oy, which | output is used for the domestic production | operation was projected to produce 

produces steel plate, welded steel tubes, | of charge-grade ferrochrome containing | 20,000 mt/a of cathode copper for the 

and beams; Ovako Steel AB, which | 52% chromium and 7% carbon. estimated 10-year life of the mine. 

produces long steel products; and The recent investment of $23 million Another project (exploration) 

Dalsbruk AB, whose line of production | in the pelletizing plant at the Tornio | purchased by Outokumpu for $25 million 

ranges from billets to rolled products and | facility, 40 km from the Kemi Mine, has | in 1990 was the Zalvidar copper deposit 

special products. increased the pellet production capacity to | in Chile. Zalvidar is a polymetallic 

Kemira, specializing in fertilizers and | 200,000 mt/a. Of the 170,000-ton | deposit 5 km from the large Escondida 

agriculture chemicals, is the largest | output, 35% to 40% is used in the | copper deposit. The deposit was reported 

chemical enterprise in Finland and one of | adjacent stainless steel plant, while most | to contain an estimated 2 Mmt of copper, 

the largest fertilizer producers in Europe. of the rest is shipped to Western | twice as large as originally estimated. If 

The company has also increased its | European countries. this is proven, the deposit would contain 

foreign activities and now operates in 18 twice as much copper as the Finnish 
countries. Kemira’s main exports were Cobalt.—In 1991, Outokumpu, the | Outokumpu Mine. This mine was in 
fertilizers, titanium dioxide, and viscose | French company Vasset, and Mooney | operation between 1913 and 1987 and 

was Outokumpu’s largest copper mine. 
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The revised ore estimates have resulted in | reportedly not the case for the other | zinc plant reportedly operated smoothly 

delays in finishing feasibility studies and | industrial divisions. during the year, as did the cost-effective 

the start of development work. The The Steel Division reportedly produced | Tara Mine. This Outokumpu subsidiary 

decision to open the mine could be made | 2.478 Mmt of steel, representing a 3% | returned satisfactory results to 

in the first half of 1993. increase over that of 1990. Coated sheet | Outokumpu, even though the price of 

and coils increased by 22%, while the | zinc dropped 22%. The sale of the 

Iron and Steel.—Production of | production of reinforcing steel decreased | Kokkola powerplant to Imatran Voima Oy 

ferrochrome increased 20% to 190,000 | 14%. resulted in a reported $60 million influx 

tons. Production of rolled stainless steel of badly needed capital for the company. 

increased 7% to 197,000 tons; a new Nickel.—Outokumpu reported = an 

record, while production of stainless | investment of $18 million in the | Industrial Minerals 

tubes and fittings decreased during the | Harjavalta nickel smelter for a major 

year by approximately 8%. overhaul and expansion project. Coupled Cement/Lime.—Partek Cement Oy was 

The investment in the Tornio plant has | with the ongoing environmental program | part of Partek Basic Materials before the 

facilitated the production of about | at the plant, the company reported that | September 1991 reorganization, which 

250,000 tons of cold-rolled and 100,000 | sulfur dioxide emissions had been reduced | formed several separate companies. The 

tons of hot strip production. The third | 40%, metal content in wastewater | company’s sales of cement in 1991 were 

phase of the modernization involved the | reduced 50%, and dust emissions cut by approximately 1 Mmt, down slightly from 

addition of the third annealing and | 30%. “However, the domestic raw | the previous year. Cement sales 

pickling line in the cold-rolling mill. The | material sources for the smelter were | accounted for 35% of the total sales for 

$100 million investment allowed the | being depleted and the company was | Partek Minerals. 

utilization of the Sendzimir rolling mills | forced to invest overseas. 

to capacity and substantial increase in the Outokumpu has invested in several Talc.—In January 1991, Finnminerals 

hot-strip capacity. Environmental | Australian projects to secure resources for | purchased Partek’s talc operations and 

protection improvements totaling $20 | the Harjavalta nickel smelter. An interest | became the country’s sole talc producer. 

million reduced by 85% the dust | in the Forrestania deposit was originally | The acquisition of the Kaavi plant at 

emissions from the stainless melting shop | purchased in 1989. In 1990, the | Luikonlahti added approximately 60,000- 

off-gas cleaning system. The slitting and | outstanding 50% was purchased, making | mt/a talc output, which is used in the 

cutting processes for cold-rolled material | Outokumpu the sole owner of the nickel | paper industry. Associated with the 

were to be transferred to Terenuzen, | deposit. Kaavi plant purchase are several ore 

Netherlands, to strengthen the Development of another Australian | bodies and the Polvijarvi Mine, which 

competitiveness of Outokumpu Polaris Oy | project, the Mount Keith nickel deposit, | produces 450,000-mt/a crude talc output 

in central Europe. Delivery times and | was delayed during the year. The | from surface operations. Two other 

improved customer service were | Australia Consolidated Minerals Ltd. | operations produce talc, and the company 

objectives for the $44 million investment. | shares in the Mount Keith deposit were | total is approximately 360,000 mt/a. Of 

Also, the deepening of the Tornio harbor | purchased by the Australian company, | this amount, 120,000 tons of talc is from 

and shipping lane was to be completed by | Western Mining Corp. Holdings Ltd. | the Vuonos operations in northern Karelia 

the end of summer 1992. This project | Western Mining and Outokumpu were | and the largest amount is from the 

was to facilitate the ship transfer of cold- | reportedly negotiating a co-operation | Sotkamo mine and plant, which outputs 

rolled product from Tornio to the | agreement to exploit the deposit on a | 180,000 mt/a. The largest percentage 

Netherlands for processing. 50-50 basis. (80%) of the talc produced is for the 

Oy JA-RO Ab, the third company in Outokumpu Engineering has reportedly | paper industry, with the remaining output 

the steel division, planned to build a $13 | made a proposal to renovate the | used in the paint, plastic, and fertilizer 

million tube mill at Terneuzen adjacent to | Pechenganikel nickel smelter on the Kola | industries. 

the new Outokumpu Polaris processing | Peninsula in the U.S.S.R. The $600 

line. The new mill’s capacity was | million project would reportedly reduce | Mineral Fuels 

planned to be 5,000 tons and completed | emissions of sulfur dioxide and, thereby, 

in 1993. Oy JA-RO Ab planned to invest | reduce the acid rain problems and Finland has one of the world’s highest 

$5 million in the Veteli mill, expanding | environmental damage originating from | per capita energy consumption levels 

the tube fittings production capability. that facility. owing to its harsh climate and industrial 

Overall, the turnover for Rautaruukki structure. The country was receiving 

Oy was 5% more in 1991 than that in Zinc.—Outokumpu Zinc Oy operates | most of its energy needs from the 

1990. Capacity utilization at the Steel | the Kokkola zinc plant in Finland and the | U.S.S.R. In the 1980's, Soviet sales of 

Division remained high, but this was | Tara zinc mine in Ireland. The Kokkala | petroleum crude and refined products was 
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approximately 90% of the Finnish SF-00101 

purchases; however, this figure has Helsinki, Finland 
dropped significantly. Finnish imports of | Geologic Survey of Finland 
Soviet crude petroleum were expected to SF-0215 0 
be only 40% of total Finnish Espo °, F inland 

. . Helsinki University of Technology 
requirements, with crude purchases from ~ Lab i 

. . aboratory of Rock Engineering 
Norway and the United Kingdom SF-02150 | 
recording most of the difference. Espoo, Finland | 

Ministry of Commerce and Industry 
Reserves SF-00101 

Helsinki, Finland 

The country has exploited many of its 
domestic metalliferous resources. | Publications 
Therefore, Finnish companies have been Bulletin of Statistics, Central Statistics 

investing heavily in overseas operations Cini eeany annual oe 

and are exporting technology that has Statistical Yearbook of Finland, Central 
been used to make domestic operations Statistics Office. 
competitive and efficient. (See table 3.) 

INFRASTRUCTURE 

Finland has 5,924 total km of railways 

of which the Finnish State Railways 
operates a total of 5,863 km of 1.524-m- 

gauge track. There are about 103,000 
km of roads, of which 35,000 km are | 
paved. Including the Saimaa Canal, there 

are 6,675 km of inland waterways, of 

which 3,700 km are suitable for 

| steamers. 

OUTLOOK 

Because Finland is dependent on 
maintaining export competitiveness and 
committed to increasing the value added 

component of processing both domestic 

and imported raw materials, high 
standards of technology will need to be 
maintained. As in most West European 
nations, dwindling domestic reserves have 

forced the Finnish mining industry to 
look abroad and to develop new, more 

efficient production methods to remain 

competitive. 

‘Where necessary, values have been converted from 

finnmarks (Fimr) to U.S. dollars at the rate of 

FIM3.831 =US$1.00, the average value for 1991. 

OTHER SOURCES OF INFORMATION 

Agencies 7 
Central Statistical Office of Finland 
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TABLE 1 

FINLAND: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991” 

METALS 

Aluminum metal, secondary 25,700 29,900 27,989 723,900 22,100 

Cadmium metal, refined 687 703 612 569 593 

Chromite: 

Gross weight: 

Lump ore® thousand tons 338 450 353 347 320 

Concentrate do. 192 235 140 137 °133 

Foundry sand° do. 13 15 5 5 5 

- Toal ©. do, 543 700 498 489 458 

Cr,O, content: 

Lump ore® do. 91 95 92 90 90 

Concentrate do. 77 85 65 64 *60 

Foundry sand° do. 6 10 © 5 5 5 

Total do. °174 190 162 159 °155 

Cobalt: 

Mine output, Co content 190 — — — — 

Metal, refined, and salts "1,234 1,132 1,295 °1,300 1,503 

Copper: 

Mine output, Cu content 20,398 20,200 14,459 °12,600 11,700 

Metal: 

Smelter 77,400 79,000 79,470 °90,200 90,100 

Refined 59,500 53,900 55,689 65,103 64,500 

Gold metal kilograms ~ *1,800 2,035 2,510 2,813 2,200 

Iron and steel: 

Iron ore, marketable, all types:? 

Gross weight thousand tons 7648 556 — — — 

Fe content do. 588 360 — — _— 

Metal: 

Pig iron do. 2,063 2,174 2,284 2,283 2,331 

Ferroalloys, ferrochromium do. 143 156 169 152 190 

Steel, crude do. 2,669 2,798 2,921 2,861 2,890 

Semimanufactures, rolled do. 2,025 2,300 2,452 2,486 2,500 

Lead: Mine output, Pb content 2,400 1,900 2,567 *1,700 *1,400 

Mercury 144 130 159 141 74 

Nickel: 

Mine output, Ni content 10,557 *11,699 10,480 11,524 9,900 

Metal, electrolytic 15,392 15,721 13,355 16,882 14,100 

Platinum-group metals:° 

Palladium kilograms 389 *106 100 100 100 

Platinum do. 120 354 60 60 60 

Selenium metal do. 23,638 25,073 27,969 31,160 35,000 

Silver metal do. 44,198 31,411 31,127 28,508 30,000 

Zinc: 

Mine output, Zn content 55,100 63,900 58,430 °51,700 55,500 

Metal 151,467 156,076 162,508 174,923 170,400 

INDUSTRIAL MINERALS 

Barite 11,000 10,993 1,614 — _ 

Cement, hydraulic thousand tons 1,426 1,504 1,596 1,666 1,324 

See footnotes at end of table. 
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TABLE 1—Continued 

FINLAND: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991? 

INDUSTRIAL MINERALS—Continued 

Feldspar 51,632 56,200 54,581 52,630 53,000 

Lime thousand tons 271 260 224 225 225 

Nitrogen: N content of ammonia *50,300 42,630 41,600 *23 ,600 °18,000 

Phosphate rock, apatite concentrate: 

Gross weight thousand tons 553 584 580 546 472 

P,O, content do. 195 215 214 201 °170 

Pyrite, gross weight do. 621 615 730 °700 724 

Sodium sulfate® do. 35 35 33 33 33 

Stone, crushed: 

Limestone and dolomite: 

For cement manufacture do. 2,054 2,150 2,107 2,397 2,100 

For agriculture do. 1,203 1,072 1,188 1,269 °1,000 

For lime manufacture do. 328 418 464 439 *400 

| Fine powders do. 397 455 579 648 °560 

Metallurgical do. °12 123 25 1 °4 

Total do. 3,994 4,218 4,363 4,754 4,064 

Quartz silica sand do. 233 272 274 276 201 

Sulfur: | 

S content of pyrite do. *317 *313 306 357 369 

“Byproduct: = 
Of metallurgy do. "230 240 180 237 227 

Of petroleum do. 52 47 41 °42 °*40 

Total do. 599 *600 | 636 636 

Sulfuric acid do. 1,160 1,095 1,392 °1,325 1,300 

Talc do. 324 379 398 385 361 

Wollastonite 15,041 “19,165 721,634 29,844 28,000 

MINERAL FUELS AND RELATED MATERIALS 

Peat: 

For fuel use thousand tons ™2,409 4.851 ™5 940 T °§ 800 °5 ,600 

For agriculture and other uses do. 191 7325 *451 * °450 °450 

Petroleum refinery products thousand 42-gallon barrels 73,400 72,000 74,000 °72,500 °73 ,000 

*Estimated. *Preliminary. ‘Revised. 
'Table includes data available through Jan. 1993. 
"Includes approximately 30% of unused roasted pyrite (purple ore) from the Kokkola Works. 
*Reported figure. 

TABLE 2 

FINLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and Location of main facilities Annual 
major equity owners capacity 

Ammonia £= §=  KemiraQy  PlantatOuu +450 
Cement = Oy PartekAB ~~ Lappeenranta,Kolari, and Pargas = ~=~«2~,400 
“Do. © QyLohjaAB  Virkkala 4,000 
Chromite = = = QutokumpuOy ~~ ~—~—~— MineatKemi—i“‘(atws)”)”)””””™”™”™”™”™”™”*~*~;”;”C«QO 
Cobat, metal = = do. SmelteratKokkola J 
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TABLE 2—Continued 

FINLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

NN 

Commodity Major operating companies and Location of main facilities Annual 
major equity owners capacity 

Copper, concentrate Outokumpu Oy Mines at Hitura, Enonkoski, Polyhasalmi, 86 

Vammala, and Telkkala 

Copper, metal do. Smelter at Harjavalta 75 

Do. do. 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. do. do. Smelter at Pori 1,350 

Lead, concentrate do. Mine at Vihanti 5 

Limestone Oy Partek AB Mines at Parainen, Kolari, Lappeenranta 1,500 

Do. 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 Siilinjarva , 600 

Selenium kilograms Outokumpu Oy Smelter at Pori 20,000 

Silver do. do. do. 47,000 

Steel Rautaruukki Oy Plants at Raahe and Hameenlinna 2,000 

Do. Oy Ovako AB Plant at Imatra 600 

Do. Oy Dalsbruck AB Plants at Dalsbruck, Kovenhar, and 850 

Aminnefors 

Do. Outokumpu Oy Stainless steel plant at Tornio 100 

Tale Oy Lohja AB Mine at Polvijarvi, plant at Vuonos 150 

Titanium dioxide Kemira Oy Plant at Pori 80 

Do. Oy Partek AB Mine at Polvijarvi, plant at Luikonlahti 100 

Wollastonite do. Mine and plant at Lappeenranta 40 

Zinc, concentrate Outokumpu Oy Mines at Vihanti and Pyhasalmi 150 

Zinc, metal do. Smelter at Kokkola 160 

TABLE 3 

FINLAND: RESERVES OF MAJOR 
MINERAL COMMODITIES FOR 

1991 

(Million metric tons unless otherwise specified) 

Commodity Reserves 

Apatite 400 

Chromium 38 

Cobalt, tons 18,000 

Gold, kilograms 2,500 

Nickel, tons 40,000 

Peat *350 

Phosphate rock 110 

~umtd SS 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

France is one of the major European | Efforts have been made to promote the The uranium industry reduced its 

mineral producers. The traditional | private sector and to reduce the | operations by closing a number of mines 

mineral industries in France have been in | dependence of state-owned companies on and processing plants owing to low 

a state of transition over the past several | subsidies, although significant industrial | market prices and depletion of certain 

years. Changing economic conditions capacity remains in the public domain. | deposits. 

such as rising energy costs, increasing | Some exchange controls have been Another factor in the drop of uranium 

supplies of raw materials from other eliminated, and the value added tax | demand was the reduced cost for 

countries, lower prices due to increased | (VAT) rate has been reduced to bring this | petroleum and the increased accessibility 

competition, and depletion of reserves | tax in line with the EC norm. The top | of natural gas from the North Sea and the 

have necessitated the rationalization of | VAT rate of 33% has been reduced to | U.S.S.R. Lower petroleum prices meant 

many traditionally strong mineral | 22%, with a further cut to the standard | that fewer new nuclear plants were 

industries such as bauxite, coal, iron ore, | EC rate of 18.6% effective January 1993. | considered for construction, some older 

and steel. Many state-controlled industries have | plants were being closed, and the export 

Industries have had to adjust to a| made significant strides in preparing | market decreased. (See table 1.) 

change in the state’s economic policies. | themselves for EC 1992. 

In the past, the heavy involvement of the TRADE 

state, both economic and political, was PRODUCTION 

one of the main elements of French The Government’s efforts to refocus 

mineral policy. Reduction of Government Mineral and metal industries generally | the country’s trading patterns toward 

subsidies supporting uneconomic mineral | maintained their production and other | OECD countries were continuing. The 

operations and the depletion of mineral activities at about the same rate or | percentage of France’s trade with its EC 

reserves have had a significant impact on | decreased somewhat from those of the | partners increased while the trade deficit 

a number of extractive operations in the | previous year. Gold production decreased | with the EC decreased. There were also 

French mineral industry. owing to the closure of a mine. Lead, | strong commercial relations between 

The real GDP increased by 1.2% and | silver, and zinc production were about the | France and the United States. France was 

industrial output by 0.6% over those of | same level. Several industries, such as | the United States’ eighth largest trading 

1990. Real GDP growth has matched the | bauxite, coal, iron ore, and uranium, | partner with two-way trade totaling more 

average for OECD countries for the past | have steadily undergone changes over the | than $26 billion in 1990.' 

5 years. At yearend, the unemployment | past few years. Table 2 shows the impact of selected 

rate was 9.4% of the working population. The coal and iron ore industries were | classes of mineral commodities on 

affected by cheaper foreign sources and | France’s balance of payments position in 

GOVERNMENT POLICIES the depletion of domestic resources. The | relation to the EC and the world. (see 

AND PROGRAMS continued decline in coal production was | tables 2, 3, and 4.) 

is ____ | accentuated by the closure of mines in the 

The French Government was | Bassin du Nord and the Pas-de-Calais. STRUCTURE OF THE 

continuing with policies to reduce the | Asa result, the Government was reducing | MINERAL INDUSTRY 

budget deficit that were not only affecting the subsidies to these industries and 

the mineral industry, but other industries closing high-cost or inefficient operations. Government and private companies 

as well. At the same time, other | Similarly, bauxite reserves were being | produce minerals and mineral products, 

economic policies were driven by the depleted, which resulted in the closure of | conduct research, and _ explore 

desire to reduce unemployment and | mining operations. Bauxite production | domestically and internationally for new 

improve French competitiveness, had ceased altogether by the first part of | resources. Since 1981, when some of the 

particularly as 1992 and the advent of the | 1991. Other domestic companies were | major companies were nationalized, the 

single European market approaches. facing increased foreign competition. 
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Government has restructured some of | refinery in France. Bauxite feedstock | to be comparable in quality with Bolivian 
these industries, notably steel and coal. | was purchased on the open market, as | ore. Most of the production was expected 

Adjustments to the forthcoming 1992 | well as from Aluminium Pechiney’s Les | to be shipped to Compagnie Lucette, a 
Common Market resulted in numerous | Baux operations. BRGM subsidiary that produces antimony 
mergers, closures of operations, and trioxide. 
cooperative ventures as companies sought Aluminum.—Pechiney closed the Other domestic sources of the metal 
ways to obtain competitive advantages. | Nogueres and Riouperoux primary | were from the Societe Metaleurope 
Some industries that have benefited | smelters at yearend 1991. The 38,000- | refining of lead-zinc at N oyelles-Godault, 
greatly from Government assistance in | mt/a Nogueres smelter, built in the early | la Societe des Mines de la Lucette works 
the past were experiencing a Government | 1960’s, was one of Pechiney’s older | at Genest, and la Societe Industrielle et 
determined to reduce assistance for | plants and would have required | Chimique de |’ Aisne at Chauny. France 
nonprofitable operations. Others were | substantial funds to modernize and | was importing most of its 4,500 mt/a of 
expanding as the previous Government | implement environmental safeguards. The | antimony metal requirements from 
programs resulted in exploitable | same situation existed with the 14,000- | Bolivia and China. 
opportunities, such as the availability of | mt/a Riouperoux smelter. 
abundant and inexpensive electrical Pechiney planned on replacing the lost Gold.—Gold mining in France was 
power. capacity with the 215,000-mt/a smelter | mostly concentrated in two operations, 

The Government held significant | under construction at Graves-sur-loon Mines et Produits Chimiques de Saligne’s 
financial interests in most of the mining, Plage near Dunkirk. The new smelter was | (MPCS) operations near Carcassonne and 
metallurgical, and energy companies in expected to become operational in 1992 at | Societe des Mines du Bourneix’s 
France. These included Societe Nationale | an estimated cost of $850 million. When operations in the Saint-Yrieix district 
Elf Aquitaine (SNEA);° Usinor-Sacilor | the smelter does become operational, | south of Limoges. 
S.A.;  Imetal  S.A.; Pechiney; | almost one-half of Pechiney’s 10-Mmt/a -MPCS was declared insolvent in 
Charbonnages de France (CdF); primary aluminum capacity will be in | October 1991. After operating at a loss 
Compagnie Generale des Matieres | France. At a reported average cost of 57 | for the remainder of the year, 
Nucleaires (Cogema); and Bureau de | cents/lb., France was considered the | Coframines, a subsidiary of BRGM and 
Recherches Geologiques et Minieres | lowest cost aluminum-producing country | the main stockholder, reportedly was not 
(BRGM) and its subsidiary, Compagnie | in Europe. The main reasons were lower | willing to invest more capital in the 
Francaise des Mines S.A. (See table 5.) | energy costs and advanced technology. operation and was proceeding with 

Pechiney continued with plans to build | liquidation efforts. MPCS had reported 
COMMODITY REVIEW two specialized foundries for aluminum | total liabilities of $44 million and a net 

beverage can recycling. One would be | debt of more than $6 million. 
Metals built at Nogueres at the site of the Gold mineralization at Bourneix’s 

existing primary aluminum smelter. The | mines is associated with galena, 
Alumina and _ Bauxite.—French | foundry was scheduled to be operational | arsenopyrite, and pyrite within broad 

bauxite production continued to decline | in 1992, with a capacity to process | quartzitic lenses covering an area 15 to 
and ceased altogether at the beginning of | 20,000 mt/a of cans. Cost of the project | 20 km in length. 
1991. In comparison, the bauxite output | was estimated to be $710,000. Of the operating mines, the 
in 1980 was more than 1.9 Mmt. The The second foundry was to be built at | underground operations at Bourneix and 
depletion of ores and competition from | Nuef Brisach near Strasbourg. The | Laurieras produce the greatest tonnage of 
cheaper foreign sources of raw and| foundry was also scheduled to be gold ore and the highest gold content. 
partially refined bauxite forced the | operational in 1992 with the same | Three smaller surface mines, Les 
reduction of production. Mines that were capacity as Nogueres. The cost of the | Renartieres, Cros-Gallet Sud, and Les 
closed had been operated by Pechiney at | second foundry was estimated at $1.1 Fouilloux, truck their ores to the 
Var and Hérault Provinces and the mine | million. Bourneix concentrator for processing. 
owned by SA des Bauxites et Alumines The original 60,000-mt/a concentrator 
de Provence at Blanquette, Var Province. Antimony.—The Gagneraud Mine at | batch processes the ores depending on the 
The SA des Bauxites et Alumines Brouzils, Vendee Province, started | source and gold content of the ore. 
operation had produced approximately | production in early 1991. BRGM, owner Bourneix constructed a 35-mt/h 
2,000 mt/a. of the project, was continuing with a | concentrator that was expected to raise 

The closures of alumina refineries | testing program to determine whether to | the annual contained gold output to 1,600 
followed the pattern of the bauxite | go into full production of 200 mt/month. | kg. There were plans, pending 
operations. The Gardenne plant, which | of contained antimony. The ore, with a | environmental approval, for leaching and 
was opened by Charles Bayer in 1893, | grade of about 7% antimony, was thought | smelter facilities. 
remained the only operating alumina 
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Iron Ore.—The famous iron ore basin | de Voie. The products produced include smelter’s output was expected to be used 

of northern France stretches from beams, joists, and special sections, | internally in Usinor-Sacilor’s steelmaking 

Lorraine, France, northward into including mineshaft supports. operations. 

Belgium. However, for many years the The two companies were reported to A long-term contract with Brazilian 

high phosphorus and relatively low iron | also be discussing the possibility of co- | manganese producer Compania Vale Rio 

content of the ores has limited their operation in the production of wire rod. | Doce (CVRD) was signed to supply 

desirability. The iron content of the ore An agreement between the companies was | approximately two-thirds of the plant’s | 

varies from 30% to 32%. Consequently, | seen as a method of rationalization of | manganese ore requirements. SEAS 

production in Lorraine has been declining | production in the wire rod market | received the first shipment of 30,000 tons 

for several years. Iron ore production has | utilizing the combined resources of two of | of manganese ore fines in mid-1991 at the 

decreased more than 50% in the past 10 the largest producers in Europe. A new | deepwater port adjacent to the smelter. 

years. 
company, TrefilEurope, would oversee 

France’s domestic producers were the merging of wire rod production of Lithium.—The use of lithium in 

having a difficult time competing against Usinor-Sacilor’s subsidiaries, Trefilunion alloying with aluminum has been 

foreign iron ore sources, which have | and Saarstahl, and Arbed’s Bissen works. | undergoing extensive research in the 

higher grade ores and lower production The EC approved an investment of | aerospace and automobile industries. In 

costs. In the past, increased use of highly | $463 million by Credit Lyonnais SA of | France, the granites of Beauvoir contain 

mechanized equipment and the use of | France into Usinor-Sacilor. The | high concentrates of barium, lithium, 

Government subsidies have kept many investment was expected to be in the niobium, tantalum, and tin. Owing to the 

mines in operation. In recent years, the | form of capital and stock purchases and | low grades of lithium in ores and the 

uneconomic mines were closed, and would give the 51% Government- physical problems of separating the metal 

others are to be closed as deposits are controlled bank a 20% stake in Usinor- | from the silica minerals, lithium metal 

depleted. Sacilor. recovery has been difficult. Also, a 

Lormines announced a_ further Usinor-Sacilor acquired a 20% interest concentration of approximately 7 kg of 

rationalization that would reduce its work | in Belgium’s Cockerill Sambre Group | LiO, per ton of rock makes economic 

force and set production at 5 Mmt for subsidiary, Trefileries de Fontaine | exploitation of the deposit difficult. The 

1991 from the company’s four open pit V’Eveque of Belgium; 51% of Alessio | ores that are exploited are processed at 

mines. 
Tubi, an Italian small-diameter the Pombliere Saint Marcel refinery 

Production from the other two French tubemaker; and 5.4% of Spanish stainless facility operated by Metaux Speciaux, 

iron ore-producing basins, Normandy and | steelmaker Acerinox. 
which produces lithium and other 

Anjou, were following a similar trend in Compagnie Francaise des Ferrailles | chemical compounds. 

dropping to small fractions of previous | (CFF), the largest independent scrap 

production levels. metal processor in Europe, continued Polymetallics.—BRGM was 

with investments in shredders and joint | proceeding with exploration and 

Iron and Steel.—As a result of a | ventures. CFF has investments in 22 | development of the Chessy polymetallic 

consolidation of the French steel industry shredder operations, including 1 each in | deposit. Aztec Mining Ltd., the 

and of purchases of additional production | Spain and Belgium and 2 in the United Australian subsidiary of AMAX Inc. of 

facilities outside of France, Usinor- States. Construction of four new sites was | the United States, has a 24% interest in 

Sacilor S.A., the state steel group, ranked proceeding in 1991; three are in France | the project. 

second in world steel production behind and one is in Spain. CFF supplies about Exploration drilling has defined 

Nippon Steel of Japan. Usinor-Sacilor | 4 Mmt of ferrous scrap annually, which | estimated geological reserves of 5.4 Mmt 

was continuing to strengthen the +s about 40% of the total French market. | of ore. Minable reserves were estimated 

company’s market position both in to be 4.1 Mmt of ore at average grades 

Europe and in the United States. The Ferroalloys.—Societe Europeenne of 2.5% copper, 7.8% zinc, and 21% 

company was producing about 15% of its | d’Alliages pour la Siderurgie (SEAS), a | barite. The company expects to produce 

steel in France, 20% in the Federal subsidiary of Usinor=Sacilor, brought its | about 30,000 mt/a of 28% to 30% metal 

Republic of Germany, and 5% in the | new 110,000-mt/a high-carbon | content copper concentrate, 40,000 mt/a 

United States. ferromanganese and silicomanganese plant | of 55% to 60% metal content zinc 

In Europe, Usinor-Sacilor and Arbed | on-stream in late 1991 for an estimated | concentrate with a byproduct production 

SA of Luxembourg entered into a 50-50 | cost of $65 million. The plant, on a 23- | of 100,000 mt/a of 52% sulfur content 

joint venture and formed anew company, | hectare site in Dunkirk, is employing | pyrite, and 60,000 mt/a of chemical- 

Europrofil, to market certain products | modern submerged-arc-furnace | grade barite. 

that both companies produce and to share technology and utilizing relatively low- Permits to allow construction of the 

the export trading company, Le Materiel | cost power from the nearby Graveslines | plant and underground mine work to 

nuclear power station. Most of the 
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commence were expected to be obtained France has 56 nuclear reactors that Byproduct barite is produced by Ste. by mid-1992. A production rate of produce 55,778 MW of electricity. Six | Industrielle du Centre from its 300,000 mt/a was planned by BRGM. | more reactors were under construction underground fluorspar mining Operations Production was scheduled to begin in and, when completed, would furnish an | at Chaillac. The company produces about early 1993 with an estimated mine life of additional 8,305 MW of electricity. | 3,000 mt/a, mainly for the domestic 14 years. Nuclear power reactors provide almost | market. Metaleurop S.A. operated two lead- | 75% of electricity generated in France. : zinc mines, one at Les Malines and the | About 12% of production was exported to Calcium Carbonate.—Blancs other at Noailhac-Saint Salvy. The | neighboring countries. Mineraux de Paris’s (BMP) new calcium company increased production at Les carbonate plant at Saint-Croix-de-Mareui Malines to offset the lower metal content Zinc.—Two companies operated | became fully operational in 1991. The of the ore and increased efficiency to | primary zinc plants in France. The plant, which cost about $8 million, has an reduce operating expenses. company, Societe des Mines et Fonderies | annual production capacity of 70,000 tons At the Saint Salvy Mine, Metaleurop | de Zinc de la Vieille-Montagne (VM), of | of calcium carbonate slurry. This had production difficulties related to | Bel gium, operated a zinc refinery at | production consists of wet-process irregular mineralization in the Rouquis | Auby-les-Douai with an annual capacity | ultrafine ground calcium carbonate for the East zone. This resulted in a decrease in | of 210,000 mt/a of zinc. This electrolytic | paper industry. tonnage mined, lower metal content of plant is the newest and most modern in Pfizer Inc. of the United States the ore processed, and an increase in Europe and was built at a cost of $70 announced it would construct the mining costs. Efforts were underway to | million in 1987. The other company, | company’s first European precipitated cut costs and increase metal content of Metaleurop S.A., operated a 110,000- | calcium carbonate (PCC) plant at Saillat- ore processed. Metaleurop, in| mt/a primary smelter and a 15,000-mt/a | sur-Vienne. The plant will be set up at collaboration with BRGM, was secondary smelter at Noyelles-Godualt. | French paper manufacturer Aussedat continuing exploration of the western Rey’s paper mill. The PCC slurry would extension of the main vein of the Saint Industrial Minerals be piped directly to the paper mill. PCC Salvy deposit. 
imparts high-brightness and high opacity Andalusite.—Denain-Anzin Mineraux | to paper. Conversion from the acid Uranium.—Cogema, the state-owned Refractaire Ceramique (DAMREC), a | process of papermaking to the alkaline uranium mining company, was the major | subsidiary of the Imetal Group, was the | process has increased the use of both producer of uranium in France. In recent only producer of andalusite in Europe. | PCC and natural ground calcium years, the pace of exploration has | DAMREC’s mining operation is at carbonate in carbonate filters. This has decreased and projected future ore Glomel, Brittany, and was producing | reduced kaolin’s market share of the requirements have leveled off. In fact, | about 75 ,000 mt/a. This placed France paper market. many projects worldwide have been | second only to the Republic of South halted or canceled. Africa in terms of world output of Cement.—Lafarge Coppee SA and The Division Miniere Vendee (DMV) | andalusite. The company produced three | Societe Des Ciments Francais are the two is a division of Cogema and is based in grades of andalusite, which were largest cement producers in France, the Loire-Atlantique region of western distinguished by different alumina and respectively. During the past several | France. There were four mines and a iron oxide content. These products were | years, these two companies have been 450,000-mt/a processing plant, which | sold to the refractory and ceramic acquiring a number of companies within produced about 650 tons metal content of industries. France as well as internationally. Each uranium per year. Two of the mines, company has gained control of Ecarpiere and Piriac, were closed in mid- Barite.—The main primary barite- approximately one-third of the domestic 1990 with the remaining two mines, Le producing area in France is at Chaillac in market, leaving fewer than eight other Chardon and La Commanderie, scheduled central France near Limoges. Barytine de companies with the final one-third. to close at yearend 1991. The processing | Chaillac, a subsidiary of Solvay Barium The economic slowdown, particularly plant at Ecarpiere would also be shut Strontium GmbH of Germany, is the | in construction, was more noticeable in down. Cogema cited the low grade of ore major producer with an open pit mine and | the cement sector where French mined by DMV as the reason for the plant at Chaillac. Barytine produces about production dropped an estimated 5% as closure of the division. Cogema has two 90,000 mt/a of flotation-grade barite compared with that of 1990. other mining divisions in France—La averaging 98% barium sulfate, which is Crouzille, near Limoges, and Herault, in | suitable for chemicals production. Most Feldspar.—French feldspar production southwest France—that were continuing | of the output is exported to Solvay for | was from five companies. Ets. Baux, at operations. further processing. Saint Paul de Fenouillet, operated three 
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open pit mines and a plant with a | other European countries. SA de Materiel | 10 % is purified and treated for use in 

production capacity of 180,000 mt/a. | de Construction is the largest company, | other industries. 

Most of the material produced was sold | producing almost one-half of the total 5.8 The Alsace deposits in the Upper 

to the glass industry, with the remainder Mmt produced annually. The largest Rhine Valley are in the Mulhouse area 

going to the ceramic industry. operation was the 1.3-Mmt/a underground | where a graben of Late Eocene geologic 

Other producers were Ste. des mine at Taverny. age was filled with two influxes of 

Feldspaths du Midi and Ste. des seawater. The latter surge of seawater in 

Feldspaths du Morvan. These companies, Kaolin.—Kaolin deposits derived from | Early Oligocene time resulted in the 

formerly a part of the Pechiney group, the granite massifs in Brittany are the | deposition of two potash-rich beds. The 

were bought by the Harwanne Group of | most actively mined in France. The | strata were subsequently folded in 

Switzerland in 1991. They produce | largest mine, operated by Societe | Pliocene time into three different basins, 

feldspar for the ceramics industry and | Kaoliniere Armoricaine, was at Quessoy. | the Wittelsheim and Munchausen in 

have annual capacities of 80,000 mt/a and | The mine has a capacity of 120,000 mt/a. | France and the Buggingen in Germany. 

50,000 mt/a, respectively. Harwanne, Another deposit in this northern area of Based on estimated reserves, the 

which already controlled Societe Miniere | Brittany is Plemet. In the southern part | French deposit will last into the next 

des Kaolin du Morbihan, is now the | of the peninsula, at Ploemeur, are the two | century. However, future development 

largest producer of feldspar in France. operations of Societe des Kaolin d’Arvor will be constrained to the east, west, and 

Societe d’Exploitation de Sables et | and Societe Nouvelle d’Exploitation de | south by the boundaries of the tilted 

Mineraux S.A. (Samin) has an open pit | Morbinan. Reportedly, these operations potash beds and to the north by the depth 

mine at Roche en Regnier with a | each have a capacity to produce 75,000 | of the deposit. 

production capacity of 70,000 mt/a. | mt/a. The 50,000-mt/a-capacity operation 

Samin produced phonolite, which is a | in the northwest at Berrien is owned by Rare Earths.—Rhone-Poulenc S.A. is 

fine-grained equivalent of nepheline | Societe des Kaolins du Finistere and is | one of the world’s leading processors of 

syenite. This can be substituted for | used mostly in the paper and ceramics | rare earths. In recent years, there has 

feldspar in most glassmaking and ceramic | industries. Ball and refractory clays are | been growth in the rare-earth market for 

applications. produced in the Charante Basin to the | yttrium, neodymium, samarium, and 

southwest, producing more than 1 Mmt cerium. This growth is due to 

Fluorspar.—Societe Generale de of crude clay per year. developments and applications in 

Recherches et d’Exploitations Minieres permanent magnets, electronics, and 

(Sogerem), a Pechiney subsidiary, Mica.—The country’s three largest superconductivity products. 

controlled more than 60% of fluorspar | producers of mica have operations in 

production. The fluorspar vein deposits | Brittany. The mica produced was a Salt.—France is a significant European 

are found in Hercynian massifs, Massif | byproduct of kaolin operations. The | producer of salt. The country produces 

Central, the Vosges, the axial zone of the | largest producer, Micarec SA, partially | rock, solar, and vacuum salt as well as 

Pyrenees, and the outer Alps. owned by Societe Nouvelle d’Exploitation brine. Mining of rock salt is from two 

Sogerem’s mining operations supply | des Kaolins du Morbihan, operated the | areas, Varangeville and Nancy, in 

Comifluor §.A., another Pechiney | kaolin deposit at Ploemuer, as does | northeastern France. One company, Cie. 

subsidiary, which operates a plant at Kaolins d’Arvor SA, the second largest | Industrielle et Miniere, operates an 

Olette. This plant produces acid-grade | producer. Kaolins du Finisterre uses | 850,000-mt/a facility at Nancy and a 

fluorspar (97 % CaF.) and electrical-grade | flotation at its Berrien deposit to process 500,000-mt/a facility at Hautrives. Rock 

fluorspar. Total production of both grades the mica. salt’s share of crystallized salt production 

is approximately 45,000 mt/a. The is about 7%. 

Escardo Mine, owned by Denain-Anzin Potash.—Mines de Potasse d’ Alsace Solar salt production is concentrated 

Mineraux, also ships approximately | (MDPA) was the principal producer of | along the Mediterranean coast and on the 

90,000 mt/a from its surface operation to | potash with two mines, Marie-Louise and | Island of Corsica. This production 

the Olette plant. Amelie, near Mulhouse, Alsace. MDPA | accounts for 59% of the 4.7-Mmt/a 

is the world’s fifth largest supplier of | crystallized salt capacity. Vacuum salt is 

Gypsum.—France was one of Europe’s potash salts. The main products are | produced at seven locations representing 

largest producers of gypsum. Two-thirds | about 10 Mmt/a of 15.52% potash ore, | a capacity of 1.45 Mmt/a. This method 

of the production was from the Paris which is concentrated to 62% potassium | of production accounts for the remaining 

Basin. Four companies produce | oxide material, bromine and industrial | crystallized salt capacity. The largest 

approximately 95% of the output. In products, and rock salt for snow clearing. | operation is the 600,000-mt/a facility 

recent years, France has reported | About 90% of the potash production is | operated by Cie. des Salins du Midi et 

increased sales of gypsum products to | used by agriculture for fertilizer, and 
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des Salins de l'Est (CSME) at cooperation in various nuclear fields. | trains on selected tracks. Similarly, the Varangeville in northeastern France. Areas of possible cooperation were | hi ghways are extensive and modern for 
operational safety; accident recovery; | the transport of goods and services. The Talc.—Talcs de Luzenac S.A. is not | design, construction, and decommissioning | inland waterways are increasingly used to only significant to the domestic market, it | of nuclear facilities; and enrichment of transport more goods; however, they is also Europe’s largest corporate talc reprocessed uranium. always have been significant avenues of producer. The company acquired several commerce with 6,969 km of the 14,932- talc mining interests worldwide in 1990. Petroleum and Natural Gas.—Elf km-long waterway heavily used. The Borax Francais S.A., a subsidiary of Aquitaine, the 53.9% state-owned oil major seaports are as follows: Bordeaux, RTZ Corp., subsequently purchased 92% company, was continuing negotiations | Boulogne, Brest, Cherbourg, Dunkerque, of Talcs de Luzenac S.A. As a result of | with the U.S.S.R. to begin a 5-year Fos-Sur-Mer, Le Havre, Marseille, this, in 1991, RTZ Corp. became one of petroleum exploration program starting in | Nantes, Rouen, Sete, and Toulon. One the major talc producers in the world. the early 1990’s. The company would | of the most significant infrastructure Talcs de Luzenac’s open pit mine near explore 10,000 km? of territory in the developments in recent times has been the Aix-les-Themes, where the company has | west of Kazakhstan and in Russia. Elf | Channel Tunnel Project. Transportation, been mining since 1905, is the largest | was also planning to eventually develop | not only in France but also in the whole operation. Production was about 300,000 refinery distribution and petrochemical | of Europe, will change significantly with | mt/a of ore from which more than 40 operations. the completion of the Channel Tunnel. different grades of talc are derived. In In 1991, onshore petroleum production | The tunnel, being constructed underneath terms of estimated reserves, the deposit, | was mainly from the Paris Basin, which | the English Channel, will connect Coque- considered one of the largest in the | produced an estimated 13.1 Mbbl, and | Illes, near Calais, France, and Folkestone, world, could probably support the current | the Aquitaine Basin, which produced an | England. From these terminals, people output for another 100 years. estimated 7.3 Mbbl. Because production | will drive their cars and trucks onto trains 

has started to decline in these areas, the | that will transport them 49 km to each Mineral Fuels Government was planning to initiate a | respective side in about one-half hour. 
program to encourage exploration for new Completion of the project was Coal.—All underground coal mines | deposits in other areas thought to have | scheduled for June 1993, at which time were closed in the Midi-Pyrenees region good potential. The Jura Basin was one | service between Coquelles and Folkestone in southern France and in the Nord Pas- | area under consideration. would commence. The Channel Tunnel de-Calais_ basin. In the northeast There were six companies that connecting the two countries will be a producing regions, Charbonnages de operated refineries in France; SNEA, | vital component of Single Market 1992 France (CdF) was proceeding with | Total CFP, Royal Dutch/Shell Group, | when the EC becomes one marketplace of further rationalizations, which resulted in | British Petroleum Co. PLC, and Mobil | 320 million people. 

reduced production. The Lorraine basin Corp. The structure of the industry is 
produced 8.4 Mmt of coal, including | geared to gasoline production. Refining is | OUTLOOK 
lignite, and the Centre-Midi basin 1.9 mainly focused on high-octane unleaded 
Mmt of coal, including lignite. CdF gas because a majority of the vehicles in One of the world’s most developed planned to stabilize production at 10 to 12 | France can use this without engine | economies, France was an advocate for Mmt/a of coal and 2 to 2.5 Mmt/a of | modifications. the EC and the 1992 Common Market. lignite. There are no refining units capable of | The country has had to make considerable CdF and Electricite de France (EdF) processing heavy fuels nor is there changes in the structure of the industries were continuing with plans to add a | available hydrocracked feedstocks for the | within the country, particularly those number of coal-fired generating plants to production of gas oil. This leaves the | controlled by the state. Several state- the electrical utility grid, which was process stream short on middle distillates | owned companies have taken the initiative composed mostly of nuclear plants. The | and naphtha. France is a net petroleum | to become leaders in their respective objective was to develop a large, | products importer. industries. Others have had to make pollution-free, coal-fired electric additional adjustments under generating plant utilizing the technology | INFRASTRUCTURE rationalization schemes proposed by the present in smaller plants. Initially, a| EC or the French Government. The 250-MW plant was planned, which could France has a very modern and well- depletion of natural resources and/or the be upscaled to 600 MW in the future. developed infrastructure. The French | cessation of subsidies for uneconomic 

National Railways (SNCF) operates operations will have impacts on local Nuclear Power.—EdF signed | 34,568 km of 1.435-m Standard gauge, of | communities and their economies. agreements with Soviet agencies for | which 11,674 km was electrified. The | France will have the advantage of 
system incorporates the use of superfast plentiful electrical power to attract 
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industrial facilities requiring a good work 
force and access to the significant 

markets in Europe. 

‘Where necessary, values have been converted from French 

francs (f) to U.S. dollars ($) at the rate of £5.62 =US$1.00, 

the average rate of exchange in 1991. 

OTHER SOURCES OF INFORMATION 

Agencies | 

Ministere de la Recherche et de |’Industrie 
(Ministry of Research and Industry) 

68 rue de Bellechasse 

75353 Paris, cedex 07 

France 

Bureau de Recherches Geologique et Minieres 
(Bureau of Geological and Mining 
Research) 

Avenue de Concyr - BP 6009 

45060 Orleans Cedex 2 

France 

Publications 
Annales des Mines (Mining Chronicle). 

Annuaire de Statistique Industrielle Industrial 

Statistics Yearbook). 

Company Annual Reports: 
Bureau de Recherches Geologiques et 
Minieres, Charbonnages de France, Imetal, 

Entreprise Miniere et Chimique, 
SocieteNationale Elf Aquitane, Total, 

Usinor-Sacilor. 

Matieres Premieres Minerals. 
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TABLE 1 

FRANCE: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity? 1987 1988 1989 1990 1991° 

METALS 

-| Aluminum: 

Bauxite, gross weight thousand tons 1,272 878 550 490 400 

Alumina: 

Crude do. 866 720 624 606 500 

Calcined do. 712 551 479 467 400 

Metal: 

Primary do. 323 327 334 325 3286 

Secondary do. 196 211 225 7208 3217 

Antimony metal including regulus 7,100 6,093 6,910 76,520 3,000 

Arsenic, white® 10,000 10,000 10,000 * 36,480 — 

Bismuth metal 95 90 100 70 50 

Cadmium metal 400 355 170 187 3271 

Cobalt metal including powder "136 176 165 150 150 

Copper: 

Mine output, Cu content 300 246 300 480 400 

Metal: 

Blister, secondary 7,000 8,500 °10,000 °9 ,000 9,000 

Refined: oO OO OO oo oo 

Primary 11,323 7,239 16,363 718,034 19,600 

Secondary® 28,000 36,000 726,800 726,000 24,000 

. Total 39,323 43,239 *43,163 "44,034 43,600 

Gold, mine output, Au content kilograms 2,225 2,525 73,303 4,236 4,500 

Ironandsteel: == st sti (i‘;;!;”!”!!!!!C™ 
Iron ore and concentrates: 

Gross weight thousand tons 10,852 9,983 9,368 8,729 37,472 

Fe content do. 3,255 2,994 2,810 2,793 2,316 

Metal: 

Pig iron do. 13,449 14,786 715,071 714,415 313,646 

Ferroalloys: oo OO — oO 

"Blast furnace: Spiegeleisenand i (iti‘SéC;CO~C~*# "296 "324 325 324 320 
ferromanganese do. 

Electric furnace: 

Ferrochrome do. 1 “10 * °20 25 20 

Ferromanganese do. 23 27 27 36 30 

Ferrosilicon do. 154 131 °130 117 115 

Silicon metal do. 70 70 *°72 64 70 

Other do. 59 59 °79 °*50 50 

Total do. 603 62] «F653 616 605 
Steel ingots and castings do. 17,692 19,122 19,335 719,015 318,434 

Semimanufactures do. "16,252 717,465 17,691 "16,774 316,671 

Lead: 

Mine output, Pb content 2,213 1,966 1,122 1,187 31,725 

Smelter: oO Oo a — — 

Primary 138,795 146,500 ™149,300 ™136,800 140,000 

Secondary® 12,000 15,000 20,000 20,000 30,000 

See footnotes at end of table. 
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TABLE 1—Continued 

FRANCE: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I I TS 

Commodity’ 1987 1988 1989 1990 1991° 

METALS—Continued 

Lead—Continued: 

Smelter—Continued: 

Total 150,795 °161,500 F °169,300 ™156,800 170,000 

Refined: OO — — OO OO 

Primary: Soft lead | 138,795 146,511 149,300 162,260 3154,500 

Secondary: 

Soft lead 32,700 37,400 52,100 47,612 57,500 

Pb content of antimonial lead 74,370 71,791 ™76,910 60,598 71,500 

Total 245,865 255,702 "278,310 270,470 283,500 

Magnesium metal including secondary 13,600 13,800 14,600 *14,000 14,000 

Nickel metal 6,680 10,400 8,632 9,800 38,607 

Silver: OO — OO — OO 

Mine output, Ag content: 

Lead and zinc concentrates kilograms 21,150 24,074 20,600 °22,100 22,000 

Mixed copper, gold, silver concentrates do. 4,665 6,220 °5 ,000 °5 ,000 5,000 

Total do. 25,815 30,294 25,600 °27,100 27,000 

Metal, Ag content of final smelter products do. 24,200 24,882 *25 ,000 °22,200 20,000 

Tin, smelter output of solder and other alloys, secondary 2,532 2,635 2,670 *2,560 2,400 

Uranium: 

Mine output, U content 3,321 3,385 3,219 ™,820 2,300 

Chemical concentrate, U,O, equivalent 3,740 3,669 3,763 3,323 2,530 

Zinc: 

Mine output, Zn content 31,339 31,139 26,706 23,851 327,109 

Metal including secondary: 

Slab 249,340 *274,100 265,800 263,136 3299 ,600 

Dust*® 9,000 9,000 9,000 8,600 9,000 

INDUSTRIAL MINERALS 

Barite 104,050 104,400 ™111,800 792,500 95,000 

Bromine, elemental® 20,000 20,000 18,000 3,100 3,000 

Cement, hydraulic thousand tons 23,560 25,300 26,835 26,388 326,507 

Clays: 

Bentonite® * 10,000 5,000 5,000 1,000 1,000 

Kaolin and kaolinitic clay (marketable) thousand tons 309 338 346 370 360 

Refractory clay, unspecified® do. 500 50 715 16 15 

Diamonds: Synthetic, industrial® thousand carats — 4,000 4,000 5,000 4,000 

Diatomite® thousand tons 250 250 250 250 250 

Feldspar, crude do. 274 322 360 °420 400 

Fluorspar: 

Crude do. 374 313 449 515 400 

Marketable: OO OO — ~— 

Acid and ceramic-grade do. 134 133 158 145 150 

Metallurgical-grade do. °50 *52 62 113 50 

Total do. —«dAB4 185 7220 (258 200 

Gypsum and anhydrite, crude do. 5,409 5,628 5,684 5,796 5,800 

Kyanite, andalusite, related materials° do. 350 50 50 75 60 

See footnotes at end of table. 
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TABLE 1—Continued 

FRANCE: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity” 1987 1988 1989 1990 1991° 
INDUSTRIAL MINERALS—Continued 

Lime: Quicklime, hydrated lime, dead-burned 3,000 3,089 3,084 °3,000 3,000 dolomite thousand tons 

Mica® 11,000 11,000 8,000 7,000 6,000 
Nitrogen: N content of ammonia thousand tons *2,100 1,832 1,476 71,586 1,604 
Pigments, mineral, natural: Iron oxides°® 15,000 15,000 15,000 15,000 14,000 
Phosphates: Thomas slag thousand tons 768 775 701 *488 3538 
Potash: 

Gross weight (run-of-mine) do. 10,716 10,392 8,791 9,468 9,500 
K,O equivalent (run-of-mine) do. 1,500 *1,502 °1,400 *1,400 1,400 
K,O equivalent (marketable) do. 1,485 "1,385 1,195 *1,292 1,200 

Pozzolan and lapilli® do. 3420 400 400 336 400 sat: Cts—‘“—sSOSOSTTTTCCSSTTO _ — — ~— 
Rock salt do. 1,476 199 91 79 100 
Brine salt (refined) do. 1,070 1,133 1,138 1,155 1,000 
Marine salt do. 1,627 "1,437 1,914 71,320 1,400 
Salt in solution do. 3,663 3,973 *4,305 "4,220 4,500 
Total do. 7,836 6,742 "7,448 6,774 7,000 

| Sodium compounds:° 

Soda ash do. 780 780 780 1,180 1,000 
Sodium sulfate do. 120 120 120 120 120 

Stone, sand and gravel: 

Limestone, agricultural and industrial do. 6,000 7,000 7,000 7,000 6,000 
Slate, roof? do. 760 60 60 40 50 
Sand and gravel: 

Industrial sands, total do. 37,472 7,500 75,000 3,500 4,000 
Other sand and gravel, alluvial do. 193,000 208,000 *210,000 *208,500 3219,240 

Sulfur, byproduct: — OO a oO OO 
Of natural gas do. 883 725 647 666 794 
Of petroleum do. 188 225 239 "233 225 
Of unspecified sources® do. 150 150 150 150 180 
Total do. 1,221 1,100 °1,036 1,049 1,199 

Talc: 

Crude 269,000 320,000 329,960 328,100 310,000 “Powder® St~=~—CSsSSSOCNNT 260,000 270,000 270,000 "287,000 280,000 
MINERAL FUELS AND RELATED MATERIALS 

Asphaltic material® "37,300 *44,200 *43,000 *44,500 45,000 Carbonblak® = ===SOS*~C~*~CS~S~S~SCSS 180,000 180,000 180,000 252,000 250,000 Coal, including briquets: == = _ — — ~ 
Anthracite and bituminous coal. thousand tons 13,694 12,139 11,471 10,488 310,128 
Lignite do. 2,061 "1,653 2,168 2,256 52,200 Total do. 15,755 13,792 13,639 12,744 312,328 
Briquets do. 1,071 804 825 *540 500 

Coke, metallurgical do. 7,470 75,288 5,340 5,208 $5,053 
Gas, natural: 

Gross million cubic meters 5,890 4,644 4,406 "4,334 34,097 
Marketed do. 4,106 3,207 3,073 73,031 32,845 
Natural gas liquids thousand 42-gallon barrels 4,171 3,882 3,983 °4,000 3,600 See footnotes atend of table. 
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TABLE 1—Continued 

FRANCE: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

eee cgg—SOSt~—<—tSC—ts” 

Commodity? 1987 1988 1989 1990 1991° 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 
. 

Peat*® thousand tons 200 200 200 200 200 

Petroleum: 

Crude thousand 42-gallon barrels 23,610 24,776 23 ,639 22,036 391,240 

Refinery products: 

Liquefied petroleum gas do. 28,835 24,000 30,102 32,492 30,000 

Gasoline, all kinds do. 141,620 127,140 129,515 145,029 145,000 

Jet fuel do. 32,850 30,600 *30,000 ~ 39,976 40,000 

Kerosene do. 365 400 372 462 500 

Distillate fuel oil do. 193,450 200,150 208,768 210,372 210,000 

Heavy fuel oil do. 86,140 77,000 16,732 76,510 75,000 | 

Other products do. 46,355 45,000 40,041 42,000 40,000 

Refinery fuel and losses do. 27,740 28,000 26,537 20,286 20,000 

Total do. «557,355 ~ 532,290 “F °§42,067 ~ $67,127 ~ 560,500 

*Estimated. ‘Revised. 

'Table includes data available through May 31, 1992. 

2in addition to the commodities listed, France also produces germanium from domestic 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. 

Reported figure. 

‘Includes smectic clay. 

TABLE 2 
. 

FRANCE: 1990 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES’ 

(Thousand U.S. dollars) 

tin 

Mineral commodity WEC from BC Ne eed the world or (oss) 
Crude industrial minerals: 

Feldspar $8,749 $2,556 $6,193 $9,824 $6,262 $3,562 

Magnesite 36 580 (544) 54 755 (701) 

Slate 1,546 424 1,122 1,746 439 1,307 

Other 446,023 392,003 54,020 618,626 852,670 (234,044) 

Total 456,354 395,563 60,791 630,250 860,126 (229,876) 

Metalliferous ores: 

Copper 630 108 522 666 567 99 

Lead 26 9,066 (9,040) 40 80,797 (80,757) 

Tin —_ — — — 363 (363) 

Zinc 12,468 43,224 (30,756) 12,490 259,613 (247,123) 

Other (including waste and scrap) 1,186,586 584,294 602,292 1,288,451 1,646,507 (358,056) 

Total —7199,710 ~~ 636,692 —~«SB«018=——«*, 301,647 «1,987,847 ~ (686,200) 

Nonmetallic mineral manufactures 292,231 519,255 (227,024) 631,343 912,423 (281,080) 

er rr 

Iron and steel 6,007,030 6,598,561 (591,531) 8,978,798 7,828,799 1,149,999 

Mercury 245 487 (242) 328 902 (574) 

Other nonferrous metals 2,905 ,864 3,541,131 (635,267) 3,926,983 6,099,523 (2,172,540) 

Total $513,139 10,140,179 (1,227,040) 12,906,109 «13,929,224 (1,023,115) 

Mineral fuels 3,057,594 5,194,693 (2,137,099) 4,913,779 22,331,972 (17,418,193) 

'Table prepared by Harold Willis, Section of Intemational Data. 
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TABLE 3 
FRANCE: EXPORTS OF MINERAL COMMODIT IES' 

(Metric tons unless otherwise specified) 

a madity gg 
Commodity 1989 1990 De 

United States Other (principal) 
METALS 

Alkali and alkaline-earth metals: 

Alkali metals 36 15 ?) Belgium-Luxembourg 6; United Kingdom 5. 
Aluminum: 

Ore and concentrate 28,916 13,142 — Italy 6,328; Morocco 4,500; Switzerland 1,566. Oxides and hydroxides 243,336 227,878 4,705 Italy 107,527; West Germany 29,000; Spain 20,327. Ash and residue containing aluminum 16,350 17,237 — Italy 10,312; West Germany 3,498; Spain 3,176. Metal including alloys: 

Scrap 155,886 150,055 159 Italy 57,262; West Germany 27,153; Netherlands 
17,807. | Unwrought «2634S aly 49-15) Wem Germany SS 
Belgium-Luxembourg 11,758. 

Semimanufactures 363,204 399,857 26,838 West Germany 109,473; United Kingdom 74,498; 
Italy 34,132. 

Antimony: 
| 

Ore and concentrate 73 27 — Belgium-Luxembourg 24; Nicaragua 2. 
Oxides 5,479 5,080 475 West Germany 1,206; Italy 926; United Kingdom 

488. 
Ash and residue containing antimony 774 18 — All to Belgium-Luxembourg. 
Metal including alloys, all forms 69 72 — Belgium-Luxembourg 34; Tunisia 20; Portugal 10. Arsenic: Metal including alloys, all forms 1,058 784 — Italy 110; Canada 94; Brazil 80. 

Beryllium: Metal including alloys, all forms 196 96 — West Germany 26; Italy 5; United Kingdom 5. Bismuth: Metal including alloys, all forms 88 78 — West Germany 66; Netherlands 8. 
Cadmium: Metal including alloys, all forms 679 377 24 Belgium-Luxembourg 281; West Germany 43; Japan 

18. 
Chromium: 

Ore and concentrate 9,676 2,395 — Italy 1,652; Spain 480; Netherlands 98. 
Oxides and hydroxides 106 330 — West Germany 217; Netherlands 51; Spain 38. Metal including alloys, all forms 2,354 3,899 1,265 West Germany 1,893; United Kingdom 261. Cobalt: 

Ore and concentrate ) 2 — All to Senegal. 
Oxides and hydroxides 55 32 8 Switzerland 16; United Kingdom 7. 
Ash and residue containing cobalt 14 274 — Finland 218; Belgium-Luxembourg 56. Metal including alloys, all forms 966 617 65 Belgium-Luxembourg 167; United Kingdom 93; Italy 

75. 
Columbium and tantalum: Tantalum metal 

West Germany 2; Greece 1; Netherlands 1. including alloys, all forms 27 26 22 
Copper: 

Ore and concentrate 996 1,060 — West Germany 957; Belgium-Luxembourg 103. Matte and speiss including cement copper 215 77 — Italy 25; West Germany 21; Morocco 19. Oxides and hydroxides 20 23 — Mauritania 10; Tunisia 6; Gabon 3. Sulfate 381 300 44 West Germany 71; Italy 48; Netherlands 47. Ash and residue containing copper 12,430 16,183 — Belgium-Luxembourg 10,894; Switzerland 1,802; 
Spain 1,238. 

Metal including alloys: 

Scrap 188,955 161,172 245 West Germany 53,003; Italy 52,368; Belgium- 
Luxembourg 29,260. See footnotes atend of ble 
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TABLE 3—Continued 

FRANCE: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

rn 
Destinations, 1990 

Commodity 1989 1990 TD 
United States Other (principal) 

METALS—Continued 

Copper—Continued: 

Metal including alloys—Continued: 

Unwrought 28,658 27,616 1 Spain 14,132; Belgium-Luxembourg 5,934; Italy 

3,237. 

* Semimanufactures | 336,433 344,640 4,362 West Germany 86,167; Italy 78,813; Spain 49,142. 

Germanium: Metal including alloys, all forms 19 21 20 West Germany 1. 

Gold: 

Waste and sweepings value, thousands $6,846 $11,210 — Switzerland $7,370; Canada $1,476; Portugal $1,100. 

Metal including alloys, unwrought and United Kingdom 27,048; Spain 4,219; Switzerland 

_ partly wrought kilograms 40,779 40,919 30 4,150. 

Hafnium: Metal including alloys, all forms 10 9 7 United Kingdom 2. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 3,563 3,280 — Mainly to Belgium-Luxembourg. 

Pyrite, roasted 317 — 

Metal: 

Scrap thousand tons 4,260 3,675 ?) Italy 1,466; Spain 1,134; Belgium-Luxembourg 528. 

Pig iron, cast iron, related materials 882,206 552,914 137,262 Italy 137,919; West Germany 71,993; Belgium- 

Luxembourg 37. 

Ferroalloys: 

Ferrochromium 12,895 21,657 1,174 West Germany 8,434; United Kingdom 7,066; Italy 

1,628. 

Ferromanganese 21,586 25,657 8,469 Italy 4,061; West Germany 3,817. 

Ferromolybdenum 2,433 3,272 — Netherlands 1,826; Italy 874; West Germany 346. 

Ferronickel 4,325 3,240 1 Italy 1,466; Spain 1,028; West Germany 635. 

Ferroniobium 46 61 — Brazil 28; Belgium-Luxembourg 17; Republic of 

Korea 16. 

Ferrosilicochromium 4 136 98 Mexico 38. 

Ferrosilicomagnesium 10,240 52,316 1,473 Italy 10,808; Belgium-Luxembourg 10,467; West 

Germany 10,023. 

Ferrosilicomanganese 45,002 51,138 295 Italy 10,808; Belgium-Luxembourg 10,469; West 

Germany 10,023. 

Ferrosilicon 40,739 29,007 519 West Germany 11,051; Italy 7,061; Japan 5,171. 

Unspecified 729,706 31,105 2,821 Belgium-Luxembourg 4,181; West Germany 3,975; 

Spain 3,309. 

Semimanufactures: 

Steel, primary forms thousand tons 887 1,072 128 Belgium-Luxembourg 628; West Germany 108; 

Norway 75. 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated do. 4,475 4,271 569 Italy 1,101; West Germany 581; Spain 380. 

Clad, plated, coated do. 1,569 1,594 87 West Germany 356; Italy 184; United Kingdom 169. 

Of alloy steel do. 528 534 35 West Germany 105; Italy 97; Spain 60. 

Bars, rods, angles, shapes, sections do. 2,662 2,596 177 West Germany 814; Italy 301; Belgium-Luxembourg 

299. 

Rails and accessories do. 126 124 1 Italy 29; Netherlands 7; Mexico 15. 

Wire do. 193 171 29 West Germany 45; Libya 17; Belgium-Luxembourg 

11. 

See footnotes at end of table. 
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TABLE 3—Continued 

FRANCE: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

: Destinations, 1990 
Commodity 1989 1990 United States Other (principal) 

METALS—Continued 

Iron and steel—Continued: 

Semimanufactures—Continued: 

Tubes, pipes, fittings thousand tons 1,372 1,357 76 Netherlands 232; Spain 160; West Germany 159. 
Lead: 

Ore and concentrate 10 34 — Belgium-Luxembourg 25; Yugoslavia 3; United Arab 
Emirates 1. 

Oxides 21,531 16,134 23 Japan 4,501; Belgium-Luxembourg 4,487; West . 
Germany 1,889. 

“Ash and residue containing lead =—=SSS=*=*~*~*~«SBS*S*~«SSASS~*~SS*S*«é eligi Luxembourg 1,396; Wen Germany SI; 
Netherlands 485. 

Metal including alloys: 

Scrap 12,692 9,389 5 Spain 2,258; West Germany 2,056; Ireland 1,832. 
Unwrought 73,575 62,399 — Belgium-Luxembourg 17,690; West Germany 17,474; 

Italy 10,268. 
Semimanufactures 1,779 2,833 ?) Belgium-Luxembourg 782; West Germany 715; 

Netherlands 564. 
Lithium: Oxides and hydroxides 3 1 — Mainly to Dominican Republic. 
Magnesium: Metal including alloys: 

Scrap 299 242 16 Netherlands 119; Belgium-Luxembourg 38; Italy 23. 
Unwrought 385 — 
Semimanufactures 1,892 120 1 West Germany 110; Italy 4; United Kingdom 2. 

Manganese: 

Ore and concentrate, metallurgical-grade 94,956 52,873 — Italy 30,947; Norway 19,696; Switzerland 1,345. 
Oxides 1,901 3,588 — Italy 2,877; West Germany 133; Belgium- 

Luxembourg 129. 
Metal including alloys, all forms 6,823 4,825 52 West Germany 1,119; Italy 993; Spain 935. 

Mercury 105 38 ?) Netherlands 21; Belgium-Luxembourg 10; Greece 3. 
Molybdenum: 

Ore and concentrate 1,273 693 — Netherlands 481; Belgium-Luxembourg 117; Austria 
—__ 70. 
Ash and residue containing molybdenum 400 509 — United Kingdom 436; Italy 42; Spain 20. 
Metal including alloys: 

Scrap 96 73 2 West Germany 36; Austria 22; United Kingdom 8. 
Unwrought 120 115 — Austria 62; India 20; West Germany 14. 
Semimanufactures 19 83 ?) West Germany 19; United Kingdom 13; Italy 12. 

Nickel: 

Ore and concentrate 289 23 — Netherlands 22. 
Matte and speiss 72 367 _ Belgium-Luxembourg 253; West Germany 97; 

Republic of Korea 6. 
Oxides and hydroxides 15 9 — West Germany 6; Netherlands 2; 

Belgium-Luxembourg 1. 
Ash and residue containing nickel 2,275 1,361 — Finland 350; Austria 340; Netherlands 254. 
Metal including alloys: 

Scrap 3,863 4,118 455 West Germany 1,563; Netherlands 799; United 
Kingdom 592. 

Unwrought 6,263 8,036 1,760 West Germany 2,461; Italy 1,258; Japan 720. 
Semimanufactures 4,589 6,722 812 West Germany 4,045; United Kingdom 716; Canada 

170. 
See footnotes stend of table. 
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TABLE 3—Continued 
| 

FRANCE: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Ii I 

. 
Destinations, 1990 

Commodity 1989 1990 SS. oro TT 

| United States Other (principal) 

METALS—Continued 

Platinum-group metals: 

Waste and sweepings value, thousands $11,690 $25,761 — United Kingdom $9,306; Belgium-Luxembourg 

$7,704; Italy $4,749. 

Metals including alloys, unwrought and 

partly wrought: 
| 

Palladium kilograms 4,722 6,118 5 West Germany 2,991; Austria 1,243; United 

Kingdom 770. 

Platinum do. 7,164 7,014 387 Netherlands 2,503; Switzerland 1,949; United 

Kingdom 1,391. 

Rhodium do. 315 672 129 Netherlands 277; United Kingdom 220; Switzerland 

23. 

Iridium, osmium, ruthenium do. 32 ?) ?) 

Rare-earth metals including alloys, all forms 1 16 — West Germany 10; Netherlands 5; Zaire 1. 

Selenium, elemental | 26 6 — Belgium-Luxembourg 2; Spain 2; China 1. 

Silicon, high-purity 45 35 3 Japan 23; West Germany 8. 

Silver: 
| 

Ore and concentrate 5 14 — All to Belgium-Luxembourg. 

Waste and sweepings’ value, thousands $10,674 $18,289 $125 United Kingdom $7,980; Spain $7,118; Switzerland 

: $5,035. 

Metal including alloys, unwrought and Spain 576; United Kingdom 99; West Germany 42. 

partly wrought 601 1,015 1 

Tellurium, elemental 37 34 — United Kingdom 21; Guadeloupe 5; Martinique 5. 

Tin: 

Ore and concentrate 3 — 

Oxides 23 6 — West Germany 3; Canada 2; Netherlands 1. 

Ash and residue containing tin 68 102 — West Germany 94; Belgium-Luxembourg 7. 

Metal including alloys: 

Scrap 442 258 — West Germany 188; Belgium-Luxembourg 41; 

Switzerland 14. 

Unwrought 171 159 — United Kingdom 45; Belgium-Luxembourg 35; Spain 

25. 

Semimanufactures 239 404 4 Spain 305; Tunisia 15; Netherlands 14. 

Titanium: 

Ore and concentrate 4,735 38 — Italy 30; Malaysia 5; Mali 1. 

Oxides 24,911 17,676 4,577 West Germany 4,424; Morocco 1,079; Italy 885. 

Metal including alloys: 

Scrap 1,254 1,090 285 United Kingdom 429; Italy 130; Spain 96. 

Unwrought 230 187 160 United Kingdom 22; New Caledonia 2. 

Semimanufactures 1,631 1,448 104 United Kingdom 535; West Germany 239; Spain 236. 

Tungsten: 

Ore and concentrate @) 7 — West Germany 6; United Kingdom 1. 

Oxides and hydroxides 62 49 — Spain 31; Portugal 10; West Germany 3. 

Metal including alloys: 

Scrap 148 20 — West Germany 13; Belgium-Luxembourg 5; United 

Kingdom 2. 

See footnotes at end of table. 
I 
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TABLE 3—Continued 

FRANCE; EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 Commodity 1989 1990 Te 
United States Other (principal) 

METALS—Continued 

Tungsten—Continued: 

Metal including—Continued: 

Unwrought *149 126 — Switzerland 30; United Kingdom 30; West Germany 
28. 

Semimanufactures 147 130 2 Netherlands 62; United Kingdom 18; West Germany 
17. 

Uranium and thorium: 

Oxides and other compounds 1,515 1,745 201 U.S.S.R. 477; Belgium-Luxembourg 388; United 
Kingdom 258. 

Metal including alloys, all forms: | 
Uranium 3,167 3,491 256 West Germany 1,434; Netherlands 1,072; Japan 426. 

Thorium ?) — 
Vanadium: 

Ore and concentrate ?) 24 — All to Belgium-Luxembourg. 
Oxides and hydroxides 84 35 — Switzerland 27; United Kingdom 8. 
Ash and residue containing vanadium 134 132 15 West Germany 116. 
Metal including alloys: 

Unwrought including waste and scrap 1 3 3 
Semimanufactures ?) 1 — Mainly to Republic of South Africa. 

Zinc: 

Ore and concentrate 26,823 24,635 — Italy 17,088; Belgium-Luxembourg 5,612; West 
Germany 1,130. 

Oxides 23,134 | 24,441 62 West Germany 5,284; Italy 3,495; Spain 3,296. 
Blue powder 2,066 1,734 3 Switzerland 629; United Kingdom 336; Belgium- 

Luxembourg 284. 
Ash and residue containing zinc 33,937 28,274 27 Belgium-Luxembourg 16,415; Spain 6,937; West 

Germany 3,916. 
Metal including alloys: 

Scrap 28,844 19,411 107 Belgium-Luxembourg 5,371; Italy 3,692; West 
Germany 2,169. 

Unwrought 85,772 83,236 2,303 West Germany 21,895; Belgium-Luxembourg 21,316; 
Italy 13,748. 

Semimanufactures 42,263 41,084 59 Belgium-Luxembourg 18,247; West Germany 14,033; 
Italy 1,348. 

Zirconium: 

Ore and concentrate 3,288 857 (?) Italy 414; Spain 245; Belgium-Luxembourg 139. 
Ash and residue containing zirconium — 3 — All to United Kingdom. 
Metal including alloys, all forms 193 10,456 539 West Germany 3,637; Italy 1,228; United Kingdom 

550. 
Other: 

Ores and concentrates 173 1,057 — Belgium-Luxembourg 1,031; Portugal 24. 
Oxides and hydroxides 5,653 3,648 1 West Germany 3,385; Belgium-Luxembourg 70; 

Guadeloupe 69. 
Ashes and residues 40,303 25,306 13 Belgium-Luxembourg 14,122; West Germany 6,056; 

Italy 3,939. 
Base metals including alloys, all forms 70 79 5 United Kingdom 55; Japan 18. 

See footnotes atend oftable. 
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TABLE 3—Continued 

FRANCE: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 
Commodity 1989 1990 —— OT!” reer 

United States Other (principal) 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 3,331 2,519 13 Spain 851; Portugal 362; Brazil 216. 

Artificial: Corundum 23,917 23,591 872 West Germany 4,302; Austria 3,819; Spain 3,368. 

Grinding and polishing wheels and stones 10,048 11,379 294 Netherlands 3,001; Italy 2,326; United Kingdom 

1,526. 

Dust and powder of precious and semi- Switzerland 268. 

precious stones excluding diamond ?) 269 — 
kilograms 

Asbestos, crude — 101 — Belgium-Luxembourg 70; United Kingdom 10; West 

Germany 7. 

Barite and witherite 89,037 78,032 — West Germany 73,039; Belgium-Luxembourg 2,394; 

Italy 1,024. 

Boron materials: Crude natural borates 5,777 4,563 — Spain 4,307; Belgium-Luxembourg 101; Italy 77. 

Cement thousand tons 2,114 2,124 383 United Kingdom 468; West Germany 373; Italy 137. 

Chalk 605,103 629,570 1,285 West Germany 220,355; Belgium-Luxembourg 

116,873; Switzerland 60,970. 

Clays, crude: 

Bentonite 19,315 23,045 — Spain 7,129; West Germany 6,877; Portugal 4,621. 

Chamotte earth or dinas earth 141,729 135,547 1 Italy 40,330; United Kingdom 30,668; West Germany 

19,009. 

Fuller’s earth 4,113 5,425 2 Italy 3,864; Switzerland 3,064; West Germany 108. 

Fire clay 139,957 123,853 104 Italy 70,909; West Germany 28,699; Spain 5,523. 

Kaolin 267,080 267,939 184 Italy 88,409; West Germany 62,944; Belgium- 

Luxembourg 39,077. 

Unspecified 89,212 93,918 — Italy 59,822; West Germany 18,717; Spain 4,324. 

Cryolite and chiolite 258 215 — Switzerland 109; Hungary 82; Spain 8. 

Diamond, natural: 

Gem, not set or strung carats *56,280 42,557 3,865 Belgium-Luxembourg 17,173; Switzerland 7,373; 

Hong Kong 5,790. 

Industrial do. 142,485 53,345 29,408 Belgium-Luxembourg 17,162; West Germany 5,500; 

Switzerland 1,075. 

Dust and powder kilograms 239 465 5 Italy 256; Switzerland 82; West Germany 26. 

Diatomite and other infusorial earth 36,767 41,661 4 West Germany 15,705; Italy 6,738; Belgium- 

Luxembourg 2,735. 

Feldspar, fluorspar, related materials: 

Feldspar 119,843 123,367 — Spain 73,106; West Germany 24,506; Netherlands 

16,039. 

Fluorspar 57,842 40,204 145 Italy 18,998; West Germany 10,201; Belgium- 

Luxembourg 5,593. 

Unspecified 393 50 — Morocco 30; Belgium-Luxembourg 10; Netherlands 
10. 

Fertilizer materials: 

Crude, n.e.s. 53,834 54,418 72 West Germany 21,193; Switzerland 8,614; United 

Kingdom 8,526. 

Manufactured: 

Ammonia 42,505 25,281 — Spain 9,381; Switzerland 4,968; West Germany 

4,476. 

"Nitrogenous i (ssti(‘ésO;*;~;~;~;~;~*~éwS S«SO~~~«C670,104 ~©=©——=S25,483 ~—sSpain 144,436; West Germany 126,843. 
See footnotes at end of table. 
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TABLE 3—Continued 

~ FRANCE: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Destinations, 1990 
Commodity 1989 1990 OOOO 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Fertilizer materials—Continued: 

Manufactured—Continued: 

Phosphatic 278,103 258,936 — West Germany 185,032; Switzerland 38,639; Italy 

14,237. 

Potassic 356,234 325,753 — Belgium-Luxembourg 160,013; Switzerland 41,013; 

Netherlands 36,995. 

Unspecified and mixed 645,489 707,697 — Spain 146,357; Ireland 112,927; West Germany 

| 96,124. 

Graphite, natural 726 562 19 West Germany 131; Italy 126; United Kingdom 103. 

Gypsum and plaster thousand tons 1,005 1,015 40 West Germany 433; Belgium-Luxembourg 416; 
Netherlands 89. 

Iodine 30 38 — Spain 23; French Polynesia 6; Morocco 6. 

Kyanite and related materials 49,764 47,655 — United Kingdom 27,115; West Germany 9,157; 

Belgium-Luxembourg 2,963. 

Lime 410,844 447,006 6 West Germany 292,541; Belgium-Luxembourg 

104,765; Spain 18,213. 

| Magnesium compounds: 

Magnesite, crude 573 81 10 Italy 25; West Germany 24; Belgium-Luxembourg 15. 

Oxides and hydroxides 19,580 19,520 — West Germany 8,698; Italy 2,058; 

Belgium-Luxembourg 1,762. 

Sulfate 720 942 — Spain 452; Saint Pierre and Miquelon 183; Italy 102. 

Mica: 

Crude including splittings and waste 8,405 8,371 28 West Germany 4,068; United Kingdom 1,383; 

Belgium-Luxembourg 809. 

Worked including agglomerated splittings 1,214 2,128 9 Italy 1,118; Switzerland 320; Hong-Kong 193. 

Nitrates, crude 25 1 — All to Mali. 

Phosphates, crude 12,863 2,660 — Belgium-Luxembourg 1,146; United Kingdom 855; 

Netherlands 257. 

Pigments, mineral: 

Natural, crude 1,137 1,956 20 West Germany 292; Portugal 237; Spain 223. 

Iron oxides and hydroxides, processed 13,068 17,083 14 Italy 6,656; West Germany 6,585; Spain 1,111. 

Potassium salts, crude 2 — 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $59,610 $77,244 $6,001 Switzerland $55,847; United Kingdom $6,551; West 

Germany $1,667. 

Synthetic do. $18,345 $17,773 $841 Switzerland $12,659; West Germany $1,042; Italy 

$477. 

Pyrite, unroasted 23 123 — Italy 109; Belgium-Luxembourg 9; Céte D’Ivoire 9. 

Salt and brine 529,287 936,061 432 Italy 276,032; Spain 138,838; West Germany 95,414. 

Sodium compounds, n.e.s.: 

Sulfate, manufactured 2,885 3,662 ?) West Germany 2,669; Belgium-Luxembourg 353; 

| Italy 341. 

Sulfate, natural 37,954 26,840 —_ Italy 10,155; Spain 4,815; Belgium-Luxembourg 

4,268. 

See footnotes at end of table. 
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TABLE 3—Continued 

FRANCE: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I 
Destinations, 1990 

Commodity 1989 1990 ooo a“ Te 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked thousand tons 196 212 2 Belgium-Luxembourg 105; Switzerland 38; West 

Germany 28. 

Worked do. 95 105 14 Belgium-Luxembourg 35; West Germany 21; 

Switzerland 11. 

Dolomite, chiefly refractory-grade do. 69 101 — Belgium-Luxembourg 60; Netherlands 11; Spain 7. 

Gravel and crushed rock do. 11,522 11,427 6 West Germany 4,171; Switzerland 3,797; Netherlands 

1,522. 

Limestone other than dimension do. 296 314 — Norway 157; West Germany 103; 

Belgium-Luxembourg 42. 

Quartz and quartzite do. 3 11 — Italy 8; West Germany 1; Spain 1. 

Sand other than metal-bearing do. 4,897 4,884 2 West Germany 2,213; Switzerland 1,071; Italy 792. 

Sulfur: 

Elemental: 

Crude including native and byproduct 442,523 509,127 213 United Kingdom 166,092; Tunisia 92,523; Senegal 

54,586. 

Colloidal, precipitated, sublimed 356 431 2 Spain 99; Nigeria 82; West Germany 76. 

Dioxide 1,197 852 — Belgium-Luxembourg 607; West Germany 77; United 

Kingdom 69. 

Sulfuric acid 287,347 271,923 — Belgium-Luxembourg 177,721; United Kingdom 

54,405; Netherlands 21,706. 

Talc, steatite, soapstone, pyrophyllite . 146,352 147,109 473 West Germany 40,478; Netherlands 26,065; Spain 

23,568. 

Vermiculite* 700 1,168 — Belgium-Luxembourg 260; Spain 239; Portugal 175. 

Other: 
TT 

Crude thousand tons 1,371 1,761 ?) Belgium-Luxembourg 1,636; West Germany 59; 

Switzerland 58. 

Slag and dross, not metal-bearing do. 325 1,373 ?) West Germany 455; Israel 305; Belgium-Luxembourg 

289. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 5,063 5,842 3 Spain 3,828; Italy 432; West Germany 427. 

Carbon black 122,069 109,899 17 Spain 30,849; West Germany 26,695; United 

Kingdom 17,190. ; 

Coal: 

Anthracite 62,562 36,794 — Italy 9,259; Belgium-Luxembourg 15,304; West 

Germany 8,946. 

Bituminous 745,379 606,512 42 West Germany 356,393; Norway 116,656; Italy 

44,742. 

Briquets of anthracite and bituminous coal 13,361 27,051 — Belgium-Luxembourg 11,368; Italy 5,728; Ireland 

3,395. 

Lignite including briquets 1,022 667 — Spain 627; Belgium-Luxembourg 27; West Germany 

14. 

Coke and semicoke 489,585 397,706 — West Germany 88,249; Norway 71,263; Italy 47,903. 

Gas, natural: 
, 

Gaseous thousand cubic meters 557,963 95,899 — Belgium-Luxembourg 81,695; Switzerland 22,330. 

Liquefied 6 467 — Italy 294; Spain 133; Portugal 19. 

See footnotes at end of table. 
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TABLE 3—Continued 

FRANCE: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 Commodity 1989 1990 TT OT - ro 
United States Other (principal) 

MINERAL FUELS AND RELATED 
MATERIALS—Continued 

Gas, natural—Continued: 

Peat including briquets and litter 3,383 3,536 — Spain 1,032; Italy 829; West Germany 636. 
Petroleum: as 

Crude thousand 42-gallon barrels 138 149 — Spain 145; West Germany 4. 
Refinery products: 

Liquefied petroleum gas do. 8,048 9,393 318 Italy 3,474; United Kingdom 1,078; West Germany 
964. 

Gasoline, motor do. 28,243 34,587 8,897 Netherlands 6,124; West Germany 4,913. 
Mineral jelly and wax do. 778 794 ?) West Germany 474; Netherlands 137; Belgium- 

| Luxembourg 59. 
Kerosene and jet fuel do. 7,315 6,634 860 Switzerland 3,162; West Germany 752; Belgium- 

Luxembourg 442. 
Distillate fuel oil Switzerland 7,191; West Germany 3,171; Spain 

thousand 42-gallon barrels 11,728 15,890 543 1,507. 

Lubricants do. 6,806 6,914 38 Belgium-Luxembourg 1,174; West Germany 1,025; 
United Kingdom 628. 

Residual fuel oil do. *16,851 23,955 — United Kingdom 6,820; Italy 5,705; Spain 2,191. 
Bitumen and other residues do. 1,549 2,196 ?) United Kingdom 661; Spain 339; Norway 258. 
Bituminous mixtures do. 200 184 1 Algeria 43; Belgium-Luxembourg 37; West Germany 

25. 
Petroleum coke do. 7 40 2 West Germany 19; Norway 9; United Kingdom 6. 

Revised. 
'Table prepared by Bradley S. Colquitt. 
*Less than 1/2 unit. 

*May contain other precious metals. 

‘Includes perlite and chlorite. 

TABLE 4 

FRANCE: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 rere 
United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 1,115 4,048 2 Libya 2,500; United Kingdom 871; Belgium- 

Luxembourg 449. 
Alkaline-earth metals $00 2,626 2 Morocco 2,150; U.S.S.R. 186; West Germany 

104. 
Aluminum: 

Ore and concentrate thousand tons 1,349 1,388 — Guinea 1,070; Greece 129; China 82. 
Oxides and hydroxides 410,179 446,591 767 Greece 213,501; Suriname 78,801; Yugoslavia 

52,501. 
Ash and residue containing aluminum 10,552 11,470 — West Germany 6,659; Belgium-Luxembourg 

2,571; Cameroon 871. 
Sce footnotes atend of table. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity | 1989 1990 oO 

United States Other (principal) 

METALS—Continued 

Aluminum—Continued: 

Metal including alloys: 

"Scrap s—(i‘“—~—“‘“‘<itstws 122,986 137,532 9,184 West Germany 46,945; Netherlands 26,869; 
Belgium-Luxembourg 24,045. 

~ Unwrought  ——<C—t——«SB8K2A—“<«é‘é~CS CO: 16,871 Norway 114,007; Netherlands 93,644; West 
Germany 59,327. 

Semimanufactures 379,111 376,022 5,083 West Germany 103,949; Belgium-Luxembourg 

77,569; Italy 31,925. 

Antimony: 

Ore and concentrate 12,806 9,620 — China 5,095; Bolivia 2,451; Guatemala 648. 

Oxides 772 1,080 18 Belgium-Luxembourg 453; China 236; 
Netherlands 132. 

Ash and residue containing antimony 1,741 422 — Spain 325; Peru 67; West Germany 18. : 

Metal including alloys, all forms 2,729 2,977 — China 1,951; U.S.S.R. 597; Thailand 141. 

Arsenic: Metal including alloys, all forms | 250 260 10 Finland 166; China 50; Netherlands 29. 

Beryllium: 

Oxides and hydroxides 11 — 

Metal including alloys, all forms 2 3 1 Belgium-Luxembourg 2. 

Bismuth: Metal including alloys, all forms 273 199 — United Kingdom 79; Belgium-Luxembourg 63; 
Peru 46. 

Cadmium: Metal including alloys, all forms 1,746 1,731 101 Hungary 455; Belgium-Luxembourg 363; United 

Kingdom 259. 

Chromium: 

Ore and concentrate 81,288 88,181 — Albania 36,992; Turkey 19,811; Republic of 

South Africa 18,523. 

Oxides and hydroxides 8,571 8,131 — United Kingdom 4,060; West Germany 2,587; 

Italy 1,141. 

Metal including alloys, all forms 504 1,047 4 U.S.S.R. 653; Netherlands 173; Japan 76. 

Cobalt: 

Ore and concentrate — $1 — All from West Germany. 

Oxides and hydroxides 357 290 3 Finland 97; United Kingdom 89; 

Belgium-Luxembourg 70. 

Ash and residue containing cobalt 43 529 — Hungary 242; West Germany 64; Italy 63. 

Metal including alloys, all forms 1,518 1,632 155 Zaire 368; Zambia 299; United Kingdom 257. 

Columbium and tantalum: 

Ash and residue containing columbium and @) 26 All from Belgium-Luxembourg. 
tantalum — 

Metal including alloys, all forms: 

Columbium’ 49 43 _ Belgium-Luxembourg 37; West Germany 6. 

Tantalum 30 33 24 United Kingdom 3; Austria 2; West Germany 2. 

Copper: 

Ore and concentrate 137 50 — West Germany 23; United Kingdom 23; Zaire 2. 

Matte and speiss including cement copper 91 322 297 Morocco 20; West Germany 2; United Kingdom 
2. 

Oxides and hydroxides 1,058 801 24 Belgium-Luxembourg 266; Italy 207; West 

Germany 147. 

Sulfate 5,176 4,982 30 Italy 1,796; Netherlands 1,494; Spain 310. 

“Ash and residue containingcopper—(sti‘ié!~«C8«z922~0«~«~«~#*~*~«C«i«S8K4:*é<“<‘SéSC‘CSOO#O#WWest Germany 854; Japan 627; Switzerland 306. 
See footnotes at end of table. 
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TABLE 4—Continued | 

FRANCE: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

TTT Sources, 1990 | 
Commodity 1989 1990 ee 

United States Other (principal) 

METALS—Continued 

Copper—Continued: 

Metal including alloys: 

Scrap 67,093 58,382 177 West Germany 13,482; United Kingdom 11,678; 

Belgium-Luxembourg 7,418: 

Zambia 68,856. 

Semimanufactures 273,360 278,089 1,985 Belgium-Luxembourg 92,841; West Germany 

| 74,127; Italy 61,120. 

alloys, all forms 

Germanium: 

Oxides 7 1 — All from Italy. 

Metal including alloys, all forms 11 6 — Belgium-Luxembourg 5. 

Gold: 

Waste and sweepings value, thousands $1,957 $7,002 $3 Chile $3,463; United Kingdom $1,217; West 

Germany $660. 

Metal including alloys, unwrought and 122,983 266,300 154,100 Switzerland 61,900; Spain 16,800; West 

partly wrought kilograms Germany 15,700. 

Hafnium: Metal including alloys, all forms ?) — 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 19,907 18,801 — Brazil 6,052; Australia 4,042; Mauritania 2,493. 

Pyrite, roasted 100,876 103,193 — Spain 49,679; Belgium-Luxembourg 25,527; 

Italy 25,451. 

Metal: 

Scrap 866,003 999,082 20,858 West Germany 475,622; Belgium-Luxembourg 

325,131; Netherlands 93,110. 

Pig iron, cast iron, related materials 319,837 363,849 27 West Germany 242,993; Canada 37,159; United 

Kingdom 36,369. 

Ferroalloys: 

Ferrochromium 180,031 210,926 26 Republic of South Africa 133,687; Finland 

19,027; Sweden 17,268. 

Ferromanganese 86,508 83,504 7 Norway 22,711; West Germany 16,239; 

Belgium- Luxembourg 10,213. 

Ferromolybdenum 2,086 2,704 — Belgium-Luxembourg 1,188; Netherlands 654; 

United Kingdom 466. 

Ferronickel 47,359 46,933 121 New Caledonia 27,384; Greece 8,134; 

Dominican Republic 3,748. 

Ferroniobium 1,094 1,025 — Netherlands 507; United Kingdom 285; West 

~ Germany 230. 

Ferrophosphorous 3,372 3,245 38 West Germany 2,238; Netherlands 380; 

Belgium-Luxembourg 144. 

Ferrosilicochromium 107 205 — Zimbabwe 151; Italy 55. 

Ferrosilicomanganese 45,141 43,708 3 Norway 28,081; Italy 10,576; Mexico 1,538. 

Ferrosilicon 59,029 70,179 236 Norway 29,406; West Germany 11,219; Italy 

4,137. 

Ferrotitanium and ferrosilicotitanium 2,582 3,554 17 United Kingdom 2,686; Italy 413; 

Belgium-Luxembourg 182. 

See footnotes at end of table. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 OO 
United States Other (principal) 

METALS—Continued 

Iron and steel—Continued: 

Metal—Continued: 

Ferroalloys—Continued: 

Ferrotungsten and ferrosilicotungsten 601 336 — China 244; Netherlands 39; Austria 38. 

Ferrovanadium 851 725 — Austria 262; West Germany 209; 

Belgium-Luxembourg 187. 

Silicon metal 13,341 13,243 — Norway 5,096; Brazil 4,075; Netherlands 1,737. 

Unspecified 11,685 11,364 1,456 West Germany 2,331; Italy 2,253; Norway | 

1,866. 

Steel, primary forms 551,953 469,240 52 West Germany 229,067; Belgium-Luxembourg 

107,861; United Kingdom 49,987, 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel 

Not clad, plated, coated thousand tons 4,130 4,333 ?) Belgium-Luxembourg 2,435; West Germany 

773; Italy 389. 

Clad, plated, coated do. 875 1,037 3 Belgium-Luxembourg 476; West Germany 212; 

United Kingdom 86. 

Of alloy steel do. 447 482 8 Belgium-Luxembourg 204; West Germany 142; 

Italy 32. 

Bars, rods, anggpiam@l sections do. 2,803 2,977 1 Italy 740; West Germany 693; 

Belgium-Luxembourg 667. 

awitl do. 43 53 ?) Belgium-Luxembourg 23; U.S.S.R. 19; West 

Germany 7. 

do. 311 | 355 ?) Belgium-Luxembourg 98; West Germany 93; 

° Italy 84. 

Tubes, pipes, TOM do. 783 904 2 __ Italy 299; West Germany 242; 
Belgium-Luxembourg 80. 

Lead: 

Ore and concentrate 186,920 175,294 139 Spain 20,847; Poland 15,689; Bolivia 12,632. 

Oxides 4,355 3,781 6 West Germany 3,347; United Kingdom 292; 

Belgium-Luxembourg 22. 

Ash and residue containing lead 5,206 14,274 575 Belgium-Luxembourg 3,796; Italy 3,731; West 

Germany 2,736. 

Metal including alloys: 

Scrap 31,541 40,018 — Netherlands 15,799; Belgium-Luxembourg 

10,718; West Germany 2,525. 

Unwrought 47,690 54,457 40 United Kingdom 16,904; West Germany 15,420; 

Belgium-Luxembourg 11,122. 

Semimanufactures 8,250 7,412 9 Belgium-Luxembourg 4,827; West Germany 

1,810; United Kingdom 321. 

Lithium: Oxides and hydroxides 378 371 1 West Germany 145; Belgium-Luxembourg 72; 

Netherlands 57. 

Magnesium: Metal including alloys: 

Scrap 176 95 — Norway 42; Belgium-Luxembourg 29; West 

Germany 14. 

Unwrought 5,122 4,783 1,441 Norway 3,089; Yugoslavia 84; Italy 46. 

Semimanufactures 804 741 21 West Germany 247; Italy 157; Switzerland 143. 

See footnotes at end of table. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity 1989 1990 

United States Other (principal) 

METALS—Continued 

Manganese: 

~ Ore and concentrate, metallurgical-grade__ 850,594 754,716 _ Gabon 616,293; Republic of South Africa 
48,643; Australia 30,116. 

Oxides 8,854 11,088 46 Netherlands 3,475; Greece 3,386; 

Belgium-Luxembourg 2,504. 
Metal including alloys, all forms 3,376 3,298 241 Netherlands 800; Republic of South Africa 639; 

Belgium-Luxembourg 545. 
Mercury 129 107 ?) Netherlands 29; China 21; Finland 20. 

Molybdenum: 

Ore and concentrate 9,406 9,994 6,652 Belgium-Luxembourg 1,710; Chile 475; 

Netherlands 474. 
Oxides and hydroxides 152 126 — Belgium-Luxembourg 68; Netherlands 52; 

United Kingdom 5. 
Ash and residue containing molybdenum 331 426 6 West Germany 134; Italy 90; Spain 80. 
Metal including alloys: 

Scrap 59 82 — West Germany 37; Austria 34; 

Belgium-Luxembourg 6. 

Unwrought 237 281 59 Austria 61; Netherlands 50; Canada 46. 

Semimanufactures 113 148 64 Austria 70; United Kingdom 4; West Germany 
3. 

Nickel: les, shapes, isin 
Ore and concentrate 84 9 — ad 
Matte and speiss 14,083 13,406 Rails and accessories alia 

Oxides and hydroxides 204 286 ~~ Wire | 
Ash and residue containing nickel 802 159 —. m0; West 

ue, tings ; 
Metal including alloys: 

Scrap 1,167 2,042 209 United Kingdom 673; Republic of South Africa 

383; West Germany 344. 
Unwrought 26,996 31,877 535 U.S.S.R. 12,570; Canada 3,941; Republic of 

South Africa 3,708. 

Semimanufactures 6,058 6,952 2,234 United Kingdom 2,272; West Germany 1,769; 

Italy 137. | 
Platinum-group metals: 

Waste and sweepings value, thousands $36,620 $25,578 $6,600 Netherlands $20,900; West Germany $6,800; 
Spain $300. 

Metals including alloys, unwrought and 

partly wrought: 

Palladium kilograms 5,567 6,257 604 United Kingdom 1,581; West Germany 1,469; 

Republic of South Africa 753. 
Platinum do. 6,746 9,361 1,088 United Kingdom 3,266; Republic of South Africa 

2,659; Netherlands 585. 

Rhodium do. 544 824 19 West Germany 265; United Kingdom 179; 
Republic of South Africa 156. 

Iridium, osmium, ruthenium do. 52 68 2 United Kingdom 49; West Germany 17. 
Rare-earth metals including alloys, all forms 291 302 3 Belgium-Luxembourg 86; West Germany 58; 

Austria 54. 
See footnotes atend of abe TT 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 | 

Commodity 1989 1990 oor oaoOn—— 
United States Other (principal) 

METALS—Continued 

Selenium, elemental 68 61 2 Canada 19; United Kingdom 18; West Germany 

8. 

Silicon, high-purity 321 376 7 West Germany 147; Netherlands 142; 

Belgium-Luxembourg 50. 

Silver: 

Ore and concentrate kilograms 13,000 20,700 — Morocco 21,100; West Germany 400; Japan 

200. 

Waste and sweepings value, thousands $31,811 $66,403 $7,386 Spain $41,894; Switzerland $8,672; Netherlands 

$3,760. 

. Metal including alloys, unwrought and partly United Kingdom 258,525; Belgium-Luxembourg 

wrought kilograms 734,708 926,443 119,497 157,907; Morocco 149,141. 

Tellurium, elemental 20 50 1 West Germany 25; Norway 20; United Kingdom 

3. 

Tin: 

Ore and concentrate — 900 — All from Bolivia. 

Oxides 77 109 3 Italy 42; West Germany 39; United Kingdom 25. 

Ash and residue containing tin C) 8 7 Japan 7. 

Metal including alloys: 

Scrap 2 12 2 United Kingdom 6; West Germany 4. 

Unwrought 8,750 8,780 ?) Brazil 2,681; Indonesia 1,532; Malaysia 1,450. 

Semimanufactures 420 535 1 Netherlands 197; West Germany 146; 

Switzerland 122. 

Titanium: 

Ore and concentrate 201,028 198,343 — Canada 131,801; Australia 29,670; Malaysia 

21,356. 

Oxides 6,736 7,860 436 Belgium-Luxembourg 2,410; West Germany 

2,131; United Kingdom 1,036. 

Ash and residue containing titanium $23 — 

Metal including alloys: . 

Scrap 452 257 48 West Germany 85; United Kingdom 80; Spain 

38. 

Unwrought 2,437 1,551 133 Japan 1,152; United Kingdom 80; U.S.S.R. 73. 

Semimanufactures 3,128 3,478 1,735 Japan 792; United Kingdom 587; West Germany 

98. 

Tungsten: 

Ore and concentrate 4 8 — All from Italy. 

Oxides and hydroxides ?’) 9 — Spain 8; Austria 1. 

Ash and residue containing tungsten _ 1 — All from Spain. 

Metal including alloys: 

Scrap 62 17 — West Germany 9; Italy 3; United Kingdom 3. 

Unwrought 103 138 26 West Germany 55; Malaysia 25; Brazil 10. 

Semimanufactures 50 107 27 Austria 23; Sweden 23; West Germany 13. 

Uranium and thorium: 

Ore and concentrate (monazite) 15,793 16,240 615 Australia 12,240; India 1,200; Zaire 260. 

Oxides and other compounds 137 252 39 U.S.S.R. 106; China 43; West Germany 62. 

Metal including alloys, all forms: 

Uranium 13,677 12,828 1 Niger 3,623; Republic of South Africa 2,483; 

Canada 1,937. 

See footnotes at end of table. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity 1989 1990 OOO 

United States Other (principal) 

METALS—Continued a Oo 
Uranium and thorium—Continued: a 

Metal including alloys, all forms—Continued: | 

Thorium | ) 9 — All to United Kingdom. 

Vanadium: 

Ore and concentrate ?) 3 — All from Austria. | 
Oxides and hydroxides 252 282 6 Netherlands 137; China 81; Austria 53. 

Ash and residue containing vanadium 220 217 — All for West Germany. 
Metal including alloys: | | | 
Unwrought 89 74 22 West Germany 52. . 

Semimanufactures 1 11 — Austria 10. 

Zine: 

Ore and concentrate 533,365 596,063 6,272 Canada 156,073; Sweden 73,198; Bolivia 

65,414. | 
Oxides 12,990 12,371 — West Germany 4,185; Belgium-Luxembourg 

2,698; Netherlands 2,112. 

Blue powder 7,083 8,852 — Belgium-Luxembourg 7,707; West Germany 

615; Norway 485. 
Ash and residue containing zinc 50,131 $7,377 4,215 Belgium-Luxembourg 16,431; West Germany 

16,329; Italy 5,702. 
Metal including alloys: 

Scrap 11,418 9,753 8 Belgium-Luxembourg 4,623; Netherlands 2,571; 

United Kingdom 831. 

Unwrought 109,026 110,473 — West Germany 33,914; Netherlands 29,277; 

Belgium-Luxembourg 22,374. 
Semimanufactures 10,354 11,885 77 West Germany 6,082; Belgium-Luxembourg 

1,779; Italy 1,372. 
Zirconium: 

Ore and concentrate 52,164 49,714 610 Australia 45,088; Republic of South Africa 
2,987; Italy 419. . 

Oxides 239 264 6 West Germany 118; United Kingdom 92; Spain 
23. 

Metal including alloys: 

Scrap _ 72 144 29 Italy 63; Japan 28; West Germany 22. 
Unwrought 20 71 20 Italy 20; United Kingdom 19; 

Belgium-Luxembourg 11. 

Semimanufactures 101 81 73 West Germany 3; United Kingdom 2; 
Belgium-Luxembourg 1. 

Other: 

Ores and concentrates: 

Of base metals 728 9,620 — China 5,095; Bolivia 2,451; Guatemala 648. 

Of precious metals 22,716 235 — Turkey 162; Republic of South Africa 49; Italy 

24. 
Ashes and residues 27,678 25,794 78 Spain 12,790; Belgium-Luxembourg 12,146; 

Italy 308. 
Base metals including alloys, all forms 88 68 12 Belgium-Luxembourg 38; West Germany 10. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: : 

Natural: Corundum, emery, pumice, etc. 26,275 25,488 510 Turkey 18,837; Netherlands 2,072; Italy 1,680. 
Sce footnotes at end of tbl. 
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| TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

II 

Commodity 1989 1990 Sources 197) 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Abrasives, n.e.s.—Continued: 

Artificial: 
: , 

Corundum 18,592 16,615 2,082 West Germany 5,971; Austria 3,001; Italy 

2,515. 

Silicon carbide 26,032 26,637 101 West Germany 8,184; Norway 5,215; Italy 

3,526. 

Dust and powder of precious and semi- 
precious stones excluding diamond 

kilograms 1,563 6 — Belgium-Luxembourg 5; Switzerland 1. 

Grinding and polishing wheels and stones 23,421 15,741 430 Italy 4,017; Belgium-Luxembourg 2,428; West 

Germany 2,350. 

Asbestos, crude 66,556 63,672 23 Canada 39,154; U.S.S.R. 10,368; Republic of 

South Africa 8,752. 

Barite and witherite 45,441 42,058 — China 14,560; West Germany 11,789; 

Belgium-Luxembourg 6,848. 

Boron materials: 

Crude natural borates 105,905 44,034 466 Turkey 40,713; Belgium-Luxembourg 1,576; 

United Kingdom 1,003. 

Elemental 29 16 13 West Germany 3. 

Oxides and acids 2,040 2,903 365 Italy 1,496; Chile 275; U.S.S.R. 271. 

Bromine 8,314 7,514 — Israel 6,498; East Germany 371; Netherlands 

292. 

Cement 634,106 681,282 716 Belgium-Luxembourg 381,999; Greece 96,106; 

West Germany 92,794. 

Chalk 40,386 22,136 4 West Germany 15,839; Belgium-Luxembourg 

4,888; Spain 330. 

Clays, crude: 

Bentonite 125,749 127,279 632 Italy 71,776; Greece 39,000; West Germany 

8,253. 

Chamotte earth 29,114 30,124 990 West Germany 25,448; Czechoslovakia 3,068; 

Netherlands 437. 

Fire clay 3,291 6,814 26 West Germany 6,430; Italy 136; 

Belgium-Luxembourg 107. 

Fuller’s earth 2,618 5,967 237 Spain 4,832; United Kingdom 589; 

Belgium-Luxembourg 156. 

Kaolin 378,275 405,005 74,039 United Kingdom 232,478; West Germany 

22,635; Czechoslovakia 20,697. 

Unspecified 315,570 385,117 2,668 West Germany 237,287; Senegal 105,786; 

United Kingdom 17,463. 

Cryolite and chiolite 797 831 — Denmark 801; Italy 24; West Germany 2. 

Diamond, natural: 

Gem, not set or strung carats 340,847 357,292 8,205 Belgium-Luxembourg 162,408; India 59,066; 

Israel 49,270. 

Industrial stones do. 557,147 219,797 63,870 United Kingdom 63,554; Belgium-Luxembourg 

58,534; Zaire 16,759. 

Dust and powder kilograms 1,790 1,516 756 Switzerland 389; Belgium-Luxembourg 147; 

Diatomite and other infusorial earth 14,130 20,160 11,044 West Germany 3,605; Spain 2,604; Denmark 

1,996. 

See footnotes at ond of table. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Te ources, 1990 Commodity 1989 1990 OO 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Feldspar, fluorspar, related materials: 

Feldspar 32,008 32,340 — West Germany 22,378; Portugal 4,304; Spain 

2,845. 
Fluorspar 21,852 18,441 — China 8,057; West Germany 7,143; Morocco 

3,150. 
Leucite, nepheline, nepheline syenite 33,180 34,595 132 Norway 24,208; Canada 5,086; Netherlands 

4,713. 
Fertilizer materials: | | 
Crude, n.e.s. 100,802 112,272 — Netherlands 47,177; Belgium-Luxembourg 

38,624; Italy 14,904. 
Manufactured: 

| Ammonia thousand tons 618 566 8 Trinidad and Tobago 131; West Germany 108; 

Netherlands 101. 

Nitrogenous —sst—<“‘ésOS*‘é‘és;*S*Y*SO#*#*#*#*#«S;=252~~«~«~!~~«O12~ Netherlands 1,204; BelgiumLuxembourg 804, 
Poland 287. 

Phosphatic do. 848 1,100 25 Belgium-Luxembourg 497; Morocco 190; 
Tunisia 147. 

Potassic do. 1,428 1,246 7 a Kingdom 248; U.S.S.R. 204; Canada 
188. 

Unspecified and mixed do. 2,200 2,220 69 Belgium-Luxembourg 841; Netherlands 419; 

Morocco 369. 

Graphite, natural 6,424 5,203 5 China 1,684; West Germany 978; 

Belgium-Luxembourg 859. 
Gypsum and plaster 185,551 147,935 741 West Germany 81,264; Netherlands 28,617; 

Switzerland 14,917. 

Iodine 931 881 2 Japan 549; Chile 239; United Kingdom 56. 
Kyanite and related materials: 

Mullite 2,005 2,675 603 West Germany 1,588; United Kingdom 463; 
Italy 21. 

“Unspecified =  ~~~«S;«d4QO.~S~S*<“C«*«SSAOD”S~S*~“‘*‘“*«*S«*OOS~~”sRepublic of South Affica 1,230; Netherlands 
982; West Germany 739. 

Lime = = = = ‘147,214 ~—~—~S*«W‘7S,182_—=~S~*S*S*S*«SY*S*SN st Germany 86,504; Belgium Luxemboure 
63,838; Spain 14,175. 

Magnesium compounds: 

Magnesite, crude 987 1,368 — Italy 913; Austria 198; Netherlands 46. 
Oxides and hydroxides 217,808 206,667 1,169 Greece 43,816; Spain 43,408; North Korea 

35,156. 
Sulfate 187,025 209,215 — West Germany 162,131; Belgium-Luxembourg 

24,644; East Germany 22,397. 

Mica: 

Crude including splittings and waste 5,855 4,654 86 India 1,070; Brazil 760; Netherlands 509. 
Worked including agglomerated splittings 399 300 1 Belgium-Luxembourg 131; Switzerland 100; 

Italy 18. 
Nitrates, crude 10,654 18,326 — Chile 12,874; West Germany 3,147; Poland 

1,416. 
Phosphates, crude 3,578,361 3,270,873 669,956 Israel 867,956; Morocco 386,996; Syria 

364,227. 
Phosphorus, elemental 962 663 l U.S.S.R. 400; Switzerland 143; Italy 73. 

See footnotes atend of ble. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

Sources, 1990 
Commodity 1989 1990 TT OoOOoananOnr 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Pigments, mineral: 

Natural, crude 1,068 8,591 — Switzerland 6,000; West Germany 802; Spain 

636. 

Iron oxides and hydroxides, processed 50,341 40,141 411 West Germany 29,207; Belgium-Luxembourg 

3,050; Italy 2,303. 

Potassium salts, crude 74,040 85,922 — Israel 40,074; U.S.S.R. 38,931; United 

Kingdom 4,317. 

Precious and semiprecious stones other than 

diamond: | 

Natural value, thousands $113,204 $153,643 $8,798 Switzerland $79,230; Thailand $26,299; West 

Germany $6,293. 

Synthetic | | do. $9,342 $10,408 $2,031 Mauritius $2,737; Switzerland $1,921; Ireland 

$1,067. 

Pyrite, unroasted 1,188 2,865 17 West Germany 2,157; Italy 663; United 

Kingdom 27. 

Salt and brine 169,210 182,412 42 Netherlands 45,380; Belgium-Luxembourg 

41,006; West Germany 39,289. 

Sodium compounds, n.e.s.: : 

Soda ash, manufactured 69,110 136,613 11,560 West Germany 56,144; Spain 23,660; 

Belgium-Luxembourg 18,699. 

Sulfate: 

Manufactured 43,384 49,628 25 Belgium-Luxembourg 22,607; Spain 21,878; 

Austria 2,644. 

Natural 45,838 42,241 — Belgium-Luxembourg 25,579; Spain 10,262; 

West Germany 1,920. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 335,273 294,037 368 West Germany 49,376; Italy 37,813; Norway 

23,932. 

Worked 438,161 472,334 45 Spain 225,810; Italy 140,959; Portugal 46,636. 

Dolomite, chiefly refractory-grade 315,935 281,731 ?) Belgium-Luxembourg 254,571; Italy 17,670; 

West Germany 5,689. 

Gravel and crushed rock 6,090,265 7,416,522 97 Belgium-Luxembourg 6,235,572; United 

Kingdom 534,363; West Germany 450,233. 

Limestone other than dimension 202,948 186,479 — Belgium-Luxembourg 185,850; West Germany 

| 423; Italy 119. 

Quartz and quartzite 257,260 334,374 448 Belgium-Luxembourg 310,656; Spain 13,689; 

Italy 5,906. 

Sand other than metal-bearing 2,178,462 2,133,913 368 Belgium-Luxembourg 1,432,321; United 

Kingdom 459,564; West Germany 126,367. 

Sulfur: 

Elemental: 

Crude including native and byproduct 636,923 661,815 28,287 Poland 273,929; Canada 158,487; West 

Germany 107,234. 

Colloidal, precipitated, sublimed 604 353 ?) Spain 144; West Germany 142; Netherlands 63. 

Dioxide 197 1,140 — Belgium-Luxembourg 747; Italy 300; West 

Germany 93. 

See footnotes at end of table. 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity 1989 1990 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Sulfur—Continued: 

Sulfuric acid 166,638 166,078 ?) Belgium-Luxembourg 57,329; Spain 54,665; 

. West Germany 30,220. ; 

Talc, steatite, soapstone, pyrophyllite 25,979 25,368 695 Belgium-Luxembourg 8,461; China 5,895; Italy 
3,557. 

Vermiculite* 98,429 96,852 383 Turkey 22,025; Greece 21,386; Italy 19,795. 

Other: 

Crude thousand tons 4,127 2,877 1 Switzerland 2,393; Spain 189; Norway 127. 

Slag and dross, not metal-bearing do. 72,631 2,766 3 West Germany 1,669; Belgium-Luxembourg 

804; Netherlands 148. 

MINERAL FUELS AND RELATED . 
, MATERIALS 

Asphalt and bitumen, natural 3,720 17,940 2,485 Belgium-Luxembourg 14,544; West Germany 

593; Venezuela 178. 

Carbon black 112,619 108,543 1,482 West Germany 37,122; Netherlands 34,061; 

Spain 11,158. 

Coal: 

Anthracite thousand tons 1,808 1,980 15 Republic of South Africa 703; West Germany 

510; China 395. 

Bituminous _ do. 14,067 17,132 6,739 Australia 3,451; Colombia 1,885; China 1,345. 

Briquets of anthracite and bituminous coal 

do. 98 107 ) West Germany 106. 

Lignite including briquets do. 136 138 ?) West Germany 133; East Germany 5. 

Cokeandsemicoke | do. 1,487 +41,043 ~~~) West Germany 419; Belgium-Luxembourg 274, _ 
Netherlands 183. 

Gas, natural: 

Gaseous million cubic meters 17,287 19,117 — U.S.S.R. 9,755; Norway 5,237; Netherlands 

4,125. 

Liquefied thousand tons 6,562 6,966 — Mainly from Algeria. 

Peat including briquets and litter 550,410 554,974 59 Netherlands 130,848; West Germany 228,117. 

Petroleum: 

Crude thousand 42-gallon barrels 492,275 491,344 _ Saudi Arabia 108,133; Iran 63,956; Norway 

40,082. 

Refinery products: 

Liquefied petroleum gas do. 20,736 20,768 302 Saudi Arabia 6,331; Algeria 4,693; United 
Kingdom 4,606. 

Gasoline do. 70,875 65,658 1,931 Netherlands 11,246; Italy 10,287; Saudi Arabia 

5,599. 

Mineral jelly and wax do. 695 951 121 West Germany 223; Netherlands 159; United 
Kingdom 150. 

Kerosene and jet fuel do. 4,227 7,825 — United Kingdom 2,130; Italy 1,117; Spain 
1,061. 

Distillate fuel oil do. 67,348 71,869 1,054 Italy 11,738; United Kingdom 10,988; U.S.S.R. 

10,352. 

Lubricants do. 1,713 1,915 24 Sweden 486; Syria 385; Belgium-Luxembourg 

269. 

Residual fuel oil do. 44,116 34,232 ?) U.S.S.R. 10,306; Belgium-Luxembourg 4,963; 

Syria 3,278. 
See footnotes atend of ble. TS 
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TABLE 4—Continued 

FRANCE: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

II III 

. Sources, 1990 

Commodity 1989 1990 —— $$ oral) ee 
United States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Petroleum—Continued: 

Refinery products—Continued: 

Bitumen and other residues 2,675 2,828 ?) Belgium-Luxembourg 1,281; Republic of South 

. thousand 42-gallon barrels Africa 878; West Germany 471. 

Bituminous mixtures 65 62 1 Belgium-Luxembourg 33; West Germany 15; 

do. | Netherlands 5. 

Petroleum coke do. 8,773 7,815 6,639 West Germany 737; United Kingdom 321; 

Netherlands 35. 

"Revised. 

$n 

'Table prepared by Bradley S. Colquitt. 
"Less than 1/2 unit. 

SMay contain rhenium. 

‘May inchude other precious metals. 

SIncludes perlite and chlorite. 

TABLE 5 

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

I 

Commodity Major operating companies and major equity Location of main facilities Annual 

owners capacity 

Alumina Aluminium Pechiney (Government) Plant at Gardanne, Bouches-du-Rhone Province 700. 

Aluminum do. Aluminum smelters at Saint-Jean-de-Maurienne, 120. 

Savoie Province 

Do. do. Noguéres, Pyrénées Atlantiques Province 115. 

Do. do. Lannemezan, Hautes-Pyrénées Province 63. 

Do. do. Auzat, Ariége Province 44. 

Antimony, metal Societe Nouvelle des Mines de la Lucette Plant at Le Genest, Mayeene Province 10. 

Barite Barytine de Chaillac Mine and plant at Chaillac, Indre Province 150. 

Do. Societe Industrielle du Centre Mine at Rossignol, Chaillac, Indre Province 100. 

Bauxite Aluminium Pechiney (Government) Mines in Hérault and Var Provinces | 900. 

Do. Societe Anonyme des Bauxites et Alumines de Mine at Combecave, Var Province 400. 

Provence (S.A.B.A.P.) 

Cadmium metric tons Compagnie Royale Asturienne des Mines Plant at D’Auby-les-Douai, Nord Province 300. 

Cement Eight companies, of which the largest are: 80 plants, including: 23,233. 

Ciments La Farge France 
including: 

15 plants (7,815). 

Largest at St. Pierre-la-Cour (1,160). 

Do. Societe des Ciments Frangaise 13 plants 6,190. 

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 France (1,500). 

Do. Bassin de Lorraine Mines and washeries in eastern France (10,000). 

Cobalt, metal metric tons Societe Metallurgique Le Nickel (SLN) Plant at Sandouville, near Le Havre (treats New 600. 

Caledonian nickel-cobalt ores) 

Copper, metal Compagnie General d’Electrolyse du Palais Electrolytic plant: Palais-sur-Vienne, Haute Vienne 45. 

Province 

See footnotes at end of table. 
$a 
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TABLE 5—Continued 

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity Location of main facilities Annual 
owners capacity 

Copper, metal—Continued: 

“Do =——~—<“C Societe Frangaise d’ Affinage du Cuivre Smelter at Poissy, Yvelines Province 11. 
(Afficuivre) 

Do. Affinerie Sud-Ouest Fire refinery at Toulouse 2. 
Feldspar Denain-Anzin Mineraux S.A. Mine and plant at St. Chély d’Apcher, south of 55. 

| Clermont- Ferrand 
Ferroalloys Societe du Ferromanganese de Paris, Outreau Plant at Boulogne-sur-Mer 420. 
Do. Pechiney Electrometallurgie (Pechiney, 12 plants at Bellegarde 27 furnaces 387. 

Government) 

Do. Chromeurope SA Plant at Dunkerque 25. 
Fluorspar Societe d’Enterprises, Carrieres et Mines, de Fonsante Mine near Adrets d’Esterel, Var Province 150. 

l’Esterel (SECME) 

Do. Denain-Anzin Minefaux Mine and plant at Escaro, Pyrénéés-Orientales 120. 
Province 

Do. Societe Generale de Recherches et d’Exploitation | Opencast mine at Montroc, Tar Province 100. 
Miniere (SOGEREM) 

Do. Comifluor S.A. Plant at Bastide-4-Olette, Pyrénéés-Orientales Province 80 

concentrate. 
Do. Compagnie Miniere Dong Trieu Mine at Lussac-les-Eglises NA. 
Do. Compagnie Francaise des Minerais d’Uranium Mine at Autun in Saone-et-Loire 50. 

(CFMU) 
Gold, ore kilograms Societe des Mines du Bourneix (Government) Mines in the district of Saint Yrieix la Perche, 1,700 

Limoges concentrate. 
Iron and steel: 

Bassin de Lorraine Acieres Reunies de Burbach- 
Iron ore Eich-Dudelange, (ARBED) and Usinor-Sacilor Mines in eastern France 10,000. 
Do. Bassin | de l’OQuest: Mines in Normandy 500. 

Societe Metallurgique de Normandie (SMN) 

Steel Usinor-Sacilor (Government, 72%) Dunkerque 7,500. 
Do. do. Fos-sur-Mer 4,200. 
Do. do. Seramange 3,000. 
Do. Unimetal, Unsinor-Sacilor (100%) Gadrange, Neuves Maisons, Thonville, Montereau, 8,432. 

Garvenville, Trith-St.-Leper 
Do. Asocmetal, Unsinor-Sacilor (100%) Dunkerque, Fos-Sur-Mer, Hagondange, St. Etienne 1,355. 
Lead, metal Societe Miniere et Metallurgique de Penarroya Imperial Smelter, Noyelles Godault 150. 
Lead-zinc, ores do. Mines and plants at Les Mailines, near Granges Gard 50 (Pb). 

Province 

Do. do. Sain-Salvy, Tarn Province 100 (Zn). 
Magnesium metal Societe Francaise d’Electro-Metallurgie, Plant at Marignac, Haute Garonne 14. 

Pechiney (100%) 

Natural gas Elf Aquitaine Gasfield and plant at Lacq 700,000. 
million cubic feet 

Nickel Societe Metallurgique le Nickel (SLN) Sandouville plant, near le Havre (treats nickel mattes 16. 
from New Caledonia) 

Petroleum: 

Crude Elf Aquitaine Oilfields in Paris Basin 1,000. 
Refined barrels per day | Compagnie Francaise de Raffinage (Total) Refineries at Gonfreville, Seine-Maritime Province, 446,000. 

and La Mede, Bouches-du-Rhone Province 
Do. do. Shell-Francaise Refineries at Petite Couronne, in Seine-Maritime 285,300. 

Province 
See footncies atend of table. 
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TABLE 5—Continued 

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

I 

Commodity Major operating companies and equity owners Location of main facilities cnoacity 

I 

Petroleum—Continued: 
| 

Refined—Continued: 

Do. barrels per day Shell Francaise Berre, Bouches-du-Rhone Province 270,000. 

Do. do. _ EIf-France Refineries at Feyzin, Rhone Province 119,000. 

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

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

Do. do. Societe Francaise British Petroleum (S.F.B.P.) Refineries at Lavera, Bouches-du Rhone Province 175,000. 

Do. do. Esso S.A.F. Refineries at Fos-sur-Mer, Bouches-du Rhone 237,000. 

Province 

Do. do. Mobil Oil Francaise | Refineries at Gravenchon 62,000. 

Do. do. Cie. Rhenane de Raffinage (CRR) Refinery at Reichstett, Bas-Rhin 80,000. 

Potash Mines de Potasse d’Alsace S.A. (MDPA) Mines at Amelie, Marie-Louise, and Theodore in 1,750 (K,O). 

| Alsace 

Salt, rock Compagnie des Salins du Midi et des Salines de Varangeville mine at Saint-Nicolas-de-Port in Neurthe- 9,000. 

V’Est (C.S.M.S.E.) et- Moselle Province 

Sulfur Societe Nationale Elf Aquitaine (SNEA) Byproduct from natural gas desulfurization at Lacq, 3,000. 

Aquitaine 

Talc Talcs de Luzenac Trumouns, near Ariege 400. 

Uranium metric tons Cogema, Compagnie Generale des Matieres Mines at Limousin 1,013 (U,0,). 

Nucleaires (Government) 

Do. do. do. Vendee 500 (U,0,). 

Do. do. do. Herault 377 (U,0,). 

Zinc metal Compagnie Royale Asturienne des Mines Electrolytic plant at Auby-les-Douai, Nord 115. 

(Belgium) 

Do. Societe des Mines et Fonderies de Zinc de la Electrolytic plant at Viviez, Aveyron 110. 

Vieille Montagne (SGB, Belgium) 

NA Not available. 

TABLE 6 

FRANCE: RESERVES OF 
MAJOR MINERAL 

COMMODITIES FOR 1991 | 

(Million metric tons unless otherwise specified) 

Commodity Reserves’ 

Barite 2 

Bauxite 5 
| 

Bromine 
million kilograms 1.6 

Coal 284 

Copper/zinc ore 27 

Fluorspar 10 

Iron ore 935 

Potash 20 

Sulfur 10 

*Estimated. 
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THE MINERAL INDUSTRY OF 

By William Zajac 

The year 1991 was the first full year sulfur, and hard (anthracite and scattered data was to be completed by the 

of the unification of the territories of the | bituminous) coal in Western Europe. end of 1990. With the help of the BGR, 

former German Democratic Republic 
new geological survey offices were set up 

(GDR) and the former Federal Republic GOVERNMENT POLICIES in the five new Federal states during 

of Germany (FRG). Fiscal and economic |} AND PROGRAMS 1991. 

unification took place on July 1, 1990, TT The Treuhandanstalt (Trust Agency), , 

and unification of territory took place on The Bundesberggesetz (Federal the Federal trustee agency responsible for 

October 3, 1990. As a result of the | Mining Law) that went into effect in 1982 | the handling of the privatization of the 

unification of these two very different | provides uniform regulations concerning holdings of the former GDR into 

countries and economies, a comparison | most natural raw materials of the | internationally competitive and viable 

between the activities and structures of | Republic and replaced the individual | Organizations, continued the process of 

the country that existed in 1991 with its | mining laws of the separate states. The | selling holdings or deciding to close 

former parts of past years is completely | law regulates the exploration and | unprofitable enterprises. At the end of 

invalid. The shock of the revaluation of | exploitation of natural resources and | 1991, less than one-half of the mining, 

the former East German mark to parity | includes health, safety, and environmental | energy, and ferrous and nonferrous 

with the West German mark caused | regulations. It was amended in 1990 with | metals concerns of the formerly centrally 

economic problems to an extent that had | new procedures to ensure planned controlled and “owned-by-the-people" 

not been foreseen. The accompanying | management of the mining conducted and | concerns had been dealt with, thereby 

rise in wages, prices, etc., caused most | to provide for environmental impact contributing to the almost 20 billion DM 

of the former state-run industries instantly | investigations. A significant development (US$12 billion) loss by the agency for 

to become even more inefficient and less | resulting from the unification was the | that year by supporting and continuing to 

cost effective than they had been | responsibility given by the Federal | operate the remaining installations at a 

previously, causing many to be closed in | German Government to the agency loss in an effort to minimize the shocks 

late 1990 or early 1991. In the Western | Bundesanstalt fur Geowissenschaften und | of unemployment and loss of wages in the 

states, the increased taxes intended for | Rohstoffe (BGR) (Federal Institute for Eastern states. At the end of 1991, 

the rebuilding of the Eastern states | Geosciences and Natural Resources) to Treuhandanstalt had privatized 5,200 of 

coupled with the worldwide economic | restructure the agency responsible for the 10,000 state-owned industrial 

slowdown resulted in decreased actual | geological survey of and mining in the enterprises it took over at unification. Of 

production in many commodity areas. | former German Democratic Republic, the these, 100 companies, or parts of 

Despite the economic and other problems | Ministry of Geology. This Ministry had, | companies, were in the mining industry, 

that Germany faced during 1991, the | for many decades, operated in strictest mostly producing building materials. 

country had, according to Statistisches | secrecy, and all contact with outside 

Bundesamt (Federal Statistics Office), a organizations and agencies was forbidden PRODUCTION 

GDP of 2,947.5 billion Deutsche Mark owing to the importance of mineral 

(DM) (US$1,776.7 billion)’ and a GNP | resources to national security. Germany remained one of the world’s 

of 2,976.5 billion DM (US$1,794.2 On July 1, 1990, the date of monetary leading producers, processors, and 

billion). union, the Ministry of Geology was consumers of mineral commodities in the 

In 1991, Germany was the leading transformed into three private companies world. Although mining of metals 

producer in Western Europe of alumina, | with responsibilities for petroleum and | continued to decline, the processing of 

refined copper, refined lead, lignite (the | natural gas, for geophysics, and for | imported raw materials and the 

world’s leading producer), pig iron, | geological research and exploration. All production of ferrous and nonferrous 

potash, salt, steel, and refined zinc and | geological agencies of the former East | metals products continued to contribute to 

ranked second in the production of | German Government were formally | the strong economic position of the 

primary aluminum metal, cadmium, | abolished on October 3, 1990, and their country as did the continued leading 

cement, nitrogen in ammonia, elemental | work with regard to geosciences and position in the production of the industrial 

securing comprehensive and widely mineral products such as cement, 
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limestone, potash, salt, and sulfur, all | former allies and shifted the supply | United States accounted for 6.8%, and raw materials for domestic consumption | balance for the entire country to the | J apan accounted for 6.2%. Exports of and transformation as well as for export. | patterns of the Western states, namely a | crude materials in 1991, excluding fuels, Continued strong production of | reliance on the market economies of the accounted, by value, for 1.9% of construction materials (cement, gypsum, | world. Bauxite, copper ore, and iron ore | Germany’s exports, manufactured goods sand and gravel, stone, etc.) reflected the | are typical of metallic raw material (nonfinished products) accounted for rebuilding of the new states in the East, imports. Imports of bauxite in 1991 by | 17.0%, and manufactured goods (finished part of the policy of unification that is Germany were principally from Australia products) accounted for 66.0%. The EC intended to bring the quality of plants, | (46.8%), Sierra Leone (22.6%), Guinea | accounted, by value, for 55.1% of homes, facilities, etc., up to the standards | (22.4%), and China (6.1%); imports of | Germany’s total exports, the United enjoyed by the western part of the copper ore in 1991 were principally from | States for 6.4%, and Austria for 6.0%. country, as well as continuing the trend | Poland (32%), Chile (21.7%), Papua Exports and reexports and imports for in the western part of the country of | New Guinea (21.1%), and Indonesia | 1989 and 1990 of selected mineral increasing new building construction, (8.9%); and imports of iron ore were commodities, with principal destinations both residential and nonresidential. principally from Brazil (46.3%), Canada | and sources for 1990, are presented in The production of raw materials, such (18.6%), Sweden (13.2%), and Australia | tables 3 and 4. These tables do not as lignite and potash, in the eastern part | (13.1 %). In comparison, in 1989, the | include trade between the former GDR of Germany generally declined as a result major suppliers of iron ore to the former | and the preunification FRG but do include of the closing of uneconomic ventures | German Democratic Republic were the | the exports and reexports and imports of and the more stringent environmental | U.S.S.R. (more than one-half), India, | the area of the former GDR beginning laws now in force since unification. Brazil, and Sweden. The United States is | with monetary and economic union, for Eastern production of lignite, for | nota significant supplier of raw materials | the second half of 1990. example, dropped by about one-third | to Germany except for natural 
between 1990 and 1991 while it increased | phosphates, supplying about 40% of the | STRUCTURE OF THE in the western part of the country to the | total imported. MINERAL INDUSTRY highest level in 5 years. Production of Export patterns during 1991 mirrored | ————--___"— potash in the eastern part of the country | those of imports. The collapse of the Mining as well as metal and mineral fell to less than one-half the average | system of supply lines for the Eastern processing activities are controlled by | production for the past several years as a | states from their former centrally planned privately owned companies except, at result of the inefficient mining methods economy allies also disrupted the market present, the enterprises still under the and the horrendous pollution caused by | for the products produced in that part of | control of the Treuhandanstalt. These these methods, although it remained fairly | the country. That development, combined | |atter enterprises are under the control of steady in the western part of the country. | with the disdain of the citizens of the | this federally run organization until they 

a S  ————__ | Eastern states for their own products, led | can be either sold to private owners or TRADE to a combination of circumstances that | can be closed or restructured without 
resulted in virtually no market for the causing more disruption to the economy Except for very small amounts of products produced there. Production by of the Eastern states, and by association, domestic production of iron and lead-zinc | the Western States, therefore, supplied not | to that of the country as a whole. Care is ores, Germany has become entirely | only areas outside the new borders, but being taken by the agencies responsible dependent on imports for metallic raw | also the new states with materials needed | for the integration of the former centrally materials to supply its smelting and | for modernization and new construction | planned economy of the eastern part of processing industry. For the unified | as well as materials to satisfy the desires | the country to the market-oriented country, the pattern of suppliers of these | of the citizens of the Eastern states to | economy of the unified nation to try to raw materials has not changed | help them move up to the standard of | not disrupt the social and industrial significantly from the supply combination living of their western counterparts. The structures of either part any more than of the two former countries, even though | United States was not a major market for absolutely necessary. 

the Eastern states relied heavily. on supply | German mineral products, but rather a 
from the former Eastern European states. principal market for finished consumer COMMODITY REVIEW The collapse of the centrally planned goods. a economies of Eastern Europe and the In 1991, crude materials, excluding Metals 
resultant collapse of the trade and barter | fuels, accounted, by value, for 4.4% of 
agreements and industrial policies | total imports by Germany and mineral Aluminum.—Germany remained the associated therewith virtually shut off the | fuels accounted for 8.3%. The EC | second largest primary aluminum- supply lines—as well as the market—for | accounted, by value, for 52.6% of producing country in Western Europe the eastern part of the country from its Germany’s imports in 1991 while the 
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despite a drop in production resulting | unification, but expect production | restrictions on imported hard coals by 

from a smelter being shut down in the | eventually to level off at about 3 to 5 | provisions of the unification treaty. 

Western states. The aluminum smelters | Mmt/a. 

of the ex-VEB Mansfeld Kombinat INFRASTRUCTURE 

Wilhelm Pieck at Lauta and at Bitterfeld | Industrial Minerals 

(part of the chemical complex) were both Germany has a total of 590,909 km of 

closed during late 1990, thereby leaving Prior to unification, potash mining | highways and roads, ranging from the 

an aluminum smelting industry only in | activities in the GDR were combined in | high-speed Autobahn system to 

the Western states. Net consumption of | the VEB Kombinat Kali Sondershausen, | undeveloped gravel and packed dirt 

aluminum, including both primary and | which was dissolved and restructured into | country roads. With unification, many of 

secondary, reached 2.1 Mmt, continuing | Mitteldeutsche Kali AG Sondershausen | the links between the eastern and western 

the trend of increased use evident for the | (MDK). MDK, in turn, is being | parts of the country, such as bridges and 

past several years. Secondary aluminum, | restructured to reflect the new economic the roads in the former border areas, are 

both domestic and imported, accounted | and political climate. Six of its 10 mines in the process of being rebuilt and are 

for about 35% of aluminum consumption | are slated to be closed, and the equivalent | coming back into use. The railroad 

during 1991. of about DM180 million is slated to be | system consists of 45 ,468 km, about 90 % 

invested in the redevelopment of the | of which is Government owned. Inland 

Steel.—Germany remained Western remaining four mines. More than DM60 | waterways and canals comprise 7,541 km 

Europe’s largest steel producer and the | million is to be spent in the next few | and have 31 major ports, with the Kiel 

world’s fifth largest steel producer during | years dealing with environmental | Canal an important connection between 

1991. Germany, unlike other European problems resulting from the potash | the Baltic and North Seas. Major 

countries, is not dominated by one large mining, including using some mine maritime ports, with total traffic in 

steel-producing company, but rather has openings for underground deposits of | thousand tons, include Hamburg 

a number of large firms. In fact, there industrial wastes. (53,857), Rostock (20,775), Bremerhaven 

are 5 German companies included in the (15,077), Bremen (14,825), and 

top 12 European steel producers: Thyssen Mineral Fuels Wilhelmshaven (14,499), which together 

Stahl AG, Krupp Stahl AG, Stahlwerke accounted for about 70% of total 

Peine-Saltzgitter AG, Hoesch Werke AG, The lignite industry in the former merchandise traffic in 1989. Crude 

and Kléckner-Werke AG. No other | GDR was also drastically changed as a | petroleum pipelines totaled 2,436 km and 

European country has more than 1 steel | result of unification. The prior two | moved more than 500 Mbbl during the 

producer in the listing of the top 12 | organizations responsible for lignite | year. 

European steel producers. Also, unlike | production, Braunkohlenkombinat 

other European steel-producing countries, | Bitterfeld and Braunkohlenkombinat | OUTLOOK 

Germany does not suffer from the Senftenberg, were reorganized and have 

overcapacity that affects other countries. been renamed Lausitzer Braunkohle The integration of the Eastern states 

According to German steel industry Aktiengesellschaft (LAUBAG) and | into the market economy of Germany, 

officials, in 1990, for example, steel Vereinigten Mitteldeutschen together with the traditional market forces 

capacity utilization was 70% in Germany Braunkohlenwerke Aktiengesellschaft | of supply and demand, will continue to be 

compared with 55% in France and 25% (MIBRAG). The 39 surface mines and | a major factor in dealing with the mining 

in Italy. With respect to steel in 35 briquetting plants belonging to these and minerals industries of the country. 

Germany’s Eastern states, most of the | two organizations are in the process of | The continued worldwide economic 

mills are expected to be shut down, with being restructured and reorganized to | slowdown, coupled with the economic 

the ones that are economically viable | meet the recent developments in the | shocks of the disintegration of the Eastern 

being privatized. Of the steel mills in the | country. Vereinigte Energiewerke AG | European centrally planned economies, 

Eastern states, the ones most likely to | (VEAG), the holding company for the | make the future, both near-term and long- 

survive the restructuring are the ones at high-tension electricity grid and major | term, very difficult to analyze. The 

Brandenburg and Henningsdorf. These | power stations of the Eastern states, plans | aluminum industry in Germany, as 

two mills were not dependent on trade | to shut down, within the next 10 years, | elsewhere, is being affected by the large 

with the former trading partners, but | all but eight of the lignite-fired power | amounts of this metal being shipped out 

rather serve the local market and are | stations under its control. Some of the | of the U.S.S.R. to earn badly needed 

expected to benefit from the booming | new, replacement power stations would | hard currency, depressing the price and 

construction industry. Industry sources | be fired by hard (bituminous) coal, | thereby the competitiveness of all market- 

reportedly do not expect the steel industry possibly imported, because the Eastern controlled aluminum plants. 

in the Eastern states to regain the level of | states were excluded from German Despite the high efficiency of the 

production of the times prior to German steel industry, the outlook here is 
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also uncertain. Increased competition | Bundesministerium fiir Wirtschaft, , from other producers, including the | Abteiling III, Energiepolitik, Mineralische newly restructured steel industries in Rohstoffe (Federal Ministry for Economics, 
Eastern Europe, is growing, thus adding Section II, Energy Policy and Mineral Raw 

to other burdens for the German steel Materials) . . Bonn-Duisdorf, Germany industry, such as the requirement to buy 
German coking coal (at higher-than-world Publications 

market prices) and ever increasing Aussenhandel (Foreign Trade), Wiesbaden, 
employee costs. Statistisches Bundesamt. 

Lignite production is expected to | Der Bergbau in der Bundesrepublik 
remain fairly steady in the western part of | Deutachland: Statistische Mitteilungen der | 
the country while the Eastern states are | Bergbehorden (Mining in the Federal 
expected to be forced to handle drastic | Republic of Germany: Statistical Reports), 
cutbacks in production. It is estimated Clausthal-Zellerfeld, Bundesministerium fir 
that by the year 2000 production in the | ittschatt. Ce Eastern states will amount to no more Jahrbuch fir Bergbau, Energie, Mineralél und 

Chemie (Mining, Energy, Petroleum, and than about 100 Mmt/a but nevertheless Chemical Yearbook - : . . emical Yearbook), Essen, Gliickauf will remain a major energy source for GmbH. 

that part of the country. Metallstatistik (Metal Statistics), Frankfurt am Very much of the outlook of the Main, Metallgesellachaft AG. 
mining and processing industries of Multiple mining and processing industry 
Germany depends on the success of the | publications. 
work of the Treuhandanstalt in | Production im Produzierenden Gewerbe nach 
restructuring, privatizing, and closing the | Waren und Warengruppen (Production by 
industrial complexes of the Eastern states, | Industrial Concerns by Goods and Groups of In addition to the challenges involved in Goods), Wiesbaden, Statistisches Bundesamt. 
this restructuring, a major obstacle to a Statistisches Jahrbuch fir die Bundesrepublik 

. . . . Deutschlands (Statistical Yearbook for the valid analysis of these industries is the Federal Republic of G . . . public of Germany), Wiesbaden, lack of statistical information from the Statistisches Bundesamt. 
Eastern states that correspond to that of Wirtschaft und Statistik (Economics and 
the Western states. The _ statistical Statistics), Wiesbaden, Statistisches 
reporting from the Eastern states is still | Bundesamt. 
poor and sketchy, and bringing these 
Statistics into line with Western reporting 
practices is a major challenge. Until this 
is accomplished, comparisons to past 
years or other countries can be 
misleading. 

‘Conversions made at DM1.659=US$1.00. 

OTHER SOURCES OF INFORMATION 

Agencies 
Statistisches Bundesamt 

(Federal Statistics Office) 

Wiesbaden, Germany 
Bundesanstalt fiir Geowissenschaften und 
Rohstoffe (Federal Institute for Geosciences 
and Natural Resources) 
Hannover and Berlin, Germany 
Bundesministerium fir Forschung und 
Technologie (Federal Ministry for Research 
and Technology) 
Bonn, Germany 
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TABLE 1 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity : 1987 1988 1989 1990 1991 

METALS 

Aluminum: 

Alumina, Al,O, equivalent: 

Calcined: 

Eastern states | 50,880 64,000 69,000 27,000 = 
Western states 1,017,370 939,085 964,017 921,567 863,222 

Hydrate: Western states 1,312,828 1,162,786 1,173,993 1,172,808 1,148,310 

“Meal: 

Primary: 

Unalloyed: | 

Eastern states 67,866 61,243 53,930 19,731 — 

Western states 792,628 752,927 733,703 714,946 705 ,033 

Total XX XX XX XX 705,033 | 

Alloyed: Western states 369,478 551,646 533,652 481,318 395,624 

Secondary: | 

Eastern states 54,458 54,583 53,802 51,580 — 

Western states 470,154 516,750 546,420 554,793 506,673 

Total XX XX XX XX 506,673 

Arsenic, white: Ar,O, content: Western states° 360 360 360 360 300 

Cadmium metal, refinery: TERE 

Eastern states 28 730 26 17 XX 

Western states, including secondary 1,125 1,156 1,208 973 XX 

Total XX XX XX XX 1,060 

Cobalt metal including alloys: Western states iititi‘is~—~™S 475 656 733 24,303 2975 

Copper: | TEE 

Mine output, Cu content: 

Eastern states 11,112 79,019 *7,906 "3,564 — 

Western states (recoverable) "1,378 671 122 3 — 

Total XX XX XX XX — 

Metal: EEE 

Smelter: 

Primary: 

Eastern states°® 23,300 22,700 20,100 14,000 — 

Western states ™168,900 162,500 *176,900 *183 ,600 171,900 

Secondary: Western states 38,800 *59 ,000 ™79 ,000 *70,000 *70,000 

Total smelter XX XX XX XX *2.41,900 

Refined: Primary including secondary: TERE EEE 

Eastern states 795,000 95,100 93,600 56,700 NA 

Western states 399,900 426,400 475,100 476,200 NA 

Total refined XX XX XX XX $21,500 

Gold, mine output, Au content: EERE EEE 

Eastern states kilograms 1,952 *2,000 2,047 1,751 — 

Western states’ do. 26 16 16 18 10 

Total XX XX XX XX 10 

See footnotes at end of table. 
as 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 

METALS—Continued 

Iron and steel: 

Ore and concentrate: Western states: 

Gross weight 247,273 70,186 ™101,555 83,473 120,300 

Fe content 68,000 79,800 14,200 11,686 16,800 

a 
Pig iron: 

Eastern states 2,755,000. 2,786,000 2,732,000 2,163,000 1,111,000 

Western states 728,116,000 31,890,000 32,112,000 729,585,000 29,497,000 

Total XX XX xX XX 30,608,000 

Ferroalloys: 

Eastern states 127,000 131,000 130,000 125,000 54,000 

Western states (includes speigeleisen, unspecified crude 

iron, and blast furnace ferromanganese with 2% or more carbon) 368,000 481,000 536,000 ™704,000 *587,000 

~ Steel,crude: 
Eastern states | 8,243,000 8,131,000 7,829,000 *5 546,000 3,027,000 

Western states 36,248,000 41,023,000 41,073,000 38,435,000 39,142,000 

Total XX XX XX XX 42,169,000 

Semimanufactures: ae 

Eastern states 5,887,000 5,708,000 *5,600,000 *4,000,000 3,442,000 

Western states 27,437,000 30,385,000 *31,702,000 *29, 729,000 29,299,000 

Total XX XX XX xX 32,741,000 

Lead: 

Mine output, Pb content, recoverable: 

Western states 18,844 14,352 *7,420 *7,146 6,900 

Meta 
Smelter: 

Eastern states® 18,000 20,000 20,000 15,000 10,000 

Western states 167,600 176,600 170,200 162,100 160,800 

Total XK XX XK ——C<KK:~—C*~*—=*CT1O,B1000 
"Refined: STS 

Primary: Western states 167,600 176,600 ™170,200 ™162,100 160,800 

Secondary: Western states 172,800 168,500 ™179,700 *186,700 201,700 

Undifferentiated: Eastern states 762,100 39,600 *40,100 45,500 XX 

Total XX XX XX XX 362,500 

Nickel: | 
Mine output, Ni content: Eastern states *1,689 *1,367 *1,476 *872 — 

Metal, refined: Eastern states 72,696 *2,379 72,271 1,657 850 

Platinum-group metals: 

Mine output, metal content: Eastern states kilograms 2,702 2,600 2,592 2,023 °1,100 

Metal, refined: Western states’ do. 62,000 68,000 68,000 65,000 65,000 

Selenium metal: Eastern states’ 25 25 25 15 — 

Silver: Tn 

Mine output, Ag content: 

Eastern states kilograms 41,057 62,000 53,000 35,000 — 

Western states do. 30,900 14,672 6,173 75,633 4,477 

Total do. XX XX XX XX 4,477 

See footnotes at end of table. ; 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 

METALS—Continued 

Silver—Continued: | 

Metal, refined: 

Eastern states kilograms 242,000 °200,000 172,000 175,000 *100,000 

Western states® do. 684,000 622,000 600,000 600,000 600,000 

Total do. XX XX XX XX °700,000 

Tin: | 

Mine output, Sn content: Eastern states 2,391 2,474 2,413 ™1,806 118 

Metal: Primary including secondary: EE 

Eastern states 73,214 *3,322 3,470 72,862 XxX 

Western states 200 ™100 300 400 Xx 

Total xX XX XX XX 700 

Uranium concentrate, U,O, content: CT EEE 

Eastern states *5 ,000 °5 ,000 4,481 3,505 — 

Western states 62 45 57 11 10 

- Total XX XX XX XX 10 

Zinc: 

Mine output, Zn content: Western states: 

Analytic content 98,900 75,625 63,900 58,200 54,000 

Recoverable content 80,542 61,619 53,754 749,141 45,600 

Metal: EE 

Eastern states 721,100 720,000 18,500 ™12,700 xXx 

Western states (including secondary) *380,100 *356,300 353,500 337,600 XX 

Total XX XX XX XX 345,700 

INDUSTRIAL MINERALS 

Abrasives: 

Natural: Pumice: Western states 580,000 265,000 330,000 318,000 366,000 

Artificial corundum: Western states’ 84,576 88,253 91,806 87,374 68,542 

Barite, marketable: I 

“Eastern states(containedBaSOD tsts—“‘SOS*~*~™S "87,400 "92,100 789,400 725,000 16,472 

“Westen states —~=~=CS=~s—‘—SsSNNSOSSSS 173,356 165,317 144,106 147,776 147,219 

Total XX XX XX XX 163,691 

Boron materials: Processed borax, Na,B,O, 10H,O 

content: Eastern states* 4,000 4,000 4,000 4,000 3,000 

Bromine: Western states 2,500 72,000 ™2,000 1,500 *1,500 

Cement: 

Clinker: Western states (intended for market) 872,000 948,000 1,300,000 1,310,000 1,052,000 

Hydraulic: OT 

Eastern states 712,432,000 12,516,000 712,264,000 7,228,000 2,476,000 

Western states 725,270,000 26,215,000 28,499,000 30,456,000 31,920,000 

Total XX XX XX XX 34,396,000 

Chalk, crude including ground: ae 

Eastern states 344,000 365,000 ™370,000 F 300,000 *200,000 

Western states 324,000 370,000 421,000 412,000 *400,000 

Total XX XX XX XX °600,000 
See footnotes at end of table. 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES" 

(Metric tons unless otherwise specified) 

Commodity =—s—“(<i‘(‘( i‘ aw 1987 ~° +1988 °~° +4989 °° 4999. 1991 
INDUSTRIAL MINERALS—Continued 

: Clays: 

Bentonite: Western states” 167,000 197,000 200,000 223,000 224,000 
Bleaching and Fuller’s earth: Western states* 677,000 670,000 636,000 653,000 708,000 

Ceramic clay: EEE 

Eastern states 268,100 264,100 345,000 °300,000 *200,000 

Western states 2,137,000 2,543,000 2,707,000 3,037,000 *2,798,000 
Toth ERK O>=_RK TO T=ERK OT F=ERK 998,000 

Fire clay: TTR ee 

Eastern states 758,000 787,000 766,000 *400,000 71,000 
Western states 1,058,000 *993,000 *1,058,000 *1,110,000 1,013,000 
Total ERK O=ERK TO O>=ERK OTEK 7,084,000 

Kaolin, marketable: EE 

Eastern states ¥ °310,000 * °300,000 * °308,000 *°200,000 41,000 

Western states 587,900 672,520 738,000 684,000 557,000 
Total ERR ERK T=ERK T=ERK 598,00 

Unspecified and other: EEE 

Eastern states 601,300 670,000 621,000 *400,000 190,000 
Western states 488,000 505,000 569,000 533,000 571,000 

Tot RK TO F=*ERK T=*ERK TF=EKs 76,000 
Diatomite: ae 

Eastern states 12,000 11,000 11,000 °5 ,000 — 

Western states 47,206 47,184 46,800 49,800 44,309 
Toa ——sS XX XX XX | XX 44309 

Feldspar: 

Eastern states: 

Feldspar sand 68,000 66,000 74,000 °70,000 *65,000 

Feldspar stone 12,000 12,000 10,000 *10,000 *10,000 

Western states: Marketable including byproduct 310,447 308,776 332,638 337,572 328,788 
Fluorspar: EE EEE 
Eastern states *290,500 *280,100 *244,900 ™120,000 *80,000 
Western states: 

Acid-grade 76,681 69,940 67,050 °75 600 *65,000 
Metallurgical-grade 8,520 7,770 7,450 9,400 °7,000 

Total XX XX XX XX °152,000 
Graphite: Western states: 

Crude 17,255 15,769 *°15,800 * 15,800 15,807 
Marketable’ 9,891 9,666 10,584 10,437 10,400 
Gypsum and anhydrite, marketable: Tn 

Eastern states 2,608,000 2,748,000 2,678,000 r °2 300,000 *1,750,000 
Western states 72,218,000 2,317,000 ™2,201,000 72,172,000 2,461,000 

Total XX XX XxX XX °4,211,000 
Lime, quicklime, dead-burned dolomite: —SOOO 

Eastern states = (sti“‘éSOSC*~;~;”! C¥3,085,000 ~—-*3,329,000 ~—= "3,407,000 *3,000,000 599,000 
Western states 6,111,000 6,801,000 7,033,000 6,893,000 6,933,000 
Total XX XX XX XX _7,532,000 

See footnotes at end of ble RS 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 

INDUSTRIAL MINERALS—Continued 

Magnesium salts (byproduct of potash mining): 
. 

Eastern states °825 ,000 °835,000 *775 ,000 *585,000 348,000 

“Wesemstates—~—~CS~*~—“‘—s—S~™SOSS 1,060,000 1,099,000 1,101,000 1,122,000 1,194,000 

Nitrogen: N content of ammonia: Oe 

Eastern states 1,176,000 1,156,000 71,200,000 * °700,000 573,084 

Western states 1,930,926 1,824,416 1,732,117 1,671,444 1,550,247 

Total XX XX XX XX ~~ (2,123,331 

Phosphate materials: 

Phosphatic fertilizers, P,O, content: 

_ Eastern states 291,000 *299 000 *287,000 54,000 *50,000 

Western states 361,000 339,000 253,000 240,000 *240,000 

Thomas slag: Western states: 

Gross weight 229,000 104,000 122,000 128,000 127,000 

P.O, content ™34,000 ™15,000 ™18,000 719,000 19,000 

Pigments, mineral, natural: Western states 11,283 8,143 7,596 ™6,218 7,043 

Potash: SSS See ee 

Crude, gross weight: 

Eastern states 34,925,000 35,251,000 32,783,247 *24,700,000 14,730,700 

Western states 25,795,000 27,030,000 26,002,000 26,105,200 26,591,000 

Total XX XX XX XX 41,321,700 

Crude, K,O content: 
EE 

Eastern states 4,222,000 4,203,000 3,852,484 *2,900,000 1,887,400 

Western states—=<“‘(C;.D!é;t;‘(CS!SC;*;‘(;SrDOOOO!”!”!”!”!”!”!”! 2,773,000 2,869,000 2,752,000 2,723,000 2,786,000 

Total XX XX XX XX 4,673,400 

Marketable, K,O content: OO 

Eastern states 3,510,000 3,510,000 "3,199,000 2,653,000 1,634,400 

—Westernstates 2... 2,199,000 2,290,000 2,182,000 2,216,000 2,221 ,000 

Total XX XX XX XX 3,855,400 

Pyrite, marketable concentrate, gross weight: 

Eastern states *185,000 *240,000 230,000 °135,000 °100,000 

Western states 412,270 313,148 342,051 301,778 219,200 

Salt, marketable: I 

Marine: 

Eastern states 1,964,000 2,032,000 2,079,000 * °2,000,000 *1,500,000 

Western states 913,000 7946 ,000 941,000 ™785 ,000 778,000 

Rock and other: 
| 

Eastern states "3,028,000 "3,253,000 3,143,634 *2,450,000 *2,000,000 

Western states 12,651,544 11,630,475 10,997,147 710,808,186 11,747,212 

Total Xx 7 xXx ~~ XX ~~ KX:~—C:«16, 025,212 

Sodium compounds, n.e.s.: Saws ke —ee 

Soda ash, manufactured: 

Eastern states 893 ,000 914,000 ¥ °800,000 * °700,000 *575 ,000 

Western states 1,447,633 1,404,268 1,443,129 1,435,766 1,373,496 

Total XX XX XX XX °1 948,496 

See footnotes at end of table. 
a 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 
INDUSTRIAL MINERALS—Continued 

Sodium compounds, n.e.s.—Continued: 

Sulfate, manufactured: | 

Eastern states 179,000 180,000 *175,000 *170,000 °150,000 
Western states : 163,974 175,067 172,178 167,120 138,943 
Total XX XX XX XX 288,943 

Stone, sand and gravel: 

| Stone: 

Dimension, crude and partly worked: 

Western states® 145,946 161,379 170,761 188,776 176,691 
Dolomite: 

Eastern states 710,000 596,000 612,000 450,000 "300,000 
Western states 969,000 1,031,000 848,000 934,000 1,033,000 

Limestone, industrial: 

Eastern states 25,754,000 24,840,000 24,423,000 °15,000,000 6,409,000 
Western states 41,059,000 44,402,000 48,075,000 48,716,000 51,697,000 

Quartz and quartzite: 

Eastern states 38,000 41,300 46,000 °15,000 — 
Western states 290,000 297,000 300,000 283,000 26,000 

Slate: 

Eastern states 103,100 98,000 98,000 °75,000 *50,000 
Western states 22,077 26,825 20,588 11,638 14,623 

Sand and gravel: 

Building sand and gravel: 

Eastern states 97,811,200 109,732,500 797,034,000  * °50,000,000 25,687,000 
Western states 137,366,000 146,622,000 158,587,000 159,443,000 163,397,000 

| Gravel including terrazzo splits: 

Eastern states 23,628,200 24,399,200 24,496,000 *22,000,000 20,133,000 
Western states 127,476,000 132,351,000 129,778,000 128,176,000 131,804,000 

Sand: 

Foundry: 

Eastern states 1,959,000 2,302,000 2,156,000 °1,100,000 °500,000 
Western states *3,250,000 3,500,000 3,406,000 2,915,000 2,846,000 

Industrial (glass): 

Eastern states 1,146,000 1,190,000 1,196,000 °750,000 594,000 
Western states 6,128,000 5,793,000 6,018,000 6,129,000 6,707,000 

Sulfur: 

Pyrites, S content: 

Eastern states 27,000 35,000 34,000 20,000 15,000 
Western states® 180,000 140,000 150,000 130,000 95,000 

Byproduct: IEE 

Eastern states 315,000 *315,000 °*300,000 *260,000 83,968 
Western states "1,248,063 “1,193,335 1,186,665 1,140,335 1,102,628 
Of which from natural gas 1,029,148 952,283 046,854 ™858,056 905,300 
Total XX XX XX XX 1,186,596 

See footnotes at end of table. TT 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 

INDUSTRIAL MINERALS—Continued 

Sulfur—Continued: 

Sulfuric acid: 

"Basten states 2S”t”t~=C“i‘S™S*S*~<‘<‘ 2 3 867,000 799,000 832,000 F ©200,000 110,679 

Western states 3,331,267 3,317,927 3,297,671 3,230,614 2,961,842 

Total XX XX XX XX 3,072,521 

Talc and steatite: Western states 20,013 19,525 720,520 21,378 °21,500 

Other: Eastern states 5,460,000 5,338,300 6,110,000 °4,000,000 2,500,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black: Western states’ 361,982 379,999 401,853 394,365 379,561 

Coal: 

Anthracite and bituminous, marketable: 

Western states 76,300,250 73 303,643 71,428,367 70,158,527 66,438,000 

Lignite: EEE EE | 

Eastern states 308,976,000 310,314,000 *300,789,912 249,000,000 167,727,000 

“Western states ststé—‘é‘C i™é‘SOSOSOCO*C*~*~*~O~;~;~;~;~;C;C~CCOCOCOCCCCSCSCSS FL. Q8,863,100 7108,630,705 109,912,974 107,599,595 111,676,000 

Total XX XX XX XX 279 ,403 ,000 

Coke: 

ES 

Of anthracite and bituminous coal: 

"Eastemstates  . © 1,256,000 1,251,000 1,223,000 1,100,000 82,000 

Western states 19,674,000 18,274,000 18,384,000 17,580,000 15,790,000 

Total XX XX XX XX 15,872,000 

Of lignite: ne 

"Basten states Ssté—‘é‘sSOSOCOC;~;~;~;~®~®#®#WwW™OSOsOSOCOCNCNCO(‘CRY(NNNNNNNNNNNNNN. 85,229,000 *5,448,000 5,216,000 ~—_* °4, 100,000 665,000 

Western states 140,000 138,000 135,100 174,000 197,000 

Total XX XX XX XX 862,000 

Fuel briquets: 

Of anthracite and bituminous coal: Western states 1,001,000 825,000 723 ,000 756,000 860,000 

Of lignite: TEE 

Eastern states 49,514,000 49,727,000 47,236,276 °47,000,000 18,188,000 

Western states 3,188,000 2,526,000 2,158,000 2,397,000 2,861,000 

Total XX XX XX XX 21,049,000 

Gas: 

Manufactured: 

Eastern states million cubic meters 8,104 7,485 °7,450 °7,000 °1 ,000 

"Western states: = st—=“‘i‘S™S*S*~<‘ ‘ ‘ ‘‘OSCS! 
Blast furnace do. 4,365 5,007 5,231 r 4.730 °4,720 

Coke oven do. 4,723 4,392 4,455 * °4,250 *3,800 

Natural: ee 

Gross: 

Eastern states do. 13,075 11,936 10,262 8,900 XX 

Western states do. 17,685 16,511 16,388 "16,016 XX 

Total do. XX XX XX XX 21,366 
See footnotes at end of table. I 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Gas—Continued: 

Natural—Continued: 

Marketed: 

Eastern states million cubic meters ro 900 * 9 000 ¥ °7,750 6,713 XX 

Western states do. 15,948 14,832 14,716 14,711 XX 

Total do. XX XX XX XX 19,998 

Peat: Western states:* 

| Agricultural use ] 2,418,000 72,668,000 72,836,000 "2,983,000 2,876,000 

Fuel use 240,370 231,509 232,275 *237,787 225,000 

Petroleum: | EEE EEE 

Crude: | 

Eastern states thousand 42-gallon barrels 310 305 7355 295 737 

Western states do. 27,447 28,437 27,231 26,046 24,450 

Total | do. XX XX XX XX 25,187 

Refinery products: EE EEE EEE 

Liquefied petroleum gas: 

Eastern states | do. 3,016 3,341 3,271 3,016 2,648 

Western states (sales) do. 29,032 33,848 31,046 28,894 29,782 

- Toa —(iti‘“‘“—i<‘“‘i‘i‘i‘i‘i‘(;;!;! da UKK!!!UCURKU”~CMKCO”~“—sSCKKSC“C;:*‘*‘*«S:«CSZ‘O 
Gasoline including aviation: EEE EEE 

Eastern states do. 39,780 "40,494 41,616 39,950 22,863 

Western states do. 160,072 167,613 173,505 172,806 176,190 

Total do. XX XX XX XX 199,053 

Naphtha: EEE EE 

Eastern states (sales) do. NA NA NA NA 6,659 

Western states do. 56,329 63,742 62,887 63,998 55,948 

Total do. | XX XX XX XX 62,607 
Mineral jelly and wax: REE EEE 

Eastern states (sales) do. *800 °800 °750 °700 626 

Western states (sales) do. 3,280 3,618 3,820 3,829 2,436 

‘Toad t—<—sts——C( SS dK K”*~“<i~<SRKOS”S”~<“Ss~SKK ”~C—COSKCi‘“(!”” «C88 
Kerosene and jet fuel: ae 

Eastern states (kerosene only 1987-90) ~~~ do« 101 93 93 $85 1,625 
Western states (sales) do. 15,295 14,600 15,783 18,785 16,603 

Total doo XX XX XX XX 18,228 
Distillate fuel oil: TE ee 

Eastern states do. 47,505 46,916 47,856 °46,250 41,226 

Western states do. 240,055 7256,099 240,549 *252,629 267,178 

‘Total —<Cs dO K”*CaRKKC‘“(‘“NSC”C”C*;WXYK:C“‘*:‘(CONNNCXYX©= 308,404 
Lubricants: ee 

Eastern states do. "3,367 "3,542 "3,507 *3,430 568 

Western states do. *3,892 74,210 74,343 *4,673 4,292 

Total doo XX XX XX XX «4,860 
See footnotes at end of table. 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

II I 

Commodity 1987 1988 1989 1990 1991 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum—Continued: 

Refinery products—Continued: 

Nonlubricating oils: 

Eastern states thousand 42-gallon barrels *200 *200 *200 °150 106 

Western states do. 5,540 5,739 5,805 7,842 7,137 

Total do. XX XX XX XX 7,243 

‘ Residual fuel oil: SSS. eV3n—nm ee 

Eastern states do. 35,265 30,336 27,672 * 19,980 12,979 

Western states do. ™70,039 766,997 56,068 58,048 62,922 

Total do. XX XX XX XX 75,900 

Bitumen and other residues: a 

Eastern states do. 4,254 4,509 4,606 °4,400 2,250 | 

Western states do. 16,259 16,257 16,930 17,232 19,797 

Total do. XX XX XX XX 22,047 

Bituminous mixtures: a 

Eastern states do. 330 *330 *330 *300 296 

Western states do. 773 840 872 918 1,121 

Total do. XX XX XX XX 1,417 

Petroleum coke: Western states do. 6,739 7,581 7,961 8,245 8,661 

Unspecified: Western states® do. 17,648 18,313 15,159 19,075 20,196 

Total: a 

Eastern states do. ™ °134,618 r °130,561 r °129,901 * °118,261 91,846 

Western states do. 624,953 659,457 634,728 ™656,974 672,263 

Total do. XX XX XX XX 764,109 

‘Estimated. "Revised. NA Not available. XX Not applicable. 

(Table contains data available through Oct. 31, 1992. Data for the Eastern states of Germany have been revised to reflect information that has become available since the unification of the Germanys; however, all 

the categories of materials might not be entirely compatible with the definitions used for the Western states. Further refinement of the data will be made in the future as definitions of categories become available. 

"Intended for sale. 

Production in Eastern states has historically been confidential; no basis exists for reliable estimation. 

‘includes production from imported raw materials. 
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TABLE 2 

GERMANY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity “and inajor equity owners. rain facilites Capacity 
Alumina VAW Aluminium AG Plant at Schwandorf 430. 
Do. Aluminium Oxid Stade GmbH Plant at Stade ; 700. 
Do. Martinswerke GmbH Plant at Bergheim 350. | 

Aluminum VAW Aluminium AG Smelters: Innwerke at Téging, Elbewerk at 367. 
Stade, Rheinwerke at Neuss, Lippenwerke at 
Liinen (secondary) | 

Do. Leichtmetall-Gesellschaft mbH Smelter at Essen-Borbeck 136. 
Do. Hamburger Aluminium-Werke GmbH Smelter at Hamburg 120. 
Cement 35 companies, the major 65 plants including: 35,000. 

ones are: 

Do. Heidelberger Zement AG Plants at Blaubeuren-Schelklingen, Leimen, (9,000). 
Hassmersheim, Burglengenfeld, Kiefersfelden, 

et al. 

Do. Dyckerhoff AG Plants at Amoneburg, Gollheim, Neuwied, (6,500). 
Neubeckum, et al. 

Do. E. Schwenk, Zementwerke KG Plants at Allmendingen, (4,000). 
Mergelstetten, and Karlstadt . 

Do. Anneliese Zementwerke AG Plants at Ennigerloh-Nord, Ennigerloh-Sud, (3,500). 
Geseke, and Paderborn 

Coal: 

Four companies, of which the About 27 mines, including— 75,000 
Anthracite and bituminous major ones are— including— 
Do. Ruhrkohle AG 17 mines in Ruhr region (54,000). 
Do. Saarbergwerke AG 5 mines in Saar Basin (11,000). 
Do. Preussag-Anthrazit GmbH Mine at Ibbenburen (2,500). 
Do. Eschweiler Bergwerks Mine in Aachen Basin (2,500). 
Copper Norddeutsche Affinerie AG Smelter and refinery, both at Hamburg 200. 

290. 
Do. Huttenwerke Kayser AG Smelter and refinery, both at Liinen 10S. 

: 
115. 

Lead: 

Mine Sachtleben Bergbau GmbH Meggen Mine at Lennestadt 3. 

Do. Preussag AG Metall Mine at Bad Grund 5. 
Metal Metaleurop Weser Blei GmbH Smelter and refinery at Nordenham 90. 

120. 
Do. Berzelius Metallhutten GmbH QSL smelter at Duisburg 75. 
Do. do. Refinery at Binsfeldhammer 120. 
Do. Norddeutsche Affinerie AG Refinery at Hamburg 50. 

Lignite Rheinische Braunkohlenwerke Surface mines in Rhein Basin: Garzweiler, 150,000. 
AG (Rheinbraun) Fortuna/Bergheim, Zukunft/Inden, and Hambach 

Do. Brauschweigische Kohlen-Bergwerke AG Surface mines in Helmsted Basin: Alversdorf, 4,500. 
Helmstedt, Schoningen, Offledben, and Buschhaus 

Do. LAUBAG (Lausitzer Braunkohle AG) Surface mines in Lausitz Basin: Cottbus, Gliickauf, 180,000. 
Oberlausitz, Senftenburg, and Welzow 

Do. MIBRAG (Vereinigte Surface mines in Bitterfeld Basin: Borna, 100,000. 
Mitteldeutsche Braunkohlenwerke AG) Deuben, Geiseltal, and Regis 

Natural gas Brigitta Erdgas and Erd6l] GmbH, and Plants at Clenze and Grossenkneten 9,500. 
million cubic meters Elwerath Erdgas und Erd6l GmbH 

Do. do. Mobil Erdgas-Erd61 GmbH Plants at Scholen 4,000. 
Do. do. Other companies Plants at Duste, Rutenbrock, and others 2,000. et 
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TABLE 2—Continued 
GERMANY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity “and major equity owners main facilites Capacity 
Petroleum: 
—Gnde 42-pallon barrels per day 2-galion barrels per day The largest companies are— 6 areas with about 85 oilfields 80,000 

including— 

Do. do. Elwerath Erdgas und Erdé6l GmbH West of Ems River (30,000). 

Do. do. Wintershall AG | Weser-Ems Rivers (21,000). 

Do. do. Deutsche Texaco AG Elbe-Weser Rivers (20,000). 

Refined do. About 25 companies, of which About 30 refineries 2,175,000 

the largest are— including— 

Do. do. Deutsche Shell AG Refineries at Godorf, Hamburg, (295,000). 
- and Grasbrook 

Do. do. Esso AG Refineries at Karlsruhe and (245,000). 
Ingolstadt 

Do. do. Ruhr Oel GmbH Refinery at Gelsenkirchen (210,000). 

Do. do. OMW AG Refinery at Karlsruhe 150. 

Potash Kali und Salz AG Mines at Bergmannssegen-Hugo, 2,300 
Niedersachsen-Riedel, Salzdetfurth, (K,O). 

| Sigmundshall, Hattorf, Neuhof-Ellers, 

and Wintershall 

Do. MDK (Mitteldeutsche Kali AG 10 mines mostly in the state of Thuringen 3,500. 

Sondershausen) 

Salt (rock) Kali und Salz AG Mines at Bad Friedrichshall-Kochendorf, 15,000. 

Braunschweig-Luneburg, Heilbronn, Riedel, 

| Stetten, and Wesel (Borth) 

Steel Major companies include— About 25 plants 45,000 
including— 

Do. Thyssen Stahl AG Plants at Krefeld, Duisburg, Hattungen, Krefeld, (13,000). 

Oberhausen, and Written 

Do. Stahlwerke Peine-Salzgitter AG Plants at Peine and Salzgitter (4,500). 

Do. Krupp Stahl AG Plants at Bochum and Rheinhausen (4,500). 

Do. Hoesch AG Plants at Dortmund (4,500). 

Do. Kiockner-Werke AG Plants at Bremen and Osnabruck (4,200). 

Zinc Ruhr-Zink GmbH Refinery at Datteln 200. 

Do. Berzellius Metallhutten GmbH Imperial smelter and fire refinery 100. 

at Duisburg 

Do. Metaleurop Weser Zink GmbH Refinery at Nordenham 130. 

THE MINERAL INDUSTRY OF GERMANY—1991 177



TABLE 3 

FEDERAL REPUBLIC OF GERMANY: EXPORTS AND REEXPORTS OF 

SELECTED MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

TTT Destinations, 1990 tS 
Commodity 1989 1990 United Other (principal) 

States 

METALS 

Aluminum: 

Ore and concentrate 60,982 86,019 — Sweden 32,525; Belgium-Luxembourg 15,153; France 

9,157. 

Oxides and hydroxides 522,075 531,314 30,702 Austria 115,880; Italy 89,144; Belgium-Luxembourg 36,606. 

Ash and residue containing aluminum 25,656 25,393 — France 5,832; Spain 5,712; Netherlands 5,027. 

Metal including alloys: 

Scrap 164,157 198,959 on: Netherlands 53,085; Italy 49,518; France 39,768. 

Unwrought 324,968 295,309 311 Austria 64,361; France 58,080; Italy 42,728. 

Semimanufactures 658,837 639,768 29,634 United Kingdom 104,758; France 101,404; Italy 59,260. 

Antimony: | 

Ore and concentrate 605 78 — Austria 76; Iran 2. 

Oxides and hydroxides 689 675 91 Switzerland 194; Netherlands 42. 

Metal including alloys, all forms 288 76 2 Belgium-Luxembourg 19; France 18; Italy 15. 

Arsenic: 
— 

“Oxidesandacids = | 345 344 — United Kingdom 287; Belgium-Luxembourg 17. 

Metal including alloys, all forms 2 2 2 

Beryllium: Metal including alloys, all forms 
kilograms 902 584 — Greece 348; Netherlands 179. 

Bismuth: Metal including alloys, all forms 168 75 (?) United Kingdom 57; Austria 3; Netherlands 2. 

Cadmium: Metal including alloys, 5 5 ?) Iran 1; Israel 1; Portugal 1. 

semimanufactures 

Chromium: 

Ore and concentrate 16,237 13,466 11 Austria 3,225; France 2,917; Netherlands 1,459. 

Metal including alloys, all forms 363 1,183 36 France 622; Belgium-Luxembourg 258; United Kingdom 89. 

Cobalt: 
Figg ||| 

Oxides and hydroxides 50 63 1 Spain 24; Italy 13; Austria 10. 

Ash and residue containing cobalt 536 804 — Belgium-Luxembourg 416; United Kingdom 151; 
Canada 103. 

Metal including alloys, all forms 1,075 1,364 181 France 115; Austria 34; unspecified 1,077. 

Columbium and tantalum: 

Ore and concentrate 157 364 243 China 105; Belgium-Luxembourg 14. 

Ash and residue containing columbium 
and/or tantalum 974 576 576 

Metal including alloys, all forms: 

Columbium including rhenium 8 13 1 Switzerland 4; France 3. 

Tantalum 130 93 19 United Kingdom 19; Austria 15. 

Copper: 

Ore and concentrate 149 130 _ Italy 120; Netherlands 10. 

Matte and speiss including cement copper 1,644 1,568 — Belgium-Luxembourg 1,511; Netherlands 54. 

Oxides and hydroxides 1,684 2,426 — Denmark 768; Netherlands 291; United Kingdom 274. 

Sulfate 2,895 2,764 16 Netherlands 2,156; Belgium-Luxembourg 146. 

Ash and residue containing copper 13,915 24,365 — Sweden 10,829; Belgium-Luxembourg 4,168; Austria 3,558. 

See footnotes at end of table. 
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| TABLE 3—Continued 

FEDERAL REPUBLIC OF GERMANY: EXPORTS AND REEXPORTS OF 
SELECTED MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I I 

| Destinations, 1990 

Commodity 1989 1990 aes Other (principal) 

METALS—Continued 

Copper—Continued: 

Metal including alloys: 
| 

Scrap 143,471 156,553 191 Italy 47,230; Belgium-Luxembourg 34,584; 

Netherlands 28,605. 

Unwrought 58,728 67,072 133 Netherlands 15,585; Belgium-Luxembourg 11,277; 

France 9,310. 

Semimanufactures 565,006 §51,720 27,358 Italy 78,017; France 74,172; Austria 56,058. 

Gallium, indium, thallium: Metals 

including alloys, all forms 17 15 2 Japan 6; France 5. 

Germanium: 

Oxides 5 5 1 Japan 3; Netherlands 1. 

Metal including alloys, unwrought and scrap 3 4 4 

Gold: 

Waste and sweepings 89 108 19 Belgium-Luxembourg 52; Canada 20. 

Metal including alloys, unwrought and 

partly wrought 47 45 — Italy 7; Switzerland 7; Portugal 6. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 6,853 4,469 — Austria 2,523; France 799; Belgium-Luxembourg 462. 

Pyrite, roasted 29,290 18,883 — Belgium-Luxembourg 12,178; Switzerland 3,316; 

| France 3,237. 

Ash and residue containing iron 3,811,457 3,602,355 — Netherlands 1,983,588; France 1,380,852. 

Metal: 

Scrap st—<‘i‘sé™SOSO;!O~;C~C;*;*«é;« B76, BB4 5,072,703 290 _Italy 2,111,288; Netherlands 1,030,558; 
Belgium-Luxembourg 764,994. 

Pig iron, cast iron, related materials 407,074 597,651 689 France 443,071; Italy 50,781; Netherlands 25,823. 

Ferroalloys: 

Ferrochromium 49,250 51,889 10,605 France 6,288; Sweden 4,774; unspecified 15,996. 

Ferrocolumbium 913 591 18 France 163; Belgium-Luxembourg 134; Italy 115. 

Ferromanganese 95,147 78,449 20,556 France 15,972; Austria 10,372. 

Ferromolybdenum 261 396 — Belgium-Luxembourg 134; France 57; China 34. 

Ferronickel 306 1,114 — Sweden 733; Belgium-Luxembourg 174; France 59. 

Ferrophosphorus 6,342 6,589 — France 2,335; United Kingdom 2,140; Italy 584. 

Ferrosilicochromium 4,230 4,336 — Belgium-Luxembourg 2,060; Sweden 1,073; Italy 891. 

Ferrosilicomanganese 7,156 7,775 — France 2,604; Belgium-Luxembourg 2,477; 

Netherlands 1,149. 

Ferrosilicon 70,417 64,644 588 Belgium-Luxembourg 18,518; France 13,395; Italy 4,075. 

Ferrotitanium 1,311 1,011 — Sweden 681; Italy 96; France 81. 

Ferrotungsten 28 28 1 France 8; Belgium-Luxembourg 6; Japan 3. 

Ferrovanadium 2,672 2,497 24 Sweden 589; United Kingdom 310; Italy 294. 

Silicon metal 5,910 5,740 416 Italy 1,513; Japan 770; Austria 751. 

Steel, primary forms 23,277 14,605 1 Italy 6,536; Switzerland 2,902; Indonesia 1,500. 

Semimanufactures, all forms 16,554,591 15,408,869 1,277,504 France 2,130,745; Netherlands 1,630,928; Italy 1,435,682. 

See footnotes at end of table. 
TTT 
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TABLE 3—Continued 

FEDERAL REPUBLIC OF GERMANY: EXPORTS AND REEXPORTS OF 

SELECTED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

EEE EEE ae stinations, 1990. 
Commodity 1989 1990 United Other (principal) 

States 

METALS—Continued 

Lead: 

Oxides 25,170 20,069 7 Netherlands 4,479; Sweden 3,269; France 2,370. 

Ash and residue containing lead 2,868 4,396 — France 2,723; Belgium-Luxembourg 718; 

United Kingdom 712. 

Metal including alloys: 

Scrap 11,019 14,813 — Netherlands 11,242; Poland 1,691; Belgium-Luxembourg 
517. 

Unwrought 77,279 68,563 117 France 17,081; Austria 15,059; Italy 10,256. 

Semimanufactures 20,220 17,379 195 Denmark 4,462; France 2,370; Belgium-Luxembourg 2,121. 

Lithium: 

Carbonate 1,819 1,685 — France 556; United Kingdom 346; Italy 232. 

Oxides and hydroxides 745 724 — Netherlands 161; United Kingdom 152; France 129. 
Magnesium: Metal including alloys: 

Scrap 3,558 1,818 85 United Kingdom 418; Netherlands 364; Italy 319. 

Unwrought 954 644 — Sweden 271; Italy 161; Austria 64. 

Semimanufactures 252 348 3 France 212; Switzerland 25; Netherlands 23. 

Manganese: 

Ore and concentrate 5,978 11,066 — France 2,601; Netherlands 2,274; Turkey 1,468. 

Oxides 1,250 1,567 65 Republic of Korea 578; France 211; United Kingdom 171. 

Metal including alloys, all forms 1,011 1,502 — Netherlands 821; Bahrain 185; Norway 121. 

Mercury 122 76 7 Yugoslavia 8; Switzerland 7. 
Molybdenum: 

Ore and concentrate, roasted 2,057 2,499 67 Austria 1,091; Netherlands 593; Belgium-Luxembourg 452. 

Oxides and hydroxides 394 493 18 Austria 217; Sweden 171; Denmark 21. 
| Ash and residue containing molybdenum 504 145 — France 131; Austria 7; Belgium-Luxembourg 7. 

Metal including alloys: 

Scrap 889 801 89 = Austria 147; Japan 144; Sweden 88. 

Semimanufactures 34 34 ?) Brazil 13; Austria 9; Hungary 4. 

Nickel: | 

Ore and concentrate 48 12 — Denmark 9; Italy 1; Netherlands 1. 

Matte and speiss ) 143 — Netherlands 140. 

Oxides and hydroxides 68 107 1 Belgium-Luxembourg 25; Singapore 22; Spain 16. 
Ash and residue containing nickel 10,052 3,010 — Austria 832; Canada 663; Netherlands 616. 

Metal including alloys: 

Scrap | 8,041 9,765 1,124 Sweden 5,355; Belgium-Luxembourg 1,399. 

Unwrought 7,747 8,135 172 France 4,510; Netherlands 1,595; Austria 431. 

Semimanufactures | 11,564 11,485 2,600 France 1,869; United Kingdom 1,566. 

Platinum-group metals: 

Waste and sweepings kilograms 42,588 36,682 —  Belgium-Luxembourg 30,448; United Kingdom 5,740. 

Metals including alloys, unwrought and 
partly wrought: 

Palladium do. 9,292 10,727 1,442 Japan 2,052; Switzerland 1,249. 

Platinum do. 24,798 24,642 3,625 Netherlands 7,849; Brazil 1,921. 
See footnotes at end of tablen 
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TABLE 3—Continued 

FEDERAL REPUBLIC OF GERMANY: EXPORTS AND REEXPORTS OF 

SELECTED MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

, Destinations, 1990 

Commodity | 1989 1990 wanted Other (principal) 

————METALS—Gontinued 
Platinum-group metals—Continued: 

Metals including alloys, unwrought and 
partly wrought—Continued: 

Rhodium kilograms 384 1,015 392 United Kingdom 185; Japan 97; Brazil 53. 

dridium, osmium, ruthenium do. 684 307 52 Japan 87; United Kingdom 58; U.S.S.R. 30. 

Rare-earth metals: 

Oxides and other compounds 210 | 249 NA NA. 

Metals including alloys, all forms 12 6 — France 2; Belgium-Luxembourg 1; Finland 1. 

Silver: 

Waste and sweepings 1,495 978 37 United Kingdom 370; Belgium-Luxembourg 358; 

Netherlands 92. 

Metal including alloys, unwrought and 

partly wrought 1,638 1,576 — Spain 202; United Arab Emirates 180; Italy 117. 

Tin: 

Ash and residue containing tin 2,852 3,210 — United Kingdom 2,980; Ecuador 90. 

Metal including alloys: 

“Scrap 369 316 — Netherlands 209; Switzerland 53; Belgium-Luxembourg 34. 

Unwrought 1,840 2,383 12 United Kingdom 554; Sweden 319; Yugoslavia 246. 

Semimanufactures 1,731 1,677 10 Austria 339; Italy 227; Switzerland 176. 

Titanium: 

Ore and concentrate 4,847 3,116 — Hungary 1,451; France 743; Austria 330. 

Oxides 37,200 33,074 12,002 Taiwan 4,357; Netherlands 1,695. 

Metal including alloys: 

Scrap 2,691 1,142 38 United Kingdom 788; France 91; Belgium-Luxembourg 88. 

Unwrought 144 71 — Belgium-Luxembourg 45; Netherlands 20. 

Semimanufactures 907 1,017 108 Italy 135; France 126. 

Tungsten: 

Ore and concentrate 35 26 — India 10; Japan 10; Netherlands 6. 

Oxides and hydroxides 3,108 1,728 NA Bulgaria 70; Austria 61; unspecified 1,555. 

Ash and residue containing tungsten 53 198 — Austria 197. 

Metal including alloys: 

Scrap 805 1,240 — Austria 630; Sweden 424; United Kingdom 134. 

Unwrought 422 456 42 Netherlands 22; Belgium-Luxembourg 16; unspecified 389. 

Semimanufactures 218 199 8 Austria 55; Netherlands 17; France 17. 

Uranium and thorium: 

Ore and concentrate 7,387 2,141 — All to Czechoslovakia. 

Oxides and other compounds 1,450 1,070 321 France 646; United Kingdom 102. 

Vanadium: 

Oxides and hydroxides 155 220 NA NA. 

Ash and residue containing vanadium 871 171 — Republic of South Africa 126; Spain 24; Japan 21. 

Metal including alloys, unwrought 408 401 27. ~—_‘ United Kingdom 260; Japan 58; France 51. 

Zinc: 

Ore and concentrate 73,104 31,476 — Netherlands 18,488; Belgium-Luxembourg 10,926; France 

1,253. 

See footnotes at end of table. 
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TABLE 3—Continued 

FEDERAL REPUBLIC OF GERMANY: EXPORTS AND REEXPORTS OF 

SELECTED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 
States 

METALS—Continued 

Zinc—Continued: 

Oxides . 22,152 19,451 288 France 3,435; Netherlands 2,144; Austria 1,732. 

Blue powder 9,299 7,834 47 Netherlands 1,213; Austria 1,008; Switzerland 901. 

_ Ash and residue containing zinc 114,387 147,108 145 Sweden 36,786; Belgium-Luxembourg 34,467; 

Poland 23,466. 

Metal including alloys: : 

Scrap i (iti‘sS™S™S™S™~™COCO”OOCS™ 29,165 26,419 78 Taiwan 14,090; Belgium-Luxembourg 6,400; 
Netherlands 2,094. 

Unwrought 99,588 94,252 1,521 France 34,856; United Kingdom 12,724; Italy 10,639. 

Semimanufactures 21,697 24,639 NA NA. 

Zirconium: 

Ore and concentrate 5,139 2,821 — Austria 534; Republic of South Africa 477; Hungary 466. 

Oxides 312 272 2 France 110; Italy 68; Belgium-Luxembourg 21. 

Ash and residue containing zirconium 1 11 — All to Netherlands. 

Metal including alloys: 

Scrap 37 46 — United Kingdom 24; France 22. 

Unwrought 11 33 — France 20; Sweden 5; United Kingdom 2. 

Semimanufactures 11 18 7 Brazil 5; Belgium-Luxembourg 2. 

INDUSTRIAL MINERALS 

Asbestos, crude 292 608 — Yugoslavia 293; Spain 104; Austria 59. 

Barite and witherite 34,505 36,000 — France 12,924; Belgium-Luxembourg 6,494; 

| Netherlands 3,725. 

Boron materials: 

Crude natural borates 1,096 121 — Yugoslavia 100; Austria 10; Czechoslovakia 5. 

Oxides and acids 47,805 53,338 NA NA. 

Cryolite and chiolite 88 154 19 Italy 114; Pakistan 7. 

Diamond, natural: 

Gem, not set or strung carats 183,107 129,391 10,402 Belgium-Luxembourg 29,984; Hong Kong 25,142; 

Thailand 14,226. 

Industrial stones do. 296,042 337,547 143,353 Belgium-Luxembourg 57,217; Greece 29,640. 

Fluorspar 27,207 41,232 — Austria 19,482; France 8,014; Netherlands 5,016. 

Graphite, natural 12,143 8,646 — Italy 2,054; France 907; Spain 680. 

Kyanite and related materials 10,929 12,919 — Italy 2,153; Spain 2,086; France 2,069. 

Magnesite, crude including oxides 72,012 68,107 376 France 45,110; Italy 7,269. 

Phosphates, crude 5,089 5,039 — Switzerland 4,363; Austria 407; Netherlands 160. 

Vermiculite, perlite, similar materials 10,983 11,110 — Belgium-Luxembourg 5,170; Netherlands 4,116; 

Switzerland 929. 

MINERAL FUELS AND RELATED 
MATERIALS 

Coal: Anthracite and bituminous 6,093,175 5,398,130 — France 1,630,988; Belgium-Luxembourg 1,411,651; Italy 

887,271. 

Coke and semicoke 4,530,441 2,312,650 16,599 Belgium-Luxembourg 1,251,056; France 418,005; 

Finland 138,398. 

See footnotes atendoftable. 
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TABLE 3—Continued 

FEDERAL REPUBLIC OF GERMANY: EXPORTS AND REEXPORTS OF 

SELECTED MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

NO 
Destinations, 1990 

Commodity 1989 1990 United _ 
States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Gas, natural, gaseous 

million cubic meters 1,561 1,807 — Norway 1,132; Switzerland 470; Denmark 205. 

Petroleum, crude 42-gallon barrels 438 95 -- All to Netherlands. 

NA Not available. 

'Table prepared by W. Zajac. Data exclude exports to the German Democratic Republic but include exports from the former German 

Democratic Republic for July-Dec. 1990. 
"Less than 1/2 unit. 
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TABLE 4 

FEDERAL REPUBLIC OF GERMANY: IMPORTS OF SELECTED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) | 

Sources, 1990 

Commodity 1989 1990 United Other (principal) | 
States 

METALS 

Aluminum: 

Ore and concentrate 2,879,675 3,076,544 139 Australia 1,154,469; Guinea 775,850; | 

Sierra Leone 744,233. 

Oxides and hydroxides 1,056,085 993,141 2,425 Australia 273,957; Italy 176,288; Spain 160,078. 

Ash and residue containing aluminum 67,514 44,438 18 Netherlands 15,338; Belgium-Luxembourg 7,319; 

Switzerland 4,988. 

Metal including alloys: 

Scrap 271,197 229,001 5,874 Netherlands 60,135; France 29,528; 

United Kingdom 26,726. 

Unwrought 925,436 875,639 12,913 Norway 243,633; Ghana 88,823; United Kingdom 74,285. 

Semimanufactures 518,744 579,561 3,843 France 112,412; Belgium-Luxembourg 76,020; 

Netherlands 71,351. 

Antimony: 

Ore and concentrate 36 5 — China 4; Austria 1. 

Oxides and hydroxides 5,411 5,517 44 China 1,573; France 1,306; United Kingdom 1,114. 

Metal including alloys, all forms 1,386 3,145 () Belgium-Luxembourg 1,187; China 1,183; U.S.S.R. 446. 
Arsenic: ) 

Oxides and acids 1,370 1,678 — France 1,444; Belgium-Luxembourg 206. 

Metal including alloys, all forms 11 29 — China 23; Sweden 3; Hong Kong 2. 

Beryllium: 

Oxides and hydroxides 1 ?) ?) 

Metal including alloys, all forms kilograms 829 1,535 1,217 France 230; Switzerland 32. 

Bismuth: Metal including alloys: 

Unwrought including scrap 492 546 1 Belgium-Luxembourg 316; Peru 135; Mexico 29. 

Semimanufactures 110 89 — United Kingdom 64; Belgium-Luxembourg 15; Taiwan 9. 
Cadmium: Metal including alloys, all forms 568 530 25 Belgium-Luxembourg 286; Zaire 89; Netherlands 44. 

Chromium: 

Ore and concentrate 343,779 245,513 — Republic of South Africa 138,267; Turkey 54,092; : 

Philippines 21,629. 

Oxides and hydroxides 3,529 4,314 84 China 1,334; Poland 840; United Kingdom 781. 

Metal including alloys, all forms 2,146 3,235 5 U.S.S.R. 1,179; France 423; United Kingdom 326. 
Cobalt: 

Ore and concentrate 2 3 — All from Norway. 

Oxides and hydroxides 387 496 13. Belgium-Luxembourg 235; Finland 149; United Kingdom 56. 

Ash and residue containing cobalt 423 369 257 Japan 110. 

Metal including alloys, all forms 2,690 2,765 59 Zaire 1,296; Zambia 299; Norway 190. 

Columbium and tantalum: 

Ore and concentrate 1,295 1,302 1 Zaire 830; Canada 158; Brazil 75. 

Ash and residue containing columbium 
and/or tantalum 9,545 4,243 402 Malaysia 1,516; Thailand 1,211. 

Metal including alloys, all forms: 

Columbium including rhenium 31 49 30 =Belgium-Luxembourg 9; Switzerland 4; Brazil 3. 
Tantalum 218 196 1120 Austria 35; Belgium-Luxembourg 14. 

See footnotes atend oftble. 
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TABLE 4—Continued 

7 FEDERAL REPUBLIC OF GERMANY: IMPORTS OF SELECTED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990. 
Commodity 1989 1990 United Other (principal) 

States , 

" METALS—Continued 

Oreandconcentrate = tt—~™S 621,619 487,451 @) Portugal 188,021; Papua New Guinea 110,982; 
Chile 67,033. 

Matte and speiss including cement copper 8,543 17,568 — Australia 6,118; Spain 3,400; France 3,056. 

Oxides and hydroxides 1,731 1,611 129 Belgium-Luxembourg 727; Italy 332. 

Sulfate” 10,010 10,655 101 Poland 2,440; France 1,964; Czechoslovakia 1,916. 

Ash and residue containing copper 31,727 48,987 14,521 Italy 16,257; Netherlands 2,998. 

Metal including alloys: 

Scrap 364,619 310,643 27,087 Netherlands 52,716; France 49,176; 

United Kingdom 40,403. 

Unwrought 555,701 625,438 17,867 Chile 159,567; Poland 107,378; U.S.S.R. 66,013. 

Semimanufactures 306,841 343,171 1,665 Belgium-Luxembourg 106,829; France 79,802; Italy 31,880. 

Gallium, indium, thallium: Metals 

Metals including alloys, all forms 18 10 @) France 5; United Kingdom 3; Netherlands 1. 

Germanium: 

Oxides 7 15 — Italy 6; U.S.S.R. 6; Austria 2. 

Metal including alloys, all forms /2 6 1 Netherlands 4; Belgium-Luxembourg 1. 

Gold: | 

Waste and sweepings 287 361 49 Netherlands 67; Sweden 56; Czechoslovakia 46. | 

Metal including alloys, unwrought and | 
partly wrought 123 118 9 Canada 18; Republic of South Africa 16; U.S.S.R. 16. 

Iron and steel: 

Iron ore and concentrate: , 

Excluding roasted pyrite a 47,170,629 43,729,850 33. ~— Brazil 19,676,675; Canada 6,011,406; Sweden 5,698,071. 

Pyrite, roasted 112,264 160,483 — Norway 70,343; Sweden 36,759; Belgium-Luxembourg 

29,714. 

Metal: 

Scrap t—i‘i‘s™OSOSOC;”!.!!..~~~~COC«*N« 299,147 ~— «1,100,710 4,042 Netherlands 366,986; France 258,433; Denmark 153,434. 
Pig iron, cast iron, related materials 282,151 286,921 459 ‘Brazil 86,728; Canada 84,034; U.S.S.R. 63,502. 

Ferroalloys: 

Ferrochromium 390,773 322,329 151 Republic of South Africa 170,686; Zimbabwe 48,849; 

U.S.S.R. 30,015. 

Ferrocolumbium 2,579 2,158 — Brazil 1,919; United Kingdom 221. 

Ferromanganese 98,964 126,001 608 Norway 45,198; France 27,996; Republic of South Africa 

20,055. 

Ferromolybdenum 7,747 7,881 259  Belgium-Luxembourg 2,764; United Kingdom 2,446; 

Austria 714. 

Ferronickel 96,373 89,529 707 Greece 37,515; New Caledonia 12,441; Indonesia 10,366. 

Ferrophosphorus 14,376 11,673 3,953 U.S.S.R. 4,614; Netherlands 1,404; China 1,100. 

Ferrosilicochromium 19,147 12,002 ?) Zimbabwe 6,942; Poland 1,333. 

Ferrosilicomagnesium 4,414 4,121 1,310 Yugoslavia 1,360; Norway 649. 

Ferrosilicomanganese 117,149 101,868 — Norway 46,878; Republic of South Africa 11,605; 

France 11,044. 

- Ferrosilicon = = = ~=~)———«S. 99,251 --206,239 +~=-- 886+ Norway 85,346; U.S.S.R. 30,171; Poland 15,176. 
Ferrotitanium 5,390 5,120 55. United Kingdom 3,206; Italy 539. 

See footnotes at end of table. 
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TABLE 4—Continued 

FEDERAL REPUBLIC OF GERMANY: IMPORTS OF SELECTED MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

Sources, 1990 

| Commodity 1989 1990 United Other (principal) 
States 

METALS—Continued 

Iron and steel—Continued: 

Metals—Continued: 

Ferroalloys—Continued: 

Ferrotungsten 1,388 1,455 — China 1,250; Hong Kong 86. 

Ferrovanadium 2,692 2,702 10 Belgium-Luxembourg 1,293; Austria 856; United Kingdom 

224. 

Silicon metal 85,348 83,577 306 Norway 27,643; Brazil 17,302; France 11,137. 

Steel, primary forms 50,276 | 37,967 205 Belgium-Luxembourg 16,710; United Kingdom 12,730; 

Canada 5,947. 

Semimanufactures, all forms 12,819,375 13,764,698 593 Belgium-Luxembourg 3,477,765; France 1,925,769; 

Italy 1,495,933. 

Lead: 

Ore and concentrate 222,361 205 ,979 1,115 Canada 57,350; Ireland 32,525; Sweden 31,665. 

Oxides 7,055 5,228 18 France 1,788; United Kingdom 744; undetermined 2,559. 

Ash and residue containing lead 37,074 38,017 4,767 Australia 13,897; Belgium-Luxembourg 6,764; 

Czechoslovakia 5,173. 

Metal including alloys: 

Scrap 29,934 27,641 446 Denmark 10,353; United Kingdom 3,672; Switzerland 3,119. 

Unwrought 137,339 141,181 90 United Kingdom 51,836; Belgium-Luxembourg 18,881; 
France 17,009. 

Semimanufactures 5,461 6,323 41 Belgium-Luxembourg 3,765; United Kingdom 1,699; 

France 271. 

Lithium: 

Carbonate 5,972 5,490 3,897 Chile 844; U.S.S.R. 342; China 296. 

Oxides and hydroxides 966 779 283 China 399; U.S.S.R. 59. 

Magnesium: Metal including alloys: 

Scrap 9,023 7,702 1,442 Turkey 1,446; France 1,028. 

Unwrought 24,160 25,385 6,311 Norway 10,107; France 2,670. 

Semimanufactures 389 564 367 France 73; Canada 56. 

Manganese: 

Ore and concentrate 546,351 368,591 — Republic of South Africa 211,975; Australia 73,615; 

Gabon 55,490. 

Oxides 6,966 8,547 234 Japan 2,448; Belgium-Luxembourg 1,579; Ireland 1,360. 

Metal including alloys, all forms 9,113 9,581 905 China 4,412; Republic of South Africa 2,398; 

France 1,116. 

Mercury 264 189 1 Algeria 45; Netherlands 36; Spain 33. 

Molybdenum: 

Ore and concentrate | 16,450 15,929 5,526 Belgium-Luxembourg 3,707; Netherlands 2,121. 

Oxides and hydroxides 448 361 62 Chile 136; Netherlands 102. 

Ash and residue containing molybdenum 226 228 — Netherlands 60; Italy 49; Hungary 45. 

Metal including alloys: | 

Scrap 7167 652 — Austria 566; Netherlands 38; China 20. 

Unwrought 164 151 72 United Kingdom 30; Netherlands 16. 

Semimanufactures 443 481 122 Austria 314; France 11. 

See footnotes atend of tablew 
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TABLE 4—Continued 

FEDERAL REPUBLIC OF GERMANY: IMPORTS OF SELECTED MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 | 

Commodity 1989 1990 ranted Other (principal) 

METALS—Continued 

Nickel: 

Ore and concentrate 202 28 — Australia 25; Republic of South Africa 2. 

Matte and speiss 11,935 11,196 ?) Australia 10,363; Canada 474. 

Oxides and hydroxides 271 378 19 Canada 172; Finland 92; Netherlands 39. 

Ash and residue containing nickel 1,708 3,103 — Netherlands 2,562; United Kingdom 303. 

| Metal including alloys: | 

Scrap 12,508 8,045 1,060 France 2,741; Netherlands 683. 

Unwrought $7,370 56,416 217 U.S.S.R. 23,988; Norway 8,441; United Kingdom 4,574. 

Semimanufactures 8,923 8,604 1,009 France 4,466; United Kingdom 1,773. . 

Platinum-group metals: . 

Waste and sweepings kilograms 103,755 105,543 51,834 Czechoslovakia 13,612; Netherlands 11,410. 

Metals including alloys, unwrought and 

partly wrought: 

Palladium do. 21,889 26,212 2,614 United Kingdom 7,576; Switzerland 4,847; U.S.S.R. 3,030. 

Platinum ——~—~—~O~*~C“‘«‘“‘«s:~C*:*~*~::::””Sws”~*«*«‘«é«;«STIO«~~*~*~«;SBO-~—«900-—~S~=Repubblic of South Africa 8,633; United Kingdom 
5,956; Switzerland 1,431. 

Rhodium do. 830 1,389 2 United Kingdom 393; Republic of South Africa 388; 

U.S.S.R. 263. 

Iridium, osmium, ruthenium do. 2,501 1,323 67 Republic of South Africa 752; United Kingdom 418. 

Rare-earth metals: | 

Oxides and other compounds 1,503 1,871 1,043 Austria 313; India 192. 

Metals including alloys, all forms 117 162 33 ~=Brazil 47; Austria 44; China 13. a 

Silver: 

Ore and concentrate ?) 938 — All from Peru. 

Waste and sweepings 3,315 2,855 988 United Kingdom 457; Switzerland 207. | 

Metal including alloys, unwrought and 2,075 1,634 25 United Kingdom 679; Belgium-Luxembourg 190; 

partly wrought Switzerland 181. 

Tin: 

Ore and concentrate 695 115 — Brazil 59; Burundi 27; Canada 22. 

Oxides 44 1 United Kingdom 29; Netherlands 7. 

Ash and residue containing tin 7,599 4,423 172 Malaysia 2,056; United Kingdom 456; 
Belgium-Luxembourg 412. 

Metal including alloys: 

Scrap 421 485 1 Ireland 130; Netherlands 129; Switzerland 60. 

Unwrought 20,593 21,124 45 Brazil 7,845; Singapore 2,189; Malaysia 1,932. 

Semimanufactures 192 255 3. Italy 101; Belgium-Luxembourg 86; Switzerland 21. 

Titanium: 

Ore and concentrate 475 ,972 517,142 22,481 Norway 228,727; Canada 187,554; Egypt 24,289. 

Oxides 29,942 26,667 897 Belgium-Luxembourg 8,857; France 4,580; Australia 4,395. 

Ash and residue containing titanium 255,792 262,990 — Canada 188,021; Republic of South Africa 62,389; 

Namibia 7,455. 

“Metal includingalloys: OOS 
Scrap 1,850 478 57 France 102; U.S.S.R. 83; Israel 42. 

Unwrought 3,263 3,585 295 Japan 1,094. 

Semimanufactures 1,503 1,923 772 Japan 360; United Kingdom 317. 

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

FEDERAL REPUBLIC OF GERMANY: IMPORTS OF SELECTED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

States 

METALS—Continued . 

Tungsten: 

Ore and concentrate 4,819 1,394 — China 467; Portugal 202; Vietnam 160. 

Oxides and hydroxides 893 940 — China 870; Netherlands 58. 

Ash and residue containing tungsten 293 18 2 Japan 5; France 4; United Kingdom 3. . 

Metal including alloys: | | 

Scrap 844 716 38 United Kingdom 180; Netherlands 177; Austria 85. 

Unwrought 830 757 23 ~=Austria 574; United Kingdom 46; France 29. 

Semimanufactures 139 136 16 Austria 57; Belgium-Luxembourg 32. | 

Uranium and thorium: Oxides and other 788 1,155 — France 614; Canada 228; Republic of South Africa 225. 

compounds 

Vanadium: 

Oxides and hydroxides 1,454 597 NA _ Republic of South Africa 376; China 69; unspecified 145. 

_ Ash and residue containing vanadium 32,559 25,923 NA Italy 315; Netherlands 261; unspecified 25,102. 

Metal including alloys, unwrought 24 19 19 | 

Zinc: 

Ore and concentrate 595,494 592,604 5,930 Canada 262,475; Australia 101,295; Peru 66,141. 

Oxides 21,747 20,635 97 Netherlands 5,100; France 4,971; Poland 2,142. 

Blue powder 15,515 15,076 17 Belgium-Luxembourg 13,134; Norway 1,405. 

Ash and residue containing zinc 50,478 56,481 360 Belgium-Luxembourg 9,178; Italy 6,572; Poland 5,197. 

Metal including alloys: 

Scrap 30,539 25,349 43 Netherlands 7,035; United Kingdom 3,459; 

Belgium-Luxembourg 3,222. 

Unwrought 202,060 241,980 297 _ Belgium-Luxembourg 68,051; Netherlands 51,178; 

Spain 35,291. 

Semimanufactures 29,890 34,363 1,912 France 18,205; Netherlands 4,521; Yugoslavia 4,451. 

Zirconium: 

Ore and concentrate 63,510 50,225 5,026 Australia 27,786; Republic of South Africa 16,785. 

Oxides and hydroxides 1,208 1,341 54 France 906; United Kingdom 359. 

Metal including alloys: 

Unwrought including scrap 30 92 8 Netherlands 74; France 4. 

Semimanufactures 375 376 188 France 137; Sweden 50. 

INDUSTRIAL MINERALS 

Asbestos, crude 37,161 15,692 54 Canada 10,939; Poland 1,520; Zimbabwe 1,346. 

Barite and witherite 218,342 221,261 @) France 75,624; China 46,932; Belgium-Luxembourg 41,926. 

Boron materials: 

Crude natural borates 48,280 75 668 — Turkey 74,423. 

Oxides and acids 77,830 81,899 1,006 Belgium-Luxembourg 35,100; Switzerland 12,403; 

France 8,821. 

Cryolite and chiolite 1,455 1,525 — All from Denmark. 

Diamond, natural: 

Gem, not set or strung carats 661,420 596,106 4,146 Belgium-Luxembourg 252,858; India 139,239; 

Israel 69,858. 

Industrial stones do. 1,255,480 1,067,101 64,094 Republic of South Africa 310,126; 

Belgium-Luxembourg 304,447; United Kingdom 154,039. 
Sec footnotes tend oftable. 
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TABLE 4—Continued 

FEDERAL REPUBLIC OF GERMANY: IMPORTS OF SELECTED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

States 

INDUSTRIAL MINERALS—Continued 

Fluorspar 247,380 215,271 — China 84,540; Republic of South Africa 71,750; - 

Kenya 14,104. 

Graphite, natural 43,061 35,828 65 China 14,895; Austria 2,482; Madagascar 2,178. 

Magnesite, crude including oxides 504,982 526,921 1,464 China 132,529; Netherlands 69,154; Greece 61,941. 

Phosphates, crude 1,208,982 902,914 352,492 Israel 202,009; Republic of South Africa 136,405. 

Vermiculite, perlite, similar materials 118,084 118,141 315 Greece 73,715; Hungary 18,237; Republic of South Africa 

| 13,087. 

MINERAL FUELS AND RELATED 

_ MATERIALS 

Coal: Anthracite and bituminous 6,409,120 10,857,038 715,741 

. Republic of South Africa 4,511,783; Poland 2,698,935; 

Australia 1,151,386. 

Coke and semicoke 908,042 852,922 27,500 Belgium-Luxembourg 307,683; Czechoslovakia 148,051; 

Netherlands 131,192. 

Gas, natural million cubic meters 44,766 51,259 — U-S.S.R. 21,861; Netherlands 18,802; Norway 10,596. 

Petroleum, crude __ thousand 42-gallon barrels 484,186 535,592 — United Kingdom 111,053; Libya 87,516; Norway 49,153. 

NA Not available. 

'Table prepared by W. Zajac. Data exclude imports from the German Democratic Republic but include imports into the German Democratic Republic for July-Dec. 1990. 

2Less than 1/2 unit. 
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THE MINERAL INDUSTRY OF | 

By William Zajac | 

During 1991, Greece continued to be | Greek economy to improve. The transfer | These areas have traditionally been one of 

a leading world producer of bentonite, | of EC structural funds to Greece would | the principal markets for some important 
emery, lignite, magnesite, and perlite and | also be a great boost to its economy. commodities produced in Greece, such as 

a significant European producer of Despite the Government program of | bauxite. The decline in the mineral 

alumina, bauxite, cement, ferronickel, | denationalization, only 19 companies | producing and processing industries in 

and pumice. Despite continuing problems | were sold during 1991, mostly small | this area caused a reduction in the need 
with the country’s economic situation, | industrial firms not directly involved in | for the materials produced in Greece, 
both public and private, the GDP, | the minerals industry. Data on selling | thereby cutting Greek exports and as a 

according to figures provided by the | prices, the timetable of payments, and | consequence, production. The small 

Greek Government to the Organization | actual cash receipts were not available, | increases in the production in_ the 

for Economic Cooperation and | but considering the old capital equipment | domestic industries in Greece have not 

Development (OECD), grew by 1.8% | and the fact that payment for some will | been enough to compensate for the loss of 

during 1991 based on 1985 prices, mainly | be spread over a number of years, | export markets. For example, the 

as a result of a sharp upturn in| receipts from the sales in 1991 were | production of alumina increased by 6%, 

agricultural production. At the same | insignificant. Some of the problems | the production of primary aluminum 

time, inflation dropped to about 18% by | encountered by this denationalization | increased by 2%, and the production of 

the end of the year from 23% in 1990 | program have been legal, the result of | aluminum semimanufactures increased by 
and public-sector borrowing requirements | claims made by the owners prior to | about 10% between 1990 and 1991, but 

dropped to 16% of the GDP from 18.5% | nationalization. Other problems were the | these increases did not create enough 

the previous year. result of deficiencies in the administration | demand to be able to stop the drop in 

of the program, lack of coordination | bauxite production. 

GOVERNMENT POLICIES between agencies responsible for the Among metals, Greece produces 
AND PROGRAMS privatization, overestimation of the value | aluminum, ferrochromium, ferronickel, 

| Of the firms, popular belief that a low | steel, and a small amount of secondary 

As the second year of the | price corresponded to a selloff to | tin. Other metals consumed in Greece 

implementation of the Government’s | foreigners (although only 4 of the 19 sold | must, by necessity, be imported, as must 

economic stabilization program, 1991 was | in 1991 were to foreigners), the statist | the final forms of the aforementioned 
a year of transition, with the main | attitude of many in decisionmaking | metals in forms that cannot be produced 
problems being the reduction of deficits | positions, and the fear that the | in Greece itself. (See table 1.) 

and borrowing requirements of the public | restructuring of the privatized firms) 
sector. Investment recovery is expected | would lead to job cuts. TRADE 
to be a result of major infrastructure | ——— —______>SS 
projects begun, such as the construction | PRODUCTION During 1990, Greece exported goods 
of a natural gas pipeline, the with a total value of about $8,021 
modernization of road and rail networks, Production of mineral products in | million.’ Of this total, inedible crude 

and the new airport at Spata. The | Greece during 1991 generally remained at | materials, excluding fuels, accounted for 

Maastricht accords on the Economic, | about the level of the previous year or | about $457 million, or 5.7% of the total; 

Monetary, and Political Union (EMU) of declined somewhat. In addition to the | iron and steel accounted for $415 million, 

the European Communities (EC) were a generally unfavorable worldwide | or 5.2% of the total; and aluminum metal 

positive development for the Greek economic conditions and the local | accounted for $279 million, or 3.5% of 

economy. Under the terms for entry into economic policy, the turmoil in the | the total. Of these three categories, 

the EMU, an_ individual country’s | political and economic arenas in eastern | aluminum metal was the only one that 

economy must meet the EC’s average, and central Europe had an adverse effect | increased in value compared to that of the 

which is a very strong incentive for the | On the mineral industries of Greece. | previous year, by 5.4%, from a value of 
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$265 million in 1989. The value of | companies, such as Hellenic Ferroalloys, | absorbing part of the future production of 

inedible crude materials, excluding fuels, | are in liquidation, and the assets have | the plant. | 
dropped by 12.7% from $523 million and | been put up for sale with the hope of 
iron and steel dropped by 9.4% from | reorganizing, restructuring, and possibly Chromium.—According to press 

$458 million. It is interesting to note that | restarting operations. Other companies, | reports, the ferrochromium plant run by 
the exports of bauxite by Greece declined | such as Hellenic Alloyed Steel, have | Hellenic Ferroalloys was closed in June 
by 67% between 1987 and 1990, from | declared bankruptcy. It is extremely | 1991 after an agreement with the Public 

1,224,290 tons to 401,648 tons. uncertain how many of such companies } Power Corp. (PPC) to restore power 

The EC continued to be the principal | can ever start operations again, not only | collapsed. Hellenic Ferroalloys owes 

market for Greek exports, accounting for | because of the huge debts owed, but also | PPC $70 million, and the agreement was 

almost 65% of the value total; the United | because of old, outdated facilities and | to have frozen the debt and restore 
States accounted for about 6% of the total | growing environmental concerns. | power. However, talks on resolving the 

value of merchandise exported. T h e | Principal facilities are shown in table 2. | situation broke down when PPC accused 

value of total merchandise imports by | (See table 2.) Hellenic Ferroalloys of submitting 

Greece in 1990 amounted to $19,701 inaccurate financial data. The 45,000- 

million, an increase of 22% from the | COMMODITY REVIEW mt/a plant has been undergoing 
total value of $16,103 million imported maintenance prior to its anticipated 
during the previous year. With respect to | Metals reopening when the power/debt problem 

| mineral-related imports, inedible crude will have been resolved. 
materials, excluding fuels, accounted for Aluminum.—The aluminum industry 
$1,530 million, or 7.8% of total goods | was one of the few parts of the mineral ‘Nickel.—Despite the discovery of new 
imported; crude petroleum accounted for | industry that was relatively healthy in | deposits, increased production, high 
$997 million, or 5.1% of the total value | Greece during 1991. Although bauxite | productivity, good sales, new 

of goods imported; and petroleum | production decreased during 1991, | investments, and a new dressing plant, 

products accounted for $456 million, or | principally as a result of the loss of | General Mining & Metallurgical Co. S.A. 

2.3% of the total. — export markets, alumina and aluminum | (LARCO), the only ferronickel producer 

In comparison to that of 1989, the | metal production both increased, despite | in Greece, did not have a good year in 

value of inedible crude materials, | the company’s ffinancial problems. | 1991. The depressed international price 

excluding fuels, imported during 1990 | According to Aluminium de Grece, the | for nickel, combined with the high cost of 

increased by 13.4% from $841 million. | company pays one of the highest prices | electric power and large obligations to the 
Imports of crude petroleum increased by | for electric power among aluminum | Industrial Reconstruction Organization 

27.6%, from $782 million, and imports | producers worldwide, and, as a result, | (IRO), caused the company to post a loss 

of petroleum products increased in value | company profits drop even when | at the end of the year. LARCO, 
by 126.2%, from $202 million in 1989. | production increases. however, was one of the few heavy users 

With respect to sources of imported The Hellenic Industrial Development | of electricity to reach an agreement with 
merchandise, the EC accounted for about | Bank (ETBA) remains committed to the | PPC despite owing a large amount of 

64% of the value of the total while the | construction of an alumina plant in | money for electric power. 
United States accounted for about 4% of | Thisvi, Boeotia, in collaboration with the 

the total and the Organization of | U.S.S.R. The foundation stone of the | Industrial Minerals 

Petroleum Exporting Countries accounted | plant was laid in 1987, procedures for the 
for about 6% of the total. acquisition of the land have been Asbestos.—Another company facing an 

completed, and work has started on | uncertain future is the Northern Greece 

STRUCTURE OF THE preparation of the site on which the plant | Asbestos Mines (MAVE), which had 
MINERAL INDUSTRY is to be built. Contracts for the supply of | debts of $185 million, of which $22 

| equipment and the extraction and storage | million were owed to PPC, at the end of 
The Greek mining industry, until of bauxite have been signed. When the | the year. The company’s activities were 

recently a dynamic factor in the economic plant is completed, the permanent work | suspended early in the year for 

development of the country, has, in the force is expected to be about 650 | nonpayment of power costs in conjunction 

past few years, been experiencing serious | persons. During 1991, the feasibility | with labor disputes. By the end of the 

problems, both financial and operational. | study for the project was brought up to | year, no decision had been made on the 

Many companies, especially those under date in order to be financed partly by the | fate of the company. At one point the 

control of the state, face serious financial | European Investment Bank. ETBA is | Government was to lease the company to 

problems such as large debt and high looking for a third partner in the project | foreign investors, hoping to privatize and 

operating costs. Some important | for one-third interest for financing and/or | stabilize the company using Government 

192 THE MINERAL INDUSTRY OF GREECE—1991



a 
ee 

collateral and a reduction in the work | units are hoped to be in operation by late | carriers. In addition to the ships under 

force. The Government then decided to | 1994. Greek registry, ethnic Greeks also owned 

liquidate the company, but that decision | a large number of ships under registry of 

was being reviewed at the end of the year | Reserves Cyprus, Lebanon, Liberia, and Panama. 

with the possibility of some sort of 

agreement between the Government and Greece has sufficient reserves of | OUTLOOK 

the labor force that could restart | bauxite, chromite, lead, nickel, and zinc 

operations. | and a wide range of industrial minerals, The policies of the Government that 

especially magnesite and perlite, to | took office in May 1990 have not yet 

Cement.—As part of the privatization | supply the domestic industry and export | shown any substantial improvement in the 

program, the 69.8% majority stake in the | commitments well into the 21st century. situation in the minerals industries in 

company held by the IRO in one of the Exploration carried out by LARCO at | Greece. The program of privatization has 

largest and most profitable cement | Aghios Ioannis, Euboea, and northern | not yet reaped any benefits for the : 

companies in Greece, Heracles General | Greece resulted in identifying a new 2 to | industry or the Government, and the 

Cement Co., was put up for sale. The | 3 Mmt of nickel ore and in changing the | income inflow from the sale of state- 

first stage of initial bidding was | classification of 2 Mmt from possible to owned enterprises has not begun. Many 

completed in December, and it is hoped | definite. Exploration was expected to companies have been operating at a loss 

that the finalization of the sale could be | continue in 1992. for many years, either as direct 

completed early in 1992. The The reserves of selected minerals in | beneficiaries of Government subsidies or 

Government was eager to start collecting | Greece are shown in table 3. (See table | as Government-owned enterprises, and 

revenue from its privatization program. | 3.) the reorganizing and restructuring of the 

Reportedly, British, French, Italian, companies to enable them to survive in a 

Spanish, and Swiss organizations were in | INFRASTRUCTURE competitive market had only started, so 

the bidding for the shares. Heracles has little could be determined about the 

about a 44% share of the Greek cement The railroad system in Greece, all | policy. As a member of the EC, Greece 

market, and one of its two plants, the | Government owned, totaled 2,479 km, of | is obligated to conform to the policies of 

one at Volos, has a 4.5-mt/a capacity, | which 1,565 km was 1.435-m standard- | the EC with regard to subsidies as well as 

said to be the largest in Europe. The | gauge track (of which 36 km was | with regard to the national economy. To 

company also has its own shipping fleet | electrified), 892 km of 1.000-m-gauge become a fully integrated member of the 

and berthing facilities, enabling it to | track, 100 km of double track, and 22 km | economic market, Greece must stabilize 

export worldwide, as well as 28 | of 0.750-m narrow-gauge track. The its economy, lower inflation, and lower 

subsidiaries and affiliated companies with | highway and road system totaled 38,938 | its foreign debt and borrowing 

activities including ready-mix concrete, | km, of which 16,090 km was paved, | requirements to levels that meet the 

mining, quarrying, and transport. 13,676 km was crushed stone and gravel, | standards of the other members. Failure 

5,632 km was improved earth, and 3,540 | to meet these standards will prevent 

Mineral Fuels km was unimproved earth. The inland | Greece from fully benefiting from its 

waterway system was 80 km, consisting | membership in the EC. As a result of its 

A combination of funding coming from | of three coastal canals and _ three | geographic location, Greece was affected 

the EC, the Greek Government, and | unconnected rivers. The pipeline system | more negatively economically from the 

private investors is expected for the | consisted of 26 km for crude petroleum Gulf War in early 1991 than the other 

construction of a pipeline to deliver | and 547 km for refined products. members of the EC because of closed 

natural gas from the U.S.S.R. via the Greece’s major ports were Piraeus and | airlane connections and _ interrupted 

border with Bulgaria to Athens as well as | Thessaloniki and the merchant marine | general trade patterns. 

storage facilities at Revythousa in Attica | fleet consisted of 958 ships over 1,807 It remains to be seen how successful 

for liquefied natural gas from Algeria. | tons dead weight and totaling 39,011,361 | the reorganization of the Greek industry 

The project also would have local | dead weight tons. The merchant fleet | will be under the new policies. If 

distribution centers along the length of | consisted of 2 passenger/cargo, 152 | successful, the Greek mining industry has 

the pipeline. The reaction to these two | cargo, 21 container, 17 roll-on/roll-off| a very good chance to return to the 

projects has been very favorable as a | cargo, 23 refrigerated cargo, and 1 | dynamic, progressive state that it had 

result of the positive repercussions | vehicle carrier ships. The tanker fleet | been in the past. 

expected for the environment owing to | consisted of 185 petroleum/oil/lubricant, 

the replacement of petroleum as an| 15 chemical, 10 liquefied gas, 25); = 

energy source. The cost of the entire | combination ore/oil, and 5 specialized Greck drateans (DY) va aye nn oe DR 

project is expected to be about $1.5 | ships. The merchant fleet also had 707 | 157.6=us$1.00. 

billion, and the first natural gas power | bulk carriers and 19 combination bulk 

THE MINERAL INDUSTRY OF GREECE—1991 193



eee 

OTHER SOURCES OF INFORMATION 

Agencies 

The Institute of Geology and Mineral | 
Exploration (IGME) : 

70 Messoghion Street 

608 Athens, Greece 

Project Studies and Mining Development 

Corp. S.A. (GEMEE) 
15 Valaoritou Street 

106 71 Athens, Greece | 
Hellenic Industrial and Mining Investment Co. 
(HIMIC) 
3 Korai Street 
105 64 Athens, Greece | 

Hellenic Industrial Development Bank S.A. 
(ETBA) 
18 El Venizelou Street . 
196 72 Athens, Greece : 

National Investment Bank for Industrial | 
Development 

14 Amalias Avenue 
192 36 Athens, Greece 

Public Power Corp. 
30 Halkopcondyli 
104 32 Athens, Greece 

Public Petroleum Corp. | 
119 Kifissias Maroussi 

151 24 Attica, Greece 

Bauxite Parnasse Mining Co. 
21a Amerikis Street 

- 106 72 Athens, Greece 

Aluminium de Grece SAIC 

1-3 Sekeri | 
106 71 Athens, Greece | 

Publication 

Statistiki Epeteris Tis Ellados (Statistical 
Yearbook of Greece), Athens. 
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TABLE 1 | 

GREECE: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity” 1987 1988 1989 1990 1991 

METALS 

Aluminum: 

Bauxite 72,455,988 72,460,782 2,550,015 72,495,940 2,133,521 

Alumina, Al,O, equivalent 518,000 514,650 521,000 *587,000 624,600 

Metal: 
| 

Primary 126,751 148,253 144,833 ™149,674 152,368 

Secondary °7,000 °7,000 °7,000 72,882 3,000 

Chromite: 

Run-of-mine 211,599 180,836 187,322 177,400 °75 ,000 

Marketable products: 

Direct-shipping ore *16,000 °14,000 °15,000 °13,000 °5 ,500 

Concentrate 63,825 49,535 47,324 *22,400 9,500 

Ironandsteeli: 
Iron ore and concentrate, nickeliferous:? 

Gross weight 1,083,000 1,572,954 2,013,021 72,112,725 2,023,678 

Fe content 423,000 640,000 820,000 ™860,600 814,600 

Metal: 

Pig iron 7 7 7 ™_ — 

Ferroalloys: 

Ferrochromium *43 287 *44,147 43,579 30,300 *15,000 

Ferronickel 35,400 50,500 741,200 F 60,500 64,020 

Steel, crude 907,000 959,000 7957,000 999,000 995,000 

Lead: 

Mine output, Pb content by analysis 20,600 25,900 24,500 *26,200 31,700 

Metal: 

Smelter, primary 700 15,100 *5 ,600 _ — 

Refined: a OO OO a ee 

Primary SStst=<“Ci‘SS:S—S:—CC( SS 700 13,100 5,600 re _ 

Secondary  —CS 2,000 2,000 1,400 rT ~ 

Total 2,700 15,100 7,000 _ . — 

Manganese: 

Ore, crude: 

"Grossweight 19,010 17,830 18,925 °18,500 13,540 

Mn content 6,277 5,900 °6,000 °6,000 °4,480 

Concentrate: | 

Gross weight 4,024 3,725 3,034 5,400 3,840 

Mn content 1,932 1,825 1,487 re? 500 1,882 

Nickel: 

Ore: Ni content of nickeliferous iron ore 9,200 ™15,400 ™18,900 18,500 24,284 

Metal: Ni content of ferronickel 9,202 13,131 16,097 715,727 16,005 

Silver: Mine output, Ag content 52 61 61 763 °70 

Tin: Metal, secondary 200 200 800 ™700 200 

Zinc: Mine output, Zn content by analysis 20,700 21,200 24,600 26,700 30,000 

INDUSTRIAL MINERALS 

Abrasives, natural: Emery *7,500 °7,500 °7,000 °7,000 7,855 

Asbestos: 

Ore 3,384,000 4,000,000 4,500,000 *4,320,000 *400,000 

Processed 60,134 71,114 73,300 65,993 *5,500 

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

(Metric tons unless otherwise specified) 

Commodity’ 1987 1988 1989 1990 1991 
INDUSTRIAL MINERALS—Continued 

Barite: 

Ore, crude 4,799 1,316 1,247 1,617 1,309 

Concentrate 1,881 1,407 1,218 *1,250 763 
Cement, hydraulic | 13,168,000 13,053,000 12,535,000 713,561,000 13,580,000 
Clays: 

Bentonite: 

Crude 681,101 730,525 1,096,177 592,684 600,286 
Processed 360,831 502,537 529,802 *500,000 474,796 

Kaolin: 

Crude 144,634 127,395 67,234 7169,986 189,235 
Processed 5,720 4,163 6,946 * °17,500 °20,000 

Feldspar22200SOt”t~é~<‘é™SOSO*~;~;~;~#~#~é‘OCNW 8,260 37,531 28,903 17,608 °17,500 
Fluorspar, grade unspecified 112 7604 450 * °150 *150 
Gypsum and anhydrite 665,144 599,011 *540,637 *450,149 *450,000 
Magnesite: 

Crude 842,000 847,911 904,000 696,900 | 590,188 
Dead-burned | 222,807 237,995 214,945 150,300 118,602 
Caustic-calcined 119,096 124,140 111,826 *119,200 130,801 

Nitrogen: N content of ammonia *254,000 *263 ,000 °242,000 *257,000 *255,000 

Perlite: 

Crude 360,831 361,849 390,849 * 360,000 369,495 
Screened ~ 208,352 211,404 217,305 * 240,000 286,404 

Pozzolan (Santorin earth) 814,000 358,000 786,000 °785 ,000 536,320 
Pumice 779,885 752,525 640,152 *600,000 445,143 
Pyrites, gross weight 148,972 130,129 97,051 * °70,000 *60,000 
Salt, all types ™141,548 181,324 *148,265 ~ *°150,000 °150,000 
Silica sand *38,000 *38,000 61,144 *60,000 *60,000 
Sodium compounds: 

Carbonate °1,000 1,000 900 *900 *900 
Sulfate °7,000 °7,000 *6,000 *6,000 *6,000 

Stone: Marble cubic meters * °595,000 * °655,000 365,146 *300,000 "225,000 

Sulfur: Oo ae an — 

S content of pyrites "67,037 58,558 57,150 741,247 35,332 

Byproduct: 

Natural gas °135,000 °135,000 *135,000 °135,000 °125,000 

Petroleum *5 ,000 °5 ,000 *5 ,000 *5 ,000 *6,000 

Total * °207,037 7 °198,558 ™ °197,150 *°181,247 °166,332 
Talc and steatite 79,507 1,587 710,518 1,114 790 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 

Lignite 43,100,000 48,091,733 49,772,000 49,909,300 50,537,241 
Lignite briquets 121,000 *130,000 ™155,000 7160,000 °162,000 

Coke: 

Coke oven — 7 7 7 _ 

Gashouse *18,000 *19,000 *16,000 °16,000 °16,000 
See footnotes at end Of BG TTT 
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TABLE 1—Continued 

GREECE: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) | 

Commodity 1987 1988 1989 1990 1991 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Gas: 

Manufactured, gasworks million cubic meters *°18 7°19 ¥°18 7°18 °18 

Natural do. 152 181 185 191 *180 

Petroleum: 

Crude: 
. 

As reported thousand metric tons 1,238 1,142 27 7825 843 

Converted thousand 42-gallon barrels 8,907 8,215 76,666 5 935 6,065 

Refinery products: CS a a — a 

Liquefied petroleum gas do. 3,515 3,990 4,396 4,478 5,951 

Gasoline do. 720,596 25,636 "26,648 28,551 26,588 

Mineral jelly and wax do. 24 16 39 24 “20 

Naphtha do. 6,401 5,976 5,177 4,675 1,921 

Jet fuel do. *15,968 ™14,840 714,768 *14,400 *11,600 

Kerosine do. 202 "163 101 171 °150 

Lubricants do. 1,281 "1,267 1,148 "1,323 1,106 

Distillate fuel oil do. 728,408 25,506 27,848 727,117 24,409 

Residual fuel oil do. 41,978 36,963 37,243 *37,269 34,419 

Bitumen do. 800 1,291 1,703 1,479 2,048 

Petroleum coke do. 385 644 754 748 700 

Other do. *469 ™490 616 7644 506 

Refinery fuel and losses do. * °2,680 * 3,240 * 3,460 * *3,660 *3 ,000 

foal SOt*~<“Cs~Ssts‘SO..C«‘éMdw@S OF 9%22,704 ~ F °420,020 ~ ¥*123,900 " ¥°124,538 112,418 
*Estimated. ‘Revised. 

'Table includes data available through Oct. 31, 1992. 

2In addition to the commodities listed, crude construction materials are produced, but no basis exists for estimation. 

*This ore is mined for its nickel content and there is no indication that the iron content is recovered other than in ferronickel. 

TABLE 2 | 

GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

. (Thousand metric tons unless otherwise specified) 

ae 

Commodity Major operating companies and major equity Location of main facilities Annual 

owners capacity 

Alumina Aluminium de Gréce S.A. (60% owned by Distomon, in Boeotia area 600 

Pechiney of France) | 

Aluminum do. do. 160 

Asbestos Asbestos Mines of Northern Greece S.A. (MAVE) Mines at Zidani, near Kozani 110 

(Hellenic Industrial Development Bank- Plants at Zidani, near ozani 100 

Government, 95 %; International Finance 

Corporation, 5%) 

Barite Silver and Baryte Ores Mining Co. S.A. Milos Island 10 

(Eliopoulos-Kyriacopoulos Group) 

Bauxite Bauxites Parnasse Mining Co. S.A. (Eliopoulos- Mines in Parnassos-Ghion area and 2,000 

Kyriacopoulos Group) Pasha, Euboea Island 

Do. Eleusis Bauxites Mines, S.A. (ELBAU-MIN) Plant in Drama and Eleusis; mines near 700 

(National Bank of Greece) Drama, Itea, Kimi and Mandra 

Do. Delphi-Distomon S.A.; Hellenic Bauxites of Opencast mines at Delphi-Distomon area 500 

Distomon S.A.; (Aluminium de Gréce S.A.) 

Delphi Bauxites S.A. 
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, | TABLE 2—Continued 

GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) | 

Commodity Major operating companies and major equity Location of main facilities: Annual 
owners capacity 

Bauxite—Continued Am. E. Barlos-Bauxite Hellas Mining S.A. Mines at Distomon (Elixon), Beotia ~ 300 

Processing plant at Distomon, Beotia 250 

| Bentonite: . 

Crude Mediterranean Bentonite Co. S.A. (Industria Surface mines on Milos Island 20 
| Chimica Mineraria S.p.A., Italy) - 

Do. Mykobar Mining Co. S.A. (MI Drilling Fluids) _ Mines at Adamas, Milos Island 180 
| Plants at Adamas, Milos Island 150 

Do. Silver and Baryte Ores Mining Co. Mines at Adamas, Milos Island 500 
Processed do. . | Plant at Voudia Bay, Milos Island 400 

Cement Halkis Cement Co. S.A. : Micro-Vathi plant, west-central Euboea 3,000 
Do. Halyps Cement S.A. (acquired in 1990 by Ciments Paralia Aspropyrgos plant, Athens 800 

Frangais, France) 

Do. | Heracles General Cement Co. S.A. [Industrial Plant at Milaki 1,900 
Reconstruction Organization (IRO), 69.8%] Plant at Volos 4,600 

Do. | Titan Cement Co. S.A. Elefsis plant, Athens region 400 

Kamari plant, Boeotia 2,600 

Patras plant, northern Peloponnesus 1,900 

-  Salonica plant, Salonica 1,650 
Chromite Financial Mining-Industrial and Shipping Corp. Tsingeli mines and plant near Volos 25 

(FIMISCO) (RO) 

Do. Hellenic Ferroalloy S.A. (HFA) (Government) Skoumtsa mines in Vourinos 350 
(operations suspended in November 1991) Skoumtsa concentrator in Vourinos 110 

Ferroalloys: 

Ferrochrome HFA (Government) (operations suspended in Tsingeli near Volos 45 
November 1991) 

Ferronickel, Ni content General Mining & Metallurgical Co. SA (LARCO) Larymna Metallurgical Plant 25 
| (RO) 

Lead: Mine: Pb in concentrate Hellenic Chemical Products and Fertilizer S.A. Kassandra mines (Olympias; Stratoni), 31 
. (Bodossakis Group) northeast Chalkidiki 

Lignite Public Power Corp. (DEH) (Government) Aliveri Mine, Euboea Island 420 

Megalopolis Mine, central Peloponnesus 7,000 

Ptolemais Mine, Near Kozani 28,000 

Magnesite, concentrate Financial-Mining-Industrial and Shipping Corp. Mines at Gerorema, Kakavos, and 350 
(FIMISCO) (Government owned, IRO) Paraskevorema at Mantoudhi, northern 

Euboea Island 

Do. Grecian Magnesite S.A. Mines at Yerakini and Kastri in 400 
Chalkidiki 

Do. Magnomin-General Mining Co. S.A. (A subsidiary Mines at Vavdos, Chalkidiki 68 
of Radex Eraclit Industrie Beteiligungs GmbH, Processing plant at Vavdos 60 
Austria) 

Manganese (battery grade MnO, concentrate) Eleusis Bauxite Mines Mining, Industrial and Nevrokopi, Drama 4 
Shipping S.A. [National Bank of Greece (OAB)] 

Natural gas (million cubic meters per day) Public Petroleum Corp. (DEP) (Government) Prinos offshore gasfield and oilfield, east 125 

of Thasos Island 
Nickel, ore General Mining & Metallurgical Co. S.A. Agios Ioannis mines near Larymna 500 

(LARCO) (IRO) Mines at Euboea 2,500 
Perlite Silver and Baryte Ores Mining Co. S.A. Kos and Milos Islands 250 

Plant at Pireaus 300 
Do. Otavi Minen Hellas S.A. (Otavi Minen AG, Milos Island 120 

Germany) 

Do. Peletico Hellas S.A. (Peletico Ltd. of Cyprus) do. 20 
Do. N. Bouras & Company Kos Island 75 
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TABLE 2—Continued 

GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

_ (Thousand metric tons unless otherwise specified) 

I 

Commodity Major operating companies and major equity Location of main facilities cnvacity 

Petroleum, refined (42-gallon barrels per day) Hellenic Aspropyrgos Refinery S.A. Aspropyrgos 95,000 

Do. Motor Oil (Hellas) Corinth Refineries S.A. Aghii Theodori, Corinth 140,000 

Do. Petrola Hellas S.A. Eleusis 100,000 

Do. Thessaloniki Refining Co. A.E. Thessaloniki 76,000 

Pozzolan (Santorin Earth) Lava Mining & Quarrying Co. Ltd. (Heracles Quarries on Ghyali Island 800 

General Cement Co. S.A.) 

Steel, crude Halyvourgia Thessalias S.A. (A subsidiary of Steelworks at Volos (Operates two 35- 1,500 

Manessis Bros. and Voyatzis S.A. (65%); the ton electric-arc furnaces) 300 

balance, 35%, owned by state-owned National | 200 

Investment Bank for Industrial Development- 
NIBID) . 

Do. | Halyvourgiki, Inc. Steelworks at Eleusis (three 100-ton 1,200 

electric arc furnaces) 

Do. Helleniki Halivourgia S.A. Steelworks at Aspropyrgos (operates two 400 

55-ton electric furnaces) 

Do. Metallurgiki Halyps S.A. (closed in 1988) Steelworks at Almyros, near Volos 300 

(operates two 50-ton electric-arc 

: furnaces) . 

Do. Sidenor S.A. (also known as Halivorgia Voviou Steelworks at Nea Maguisia, near 350 

Ellados S.A.) Thessaloniki (operates two 50-ton and | 

two 30-ton electric-arc furnaces) 

Zinc: Mine: Zn in concentrate Hellenic Chemical Products and Fertilizer Co. Kassandra mines (Olympias; Stratoni), 25 

(Bodossakis Group) | northeast Chalkidiki 

TABLE 3 

GREECE: RESERVES’ OF 

SELECTED MINERAL 

COMMODITIES FOR 1991 

(Million metric tons) 

Commodity Reserves 

Asbestos 4 

Barite 4 

Bauxite 750 

Chromite 16 

Iron 70 

Lead, content of ore 7 

Lignite 3,570 

Magnesite 50 

Manganese, content of ore 2 

Nickel, content of ore 3 

Perlite 200 

Pyrite —6~6 

Zinc, content of.ore 1.3 
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THE MINERAL INDUSTRY OF | 

| By Walter G. Steblez | 

In 1991, Hungary continued to report | GOVERNMENT POLICIES | PRODUCTION. 
declines of production in all the major AND PROGRAMS TT TT 

sectors of its mineral industry: metals, | —-@@ ——————___ Hungary continued to show a 

industrial minerals, and mineral fuels. The Government of Hungary continued | downward production trend in 1991 in the 

The major factors behind the declining | ,, promote programs designed to create | metals, industrial minerals, and mineral 
production trend in the country’s minerals market economy conditions in the fuels sectors of the minerals industry. In 

industry were the transition from country. In March, the Government | contrast to the country’s previous 

Hungary’s centrally planned economy to began the implementation of a 4-year centrally planned socialist economic 
a market-based system and the dissolution economic reform package. The broad | system, Hungary’s transition to a market 

of intra-CMEA trade, in which Hungary features of this program included the | «onomy no longer obligated the 

played an integral part. State-owned reduction of expenditures in the central | Government to pr oduce mineral raw 

heavy industries, which included the budget from 51% of the GDP in 1991 to materials at “all costs," maintain full 

minerals sector, continued to receive 46% by 1993 and the further reduction of employment, and invest the majority of 
fewer subsidies from the Government and state subsidies to 7% of the GDP in 1991 | the available capital in heavy industries. 

therefore had to rely more on market from 9% in 1990. and down to 4% of the | Moreover, as in other branches of the 

demand than on production targets | Gnp in 1993. To accelerate currency | economy, the structural and production 

imposed by central planning authorities in convertibility, the forint, which had been | profiles of the constituent branches of 

past years. A similar economic transition an unconvertible currency, was devalued | Hungary ’s minerals industry should 

status among Hungary’s former CMEA by 13% in January, relative to a basket of increasingly continue to conform to the 

trading partners forced a major West European currencies and the U.S. | demands of the market. In 1991, the 

reorientation of the country’s foreign | aojiar, In 1991 the forint was described | aggregate value of output of the country’s 
trade toward the world market. This | ,.. internally convertible, which was based | mining and extracting sectors fell by 
resulted in a realignment of Hungary’s | |. ao fact that Hungarian enterprises | about 12% compared with that of 1990. 

industrial profile more toward the could hold hard currency accounts and Coal mining and natural gas extraction, 

country’s real economic needs and convert part of their forint profits to buy respectively, declined by about 18% and 

therefore more realistic mineral | 4364 currency imports. Another element | 8%. Similarly, the output of both the 
production levels. In 1991, Hungary’s | «i. reform package was a provision to | iron and steel and aluminum sectors fell 

GNP declined by about 7% compared abolish import and export licensing | by about 17%. The decline of production 

with that of 1990, and the value of gross requirements. Average import duties | in the building materials and petroleum 
industrial output fell sharply by 19% | |. 16 be cut from 50% to 7% during | refining sectors was less substantial, 

during this period. this period. Since its establishment in | amounting to 5% and 4%, respectively. 
By European standards, Hungary | i999 through the end of 1991, | (See table 1.) 

remained a major producer of bauxite, privatization of state-owned companies by | ——————_____. 
alumina, and aluminum products, the State Property Agency (AVU) TRADE 

although the future of this industry had involved 500 relatively small enterprises. 

become uncertain m light of the emerging Large-scale enterprises, including those in In 1991, the policy of reorienting 

market forces within the country. . the country’s mineral industry, remained | Hungary’s foreign commerce from 
Major events in the country’s mineral | 04. owned during the year. In February | traditional CMEA areas toward market 

industry during the y car included the | j99; 4 new holding agency was | economy countries continued from the 

restructuring of the aluminum and coal | .t.bjished to buy failing and/or very | Previous year. Total exports to former 
industries and the privatization of the unprofitable enterprises from AVU for centrally planned European countries fell 

uranium mining industry. | restructuring and resale. by 12.3% during this period, while those 

to the EC and the EFTA rose by 56% 
and 52%, respectively. During this 
period, the value of Hungary’s total 

imports amounted to 856 billion forints,' 
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which represented an increase of 53.9%, | 1992 and 1993, although they may | hard currency-based trading system, the 
of which imports from former Eastern | continue to operate their secondary | development of the Recsk deposit began 
European planned economy countries rose | aluminum smelters, which are | to acquire greater economic importance. 
by 26.4%, while those from EC and | significantly less energy intensive than | In midyear, the AVU allowed the Recsk 
EFTA countries rose by 68.3% and | those for smelting primary metal. | mining company to form a joint public 
91.5%, respectively. Moreover, HUNGALU would continueto | limited company (PLC). The 

Available data for the first 6 months of | produce alumina largely for export in | Government of Hungary, reportedly, 
1991 indicated that imports of mineral | exchange for primary metal needed by the | would own 50% equity in this venture, 
raw materials declined by 56.9% | company’s fabricating operations. The | while a U.S.-Austrian joint venture, 
compared with the same period in 1990, | decline in output of both bauxite and | Development Coordinators International 
while exports of the same category of | primary metal in 1991 was consonant | (DCI), would also hold 50% of the 
goods fell by 12.8%. with HUNGALU’s observance of high | equity. However, DCI, reportedly, was 

energy costs and supply and market | to have the predominant executive powers 
STRUCTURE OF THE demand. at the mine. DCI would contribute $10 
MINERAL INDUSTRY million toward the purchase of its share 

| Copper.—In 1991, Hungary moved | of equity, and, additionally, $160 million 
The information provided in in table 2 | closer toward resolving the status of its | would be allocated for mine development. 

lists the names of administrative bodies as | Recsk copper ore deposit and mine | DCI also reportedly concluded an 
well as subordinate production units of | infrastructure (exploratory underground | agreement with RTZ Consultants of the 
the main branches of the country’s | mine and surface pilot plant), which had | United Kingdom for the latter to prepare 
mineral industry. (See table 2.) been placed on a care-and-maintenance | technical and operational plans for the 

. basis since the early 1980’s. The deep- | mine. When operational, the Recsk mine 
COMMODITY REVIEW lying Recsk ore body in the Matra | reportedly would produce 2.5 Mmt/a of 

| mountains contained between 172 and 175 | copper ore and 500,000 mt/a of zinc- 
Metals Mmt of copper ore, grading 1.12% | bearing ore. Annual metal output from 

copper, and about 20 Mmt of | this operation was expected to amount to 
Aluminum and Bauxite.—In February, | Polymetallic ore, grading 4.22% lead and | about 40,000 tons of copper and 10,000 

the Government of Hungary formally | 9.92% zinc along with smaller quantities | tons of zinc. 

decided to reorganize HUNGALU, | of gold, molybdenum, and _ silver. 
known officially in Hungary as the | Geological investigations conducted by Iron and Steel.—PLC Ozder Stahlwerke 
Hungarian (Magyar) Aluminum Trust | the Government, reportedly, determined | AG (Ostag), formed in late 1990 as a 
(MAT). The plan involved the transfer of | the area of mineralization to be about 10 | joint venture between Metallgesellschaft 
all shares of the 14 constituent enterprises km’. Porphyritic copper was found to | AG (30%) and Korf AG (30%), both of | 
of HUNGALU to the AVU to prepare for | Occur over a 2-km/ area with a peripheral | Germany, and Hungary’s integrated 
eventual privatization. The Government | mineralization of pyrite and chalcopyrite. | steelworks Ozki Kohazati Uzemok 
of Hungary would be the majority | Also, the surrounding area was found to | (OKU), reportedly had problems in early 
stockholder in HUNGALU’s privatized | contain polymetallic mineralization. With | 1991. OKU, serving in the capacity of a 
enterprises, but the reorganization plan | the collapse of CMEA-based commodity | government holding company with a 40% 
would permit foreign investment of up to | barter trade, Hungary’s traditional copper | share in Ostag, was faced with dynamic 
49% in the new. enterprises. | trade with former CMEA member | management decisions by the Korf- 
HUNGALU’s management expected the | Countries, reportedly, declined by about | Metallgesellschaft consortium to raise 
predominant share of foreign investment | 84% in 1991 compared with that of 1990. | efficiency by installing a 90-ton cokeless 
to be made in enterprises involved inthe | On a per capita basis, Hungary’s | energy-optimizing furnace in place of the 
production of aluminum | Consumption of copper during this period | existing open-hearth furnaces and by 
semimanufactures, which had been the | fell from 4.5 kg to 2.2 kg. Most of | reducing the work force at the company. 
most profitable branch of the industry. | Hungary’s requirements for copper in Additionally, major debts accumulated 
In July, the plan was put into operation, | 1991 were met by imports from Poland | in 1990 under the previous management 
symbolized by the official change in the | 4S opposed to the U.S.S.R. in previous | of the Ozd steelworks, as well as losses 
Trust’s title from MAT to HUNGALU. | years. Imports of copper from market | accrued during the first quarter of 1991, 
Reportedly, at yearend, the Ajka smelter | @Conomy countries, reportedly, fell from | reportedly prompted OKU’s German 
was closed, largely owing to high electric | about 22% of the country’s total copper | partners to demand the assumption of a 
power costs. HUNGALU’s_ two | imports in 1990 to 4.9% of the total in | proportional share of the company’s debt 
remaining smelters at Tatabdnya and | 1991. burden by the Government of Hungary. 
Inota reportedly would be closed later in In view of Hungary’s shift of foreign | Ostag’s management also reportedly 

trade away from barter and toward a full | expressed an interest in acquiring 
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additional assets at the steelworks that | Industrial Minerals at the work face and would affect foreign | 

were not included under the provisions of workers first. 

the initial joint-venture agreement. These | In contrast to Hungary’s other heavy | 

included separate service units at the | industries, including metal mining and Natural Gas and Petroleum.—In 1991, 

plants in charge of haulage, maintenance, | processing, which showed a declining | Hungary’s National Oil and Gas Trust 

and supplying fuel and power to the | production trend and a need for extensive | was abolished and replaced by the 

company’s facilities. A light section mill | rationalization, industrial minerals were | Hungarian Society of Oil and Gas 

was also included in the acquisition list. | seen as having a brighter future. This | Industries, which would control all 

Reportedly, the offer for these assets was | was mainly because of the forecast | aspects of the industry’s operation and 

less than 10% of their book value. In| growth in the construction, | also would give greater independence to 

midyear, reportedly faced with the | pharmaceutical, and chemical sectors of | the constituent enterprises in the industry. 

inability to operate Ostag effectively and | the country’s economy. Hungary’s desire | More than 80% of the country’s import 

Ostag’s mounting losses, the German | to eventually join the EC would| needs of petroleum have been met 

consortium of Metallgesellschaft AG and | necessitate the adoption of EC standards, | historically by barter-based shipments 

Korf AG withdrew from the Ostag | including those relative to infrastructure. | from the U.S.S.R. Similarly, all of 

partnership. Reportedly, the German | The decline of the country’s output of | Hungary’s import needs of natural gas | 

consortium’s assets in Ostag, valued at | most industrial minerals in 1991 reflected | had been met by shipments from the 

about $26 million, were to be transferred | a transitional economy in which the | U.S.S.R. 

to the Hungarian Development Institute, | construction industry’s old centrally The closure of the Adria pipeline, 

a Government agency, in exchange for | planned priorities were being replaced | because of the civil war in Yugoslavia, 

other unspecified assets of equal value. gradually by market demand. forced Hungary to obtain additional 

The decline in the U.S.S.R.’s demand supplies of petroleum from Iran, partly 

for Hungary’s output of steel pipe and | Mineral Fuels on a barter basis. Financial assistance to 

semimanufactures, reportedly, led to the Hungary for the purchase of additional 

shutdown of Csepel Muvek Femmu’s Coal.—Despite the increase in the use | supplies of petroleum reportedly was 

(Csepel Metal Works) two of three open- | of oil and gas-fired electric power | provided by the International Monetary 

hearth furnaces. The company’s three | stations, coal and lignite power stations in | Fund. 

open-hearth and two electric steel | 1991 reportedly had an aggregate 

furnaces had supplied much of the feed to | installed capacity of about 1,819 MW, or Nuclear Energy.—The Paks nuclear 

the company’s seamless tube mill. | approximately 26% of the country’s | power station, which accounts for about 

During the year, Csepel actively began to | installed electric power generating | 25% of the country’s electric power 

seek foreign joint-venture investment in | capacity. Despite both the uneconomic | output, signed an agreement with Mecseki 

its pipemaking operation. and environmentally polluting aspects of | Ercbanyaszati Vallalat (MEV), Hungary’s 

its use, the mine output of subbituminous | uranium mining enterprise at Pecs, to 

Manganese.—The Urkut manganese | coal and lignite decreased only slightly | purchase 414,000 kg of yellow cake. 

mine in the Bakony Mountains continued | because only about 50% of Hungary’s | Although the purchase price of $60/kg 

to produce some carbonated and oxidized | energy needs were met by domestic | was higher than the world spot market 

ores. The significant decline in | production. Additionally, a significant | rate for uranium concentrate, this 

manganese ore output in 1991 presumably | decrease in coal production and ensuing | transaction assured the solvency of MEV 

reflected the sharp decline in barter-base | layoffs would cause socially | during its restructuring period as well as 

trade with former CMEA members. In | "unacceptable" levels of unemployment. | the longer term viability of a domestic 

past years, most of Hungary’s manganese | However, closure and rationalization of | source of supply. 

was designated for export to these | the most unprofitable operations 

countries because Hungary lacked the | continued. Reportedly, late in the year, | Reserves 

necessary facilities and electric power to | the Mecsek Coal Mine Company went 

domestically produce electric furnace | into receivership because of debts that Taking into consideration Hungary’s 

ferromanganese. Reportedly, some of the | accumulated to 6 billion forints. A court- transition to a market economy system, 

ore is used for the production of blast | appointed commission would reportedly | the country’s mineral resources would 

furnace ferromanganese. The decline in | assess the company’s assets to begin debt | have to be reevaluated from the 

the country’s total ferroalloy production | payment to about 60 of the coal mine’s | perspective of market economics. 

parallels the decline in the country’s steel | creditors. Until then all loss-making | Reserves, as defined by most market 

output. operations at Mecsek would be curtailed. | economies, are those mineral deposits 

It was expected that layoffs would occur | that can be mined at a profit, under 

in all employment categories except those | existing conditions with existing 

technology. In CMEA countries, 
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including Hungary, the previous policies | beneficiation. The general conditions of industry’s products, and 6.4% of the iron 
for centrally planned industrial | exploitation and the hydrogeological | and steel and nonferrous metals. 
development often had more to do with | environment are known in good detail. Hungary’s highways had a total length 

| political rather than economic In category C,, the “reserves" in place | of 130,000 km, of which 28,701 km was 
considerations. The chief principle of | are estimated by a sparse grid of part of the national highway system. In 
industrial development was to attain self- | exploratory boreholes or workings. This | 1990, the country’s highway system 
sufficiency at all costs. Centrally planned | category also includes "reserves" | carried 14.2% of the fuels, 78.4% of the 
directives to discover exploitable | adjoining the boundaries of A and B| ores and mining-related products, 73.1% 
resources may have resulted in possible | categories of ore as well as "reserves" of | of the construction industry’s products, 
overevaluations of collected field data. | very difficult deposits in which the | and 19.6% of the iron and steel and 
Consequently, it would probably take | distribution of the values of mineral | nonferrous metals. 
Hungary a number of years to determine | cannot be determined even by a dense The country’s pipeline network 
its real mineral reserves from a market | exploratory grid. The quality, types, and | consisted of a 1,204-km line to carry 
economy standpoint. industrial grades and technology of | crude oil, a 600-km line for refinery 

The system that was used to measure | beneficiation are ascertained tentatively | products, and a 3,800-km pipeline for 
reserves was based on two cross-imposed | by means of laboratory tests and analyses | natural gas. In 1990, Hungary’s 
classification schemes, one relating to the | and by analogy with known deposits of | pipelines carried 40.3% of the total fuel 
suitability of the mineral in question for | the same type. The general conditions of | transport. 
exploitation and the other relating to the | exploitation and the hydrogeological The total net installed electric 
reliability of the information on the | environment are known tentatively. generating capacity as of 1990 amounted 
quantity of mineral in place. The first | The C, category includes those | to 6,956,000 kW, of which 4,750,000 
system determined whether the deposit | "reserves". in place that adjoin the | kW was rated by thermal electric 
was exploitable, given current | explored "reserves" of A plus B plus C, | generating plants, 1,760,000 kW by 
technological capability and industrial | categories as well as "reserves" indicated | nuclear powerplants, and 46,000 kW by 
need. The second classification related to | by geological and geophysical evidence | hydroelectric power facilities. 
the reliability of data gathered on the | and confirmed by boreholes. Taking this 
quantity of mineral in situ. system into account, Hungary’s major | OUTLOOK 

The second classification designated | mineral resources in categories A+B+C, 
deposits into “reserve” (resource) | are provided in table 3. (See table 3.) Given the Hungarian Government’s 
categories A, B, C,, and C, where objective to bring the country into 
sufficient geological data have been | INFRASTRUCTURE conformity with standards that are current 
gathered relative to the size of the deposit within EFTA and the EC, greater 
and its mineral grade. In category A the | Railways carried a substantial amount of | investment can be envisaged for the 
"reserves" are known in detail. The ore | Hungary’s mineral freight. The railroad | reconstruction and modernization of the 
boundaries are outlined by. trenching, | network consisted of 7,779 km of track, | country’s infrastructure: transportation 
exploratory, workings, or exploratory | of which 7,513 km was 1.435-meter networks, commercial buildings, and 
boreholes. The depositional environment, | standard gauge track. According to the | private and publicly owned dwellings, 
the proportion of different commercial | most recent data, in 1990, of the total | etc. To accommodate most of these 
grades of ore, and the hydrogeological | volume of mineral freight carried in | objectives, the country’s industrial 
conditions of the exploitations have been | Hungary, railroads carried 44.8% of the | minerals and construction materials 
ascertained and the quality and | fuels, 18.8% of ores and other mining | sectors would increase in importance as 
technological properties of the ore have | products, 26% of the construction | the demand for cement, quarry products, 
been ascertained in detail, assuring the | materials, and 74% of the total amount of | and other industrial minerals increases. 
reliability of projected beneficiation and | iron and steel and nonferrous metal | To respond to growing domestic market 
production operations. products. demands for structural steels, as well as 

In category B, the "reserves" in place | Hungary also had maritime port access | the Government’s plans to increase both 
are explored. The ore bodies are | on the Baltic Sea in Poland at Gdansk and energy efficiency and minimize 
outlined by exploratory workings or | Gdynia, as well as at Rostock in the | environmental degradation, the country’s 

_ | boreholes. The depositional environment | German Democratic Republic. Major | steel industry may adopt the more energy- 
is known and the types and industrial | ports on the Danube were located at | efficient minimill approach rather than 
grades of ore are ascertained but without | Budapest and Dunaujvaros. In 1990, | reliance on integrated steel mills. 
details of their distribution. The quality | marine transport carried 0.7% of the 
and technological properties of the ore | fuels, 2.8% of the ores and mining-; | 
are known sufficiently well to ensure the | related products, 0.7% of the construction | Huns: Abecor Country report, Barclays, May 1992. 
correct choice of the system for its 
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OTHER SOURCES OF INFORMATION 

Agency | 
Iparugyi Miniszterium (Ministry of 
Industry) Budapest, Hungary 

Publications 
‘| Magyar Aluminium (Hunagarian 

Aluminum), Budapest; monthly. 

Statistikai Evkonyv (Statistical 
Yearbook), Budapest. , | | 

Statistikai Havi Kozlemenyek 

(Monthly Statistical Bulletin), Budapest. 
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TABLE 1 

HUNGARY: PRODUCTION OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 | 1989 1990 1991? 

| | METALS | 

Aluminum: | | 

Bauxite, gross weight thousand tons 3,101 2,593 2,644 2,559 2,037 

Alumina, gross weight, calcined basis do. 858 873 882 826 546 

Metal: a : 

Primary | 73,500 74,692 75,195 75,162 52,095 
Secondary 726,800 727,000 731,000 * 30,000 °32,000 

Total ™100,300 ™101,692 ™106,195 | * °105,162 °84,095 

Copper, metal: 

Smelter, secondary’ 100 100 100 100 100 

Refined including secondary 23,251 15,261 | *13,137 712,817 *12,000 

Gallium, metal® kilograms 34,103 4,100 4,100 4,100 3,600 

Gold, mine output, Au content® do. 600 600 600 600 500 

Iron and steel: Metal: 

Pig iron: 

For steel industry thousand tons 2,051 2,054 1,927 1,682 *1,286 

For foundry use do. 56 39 27 15 25 

Total do. 2,107 2,093 1,954 1,697 1,311 

Ferroalloys:° ‘ | 

Ferrosilicon ] | 10,000 10,000 9,000 9,000 7,000 

Silicon metal 2,000 2,000 2,000 2,000 1,000 

Other 2,000 1,000 1,000 1,000 500 

Total 14,000 13,000 12,000 - 12,000 8,500 

Steel: 

Crude thousand tons 3,621 3,583 3,356 2,963 1,931 

Semimanufactures, rolled only do. 2,831 2,793 2,539 2,176 1,534 

Lead: Metal, refined, secondary 100 _— — — — 

Manganese ore: 

Run of mine: 

Gross weight 125,634 110,908 108,327 118,200 54,783 

Mn content? 24,000 24,000 20,000 22,000 10,000 

Concentrate: 

Gross weight 78,000 80,983 84,000 60,000 *40,000 

Mn content® 25,000 325,915 27,000 18,000 12,000 

Vanadium, metal® 300 300 300 300 . 200 

Zinc: Metal, smelter, secondary *600 1,565 1,374 *1,300 *1,200 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 4,153 3,873 3,857 3,933 2,529 

Clays: | 

Bentonite: 

Raw 98,331 66,014 59,973 36,600 18,097 

Processed 52,828 53,250 47,175 28,600 14,127 

Kaolin: 

Raw 33,289 29,572 24,824 18,000 9,400 

Processed 5,179 5,329 3,788 3,100 4,815 

Gypsum and anhydrite® 104,400 117,845 113,000 112,000 110,000 

Lime, calcined thousand tons 831 851 878 831 559 

See footnotes atend of table, 
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TABLE 1—Continued 

HUNGARY: PRODUCTION OF MINERAL COMMODITIES 

- Metric tons unless otherwise specified) : 

| Commodity’ | 1987 1988 1989 1990 1991? 

INDUSTRIAL MINERALS—Continued | | 

Nitrogen: N content of ammonia thousand tons 786 692 673 445 *300 

Perlite | 112,410 120,562 108,678 93,000 87,750 

Refractory materials, nes: ttttststst—~S | 
Chamotte products thousand tons 116 109 101 77 °70 

Chrome magnesite products do. 53 33 32 29 °20 

Sand and gravel: | , 

Gravel thousand cubic meters 8,269 7,769 7,720 5,557 *5 ,000 

Sand: 

Common’ do. 400 400 400 400 200 

Foundry thousand tons 631 648 649 543 181 

Glass do. 769 690 791 705 182 

Sodium compounds: | 7 , 

Hydroxide (caustic soda) | 201,167 201,784 204,044 193,063 165,943 

Sulfate® | 9,000 9,000 9,000 8,000 6,000 

Stone: : 

Dimension, all types thousand tons 5,537 5,217 4,677 4,025 °4,000 

Dolomite do. 1,086 1,005 917 778 *700 

Limestone do. 7,282 7,091 7,259 6,572 *5 ,000 

Quartzite do. 30 42 24 31 20 

Sulfur: 

From pyrite® 1,000 1,000 1,000 1,000 900 

Byproduct, elemental, all sources® 10,000 10,000 10,000 9,000 8,000 

Total® 11,000 11,000 11,000 10,000 8,900 

Sulfuric acid $73,323 512,374. | 482,421 244,051 129,430 

Talc® 15,000 13,000 12,000 10,000 10,000 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt, natural 572,117 552,334 °550,000 *500,000 °400,000 

Carbon black* 5,000 5,000 5,000 5,000 4,000 

Coal: : 

Bituminous thousand tons 2,360 2,255 2,127 1,736 1,695 

Brown do. 13,261 12,986 12,020 10,373 9,953 

Lignite do. 7,223 5,634 5,883 5,469 5,327 

Total do. 22,844 20,875 20,030 17,578 16,975 

Coke: t—i(iti‘“‘s—‘“<Ca oO | a 
Coke oven: 

Metallurgical do. 669 547 602 564 611 

Other® do. 150 150 150 150 150 

Total® do. 819 697 752 714 761 

Gashouse® do. 160 302 210 200 200 

Total coke do. 979 999 962 O44 961 
Fuel briquets do. 2,134 2,302 1,983 1,761 1,924 

Gas: 

Manufactured million cubic meters 151 52 — — — 

Natural, marketed do. 7,126 6,272 6,176 4,932 5,041 

See footnotes at end of table. 
a 
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TABLE 1—CONTINUED 
HUNGARY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) | 

Commodity* 1987 1988 1989 1990 1991? 

MINERALS FUELS AND RELATED | 
MATERIALS—Continued : 

Natural gas liquids:° 

Natural gasoline thousand 42-gallon barrels 35,540 5,500 5,500 - §,000 5,000 

| Liquefied petroleum gas do. *2,444 2,400 2,400 2,300 2,000 

Peat, agricultural use® thousand tons 70 70 70 65 65 

Petroleum: . 

Crude: | 

As reported do. 1,876 1,947 1,966 1,974 1,893 

Converted thousand 42-gallon barrels 12,977 13,025 | 13,152 13,206 12,664 

Refinery products:* 

Liquefied petroleum gas do. 3,793 ™4,002 3,909 3,840 *3 500 

Gasoline, including naphtha do. 11,059 11,306 11,033 712,343 *11,000 

Kerosene and other light distillates ‘do. 2,581 2,449 2,542 72,373 *2 ,000 

Distillate fuel oil do. 24,200 24,200 22,902 20,411 °18,000 

Lubricants do. 1,463 1,323 1,302 1,156 °1,000 

Residual fuel oil do. 9,597 11,642 12,075 10,263 8,000 

Paraffin and petrolatum | do. 236 236 . 236 "207 200 

Asphalt and bitumen do. 3,466 ~ 3,345 3,115 72,866 2,000 

Total® do. 56,395 58,503 57,114 53,459 45,700 

‘Estimated. Prelimary. ‘Revised. 
'Table includes data available through Dec. 1992. 
In addition to the commodities listed, diatomite and a variety of other crude construction materials such as common clays are produced, but available information is inadequate to make reliable estimates of output 

*Ropened figure. 

‘Hungary is believed to produce some blast furnace ferromanganese. 
*Excludes refinery fuel and losses. 
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TABLE 2 | . 
HUNGARY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

: (Thousand tons per year unless otherwise specified) | | . 

. Major operating companies Location of main Annual 

Commodity (all state-owned) facilities capacity 

Alumina Magyar Aluminiumipari Trészt (MAT) Ajka Timféldgyér plant, about 450 
(Hungarian Aluminum Corp.) 120 kilometers southwest of 

Budapest, near Lake Balaton 

Do. do. Almasfuzit6 Timfdldgyar 350 
| plant, near the Czechoslovak | 

border, 63 kilometers 

northwest of Budapest 

Do. . do. Moson-Magyarovar plant, in 75 : 

northwest 

Aluminum, primary do. Ajka plant about 120 27.5 
kilometers of Budapest, near 

| Lake Balaton 

Do. do. | Inota plant, near Varpalota, 46.0 
75 kilometers southwest of 

Budapest 

Do. } do. Tatabanya plant, Tatabanya 17.0 

Bauxite Magyar Aluminiumipari Trészt (MAT) Bakony District, extending 1,900 

(Hungarian aluminum Corp.): roughly 100 kilometers 

Bakony Mining Enterprise and Nyirad northeast along Lake Balaton 

Darvast6 and Halimba Mining Complexes 

Do. Fejér County Mining Enterprise Fejér County, Vértes 1,060 
District, about 60 

kilometers south of Budapest 

Cement Cement es Mészmiivek Bélapatfalva, near Miskolc, 1,200 

125 kilometers northeast of 

Budapest 

Do. do. Beremend, 45 kilometers south 1,100 | 

of Pécs 

Do. do. Hejécsaba, 150 kilometers 1,600 

northeast of Budapest 

Do. do. Labatlan, 20 kilometers north 500 

of Tatabanya 

Do. do. Selyp, 50 kilometers north of 60 
Budapest 

Do. do. Tatabanya, 80 kilometers west 500 
of Budapest 

Do. do. Vac, 50 kilometers north of | 1,200 
Budapest 

Cols 
Bituminous and lignite Magyar Szénbanydszati Trészt (MSZT) Tatabdnya and Oroszlany coal 8,957 

(Hungarian Coal Mining Trust) mining region, 45 kilometers 

west of Budapest 

Do. do. Mecsek coal mining region, 3,100 

near Pécs and Koml6, north 

of the Yugoslav border 

Do. do. Borsod coal mining region, 5,200 
130 kilometers northeast of Budapest 

Lignite do. Thorez opencast mine at 7,000 
Visonta, 80 kilometers 

northeast of Budapest 
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TABLE 2—Continued 

HUNGARY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

(Thousand tons per year unless otherwise specified) | - | 

Commodity Major operating companies Location of main Annual 
(all state-owned) _ facilities — capacity 

Manganese ore | Magyar Szénbanydaszati Trészt (MSZT) Urkut manganese ore mines, 160 
(Hungarian Coal Mining Trust) 120 kilometers southwest of 

Budapest 

Natural gas million cubic feet per year National Petroleum and Gas Industrial Trust Szeged and Algy6 gasfields, 151,960 
southern Hungary 

Do. | do. do. Hajduszobosz6 gasfield, 180 49,440 
kilometers east of Budapest | 

Do. do. do. Smaller gasfields: Szank, 38,740 
Kardoskut, Békés, Berefurd6, 

and others 

Petroleum: | | | | 

Crude million barrels per year do. Szeged-Algy6 field, near | 7 

Romanian- Yugoslav border; 

50% of total capacity 

Refined do. National Petroleum and Gas Industrial | 54.8 

Trust: 

Danube Petroleum Refining Co. Szazhalombatta 

Do. do. Tisza Petroleum Refining Co. Leninavdros 21.9 

Do. do. Zala Petroleum Refining Co. Zalaegerszeg 3.7 

Steel Dunaujvaros (Danube Steel Works) 60 kilometers south of 1,400 

Budapest 

Do. Ozd Metallurgical Works 120 kilometers northeast of 1,100 
Budapest 

Do. Lenin Metallurgical Works Diosgy6r, 145 kilometers 1,300 

northeast of Budapest 
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TABLE 3 

HUNGARY: APPARENT | | 

RESOURCES OF MAJOR 
MINERAL | | 

COMMODITIES FOR 1991 | 

(Thousand metric tons unless otherwise specified) | 

Commodity Resources 

Bauxite 124.0 

Copper content of ore 1.9 | 

Manganese ore 18.2 

Lead, content of ore 8 | : 

Zinc, content of ore 2 | : 

Coal, bituminous 86.3 

Coal, brown and lignite 3,193.3 

Natural gas million cubic meters 126.7 | . 

Petroleum 158.0 

Bentonite 15.9 

Kaolin 15.7 : , 7 

Perlite 18.1 : 
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THE MINERAL INDUSTRY OF 

By Donald E. Buck, Jr. | | 

Iceland is a mid-Atlantic volcanic | Co. has an installed hydroelectric power- | had a 12.1% share of Iceland’s total 

island and lacks a significant mineral | generating capacity of 4,200 gigawatt | trade. | 

resource base. Minerals and metals were | hours.' JEMU solicited foreign com- 

processed with the abundant hydroelectric | panies in the mineral industry to develop | STRUCTURE OF THE 
and geothermal energy resources of the | major industrial projects. Iceland’s | MINERAL INDUSTRY 

country. Although the domestic | competitive advantages are its lower 

consumption of minerals was small, the | energy costs and economic position in the Iceland’s mineral industry consists | 

country was almost totally dependent on | European Economic Space. mainly of one privately owned aluminum 
imported materials. In recent years, the} plant and a 55% Government-owned 

Government has_ continued with | PRODUCTION ferrosilicon plant, both of which use 
development of the hydroelectric energy | imported raw materials. The aluminum 
potential to attract more mineral Aluminum production increased 2.3 % industry employs about 700 persons, and 

processing companies. in 1991 while ferrosilicon production | the ferroalloy industry employs about 200 

«| decreased =almost = 20%. Cement | persons. Labor is unionized. The unions 
GOVERNMENT POLICIES production decreased 7% and diatomite | have historically had a powerful political 
AND PROGRAMS production decreased over 11%. It was | influence. The Government also owns 

reported that Islenska Stalfelagid’s steel | and operates a cement plant and a salt : 

Both private and Government-owned | Plant at Hafuar was placed in receivership | plant. (See Table 2.) 
enterprises exist in the minerals and | in November 1991 after being in 

mineral processing industry. The | Operation for just over 1 year. The plant | COMMODITY REVIEW 
Ministry of Public Works controls | was still producing billet under the terms 
prospecting and mining rights under the | Of its administration; however, the plant | Metals 
amended Mining Law of 1906. The | was producing below the rate projected 

Museum of Natural History and the | by Icelandic Steel for its initial production Iceland’s main mineral commodities 
Iceland Geologic Survey collect mineral | phase. (See Table 1.) produced were aluminum metal and 

information. Also, the national and| _ —ss—s—sSFssssss—(—CSC—CS—SSSS..T.L_ ferrosilicon. Production of aluminum at 

municipal governments control a large TRADE ISAL increased, despite a drop in the 

share of the financial resources available world market price for aluminum. 

to business firms in Iceland. The The value of 1991 exports was Although its quality and quantity continue 

Icelandic Energy Marketing Unit (IEMU) | projected to be $1,548 million,’ a | to improve at its plant, ISAL’s main 

was set up in 1988 as a joint venture | decrease of 1% over that of 1990. For | disadvantage is related to the distance 
between the Ministry of Industry and | 1991, exported industrial goods totaled | from its markets. However, the lower 
Energy and the National Power Co. | $277 million, of which $149 million was | cost of energy in Iceland is a definite 

(Landsvirkjun). IEMU’s continuing | Primary aluminum, $26 million was advantage, especially when energy costs 

mandate includes market research into | ferrosilicon, and $7.3 million was | are rising in Europe and the United 

possible large-scale energy buyers, | diatomite. These products represented | States. 
feasibility studies for power-intensive | 15.6% of the total value of commodity The Icelandic Government and the 
industries, and energy sales to ventures in | Soups exported (f.o.b.). Iceland’s most | Atlantal group [Alumax Inc., (United 
Iceland or export of power by underwater | important overall export markets were the | States), Hoogovens BV, (The 
cable to the United Kingdom or Europe. | United Kingdom (25%), Germany (13%), | N etherlands) and Granges AB, (Sweden)] 

Three partly or wholly foreign-owned | and the United States (10%). The value | postponed the construction of the 
power-intensive projects, Icelandic | of imports (c.i.f.) and exports (f.0.b.) proposed new $1 billion aluminum 

Aluminium Co. (ISLA), Icelandic Alloys | With European Free Trade Association | smelter near Reykjavik. 
Ltd., and Kisilidjar Corp., contracted for | Countries accounted for 12.5% of 
one-half the energy production of the | Iceland’s total trade. The United States 

National Power Co. The National Power 
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ee 

Reserves | OTHER SOURCES OF INFORMATION 

Iceland has a small mineral reserve | Agencies 
base and uses imported materials to 
produce most of its goods. Aluminum Central Bank of Iceland 

“a: Kalkofrisvegur 1 
and ferrosilicon are produced from 150 Revkiavik. Iceland 

; ykjavik, Icelan 
imported raw materials, and the cement | s.cjandic Geodetic Survey 

plant uses dredged seashells, locally Laugavegur 178 . 

available rhyolite, and imported gypsum | 105 Reykjavik, Iceland 

to produce cement. Ministry of Industry 

Arnarhvall 

INFRASTRUCTURE 150 Reykjavik, Iceland 

Minerals are transported in bulk | Publications 
through the ports of Reykjavik, Akureyri, 

Hafnarfjordhur, and Seydisfjordhur. The Company annual reports: 
. Icelandic Alloys Ltd., Grundar tang, 

road network is 12,000 km _ long; 301 Arkanes. 

however, paved roads total only 200 km. | Joclandic Aluminium Co. (ISAL), 

There are no railroads. P.O. Box 244, 222, Hafnarfjordur. 

S| OECD, Economic Surveys--Iceland, 

OUTLOOK 1989-90. 

The Icelandic economy is _ heavily 

dependent on the fishing industry, which 

accounts for about 70% of export 

earnings. In the absence of other 

resources, the economy is_ highly 

vulnerable to changing world fish prices. 
To counteract this, the Government is 

pursuing a program to develop the 

country’s hydroelectric power potential. 

With this, power-intensive industries are 

being invited to look at possibilities of : 

establishing plants in Iceland. The aim of 

the Government is to develop a power- 

intensive industry in step with a buildup 

in power-generating facilities. It is 

projected that the new aluminum plant 

project could contribute as much as 5% 

to the gross national product and create 

as many as 2,000 jobs while under 

construction. 

1Economic Statistics, Central Bank of Iceland, v. 12, No. 

4, Nov. 1991, p. 5. 

*Where necessary, values have been converted from 

Icelandic krénas (IKr) to U.S. dollars at the rate of I 

Kr59.42 =US$1.00, the average exchange rate in 1991. 

Page 16 of work cited in footnote 1. 

3News from Iceland. Dec. 1991, p. 1. 
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TABLE 1 

ICELAND: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991? 

Aluminum metal, primary” 83,485 82,034 88,477 86,773 88,768 

Cement,hydraulic? = = = = |  thousandtons 130. “132. °  #+«+«§18 ‘114. +406 
Diatomite "23,365 25,142 24,900 | 26,107 23,106 

Iron and steel: Ferrosilicon 60,184 70,051 72,007 62,791 50,299 

Nitrogen: N content of ammonia 9,039 8,812 9,482 8,292 8,917 

Pumice and related volcanic material: 

Pumice 58,792 65,444 $6,845 28,237 33,354 

Scoria 271 351 367 7657 389 

Salt’ 1,830 °2,000 2,500 2,500 3,000 

Sand: 

Basaltic cubic meters 5,400 2,300 2,100 50 50 

Calcareous, shell — thousand cubic meters 115 135 119 “111 106 

Sand and gravel do.. 4,816 4,517 4,421 4,008 3,661 

Silica dust‘ 12,131 14,234 12,240 11,222 10,654 

Stone, crushed: 

Basaltic thousand tons 114 91 91 105 116 

Rhyolite 22,700 28,300 25,811 724,424 22,984 
*Estimated. ‘Revised. 

'Table includes data available through Feb. 26, 1992. 
*Ingot and rolling billet production. 

*Sales. 
“Byproduct of ferrosilicon. 

TABLE 2 

ICELAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year) 

Commodity Major operating companies and Location of main facility Capacity 
major equity owners 

Aluminum Icelandic Aluminium Co. (ISAL) Plant at Straumsvik 88 

Cement Sementsverksmidja Rikisins Plant at Akranes 130 

Diatomite _Kisilidjar Corp. Mine at Lake Myvatn 27 

Ferrosilicon Icelandic Alloys Ltd. Plant at Grundartangi 55 

Pumice Pumice Products Ltd. ' Mines at Mount Hecla 200 

Salt Reykjanes Geo-Chemicals Plant at Svartsengi 6 

Steel Islenska Stalfelagid Plant at Hafuar 22 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Ireland continued as one of Europe’s | Environmental Impact Assessment (EIA) | Meath, continued strong. Industrial 

major producers of zinc and a significant | of their impact to the environment before | mineral production, including barite and 
producer of alumina, barite, lead, and | development is granted. The Government | gypsum, also continued throughout the 

peat in 1991. The country produced | responded to this by finalizing| country. Several industrial minerals 

about 18% of the total zinc mine | comprehensive environmental regulations | projects were awaiting the granting of 

production and 10% of total lead | in relation to mining development. | planning permission and mining leases 

production in the EC. Although the | Criteria to address the EIA will be | before moving into production. Natural 

range of minerals exploited has been | incorporated into mining licenses before | gas production continued from an area off 

limited, exploration activity continued to | issuance. Also, prospectors are required | the southern coast of Ireland near Cork. 
increase, with the main emphasis on gold, | to complete an environmental audit. The | Reserves were not disclosed, and 

lead, and zinc. The country’s mineral | public and other interests will have an | production from the fields was being 

processing industry was relatively small, | opportunity to comment on_ the | carefully managed to extend the life of 

as was the demand and consumption of | environmental audit before planning | the area. (See table 1.) 

‘mineral resources. permission is given. The Department of 

The downturn in_ international | Energy will assess the adequacy of any | TRADE 
economic activity led to a corresponding | environmental statements submitted. 

slowdown in Ireland’s economic activity. The EIA is not confined to mineral Ireland’s trade sector continued to 

Inflation, at 3%, continued at a low level, | operations. Some other operations that | perform well in 1991 although export 

and the balance of payments continued | would be affected are cement plants, iron | growth slowed somewhat as a result of 

into surplus. The real GNP growth was | and steel works and foundries with a | the slower growth in export markets. The 
estimated to have been 2.25%. Even | batch capacity of 5 mt/d or more, | trade surplus grew from $2.9 billion’ in 

with the slowdown in 1991 the Irish | integrated chemical works, glass works | 1990 to $3.3 billion in 1991. This 

economy has shown a very creditable | where capacity exceeds 5,000 mt/a, and | represented 8.75% of the GNP. 
performance in the past few years, with | artificial mineral fiber factories. Ireland continued its participation in 
sustained rates of growth and substantial The Industrial Development Authority | efforts to create a single European market 

trade surpluses. (IDA) is an agency that was established | by the end of 1992. Although Ireland was 
| and fully financed by the Government. | supportive of the single market effort and 

-| GOVERNMENT POLICIES IDA’s mandate is to create wealth and | European economic integration, it has 
AND PROGRAMS provide employment by attracting | drawn attention to special needs and 

| domestic and foreign investment. _ | problems that integration may present to 

As a member of the EC, Ireland is a The Geologic Survey of Ireland and | peripheral and less developed regions. 

full participant in the program to | IDA were engaged in a project to | EC measures most likely to affect 

complete the single European market by | investigate the feasibility of the dimension | Ireland’s interests are fiscal 

the end of 1992. stone industry in Ireland. Also, IDA and | harmonization and_ proposals for 

The Government was expected to | Castlemore Minerals Ltd. were | economic and monetary union. Ireland 

continue to receive EC funding support to | investigating the possibility of the | has been a full participant in the 

assist in constructing and upgrading production and marketing of calcium | European Monetary System since its 

infrastructure projects, including roads, carbonate fines. inception in March 1979. This has 

ports, telecommunications, and provided a framework for improving the 

indigenous energy development. The EC PRODUCTION economy by stabilizing the Irish pound, 

Directive on Environmental Impact containing wage increases, reducing 
Assessment requires that projects in the Ireland’s base metals production, | inflation, and encouraging exports. (See 

extractive industry, including mining of centered mainly on Tara Mines Ltd.’s | tables 2 and 3.) 

minerals and ores, be subjected to an zinc-lead mine near Navan, County 
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STRUCTURE OF THE_| Alcan Aluminium PLC takes 65% of the | expected in Ireland. The country’s output 
MINERAL INDUSTRY refinery’s output for its smelter in the | of zinc could double by the second half of 

$e | United Kingdom. The remaining 35% is | the 1990’s if the development of two new 
Ireland has traditionally been a rural- taken by Billiton Aluminium Ireland Ltd. | mines continues as planned. There were 

based economy, and farm products for its smelter in Norway. also several other potential projects under | 

contributed about 30% of the total export | . _ investigation at yearend. oo , 
value in 1991. However, Government Gold. —Most exploration activity | Tara Mines Ltd. was continuing with 
economic strategy during the past several continued to be focused on four districts | its major plant renewal. Technical 

years has concentrated on building up in the Caledonides that are known to upgrading of mining and processing 

indigenous in dustries, including mineral contain Significant gold mineralization. operations was under way to Taise 

resource development. Under the These districts are Avoca and Clontibret production levels and ensure maximum 

Minerals Development “Acts 1940 to | 2 the paratectonic Caledonides, in the efficiency and profitability. The Tara 

1979, the Minister for Energy was east of Ireland. The other two districts Mine, at Navan, is one of the largest 

empower ed to grant licenses and mi nin g occur in the west of Ireland and southern lead-zinc producers in Europe, and when 

rights for prospecting as well as Mayo in the paratectonic Caledonides and the upgrading project is completed in 

subsequent development. Most mineral Connemara in the orthotectonic | 1992 the mine will have a capacity of 

exploration and development is subject to Caledonide s: . . . 200,000 mt/a of zinc and 38,000 mt/a of 
state regulation. The Geologic Survey of Two discoveries, made in 1989, in | lead in concentrates. . 

Ireland is responsible for the development County Mayo by the Burmin PLC/Tara Conroy Petroleum and | N atural 
of mineral information as well as Exploration PLC and _ the Andaman Resources PLC was proceeding with 
technical management of the state mineral Resources PLC/Glencar Explorations plans to develop its deposit in County 

licensing and leasing system. The Survey PLC joint ventures were under Kilkenny. The company submitted a 

also provides technical assistance to the development. Burmin applied for | planning application for the development 
exploration and mining industry. planning permission for its underground of the Galmoy ‘Mine to the Kilkenny 

Ireland is fortunate with respect to mine at Lecanvey. The project consisted County Council in early 1991. 

mineral resources and has a proven of two main quartz vein structures cutting The application is based on the 

geological potential for a variety of through Silurian feldspathic quartzites. construction of an underground mine 
minerals. In 1991, the country was a Additional gold-bearing veins were accessed from the surface by a 13% 
world-ranked producer of barite, lead, reported to have been intersected. The | decline midway between the CW and G 

and zinc. Interest in gold exploration was deposit was reported to contain an | ore bodies. These ore bodies were 
continuing. This interest has been the estimated 498,000 tons of ore grading 1.5 reported to contain an estimated 6 Mmt 
impetus for the revitalization of the grams of gold per ton of ore. Production | of ore grading 11.3% zinc and 1.1% lead 
exploration sector within the past few was planned to start in 1992. at a depth of 70 m. The estimated cost of 
years. Employment in mining and Andaman reported favorable results bringing the Galmoy Mine into 
quarrying, including turf, was about from the gold project at Cregganbaun production in 1993 was $80 million. The 

8.000. (See table 4.) where three zones of gold mineralization | mine, with an estimated life of 10 years, 

7 had been reported. The mineralization | would be designed to produce 2,000 mt/a 
COMMODITY REVIEW .—™ appeared to be related to a quartz | of lead and 60,000 mt/a of zinc in 

TT | porphyry intrusion within a zone of | concentrates. 

Metals ultramafic rocks. At yearend, the Outokumpu Oy, the Finnish state 

company reported that drilling had | mining concern, has agreed to furnish 

Alumina.—Aughinish Alumina Ltd. delineated about 500,000 tons of ore | technical, financial, and marketing 

(AAL) was continuing with its $12 grading 6 grams of gold per ton. support for the mine development. 

million expansion plan to improve Navan Resources PLC of Ireland and Outokumpu has a 20% shareholding 

efficiency and increase the capacity of its MIM Holdings of Australia were position in Conroy and is also owner of 
plant from the initial 800,000 mt/a of continuing their joint-venture exploration | Tara Mines Ltd. | | 

alumina to 1 Mmt/a by 1992. The programs in the Central Irish Midlands The joint-venture project of Ivernia 

refinery is currently producing 900,000 and in the Scottish Highlands, United West PLC and Chevron Mining PLC was 

mt/a of alumina. The refinery was Kingdom. MIM and Navan have been | continuing. Ivernia reported that drilling 

designed so that production could be exploring for base metals in the Central results on the Lisheen ore body in County 

doubled or trebled if the world market for Irish Midlands since mid-1989. Tipperary had revealed estimated reserves 

alumina improves sufficiently. | — of 9 Mmt of ore grading 12.8% zinc, 

The major market for AAL’s alumina Lead and Zinc.—A major upswing in 2.2% lead, and 34 grams of silver per ton 

is primary aluminum smelters. British activity in the lead and zinc sector was | of ore. The company stated drilling 

would probably continue until the end of 
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1992. Lisheen shares the 50-km long | the Republic of South Africa, and GE | largest single primary energy supplier to 

Rathdowney geologic trend with the | Superabrasives Ireland, a subsidiary of | the industrial sector. (See table 5.) 

Galmoy project, 8 km away in County | General Electric Co. of the United States. 
Kilkinney. A range of abrasives are produced | INFRASTRUCTURE 

from synthetic diamond, cubic boron 
Steel.—Irish Steel Ltd. operated a | nitride, and polycrystalline diamond Ireland has a good network of roads 

scrap-based minimill near Cork and is the |} (PCD). Trade names for the PCD | supplemented by a Government-owned 
only steel producer in Ireland. The | products are Syndie for wire-drawing | railroad. There are the deepwater Ports 

company announced its 1991 results, | blanks, Syndrill for rock-cutting blanks, | of Cork and Dublin and 10 secondary 

which showed a 7% decrease in sales | and Syndite for cutting tools and wear- | ports. Most mine sites are easily 
over those of the previous year. This was | resistant parts. All sales are to the export | accessible and no more than 600 km from 

a reflection of the cyclic downturn in the | market. | a deepwater port. 
steel industry worldwide. Export sales Gypsum Industries PLC began open pit | | | 
accounted for 88% of total sales. mining of the Knocknacran deposit in| OUTLOOK 

Privatization of Irish Steel was still | County Monaghan. There were estimated 

under consideration. The company was in | reserves for an expected mine life of 20 Ireland has a proven geologic potential 
negotiations with its work force over a | years operating at a mine capacity of | for a variety of minerals. The mineral 

rationalization and investment program. | 300,000 mt/a. The project reportedly | industry is expected to utilize the 

represented an investment of about $20 | opportunities created by the boom in gold 

Industrial Minerals million and was expected to compensate | and lead-zinc exploration and renewed 
for the closure of Gypsum Industries’ two | interest from multinational companies to 

There was continued success in the | other mines, where reserves had been | continue mineral developments. 

industrial minerals sector, with one | exhausted. The Geological Survey of Ireland has 

andulusite and two gypsum deposits Ivernia West PLC submitted a planning | an active data collecting program through 

awaiting development. A talc deposit in | application to the Government Planning | mapping and resource-related studies and 

County Mayo and dolomite and slate | Authority to develop its Westport talc- | offers technical assistance. This should 

deposits in County Tipperary were being | magnesite deposit in County Mayo. The | continue to be a significant benefit and 

evaluated. application is in the appeal process after | encouragement to companies engaged in 

Navan Resources PLC was continuing | initial rejection by the Mayo County | mineral resource activities. | 

with exploration and a prefeasibility study | Council. If the appeal is successful, 
of an andalusite deposit at Tomduff, | Ivernia would proceed with development. ee 
County Carlow. Detailed investigations The open pit operation would have an sounds d US. vee ane ce ae USL the 
reportedly revealed a mineralized zone | initial production capacity of 40,000 | average for 1991. 

consisting of interlayered andalusite | mt/a. 

schists and quartz-biotite schists with a 
9% to 25% andalusite content. Mineral Fuels 

Navan believes the deposit could be 

developed to produce 50,000 mt/a of Coal production was mainly 

concentrate with up to 98% andalusite | semibituminous high-ash coal from the 
content. The size range of the concentrate | Connaught Field, which was used for 
would be 2.8 mm to 10 mm. Another | electricity generation. Marathon Petroleum 

potential economic mineral at the deposit | (Ireland) Ltd. continued with the 
is stavrolite, which is used’ inj development of the Ballycotton natural 

sandblasting. gas field off Ireland’s coast in the Celtic 

Ireland produced significant quantities | Sea. The plan calls for a single subsea 
of synthetic diamonds. Output was not | well connected with the company’s 

quantitatively reported, and information | Kinsale Head Platform Bravo 14 km to 

was not available to make reliable | the south. 
estimates of production. The company agreed to sell production 

The two companies that manufacture | from the gasfield to the Irish Gas Board 
industrial diamonds and super abrasives | (IGB). Kinsale Head, which has a 

are De Beers Industrial Diamonds | production rate of 6.2 Mm/?/d, is Ireland’s 

Division (Ireland), a subsidiary of De | only source of natural gas. IGB is the 

Beers Consolidated Mines (Pty) Ltd. of 
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OTHER SOURCES OF INFORMATION | 

Agencies | 
Central Statistics Office 

Ardee Road : 

Rathmines 

Dublin 6, Ireland : 

Central Bank of Ireland | 

Dame Street 

Dublin 2, Ireland 

Geologic Survey of Ireland | 

Beggars Bush 
Haddington Road 7 
Dublin 4, Ireland , 

Publications | 
Central Statistics Office, Dublin: 

Statistics Bulletin. | 

-| Central Bank of Ireland, Dublin: 

Quarterly Bulletin. 
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TABLE 1 ee | | 

IRELAND: PRODUCTION OF MINERAL COMMODITIES’ | 

: (Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990° 1991° 

METALS 

Alumina thousand tons 784 843 841 885 981 

Iron and steel: Steel, crude do. 220 271 324 2326 307 

Lead: 

Mine output, Pb content 33,800 32,500 32,100 235,300 35,000 

Metal, refined, secondary 9,600 °11,700 °12,000 15,000 11,600 

Silver, mine output, Ag content 7,185 5,590 °7,247 8,000 10,500 

Zinc, mine output, Zn content 177,000 173,200 '  °168,800 2166,500 187,500 

INDUSTRIAL MINERALS? 

Barite thousand tons 70 83 82 2101 80 

Cement, hydraulic do. 1,448 1,685 °1,600 1,625 1,600 

Gypsum do. 284 326 300 2394 | 429 

Lime 77,000 96,800 °111,300 112,000 110,000 

Magnesia’? * thousand tons 70 — — — — 

Nitrogen: N content of ammonia do. 399 415 386 395 | 429 

Sand and gravel® do. 5,564 6,163 °7,400 7,500 7,000 
Stone and other quarry products: 

Limestone‘ do. 6,970 9,680 8,874 9,000 8,500 

Other’ ° do. 1,953 1,615 1,967 2,000 2,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite and bituminous do. 45 42 43 45 6 

Gas, natural: Marketed million cubic feet 1,668 2,017 *1,980 2,040 2,000 

Peat: 

For horticultural use thousand tons 81 °85 293 229 249 

For fuel use: oo oo Oo a — 

Sod peat’ do. 410 1,147 1,053 1,570 1,500 

Milled peat® do. 6,765 3,230 6,714 4,950 4,500 

Total | do. 7,175 4,377 7,767 6,749 6,249 

Peat briquets do. 505 378 355 400 400 

Petroleum refinery products:? 

Liquefied petroleum gas thousand 42-gallon barrels 255 210 7244 7294 250 

Naphtha do. 387 245 *408 7497 400 

Gasoline, motor do. 2,528 1,850 2,831 23,022 3,000 

Distillate fuel oil do. 3,945 3,160 4,118 24,602 4,500 

Residual fuel oil do. 3,556 3,075 3,257 74,049 4,000 

Refinery fuel and losses - do. 390 400 *400 425 400 

Todt i (i‘O;™;™;™;!O dO 06 8,940 “F°11,258 12,889 ~ 12,550 
“Estimated. "Preliminary. ‘Revised. 
'Table includes data available through Jan. 31, 1992. 

Reported figure. 
*Ireland also produces significant quantitics of synthetic diamond and is the major overseas supplier of this material to the United States. However, output is not quantitatively reported, and available general 
information is inadequate to make reliable estimates of output levels. 

“Based on exports. 

5Excludes output by local authorities and road contractors. 

‘Includes clays for cement production, fire clay, granite, marble, rock sand, silica rock, and slate. 

"Includes production by farmers and by Bord Na Mona. 

“Includes milled peat used for briquet production. 
*From imported cnude oil. 
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TABLE 2 

IRELAND: EXPORTS AND REEXPORTS OF COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

States 

METALS 

Alkali and alkaline-earth metals 2 — 

Aluminum: _ 

Ore and concentrate — 7 — All to United Kingdom. 

Oxides and hydroxides ~ 915,349 915,888 26,316 United Kingdom 267,363; West Germany 145,690; 

| Italy 84,988. | 

Metal including alloys: 

Scrap 11,028 12,210 — United Kingdom 7,924; France 1,274; Japan 854. 

Unwrought 2,574 1,970 — United Kingdom 1,967; Norway 2. 

Semimanufactures 2,981 4,228 11 United Kingdom 2,147; West Germany 1,058; 

Belgium-Luxembourg 389. 

Chromium: 

Oxides and hydroxides 2 49 — West Germany 41; United Kingdom 8.. 

Metal including alloys, all forms 8 ?) — All to United Kingdom. 

Cobalt: 

Oxides and hydroxides 39 237 — Finland 205; Denmark 20; Belgium-Luxembourg 12. 

Metal including alloys, all forms 203 49 48 West Germany 1. 

Columbium and tantalum: Metal including alloys, . 
all forms 58 2 — All to Netherlands. 

Copper: 

Ore and concentrate 5,424 — 

Matte and speiss including cement copper 60 177 — West Germany 139; United Kingdom 20; Netherlands 19. 

Sulfate 146 108 — All to United Kingdom. 

Metal including alloys: 

Scrap 10,061 9,273 — Belgium-Luxembourg 2,367; Netherlands 2,299; West 

Germany 2,159. 

Unwrought 74 78 8 United Kingdom 64; West Germany 6. 

Semimanufactures 1,090 1,214 7 United Kingdom 663; West Germany 93; France 86. 

Gold: 

Waste and sweepings value, thousands $1,979 $2,409 — All to United Kingdom. 

Metal including alloys, unwrought and partly 

wrought do. $261 $93 — United Kingdom $53; Sweden $37. 

Iron and steel: Metal: 

Scrap 33,827 26,054 — United Kingdom 23,420; Spain 2,390; Netherlands 119. 

Pig iron, cast iron, related materials 42 119 — United Kingdom 108; Switzerland 4; West Germany 3. 

Ferroalloys: 

Ferrochromium 25 — 

Ferrosilicomanganese 18 — 

Ferrosilicon — 2 — All to United Kingdom. 

Silicon metal 3 85 — Do. 

Unspecified — 24 — Do. 

Steel, primary forms 468 285 27 United Kingdom 170; Belgium-Luxembourg 41; 
Denmark 38. 

Semimanufactures: 

Flat-rolled products: 

‘Of iron or nonalloy steel: 

Not clad, plated, coated 5,110 3,557 — United Kingdom 3,411; West Germany 88; Ethiopia 43. 

Clad, plated, coated 3,292 3,463 10 United Kingdom 3,443; Spain 4. 

See footnotes at end of table. 

222 THE MINERAL INDUSTRY OF IRELAND—1991



| TABLE 2—Continued 

IRELAND: EXPORTS AND REEXPORTS OF COMMODITIES' 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Iron and steel:Metal—Continued: 

Semimanufactures—Continued: 

Flat-rolled products—Continued: . 

Of alloy steel 914 880 () United Kingdom 844; Sweden 20; Belgium-Luxembourg 
13. 

Bars, rods, angles, shapes, sections 295,432 297,261 5 United Kingdom 94,446; West Germany 50,236; 

Netherlands 39,254. 

" Railsandaccessories = § 1,268 93 4—  UnitedKingdom82;U.SSR.11. | 
Wire 1,954 1,662 = 7 United Kingdom 825; France 666; Italy 45.” 
Tubes, pipes, fittings 6,750 5,967 ?) United Kingdom 5,638; West Germany 123; Netherlands 

48. 

Lead: 

Ore and concentrate 58,501 59,881 — West Germany 32,525; France 11,694; Spain 7,983. 

Oxides 119 92 — United Kingdom 82; West Germany 10. 

Ash and residue containing lead — 22 — All to United Kingdom. 

Metal including alloys: . 

Scrap 4,596 4,775 — United Kingdom 3,203; Belgium-Luxembourg 836; 
France 606. 

Unwrought 103 74 — All to United Kingdom. 

Semimanufactures 11,388 15,419 — United Kingdom 15,303; Netherlands 48; Hong Kong 38. 

Magnesium: Metal including alloys: 

Scrap 21 5 — All to United Kingdom. | 

Unwrought 63 — 

Manganese: 

Ore and concentrate — 4 — All to France. 

Oxides 262 180 — West Germany 100; United Kingdom 80. 

Metal including alloys, all forms — 53 — Denmark 46; Switzerland 5; United Kingdom 2. 

Mercury ?) ?) — Mainly to Netherlands. 

Molybdenum: Metal including alloys, unwrought ?) C) — All to Australia. 

Nickel: Metal including alloys: 

Scrap 315 410 18 United Kingdom 270; West Germany 116. 

Unwrought 90 99 17 United Kingdom 79; Switzerland 3. 

Semimanufactures 498 546 17 United Kingdom 298; France 79; Switzerland 78. 

Platinum-group metals: 

Metals including alloys, unwrought and partly 
wrought kilograms 374 91 1 United Kingdom 89; France 1. 

Silver: 

Waste and sweepings’ value, thousands $897 $969 — United Kingdom $578; West Germany $357; Netherlands 

$32. 

Metal including alloys, unwrought and partly 

wrought? do. $279 $38 $27 United Kingdom $11. 

Tantalum: Metal including alloys, unwrought 57 @) — All to Netherlands. 

Tin: 

Ore and concentrate 2,000 — . 

Ash and residue containing tin 445 104 — West Germany 94; Belgium-Luxembourg 7. 

See footnotes at end of table. 
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TABLE 2—Continued 

IRELAND: EXPORTS AND REEXPORTS OF COMMODITIES’ 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 ‘United er principal) = 
States 

METALS—Continued 

Tin—Continued: 

Metal including alloys: 

Scrap 1,782 1,858 — United Kingdom 1,658; West Germany 200. 

Unwrought 183 — 

Semimanufactures 110 165 — United Kingdom 162; West Germany 3. 

Titanium: 

Oxides 35 — 

Metal including alloys: 

Scrap 15 19 — All to Belgium-Luxembourg. 

Semimanufactures — 3 1 United Kingdom 2. 

Tungsten: Metal including alloys, all forms 32 @) NA _ NA. 

Vanadium: 

Oxides and hydroxides _ 11 — United Kingdom 6; Netherlands 5. 

Ash and residue containing vanadium 9 — 

Zinc: 

Ore and concentrate 341,516 319,139 — Belgium-Luxembourg 117,663; Italy 60,041; West 

Germany 43,112. 

Oxides 66 — 

Ash and residue containing zinc 185 146 — West Germany 103; France 43. 

Metal including alloys: 

Scrap 315 455 — United Kingdom 325; Belgium-Luxembourg 88; West 
Germany 42. 

Unwrought 126 1 — All to Japan. 

Semimanufactures 237 58 — United Kingdom 55; France 1; Netherlands 1. 

Zirconium: Metal including alloys, all forms ?) — 

Other: 

Oxides and hydroxides 61 53 1 West Germany 40; United Kingdom 7; Netherlands 5. 

Ashes and residues 639 627 — United Kingdom 384; West Germany 103; 

Netherlands 79. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 17 48 — All to United Kingdom. 

Artificial: 

Corundum — 4 — United Kingdom 3; France 1. 

- Siliconcarbide © 4 F< “AlltoNorway. 
Dust and powder of precious and semiprecious 

stones including diamond value, thousands — $4 — All to United Kingdom. 

Grinding and polishing wheels and stones 117 68 40 United Kingdom 10; Switzerland 6. 

Asbestos, crude 54 10 — All to United Kingdom. 

Barite and witherite 74,767 100,772 — Norway 48,960; United Kingdom 47,070; Sweden 3,300. 

Boron materials: 

Elemental — 1 — All to United Kingdom. 

Oxides and acids — 5 — Do. 

Cement 517,740 346,708 — United Kingdom 342,877; Portugal 3,170; Spain 56. 

Chalk ?) — 

See footnotes at end of table. 
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TABLE 2—Continued 

IRELAND: EXPORTS AND REEXPORTS OF COMMODITIES' 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

INDUSTRIAL MINERALS—Continued 

Clays, crude: 

Bentonite 428 316 NA United Kingdom 20; unspecified 296. 

Dinas earth — 3 — All to United Kingdom. 

Fire clay 5 3 — Do. 

Kaolin 58 20 — Do. 

Unspecified _— 6 — United Kingdom 4; Italy 2. 

Diamond: 
OO 

Gem, not set or strung carats 1,112 15 — Netherlands 13; Belgium-Luxembourg 1; United 

Kingdom 1. 

Industrial stones do. 663,582 99,771 93 ,066 France 3,601; United Kingdom 2,467. 

Diatomite and other infusorial earth 36 — 

Fertilizer materials: 

Crude, n.e.s. 366 276 — United Kingdom 268; West Germany 8. 

Manufactured: 

Ammonia 128,872 116,362 — Mainly to United Kingdom. 

Nitrogenous 420,767 380,506 — United Kingdom 180,625; France 67,038; West Germany 

63,965. 

Phosphatic 194 441 — All to United Kingdom. 

Potassic 558 1,769 — Netherlands 1,643; United Kingdom 69. 

Unspecified and mixed 25,519 13,493 — All to United Kingdom. 

Gypsum and plaster 69,132 81,547 — Do. 

Iodine 13 29 18 Denmark 6; Cyprus 2. 

Lime 3,047 2,478 — All to United Kingdom. 

Magnesium compounds: 

Magnesite, crude 464 638 4 India 500; United Kingdom 84; West Germany 21. 

Oxides and hydroxides 6,243 6,059 2 Belgium-Luxembourg 3,144; United Kingdom 2,740; 

Austria 120. 

Mica: 

Worked including agglomerated splittings ?) ?) — All to United Kingdom 

Crude including splittings and waste 18 7 — United Kingdom 4; unspecified 3. 

Nitrates, crude 1,369 96 — All to United Kingdom. 

Phosphates, crude — 31 — Do. 

Phosphorus, elemental 3 9 — Do. 

Pigments, mineral: 

Natural, crude 25 — 

Iron oxides and hydroxides, processed 5 21 — Do. 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $143 $22 — Netherlands $14; United Kingdom $8. 

Synthetic do. $423 $9,094 $1,043 Spain $2,657; West Germany $785. 

Quartz crystal, piezoelectric do. — $3 — Mainly to Sweden. 

Salt and brine 1,595 1,554 — United Kingdom 1,295; Sweden 214; Norway 20. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 123 185 — All to United Kingdom. 

Sulfate, manufactured kilograms 20 27 — Do. 

See foomotes at end of table. 
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TABLE 2—Continued 

IRELAND: EXPORTS AND REEXPORTS OF COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 Sens Other (principal) 

INDUSTRIAL MINERALS—Continued | 

Stone, sand and gravel: 

Dimension stone: | . 

Crude and partly worked 938 28,163 1 United Kingdom 27,468; West Germany 630; 

Netherlands 38. 

Worked 7,348 8,793 23 United Kingdom 4,197; France 1,059; Netherlands 594. 

Gravel and crushed rock 450,071 678,396 — United Kingdom 528,329; West Germany 146,227; 

Netherlands 3,780. 

Limestone other than dimension 4,124 4,719 — United Kingdom 3,383; Netherlands 1,248; Belgium- 

Luxembourg 44. 

Quartz and quartzite 550 434 — France 270; United Kingdom 148; Netherlands 16. 

Sand other than metal-bearing: 

Silica 1,087 1,151 — All to United Kingdom. 

Other 214 681 — Do. 

Sulfur: 

Elemental: Crude including native and byproduct 3 44 — All to West Germany. 

Sulfuric acid 178 122 — United Kingdom 120; West Germany 2. 

Talc, steatite, soapstone, pyrophyllite — 1 1 

: Other: 

Crude 25 122 — All to United Kingdom. 

Slag and dross, not metal-bearing _— 885 — United Kingdom 792; Spain 74. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 736 2,188 — All to United Kingdom. 

Carbon black 13 156 — Mainly to United Kingdom. 

Coal: 

Anthracite 3,380 6,883 — United Kingdom 5,903; France 980. 

Bituminous 19,785 20,880 — All to United Kingdom. 

Briquets of anthracite and bituminous coal 1,869 911 — United Kingdom 882; France 29. 

Lignite including briquets 112 — 

Peat including briquets and litter 321,073 299,616 165 United Kingdom 203,507; France 52,265; Netherlands 

10,409. 

Petroleum refinery products: 

Liquefied petroleum gas 42-gallon barrels 40,252 85,944 58 United Kingdom 85,724; West Germany 162. 

Gasoline do. 470,994 706,248 — Netherlands 375,046; United Kingdom 322,380; France 

323. 

Mineral jelly and wax do. 937 803 | — China 315; West Germany 157; Australia 110. 

Kerosene and jet fuel do. 2,131 147 — West Germany 132; U.S.S.R. 15. 

“Distillate fueloil =——ss—s—=—<—*~*i‘“‘;é‘;*‘tdOw:*~C*«éGWZOB:~S~*~*~«SSD=S=~*<“i«~SS*S*« ted Kingdom 29,027, Norway 1,306, Netherlands 
231. 

Lubricants do. 8,792 15,456 — United Kingdom 15,407; Italy 49. 

Residual fuel oil do. 2,834,363 4,095,087 419,766 United Kingdom 2,248,856; France 516,383. 

Bitumen and other residues do. — 594 — All to Belgium-Luxembourg. 
Bituminous mixtures do. 1,763 10,563 — All to United Kingdom. 

Petroleum coke do. 429 — 

NA Not available. 

'Table prepared by Theodore T. Spittal. 
?Less than 1/2 unit. 

*May include other precious metals. 
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TABLE 3 

| IRELAND: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) : 

II 

. 
Sources, 1990 

Commodity 1989 1990 ——————_.  anr—-—re_e aor 
United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 11 3 ?) United Kingdom 2. 

Alkaline-earth metals 112 21 21 

Aluminum: | 

Ore and concentrate 1,606,158 1,746,337 — Guinea 1,742,305; Netherlands 1,637; Japan 

1,195. 

Oxides and hydroxides 5,141 3,852 603 United Kingdom 2,108; Netherlands 480. 

Ash and residue containing aluminum _ 45 — All from United Kingdom. 

Metal including alloys: 

Scrap 988 970 171 United Kingdom 505; West Germany 131. 

Unwrought 3,711 7,705 — United Kingdom 4,537; West Germany 1,718; 

Yugoslavia 654. 

Semimanufactures 35,052 39,011 482 United Kingdom 23,617; West Germany 4,541; 

: Belgium-Luxembourg 1,938. 

Antimony: 

Oxides 62 56 — United Kingdom 53; West Germany 3. 

Metal including alloys, all forms 1 2 — All from United Kingdom. 

Arsenic: Metals including alloys, all forms 11 6 — Do. 

Beryllium: Metal including alloys, all forms @) ?) — All from Portugal. 

Bismuth: Metal including alloys, all forms 8 13 — All from United Kingdom. 

Cadmium: Metal including alloys, all forms 1 — 

Chromium: 

Ore and concentrate 22 47 — Netherlands 25; Belgium-Luxembourg 25. 

United Kingdom 200; Israel 98; West Germany 

Oxides and hydroxides 124 313 C) 12. 

Metal including alloys, all forms | 154 118 1 United Kingdom 115; West Germany 2. 

Cobalt: 
| 

Ore and concentrate — 10 — All from United Kingdom. 

Oxides and hydroxides 7 4 — Finland 3; France 1. 

Metal including alloys, all forms 78 93 89 Switzerland 4. 

Columbium and tantalum: Tantalum metal 

including alloys, all forms 3 3 3 

Copper: 

Matte and speiss including cement copper 25 5 West Germany 4; United Kingdom 1. 

Oxides and hydroxides 23 — 

Sulfate 2,087 1,478 — Poland 700; United Kingdom 197; France 160. 

Metal including alloys: 

Scrap 437 §27 — United Kingdom 386; Austria 73; Denmark 41. 

Unwrought 194 329 2 United Kingdom 303; Italy 16; West Germany 

8. 

Semimanufactures 28,419 30,574 243 United Kingdom 13,129; Belgium-Luxembourg 

5,600; France 3,182. 

Gold: 

Waste and sweepings value, thousands $59 $31 — All from United Kingdom. 

Metal including alloys, unwrought and partly United Kingdom $6,177; Japan $752; Singapore 

wrought do. $1,624 $7,042 $9 $80. 

Hafnium: Metal including alloys, all forms 12 — 

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

(Metric tons unless otherwise specified) 

) Sources, 1990 Commodity 1989 1990 cic 
2 | | United States | Other (principal) 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 37 41 — United Kingdom 22; Netherlands 19. 
Pyrite, roasted 2,500 _ 

Metal: | | . 
Scrap 220,254 217,004 — United Kingdom 185,901; France 22,635; 

Poland 8,005. 
Pig iron, cast iron, related materials 1,846 1,914 — United Kingdom 1,832; West Germany 39; 

France 20. 
Ferroalloys: 

Ferrochromium 46 24 _— West Germany 22; United Kingdom 2. 
Ferromanganese - 22 21 — West Germany 20; United Kingdom 1. 
Ferrosilicomanganese 3,830 3,517 — France 1,589; Norway 1,200; Belgium- 

. Luxembourg 708. 
. | United Kingdom 394; Norway 259; Belgium- 

Ferrosilicon 834 739 7 — Luxembourg 65. 
Silicon metal 172 165 — France 102; United Kingdom 63. 
Unspecified 52 211 — France 205; United Kingdom 6. 

Steel, primary forms 1,868 2,813 ?) United Kingdom 2,282; Netherlands 89; West 
. Germany 87. 

Semimanufactures: | 

Flat-rolled products: 

Of iron or nonalloy steel: 

United Kingdom 69,709; France 7,576; West 
Not clad, plated, coated 107,326 101,844 187 Germany 6,815. 
Clad, plated, coated 79,897 77,441 36 United Kingdom 56,537; Belgium-Luxembourg 

5,203; France 4,937. 
Of alloy steel 11,685 12,084 5 United Kingdom 5,417; Belgium-Luxembourg 

1,941; Sweden 1,139. 
Bars, rods, angles, shapes, sections 199,188 197,662 69 United Kingdom 123,746; Spain 33,413; | 

Turkey 8,622. 
Rails and accessories 411 5,897 — United Kingdom 5,658; West Germany 143; 

Italy 58. 
Wire 24,640 21,189 51 United Kingdom 7,124; Belgium-Luxembourg 

3,250; West Germany 1,575. 
Tubes, pipes, fittings 69,848 67,222 187 United Kingdom 39,115; Netherlands 6,435; 

Turkey 4,775. 
Lead: 

Oxides 3,767 2,013 — United Kingdom 1,669; Netherlands 344. 
Ash and residue containing lead — 21 — All from Netherlands. 
Metal including alloys: 

Scrap 13,106 11,371 382 United Kingdom 8,314; France 1,997. 
Unwrought 1,940 4,553 — United Kingdom 3,379; Sweden 601; 

Netherlands 277. 
Semimanufactures 2,131 4,326 1 Sweden 2,946; United Kingdom 675; Belgium- 

Luxembourg 482. 
Lithium: Metal including alloys, all forms — 2 — All from United Kingdom. 
Magnesium: Metal including alloys: 

Unwrought 87 98 97 France 1. 
Semimanufactures 324 445 20 United Kingdom 245; Canada 169. 

See footnotes atend of bl. 
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TABLE 3—Continued 

IRELAND: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

NN ST v090.0.—_— 

Commodity 1989 1990 Sores, T970 
United States Other (principal) 

Manganese: 

Ore and concentrate: Metallurgical-grade 36,977 22,729 — Ghana 22,247; Brazil 300; Netherlands 182. 

Oxides 257 277 3 United Kingdom 143; Belgium-Luxembourg 

124. 

Metal including alloys, all forms 41 8 _— United Kingdom 5; Belgium-Luxembourg 3. 

Mercury 14 49 4 United Kingdom 25; Netherlands 18. 

Molybdenum: 

Oxides and hydroxides | _ 2 — All from United Kingdom. 

Metal including alloys, all forms 2 1 1 

Nickel: 

Ore and concentrate — , ?) — All from Netherlands. 

Matte and speiss ?) 2 — All from United Kingdom. 

Oxides and hydroxides 3 3° 3 

Metal including alloys: 

Scrap 41 15 All from United Kingdom. 

Unwrought 615 653 17 United Kingdom 542; U.S.S.R. 90. 

Semimanufactures 896 954 630 West Germany 173; United Kingdom 125. 

Platinum-group metals: Metals including alloys, 

unwrought and partly wrought 

value, thousands $1,134 $2,117 $670 United Kingdom $1,367; West Germany $50. 

Rare-earth metals including alloys, all forms 5 — 

Silicon, high-purity 59 38 — All from United Kingdom. 

Silver: 

Waste and sweepings’ value, thousands 64 $130 — Do. 

Metal including alloys, unwrought and partly 

wrought do. $5,079 $5,020 $3,129 United Kingdom $1,822; Italy $53. 

Tin: 

Oxides 3 ] — All from Netherlands. . 

Metal including alloys: | 

Scrap 14 24 — All from United Kingdom. 

Unwrought 59 153 1 United Kingdom 149; West Germany 3. 

Semimanufactures 95 218 ?) United Kingdom 173; Netherlands 16; Norway 

13. 

Titanium: 

Oxides 1,419 1,315 — France 460; West Germany 411; United 

Kingdom 221. 

Metal including alloys, semimanufactures 81 39 33 United Kingdom 6. 

Tungsten: Metal including alloys: 

Unwrought 4 5 3 West Germany 2. , 

Semimanufactures 1 2 1 NA. | 

Uranium and thorium: 

Oxides and other compounds value, thousands $22 $15 $15 

Metals including alloys, all forms do. $53 $23 $15 United Kingdom $7. 

Vanadium: Oxides and hydroxides 24 — 

Zinc: 
Sa 

aaa 

Ore and concentrate 42 — 

Oxides 1,040 1,300 154 United Kingdom 860; West Germany 184. 

See footnotes at end of table. 
a 
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TABLE 3—Continued 
| IRELAND: IMPORTS OF MINERAL COMMODITIES? 

(Metric tons unless otherwise specified) 

ee 190 Commodity 1989 1990 So 
United States Other (principal) 

Zinc:—Continued 

Blue powder 16 31 — All from United Kingdom. 
Ash and residue containing zinc 100 _ 

Metal including alloys: 

Scrap | 347 254 All from United Kingdom. 
Unwrought 2,830 1,769 United Kingdom 669; Netherlands 642; 

Belgium-Luxembourg 247. 
Semimanufactures . 316 488 1 United Kingdom 478; Netherlands 6. 

Zirconium: : | 
Ore and concentrate 151 : 100 44 Republic of South Africa 36; Netherlands 20. 
Oxides and hydroxides — 30 — All from Netherlands. 
Metal including alloys, semimanufactures 2 5 3 United Kingdom 1. 

Other: 
. 

Oxides and hydroxides 514 399 20 United Kingdom 224; Netherlands 15. 
Ashes and residues — 3 — All from United Kingdom. 
Base metals including alloys, all forms | 12 — 

INDUSTRIAL MINERALS 

Abrasives, n.¢.s.: 

Natural: Corundum, emery, pumice, etc. 510 465 6 Turkey 225; United Kingdom 195; West 
Germany 23. 

Artificial: | 
Corundum 225 248 23 United Kingdom 214; West Germany 10. 
Silicon carbide 18 20 — All from Norway. 

Dust and powder of precious and 
semiprecious stones including diamond 

value, thousands $7,933 $8,154 $7,405 West Germany $299; France $153. 
Grinding and polishing wheels and stones 4,125 6,207 17 United Kingdom 5,625; Italy 235; West 

Germany 231. 
Asbestos, crude 4,529 5,533 — Canada 5,433; United Kingdom 100. 
Barite and witherite 2,379 2,668 ?) United Kingdom 2,630; Hong Kong 20; West 

Germany 18. 
Boron materials: 

Crude natural borates 1 781 — Belgium-Luxembourg 777; United Kingdom 4. 
Oxides and acids 147 155 () France 89; United Kingdom 43; West Germany 

_. 23. 
Bromine 183 — 
Cement 247,309 281,084 eo) United Kingdom 185,119; Spain 37,362; West 

Germany 21,172. 

United Kingdom 745; France 173; Belgium- 
Chalk 857 1,010 — Luxembourg 87. 
Clays, crude: 

Bentonite 1,164 1,136 l United Kingdom 1,135. 
Chamotte earth 36 1,780 497 Spain 1,200; United Kingdom 83. 
Fire clay 195 90 24 United Kingdom 66. 
Fuller’s earth 127 153 19 United Kingdom 134. 
Kaolin 7,302 4,117 21 United Kingdom 4,049; Belgium-Luxembourg 

27. 
Unspecified 3,996 5,817 — United Kingdom 5,779; Brazil 19; Canada 18. 
Cryolite and chiolite 2 43 — All from United Kingdom. 

See footnotes atend fable. 
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TABLE 3—Continued 

IRELAND: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I 

Commodity 1989 1990 Sources, 1790 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Diamond: 

Gem, not set or strung carats 3,989 10,301 — United Kingdom 9,850; Belgium-Luxembourg 

349; France 100. 

Industrial stones do. 11,193 107,548 87,110 United Kingdom 19,783; Netherlands 350. 

Diatomite and other infusorial earth 269 214 188 United Kingdom 20; France 4. 

Feldspar 3,683 3,428 — Norway 2,490; West Germany 657; United 

Kingdom 281. 

Fertilizer materials: 

Crude, n.e.s. 1,982 3,123 — United Kingdom 3,122; Republic of South 

Africa 1. 

Manufactured: 

Ammonia | 17,318 10,374 — West Germany 10,321; United Kingdom 53. 

Nitrogenous 307,094 378,823 1 Netherlands 141,853; Belgium-Luxembourg 

105,118; West Germany 61,012. 

Morocco 26,919; Netherlands 7,078; West 

Phosphatic 115,081 66,698 —_— Germany 4,750. 

Potassic 259,828 233 ,076 — West Germany 144,949; East Germany 21,828; 

France 15,736. 

Unspecified and mixed 725 ,462 786,222 36,655 United Kingdom 303,731; Netherlands 146,216; 

France 93,458. 

Fluorspar 65 — 

Graphite, natural 17 9 1 United Kingdom 8. 

Gypsum and plaster 6,186 9,460 — United Kingdom 5,779; Spain 2,994; West 

Germany 502. 

Iodine 780 72 4 Japan 47; United Kingdom 20. 

Kyanite and related materials: 

Mullite — 629 — Netherlands 503; United Kingdom 126. 

Unspecified 246 697 — Netherlands 559; West Germany 77; Belgium- 

Luxembourg 40. 

Lime 3,936 4,568 — United Kingdom 4,477; West Germany 91. 

Magnesium compounds: 
United Kingdom 16,584; China 11,276; 

Magnesite, crude 25,310 30,643 — Netherlands 2,021. 

Oxides and hydroxides 12,050 15,197 — United Kingdom 4,689; Czechoslovakia 3,241; 

Spain 2,222. 

Sulfate 562 707 — West Germany 689; Belgium-Luxembourg 18. 

Mica: 

Crude including splittings and waste 686 507 20 United Kingdom 466; Norway 20. 

~- Worked including agglomerated splittings 23 29 1 Italy 20; United Kingdom 4. 

Nitrates, crude 219 387 — United Kingdom 347; Chile 20; West Germany 

18. 

Phosphates, crude 6,128 4,507 — Morocco 3,700; West Germany 586; United 

Kingdom 133. 

Phosphorus, elemental 10 23 — All from United Kingdom. 

Pigments, mineral: 

Natural, crude 24 12 — Do. 

Iron oxides and hydroxides, processed 2,456 2,089 57 West Germany 1,703; United Kingdom 265. 

See footnotes at end of table. 
—_—_—_— reece 
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TABLE 3—Continued 

IRELAND: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

. Sources, 1990 
Commodity 1989 1990 United States Other (principal) 

Precious and semiprecious stones other than 

diamond: 

Natural =~ value, thousands $753 $668 $13 United Kingdom $378; Netherlands $189: 
Belgium-Luxembourg $39. 

Synthetic do. — $9 — Mainly from West Germany. 
Salt and brine 107,767 121,259 13 United Kingdom 55,777; West Germany 

26,749; Netherlands 13,308. 
Sodium compounds, nes: 
“Soda ash, manufactured SS 25,752 18,336 1 United Kingdom 7,482; Poland 5,851; 

Netherlands 4,982. 
Sulfate, including cadmium, manufactured 1,233 902 — West Germany 573; United Kingdom 227; 

Netherlands 82. 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 6,773 7,712 31 Republic of South Africa 1,646; United 

Kingdom 1,413; Switzerland 969. 
Worked 9,606 11,015 2 Italy 4,147; United Kingdom 3,771; Portugal 

1,263. 
Dolomite, chiefly refractory-grade 2,225 2,262 — United Kingdom 1,614; Netherlands 479; 

Norway 103. 
Gravel and crushed rock 302,386 343,788 l United Kingdom 343,093; Switzerland 61; 

France 59. 
Limestone other than dimension 16,278 22,077 © 2 United Kingdom 22,075. 
Quartz and quartzite. 224 363 13 Portugal 256; Belgium-Luxembourg 23. 
Sand other than metal-bearing 209,655 226,692 18 United Kingdom 186,843; Belgium- 

Luxembourg 35,673; Netherlands 2,521. 
Sulfur: 

Elemental: 

Crude including native and byproduct 274 381 32 West Germany 216; United Kingdom 124. 
Colloidal, precipitated, sublimed 15 31 — All from United Kingdom. : 

Sulfuric acid 86,031 81,620 11 Norway 47,613; United Kingdom 23,684; Spain 
. 4,574. 

Talc, steatite, soapstone, pyrophyllite 1,646 1,118 20 Italy 431; United Kingdom 393; Belgium- 
Luxembourg 172. 

Vermiculite 4,122 1,936 — Republic of South Africa 1,877; United 
Kingdom 58. 

Other: 

Crude 5,437 7,368 4 United Kingdom 4,252; West Germany 1,701; 
Australia 612. 

Slag and dross, not metal-bearing 17,998 8,712 595 Sweden 4,187; Belgium-Luxembourg 3,627. 
MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 36,026 9,236 — United Kingdom 9,021; Trinidad and Tobago 
212; Italy 3. 

Carbon: 

Carbon black 4,393 4,778 ] United Kingdom 4,450; Netherlands 177; West 
Germany 144. 

Gas carbon 24 3,149 — United Kingdom 1,905; West Germany 1,228; 
Switzerland 12. 

See foomotes atend of table. 
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TABLE 3—Continued 

IRELAND: IMPORTS OF MINERAL COMMODITIES’ 

. (Metric tons unless otherwise specified) , 

| 
Sources, 1990 

Commodity 1989 1990 Oooo 
United States Other (principal) 

Coal: 

Anthracite 109,099 139,914 — Republic of South Africa 47,912; Netherlands 

30,165; United Kingdom 21,199. 

Bituminous 3,221,436 2,994,684 1,365,918 Poland 452,467; United Kingdom 300,317; 

unspecified 670,029. 

Briquets of anthracite and bituminous coal 12,081 14,141 44 West Germany 5,715; Netherlands 3,791; 

| United Kingdom 3,424. 

Lignite including briquets 10,227 26,006 — West Germany 21,126; Netherlands 3,720; 

United Kingdom 1,153. 

Other coal not agglomerated 77,359 233,815 148,090 United Kingdom 58,068; Netherlands 12,904. 

Coke and semicoke 10,594 25,559 — Belgium-Luxembourg 13,668; Netherlands 

4,099; East Germany 3,968. . 

Gas, natural: Gaseous million cubic meters 6,640 — 

Peat including briquets and litter 1,412 1,206 — United Kingdom 1,110; Netherlands 78; 

Finland 18. 

Petroleum: 

- Crude thousand 42-gallon barrels 10,663 14,809 — United Kingdom 12,870; Norway 1,939. 

Refinery products: 
| 

Liquefied petroleum gas do. 1,224 1,306 — United Kingdom 1,262; Norway 31; 

Netherlands 11. 

Gasoline do. 4,669 4,685 — United Kingdom 4,326; Norway 359. 

Mineral jelly and wax do. 31 34 2 United Kingdom 20; West Germany 8; 

Netherlands 2. 

Kerosene and jet fuel do. 1,314 1,783 — U.S.S.R. 934; United Kingdom 751; Norway 

98. 
I 

Distillate fuel oil do. 8,132 8,777 — United Kingdom 7,710; U.S.S.R. 626; Norway 

440. 

Lubricants do. 297 400 4 United Kingdom 344; France 26; Poland 14. 

Residual fuel oil do. 3,923 7,506 — United Kingdom 4,023; France 1,592; Greece 

332. 

Bitumen and other residues do. 660 825 — United Kingdom 355; Belgium-Luxembourg 

240; France 121. 

Bituminous mixtures do. 21 18 ?) United Kingdom 17; Canada 1. 

Petroleum coke do. 299 471 301 Netherlands 109; Belgium-Luxembourg 47. 

'Table prepared by Theodore T. Spittal. 

2Less than 1/2 unit. 

>May include other precious metals. 
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TABLE 4 | TABLE 5 
IRELAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 IRELAND: RESERVES OF MAJOR 

MINERAL COMMODITIES IN 1991 
(Thousand metric tons per day unless otherwise specified) 

(Million metric tons unless otherwise specified) ee 
Commodity Major operating companies major Location of main Capacity 

equity owners facilities Commodity ness ° 
Alumina Aughinish Alumina Ltd. Aughinish Island, 800 (in situ resources) Reserves 

(Alcan Aluminum Ltd., 65%; Billiton County Limerick Barite 1.5 
Aluminum (Ireland) Ltd., 35%) Col 

Barite Magcobar Ireland Ltd. Silvermines, County 240 | |. _ anne 
. . Lead 2 

(Dresser Minerals International, Inc.) Naural eae lion cubic Beene ahi bio F rs 
ON t t t . Cement Irish Cement Ltd. (Cement Roadstone Plants in Limerick 2,000 onc eet 

Holdings PLC) and Platin Zinc 5 —_—— SO SS 
Lead/zinc Tara Mines Ltd. Mine at Navan, 215 Estimated. 

(Outokumpu Oy) County Meath SE nen 
Natural gas Kinsale Head Field, 

million cubic feet | Marathon Oil Co. Celtic Sea 75,000 $e AI 
Peat Bord Na Mona Production mainly in 4,200 

‘(Government Peat Board) flat midlands En ee eS 
Petroleum, refined Irish Refining Co. Refining at 

barrels perday © (Government) Whitegate, near 56,000 
Cork eee 

Steel Irish Steel Ltd. (Government) Plant at 350 

Haulbowline, 

near Cork eee 
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| THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Italy has been a significant processor required to turn over 9% of all extracted | decrease. Italy’s most notable 

of imported raw materials as well as a hydrocarbons to the state or pay an contribution to global mineral commodity 

significant consumer and exporter of equivalent sum. supplies continued to be its production of 

mineral and metal semimanufactured and Law No. 752, which regulates mining | processed materials based on imported 

finished products. The country was | in Italy, was approved by the Parliament | raw materials. 

Western Europe’s second largest cement | on June 10, 1982. In general, the law In 1991, the country ranked seventh 

producer after Germany and also | strengthens involvement of the globally in steel production and was 

produced almost one-half of the world’s | Government in the mineral industry. The | second after Germany among EC 

pumice. Moreover, Italy was an concessionaires will have to reimburse the | producers. Also, Italy ranked seventh 

important producer of dimension stone, | state for its contributions, starting after | globally in cement output and first in 

feldspar, and marble. The country’s mine the property has been in production for 3 crude oil refining capacity among EC 

output of barite, bentonite, fluorspar, | years. Mining of strategic minerals will | producers. (See table 1.) 

potash, and the manufacturing of steel | be kept operational at the Government’s Italy has become increasingly 

products were also of world significance. | expense. No stockpiling programs are | dependent upon its trade with other EC 

The GDP increased by 1.4% and | under way in Italy except normal | countries. It has been estimated that 

industrial production decreased by 2.2% industrial stocks and stocks of crude oil | Italy’s share of total exports going to EC 

over that of 1990. GDP growth was | for 90 days of consumption. partners has increased from 48% in 1981 

above the average for the OECD Under Italy’s mining policy, copper, | to 60% in 1990. 

countries for the first time in the past 5 | gold, lead, manganese, molybdenum, 

years. The budget deficit, which | nickel, tungsten, zinc, and zirconium | STRUCTURE OF THE 

exceeded 10% of GDP in 1991, is a| were identified as minerals considered | MINERAL INDUSTRY 

problem the Government continues to essential for the Italian economy and OO 

deal with as it moves forward with the | were to be given priority in the funding Both private and public companies own 

European Economic and Monetary of Italian companies for exploration | facilities for the production and 

Union. At yearend, the unemployment abroad. processing of minerals, metals, fuels, and . 

rate was 10.9% of the working There has been increasing sensitivity to | products. However, some state-owned 

population. environmental problems and resistance to | enterprises are often retained for 

the construction of new coal-fired and | economic and employment reasons. The 

GOVERNMENT POLICIES nuclear electricity generating plants. Strict | Government bank allocates credit to state- 

AND PROGRAMS enforcement of regulations was expected | owned corporations to avoid the social 

to induce private and public industries to | impact of closure of uneconomic 

The basic mining legislation of Italy is install more pollution-control devices. ventures. The primary minerals 

Royal Decree No. 1443 of July 29, 1927, | ———_____________—___— administrative agency is the Direzione 

as amended by law No. 1360 of PRODUCTION Generale delle Miniere, which also 

November 7, 1941. This law vests collects mineral statistics. (See table 2.) 

ownership of subsoil minerals to the The aggregated growth in the 

state. With certain limitations, quarried extractive industries was minimal. | COMMODITY REVIEW 

minerals are the property of the private | Among — the metallic ores, lead, 

landowner. Foreigners are permitted to magnesium, manganese, and zinc were | Metals 

explore, own, and operate mines but must mined in 1991. Industrial mineral 

incorporate under Italian laws. production remained the most important Alumina and Aluminum.—Alumina in 

Petroleum activities are governed by. law | sector, although reportedly the value of | Italy was produced only by Eurallumina 

No. 6 of January 1957, as amended by total production in this sector declined | §.p.A., at Portoscuso in Sardinia. The 

title II of law No. 613 of July 21, 1967. slightly in 1991 compared with that of | company was owned jointly by Alumix 

Ownership of petroleum and gas is also 1990. Domestic production of natural | §.p.A. (52.1%) and by Australian 

vested in the state. Concessionaires are | £45, petroleum, and lignite continued to | interests. Production of alumina has risen 
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constantly over the past 5 years. Almost Lead and Zinc.—Italy imported most | output of almost 12 Mmt/a, Ilva was the 
all alumina in Italy was produced from | of | its supplies of lead and zinc | eighth largest steel producer in the world 
imported bauxite, which was obtained | concentrates, with Canada being the | and the fourth in the EC. Flat products 
from Australia and Guinea. Bauxite was | largest single source. Within Italy, most | were the company’s main strength, with no longer mined in any significant | of lead and zinc concentrate production | Taranto one of the largest flat-rolling 
amount in Italy. came from Nuova Samim’s mines in | centers in the world. Ilva employed more 

Alumix S.p.A., part of the state | Sardinia. Samim’s lead and zinc smelters | than 49,000 workers in 1991. About 
holding company Eute Fiere Italiane | were also in Sardinia, and the zinc | 20% of the company’s steel was Atacchine, was the only primary | electrolytic plant was near Venice. The | exported. Table 3 lists IIva’s major 
aluminum producer in Italy. The | Porto Vesme smelter in Sardinia operating plants. Ilva continued to be a 
company operated five smelters: one at | produced primary lead and zinc metal and | major importer of metallurgical coal, Portoscuso in Sardinia, one at Bolzano, | cadmium, while the San Gavino complex, | primarily from the United States. (See one at Porto Marghera, and two at | near Porto Vesme, produced refined lead | table 3. ) 
Fusina, all near Venice. and byproducts such as bismuth, gold, Ilva closed its steel plant at Bagnoli, 

More than 80% of the production was | and silver. Secondary lead, including | shutting down the blast furnaces and used domestically. Italy imported almost | soft lead and alloys, was produced by | converters. Part of the plant was 50% of its total aluminum requirements. | Samim at the Paderno Dugnano and | expected to be used later to roll steel Details on output and/or capacity were | Marcianise plants, whose capacities were | produced at the company’s Taranto plant. not readily available for Italy’s several 50,000 mt/a and 35,000 mt/a, | The land would also be used to install secondary aluminum producers. respectively. tinplate and other products plants. 
| In 1991, Nuova Samim operated the 

Copper.—Italian refined copper country’s largest zinc smelter in Crotone. | Industrial Minerals 
production has been rising for the past 3 | This smelter was acquired from Pertusola 
years. Nuova Samim S.p.A. was the | Sud S.p.A. in 1990. This acquisition Asbestos.—Amiantifera di Balangero largest producer of refined copper, lead, expanded Nuova Samim’s control over | S.p.A. was the only company in Italy that and zinc metal in Italy, employing almost | the country’s lead and zinc industry. | produced asbestos. The San Vittore Mine 3,350 workers. Samim produced about | Samim operated four zinc plants, with a | was the only significant asbestos producer 55% of Italian copper metal. Virtually | total capacity of 349,000 mt/a. The | in Western Europe. The surface mine is all of the country’s output was derived company also produced cadmium and | in the village of Balangero near Lonzo, from scrap, ashes, slags, and other germanium. about 50 km north of Turin. Reserves residues. Samim also produced antimony were estimated to be large, and the grade metal, bismuth, gold, and silver. All Steel.—Italy was the second largest | of asbestos averages more than 6% fiber. sources of Nuova Samim’s scrap, from | producer of crude steel in the EC, after | Tailings were stored in a valley about 4 copper and aluminum cables to batteries, Germany. About 44% of steel in Italy | km from the mill. Due to reduced were handled by two subsidiaries, | was produced by basic oxygen furnaces, | demand, production started to decline in Nonfermet S.p.A. and Eurobatex | and 56% was produced by electric arc | the late 1970’s. It went from 165,000 S.p.A., which selected and sorted the | furnaces. In Italy about one-half of the | tons in 1977 to about 35,000 tons in material before passing it on to the | steel was produced by private companies, | 1990. At yearend 1990, the mine had refining plants. Secondary copper was | with the rest by Government-owned | ceased production and remained closed produced by Samim at Paderno Dugnano, enterprises. All iron ore, almost 17 | through 1991. The future of the mine was near Milan, using alloy scrap and low- | Mmt, was imported in 1991, of which reportedly uncertain because of | — grade copper scrap as raw materials. | 37% came from Australia and 35 % from | environmental problems. 
Plant capacity for secondary copper was | Brazil. The country’s steel industry 
50,000 mt/a. Copper scrap from | imports about 3.5 Mmt/a of scrap, mostly Barite.—Most barite in Italy came European sources was refined by Samim | from France and Germany. from the island of Sardinia. There were at Porto Marghera copper-zinc plant, near Ilva S.p.A. was the country’s largest | four operating companies in Italy Venice. Copper cathode capacity at the | steel company. All the profitable | producing barite: Bariosarda S.p.A., plant was reportedly increased to 60,000 | activities and assets of the Finsider | owned by the Sardinian regional mt/a in 1991. In an attempt to reduce its companies— Italsider, Nuova Deltasider, | Government’s holding company Ente cost of scrap material, a new furnace | and Terni Acciai Speciali—were | Mineraria Sarda, with mines at Barega using Boliden technology will produce | transferred to Ilva. This marks the end of | (Iglesias Province), Mont ’Ega (Narcao 25,000 mt/a of blister copper from lower | Ilva’s current restructuring plan, drawn | Province), and Monte Tamara Province grade dusts, which will then be fed into up in 1988 by the Italian Government and | in Sardinia; Edem S.p.A., Government the existing Maerz anode furnace. the EC Commission. With a crude steel owned, with mines at Val di Castello in 

238 
THE MINERAL INDUSTRY OF ITALY—1991



TT 

Tuscany; Edemsarda S.p.A., with mines del Mastro operation at Lozzolo, near | was quarried at hundreds of operations. 

at Su Benatzu, Sto Stefano, and | Gattinara, in the Province of Vercelli. | The most important white marble- 

Peppixeddu in Sardinia; and Mineraria | About 80% of the clay was used in tile producing area was in the Apuan Alps in 

Baritina S.p.A., with mines at Marigole, manufacture. Industria Chemica Carlo | Tuscany, particularly near the town of 

Monte Elto, and Primaluna, east of | Laviosa S.p.A. produced clay at Cagliari Carrara. The Lazio region, Lombardy, 

Milan. Most of the mines produced a | in Sardinia. The company operated | the Po Valley, Puglia, Sicily, and Venice 

91% to 92% BaSO, granulated barite that | several quarries in the Province of | were important colored marble-producing 

was used by the well-drilling industry. | Nuoro, with production amounting to | areas. About one-half of production was 

The Mont ’Ega Mine produced a | about 130,000 mt/a. in block form, and 45% of total 

relatively high-grade 97% barite material production was exported. Annual output 

that was used by the chemical industry. Feldspar.—\taly was the world’s of the Carrara district is about 700,000 

leading producer of feldspar and | tons, or almost 35% of the country’s total 

Cement.—Italy was a major EC feldspathic minerals. These materials white marble production. Other major 

producer of cement, second only to | were important constituents of ceramic | areas included the Valle di Susa, near 

Germany in the EC and ranked seventh in tile. Italy accounted for 30% of world Turin in the northwestern Italian Alps; 

the world. Italcementi S.p.A. was the | tile output and more than 50% of the tile | the valley of the Po River in Lombardy; 

largest of Italy’s 50 cement producers, produced in the EC. In Italy there were the Verona-Vicenza area of Venice; and 

with about 40% of the Italian market. more than 350 small companies producing | the vicinity of Benevento, northeast of 

tiles, employing about 30,000 workers. Naples in southern Italy. Reserves are 

| Clays and Refractory Materials.— Clay was imported from Germany and considered to be unlimited. 

Unimin S.p.A. was the largest supplier of | some was also imported from France and 

raw materials for the abrasive and | the United Kingdom. Perlite.—Since the closing of the 

refractory markets in Italy. Unimin’s The largest producer of albite was perlite mines on the island of Ponza off 

production facilities were in the city of | Maffei S.p.A., which operated a surface | the coast of Naples, most of the perlite 

Massa, in the Carrara area. Unimin | mine at Pinzola in the Trentin district. | produced in Italy comes from Sardinia. 

imported bauxite from Brazil and China, | Miniera di Fragne S.p.A. also produced Perlite was produced by Perlite S.p.A. at 

kyanite from Brazil, flint clay and kaolin | albite from its surface mine at Mud di | Monti Arci from a volcanic zone of that 

from China, and andalusite from South | Mezzo and processed the material at its | name in west-central Sardinia. Perlite’s 

Africa to augment its domestic raw processing plant at Aladna Valsesia in | processing facilities were at Torre Grande 

material production. Vercelli. near the port of Oristano. 

Most of Italy’s bentonite mining took 

place on the island of Sardinia, with Fluorspar.—Production of fluorspar in Potash.—The production of potash 

processing plants on the mainland. More | Italy has been declining since 1984. The dropped from 1.73 Mmt in 1989 to 

than one-half of the country’s bentonite | main fluorspar-producing area was near 429,000 tons in 1991. The decline was 

production came from Industria Chemica | Gerrai, about 40 km from Cagliari, | the result of a severe drought that has 

Carlo Laviosa S.p.A. The company’s | Sardinia. Six mines were in operation in | restricted availability of process water to 

main mining activity was in the Pedra de | 1991: two in Sardinia, operated by | the plants. One plant was closed. At 

Fogu and Puntenuova areas of Sardinia. Mineraria Silius S.p.A. at Genna Tres | yearend three underground mines were 

Production from these areas fed the | Montes and Muscadroxiu, and four inthe | operating in Sicily at Pasquasia, 

processing plants at Oristano in Sardinia | Latium/Lazio area. Soricom S.p.A. | Racalmuto, and Realmonte. 

and at Livorno, south of Pisa. White | operated the mine at Pianciano, and IPIM 

bentonite, montmorillonite clay, was | S.p.A. operated mines at Prato del Pumice and Pozzolan.—Italy was the 

quarried at S‘Aliderru in northwestern | Casone and Acquaforte e Valentano. | world’s leading producer of pumice and 

Sardinia. Caffaro S.p.A. was Italy’s only | Production capacity of Mineraria Silius | pozzolan. The Mediterranean island of 

producer of acid-activated | was about 110,000 mt/a of fluorspar, | Lipari, 40 km off the northern coast of 

montmorillonite, operating in Sardinia. | 30,000 mt/a of barite, and 15,000 mt/a of | Sicily, was the focus of the Italian pumice 

The clay was shipped to the company’s | lead concentrate. industry. Two companies in Italy 

plant at Porto Marghera in Venice. quarried pumice for world markets— 

Several small bentonite producers Marble.—Marble and_ travertine | Italpomice S.p.A. and Pumex S.p.A. 

operated on the mainland, at Foggia in | production from the world-famous | Pumex, with about 650,000 mt/a 

the district of Puglia and at Pietracuta di | quarries at Massa and Carrara have | capacity, was Italy’s largest pumice 

S. Leo in the Pesaro district. increased slightly in the past 2 years. producer. The company quarried the 

Acdal S.p.A., a subsidiary of Industria Italian marble occurred in many | Mount Pelato deposit on Lipari. Most 

Generale Ceramiche S.p.A., produced | localities, from the Alps to Sicily, and | pumice was exported to the United 

about 150,000 mt/a of clay from its Cave 
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Kingdom. W.R. Luscombe Ltd., | S.p.A. also operated an underground | the EC’s second largest. petroleum formerly an equity partner, became a| mine at F ontane, and Industria Mineraria | consumer after Germany. wholly owned subsidiary of Pumex. | Italiana S.p.A. (IMI) worked mines at Unione Petrolifera represented the Italpomice produced pumice at Largone and Predaccia in Val Malenco, country’s private oil companies. The | Acqualcalda on the island of Lipari, with | northern Italy. About 35% of IMI’s | Saras refinery was the largest in Italy and an annual output of about 70,000 tons. production was reportedly exported to reportedly was the most competitive in 
France, Germany, and the Netherlands. | the Mediterranean area. 

Pyrite.—Pyrite was mined almost Italy was almost totally dependent on exclusively by Solmine S.p.A. at | Mineral Fuels imported petroleum. With no large coal Campiano and Niccioleta underground or gas industries, petroleum accounted for mines in Tuscany. Societa Edem S.p.A. The country relied heavily on imported | 75% of the country’s energy needs. produced small amounts of pyrite in its energy, satisfying 80% of total demand 
Val de Castello Mine. with purchases from abroad. Energy was | Reserves 

| the largest deficit item in the trade Statistics on Italian reserves have not Salt.—Italy’s three major producers of | account. Ente Nazionale per L’Energia | been published. Italy was considered to salt were Italkali Societa Italiana, | Electtrica (ENEL), the state electricity | have sufficient reserves of asbestos, Amministrazione Autonoma dei Monopoli | corporation, imported about 15% of its feldspar, marble, potash, pumice, salt, de Stato, and S.p.A. Ing. Luigi Conti- electricity from France and Switzerland. | talc, and travertine, while deposits of Vecchi. Salt was produced at seven areas coal, oil, and natural gas were in Italy. Italkali, based in Sicily, was a Coal.—Domestic production of lignite | insufficient to meet domestic needs. major producer of rock salt, with | in Italy was based on two surface mines | There were also smaller reserves of underground mines at Racalmuto and | in Umbria and Tuscany, operated by | bauxite, magnesium, manganese, pyrite, Realmonte in Agrigento, Petralia in | ENEL for use in domestic electricity | silver, and a number of other minerals. Palermo, and Pasquasia in Enna. In production. The only operational | (See table 4. ) 
addition, Solvay S.p.A. operated mines in | subbituminous underground coal mine in 
Tuscany at Buriano, Ponteginori, and | Italy was in Sardinia, owned by | INFRASTRUCTURE Querceto. Compart S.p.A. operated the | Carbosulcis S.p.A. Italy was heavily 
Timpa del Salto salt brine chamber at dependent on imported coal, mostly from A total of 20,085 km of railroad track Calabria. the United States and South Africa, to | was operational in 1991. Highways 

meet its coal requirements. totaled 294,410 km. Superhighways Sulfur.—Italy, once the world’s totaled 5,900 km, and 7,010 km of Italy’s leading producer of mined sulfur, was a Geothermal Energy.—Most Italian | roads were unpaved, mostly in the modest producer of sulfur in 1991, | geothermal energy is produced in the | southern half of the country. There were obtaining one-half or more of its output Larderello, Monte Amiata, and Travale | 1,203 km of crude oil pipelines in as a byproduct of petroleum refinery | areas in Tuscany. Service, 2,143 km of refined product operations. Other sources were iron and pipelines, and 13,740 km of gas cupreous pyrite deposits in the Maremma Natural Gas and Petroleum.—There | pipelines. 
district of Tuscany. Elemental sulfur was | were more than 100 natural gas fields in 
obtained from pyrite from two mines operation, of which 70% were located | OUTLOOK 
operated by Solmine S.p.A. in southern | offshore. Natural gas supplied almost 
Tuscany. Sulfuric acid was produced at | 25% of Italy’s total energy needs. About Public and private spending on the Torviscosa plant near Porto | 35% was produced domestically. More | environmental controls will continue to Marghera. than 25% was imported from Algeria | grow, particularly in the areas of water 

through a 1,070-km-long gasline from | treatment and transportation equipment Talec.—Talco e Grafite Val Chisone Algeria to Mazzara del Vallo in Sicily. | and services, urban and industrial waste S.p.A. operated two underground mines | The former U.S.S.R. continued to supply | disposal, soil contamination, and at Pinerolo. The talc, mined from | 25% of the country’s natural gas through | emissions. Mining of metallic ores will metamorphic rocks, has been of very | a pipeline across Austria and | decline slightly. The metals processing high quality. Talco also owned 10% Czechoslovakia. industry, based primarily on imported interest in the Orani surface talc mine, About 20% of Italy’s very small | stocks, will continue to play an important with the other 90% belonging to the | domestic petroleum production came from | role in Italy’s economy. Italy is expected Sardinian Mining Board. Talco Sarda Sicily. With an annual consumption of | to remain a large producer of secondary S.p.A. operated a mine at Orani in | almost 95 Mmt of petroleum, Italy was | aluminum and __ the second largest Sardinia. Talco e Grafite Val Chisone producer, after Germany, of crude steel 
in the EC. The industrial minerals 
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quarrying industry and preparation plants 

will remain significant in Italy, especially 

the production of barite, cement, clays, 

fluorspar, marble, and talc. Italy will 

continue to be the world’s leading 
producer of feldspar, feldspathic 
minerals, and pumice. Domestic output 

of natural gas, crude petroleum, and 

petroleum refinery products are expected 

to grow, while Italy will continue to 
depend on imported coal, gas, and 

petroleum. 

OTHER SOURCES OF INFORMATION 

Agencies 

Ministero dell’ Industria, del Commercio 

e dell’ Artiginato | 

(Ministry of Industry, Commerce and 
Small Business) 

Rome, Italy 

Includes: - 

Direzione: Generale delle Miniere 

(General Directorate of Mines) 

Corpo delle Miniere (Bureau of Mine 
Inspection) | 

Publications 

Annuario di _ Statistiche —_Industriali 

(Yearbook of Industrial Statistics). 

Annuario _ Statistico Italiano (Italian 

Statistical Yearbook). 

Bolletino Mensile di Statistica (Monthly 
Bulletin of Statistics). 

Relazione sul Servizio Minerario e 
Statistica delle Industrie Estrative in 
Italia (Report of the Mineral and 
Statistical Service of the Extractive 

Industries); annually. 

Statistica Mensile del Commercio con 
l’Estero (Monthly Foreign Trade 

Statistics). 

Statistica Annuale del Commercio con 

l’Estero. (Annual Foreign Trade 

Statistics). 

L’Industria Mineraria (Minerals Industry); 
monthly. 
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TABLE 1 

ITALY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

METALS | 

Aluminum: | 

Alumina | 699,635 708,158 722,226 752,000 2804,596 

Bauxite 16,557 17,125 11,761 338 — 

Metal: 

Primary 232,600 226,300 219,500 231,900 *205,636 

Secondary | 335,000 378,000 390,000 349,600 343,000 

Antimony: 

Mine output, Sb content 86 24 — — — 

Oxides, gross weight’ 879 731 856 7040 861 

Bismuth metal 43 32 46 734 245 

Cadmium metal, smelter 320 7686 ™776 7691 2658 

Copper: Metal, refined, all kinds 65,000 75,400 83,300 83,000 82,500 

Iron and steel: Metal: 

Pig iron thousand tons 11,335 - 11,349 11,761 11,883 210,856 

Ferroalloys: 

Blast furnace: 

Ferromanganese 19,469 27,169 26,738 30,842 710,814 

Spiegeleisen 491 251 — — — 

Silicon pig iron® 1,000 1,000 1,000 1,000 600 

Electric furnace: 

Ferrochromium 59,045 77,123 81,331 53,103 747,082 

Ferromanganese 17,067 12,280 14,220 10,995 214,145 

Ferrosilicon 47,075 51,131 65,171 39,761 212,648 

Silicomanganese® 275,192 769 000 47,000 ™56,000 55,000 

Silicon metal® 19,000 18,000 19,000 18,000 18,000 
Other® 14,500 14,500 15,000 14,500 14,500 

Total® 252,839 270,454 269,460 224,201 172,789 

Steel, crude thousand tons 22,819 23,760 25,213 25,439 225,046 

Semimanufactures do. 19,800 20,700 22,000 723,105 23,817 

leds tt—(Ctsts—s—S—S—O—A ES — — — — 
Mine output, Pb content 11,994 16,503 17,544 716,042 214,200 

Metal, refined: 

Primary 62,285 72,204 74,205 68,700 7111,100 

Secondary 111,400 111,600 112,000 ™102,200 706,500 

Total 173,685 183,804 186,205 ™170,900 2207,600 

Magnesium: 

Mine output, Mg content 8,805 6,878 7,096 77,921 23,912 

Metal, primary 7,626 "5,589 "5,768 "5,937 5,115 

Manganese, mine output: 

Gross weight 3,802 9,701 5,899 6,654 78,340 

Mn content 1,141 2,538 1,475 ™1,996 22,350 

Silver metal kilograms 82,031 91,563 97,036 ™103,400 176,475 

Zinc: 

Mine output, Zn content 33,099 37,150 43,258 43,043 236,349 

Metal, primary 247,000 242,117 259,481 "264,395 2263,775 

See footnotes at end of table. 
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TABLE 1—Continued 

ITALY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

INDUSTRIAL MINERALS 

Asbestos 118,352 94,549 44,348 *3 862 3,000 

Barite 81,643 77,273 760,331 44,345 288,486 

Bromine® 450 450 400 400 400 

Cement, hydraulic thousand tons 37,257 37,884 39,385 740,544 40,000 

Clays, crude: 

Bentonite do. 313 301 234 228 2385 | 

Refractory excluding kaolinitic earth | do. 375 454 559 641 2471 

Fuller’s earth do. 39 39 44 "46 - 40 

Kaolin do. 57 11 "64 67 249 
Kaolinitic earth do. 22 19 19 “16 716 

Diatomite® #8 # = ©. 27,000 28,000 25,000 25,000 26,000 
Feldspar 1,188,700 1,367,776 1,350,733 "1,605,431 21,304,203 

Fluorspar: 

Acid-grade 77,800 81,700 66,600 81,822 760,650 

Metallurgical-grade 56,600 58,157 59,679 740,661 237,868 

Total 134,400 139,857 126,279 122,483 208,518 

Gypsum® thousand tons 71,215 1,300 1,231 *1,262 1,200 

Lime, hydrated, hydraulic and quicklime® do. 23,894 3,900 3,900 3,850 3,800 

Nitrogen: N content of ammonia do. 1,435 1,561 1,446 1,197 1,200 

Perlite® 70,000 70,000 71,000 71,000 70,000 

Pigments, mineral: Iron oxides, natural?® 850 850 850 850 800 

Potash, crude salts: 

Gross weight = ~~~ thousand tons 1,403 1,577 1,730 2661 2429 
K,O equivalent do. 178 197 208 ™138 63 

Marketable product, K,O equivalent do. 134 148 156 69 231 

Pumice and related materials:° 

Pumice and pumiceous lapilli do. 725 730 700 725 700 

Pozzolan do. 5,000 5,000 4,500 4,500 4,500 

Pyrite, all types, gross weight do. 690 774 836 806 2553 

Salt: 

Marine, crude‘ do. 571 680 685 *680 650 

Rock and brine do. 3,694 3,609 3,501 "3,752 3,500 

Sand and gravel:° | 

Volcanic sand do. 100 100 100 100 100 

Silica sand do. 4,300 4,300 4,500 4,300 4,200 

Other sand and gravel do. 122,000 123,000 124,000 124,000 125,000 

Sodium compounds:* 

Soda ash do. 612 612 615 610 600 

Sodium sulfate do. 80 127 130 125 125 

Stone: 

Dimension:°* * 

Calcareous: 

Alabaster thousand tons 20 20 25 20 20 

Marble in blocks: 

White do. 1,600 1,600 1,650 1,700 1,600 

Colored do. 1,800 1,800 1,900 71,950 1,900 

See footnotes at end of table. 
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TABLE 1—Continued 

ITALY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

INDUSTRIAL MINERALS—Continued 

Stone—Continued: 

Dimension’ *—Continued: 

Marble in blocks—Continued: 

Travertine thousand tons 1,100 1,100 1,150 1,150 1,100 

Other: . 

Granite do. 2,500 : 2,500 2,500 2,500 2,500 

Sandstone do. 1,800 1,800 1,800 1,800 1,800 

Slate do. 120 120 120 120 120 

Crushed and broken:° 

Dolomite do. 850 850 900 900 800 

Limestone st—(‘éSOCO;*;*;~;~;~;~;C#OWCS 110,000 110,000 120,000 120,000 120,000 
Marl for cement do. 11,000 11,000 10,500 10,500 213,123 

Serpentine do. 1,500 1,500 1,500 1,500 1,500 

Quartz and quartzite do. 250 250 250 250 250 

Strontium minerals: Celestite 177 — — — — 

Sulfur: Recovered as elemental and in compounds: 

S content of pyrite thousand tons 314 310 325 290 200 

Byproduct, oil refining and other sources’ do. 250 310 315 2297 280 

Total do. 564 620 640 587 480 
Talc and related materials 150,718 158,722 ™145,888 ™151,566 *161,200 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bituminous rock, natural 71,429 56,907 *60,000 *60,000 65,000 

Carbonblack® = ti tstst—“‘s™S™S™~™~”:C” 156,000 155,000 155,000 155,000 150,000 
Coal: 

Lignite thousand tons 1,642 1,600 ™1 485 1,482 71,554 

Subbituminous (Sulcis coal) 15,356 48,408 769,420 56,300 *172,400 

Coke, metallurgical thousand tons 5,893 5,884 °5 900 °5,800 5,600 

Gas, natural million cubic meters 16,324 16,634 16,978 17,296 217,398 

Natural gas liquids?® thousand 42-gallon barrels 400 400 400 400 400 

Petroleum: 

“Crude +=—™———...—.. do 26,625 32,784 31,197 31,619 229,344 

Refinery products: 

Liquefied petroleum gas do. 28,314 30,712 24,638 26,251 724,580 

Gasoline, all kinds do. 137,989 139,102 135,498 *153,149 7151,513 

-Naphth © do. 18,921 15,806 16,168 15,355 15,000 

Jet fuel do. 11,056 14,128 16,624 °17,000 16,000 — 

Kerosene do. 28,760 30,349 31,007 *31,500 30,000 

Distillate fuel oil do. 190,946 188,685 191,140 *216,318 *221,569 

Residual fuel oil do. 156,090 156,783 154,898 154,512 *148,278 

Other do. 46,263 49,287 61,292 33,649 232,165 

Refinery fuel and losses do. 37,443 45 ,367 40,089 *41,500 40,000 

Total do. 655,782 670,219 671,354 689,234 679,105 
*Estimated. ‘Revised. 
'Table includes data available through Nov. 1992. 
Reported figure. 
>Antimony content is 83% of gross weight. 

‘Does not include production from Sardinia and Sicily estimated at 200,000 mt/a. 
‘Output of limestone and serpentine for dimension stone is included with “Stone: Crushed and broken." In addition to the commodities listed, a variety of other dimension stone was produced and previously 

listed, but available general information was inadequate for continued reliable estimation of output levels. 
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TABLE 2 

ITALY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major Location of main facilities Annual 

equity owners capacity 

Alumina Eurallumina S.p.A. (Alumix S.p.A. Plants at Portoscuso, in Sardinia; at Porto 720. 

52.1%; Comalco 26.9%, Clarendon Marghera, near Venice 

21% both Australian companies) , 

Aluminum Alumix S.p.A. (EFIM) Smelters at Portoscuso, in Sardinia; at 255. 

Bolzano, Porto Marghera, and two at 

Fusina, all near Venice 

| Asbestos Amiantifera di Balangero S.p.A. Mine at Balangero, near Turin 100. 

Barite Bariosarda S.p.A (Ente Mineraria Mines at Barega, and Mont’Ega, in Sardinia 100. 

Sarda) 

, Do. Edem S.p.A. (Government) Mines at Val di Castello, in Lucca 20. . 

Do. Edemsarda S.p.A. (Soc. Imprese Mines at Su Benatzu, Sto Stefano, and | 20. 

Industriali) | Peppixeddu, in Sardinia 

Do. Minieraria Baritina S.p.A. Mines at Marigole, Monte Elto, and 20. 

Primaluna, near Milan 

Cement 52 companies, of which the largest 97 plants, of which the largest are— 45 ,000 including— 

are 

Do. Italcement-Fabbriche Riunite Cemento 19 plants, of which the largest are Calusco, 16,003. 
S.p.A. Monselice, and Collefero 

Do. "Cementir"-Cementerie del Tirreno Plants at Arquasta Scivia, Livorno, 6,250. 

S.p.A. Maddaloni, Napoli, Spoleto, and 

Taranto 

Do. Unicem S.p.A. Plants at Guidonia, Lugagnano, Morano, 4,630. 

Piacenza, S’Arcangelo di Romagna, and 

Settimello 

Copper, refined Nuova Samim S.p.A. (END Refineries at Porto Marghera, and Pieve 46. 

Vergonte 

Do. Europa Metalli-LMI S.p.A. Refineries at Campo Tizzoro, Fornaci di 26. 

Barga, and Villa Carcina 

Do. Chimet S.p.A. Refinery at Arezzo 13. 

Feldspar At least 5 companies, of which the 1,500 including— 
largest are 

Do. Maffei S.p.A. Surface mines at Pinzola, Sondalo, and 200. 

Campiglia Marittima; underground mine at 

Vipiteno 

Do. Miniera di Fragne S.p.A. Surface mine at Aladna Valsesia 60. 

Do. Sabbie Silicee Fossanova S.p.A. Surface mine at Fossanova 30. 

(Sasifo) 

Lead-zinc Nuova Samim S.p.A. (END Mines at Masua, Monteponi (Montevecchio, 60. 

San Giovanni, San Benedetto) in Sardinia; at 

Raibl, in Veneto region 

Do. Others 10. 

Lead metal Nuova Samim S.p.A. (EN]) Refinery at San Gavino, in Sardinia 80. 

Do. do. Kivcet smelter and Imperial smelter at Porto 114. 

Vesme, in Sardinia 

Zinc metal do. Plants at Crotone and Porto Vesme, in 349. 

Sardinia; and Porto Marghera, near Venice 

Lignite Ente Nazionale per L’Energia Elettrica | | Surface mines at Pietrafitta, in Umbria, and 1,500. 
(ENEL) San Barbara, in Tuscany 
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TABLE 2—Continued 

ITALY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity Maj aaron equity owners. and Location of main facilities capacity 

Magnesium metal Societa Italiana Magnesio S.p.A. Dosseni Mine 65. 

: (INDEL) 

Do. do. Plant at Bolzano 7. 

Marble white A number of companies including— Quarries mostly at Carrara and Massa 2,000 including— 

Do. Mineraria Marittima Srl Quarry at Carrara 500. 

Do. Industria dei Marmi Vicentini S.p.A. Quarries in the Carrara area 300. 

Do. Figaia S.p.A. Quarries in the Carrara area 100. 

Petroleum: . 90. 
eS Oilfields: 

Crude Offshore Sicily and in the Adriatic sea; . 

thousand 42-gallon barrels per day — Enté Nazionale/Idrocarburi (ENI) onshore in Po River Valley 

Refined do. | About 30 refineries 2,000. 

Potash ore Industria Sali Potassici e Affini per Underground mines at Corvillo, Pasquasia, 1,300. 

Aziono S.p.A. Racalmuto, and San Cataldo, in Sicily 

Do. Sta Italiana Sali Alcalini S.p.A. - Underground mines at Casteltermini and 700. 

Italkali Pasquasia, in Sicily 

Pumice Pumex S.p.A. Quarries on the Lipari Island, north of Sicily 650. 

Do. Sta Siciliana per I’Industria ed il do. 200. 

Commercio della Pomice di Lipari - 

Italpomice S.p.A. 

Pyrite Solmine S.p.A. - Sta Lavoraizone Underground mines at Campiano and 900. 
Minerali e Derivati S.p.A. (Samim Niccioleta 

51%; Agip S.p.A. 49%) 

Salt rock Italkali Societa Italiana S.p.A. (Sta Underground mines at Petralia, Racalmuto, 4,000. 

Italiana Sali Alcalini S.p.A. - Italkali) and Realmonte, in Sicily 

Do. Solvay S.p.A. Underground mines at Buriano, Pontteginori, 2,000. 

and Querceto in Tuscany 

Steel crude Ilva S.p.A. (Government) 34 steel plants, of which— 13,000. 

Do. do. Plant at Taranto 8,000. 

Do. Riva S.p.A. About 5 plants 5,000. 

Do. Others Various locations 10,000. 

Talc .  Talco e Grafite Val Chisone S.p.A. Mines at Pinerolo, near Turin, and at Orani, 120. 

in Sardinia 

Do. Industria Mineraria Italiana S.p.A. Mine at Largone Predaccia 20. 

Do. Talco Sarda S.p.A. Mine at Orani, in Sardinia 20. 
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TABLE 3 TABLE 4 | 
ITALY: ILVA S.P.A.’S MAJOR ITALY: RESERVES’ OF | 

OPERATING PLANTS MAJOR MINERAL COMMODITIES | 

FOR 1991 
Products | Location of plants So 

Flat Bagnoli, Cornigliano, Novi (Metric tons) | | 

Ligure, Racconigi, | | . oe 

Taranto, Turin. Commodity Reserves 

Long Condove, Piombino. Asbestos 35,000 = 

Special steel long Aosta. | Barite | 2,000 | 

Special steel flat Terni, Turin. Cement . 44,000 oe 

Pipes and tubes Costa Volpino, Dalmine, Fluorspar 6,000 

Piombino, Racconigi, Ilmenite 9,000 : 

seis Tenor bone | Marble 2,000,000 
Other activities Various locations. Potash 20,000 | 

—_. | Rutile 20,000 | — 

| Salt 1,000,000 

Sulfur | _ 10,000 | 

Tac =—t—<“<i=‘s™S™S™S™S™~:~:~::::”””C*«*«*«S;«SOOKD 
Travertine 450,000 | | | 

'Measured and inferred reserves.” 
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| THE MINERAL INDUSTRY OF 

By Jozef Plachy | 

The importance of Malta’s mineral | three-fourths of all Malta’s imports of 
industry mainly involves trade and | petroleum products will reportedly be | 

storage of crude oil and _ refinery | supplied by Libya. 

products. The only minerals of local In 1991, the European Parliament 

importance produced in Malta were | approved the extension of association 

limestone, used in domestic construction | status of Malta to give its economy more | : 

and the manufacture of lime, and marine | time to reorganize on a market basis after 

salt, obtained during the desalination of | the years of centrally planned socialist 

sea water. economy. : 

In the oil industry, the completion of | | 

the first stage of a major oil depot at TABLE 1 

Marsaxlokk Bay in 1991 enhanced | MALTA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES’ 
Malta’s position in the transshipment of 
crude oil and refinery products. The |  ———— Commodity == ~~—~—~—«42#987-~=S«s1988 +~—:1989 1990 ‘1991 

modified "Terminal One" of the storage | Time =~ ~—~SCSubic meters. «5,500 5,500 5,500 5,500 5,500 
and blending facilities in the Marsaxlokk | Tjncaone. thousand cubic meters. —=~=<C*=<~ 0N”~S”*~*~C~SSSC*«“‘iROS*~«CS~S~C«SO 
Freeport Terminal, a Maltese-German | 5, ~~~ metrictons 4100. 100. +4100 100 + 4100 

joint venture, was inaugurated on July | ‘tise intake dau availabe trough Mayo. ~CS~*~“‘~S*C“‘s‘“sCStCtSCt 

25, 1991. After completion in 1992, the 

port will be able to accommodate three 
vessels of up to 100,000 dwt. | 

Encouraging results from a seismic 

survey by the Japan National Oil Corp. in 

1989 in the 15,250-km? area south of 

Malta known as Area 4, led to further | 

exploration of other offshore areas. In 
January 1991, the Texaco oil company 
reportedly began a detailed seismic 
survey of Area 3, west of Malta, while | 

American Oil Co. (Amoco) and British 

Petroleum Co. (BP) are reportedly 
exploring offshore areas to the north and 
east of the island. 

The remaining mineral industry of 

_ | Malta consists of small-scale mining of 

limestone, used mainly for construction 
and the manufacture of lime. Globigerina 

| limestone, known locally as "franka" 
stone, is mined and used by local 
construction companies as the main 

building material. The Coralline 
limestone is blasted, crushed, screened, 

and used for the manufacture of lime or 
as aggregate for concrete. 

According to a trade agreement signed 
with Libya on February 5, 1991, nearly 
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TABLE 2 

MALTA: EXPORTS AND REEXPORTS OF SELECTED MINERAL COMMODITIES! 

(Thousand U.S. dollars unless otherwise specified) 

| Destinations, 1990 

Commodity 1989 1990 United Other (principal) | 

METALS : 

Aluminum: Metal including alloys: | 

Scrap | $3,462 $1,803 — Italy $1,771; Switzerland $32. 

Unwrought $706 — 

Semimanufactures $11,178 $10,532 2 Italy $10,436; Libya $87; bunkers $6. 

Antimony: Metal including alloys, all forms | — $21 — All to Republic of Korea. 

Copper: Metal including alloys: 

Scrap $827 $772 — United Kingdom $255; Italy $250; West Germany 
| $242. : 

Semimanufactures $27 $36 — Italy $21; Singapore $13; Libya $2. 

Gold: Metal including alloys, unwrought and partly | . 

wrought grams — 848 — Italy 656; Canada 161. 

Iron and steel: Metal: | 

Scrap $1,511 $1,679 — Italy $1,271; United Kingdom $345; Denmark 

$60. 

Pig iron and related material | $399 — | 

Ferroalloys: Silicon metal — $8 — All to Libya. 

Semimanufactures: 

Bars, rods, angles, shapes, sections $12 $2. — Mainly to Libya. 

Flat-rolled products: : 

Not clad, plated, coated NA $1 — Do. | 

Of alloy steel NA $46 — United Kingdom $43; West Germany $3. 

Wire $39 $56 — Ireland $39; United Kingdom $14. 

Tubes, pipes, fittings — $204 — Italy $92; United Kingdom $63; Libya $45. . 

Lead: Metal including alloys, scrap $98 $438 — Italy $379; Greece $34; Turkey $26. 

Magnesium: Metal including alloys, unwrought _ $7 — All to United Kingdom. 

Nickel: Metal including alloys: 

Scrap $34 $27 — United Kingdom $23; West Germany $4. 

Semimanufactures — $19 — West Germany $12; Ireland $6. 

Silver: Metal including alloys, unwrought and partly 

wrought $10 — 

Tin: Metal including alloys: 

Scrap $10 $6 — All to United Kingdom. 

Semimanufactures — $23 — Mainly to United Kingdom. 

Uranium and thorium: Oxides and other compounds — $2 — All to United Kingdom. 

Zinc: 

Oxides — ’) — All to Italy. 

Metal including alloys, scrap $43 $65 — Italy $35; United Kingdom $18; Netherlands $11. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing wheels and 

stones $1,504 $944 _ West Germany $447; Yugoslavia $132; Iraq $99. 

Diamond: Natural, gem, not set or strung $2,529 $4,091 — All to Belgium-Luxembourg. 

Stone, sand, and gravel: Dimension stone: 

Crude and partly worked — (?) — All to Italy. 

Worked $115 $121 13 United Kingdom $49; France $49. 

Sulfur: Sulfuric acid — $1 — All to Libya. 

See footnotes atend of blew 
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TABLE 2—Continued 

MALTA: EXPORTS AND REEXPORTS OF SELECTED MINERAL COMMODITIES 

(Thousand U.S. dollars unless otherwise specified) 

_ Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

MINERAL FUELS AND RELATED MATERIALS . 

Petroleum refinery products: 

Mineral jelly and wax _ $1 $4 _— All to Libya. | 

Lubricants 42-gallon barrels ¢) 4,987 — Libya 25; West Germany 4; bunkers 4,957. 

Residual fuel oil — :) $352 — All to Italy. 

Bituminous mixtures — $98 — All to Libya. | 

NA Not available. . 

'Table prepared by Ronald L. Hatch. . | 
"Less than 1/2 unit. 

*Unreported quantity valued at $763. | 

TABLE 3 

MALTA: IMPORTS OF SELECTED MINERAL COMMODITIES’ 

| (Thousand U.S. dollars unless otherwise specified) | | 

Sources, 1990 | 

Commodity 1989 1990 United Other (principal) 

METALS 

Aluminum: 

Oxides and hydroxides $49 $47 $20 Ireland $20; United Kingdom $7. | 

Metal including alloys: 

Scrap | | _ $17 — All from Denmark. 

Unwrought $12,946 $8,116 — Italy $6,973; Bahrain $906; Argentina $226. , 

Semimanufactures $10,613 $11,214 $102 Italy $8,909; United Kingdom $940; West Germany $380. 

Antimony: Metal including alloys, all 
forms — | $2 — All from West Germany. 

Beryllium: Metal including alloys, all | 
forms — $3 — All from Italy. 

Cadium: Metal including alloys, all : | 

forms — ?) — All from United Kingdom. 

Chromium: | 

Oxides and hydroxides $9 $3 oo Mainly from United Kingdom. 

Metal including alloys, all forms _— () _ All from West Germany. 

Cobalt: Metal including alloys, all forms — $4 — Do. 

Copper: 

Oxides and hydroxides — $76 $74 West Germany $1. 

Sulfates — $1 — Mainly from West Germany. 

Metal including alloys: | . 

Unwrought $2 $477 ) United Kingdom $146; Italy $120; Turkey $94. 

Semimanufactures $3 399 $3 ,493 $8 United Kingdom $1,546; West Germany $619; Turkey 

$384. 

Gold: Metal including alloys, unwrought TTT 
and partly wrought kilograms — 52,059 ?) United Kingdom 1,571; Singapore 154; Switzerland 153. 

Iron and steel: 

Ore and concentrate: 

Excluding roasted pyrite $1 $1 — All from Yugoslavia. 

Pyrite, roasted $1 $2 — Do. 

See footnotes at end of table. 
aa 

THE MINERAL INDUSTRY OF MALTA—1991 251



TABLE 3—Continued 

MALTA: IMPORTS OF SELECTED MINERAL COMMODITIES’ 

(Thousand U.S. dollars unless otherwise specified) 

EEE Sources, 1990. 
Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Metal: 

Scrap $3 $60 — Italy $32; United Kingdom $28. | 

Pig iron, cast iron, related materials $525 $450 — Greece $318; Belgium-Luxembourg $47; United Kingdom 

$34. 

Ferroalloys: Silicon metal — $2 — Mainly from France. 

Steel, primary forms $2,195 $2,734 ?) United Kingdom $1,436; Greece $637; Turkey $371. 

Semimanufactures: | | 

~ Flat-rolled products: Ofironor 
nonalloy steel: 

Not clad, plated, coated NA $3,043 — United Kingdom $1,131; Belgium-Luxembourg $758; Italy 

| $673. 

Clad, plated, coated NA $2,454 — Belgium-Luxembourg $1,130; West Germany $612; 

Hungary $159. 

Bars, rods, angles, shapes, sections $8,722 $11,049 ?) United Kingdom $6,137; Italy $2,977; France $781. 

Rails and accessories $262 $50 — Italy $43; United Kingdom $5; West Germany $2. 

Wire $2,463 $1,797 $5 United Kingdom $527; Italy $387; Czechoslovakia $358. 

Tubes, pipes, fittings $7,906 $7,421 $10 United Kingdom $2,577; Italy $2,403; France $554. 

Lead: 

Oxides $59 $4 — United Kingdom $3; West Germany $1. 

Metal including alloys: 

Unwrought $96 $208 — United Kingdom $95; Belgium-Luxembourg $92; Italy $20. 

Semimanufactures $95 $18 — United Kingdom $11; Italy $6; Belgium-Luxembourg $41. 

Magnesium: Metal including alloys: 

Scrap — $3 — Mainly from Italy. 

Unwrought $12 — 

Semimanufactures $6 $7 — West Germany $5; Italy $2. 

Molybdenum: Metal including alloys, 

unwrought — $1 — All from United Kingdom. 

Nickel: Metal including alloys: 

Unwrought — $1 — Mainly from West Germany. 

Semimanufactures $415 $386 — West Germany $303; United Kingdom; Italy $26. 

Platinum-group metals: Metals including 

alloys, unwrought and partly wrought: 

Palladium — $7 — Mainly from West Germany. 

Platinum grams — 3,700 — Do. 

Unspecified $33 — 

Rare-earth metals including alloys, all 

forms — $3 _ All from Netherlands. 

Selenium, elemental “$2 $9 — All from Italy. 

Silicon, high-purity _ $2 — Mainly from Czechoslovakia. 

Siver: Metal including alloys, unwrought 

and partly wrought kilograms (’) 2,059 ~ West Germany 1,197; United Kingdom 165; Italy 4. 

Tin: Metal including alloys: 

Scrap — $4 — All from West Germany. 

Unwrought — $10 — Belgium-Luxembourg $8; United Kingdom $1. 

Semimanufactures $1,386 $1,044 — Italy $635; United Kingdom $328; France $80. 

See footnotes at end of table 
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TABLE 3—Continued 

MALTA: IMPORTS OF SELECTED MINERAL COMMODITIES! 

| (Thousand U.S. dollars unless otherwise specified) 

Sources, 1990 

Commodity _ 1989 1990 United Other (principal) . 

METALS—Continued | 

Titanium: | 

Ore and concentrate — $45 — All from Italy. 

Oxides $1,131 $893 $332 United Kingdom $303; West Germany $188; Italy $45. 

Metal including alloys, unwrought | — $2 $2 

Tungsten: Metal including alloys, 
semimanufactures — $1 — All from United Kingdom. 

compounds $2 — 

Zinc: 

Oxides $69 $76 — Netherlands $55; Denmark $13; West Germany $3. 

Blue powder $5 $12 $1 Denmark $6; Netherlands $5. 

Metal including alloys: 

Scrap — $17 — All from France. 

Unwrought $281 $219 — United Kingdom $105; Belgium-Luxembourg $81; France 

| $15. 

Semimanufactures $183 $100 ?) Belgium-Luxembourg $45; United Kingdom $32; 
Netherlands $5. 

Other: 

Ores and concentrates $1 ?) — All from Italy. 

Oxides — $25 — France $18; United Kingdom $4; Italy $2. 

INDUSTRIAL MINERALS 

Abrasives, n.¢.s.: | 

Natural: Corundum, emery, pumice, $68 $212 $4 Turkey $92; United Kingdom $30; West Germany $25. 

etc. 

Artificial: . 

Corundum $54 $82 — Yugoslavia $80; United Kingdom $2. 

Silicon carbide $46 $88 — Yugoslavia $84; Norway $3. 

Grinding and polishing wheels and | 

stones $862 $911 $4 Italy $355; West Germany $186; Yugoslavia $107. 

Asbestos, crude $1,291 ?) _ All from United Kingdom. 

Barite and witherite $27 $18 _ United Kingdom $9; West Germany $4; Finland $4. 

Boron materials: Oxides and acids $2 $5 — United Kingdom $4; Italy $1. 

Cement metric tons 206,615 225,740 — U.S.S.R. 196,830; Turkey 22,150; Italy 2,751. 

Chalk — $78 — United Kingdom $45; Spain $10; Italy $6. 

Clays, crude: 

Bentonite NA $69 — United Kingdom $36; Italy $12; Denmark $9. 

Chamotte earth and dinas earth NA $6 — All from West Germany. 

Fire clay NA $12 — Italy $7; United Kingdom $5. 

Kaolin NA $37 — United Kingdom $19; Italy $17; Netherlands $1. 

Unspecified $163 $121 — United Kingdom $101; Italy $20; West Germany $1. 

Cryolite and chiolite $10 $17 — Mainly from Yugoslavia. 

Diatomite and other infusorial earth $30 $29 — Italy $16; United Kingdom $8; Netherlands $2. 

Diamond, natural: 

Gem, not set or strung $4,331 $5,252 — Ghana $2,071; Belgium-Luxembourg $1,474; Angola 

$815. 

Industrial stones "$1 $55 — All from United Kingdom. 
See footnotes at end of table. 
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TABLE 3—Continued 

MALTA: IMPORTS OF SELECTED MINERAL COMMODITIES' 

(Thousand U.S. dollars unless otherwise specified) | 

Sources, 1990 

Commodity 1989 1990 United ther principal) 
| | States 

INDUSTRIAL MINERALS—Continued | | | 

Diamond, natural—Continued: 

Dust and powder | 75 $2 — Mainly from Ghana. 

Feldspar and related material: | : | 

| Feldspar | — $1 — All from United Kingdom. 

Leucite, nepheline, and nepheline _ 

syenite — ?) — Mainly from Netherlands. 

Fertilizer materials: | | 

Crude, n.e.s. metric tons 5S 112 — Italy 105. 

Manufactured: | | | 

Ammonia | | $18 $43 — France $26; United Kingdom $7; Netherlands $8. 
Nitrogenous | $290 $455 — West Germany $270; Spain $23; France $22. 

Potassic metric tons 16 7 — Italy 4; United Kingdom 3. 

Unspecified and mixed do. 230 838 — West Germany 510; Belgium-Luxembourg 205; Italy 58. 

Graphite, natural ' $4 $2 | $2 

Gypsum and plaster $87 $97 $8 Spain $59; United Kingdom $13; West Germany $10. 

Iodine — ?) — All from United Kingdom. 

Lime | — $62 — United Kingdom $43; Italy $10; West Germany $6. 

Magnesium compounds: 

Magnesite, crude $7 $7 — Mainly from Italy. 

Oxides and hydroxides — $17 — Mainly from Japan. 

Mica: 

Crude including splittings and waste $18 - $7 $1 United Kingdom $5; Netherlands $1. 

Worked including agglomerated | 

splittings : $1 $2 — Mainly from Sweden. 

Phosphates, crude — () — All from Belgium-Luxembourg. 

Pigments, mineral: 

Natural, crude $8 $3 — United Kingdom $2; Netherlands $1. 

Iron oxides and hydroxides, processed $26 $34 — Denmark $11; Netherlands $11; United Kingdom $8. 

Potassium salts, crude — ?) — All from United Kingdom. 

Precious and semiprecious stones other 

than diamond: 

Natural $10 $13 — Switzerland $4; West Germany $3; United Kingdom $3. 

Synthetic $7 $6 _— Austria $3; Switzerland $1; Japan $1. 

Pyrites, unroasted — $4 — All from Italy. 

Salt and brine metric tons ?) 1,871,449 80 United Kingdom 1,268,210; Tunisia 480,000; West 

Germany 110,033. 

Stone, sand, and gravel: 

Dimension stone: 

Crude and partly worked $3,017 $3,787 — Italy $3,780; United Kingdom $4; Malaysia $3. 

Worked $132, $188 —  Ttaly $170;Taiwan$5;India$5. 

Dolomite, chiefly refractory-grade — $7 — Sweden $6; Norway $1. 

Gravel and crushed rock $304 $895 | — Maly $878; United Kingdom$7;Sweden$6. 

Sand other than metal-bearing $124 $115 (?) Netherlands $54; Italy $28; United Kingdom $22. 

“Quartzandquarwite = a ti(<ti‘élSOO!U!U!UWOW!WO!W!O€«SSSUCLCUC™~*~™!™€UN~T™”CNNadY $12; United Kingdom $3.22 OOSOtC~CS~S 
See footnotes at end of table. 
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TABLE 3—Continued 

MALTA: IMPORTS OF SELECTED MINERAL COMMODITIES’ | 

(Thousand U.S. dollars unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United | Other (principal) 

INDUSTRIAL MINERALS—Continued 

Sodium compounds, n.e.s.: 

Sulfate, manufactured — $148 — West Germany $58; Spain $47; Austria $21. 

Soda ash, manufactured $5 $129 — West Germany $103; Italy $22; United Kingdom $4. 

Sulfur: 

Elemental: 

Crude including native and byproduct $47 $40 — All from Italy. 

Colloidal, precipitated, sublimed $65 $34 — Italy $20; West Germany $14; United Kingdom $1. 

Dioxide $4 $1 — All from Italy. 

Sulfuric acid $437 $230 — Italy $136; United Kingdom $41; Netherlands $30. 

Talc, steatite, soapstone, pyrophyllite $59 $86 — West Germany $34; Italy $20; United Kingdom $18. 

Other: Crude $11 $18 ?) France $11; Italy $4; United Kingdom $2. 

MINERAL FUELS AND RELATED 

MATERIALS 

Carbon black — _ $257 — Italy $117; Canada $81; West Germany $54. | 

Coal: Briquets of anthracite and 

bituminous coal $14,171 $25 — All from Austria. 

Coke and semicoke $13 ?) — All from West Germany. 

Peat including briquets and litter — $158 — United Kingdom $49; Netherlands $44; West Germany 
$35. | 

Petroleum refinery products: 

Mineral jelly and wax $500 $427 $1 Hungary $235; United Kingdom $108; West Germany $68. 

Bitumen and other residues $4,527 $21 — United Kingdom $17; West Germany $1; Denmark $1. 

Bituminous mixtures $76 $126 $3 France $69; United Kingdom $42; Italy $9. 

NA Not available. 
‘Table prepared by Ronald L. Hatch. 

Less than 1/2 unit. 

*Unreported quantity of gold leaf valued at $21,615 not included. 
“May include silicon or tellurium. 

“Unreported quantity valued at $234,000. 

‘May include other carbides, except calcium. 

™May include dust of other gems. 

‘Unreported quantity valued at $228,000. 
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THE MINERAL INDUSTRY OF 

By Charles L. Kimbell and George A. Rabchevsky 

The Netherlands continued to be the | bring in pollution from Belgium, France, | and petroleum decreased slightly from 

leading producer of natural gas in | Germany, and Switzerland. This not | that of the previous year. (See table 1.) 

northern Europe. Natural gas was the | only threatens drinking water supplies, | 

Netherlands most significant mineral | but also creates problems with dredging TRADE 

resource. Cement materials, magnesium | sludge from rivers and ports. This sludge 

oxide salt, and sand and gravel were the | is heavily polluted with heavy metals and The Netherlands continued in its role 

only nonfuel mineral commodities | other substances. Air pollution does not | as the world’s foremost trade center, with 

produced in the Netherlands from | stop at national borders. It has been | the world’s largest port, Rotterdam, and 

indigenous deposits. The mining and | claimed that about 60% of the acid | a host of lesser ports, including 

quarrying industries (including gas deposition in the Netherlands comes from | Amsterdam, Delfzijl, Ijmuiden, and 

producers) accounted for about 4% of the abroad. The NEPP calls for stringent | Scheveningen, among others. Trade has 

gross national product (GNP). The metal limits on CO, emissions, which were to | long been a critical element in the 

processing industries, using imported raw | be achieved through energy conservation, | country’s economy; trade and financial 

materials and both imported and domestic | reduction in the use of coal, and | services together contribute more than 

scrap, produced aluminum, cadmium, increased reliance on public | one-half of the country’s GDP. The 

iron, lead, steel, tin, and zinc, and | transportation. Recycling of materials is | Netherlands’ overall foreign trade balance 

production of these metals was important | also encouraged. | in 1991 was positive, with exports at 

to the GNP. Ground water, soil, ponds, and canals | $133.6 billion exceeding imports of 

Overall economic growth in the | in the Netherlands are heavily polluted | $125.9 billion by almost 6.1%. Mineral 

Netherlands slowed in 1991; the GNP | with nitrogen, phosphorus, and commodities, both crude and processed, 

increased by only 2.25%, compared with | potassium, which are largely derived | and both fuel and nonfuel, represented 

3.4% in 1990. Mining, quarrying, and | from agricultural activities. | almost 18% of imports and a little over 

natural gas contributed about 5% to the | Environmentalists indicated that excessive | 17% of exports. The trade balance in 

national income. The unemployment rate | use of nitrogenous fertilizers and the | mineral commodities was also positive, 

in the Netherlands is estimated at 5.7%. | excess supply of manure in agriculture | with 1991 exports valued at $23.3 billion : 

were still main problem areas. and imports at only $22.5 billion, this 

GOVERNMENT POLICIES Mineral extraction operations in the | positive balance resulting primarily from 

AND PROGRAMS Netherlands are regulated under the | energy exports exceeding imports 

| Napoleonic Code of April 21, 1810, as | basically because of the country’s 

Environmental policies distinguish the supplemented by the Mining Code of substantial exports of natural gas. Other 

Netherlands as one of the strictest 1903 and the Mineral Exploration Law of | notable mineral exporting industries 

environmentally concerned countries in May 3, 1967. The Continental Shelf included the producers of fertilizers, 

Europe. The country spends about 1.5% Mining Law of 1965 covers licensing | other mineral-based chemicals, and 

of its GNP on environmental measures, | regulations and safety standards in that | nonferrous metals. The country had a 

78% of which comes from the | area. The Minister of Economic Affairs | negative trade balance in 1991 in iron and 

Government. In 1991, Government and supervises mining laws. steel, with the value of exports equaling 

industry spent about $6.8 billion’ om) W!!!HHWW1—Y—Y. only 86% of that of imports. The same 

environmental measures. The ambitious PRODUCTION was true for manufactures derived from 

environmental plan of the Dutch Ministry nonmetallic minerals, for which the 

of Environmental Affairs covers the The production of primary aluminum, | export value was equal to only 70% of 

period from 1990 to 1994. The country’s zinc, and natural gas increased slightly in | that of imports. 

National Environmental Policy Plan 1991. The production of crude steel The Netherlands imports more than 

(NEPP) is aimed at reducing all levels of declined for the second year; the 1991 | 350 million barrels of oil annually, 

pollution. drop was 4.5%, and that for 1990 was | mostly from a variety of countries in the 

The Netherlands is situated on the | 4.7%. The output of industrial minerals | Near East. Dutch firms have extensive 

Rhine, Meuse, and Scheldt Rivers, which business connections in Eastern Europe 
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and the Commonwealth of Independent | aluminum and steel. The building | Hoogovens Group’s total income. The 
States. | industry is one of the Hoogovens Group’s | 1991 production of steel in the 

With regard to the United States, | most important markets, accounting for | Netherlands declined by almost 4.5%, 
almost 7.7% of all Dutch imports on a} more than 20% of the Group’s sales. | primarily because of a decline in orders 
value basis originated in the United States. | Aluminum and _ steel Scrap are also | and the closure for several months of the 
Of this total, mineral commodities | recycled by the company. No. 7 blast furnace for repairs. 
accounted for only 8.9%, with a value of The Billiton Group is the principal Most raw materials for iron and steel 
almost $866 million. Only 3.4% of total | Dutch nonfuel minerals mining company, | production were imported. Raw material 
Dutch exports were directed to the United | although most of its mining activities are | was received at the deepwater berth at 
States, and of this total 11.4% were | conducted outside the country. IJmuiden. Receipts in 1990 consisted of 
minerals and mineral products, with a | | the following: iron ore, 7.7 Mmt; coal, 
value of about $524 million. From the Aluminum.—There are two primary | 3.7 Mmt (70% from the United States); 
viewpoint of the United States, total | aluminum smelters in the Netherlands, | and olivine sand (from Norway), 250,000 
goods received from the Netherlands| one in Delfzijl and the other in| tons. All of Hoogovens’ iron ore supply 
were valued at nearly $5.1 billion, | Vlissingen. The Delfzijl plant is operated | is imported, of which 29% in 1990 was 
including $660 million worth of minerals | by Aluminium Delfzijl BV, an affiliate of | from Brazil. 
and mineral products, whereas total U.S. | Hoogovens Aluminium BV, and owned 
shipments (exports and reexports) to the | by _ the Hoogovens_ Group. The Lead and Zinc.—Two secondary lead 
Netherlands were valued at $13.5 billion, Vlissingen plant is operated by Pechiney- | producers are Operating in the 
of which almost $1.6 billion were | Nederland NV, which is 85%-owned by | Netherlands. Hollandsee Metallurgische 
minerals and mineral products. (See | the French company Pechiney. The | Industrie Billiton BV operated an 
tables 2 and 3.) aluminum section of the Hoogovens electrolytic lead smelter at Armhem, 

Group accounted for 35% of the Group’s handling 95% of the country’s scraped 
STRUCTURE OF THE income. . In October, the company | lead batteries. Billiton Witmetaal BV is 
MINERAL INDUSTRY temporarily closed 10% of its capacity at | the other secondary lead producer in the 

the Delfzijl smelter owing to a fall in | Netherlands. 
Most Netherlands’ companies are | prices. Furthermore, the expansion plan Budelco BV is the only company in the 

privately held. The Directorate of Mines | was halted at the smelter because of the | Netherlands producing zinc. The 
of the Ministry of Economic Affairs | firm’s inability to reach agreement of the electrolytic smelter in Budel-Dorplein has 
regulates mining and _ petroleum} cost of gas supply after 1998. After | a capacity of 210,000 mt/a of zinc. 
operations. The Geological Survey | Norway, the Netherlands was the second | Budelco’s waste product (jarosite) is 
compiles data on the mineral resource | largest exporter of aluminum in Western | stored in three ponds. A fourth pond has 
industry and advises the Minister on the | Europe. been licensed and will be built provided 

| status of mineral reserves. The Central There are three major companies in the | that a jarosite treatment plant becomes 
Bureau of Statistics collects information | Netherlands producing secondary operational by 1995. 
on mineral production. (See table 4.) aluminum; Aluminium Hardenberg NV is 

At least 1.5%, or 90,000 workers, of | the largest. Both production and | Industrial Minerals 
the total employment of 6,065,000 | consumption of secondary aluminum 
workers was in the mineral industry, | continued to grow in 1991. Cement.—There are three cement 
including metals, industrial minerals, and Hoogovens Group remained a leader in companies in the Netherlands that operate 
mineral fuels; 0.2%, or 12,130 workers, | both the integrated aluminum and steel | 15 plants. The cement production 
was employed by the mining and | industries. It was the fourth largest capacity is 5.02 Mmt/a. About 40% of 
quarrying industries. Table 5 is the | producer of aluminum semimanufactures | total output consists of portland cement 
estimate for employment in the mineral | in Western Europe. and the rest is other varieties of hydraulic 
industry in the Netherlands for 1991. cement. The Eerste Nederlandse Cement 

Iron and Steel.—Hoogovens IJmuiden | Industrie NV is the largest cement 
COMMODITY REVIEW BV (HI), owned by Hoogovens Group, | producer, with 10 plants. Most of the — |p erated the only integrated iron and steel | raw materials were imported primarily Metals plant in the Netherlands. More than 95% | from Belgium and West Germany. 

of its steel was produced by the oxygen 
Koninklijke Nederlandsche Hoogovens | process and the rest by the electric arc Emery.—The German firm Possehl 

en Staalfabriecken NV (Hoogovens Groep | process. Ninety-four percent of steel was | Erzkontor GmbH acquired 100% of the 
BV) is the leading metals company in the | processed by the continuous cast method. | shares of Van Mannekuvs & Co. BV of 
Netherlands and it produces both | The steel sector makes up 50% of the | Rotterdam, whose assets included a plant 
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of Oudenbosch that produced emery. | Mineral Fuels | | | scrap material cargoes handled at the port 

Modernization and expansion of the plant . vary from 42 to 46 Mmt/a, depending on 

gave it a capacity of 8,000 mt/a of In the Netherlands, natural gas | demand. The only centralized trading of 

emery. accounted for 45% of primary energy | stainless steel scrap in Europe is: at 

requirements in 1990. Coal generated | Rotterdam, which is the major transit 

Fertilizer Materials. —Amfert BV, part | about 35% of the country’s electricity. point for international cargoes. Europe’s 

of the Rotem-Amfert fertilizer group, is | Two nuclear powerplants together largest refinery, Royal Dutch/Shell’s 

situated on the North Sea Canal, between | supplied about 3% of the country’s total | Europort Pernis plant, and its largest 

the Mercuriushaven and Coenhaven. | electricity. All coal requirements were coal and ore transshipment operation are 

Amfert functions primarily as a fertilizer | imported, primarily from the United | also in Rotterdam. | 

manufacturing plant and distribution | States, Australia, Colombia, and the Amsterdam Port is an _ important 

center. Imports of raw materials and | Republic of South Africa. In 1991, more | gateway to the Rhine River via the 

fertilizers totaled about 800,000 tons, and | than 6 Mmt of coal was imported from Amsterdam-Rhine Canal. Amsterdam is 

Amfert’s fertilizer production amounted | the United States. on the northern flank of the Rhine delta. 

to 750,000 tons. Outgoing material is The country produced about 14% of its | Eggerding & Co. is one of the companies 

loaded into small barges of about 300 | crude oil requirements. The Netherlands | known for the handling, processing, and 

tons bound for internal markets and | operated seven refineries, based chiefly distribution of mineral commodities at 

exports to France and Germany, or into | on imported oil, primarily from Norway, | Amsterdam. Eggerding handles about 

barges between 300 to 5,000 tons for the United Kingdom, and the Middle | 200,000 mt/a of minerals, about 50% of 

Ireland, Scandinavia, and the United | East. Shell’s refinery in Pernis is the | which is mineral sands, followed by 

Kingdom. largest in Europe. Development of an oil | lithium ores, refractory minerals, 

| and gas field discovered beneath the | feldspars, aluminas, and others. Imports 

Magnesium Compounds.—Magnesia | refinery is being considered. are not only to meet requirements in the 

is produced in a plant at Veendam from Netherlands, but also those in 

salt brines extracted 7 km away by the Natural Gas.—Natural gas is the | neighboring countries. 

deep solution method. Noordelijke | Netherlands’ dominant energy source. The steel producer, Hoogovens 

Zoutwinning BV produces the salt | Natural gas is obtained from the | Imuiden BV, is situated on the coast at 

solution and Magnesia International BV Groningen Field, Western Europe’s the mouth of the River Scheldt, with its 

produces about 105,000 mt/a refractory- | largest onshore gasfield. The reserves of | own docking and shipping facilities. 

grade MgO from the brine. The MgO natural gas were estimated at 3 trillion The transportation system for materials 

output in the Netherlands is about 70% of m. About 35 billion m® of gas is | within the Netherlands and extending to 

Billiton’s worldwide production. exported annually to neighboring | its borders with neighboring countries 

Possehl Erzkontor GmbH, a German- | countries, of which more than 58% was | includes 6,340 km_ of navigable 

owned company in Lubeck, acquired | shipped to Germany in 1991, and the rest | waterways, 108,360 km of highways, 

100% of the shares of Van Mannekus & | to Italy, France, and Belgium (listed by | 3,037 km of railways, 418 km of crude 

Co. BV, of Rotterdam, a producer of | order of importance as recipients). oil pipelines, 965 km or refined oil 

milled caustic magnesite from its plant in pipelines, and 10,230 km of natural gas 

Schiedam. This facility was modernized | INFRASTRUCTURE pipelines. 

and expanded to a capacity of 50,000 

mt/a of milled caustic magnesite. The Dutch transportation infrastructure | OUTLOOK 

is one of the best in Europe. The Ports 

Salt.—Akzo Zout Chemie BV is the | of Amsterdam and Rotterdam are the The gross domestic product of the 

only company producing salt in the Netherlands’ most important handling | Netherlands is predicted to increase in 

Netherlands, with plants at Delfzijl and at | centers for mineral industry materials. | 1992, but the rate of growth will continue 

Hengelo. Akzo also operated plants in | Rotterdam is on the delta of three of | to decline. Export and import trade 

Denmark and the Federal Republic of | Europe’s most important trading rivers, | levels are expected to be near those of 

Germany. About 65% of its production | the Rhine, the Mass, and the Scheldt. | 1991. Production levels of metals are 

was exported. The company also | Europe’s dense networks of roads and | expected to remain about the same, 

produced chemicals, fibers, polymers, | railways are also linked to Rotterdam, | except for decreases in lead and steel, 

coatings, and health care products. In providing almost unlimited access to | and the elimination of tin production. 

1991, the sale of salt and basic chemicals | markets. Raw materials and processed | Output of the construction nonmetals was 

amounted to $1.3 billion, a slight increase | minerals were handled at Rotterdam, the expected to decline as a result of 

from the previous year. world’s largest port (crude oil, 88.5 | recession conditions that prevailed in 

Mmt; and 27 Mmt divided almost equally | 1992. Natural gas production is expected 

between iron ore and coal). Ore and | to be steady, while crude oil output is 

THE MINERAL INDUSTRY OF THE NETHERLANDS—1991 
259



nee nee 

expected to continue to decrease. A | 
slight increase in the export of natural gas . 
to neighboring countries is expected. 

Employment in the mineral industry most 

likely will continue to decrease slightly. | | 
The country will continue to rely on 

imports to meet needs for most basic ) 
mineral materials. 

"Where necessary, values have been converted from. | 
Netherlands guilder (f.) to U.S. dollars at the rate of 

f.1.85=US$1.00, the average for 1991. 

OTHER SOURCES OF INFORMATION | 

Agencies 
Riks Geologische Dienst 
(Geological Survey of the.Netherlands) 
Spaarne 17 

Postbus 157 

2000 AD Haarlem, the Netherlands , 
Ministerie van Economische Zaken 
Inspecteur-Generaal der Mijnen 

(Ministry of Economic Affairs, Inspector 
General of Mines) 

Bezuidenhoutseweg 30, 2594 AV | 
The Hague, the Netherlands 

Publications 
Statistical Yearbook of the Netherlands; | 
published by Centraal Bureau voor de 

Statistiek, Voorburg/Heerlen. 
Maandstatistiek van de Industrie (Monthly : 
Industry Statistics); published by Centraal 
Bureau voor de Statistiek, Voorburg/Heerlen. 
Maandschrift: Centraal Bureau voor de 
Statistiek (Monthly of the Central Bureau of 

Statistics), Voorburg/Heerlen. 
De Nederlandse Energiehuishouding (Energy 
Economy of the Netherlands); published 
monthly by Centraal Bureau voor de 

Statistick, Voorburg/Heerlen. 
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TABLE 1 

NETHERLANDS: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

III 

Commodity’ 1987 1988 1989 1990 1991° 

METALS | 

Aluminum metal: 

Primary 275 ,939 278,198 279,243 257,884 3263,900 

Secondary 101,403 115,866 130,158 134,221 114,300 

Cadmummetal—~—”—~—O::””COCCTTCS 517 563 505 590 35.49 

Iron and steel: 

Ore sinter (produced from imported ore) thousand tons 3,682 3,935 4,042 4,061 3,970 

Metal: 

Pig iron do. 4,575 4,994 5,163 4,960 34,734 

Steel, crude do. 5,082 5,518 5,681 5,412 35,170 

_ Semimanufactures do. 4,709 5,034 5,116 5,055 34.865 

Lead metal, refined, secondary 40,300 39,500 41,500 44,100 333,700 

Tin metal, refined: 

Primary 3,834 3,478 4,529 5,900 35,000 

Secondary’ 180 180 190 200 220 

Zinc (slab), primary 207,111 211,019 202,962 "208,537 3201,300 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 2,929 3,418 3,541 3,729 3,255 

Nitrogen: N content of ammonia do. 2,287 2,699 2,906 3,194 3,000 

Salt, all types do. 3,979 3,693 3,756 3,653 3,400 

Sand,industrial=—=S=—“‘—S:S*~*s—s—s—s—s~s~s~s—s™SST:..COC“(‘é«C 22,274 25,999 25,647 25,137 25,000 

Sodium compounds, n.e.s.:° 

Carbonate do. 380 400 400 400 390 

Sulfate, synthetic do. 15 15 15 15 15 

Sulfate, natural do. 22 22 22 22 22 

Sulfur: — — — — — 

Elemental byproduct:° 

Of metallurgy do. — 125 125 120 115 

Of petroleum and other forms do. 211 215 260 3285 290 

Total do. 211 340 385 405 405 

Sulfuric acid, 100% H,SO, do. 1,043 1,144 1,150 1,150 1,200 

MINERAL FUELS AND RELATED MATERIALS 

Cabonblak=~OC=~=‘“—s~‘“s‘<‘<‘<‘;7;3 3}OT*é‘(i:;CSOS:S 105,500 107,500 114,000 112,100 110,500 

Coke, metallurgcial thousand tons 2,736 2,908 2,898 2,900 2,900 

Gas: 

Manufactured‘ million cubic meters 9,216 9,445 10,016 10,272 10,015 

Natural, gross do. 774,253 65,610 71,715 72,238 73,000 

Natural gas liquids thousand 42-gallon barrels 4,278 3,707 3,800 3,850 3,900 

Peat® thousand tons 400 300 300 300 250 

Petroleum: 

Crude thousand 42-gallon barrels 729,247 726,643 723,113 ™24,080 22,000 

Refinery products: — — — — — 

Liquefied petroleum gas do. 27,457 26,576 30,357 31,412 31,500 

Gasoline, motor do. 62,254 68,757 70,890 *72,930 73,000 

Naphtha do. 75,944 90,773 88,710 82,808 82,500 

Jet fuel do. 31,120 38,408 42,848 40,048 40,000 

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

(Metric tons unless otherwise specified) 

Commodity’ 1987 1988 1989 1990 1991° | 
MINERAL FUELS AND RELATED MATERIALS—Continued | 
Petroleum—Continued: 

. 
Refinery products—Continued: | 

Kerosene | thousand 42-gallon barrels 3,891 4,720 4,123 3,386 3,500 
Distillate fuel oil do. 133,549 137,488 129,521 116,689 117,00 
Residual fuel oil : — do. 92,154 95,464 93,720 88,877 89,000 
Lubricants do. 5,000 5,712 6,223 6,223 6,200 

- BiumenSOS—~<CSsSsSSSTTTTC(“‘( dn 4,545 4,721 4,938 4,951 5,000 

‘Estimated. Revised. 
'Table includes data available through Apr. 1992. | 
*In addition to the commodities listed, a variety of crude construction materials (clays, stone, and gravel) are also produced, but output is not reported and available information is inadequate to make reliable 
estimates of output levels. 

*Reported figure. 
“Coke oven and blast furnace gas only. | 
“Total of listed products only; other products not included; fuel and losses included in listed products. | | | | 

TABLE 2 : 
NETHERLANDS: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 Destinations, 1990" . 
| United States | Other (principal) | 

METALS : - 
Aluminum: | | 

Ore and concentrate 22,351 25,048 65 Belgium-Luxembourg 11,710; United Kingdom 3,026; 
| West Germany 2,290. 

Oxides and hydroxides 103,424 101,247 4 West Germany 52,693; United Kingdom 15,525; France 
. | 5,873. | 

Ash and residue containing aluminum 26,414 12,307 — West Germany 7,949; Spain 2,357; Finland 1,601. 
Metal including alloys: | 
Scrap 2 t=<“‘itsSSSSSTTTTTS 149,824 132,672 140 West Germany 57,245; Belgium-Luxembourg 28,530; 

France 25,924. 
Unwrought 348,834 362,464 4 Belgium-Luxembourg 147,267; France 105,762; West 

Germany 66,668. 
Semimanufactures 152,166 170,173 257 West Germany 72,955; Belgium-Luxembourg 34,627; 

France 19,575. 

“Oxides ts—=<“‘i=‘s™S~S~S:S:SOOOTT 527 495 73 West Germany 316; France 58; India 27. 
Metal including alloys, all forms 9 15 _ Spain 10; West Germany 5. 

Arsenic: Metal including alloys, all forms 119 27 — Spain 19; West Germany 4. 
Bismuth: Metal including alloys, all forms 18 46 — Austria 34; Italy 5; West Germany 3. 
Cadmium: Metal including alloys, all forms 717 500 35 United Kingdom 182; Belgium-Luxembourg 103; France 

90. 
Chromium: | | 
Ore and concentrate 39,777 37,703 — West Germany 15,502; France 7,143; Italy 4,124. 
Oxides and hydroxides 279 361 — West Germany 244; Belgium-Luxembourg 33; France 

26. 
Sec foomotes tend ofuble. 

262 THE MINERAL INDUSTRY OF THE NETHERLANDS—1991



a 

TABLE 2—Continued 

NETHERLANDS: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

II TN 
Destinations, 1990 

Commodity 1989 1990 SK ooo 
United States Other (principal) 

METALS—Continued 

Chromium—Continued: 
: | 

Metal including alloys, all forms 65 50 — West Germany 38; Brazil 5; Thailand 2. 

Cobalt: 

Oxides and hydroxides 24 45 ?) West Germany 28; Yugoslavia 5; France 4. 

Ash and residue containing cobalt 755 153 — West Germany 72; United Kingdom 31. 

Metal including alloys, all forms 91 93 | 2 United Kingdom 32; Spain 22; Taiwan 18. 

Columbium and tantalum: Metal including 
| 

alloys, all forms, tantalum 20 1 — Mainly to Tanzania. 

Copper: 
: 

Ore and concentrate 71 94 — Belgium-Luxembourg 70; France 24. 

Matte and speiss including cement copper 250 126 18 Belgium-Luxembourg 48; France 26; Iran 22. 

Oxides and hydroxides 241 138 — West Germany 83; Belgium-Luxembourg 33. 

Sulfate 7,406 6,718 192 West Germany 1,681; Belgium-Luxembourg 1,601; 

France 1,468. . 

Ash and residue containing copper 8,121 8,081 — Belgium-Luxembourg 4,022; West Germany 2,732; 

Spain 526. 

Metal including alloys: | 

Scrap 105,708 83,437 46 West Germany 42,209; Belgium-Luxembourg 25,798; 

| Italy 5,602. 

Unwrought 10,663 8,972 86 West Germany 7,548; United Kingdom 454; Italy 227. 

Semimanufactures 60,299 66,439 15,145 West Germany 14,939; United Kingdom 8,371; 

Belgium-Luxembourg 5,343. 

Gallium, indium and thallium : Metal 7 8 — France 5 

including alloys, all forms 

Germanium: Metal including alloys, all 

forms value, thousands $136 $14 — All to Turkey. 

Gold: . 
| 

Waste and sweepings do. $15,557 $12,474 $5 West Germany $10,740; Belgium-Luxembourg $733; 

United Kingdom $477. 

Metal including alloys, unwrought and Switzerland 697; West Germany 308; Belgium- 

partly wrought kilograms 4,693 1,643 4 Luxembourg 255. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 127,191 82,283 91 Belgium-Luxembourg 37,230; France 19,894; West 

Germany 12,437. 

Pyrite, roasted 705 559 — West Germany 465; Australia 37. 

Metal: 
$$$ a> 

Scrap thousand tons 2,815 2,621 3 Turkey 537; Belgium-Luxembourg 411; West Germany 

369. 

Pig iron, cast iron, related materials 2,927 1,419 18 United Kingdom 256; France 206; West Germany 118. 

Ferroalloys: 

Ferrochromium 4,750 3,355 — Belgium-Luxembourg 3,092; France 26; West Germany 

17. 

Ferromanganese 3,117 132 — West Germany 45; Thailand 38; Belgium-Luxembourg 

26. 

Ferromolybdenum 475 464 — West Germany 103; Yugoslavia 97; Italy 57. 

See footnotes at end of table 
TT 
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TABLE 2—Continued 
| NETHERLANDS: EXPORTS OF MINERAL COMMODITIES! : 

(Metric tons unless otherwise specified) 

. Destinations, 1990 
Commodity | 1989 1990 United States Other (principal) 

: METALS—Continued 

Iron and steel—Continued: 

Metal—Continued: | 
Ferroalloys—Continued: | 
Ferrosilicomanganese 52 19 — All to West Germany. 
Ferrosilicon 959. 325 — West Germany 150; Belgium-Luxembourg 139; United 

Kingdom 22. 
Ferrotitanium and ferrosilicotitanium 1,571 208 — West Germany 96; Italy 83. 
Ferrovanadium 46 — 
Silicon metal 1,934 4,859 — West Germany 4,758. | 
Unspecified 721 203 — Belgium-Luxembourg 82; France 52; West Germany 42. 

Steel, primary forms thousand tons - 1,119 1,152 54 West Germany 155; United Kingdom 155; Belgium- 
Luxembourg 151. 

Semimanufactures: 

Flat-rolled products: | 

Of iron or nonalloy steel: | 
Not clad, plated, coated do. 2,642 2,532 359 West Germany 663; Belgium-Luxembourg 522; Italy 

: 199, 
Clad, plated, coated 621,398 689,351 10,235 United Kingdom 166,615; West Germany 97,116; 

Belgium-Luxembourg 80,451. 
Of alloy steel 22,278 23 ,646 3 West Germany 11,101; Belgium-Luxembourg 7,752; 

United Kingdom 902. 
Bars, rods, angles, shapes, sections 684,925 664,485 3,198 West Germany 325,627; Belgium-Luxembourg 174,438; 

United Kingdom 54,673. 
Rails and accessories 21,446 27,073 @) Italy 16,908; Iran 4,900; West Germany 2,929 
Wire | 68,830 13,770 90 France 3,514; Switzerland 1,672; Belgium-Luxembourg 

1,608. 
Tubes, pipes, fittings 553,064 541,737 7,167 West Germany 135,311; Belgium-Luxembourg 123,870; 

France 60,553. 
Lead: 

Oxides 6,610 6,923 — West Germany 2,547; Ireland 1,491; Czechoslovakia 
1,095. 

Ash and residue containing lead 1,909 3,589 —_ Belgium-Luxembourg 2,111. 
Metal including alloys: 

Scrap 21,649 26,534 — France 17,101; Belgium-Luxembourg 6,325; West 
Germany 1,517. 

Unwrought 20,232 17,678 — West Germany 12,366; Belgium-Luxembourg 2,106; 
Portugal 1,900. . 

Semimanufactures 3,424 5,902 2 United Kingdom 2,642; Belgium-Luxembourg 961; 
Norway 468. 

Lithium: Oxides and hydroxides 40 18 — Belgium-Luxembourg 10; France 7. 
Magnesium: Metal including alloys: 

Scrap 1,196 878 212 West Germany 211; United Kingdom 182; Turkey 109. 
Unwrought 6,206 6,596 25 West Germany 4,174; Turkey 1,128; United Kingdom 

_— 546. 
Semimanufactures 70 498 41 West Germany 233; Romania 90; Sweden 41. 

See foomotes stend of table. SS 
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TABLE 2—Continued 

NETHERLANDS: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

rena 

. 
Destinations, 1990 

Commodity 1989 1990 a Tro 
United States Other (principal) 

METALS—Continued 

Manganese: 

Ore and concentrate 56,447 45,429 — Republic of South Africa 8,212; West Germany 7,992; 

| U.S.S.R. 3,728. | 

Oxides 224 647 — France 445; West Germany 82; Italy 50. 

Metal including alloys, all forms 1,780 1,983 6 France 818; Belgium-Luxembourg 228; West Germany 

196. 

Mercury 74 154 — West Germany 31; France 20; Romania 15. 

Molybdenum: 

Ore and concentrate: 
| 

Roasted 14,087 14,403 — West Germany 2,125; Japan 2,021; United Kingdom 

1,955. 

Unroasted 3,316 1,581 — United Kingdom 1,245; West Germany 288. 

Oxides and hydroxides 1,193 1,451 — Austria 799; West Germany 255; East Germany 145. 

Ash and residue containing molybdenum 372 356 — West Germany 44; Japan 41; Belgium-Luxembourg 21. 

Metal including alloys: 

Scrap | 53 — 

Unwrought 87 37 — West Germany 32. 

Semimanufactures 215 163 1 Belgium-Luxembourg 102; France 19; West Germany 

11. 

Nickel: 

Ash and residue containing nickel 4,605 4,347 — Austria 2,393; Finland 357; Japan 340. 

Metal including alloys: 

Sap ”t”t~=<“C=tsSNSSS 6,367 5,500 — Finland 4,597; West Germany 369; United Kingdom 

ee 
Unwrought . 1,558 365 22 United Kingdom 149; West Germany 56; India 21. 

Semimanufactures 237 270 1 Austria 85; Belgium-Luxembourg 56; France 29. 

Platinum-group metals: 

Waste and sweepings value, thousands $25,230 $30,571 — Italy $10,247; West Germany $7,831; Belgium- 

Luxembourg $5,596. 

Metals including alloys, unwrought and | 

partly wrought: 

Palladium kilograms 266 173 — Denmark 109; France 35. 

Platinum do. 1,872 2,093 4 West Germany 1,464; Italy 183; Belgium-Luxembourg 

8 Rhodium do. 48 20 — France 19. 

Iridium, osmium, ruthenium do. — 13 — Denmark 9; Sweden 4. 

Selenium, elemental 10 4 — Belgium-Luxembourg 3; Brazil 1. 

Silicon, high-purity 28 25 — Mainly to West Germany. 

Silver: 

Waste and sweepings value, thousands $11,671 $16,584 $3,612 West Germany $6,117; France $4,794. 

Metal including alloys, unwrought and 
West Germany 62,021; France 12,064; United Kingdom 

partly wrought kilograms 101,100 105,970 318 8,447. 

Tin: 

Oxides il 9 — West Germany 5; Belgium-Luxembourg 3. 

Ash and residue containing tin 757 877 — Belgium-Luxembourg 601; West Germany 226. 

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

(Metric tons unless otherwise specified) 

. Destinations, 1990 Commodity 1989 1990 Dre 
United States Other (principal) ______METALS—Continued 

Tin—Contimed: 
| Metal including alloys: | 

Scrap st—<“CltsSSSCStsSS 611 367 — Belgium-Luxembourg 293; West Germany 59. 
Unwrought 2,475 2,553 @) West Germany 1,390; France 334; Belgium-Luxembourg 

156. | 
Semimanufactures 801 955 . 6 West Germany 366; France 214; United Kingdom 95. Titanium: 

Ore and concentrate 48,808 30,326 —_ United Kingdom 3,479; U.S.S.R 3,295 ; Romania 3,245. 
Oxides 2,303 1,614 — Belgium-Luxembourg 832; West Germany 385; Greece 

78. 
Metal including alloys: 

Scrap 161 88 — United Kingdom 54; West Germany 29. 
Unwrought 37 1 — Mainly to West Germany. 
Semimanufactures 91 87 ?) United Kingdom 20; West Germany 14; Belgium- 

Luxembourg 13. 
Tungsten: 

Ore and concentrate 74 214 107 West Germany 81; France 26. 
Metal including alloys: 

| 
Scrap 591 503 355 West Germany 125. 
Unwrought 10 91 59 West Germany 24; France 3. . Semimanufactures 503 210 7 Belgium-Luxembourg 107; West Germany 50; United 

Kingdom 13. 
Uranium and thorium: 

Oxides and other compounds kilograms 24,000 111,211 1,519 West Germany 92,734; Switzerland 13,000; United 
Kingdom 2,934. 

Metal including alloys, all forms, 

uranium do. 678 | 2,344 — Sweden 1,500. 
Vanadium: 

Ash and residue containing vanadium — 45 — West Germany 130; India 14. 
Zinc: 

Ore and concentrate 165 48 — West Germany 47; Australia 1. 
Blue powder 795 602 — Belgium-Luxembourg 349. | 
Ash and residue containing zinc 22,943 17,756 — Belgium-Luxembourg 6,074; West Germany 2,028; India 

2,075. 
Metal including alloys: 

Scrap 29,290 23,621 — West Germany 7,599; Belgium-Luxembourg 6,657; 
Taiwan 6,592. 

Unwrought 167,177 162,419 «999 West Germany 47,121; United Kingdom 35,865; France” . 
27,671. 

Semimanufactures 5,245 7,81 5 West Germany 4,618; France 1,253; United Kingdom 
435. 

Ore and concentrate 15,552 24,263 — West Germany 8,373; Republic of South Africa 2,233; 
Poland 1,541. Ones S*R SSS aly 50; Beiginn Eavombousg 17; Won Gomme See foomotee atend of able. Eg Set Gormmany 13 
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TABLE 2—Continued 

NETHERLANDS: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I 

. 
Destinations, 1990 

Commodity 1989 1990 2). ooo) 
United States Other (principal) 

METALS—Continued 

Zirconium—Continued: 

Metal including alloys: 

Scrap 16 2 2 

Unwrought 25 36 — West Germany 26; Belgium-Luxembourg 8; Spain 1. 

Semimanufactures 27 6 oe °) West Germany 3; France 1. 

Other: 
| | 

Ores and concentrates 365 220 — West Germany 32; India 18; Japan 13. 

Oxides and hydroxides 33 45 — West Germany 23; East Germany 8; France 5. 

Ashes and residues 1,811 3,922 69 West Germany 1,921; Belgium-Luxembourg 1,574. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 
| 

Natural: Corundum, emery, pumice, etc. 7,533 9,125 17 Thailand 1,831; France 1,808; Belgium-Luxembourg 

: 1,677. 

Artificial: 

Corundum 698 1,053 — West Germany 436; Republic of South Africa 260; 

. United Kingdom 200. 

Silicon carbide — 6 — West Germany 4; Belgium-Luxembourg 2. 

Grinding and polishing wheels and stones 8,468 8,854 3 West Germany 2,708; United Kingdom 1,696; France 

| 
1,015 

Asbestos, crude 31 162 — Belgium-Luxembourg 53; Canada 32; Italy 21. 

Barite and witherite 75,756 73,133 178 United Kingdom 30,628; West Germany 21,407; 

Denmark 12,721. 

Boron materials: 

Crude natural borates 48,085 28,149 — Belgium-Luxembourg 3,888; Czechoslovakia 980; West 

Germany 387. 

Oxides and acids 1,766 1,921 — NA. | | 

Bromine 691 586 — France 298; West Germany 92; Spain 50. 

Cement 544,324 693,275 190 Belgium-Luxembourg 456,040; West Germany 151,711; 

United Kingdom 35,028. 

Chalk 24,843 28,242 — Belgium-Luxembourg 26,121. 

Clays, crude: 

Bentonite 35,010 40,936 4 West Germany 14,822; Belgium-Luxembourg 11,972; 

United Kingdom 6,595. 

Chamotte earth 1,262 2,209 — Belgium-Luxembourg 833; West Germany 693. 

Fire clay 592 515 — Belgium-Luxembourg 190; West Germany 155. 

Fuller’s earth 502 670 — West Germany 569; Belgium-Luxembourg 72. 

Kaolin 124,063 153,738 8 Belgium-Luxembourg 99,038; West Germany 28,449; 

France 8,860. 

Unspecified 204,264 266,943 4 West Germany 125,671; Belgium-Luxembourg 138,426. 

Cryolite and chiolite 1 26 — All to Republic of South Africa. 

Diamond: 

Gem, not set or strung carats 228,091 271,753 48,156 Israel 63,110; Switzerland 60,506. 

Industrial stones do. 783,373 526,887 6,391 Belgium-Luxembourg 211,833; Switzerland 107,127; 

West Germany 42,855. 

Dust and powder kilograms 1 49 — West Germany 28; Switzerland 4; Belgium-Luxembourg 

1. 

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

(Metric tons unless otherwise specified) 

. 
Destinations, 1990 

Commodity 1989 1990 United States Other (principal) 
: INDUSTRIAL MINERALS—Continued 

Diatomite and other infusorial earth 860 866 20 Belgium-Luxembourg 349; West Germany 199. 
Feldspar, fluorspar, related materials: 

“Feldspart—té—“‘_™SONN 1,608 1,840 — Belgium-Luxembourg 1,405; West Germany 177. 
Fluorspar 964 1,704 — Hungary 534; Belgium-Luxembourg 462; West Germany 

221. 
| “Unspecified 0,482—~=S~*«ST2SS*S*S*S*~CS*Cest Germany 9,114; Waly 8,896; Belgium Luxemboury 

5,159. | 
Fertilizer materials: 

“Cndeynes. 211,269 254,946 — Belgium-Luxembourg 160,730; France 48,978; West | 
Germany 41,177. 

Manufactured: 

Ammonia thousand tons 996 1,166 @) Belgium-Luxembourg 333; United Kingdom 322; 
Denmark 167. 

Nitrogenous do. 4,511 4,818 241 West Germany 1,212; France 1,043; Belgium- 
Luxembourg 426. 

Phosphatic do. 209 266 — United Kingdom 92; France 77; West Germany 48. 
Potassic do. 132 127 @) West Germany 91; France 21; Belgium-Luxembourg 8. 
Unspecified and mixed do. 1,453 1,576 ?) France 423; West Germany 321; Belgium-Luxembourg 

151. 
Graphite, natural 1,890 1,880 7 West Germany 1,308; Spain 422; Turkey 142. 
Gypsum and plaster 88,266 72,695 8 Belgium-Luxembourg 38,934; France 24,880; West . 

Germany 6,189. 
Todine : 168 214 — Italy 75; U.S.S.R. 38; United Kingdom 22. 
Kyanite and related materials 1,011 © 1,384 — France 977. 
Lime 6,523 9,142 — Belgium-Luxembourg 4,428; West Germany 1,818; 

Camaroon 512. 
Magnesium compounds: 

Magnesite, crude 3,881 5,457 33 West Germany 3,494; Ireland 1,000. 
Oxides and hydroxides 44,756 47,970 136 West Germany 22,125; Belgium-Luxembourg 5,832; 

France 4,152. 
Other 105 561 — France 250; Belgium-Luxembourg 190; Denmark 42. 
Mica: 

Crude including splittings and waste 1,283 1,985 — France 664; West Germany 268; Egypt 160. 
Worked including agglomerated splittings 78 12 — Belgium-Luxembourg 5; Saudi Arabia 4; Aruba 1. 

Nitrates, crude 566 295 — West Germany 156; Belgium-Luxembourg 139. 
Phosphates, crude 194,541 211,330 — West Germany 199,827; Belgium-Luxembourg 9,328. 
Pigments, mineral: 

Natural, crude 211 478 5 West Germany 375; Saudi Arabia 36; Yugoslavia 20. 
Iron oxides and hydroxides, processed 7,933 7,812 477 West Germany 2,191; France 1,092; Belgium- 

Luxembourg 444. 
Potassium salts, crude 859 274 — Belgium-Luxembourg 251; West Germany 23. 
Precious and semiprecious stones other than 

diamond: Natural kilograms 205,561 24,412 2 Denmark 11,000; France 1,000; West Germany 1,000. 
Pyrite, unroasted 116 65 — Denmark 23; West Germany 14. 
Salt and brine thousand tons 2,815 2,662 — Belgium-Luxembourg 730; United Kingdom 18. Sec footneies atend of table. 
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TABLE 2—Continued 

NETHERLANDS: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

II 

. 
Destinations, 1990 

Commodity 1989 1990 — Oo rnoreeRD—avmvOOOom 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 182,250 192,700 — West Germany 76,464; Belgium-Luxembourg 42,330; 

Denmark 12,647. 

Sulfate, natural 19,867 22,096 — West Germany 8,710; Belgium-Luxembourg 3,379; 

United Kingdom 1,402. 

Stone, sand and gravel: 

: Dimension stone: 

Crude and partly worke thousand tons 22 25 @) West Germany 11; Belgium-Luxembourg 6; United 

Kingdom 4. 

Worked do. 64 63 ?) West Germany 35; Belgium-Luxembourg 21; Austria 2. 

Dolomite, chiefly refractory-grade do. 27 26 — Belgium-Luxembourg 14; West Germany 8; France 1. 

Gravel and crushed rock do. 2,540 1,273 1 Belgium-Luxembourg 877; United Kingdom 197; West 

Germany 177. 

Limestone other than dimension do. 2 6 — West Germany 4; Belgium-Luxembourg 2. 

Quartz and quartzite do. 16 16 QC) Belgium-Luxembourg 9; United Kingdom 2; Japan 1. 

Sand other than metal-bearing do. 11,268 11,845 ) Belgium-Luxembourg 11,076; West Germany 638; 

France 119. 

Sulfur: 

Elemental: | 

Crude including native and byproduct 144,210 148,042 9,825 Belgium-Luxembourg 107,011; United Kingdom 15,526. 

Colloidal, precipitated, sublimed 23 72 — France 66; West Germany 5. 

Dioxide 1,291 873 11 United Kingdom 420; West Germany 317; Belgium- 

Luxembourg 48. 

Sulfuric acid 201,292 206,653 2 Belgium-Luxembourg 111,595; West Germany 89,029; 

Sudan 1,035. 

Talc, steatite, soapstone, pyrophyllite 18,491 19,449 162 Belgium-Luxembourg 6,688; West Germany 5,503; Italy 

2,169. 

Vermiculite, perlite, chlorite 4,229 6,170 — West Germany 4,971; United Kingdom 722. 

Other: 

Crude 307,111 280,429 15 Belgium-Luxembourg 98,574; West Germany 78,364 

France 50,096. 

Slag and dross, not metal-bearing 838,225 882,934 1,129 Belgium-Luxembourg 353,963; France 148,623; West 

Germany 145,166. 

MINERAL FUELS AND RELATED 

MATERIALS 
. 

Asphalt and bitumen, natural 88 393 — Belgium-Luxembourg 291; West Germany 85; France 

18. 

Carbon black 116,521 109,891 4 France 33,797; West Germany 27,343; Belgium- 

Luxembourg 18,953. 

Coal: 
TTT 

Anthracite thousand tons 231 341 — Belgium-Luxembourg 92; United Kingdom 86; Morroco 

57. 

Bituminous do. 929 1,933 — West Germany 1,266; Belgium-Luxembourg 330; France 

189. 

Briquets of anthracite and bituminous coal 1,337 512 — France 433. 

Lignite including briquets 10,163 3,194 — West Germany 3,006; France 189. 

See footnotes at end of table. 
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TABLE 2—Continued 

NETHERLANDS: EXPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

. | Destinations, 1990 
_ Commodity 1989 : 1990 United States Other (principal) 

_ MINERAL FUELS AND RELATED | 
MATERIALS—Continued 

Coke and semicoke 771,851 844,277 — Belgium-Luxembourg 382,857; France 209,876; West 
| Germany 104,238. 

Gas, natural: 

Gaseous million cubic meters 33,037 34,171 — West Germany 18,272; Italy 7,119; Belgium- 
Luxembourg 4,455. 

Peat including briquets and litter 489,838 551,804 — Belgium-Luxembourg 261,059; France 119,408; West 

Germany 87,627. . 

Petroleum: | 

Crude thousand 42-gallon barrels 7,177 8,971 — United Kingdom 8,311; Belgium-Luxembourg 659. | 
Refinery products: 

Liquefied petroleum gas do. 5,486 5,313 1 West Germany 2,520; Belgium-Luxembourg 1,037; Italy 
616. 

Gasoline: 

Aviation do. 57,688 59,608 3,210 West Germany 32,017; Belgium-Luxembourg 10,467; 

United Kingdom 5,687. 
Motor do. 89,828 33,444 3,087 = West Germany 20,733; Belgium-Luxembourg 3,266; 

United Kingdom 2,111. 
Mineral jelly and wax do. 668 . 600 6 United Kingdom 241; France 146; West Germany 84. 
Kerosene and jet fuel do. 34,267 29,902 113 West Germany 19,555; Belgium-Luxembourg 3,143; 

United Kingdom 2,072. 
Distillate fuel oil do. 114,601 106,148 182 West Germany 54,423; Belgium-Luxembourg 30,765; 

United Kingdom 3,832. 
Lubricants do. 5,177 4,957 41 Belgium-Luxembourg 843; United Kingdom 621; 

| Sweden 414. 

Residual fuel oil do. 86,633 83,736 7,354 Belgium-Luxembourg 13,252; United Kingdom 7,859; 
| 

West Germany 4,266. 
Bitumen and other residues do. 2,111 1,936 — West Germany 754; Belgium-Luxembourg 404; Norway 

273. 
Bituminous mixtures do. 432 547 @) West Germany 361; Belgium-Luxembourg 146; France 

6. 
NA Not available, 
'Table prepared by B.S. Colquitt. 
Less than 1/2 unit. 

*Total incomplete owing to unreported quantities. 
“May include other precious metals. . 
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TABLE 3 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

. Source, 1990 
Commodity 1989 1990 SOO 

United States Other (principal) 

METALS | 

Alkali and alkaline-earth metals: | 

Alkali metals 1,683 1,871 303 France 1,250; West Germany 298. 

Alkaline-earth metals 127 172 3 West Germany 71; France 68; Canada 23. 

Aluminum: 

Ore and concentrate 142,971 142,916 5,396 Greece 92,302; China 28,821; West Germany 

10,600. 

Oxides and hydroxides | | 571,572 502,766 8,080 Suriname 321,220; Jamaica 88,871; West 
Germany 34,434. 

Ash and residue containing aluminum 12,815 11,068 — West Germany 5,036; Belgium-Luxembourg 
2,657; United Kingdom 1,728. 

Metal including alloys: 

Scrap 138,241 126,757 3,768 West Germany 50,781; Belgium-Luxembourg 

20,327; France 18,023. 

Unwrought 177,318 190,224 586 Norway 60,204; West Germany 28,222; | 

| U.S.S.R. 24,426. 

Semimanufactures 169,675 191,856 514 West Germany 43,568; Belgium-Luxembourg 
55,754; United Kingdom 13,227. 

Antimony: | 

Oxides 1,807 1,531 23 Belgium-Luxembourg 488; France 400; Taiwan 

159. 

Metal including alloys, all forms 82 51 — China 25; United Kingdom 13; Hong Kong 11. 

Arsenic: Metal including alloys, all forms — 152 30 1 China 28. 

Beryllium: Metal including alloys, all 
forms value, thousands $266 $571 $205 West Germany $364. 

Bismuth: Metal including alloys, all forms . 25 41 ?) Belgium-Luxembourg 32; Mexico 5. 

Cadmium: Metal including alloys, all forms 65 32 — West Germany 27; France 5. 

Chromium: 

Ore and concentrate 42,777 54,066 — Republic of South Africa 40,329; Finland 7,996; 

Namibia 2,891. 

Oxides and hydroxides 2,124 2,128 776 West Germany 553; United Kingdom 522. 

Metal including alloys, all forms 137 261 1 China 84; France 76; West Germany 20. 

Cobalt: 

Oxides and hydroxides 285 329 C) Belgium-Luxembourg 246; Finland 56; United 
Kingdom 13. 

Metal including alloys, all forms 50 127 3 West Germany 36; Spain 34; U.S.S.R. 10. 

Ash and residue containing cobalt 71 82 — Belgium-Luxembourg 49; West Germany 2; 
United Kingdom 2. 

Columbium and tantalum: 

Metal including alloys, all forms, 
tantalum value, thousands $392 $367 $23 West Germany $191; Austria $140. 

Copper: 

Ore and concentrate 401 476 — Australia 380. 

Oxides and hydroxides 949 752 99 West Germany 310; Italy 119; Poland 100. 

Sulfate 10,113 9,866 37 Poland 4,675; West Germany 2,375; Italy 730. 

Ash and residue containing copper 2,751 2,050 — West Germany 1,404; Cuba 459. 

See footnotes at end of table. 
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TABLE 3—Continued 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

; Source, 1990 

Commodity 1989 1990 United States | Other (principal) 

METALS—Continued 

Copper—Continued: 

Metal including alloys: 

Scrap t—<‘i‘i‘is™SOSOSOCOCOCOCOCOCO™”™”™”™~C~™ 71,478 78,218 1,126 West Germany 32,298; Belgium-Luxembourg 
19,002; France 5,253. 

Unwrought 22,674 25,660 1,629 U.S.S.R. 8,442; West Germany 7,103; Canada 

2,101. 

Semimanufactures 107,415 112,726 593 West Germany 52,328; Belgium-Luxembourg 

38,919; France 11,095. 

Gallium, indium and thallium: . 

Metal including alloys, all forms United Kingdom $154; West Germany $135; 
value, thousands $1,886 $416— $9 Belgium-Luxembourg $23. 

Germanium: 

Oxides do. $600 $686 $77 West Germany $499; Belgium-Luxembourg 

$109. 

Metal including alloys, all forms do. $136 $195 — Belgium-Luxembourg $157; West Germany $26. 

Gold: 

Waste and sweepings do. $356 $1,850 — Belgium-Luxembourg $1,088; West Germany 
: $336; United Kingdom $231. 

Metal including alloys, unwrought and partly 

-- wrought kilograms 3,858 5,770 1,042 United Kingdom 1,965; West Germany 1,601. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 8,151 8,303 62 Brazil 2,443; Norway 1,460; Australia 1,395. 

Pyrite, roasted 13,541 10,894 — All from Belgium-Luxembourg. 

Metal: 

Scrap thousand tons 933 1,171 1 West Germany 871; Belgium-Luxembourg 129; 

United Kingdom 41. 

Pig iron, cast iron, related materials 78,278 73,082 372 West Germany 24,074; France 12,478; 

U.S.S.R. 10,816. 

Ferroalloys: 

Ferrocolumbium 94 104 — Brazil 78; United Kingdom 21. 

Ferrochromium 7,442 8,084 5 Albania 4,432; India 2,016; West Germany 916. 

2,186. 

Ferromolybdenum 431 544 — United Kingdom 455; Belgium-Luxembourg 68. 

Ferronickel 36 100 _ Dominican Republic 39; Austria 38; Yugoslavia 

20. 

Ferrophosphorous 281 254 — All from West Germany. 

Ferrosilicochromium 947 72 — Do. 

Ferrosilicomanganese 6,360 7,050 — Republic of South Africa 2,961; Norway 1,829; 
West Germany 1,192. 

Ferrosilicon 9,411 8,085 ?) West Germany 2,511; Norway 2,277; Sweden 

971. 

Ferrotitanium and ferrosilicotitanium 1,787 288 — United Kingdom 153; West Germany 68; 

U.S.S.R. 68. 

Ferrovanadium 67 62 — West Germany 37; Austria 20. 

Silicon metal 5,317 8,812 — Norway 4,986; China 2,304; Brazil 780. 
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TABLE 3—Continued | 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

. Source, 1990 
Commodity 1989 1990 —--+:s 

United States Other (principal) | 

METALS—Continued 

Iron and steel—Continued: | 

Metal—Continued: 

Ferroalloys—Continued: 

Unspecified 2,006 1,368 — West Germany 458; France 451; Italy 168. 

Steel, primary forms 79 324 77,461 20 West Germany 69,173; Belgium-Luxembourg 
3,577; United Kingdom 2,006. 

Flat-rolled products: | 

Of iron or nonalloy steel: 

: Not clad, plated, coated 1,559,077 1,424,746 40 West Germany 572,778; Belgium-Luxembourg 
478,531; United Kingdom 82,827. 

Clad, plated, coated 629,827 597,193 1,017 West Germany 254,239; Belgium-Luxembourg 

26,282; United Kingdom 47,576. 

Of alloy steel 129,049 133,671 407 West Germany 49,678; Belgium-Luxembourg 

26,282; Sweden 15,437. 

474,133; United Kingdom 192,984. 

Rails and accessories 34,047 42,445 — West Germany 22,895; Belgium-Luxembourg 

8,506; France 5,771. 

Wire 124,328 129,797 1,420 West Germany 60,006; Belgium-Luxembourg 

44,218; France 8,848. 

Tubes, pipes, fittings 709,615 1,068,844 4,794 West Germany 480,878; France 231,057; Italy 
100,402. 

Lead: 

Oxides 5,030 4,702 — West Germany 4,100; France 563. 

Ash and residue containing lead 1,709 2,293 19 France 1,107; West Germany 107. 

Metal including alloys: 

Scrap s—(‘sSOSC;O™;™;™*™*~*~*~™~™~™”™”CC*S 19,554 20,185 102 West Germany 13,404; Belgium-Luxembourg 

1,975; Cuba 1,923. 

Unwrought 35,358 39,077 244 Belgium-Luxembourg 10,582; United Kingdom 

9,476; France 8,989. 

Semimanufactures 11,043 11,172 4 Belgium-Luxembourg 9,362; West Germany 

791; France 595. 

Lithium: Oxides and hydroxides 165 181 48 Hong Kong 34; West Germany 17. 

Magnesium: Metal including alloys: 

“Scrap tst—i(‘sOSOSOS*”™”™”OCS 1,251 749 150 France 125; Egypt 119; West Germany 97. 

Unwrought 7,086 7,831 6,047 Norway 1,462; France 133. 

Semimanufactures 561 491 105 West Germany 294; United Kingdom 43. 

Manganese: 

Ore and concentrate 55,956 71,157 — Congo 34,630; Australia 22,120; Republic of 

South Africa 7,211. 

Oxides 679 1,033 457 Belgium-Luxembourg 150; Japan 150. 

Metal including alloys, all forms 2,362 2,263 ] China 1,171; Hong Kong 341; West Germany 

309. 

Mercury 110 106 ?) Switzerland 30; Sweden 28; Spain 14. 

See footnotes at end of table. 
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TABLE 3—Continued 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES’ : 

(Metric tons unless otherwise specified) 

. | Source, 1990 

| Commodity 1989 1990 United States Other (principal) 
METALS—Continued . 

Molybdenum: 

Ore and concentrate: 

Roasted st—<“‘;;O*;*;*~*~*~*~*~*~*~™” 2,678 1,013 449 Peru 331; United Kingdom 135; West Germany 
87. 

Unroasted 22,899 : 21,192 17,825 Mexico 1,711; Belgium-Luxembourg 513; Peru |. 

| | 378. | 

Oxides and hydroxides «18 18 5 Belgium-Luxembourg 11; West Germany 2. 

Ash and residue containing molybdenum 99 72 . —_ United Kingdom 49; West Germany 23. 

Metal including alloys: : 

Scrap 56 36 °C) China 20; Belgium-Luxembourg 5; Hungary 5. 

Unwrought 136 72 — All from West Germany. 

Semimanufactures 68 59 4 Belgium-Luxembourg 28; Austria 14; West 
Germany 5. 

Nickel: : 

Oxides and hydroxides | 211 200 — Belgium-Luxembourg 25. 

Ash and residue containing nickel 2,144 2,304 184 West Germany 856; France 211. 

Metal including alloys: : | . 

Scrap’ 2,962 2,797 86 West Germany 774; Canada 566; Belgium- | 
Luxembourg 541. 

Unwrought 3,680 1,387 | 2 United Kingdom 641; Belgium-Luxembourg 
212; West Germany 157. 

Semimanufactures | 1,158 1,198 79 United Kingdom 437; West Germany 333; 

France 133. 

Platinum-group metals: 

Waste and sweepings value, thousands $1,737 $3,684 $272 Belgium-Luxembourg $2,337; Denmark $726. 

Metals including alloys, unwrought and partly 

wrought: 

Palladium kilograms 2,801 2,151 994 U.S.S.R. 637; United Kingdom 196; 

Switzerland 165. 

Platinum do. 1,094 917 57 Switzerland 235; United Kingdom 225; West 

Germany 225. 

Rhodium do. 38 60 — France 20; United Kingdom 18; Republic of 
South Africa 8. 

Iridium, osmium, ruthenium do. 219 27 — Republic of South Africa 12; West Germany 8; 
United Kingdom 5. 

Rare-earth metals including alloys, all forms 4 12 — West Germany 11. 

Selenium, elemental 8 13 — Canada 8; West Germany 3; United Kingdom 2. 

Silicon, high-purity 115 12 — West Germany 11; Italy 1. 

Silver: 

Ore and concentrate‘ value, thousands $601 $3 294 $23 Mali $2,888; Liberia $72. 

Waste and sweeping do. $574 $538 $40 West Germany $387. 

Metal including alloys, unwrought and partly West Germany 49,425; Spain 36,762; United 

wrought kilograms 121,373 157,741 6,475 Kingdom 31,111. 

Tellurium, elemental 1 7 — Mainly from Belgium-Luxembourg. 

See footnotes at end of table. 
_ 
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TABLE 3—Continued 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

mS 

Commodity 1989 1990 — Source, 19 
United States Other (principal) 

METALS—Continued 

Tin: | 

Ore and concentrate 9,280 10,586 — United Kingdom 5,994; Peru 1,803; Portugal 

1,142. 

Oxides , 181 98 4 United Kingdom 71; West Germany 13. 

Ash and residue containing tin 593 1,304 : 12 France 485; Belgium-Luxembourg 296; West 
Germany 141. 

Metal including alloys: | 

Scrap | 488 393 ] West Germany 23; Portugal 98; Italy 23. 
Unwrought 3,819 3,055 5 United Kingdom 1,133; Belgium-Luxembourg 

743; Brazil 530. 

Semimanufactures 131 147 1 West Germany 78; France 37; Belgium- 
| Luxembourg 24. 

Titanium: 

Ore and concentrate 37,001 59,999 5,106 Australia 28,295; Republic of South Africa 

12,674; Sierra Leone 7,511. 

Oxides 10,051 10,036 703 Australia 4,334; United Kingdom 1,112; West 

: Germany 1,095. 

Ash and residue containing titanium 50,197 48 — All from West Germany. 

Metal including alloys: 

Scrap 141 210 72 United Kingdom 69; West Germany 19. 

Unwrought 218 230 — U.S.S.R. 101; Austria 90; United Kingdom 21. 

Semimanufactures 412 347 38 West Germany 99; Japan 83; France 82. 

Tungsten: . 

Ore and concentrate 310 453 — Portugal 431. 

Metal including alloys: 

Scrap 37 27 — Belgium-Luxembourg 22; West Germany 5. 

Unwrought 678 666 562 West Germany 94; Israel 9. 

Semimanufactures 36 78 ?) Belgium-Luxembourg 32; West Germany 26; 

Austria 5. 

Uranium and thorium: 

Oxides and other compounds 59 80 — All from Canada. 

Metal including alloys, all forms, uranium 2,530 1,692 — France 754; United Kingdom 704; Canada 233. 

Vanadium: : 

Oxides and hydroxides 13 10 — Belgium-Luxembourg 7; West Germany 2. 

Ash and residue containing vanadium 117 129 — Cuba 104; West Germany 14. 

Zine: 

Ore and concentrate 419,139 465 ,923 46,740 Canada 155,781; Australia 72,852; Ireland 

64,351. 

Oxides | 6,704 6,489 8 China 2,546; West Germany 2,309; Belgium- 

Luxembourg 589. 

Blue powder 2,957 2,750 ) West Germany 1,126; Norway 1,099; Belgium- 

Luxembourg 417. 

Ash and residue containing zinc 24,594 26,319 19 Belgium-Luxembourg 20,320; West Germany 
4,903; Hungary 671. 

See footnotes atend of table. LS 
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TABLE 3—Continued | 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

. Source, 1990 

Commodity 1989 1990 United States Other (principal) 

METALS—Continued 

Zinc—Continued: 

Metal including alloys: 

Scrap t—‘is™OSOSOSOCOCOC;~*;*;*;*~*~*~*~™ 8,144 5,055 — West Germany 1,885; Belgium-Luxembourg 
1,079; France 938. 

Unwrought 37,380 26,187 ) Belgium-Luxembourg 7,152; Finland 6,698; 

West Germany 5,724. 

Semimanufactures 5,137 6,724 ?) West Germany 3,138; France 990; Belgium- 

Luxembourg 735. 

Zirconium: | 

Ore and concentrate 45,304 52,737 2,022 Australia 32,033; Republic of South Africa 

17,329; Malaysia 885. 

Oxides 34 72 5 United Kingdom 28; France 21; West Germany 

13. | 

Metal including alloys: 

Scrap 16 22 21 NA. 

Unwrought 25 5 ?) France 4. | 

Semimanufactures . 27 — 

Other: 

Oxides and hydroxides 241 248 8 Belgium-Luxembourg 129; West Germany 59; 

France 19. 

Ashes and residues 2,274 4,736 — Belgium-Luxembourg 1,654; West Germany 
1,475; United Kingdom 1,217. 

Base metals including alloys, all forms 23 15 ?) ~~ West Germany 14. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 287,834 240,764 23 West Germany 228,310; Turkey 10,624; 

Belgium-Luxembourg 845. 

Artificial: 

Corundum 9,604 11,332 875 West Germany 4,403; United Kingdom 1,663; 

France 1,253. 

Silicon carbide 2,506 4,601 18 West Germany 2,276; Brazil 1,295; Belgium- 

. Luxembourg 770. 

Grinding and polishing wheels and stones 5,842 5,419 94 France 1,926; West Germany 1,550; Italy 491. 

Asbestos, crude 9,148 6,252 42 Canada 4,462; Republic of South Africa 616; 

Austria 519. 

Barite and witherite 150,665 94,774 — China 89,814; West Germany 3,755. 

Boron materials: / 

Crude natural borates 61,870 28,430 12,771 Belgium-Luxembourg 13,074; Turkey 2,584. 

Oxides and acids 4,934 5,956 1,747 Italy 1,769; France 1,250; Chile 678. 

Bromine 8,125 10,640 — Israel 10,023; United Kingdom 487. 

Cement thousand tons 3,548 3,720 1 West Germany 1,739; Belgium-Luxembourg 

1,655; Greece 61. 

Chalk 113,284 102,369 — France 52,932; West Germany 35,166; 

Belgium-Luxembourg 12,719. 

See footnotes at end of table. 
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TABLE 3—Continued 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

se eure, 1990 Commodity 1989 1990 
. United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Clays, crude: 

Bentonite 99,267 108,305 10,170 Greece 74,240; West Germany 6,950; India 

6,727. 
Chamotte earth 26,582 24,165 8,211 West Germany 11,325; France 2,278; Spain 

1,480. 

Fuller’s earth | 8,283 5,428 107 United Kingdom 1,672; Spain 1,029; Belgium- 
| Luxembourg 944. 

Fire clay 54,147 58,325 19 West Germany 53,380; France 4,606. 
Kaolin 451,417 | 478,972 95,370 United Kingdom 118,759; Spain 66,230; 

Belgium-Luxembourg 59,417. 

Unspecified 535,196 552,582 9,072 West Germany 516,154; United Kingdom 

7,748; Denmark 7,685. 

Cryolite and chiolite 38 62 — | Denmark 51; Switzerland 10. 
Diamond: 

Gem, not set or strung SS=~Sw arts 389,867 489,746 45,625 Panama 219,124; Switzerland 82,641; United 
Kingdom 72,447. 

Industrial stones do. 773,027 380,351 4,590 United Kingdom 169,361; Belgium-Luxembourg 

120,448; Ireland 28,397. 

Dust and powder kilograms 270 218 ?) Belgium-Luxembourg 201; Switzerland 16. 

Diatomite and other infusorial earth 22,435 25,398 4,131 Denmark 15,161; West Germany 2,704. 

Feldspar, fluorspar, related materials: 

Feldspar 9,157 12,739 — Norway 6,603; West Germany 3,630; Italy 

1,019. 
Fluorspar 26,045 30,520 16 Spain 17,844; West Germany 5,036; East 

Germany 2,475. 
Unspecified 53,425 59,724 — Canada 46,889; Norway 12,558. 
Fertilizer materials: | 

Crude, n.e.s. 211,296 236,436 — West Germany 174,771; Belgium-Luxembourg 
| 56,646; Italy 1,889. 

Manufactured: 

Ammonia 25,239 20,579 4,885 Belgium-Luxembourg 11,242; West Germany 

2,708. 

Nitrogenous 480,947 470,283 — Belgium-Luxembourg 189,861; West Germany 

90,212; Spain 44,759. | 
Phosphatic 122,379 182,429 5 Israel 148,987; Belgium-Luxembourg 16,161; 

West Germany 8,715. 
Potassic 648,712 612,734 — Israel 242,888; West Germany 143,172; 

U.S.S.R. 78,298. 
Unspecified and mixed 259,958 291,860 536 Belgium-Luxembourg 114,611; Israel 80,436; 

United Kingdom 21,764. 

Graphite, natural 3,392 4,467 11 China 3,418; West Germany 741; United 

Kingdom 27. 

Gypsum and plaster 578,532 508,775 102 West Germany 280,690; France 97,668; 
Belgium-Luxembourg 91,227. 

Iodine 809 502 — Belgium-Luxembourg 11; West Germany 10; 

unspecified 481. 
See footnotes atend of tabi. 
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TABLE 3—Continued | 

| NETHERLANDS: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

. Source, 1990 

Commodity 1989 1990 United States Other (principal) 

INDUSTRIAL MINERALS—Continued | 

Kyanite and related materials: | 

Mullite 965 655 — West Germany 540; United Kingdom 116. 

Unspecified 7,520 5,623 512 Republic of South Africa 2,611; France 1,550. 

Lime 870,509 831,492 230 Belgium-Luxembourg 515,487; West Germany 

315,215. 

Magnesium compounds: | 

Magnesite, crude 4,061 2,743 — Greece 946; Italy 589; Austria 489. 

Oxides and hydroxides | 89,672 107,093 617 China 75,296; Greece 13,836; Belgium- 

Luxembourg 7,057. 

Other | 31,355 31,322 — West Germany 29,209; Belgium-Luxembourg 

| 1,356. 

Mica: 

Crude including splittings and waste 2,614 3,341 104 India 1,384; Belgium-Luxembourg 741; West 

Germany 424. 

Worked including agglomerated splittings 36 69 ?) Belgium-Luxembourg 39; West Germany 18; 

: Switzerland 7. 

Nitrates, crude 20,751 19,300 — Belgium-Luxembourg 15,726; Chile 3,574. 

Phosphates, crude thousand tons 2,367 2,236 879 Morocco 696; Israel 350. 

Phosphorous, elemental 367 33 — Mainly from West Germany. 

Pigments, mineral: | 

Natural, crude | 730 623 160 Austria 436; Cyprus 58. | 

Iron oxides and hydroxides, processed 13,230 12,267 160 West Germany 9,991; United Kingdom 773; 

Belgium-Luxembourg 444. 

Potassium salts, crude 768 682 — West Germany 649; Belgium-Luxembourg 33. 

Precious and semiprecious stones other than 

diamond: 

Natural kilograms 35,229 68,876 140 Brazil 25,000; West Germany 11,772; Hong 

Kong 605. 

Synthetic do. 11,252 18,813 17,770 Japan 441; Spain 326. 

Pyrite, unroasted 491 1,203 — West Germany 894; Italy 159; Belgium- 

Luxembourg 149. 

Salt and brine 220,405 264,166 18 Belgium-Luxembourg 115,927; West Germany 

54,309; East Germany 28,736. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 60,763 60,288 1 West Germany 58,484; Poland 1,355. 

Sulfate: 

Natural 38,366 42,133 2 West Germany 15,014; Belgium-Luxembourg 

13,521; Spain 8,499. 

Manufactured 480 75 — West Germany 39; Spain 30. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked thousand tons 886 956 (?) West Germany 607; Belgium-Luxembourg 279; 

Republic of South Africa 12. 

Worked do. 91 107 (?) Italy 48; Belgium-Luxembourg 22; Germany 10. 

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

(Metric tons unless otherwise specified) 

. Source, 1990 

Commodity 1989 1990 __United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel—Continued: 

Dolomite, chiefly refractory-grade Belgium-Luxembourg 667; West Germany 82; | 
thousand tons 727 845 — United Kingdom 29. 

Gravel and crushed rock do. 19,078 20,772 ?) West Germany 13,652; Belgium-Luxembourg 

4,290; United Kingdom 1,485. 

Limestone other than dimension do. 774 892 — Belgium-Luxembourg 850; West Germany 32; 
. France 8. 

Quartz and quartzite do. 44 56 @) West Germany 35; Norway 12; Belgium- 
Luxembourg 4. 

Sand other than metal-bearing do. 8,936 8,884 2 West Germany 7,081; Belgium-Luxembourg 

1,550; Norway 225. , 

Sulfur: 

Elemental: | 
"Crude including native and byproduct. 199,528 188,336 = West Germany 174,459; Poland 9,502; 

Belgium-Luxembourg 3,715. 
Colloidal, precipitated, sublimed 377 278 — West Germany 145; United Kingdom 119. 

Dioxide 2,570 3,538 — West Germany 3,300; Belgium-Luxembourg 
238. 

Sulfuric acid 777,062 644,390 ?) West Germany 296,873; Norway 100,596; 
, Finland 82,701. 

Talc, steatite, soapstone, pyrophyllite 81,808 73,985 653 France 23,570; Finland 14,733; Sweden 8,125. 
Vermiculite, perlite, chlorite | 15,755 20,359 1 Greece 15,311; Republic of South Africa 3,085. 
Other: 

Crude thousand tons 949 665 8 West Germany 364; Belgium-Luxembourg 220. 
Slag and dross, not metal-bearing do. 2,117 2,176 141 West Germany 1,327; Belgium-Luxembourg 

755. 
MINERAL FUELS AND RELATED | 

MATERIALS 

Asphalt and bitumen, natural 679 1,031 884 Belgium-Luxembourg 53; West Germany 38; 

United Kingdom 32. 

Carbon: Carbon black 20,934 21,937 3,233 West Germany 13,722; France 1,934; Belgium- 

Luxembourg 1,493. 

Coal: 

Anthracite thousand tons 346 308 ?) Republic of South Africa 226; West Germany 
32; China 27. 

Bituminous do. 13,549 17,196 6,201 Australia 5,490; Columbia 1,640; Republic of 

South Africa 1,192. 

Briquets of anthracite and bituminous coal 5,643 933 — West Germany 826. 
Lignite including briquets thousand tons 69 77 ?) West Germany 74. 

Coke and semicoke do. 355 350 ?) Poland 131; West Germany 91; Belgium- 
Luxembourg 47. 

Gas, natural: Gaseous million cubic meters 2,599 2,694 — All from West Germany. 

Peat including briquets and litter thousand tons 1,329 1,386 — West Germany 1,272; Finland 42; U.S.S.R. 29. 
Petroleum: 

Crude thousand 42-gallon barrels 379,831 366,636 — Saudi Arabia 57,198; Iran 53,705; Iraq 44,503. 
See footnotes atend of table. 
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| TABLE 3—Continued | 

NETHERLANDS: IMPORTS OF MINERAL COMMODITIES’ 

: (Metric tons unless otherwise specified) | 

| Source, 1990 

Commodity 1989 1990 United States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 
- 

Petroleum—Continued: 

Refinery products: | 

Liquefied petroleum gas Algeria 7,935; Saudi Arabia 5,195; Norway 

| thousands 42-gallon barrels 14,556 22,966 42 2,968. 

Gasoline: 

Aviation do. 5,959 5,457 593 Belgium-Luxembourg 2,845; Kuwait 738; Spain 

624. : 

Motor do. 25,496 27,120 736 Belgium-Luxembourg 5,365; Kuwait 4,398; 

United Kingdom 5,029. 

Mineral jelly and wax do. 382 320 7 France 122; West Germany 119; Hungary 22. 

Kerosene and jet fuel do. 2,292 2,263 59 Belgium-Luxembourg 844; Spain 363; United 

Kingdom 306. 

Distillate fuel oil do. 39,401 33,274 474 U.S.S.R. 17,260; Kuwait 9,799; Belgium- 

: Luxembourg 839. 

Lubricants do. 2,024 2,351 118 France 527; Belgium-Luxembourg 518; Italy 

442. 

Residual fuel oil do. 32,321 24,871 231 U.S.S.R. 13,781; Belgium-Luxembourg 4,245; 

West Germany 925. 

Bitumen and other residues do. 789 818 594 Belgium-Luxembourg 423; West Germany 363; 

United Kingdom 361. 

Bituminous mixtures do. 157 123 ?) Belgium-Luxembourg 80; West Germany 36; 

United Kingdom 3. 

Petroleum coke do. 2,777 2,313 731 West Germany 664; Norway 431; United 

Kingdom 192. 

NA Not available. . 

'Table prepared by B.S. Colquitt. 
?Less than 1/2 unit. 

‘Total incomplete owing to unreported quantities. 
‘May include other precious metals. 
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TABLE 4 

NETHERLANDS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facility capacity 

Aluminum Aluminium Delfzijl BV Smelter at Delfzijl 105 

Do. Pechiney-Nederland NV Smelter at Vlissingen 185 

Cadmium Kempensche Zink Maatschappij NV Plant at Budel-Dorplein 650 

Cement Eerste Nederlandse Cement Industrie NV 10 plants 2,700 

Do. Cement Fabriek-J/muiden BV 3 plants at Jmuiden 1,400 

Do. Cement Fabriek-Rozenburg BV 2 plants at Rozenburg 920 

Lead Hollandsee Metallurgische Industrie Billiton BV Electrolytic plant at Arhem 37 

Do. Billiton Witmetaal BV | Electrolytic plant 6 

Magnesia Noordelijke Zoutwinning BV, and Magnesia Plants at Veendam 91 

International BV | 

Natural gas billion cubic meters Nederlandse Aardolie Maatschappij BV Groningen, Leeuwarden, Assen, and 75 

other onshore gasfields, and several 

offshore wells in the North Sea 

Petroleum: RE 
Crude barrels per day Various operating companies About 50 oil-producing wells, including 64,000 

Do. do. do. North Sea Fields: Helm, Helder, Hoorn, (60,000) 

Kotter, Logger, Rijn, and others 

Do. do. do. Onshore Fields: Berkel, Ijsselmonde, (20,000) 

Rotterdam, Schoonebeek, Wassenaar, 

Ysselm, and others 

Refineries do. 7 companies, of which the major ones are 1,231,000 

Do. do. Netherlands Refining Co. Total Raffinaderij NV Refinery at Europoort and Pernis (446,000) 

Do. do. Shell Nederland Raffinaderij BV Refinery at Pernis (374,000) 

Do. do. Chevron Petroleum Maatschappij (Nederland) Refinery at Vissingen (150,000) 
BV 

Do. do. Esso Nederland BV Refinery at Rotterdam (175,000) 

Salt Akzo Zout Chemie BV 4 plants, including— 4,850 

Do. do. Hengelo (2,000) 

Do. do. Delfzijl (2,000) 

Do. do. Mariager (500) 

Do. do. Stadte (Germany) (350) 

Sodium: carbonate do. Plant at Delfzijl 450 

Sulfate, natural do. Plant at Delfzijl; salt brines at Arnhem 25 

Steel | Hoogovens muiden BV Plant at Jmuiden 6,000 

Tin Budelco BV Smelter and refinery at Arnhem 7 

Zinc do. Electrolytic plant at Budel-Dorplein 220 

THE MINERAL INDUSTRY OF THE NETHERLANDS—1991 281



sunscreen tetera tree ae ne eared teeta re earner gure Ree Tea STE A RR Ua aaa Ra ee Ln 
Peannanranerene nears enemies men irene mien arana erica tae tena ne error ercrane eee a cea ea eae ee aera ce ete are re earner eee etme foie areata rerun ote 
eatin atone ee SE SSS CO_'[6 5; 5/8 3  e y yieeesea at etoaaenenenanainnniitton aan aiaaaennannea i sahiiniosnenegacoeatianrcaeaaeaeee aoe EO LEGEND Seater cee ea ea aac eereanrenrcreaearseam cee rea ncetenetteaearne eet ee ee ee eee ae eo etme pancnientioerenner reer SSS Ee rsa raneceanenee eee nearer 
 arearranenicreoannaannraneaunanuennanecommnaae mente aan ementieareapoe eee ea SE SS 8 sSs3:s,siyiii eae anaa anton aon Pree cn ane mamaria nearer 
eeetieeeeecrntreecet antennae erenmenrantenaaaaeeonae eae cus eaieseceneeeereee r Disa uicrereanneniieoneaereneacatiarne smear ncea unea na a armen x 2 ee a ae erent 
eaeenere nana rene crarmaianem eaaeniarearancnon mone enorme aa nae eae ate oie mania nomena oem eee tem mare age rece eam a ee mE mon era gE oe mE Oe ge ipa RE a oo eign arena a 
setaratetetateteler tatetetetatetsteteteteoeatatetctatatetetotatetet tabetatetate’ statotabercietatatetitatatabetetotatsieirtoneictetettetatetate’ oop ete Ag bonstnorcoceietatosiecateieioreneretreetat scecesenteeerenmeescotasteeraneeenena eee eaeeeonataereeoetecet crenata ennar Te ane URES SONDTT HANA MM ON totetetetonetescessnsetensenrensantensuetetonanereraratsnesreamesstecseatenesete setetetnentnnataactonatetennantassteetenrtepecenenetssanrietetenetenemeteseteteeneter neMaasestetetonsansnastacntennsessestrcneaontanseseae eeiraeneoeaenene ee neaen ener eeeneeretneeee tatoo 

awe International bou ndary Se Se ee ne ee ae EE ee ae eee eateatecheni steerer ean nie eerie a ra aren oa pein secon ta remo cote emo ee ee NEE CERES ORNS eciersaiancuacieaerateaten eterna suena Ee a 

einer rnnaateuanenuantucecumauus ome dan nen eee SEE ee ne ene a repre eee serena meme ma re a ene Go ne tne me ee ce eee . Eee eae aie cane arene aac sunaacre a atau taco a eee aaeerreereee i anaaeaean caaaerauuruean aerate nce ona emia eeeiaoa a era ara ura ati era arg aurea ene ttaare a umn domme ec emanate aa oer aaron a ar 
apl a Sse eee ee enc actrees Sa es OBR 

LORE eee eee ee aes e@ Cc t Ee 
t seeeeacseesciesrecoeuareorneenrte nearer eo SSS a SR Sek ae 

eee eee ae ereeranunarerereerae BE a PE a ee eee es eae a ea eee acer em ee a ee ee a ee ee Be Le re ES ee eC ee ee ee ene ree ree RB ieee . A eC Re ee ee eee ceore eee ee ne ee Rg 
Railroad ea PO gare eer nn ren 

FE re re re ee ee ee rr ee aa ae ee eee ee ne Sool Ea cee een ee 

ere eee ee nO concn nie tent 
eaten eee arm eee ee eee ee eae ni ee eee oT TEE Speen em Eee pe eau acanecerane enna 
 errecrrecir ae ce ciaetanerecearecrc ee eee areca oaremiomrre gee erator eaten acento oe EH SS SGD Fg cre oo emg concen nee ee ETA etc era area ee eee ee eee gM Oe crininsaentan Seatac tian ache aten ie crane oun pearance setae eau mate a aE ST a EE EU eR ere regia Mira oe ed Sen reeu renee 
eerie arama rarer a ER eae ne re ee rene ra as mee ee ae ee a eee ee ean eee eee ps i Be Se 4 eee 

| RE geen ieee reas oie cae tia tu eerie rei rec ec ce eee neon ns one oe ae Re A Pe peas a ge See table for mineral symbols Eo cece Ze ee eee See eee Se Ue enna enn a ES poe # ee . Pci munnmnuinionnttenneaom erence mee ae eee emanate aero tanic ame ura auien omer aa Ra Se ET Teena aera FS Se Ps . Seer 
Sern ane ester nos ou eer am eee em rerio eninea ta am eterna ne aartr Seiae oan RESET ET amg roaaentecen arouse emma ore BS ie oe Poona Peacanennanunnuantantns arr perpec ct pn ena de Ee a ea US SPE SE lis Vs tt ESIC TOME SESS a aka SRN a es pe : ee saeco en eee eran eee a eae oO Sd ES NO EOE EEA EERE NOONE TSC plone nes enueeeemmonees Bp cad Pocied ioe , : Pecnnence . ‘ . | t SOS SER a See eae ome raroe oraretener rare name ERE RS ME Be = SES eee EE gino cram ae emammenemrue mmmm neem mm mam mem rR a mem Eom mares rae Mm maa one a ME MB Pee eer 3 SESS pea ccs ce cena cere ere remanence cree er oreo re ero oe oa me aoe coe a om eR a ee are ene RD Le fee: S SS 
seen cesctecce ee aria atest oS 5s eee gy i eee tea tn bane ae oe aes = Psion . Rzuerengcicnnaraniranegae man neannemn animate aia nuninanurna ranma amma naman mon enue untma aoe aramian aa emma ame ee nee ae ata IE Ro ae Re meneen 

pscaneastsrsereeretne eee ee eee eo ee SSS SSS SSS SS SSE SSS Sey yi Se iene felipe atetacntennoncnuns corer sian teeieneneonnnntt ae preige ieee paesseteoeatenreuineosraee rinicmnane gee eiemeaannemnompamiameanamnmamnaantonmia saunter ant antanimm mean mmream aerate atta ange aa a roam EERE ee Se ponies segura ae MRS sc Soi cg lS natin nginantnaatcear ana TE SSS 8s ee ee precnem neseitaeaeeaeea tec acters earn etree rae eae oe eS NE EL ie eee air na enone en ESS fae se SOR aoc 
oneness Se eee tit E Pecemmatendss Te ohare Seen seareapentesrsecenore eae arora eee aa aaa Sea ea ae ON ae ee EE eee Te a eae eeepc aoe aceasta seems peeeeatsaetaereeteetsmmermemmmenememmements if -: ; cs Se hentia ene en a crane iereraranr mae cue aura gta a aerate eterar meter area mimeo aerate eiorea ere a a ee g reenter SEES enn eee ene eee aie are eons ee ee ee ee F: e ; Eee earcrt escent noun emancpmeee retire moonaoiat oto deo a ONTENTS SSS Ss i ei ier ie teat cco auton oS SS ESSE Se ineieenneseeenenree sierra ae erana oeernaapre maaan ata a aS a aS aa a a i 1s!) $j: ye pean Soon ececienen nee aes ee eee of cane set sea nenie cena parenteral Ss ac nrc arias F r Resse 

featurette eae ae actrees aaron tn aerate LO NRE SNOT EE NS aco Lanne atte x Be n se penne Ss ence RS ara rere nae tae ER ES e cas Soe aad 
Se ee EES SS “'“\5°5 Sn ey i eee eeu RE Ie eae ao ae eg ae e aa aen 2 e-- fo enon cesenereaiaees ene Seeman erento reciente Se eee na tantra te cerca ee ame euneeraiaren rere eacratneerenteaerteotertenteorernern ener oa a Fcc Es Bo 
ra seer crce areete er eaerctereeaae eeeeeccetn a te aee IT Bo Poa 3 eaeaad Saad ae oS ae Ea NIE EET EEE OO TENE NOES NER TORI ENTER ENTC RR NEO nutans Ea oem penny sapien anus oar ee ea etme en eco ame RTE oN REO TT EOI TET LU OO EO STU SU EN Dar oT ee Rad aE a aE ON F : eee, rcen errata atte ae ra I a OD ONES eect aera ne P Gorin See See NT OS SSS S8(§8888 8 8s gee i ie ciicaccnenropnninnneni Ge ARES gE Ee secon ae eum eiuaceumnec pe een ag emeine np aumento sumemtata oa uma mena rnie a omentum emma be eee = 7 re enon a Dp Bean eeeinasuenonsoucemoeumncanarea come oe eae SSS SS 0 si b14)4$s483 ey i ioscan Mrs a a . Peer P_F eae eee aerate a a oa a ea ro eect oe oan ae se By y Recrsssnmicen suorer csc arate ae am ea eeeeewor: Sn te ee ee eae CUR ra OREO aoa Re RET oT ST TTP RE TOL LE ART Tp SR NEE ies Sc 3 Peso Ae SN NOOR Ser 
Surana cae sane euumene amen uaeniae en een aera a een ae aoe einen nme memset  R B Poe x aera ne ee SI 
Eee ee 3 eo ae ky Pee ae ennai ne are EES eaten cue ancien mariemearraenemnaae uremia recreate ae ae ae ree oe Nes Eiscnicnn acme amen EES sauhareaneanraurnccourrauercasuc aa aes ata cineca acpen aac mtauismn mena ea etre auaaiiremanto aaa oe et aE Ee ESO TSO ee 3 ESS Raaerine 
ee (A Ae Ee nm Mitton iat oe arcane pananeenrcecnutee strane eiaectaccrctauciaaaiuaneaeuenron rea aurea eiaaree eee EM : Go PRR eR ERT Moana nn Ren nerd erate rere cece ae a ia: aq Parana Mimosa aid 
Eee ee eee ee: a Pe © Mucins nei SSeS SSS 8 En er eee caieaenonneunuinnien inna ininn mci x cnhpniuaduncuddanunpenncngann te Porceen eno 
Se a ee ee nee eee ee ere ae eee eer ee eee eee ee 5 EE a © [ron Sn re eee eae arer une nema nme ae ere pm ore manana ee em ee By LEONORA aera BRS eared SSS aS —_ ————o SS Oe eR LA : PCR RRR SORE AROMA, BRAN ACRES 

SE ESP SESE wok SESE gg OS sion carn coon 
0 50 1 00 1 50 kilometers areata arama aerator nam aprons Sra er aerate ore ar a ane ae eee 3 EO a ena Ne aren Rc eR Se OO Oc eee eee baie ene ana ES ea Re Ce ea RO OE Si js iia BSS a 

Essicsnicdsienecanncceecramcsne eet a amiiare seem ari meee ace apneic one eS SC Ca a aR eer cere rarare area ree ence anna re eer am er een ap eo a . m u Re on eseceeaeeaaneereneamauemn mem enieamamemntnnueutmnenan tanner aun tenuate itereneeiaeie niet ma aneurin E eee BE rea aR aC ne eerrerareraearar atten crear re eeareraenece areca eee ore nae neat , om SC ae arog a 
igen aneaednrnou nanan oreetnunennaeny coronaire auaenuau cuneate scant ae eam g spss enc EEE tee Praesens ROR RET 
Poeeeeneneaem epee reer ete SS mera Sree Ree DE Soe REESE Ee OER RN Sa Eset nts ena reetoguanoea a eearemmg mien pee eee ea sneer Bosse Reece re CNR a 

eR Fe foc WE ES TE EE en ESE BER 2 . 
pects auinerennenrameecrenenn cence oaacee dea ue manent anenr neon KE —_—_—_ SR Rm Bec RS RRR ONS a OR Sr OR RR 
Rife oe ets oe mom na in ane ne neem ene cen ame ener ee cay Meerenenae wre BEG, Siisnbmnnnenae, i Eee Us aan ACESS Ra OO a eesti reer secs setoeee ere ee Cn glimmer csc on See oes Las co Ep netic cesarean, TP ann, eae a a ee BORO ane ree nee nee ce cee ee ne ra ee Mm . Been ore FE, Be ta ee ea aan crectoe etoatitecteoreureanteao ota aca ee No OS 65 bs 5 cc RS my Reet RR eC Py ia ME SRR SRE RRO EEO SARC RR aa RE 
poeeciun a cucnn nena aune ui a ueunieu eames ea menue utan aan ememaneu ee meme ee RSS oe aM PE SE aa CE OS SSC A RETO ASO MRE RSA forrrechanuiaros oanatane areca ot stoner oa rani nee oa rraie oaenitea oaie rn eant ead Sy eco re Rene n RRM nS Presse borr ocr ures sen mR AE SUSE aS ER SRS ORO MEDS SSE 
Ean a ees ae em nm ee OY oe ea SEER, acaeitee austen. tama uauuaaucunnigrhannaanaua nn niecdu da naemunnnnranennennaeniun, Suluudaaaasnnn 
SRE aia ee mn na ne eR coe energie ere — Bg $ . BRS RR RR RR RH OEE RO 
eee arcane a pee re uemere eee ea eae an ee . x Pg PSS SER a RMSE SCN DU SAT a SID BY SR aC ESS SOU aOR 
Phonararan mera arse sree oni mreaee a mem amree ae sree ee Mee Fe af PRT Sen MMR RAS ARO RCE RC RL OSS ORR RR SRO SR LORE REN RMR SRO BOSE eee eee nen ee i é Be Fascias acorn ean era ca ane eae ee ten gent ee aa Se ES Sia eR OR pe CE RA TE UR 

en ae eee ee eae ee ne m3 ne a Eee an CORR UROR EDN RY ORE RR WAS RRND RAS OL RE SRR Ne BORA SET TRE RR REO OR RC RS 
Eten ne een arate anne eee ne ee ee ee rr FRCS Ro MRSC ER RO ESrarearcarcaear racer ucromearemrcio tanta EH SS SSS i Pern Bore ee te MR 
EO Re nag ra eee ea ngs: ES RG SRS 
pono tirurmareananramniarcmnanee pe maen emma ara manera mea eas Eel BRS Se Sa EEO 
eee erecta aera ater ata mata te Meee FSR a RN CR aA RR SR aR 

0 ee gaurantee aa oO STOO SES Ce Pas SEE eae cea ecard neni tentang ae ae 
oe rateuanonmnn annum aannene ame Sa a EC aT CE SEE Ue aati toua ua aunrauuauncauernmeaacenae: tuiuunnuneaaaun naa annum manana anata tanNNERIe | 

poate cerearscnnrerenenieaeneaereatn eam goatee onan one a Seana Eo PSD enna eaten aa Un SEI aE SSR Sa aM RO RT a RR g ° Paciannencn pire mee me mere aon nena Popciaanonaneu inane Fe a SE ERE Ra ERE Oa a NR RRR PEDO EON RO RR oy eee eee ort aN Sone dH SN RET RET EE Bescon eee ree RR ere RST SOE RC aS EIU RC RR OR RR a 
ainsi asranieeann eacareee ee Mme ome aN Peles aaron a ORO oleae S na nie a a eGR Re aon ea aN RCSA Sa ROE RE Sn on RRR RE Ro RS EE CR 

0 pau anes I rahansuiuneannang osama aa recut cu unin ancien san an easicoreanscnrieaaae eae EER nn eg nee eee panini incatcan ae sue gaenieranteuarieair ene cateniecianicanacantectanis ae 
° SUAS ane cena ney ne mcm monn Ua mn ation een neers Fea a Oe 

9? Piette aiapeiamurenrgra urea meee anine era rere naar nearer ae me Ee UE a ean wraienn inna a Geer mneminemmecnemmmiminaanny uinnatammmiamuneamiagie aunanutinn aioe cnunaniaminannaeaunnenae Sue rica eamenmumannnineuen dae a nmmeeeemmtememeerenemm a eE fh, Fee a a 
rae ea ecunneeam arene eueuta seen aa OSS ca EE Geen ear teens eg cornaareitnetig piieaeteaantentac martes! jute tesnatigepiersectoensetaeantmemacte et ce naed entender tee anaaentateneinientmatnereo suey 

e Ue oe POAT RE RR ETE I 
ES 5° ED eS ara era ere eo oo Fos ac ai Bi a RRR RE TR a RE RR RRR a 

2 i ateaeenennaann peareurenr aarti noantenna ocean rere corer ee aaa oa eee mete + Besoaiare atone acre esas Rea AG IS SAS ESS RE TTS ESO RE SSG NU RR seearreeuroeataneuaerareen eS aU SSS §§§§§§ (5855) Peat se arrrrecrnarararareatcn arate reece ee ree ere oe s RR POR a RE A ECR ESE ES EE RS . ssrachaceartrperae aestuarii aurea aN MO OO aie Peon et RR REN a ST OE 
eearnientennseson eee CEA RAE CRA BAER MRA SRR BRR SA RRR OH RES cee Pasa ens HR ES SEES SERN ES SSO ES RS ON Rn OE RR An SSS Sen a SOR SN EN SS SRR BoE A EA a Re een a epee cage Se a RR eo 

aeesreeeseerrgecpcoeeaetenarnteeeeenc tetera en eee treat tetas teerteica eo ge A TEER ae hacia cereale reueaiaa ciara aa ue uuneaaymineniacmmane, itasntumeanu can en de gagen aca agama ea cada un aeentiaenmemnaaes, 

Serer OD ere PE SEN . Bee eae an a RE TR a 
ee oe post e ECHR ES re SRR RS RES RS oa a ASS ER ORR SO RED ft ane necinaoeunanenueungmneetuuemtemm ance eae aaaetaenea tee eae a UE ESC RR SE 

een mtr rnmnanacnancicreananm anemia ee mememtae ara MD ahora nana eats en nS RSE eS DRS RES RR RS RR ROR SCTE OS RE RS RRR SRR RE ERG Hea ee i ee ee a r Be SS a RR SR 
rasaeerap earn ateeernncrcectnteeiuernoevecatetpeecenaatatoereaneence sesame mice eomertememeae eee ee ale Pests aa NRE RR RSE SEER SR RR ESC RS eee nap i er oe S885 spp: Patiala se ata ce RR RR SRS SE RR RR 
eae ie SR sais ome areamaan arene mramaag Ristatesntne OSC GO DIMI nO SION ORR StS SORES SONOS SISO SRST CSR SOS a DY SEE CMR SOARS RRL SCS INR MSL RO Cs ECE hare ca erate naan ne canara ramen nay Pooa ne RRM Ron Ra ROSE REEDS ROC ZR CO RE ROS RRR cS EC RN er RAR 

. sateteaternate cea ateatecetaeeeaaicetnenete ance stetetrvsnoeateiserceunteaaorseiesesreeberaeneenesaaieteeeeenessnaeaeieearoermeeeneemeeieteten PERSO seas RS RS RS SETS EO EBS RES CS SER SEES EE SR Se EERE ARR RE RS EN RS REC RM ESR RRC RSE 
Dea ME pipe Saracens areiren rem rararernarera ciara eer Rae R SR eR RRS SSI CS RRR Enc RR See es Eo oca on nurnennnnniemeneenenreenaeeeeeenneennntain —= PSS ae eRe LR RE a ERO EOS ERS ER Re eee ae eg BB age sic aicmeserote noone orcoome meee nie SERS ra cad ata ti bneen tear teat eh itt usentoee teva der ntnnetsneeretteuaaaaetens aeetanaee tee een ae ater etna eer elena heehee 

eh Sphicrntieieine toe apal FEE hie acinus ae ect renee eetne meaner TN es auteineltiauahinattaanchctaamnni anne taneannnnanmmoaemnene neoanammmemaseemer ne 
0 coe gg ee PRO ge catia rncceu ae nee FCA A RES RS aR ACO A RRS RR pean Sailer serena a an eee aaa PRR ROR aOR aC a SO OC RR Ce a ao RS sonuenieaionsoeneatnstes kia EES 8; Prana note neon Te NO SBT RSS OC TROT REND SCOTS SOR te A an CD SS ROMER GOGO DSSS C DALIAN So RIOR ACR RCRD AROS EROS 

9° atin i a meena utc Eee archereato mammaire oy en amunetaaneneceniumnmmmaians nine gianni unnuraine munsiea eanan ae uo aietie neanuenienan 
bd Pieeeneneeaeeouoanneineneomeugnian commen ee eer are ee NA iid PEAS RRR Rn or ene eeeh ee ates aes te ahammar iatniinme ser etenenpenaitan se temnnimete ap etree reemaenenete 

? ° PSS Usa eee eee ce LJ = ARRON GRE POE = ee anamn remeron nanan Renn aaa Ea LE aE aS aR RMR MONG G COR SSR RI aR eR a a ° eriteetetnreacechean a acai enter rtaee oat eeerieneac irae Pee sonar ree RE CRC SECC RSC SSO RL sctactatotaneattatcattanecrerecotae MB soccer aan BSS oees ena nec RRR SERS EOS SES RUS a SR RNS SE SENS SES ESS SERRE SE REO EEC MRSS OSE EERE SE SSN STUER RSE ESE CER 
° e, eee SRR ee eR Bee REE Sen aR no ie RSS SC OR RT SE RRO SE RR CTI RCAC 

o° EC ees eee MR eR SCORERS a aaa, eiidiuns trian an eerie eae tae tare rraatinrhn oem “aueenaniaamewaneanme tenes geeonmaaeeemennee ame ema psesscuaciatiices ccc earn renenteceaneeeaneensiomeioemmmereee eee 7 PERUSE RECO Enin Sy SO MRLS ERE ROO ORE EEC SSE OER EE RO RC CSC CR ER 
4 poe aracraroe ea irae a areca ate re rere en a ES eS RAN aS AO RE 

= Erie aie oa ena a Sg ESR ROR OCHS ean SSR NORM SSIS SER SOR SR OCR RRS A EN SR RS RSS OR RR RR , pacuaicaauceueemunncomanenen ate uman a macaa mete aee aanmR sao aR RN RR MRE MRSC RN RT SS ES A OB 7 - Hesessiscesrerasorsesttsessorensssecnenecstetonsevessstatnontoeetetespnecanateoneecesroesatreanecereseseeacmentetenettesmemeatinncs i Peree eens ee MEER I RR a ssennrane tami aren: PTT SENN eM SITS aR POS OEE POR NID Pt PEO on eoteaehentonettetarurataterateraruspanneareeeeteneteneeeicnesttaseeae aaa arene enter neeneanree erent ESR ee ee ei ne ee ne BSR ame RR DER Ra EE PGE con ma i mm an 
Sree ei reentrant er ceed Picco Boren eure rene ncaa ere ae eee ea ES aR SSR RR OR BSS a aR Cee or eR ea aC DR Siesnesrenieee esc eee aoe IP A eM SSS SSS ese Eee et niet none nenao a  H 8 Ber aine Sean SER SORE RCAC an ESD On RRC SER SLR Re ROR oR FS AOSTA ae a a RE a 
Seine See Fg ecg pgs Spe Tae eae en nema cane eee re ore een eee ieee pioneer BSCS co RE ge EUR Rc cee ihc a Toe ac eecunneenunannceuan ate ence a a eC EL ESRC EE BR eC MN ea RE 

See aaa ae Snare ae a opp acer Seco piiarntetienche aretitinneecuiaeacmantemnnecmrecret, BAL San oO aa RRR OL CoN AS RS O RS RENOIR en st etrnrcrree nre 2a Garena EE Soe oe CN accents Pea CCEA CS eR RR SSCS a MRM ee 
ee ae CM CeCe ee na a a heen ena ee MB ee mec FSS a ea EOE OE CR See oO Oe SS SSS 6 8 5S Sel SM Bee ree a aC aR nee carers rerc rc ee ee a 
Sere $ So cnt PE eee oem amma enone none meteeee eee SSS! Rassias o ie ne Ra aR ONES aA CR OE CC a a Eee RR 
stegeteeeses) ie Pootesese snes] vravonesereneceroeestc QM arectseatetcote tr sctrocv abr oaseoadnoetrtatasatrtotet eat tadees tat trects tate tase treet tatatlonerttatettatetr acer eatatetatanyecerectatctrtrease brett ctr ctsee fame Tierdasras bs detractseareartre, eee tarerenerceneycerrearestannereaeere tent EReRe tena RN AMR N SAMS SSS Kee N MES RST eR RS Sh SRE aM eM RRO a RST AAS SSS OR ay ts ae acaretacanesncenteen eee eeeree eae Te eM AMC tote eeteoeetereme eer ore A at a PONE a RSs Se MPN Od 

ieee ry Re Soeenee Se Borne Scar ERR ere a So enmanneneeananey poooneaeanaee Ob Ronan en ance Lo aaa one aoa See % see Fo aaa aca cetera er oureeeeeeeeeae ae SSS Bes aH LR ES a RSS SR Ce RSE OSS RRL ED MIE Santee on aaa aca eI sneha ete ke ‘ . he toate a aetna eta ae ona maar amt ate re a amr a EN sa CR SR gS i 
See y i pag sce Er reer a oneness eee nace ame ace mee eee EAA RE RRR engage a 
Ee Bap as ocosecarcneceternceoeetereea ee osrotceoceerretenaciar ase aseeramametceteeateaaettmerm aero manaemtrmameaeeatsmemetemeateemeoeeremremm mmo oN PEERS Ue ee ipo eeenre eceeraernnt ee raeneain seamen eran sats Feat eaten ecunteonenionecnteoeresercoee es eg PLC LEE EE RR MM poe potactanhanrecpsntaenneeatag fsunennurreaunnentumaunnntieeanmaneanae nee aE SN Sb |b RSs aS nic CN RU ce ae earn a pos aaeunncuneicinnonunens sauna naan uaenonaamentanouea mae aeRO a ote cesta ane eget atstnnatey stein as acai eric ra aR OR RR rut aioe oa 
ge Sentence : pei eaarcrenaesreiarr sierra meer eae crane rare ian A SEES SS eect enremetarrchinieeat seateanaaneemomatacantemoateertamem nenniemarememmmmeenen ane ptieeas anne Manne Sah SO ROOMS IOUNG welncieatnaiaanimunntannie minnie tie, SaeS ie W 3 ere erro crore ered rca eae rare meme rare eaceerere memes eee eer eon ae mere ea Ee RR ccc ee wth Sas ce MR nee EE are nee te aE oH ETE aE ee Fa RM rc eee Sexe Sones iG ee ee Fe MIR Mes MME Ca ne ee Se i ee oi See ea a caacarmeiececicecaaaconerae eraser meee FACE RR RS MRE SS a iim NR 
pee i oe fi Coane ie neue ene ee eM SU Se POR SER a RM RSS CR eC a a Gee ee PR Re aD eaten = eececeternasreernanner tote elmore eee aeseceseceeceneeasureaniecaesteseneecesacatienreeeetireeear eens ama eaeaaae eae eee eat ateanottete Faas a a aC a rea Cota a eT a OST RT Cw aR ER RR ee a eR SOURS 

es Pe mente Bree ca ae ae ae ec ce ee eee ee al Peco Race Rae RE a CL SS RO ECD CaO PE ORR RIM tc isan rnin ic Cah RR Re carn 
eee Sy PPS ES Ei i ae EE EE ESS Re Rc cc ea 
Seeehehoteticd . fn ti Seeesanr moose eerie meee gl FSR an CRC ER Ra ASOT CORR Oa NCE RUA RN RRR SRR SERRE sauce erento aR REE SO OE ROE IS ER RS UR RC 

See a FEA ae Eee ania aun annua Las FS aa ee SES RS EN aa NO RAR OR 
eae RU ik! Pltecenm en name nia mau aara nm mnt marae a sarnni aaa mene ana a a FS eR ra OES Rec Sees Saeeueie Fa are et ete ec ere cece cen eee eee reac Ea ASR RE Ee RO RU Ro en rere OR 
Eee Se scammer ee a aaa ete eee eae a eet aac cian ara coerce a a sence RO SES RRS Se snot ea eta ein ge eed aera 
Se eae Prous suum Eee ee ie ie a ee ee ee tg ERS a eect arg a era caesar ea” RR Eh neuter unnacanatansuanes eee serene ease me rece et ee oR cee a ar meet tie ear nec eu aan me aen ease euaige em Sian aie esmaausiae eho amc eaten aera a erty een gah al aca EN CCRT ont dates pneu gan iain 

ea ares seater ere reaas rere eS, Rom naa nanaia nanan tara neme en eneeen ESS a Ra A A RE ES ps rocanice meaeitanecee tare a OR RR Ree eee ea asain ae eam eee eee meee eee eer atte etme eneentortetreee BS CORRE eSpace eae an eee ee a SR ER ee Fae chanonguraaea acon roc gM en ne rca anette erarie amen Ta eee ear Em EMER ESE ee COS eS rc ne RR 
SE eee Ercan een amon ers fe Seana acai caer seein eee ae FEES ea recente nse pier arora ener ner ne netaine tind BOMB RR ee a Ro concur aiU ming curarrarnaetant page enue nen ra mura 

SSR eer eee rere ee ncn Br re om FR a Oe OE ER eM aN 
EER aaa eee anaes e eat ceccemecee a eteneareieeiaaaneaeegaareeaneereeecieceecietseeereanean eae mceeeare meee NG J ateren ata, Ppiane Wet RaCR SS ERS Ne EM AEE SS SRR SSSR A OO AG OR en MR ene oi coe eg RR SRE eC SN ne SSS SR RN Sees ee eR ae Sool eae wucanee cad or cuseuumeracueaeare cour ream ieee teens RO ees SO cA RCO GO CORED rs Re RIOR KE Sa OO AR RR RS CR aM ce epee ccs RERUN a OE A a ROR RR 
See oe Pee Ree ee Bg Sep meena meme ee ame ern mgr 2 PES aera CER TRAC RR ora RR OTN OR a Gag 3 Seis amma eae ama Bee re a PS OR a re 
SEC Ee Oe f ociranarenegecrca na acne mune orerereraae reenact Fa eR Ra QI a SES Sc nme eee orem en eaten emer rarer rote ee aU SSS: 3 RS ea RCRA  RZ IN R  SR e 
See ee ee ee ce eee fs peasant uate eee nmaeernn enero besoin Oe Fe SRR ROS aR Or ELS ECE a RE a ecccennnnnunnooemniereeroaeea ee ea ETE SSS SS SSS 555 85 paseo f Fa a RS ec ler rs Ra 
SRO see ere ere ae een eee are a o $, Os Eee a a a ure MM Bet ecaie eno nea sen eee ean on one ae eae ena SNR EA ESSE a aroueannemuasnaaenearaecraeameaa x rence x Ret Poses & BASRA Reise aN RSTO RG TSS ARM ICN AO NIN RA AERO ASROISEL SRECe RC a cae et a a 

Seg E SS ee oe Ee Ree oan cuesee nie cance ae aa : as ERO RS Me RC aOR ERS RRO RSA ODI Sa RAE ROR MMR cnc all cea PRR eS a Seth a AR CR OOP RN Sores aeee eee ne eA ee eee ee Ee ee Pe a a a rasa cer eaters teteeanereenee ioe cet % y Pear cosa nO EEC Oren Ean a Rn a ER ce Peotone natannuaa ad See ease niece se eee ne emer ee ei rene uneconomic eaten a a Bie Beet cn ears ta Cn NORRIE RRR RO CR RA ic antec care oes eo SS OON OL In Ee I OE RR aC a 
Bene peeing erence age eg SN aise cia arrears enema i POSER Oa SEE NOSE EERE ECO ER HE RR ER eae Meare 5 NI ee crater toe anemia acme Ree ea SR See ak oe MARTE pe ago oR ote . Fee a at eR a SS MS ee EE RE CEE 
SEE steered Ee epson ne eee " oa PCRS CO Er a Re er RC 
SERRE ge pence Fee esccta sueonseneeeoeresseoee notes oiorteom eee eee Al ee SEE CUS a ree arr coatee ee aegCRRS SSS RESRRSRNOSS BSA ere naa aa aco eS a TNO TSR RR 
SESS eee aoe eae ree oie ae a ° PR e cepa anna RRC OR RS aR ERR aa DR a ee RRR ERR 
Ee ai pee gcnn amare BE one  eniolieeiaclertateanenstretceeaaaae ae ° BScchoses ones ones Sen AER SG Ce Sea ann ORE RCC a A aire ninin eisai ate ol MRE MER ROM SR RE TOA EC ISO RACER ROR eed 
Eg nc otorcnsoaceicecitceteteetercinietereneenan ec ca cree nr ei tere tects tenieienrenect er ae RDNA ORE SOR NRE PSR a HORROR NN ORR SEARS ORAS SRR EM ERM rs coecrncnarnnritteneentamanio citation te erie ORC RSM NBN RSE CORR LR RN NR RR RRO RR Sees By tees aati Emme poennronememeaas ORE ROADS RON RO NOC BSR Ea A RE are RC 
scene DARD AIE RRR RD NOMAD ARIMA ADIAIIAIIIE Sooo Be SSS a SR, RMB DSC SR SSL OIA Ortronics ee a NO + “4 BEERS a ee mR cr ge “SIRES ee Secteur ee eeceeae eee eee te eee ae . POSS RCSA a A RR ST ine aR 
Se ee ee ee — PER Sn Ra RR aC RR sara 
Saaremaa ne ac En Pac cee a a a RR Ea cients REN Ra 
Se rae eee ug ee Ra Bon tae a aR RCO AC RC crc rorecar crete RO Re ea rarer es eames era sf Bee ssa cae ea OBO a aS a RR Re co a en eo a 
TEE a BOR SBS oh ici euccieee ier oem nn rae ie enc etre antec er SS Barer O Ra eS OSRS na gS RS CRMC ONO A CREE SOC RS OT SNR acco eure tn ot aati seat set CE RO OTe SDC Oe Rats OCOD eR RRO 
NN RE Ben oe nea me a BSCS aa ge Rs re ceo ene MMe gc ceo NSS SSS sss OR ate Sa cnet niger eee ami erent i ac ate eae QoS RRURRBRAE RAS RRR EE RNA ONE OO RARE RE RRRRSMEREERRRAERRS nec caning sh encinctounuinatpi sunt eau nearer teatime iiae OR GET 
ee RCS a ee ‘ FeSO CUCM ONO BO RE a NOS ARR DME RE OU NK RRR sur inane cate sameeren Sea eee a RR Cee Wied pcan nunsee sme neon cone Cee $ Faire asc aac ONian sone ann ROSSER aE RRS AS NR SITS NS SRR ccna te acetate re REE RR ee 

SE eee cera seidpisna ‘ ESOS Coe GRABS ana RRO RCSD DASE HERA CEO are SNe aR a ccs oon OR RSE ce eR RC OREN Ln a a Ween os oire a SOE a ea ara gee eg ence eee : ESS Sa eS OR a NA RR RM RR 
SESS ERS eae neice eee ‘ & RESO Rn SR ROO EE A AES SR CR a ROM rc chairaetharn te nsec ea RR RE RE RE TRE ec ed ea eer sar ery a Ee Saaaee sanice ne nn ite RSS EO OR Re ae a a nD RCE RS QRS 
SECS ce Fae a RR Re ere eR RR EOE RR ARs MR siocenteneeenaneenaenmen ne maeuneeumnuemecna SES SRR ea RS ERR Rt cocoate meen eee Ranier ta reat ie MR Re 
SR e eee a oa tn tanas macnn ena - PSL Seco eae ean eS eR So OO AES ORME streets Ine RRO REIN ere oR ee SR sioueern mame cieeee mane enone ag Bee ne Re ee ssensnbnneeeseOnOnnenn tte nero oc RO a RR RR 
Ee Soe eee eee ees ma i NA ARATE RRS IIc eA AAO D EDIE Sc gsc en ee ere RCS SERRE ean nae cena teenematreemeeneeemteser aly a cog BoSr Scene ase RES ENN SR aR CRS RT SSN RO ao A A arcane earn Pe cect ete pon ey ARR SES RRO RO SS 
Ee ea ae ae ree ee Basie rete eC eR a RT ER a rnc RM ge sence Ee a a Re 
SEES ear seea oat reece Pecnuneaiorerr an Noneion ene RSTn AC a RS NR UR MAE ne cinnamon tineieemnientoemenree mame oe RE RRR RE Ree DRADER NOME RRO REE SORES SoD CORSE NC tae 
peaieeeianrercu nace nanan suena une ana BESO Se EHC cee SHON CH aR SHC aR Eat RG RR CA eccrine SEES 
SSR Re ei cae neem ere Bostic a tens ance nNOS ERROR ROS RS SE NEOUS SE OBR canna tni cian ctigariseeee enema eee Ec areca aan oneungeeerememaem, Se Sununatennner ane Seat oete ance enaeaneencu a iaeueoe sec aueeaa PS SR RR To Co ce cra nee esc ra esa ra eR NR 
ee a ccnp ioe orecnenennene enn BESS a SSE Ae SES OS RSC cca ec cracer rm ncrmec eaters ea ooo RO RE RRO 
ress Duan manera mere enna —_— Bn Rea nO EUS SE care oi ra eee ee eee ESOS ae at SS oe RS RR 
ees eee ea = SSR Ran Sa EN ARR IN ERS MR a See Ree eee areola aa a RRO CR CS ERR eR ‘ Seder sau anneae nee an anne Ra oO RE a RR Be gee nescence oun BSS a EOS Ri ARR ER EON CES ER Gr SR CCS Ssrkisesteesressmeriteostenneeereecraeeaemeensenreemeemeeeetesemeeereeeietee Beoeste nena race ninco sane nc ce RRR ESE RE RS tee ce ee RS a eee eters ocean SERS SaaS Siac area autem ashcaaerreumaceneee nena, cuamenene acne Seer erence ec eae —_ 5 Ra SES Ea a ee eR RE ER UR Mc IRA ee RE 
SSR ee ee cee . BSS De aR UR I I Sc ree rare aaa eae marae sata Re ES Tar Ans a i a RO a iN aR 
EE ieee aR ee BEER An 3 y u n Reece ee nae aca E ase eC ER ERR cco nsurerci surmount unarenreten amnion aennemenn armen amen BES tea aes a Ro a OT TEES ree aceon arora errata sa eet galore cela BR Oe ‘ RSS AR NO A Sa ON RRR acacia cornice ernie eee ee aunt a ort ou a A RR SS Ee US oahu ae cco a ws  Saieahetiesiestenneenianeeierui eeneoueerneie mentees meneirene ame gemnreioacnenrenet ee Lure tain ren arene sea et ee RR 
Ee eee a Repeat ESCORT Sea A SC Ee OA AO RAR a crt annette etna Um TERESA Rap cect a ecramae nen canta area omens ease MINTS 
EIA RO SO RRO RIG a Bes cHSo te ica ain Coa a a cn aa RO eR sciureus dae amine ame emo a PSL Ree at ROG RE a 
SEES ERIE eer tienen $3 Sera ee a ee OR Sa RSIS anata ere ea rer aerate rsa SEES Sosa ea ananassae o piso anesthe seo rs Rta NSU I ERR scence senses tarnetrenenc tes pentose ee ee an RE RE OR OS 
SESS Eee a re eco cen AL a Bs RST a ae cca 
SEES Sc ee a —_— p BEE aCe En a a Cn ere sh ec UR 
DE eran eeeeaade ly ESCHER Sone nnanane ah Son ae SS SES RR RRS ORME. caiman memes ES Ra eR 

eee gee q aR cnn create ann i eee a Ne PRE ROS SO RANSOM SRR OC SRR hanna anamratgtaaata seaman eee eR ROR ORO ERE HR REE eR 
EO ai ec ase nae ee ee 4 RSS ER SR en aT ORE NSE NT SR RAO RS RN AE ining uneine cen aa mat aem aeRN Se aa aa aaa eeu aa ern een ener Rca gece, 
SE a eee amg ae d “A Sa aR RE RR ne mri mrt 
Sreiiaseaeeceecsteraeseceeo oem —_—— SEES I Sn ace reece FOR aaa So RR ce ei ria erent meinem RR aR OR 
SEO ec ga cele oe EE ce a i Pee S One O RD RE SCR nner ae ee ere eee BE eC 
eee ae OO OO I — ae ES p ACR anion a RR ESE RRR RR ACER ORB esr ec aa ae a a a 
OS pts Roe Creo te am al SSOP SS a OLR EO Rca Sen secant eerie oe Pr oR RN RE RE ME CS 
reeineenne ieeenaenenee eerie eae FY ESC OR a aE a ROSE RR ao REIRSON MMR cco emacs ammeter Fp RADAR OREO ROAR ee 
SESS a ree ee 4 RSE Sa ao SPARC CO SER ESR RTM aE RRA RS MMM nt Ce eee eee ee nee a a eee an en uae seen 
SR a orem eae gc : Ee RAS a SO A i aS eS ag al Rha Baa a a A 1 aeaanaaad 
Sresiaieieecieciesreseet meester oie mi mio PeSneeS RCS SMe SH OES VSS EU SC RS RR RR ose enreeee Fee ere ae ee a tntantaa aero et BCR nce Rn Rae a RE Nn os or cre ene ence 
SE eerie eS Bona eC a a HRS te RC RRR RS SRR RRC Rs A RC Rg eR a Be RR SO ERR nected 
SESS a ace e rec onra tanta emet eg PSE a RIC OR CR RR RR ll a RS SR ee IRS Senne 
SESS SS SSRs ei eR PS SS RnR SES OED eR a Cae RS MOR RR Re RQ er OE ES ace crises eer SE me I ery n ES Re CR OR ER eR a oe ese ene craic ere Se a ae UTI” sp RO ia aR EE 
ec wee eee ame eee BRtecd BOSH or CHER HSC ER OCH NL aa ran am EER Sie a gen MRO OR Ra AMR RRR MR rei co are rind en a RRR ce ene cheer sna 
FREE ee acne a —_——— BSE aR ON SOCAN aS OUT RRC RRR I MR eee Sea Ws Oe [Coreen eee Meena neh ener EAS otac och Saeco a Spier aa sebagai era et an td nes date aS REE, REO COR, ae ono 8 leg i SE Sci Ee ee ane RI RM oc encnccuc onan an eT BS Be ER a SO SE aE SCE IN EE CSR RR MM i a cr ere er rere oer eo ae ae a ay poss rereaeanunsces eterna eee ee cs Bn cies nha coo eR ON re re eee ne neers ene a a ce ee Re en a 
Bae BEET ag a Fea aa CS RE ORR RR RR MR ect Rie mina etn matin manor era ee em eae mT eeeacieiateceeeteseseaeererenteenetepietsnsesoboameeneersesretetneterete neem EEE SS Sauer igen cr uate og ala gine rei aaah Sai, os euouuroearonaane eau manana atm um ae am eae mama ea 
FEES ect oaceaeec ate entiee ft FRI ER ES ES NR Sian aN BCE NS APNE A RS cc ee Se 

SES tae peer on I OEE OOS SOR SS RRS SE ERROR OSS ae NR Ni cM cin noe ae ae A & Pe Re ee Fs RSC ea 
Sooieniouaiesiuumeceean sesuumanen om anesenitae <a n a Pe IER aN RSA SAREE AT RR AeA ER RES OSS A Se OT AEE SSI EER REE TES: RES Sali BOR SOR Od 
RRS SOS ee oc ote ote . - od % BSR aa eR a BoM ores earn een eerie anne re rE ee RO 
TEE ea . ¥ BERS ee SS Sot RC RE oR nee e ea enn eran ear aaa ne ea 
Susie ena seumennnuernuccneen etme ie Mi ena” 3 SEER eae acc ac a ee CE Cg SENS cared 
SESS eater ia te tericeeetneetomsm meee ee re Es SEASHSC RON RAR NASER SRS aR ATS UCR NOS NAS MSRM ene ccnniecuenen eo ttanentarn seas eerie ares eee ee TT OR ERR SRE RRS ROE, @ Se, Soh tnateii ‘ OF ORE ae Ra RRR RIE oR a sense anna areaneutranena ome mmm ems a ae Se 
SERIO eae amen all oer J IO NERS echo ae eS CS RSTO oS SON OS Sa ES NR a ROS TSO Ct MRR SSN MMM aasacaraecaeattecenncneerciearee eee eerie ee eee eee eee ee eR ee et eerie orate Sterner ctininanestetecrnaeceioenroncerecs 
EERE eee ee | fo p en Sa eeeracareectes cere cece ntciate eat a creamer ce aes ae RS a NSN Ni ai aa tithe anion a nee me ee eR 
Ser re 3 Posto roe Shania Carton tO Can E ORNS RON SNORE OSS ERO DeRosa SOON ca RE me MM sete nee re ee a eA ORR ER 
Be Re ee nace eee et ee 4 F A LEE eS COR a RCL RR COO ee aR oor Boro aa een annie arerie ee aa oR SESE ee aaa ee ge uence aa os ERR SEO Ea a Fone WAR ge epi ec eee erie ein nese eens are ceene rn ne ea er ern 

SEESEE SESE Sa age caterer —_— pay BS RS at RSS aS ESI Boney FRO aa re Seine ar eneeie el ales aa occa sca all ae Feo ees RCE RR ra Ror CR SR SE CO MORE ME recused tenn nian ian seus gues eum gen ee oa RR RR 
SEES eR eee SE ire eee Paani A RR a Ra eS a en RIM RCC rc cries ee armen en alarm er A 

Ste AONE: $i ek oN Se Ra Re ea seer ieee pennant Re a ane ieee eae caer cine a cee a UR oer EGER ESR ee ceca 
SESE ene . fj neers \ Pc eter At RRR cg Be RC " Frere nh es a ne Sn MMos neccc ncn en cia ore eee eee a eee Bae eg Saran Poe ov cpp SEUSS Ae cece cee - Peete eee Resse ren i cea CaM sneneenneneen er rhea RUE Gr a es EHS REE Se RRP MMS o ces osascteneatoeniscenienentieaeiee nentneeetrtemaeteeat acetone teat ee te een gp ORM ER OS RN Ee ee ee ee eens cere ones ae Be UM Re QS CR Mr SEES EIS ee PR ee Ea Pear Sea em eH Rae Mle re ee ae ae eee ee ne eg 
SER teeters cele oO ae eassclnionetiseiiirmeiin ee Oi Pec Ueee a recat RP cercieesseetner cree al Ee ata tea pea gn ca enna sen cee cence eee ee SS EN OR AE CATE EEO ge soeeeaceecs milano Rea a conned SEE SE accents reese RE ag SO SERN EA cS RMR ORM MMM aia nc crenata cece cearaome ne raat tee ce eee AM ne eo BRE 
SESE eS re cae IL SO OE Sooo So ov yikes hep SSS IS AS PR ieee a Pag aig aie aoe Jaana anon eaten 
SE ere ee a eee eee eed ROHN ny SRA Reasciea acters aes gil OOS RRE ONC RRR RRR RESO ORR OR ea  Miscrineir PB Re ere pea aligns erento ee Reicks Ss iN aE a a 
SEER SS arene eee ES ii sey ia scan MRO OO OO SS VK Ds i Sui eee RIE SE DIR IER EE OE i TEER Sea . Le Ee eT EE RE RR EM Rg OM nn NO ME AR ones PS Bac tn aa eed 
SSS ase eae ete N FERS RO SRS SURE Se era ce ell SUR DA RRM nn gue MR a gl Rope cor aan ae een unnaaioas eae naan dee oan gia epi Si aR ee pau nied Se eee i CEES eae EE EEE RR AMOR I BUCS SRI Ee egies erence neie nee teins ne neta ne een ea nee ne gg Re 
Tari earaeaeateamneeaeeeteee unr eetectreaete eeepc eeteemetiteeertee eat Pes creacetiiaateeeeomee ins renieateese eee eee aca Re ae aes Rene nme fi pte repneaaronenciiore ones anata SRNR OO COR ENON NON ROR ERRORS RRR ROSNER Someta Pee ee pe 
EERE eae a eae eS ORR oR ROR UMN cer roi torre int iui ee a Se RR Me eee RRC 

SESS EES Si cube een aa rae serena aaa ene ba Fee ee 5 Ea eae SESS OCU UCAS ORR NOE Ss MOC ASA NERDS CORR ORM ivan otarentneau a age ae eee sam eao a aesom oN ee ME Socieniiierenanene nen eee SER ee SEES ace eee eee ea anteater : LS Siege SCISSOR SCOR OC RE RC OR RARER ORSON NCR ornate onaatice Neo Rae pence ancncutesnitee ci gl a Ra 
SEES a erence ene pape ra tire i tare ere ee na sO MRR Sa enon ce eee ne nce ce ene meg eee enna eee ee a ea eee ee eee Paria nid 
SEE Penance enero eo eS Oe ee a re Ferg ESE SSDs SE EE Se i cee ea pee aa ee eee ee ee Mire eee SEES Seana ueeetatoe ein neeane na te sree are ep nee ca © a re nee ne en eR RO ee MB Sone ec ne a 

ee ee aes RR ORR RRR A IR SUR ian cu siuiouniaonnenic oan ounn erates eat a gee giouuaaimeniueenoecamene ne aa Poona arian erau na Re 
Se Se tr ein stu ui ui me gia me are tn gee gm ee atin ene uae BB ORES aE RR RENO Se ER pos oranda cinearana ater mae teacace ra remeron nate ee ee eee none nenea ee eae eect ne natn ein teeta 
Bescncoesnscrns Se einnanicniennnoereectenr au scneenroaacraenrenneeieranpianie ce meeteaemeumteeatte areata teen eos oa oe ST ETO ETT PRB ooo ic a aon ea nC ER Me aR rach aur ntsc erecratremeenger mine enn oom et ee seria a 
Se ene EEE NOTRE ERICSON A RRS RAR RRR eR Eee Te ae Re Biooanenacteneonnkt OS SRn than SNARE Oa RSH SOL OOS SR RIE ORI ncaa rn ena MM cre ane RB ne one pa eR ea SEES a ae chet iene eaten ian ater ree ea out ignatius patch ca BESRER ESR CoRR RRR Ra Psi heaninanin ara hase RaN ORONO nn rien ened en aa OR crise anemone emma eeNn  aa Bee SU a



| THE MINERAL INDUSTRY OF 

By Jozef Plachy 

The Norwegian resource base is | for57% of GDP. Taken as a group, the | Government, through the wholly state- 

dominated by energy and energy-based | EC remained the principal trading | owned company Den norske stats 
production, namely crude oil, natural gas, | partner, accounting for 66% of Norway’s | oljeselskap A/S (Statoil), has at least a 

and hydropower. In 1991, petroleum | exports and 49% of its imports. With | 50% interest in every production 
production accounted for 14.4% of the | 44% of the total, petroleum continued to | enterprise. (See table 2.) 

GDP and 44% of Norway’s exports (88% | dominate Norwegian exports, followed by 
of oil and gas is exported). In the past | chemicals and various raw materials | COMMODITY REVIEW 
decade, manufacturing was dominated by | (25%), and metals and metal products | 

the large-scale, export-oriented | (11%). The bulk (55%) of Norwegian | Metals , 

production of energy intensive metals, | imports consisted of machinery and 

mainly ferroalloys and aluminum, which | equipment, followed by industrial raw Aluminum.—Hydro Aluminum A/S, 

make use of the country’s abundant | materials (39%). part of the Light Metals Division of 

sources of hydroelectric energy. In spite of its declining position, from | Norsk Hydro A/S, increased aluminum 

Metallurgy’s share of GDP in 1991 was | fourth in 1990 to sixth in 1991, the | production in 1991 to 646,000 tons, some 

14%. United States remains one of Norway’s | 8,000 tons more than in 1990. During 
principal trading partners. Total exports | the past few years Hydro Aluminum has 

GOVERNMENT POLICIES to the United States in 1991 amounted to | focused on expanding and developing its 
AND PROGRAMS $1,626 million, $204 million lower than | extrusion activities through increased 
TOS 1990. It consisted mainly of crude oil, | downstream integration. For the future, 

Norway is a member of the European refinery products, metals, and chemicals. | Hydro Aluminium is_ reportedly 

Free Trade Association. Imports from the United States consisted | continuing with plans for a gas-fired 

The country says it welcomes foreign mainly of machinery, data processing, | power station to supply power for a 

investment as a matter of policy, but and equipment for petroleum production | planned 44% to 50% capacity expansion 

foreign ownership continues to be and refining, totaling $1,489 million in | of the Ardal and Sunndalsora smelters. 

restricted in areas of mining and 1991. With a total annual production of about 

hydropower. _At the end of 1991, the value of total | 200,000 tons, Elkem Aluminum ANS is 

foreign investment in Norway stood at | the second largest aluminum producer in 

PRODUCTION $11 billion, of which 46% was by the | Norway. The subsidiary of Elkem A/S 
TO United States, 15% by Sweden, and 8% | operates the Lista smelter (90,000 mt/a) 

Production of metals in Norway was | by France. Most of the U.S. investment | in Farsund and a 115,000-mt/a-capacity 

negatively affected by slow economic | Was concentrated in the petroleum and | aluminum smelter in Mosjoen. Both 

growth in the Western markets and large mining sector (64%), followed by | smelters, jointly owned by Alcoa and 

increases in the supply of metals from financial and business services (14%). Elkem A/S, are reportedly to be 

former CMEA countries, mainly the modernized at a cost of $400 million. 

former U.S.S.R. The production | STRUCTURE OF THE This will increase the combined capacity 

cutbacks forced the major metal | MINERAL INDUSTRY by 165,000 tons to a total of 370,000 
producers to reduce cost, utilize CO omt/a. An integral part of the expansion 

economies of scale, and secure the Until recently, the Norwegian | would be a powerplant at the landing site 
greatest possible capacity utilization. | Government has historically exerted | Of a new pipeline from the future 
(See table 1.) significant control on major industries. Haltenbank oilfield and gasfield. 

Due to the stagnation of the domestic 

TRADE economy and anticipated membership in Ferroalloys.—Norwegian _ferroalloy 
the European Community (EC), the | plants are on navigable fjords allowing 

Apart from energy, Norway is a | Government has embarked on a course of | easy access by oceangoing vessels. Also, 

relatively small economy highly reliant on | privatization. One notable exemption is | inexpensive electric power is abundantly 
foreign trade. The 1991 trade accounted | in the field of mineral fuels, where the | available. 
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| Elkem A/S, Norway’s major ferroalloy | and coal are from Norway, while coke is | Magnesium Div. exhibited a substantial 
producer, saw a decrease in its 1991 | imported. During 1991, the two furnaces | operating loss in 1991. 

ferrosilicon production from 350,000 tons | at Rana Metall were running at about 
in 1990 to 310,000 tons and the | 85% of capacity, which is 75,000 mt/a. Nickel.—Although only about 10% of 
production of manganese alloys dropped Tinfos Jernverk A/S is the smallest | feed comes from the former U.S.S.R., 

from 450,000 tons in 1990 to 380,000 | ferroalloy producer of the three. The | irregular shipments reportedly forced a 
tons in 1991. The production cutback, | Oye Smelterverk near Kvinesdal buys | production cutback in September 1991. 

which was in response to world market | manganese on the open market, usually | As a result, Falconbridge Nickel Mines 

conditions, was achieved by temporarily | from Brazil. The 1991 output was about | Ltd. of Canada was forced to reduce 

closing one furnace at Salten, and one at | 100,000 tons of silicomanganese, 20,000 | nickel production by 10% to 15% at its 
Thamshavn, coupled with a significant | tons of high-carbon ferromanganese, and | 58,000-mt/a Norwegian nickel refinery, 
reduction of output at Bjolvefossen. The |} 13,000 tons of low-carbon]! the Nikkelverk A/S at Kristiansand. 
combined result was an idle capacity of | silicomanganese. Tinfos has two 30-MW 

125,000 tons and a loss of $32 million. | submerged arc furnaces, one of which Silicon.—In 1991, Elkem has decided 

In Norway, Elkem A/S owns three | was closed for 2 months for relining. | to undergo major restructuring, including 

ferrosilicon plants (60,000 mt/a, | Tinfos has plans to install a third furnace, | a $3 million investment in the Elkem 

Bjolvefossen at Alvik; 85,000 mt/a, | but no final decision on the starting date | Fiskaa silicon plant in Kristiansand to 

Salten at Straumen; and 45,000 mt/a, | has been made. upgrade quality and production. It will 

Thamshavn at Orkanger) and two | take over all the production from the 

ferromanganese plants (200,000 mt/a, Iron Ore.—After 4 years of decline in | 30,000-mt/a Meraker plant in Koppera 

PEA in Porsgrunn and a plant in Sauda). | iron ore production in Norway, the 1991 | which, after completion of work at 

The latest ferroalloy addition, the Elkem | output of 2.2 Mmt of ore was slightly | Fiskaa, will be closed permanently. 

Rana A/S ferrochromium plant acquired | higher than that in 1990. : 

in 1990, is in Moi Rana, on the site of Rana Gruber A/S, the largest iron ore Steel.—The major producer of crude 
Norsk Ferrokrom’s former steel plant. | producer, is owned by Norsk Jernverk | steel in Norway, the Norsk Jernverk A/S, 
The second of two electric furnaces was | Holding A/S. The mine, in the | a subsidiary of the Norsk Jern Holding 
inaugurated in August 1991, bringing the | Dunderland Valley, about 30 km north of | Group (NHJ), underwent major corporate 

capacity of Elkem Rana to 140,000 mt/a. | the port city Mo i Rana, yields about 5 | changes in 1991. A Nordic steel group, 
The production in 1991 was 90,000 tons | Mmt of ore and waste, from which 1.9 to | Fundiainteressenter AB (FIAB), was 
of high-carbon ferrochromium. These | 2 Mmt/a of iron ore of 33% to 34% Fe | established with participation of Norsk 
three ferroalloys (ferromanganese, | and 800,000 mt/a of concentrate are | Jernverk A/S and its subsidiaries from 

ferrosilicon, and ferrochromium) account | produced. Most of the concentrate was | Norway, Fundia AB from Sweden, and 
for 90% of Elkem A/S’s _ ferroalloy | sold to German and French steelworks. | Dalsbruk Oy AB from Finland. 
production. Norway’s other iron ore producer, A/S In 1991, Norsk Jernverk A/S produced 

Fesil is the sales subsidiary belonging | Sydvaranger, operates the Bjornevatn | 449,000 tons of steel, compared with 
to four ferrosilicon producers: Ila og | Mine in Kirkens. All 1991 production of | 383,000 tons in 1990. 
Lilleby Smelterverk in Finnsnes, A/S | 1.4 Mmt was exported to Germany and 

Hafslung Metal in Sarpsborg, Finnfjord | the United Kingdom. The upgraded Zinc.—The 1991 _ production of 
Smelterverk, and the newest addition, | beneficiation plant in Kirkens is now also | primary zinc metal at Norway’s only 
Rana Metall in Mo i Rana. Total | able to produce about 100,000 mt/a of | smelter was slightly lower than that in 
capacity for the group is 275,000 mt/a, | high quality concentrate. 1990, in spite of plans to increase it to 
but production in 1991, due to a 20% 130,000 mt/a through better capacity 
reduction in the closing months of the Magnesium.—The combined capacity | utilization. The capacity of the Eitrheim 
year, was only about 200,000 tons. Up | of two production plants for primary | smelter in Odda, western Norway, owned 
to 80% of the group’s output is sold | magnesium, at Porsgrunn in Norway and | by Norzik A/S, is 137,000 mt/a. Norzik 
directly to end users, mainly in Europe. | Becancour in Canada, makes Norsk | A/S is jointly owned by Boliden Mineral 
Ila og Lilleby produces about 25,000 | Hydro A/S one of the world’s leading | AB, a subsidiary of Trelleborg AB, and 
mt/a of high-purity ferrosilicon, | producers of this metal. The 1991 | Rio Minerals Development Ltd. of the 
supplying about 40% of the world market | production of 44,322 tons was 8% lower | United Kingdom. At Norzik’s Larvik 
for this grade. The production capacity | than that in 1990, forcing temporary | Pigmentfabrikk a total of 14,367 tons of 
of A/S Hafslung Metal’s two furnaces (42 | closure of one production line at the | secondary zinc was processed, resulting 
MV.A and 60 MV.A) is 65,000 mt/a, | Porsgrunn plant at the end of 1991. | ina total 1991 production of 12,003 tons 
though output in 1991 was only about | Coupled with modernization costs, the | of zinc pigment. 
42,000 tons of ferrosilicon. Most raw 

materials such as quartz, iron ore pellets, 
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Industrial Minerals Directorate, under the direction of the The 1991 production was boosted by 

| ‘Ministry of Petroleum and Energy. | the addition of two satellite fields to the 

Cement.—Cement production | Exploration and production is carried out | Oseberg Field, elevating its output to 

continued to decline to 1.1 Mmt in 1991. | under direct control of Government- | 450,000 bbl/d. Increasing production at 

Norway’s only producer, Norcem A/S, | owned Statoil, which takes at least a 50% | the Gullfaks Field, which should stabilize 

operates two plants: Dalen Cement | interest in any license it grants. at about 400,000 bbi/d in 1992, and 

Works, in Brevik (1,345,000 mt/a During 1991, a total of 47 exploration | higher production than expected from 

capacity) and one in Kjopsvik (210,000 | wells were spudded, of which 34 were | Hod Field has also contributed to the rise 

mt/a capacity). During 1991, Norcem | wildcat and 13 were delineation | in Norway’s crude oil production in 

added a new cement grinding facility at | (appraisal) wells, mostly in the North | 1991. 

its Dalen plant and is converting its | Sea. Norwegian oil companies operated In August 1991, two of the four largest 

Kjopsvik plant from wet- to dry-process | 29 wells, distributed between Statoil with | crude oil production complexes in the 

technology. Both cement works are close | 8 wells, Norsk Hydro with 14, and Saga | North Sea (24 platforms in the Ekofisk 

to the port city of Brevik, allowing | Petroleum with 7 wells. Four new fields, | area and Statfjord B and C platforms) 

continuous loading and unloading of bulk | Heidrun, Loke (formerly Sleipner Theta), | were shut down for maintenance, 

or bagged material. Tordis, and Lille-Frigg, were reportedly | temporally reducing Norwegian 

approved for development. By the end of | production to only 1.43 Mbbi/d. 

Graphite.—In 1991, the Norwegian | 1991, a total of 24 fields were on-stream | 

natural graphite producer Skaland | at the Norwegian Continental Shelf. Reserves 

Grafitverk was purchased by Elkem A/S 

from German Grafitverk Kropfmuhl. Natural Gas.—According to Thorleif Estimated resources for the entire 

The underground mine near Tromso and | Enger, senior vice president of Norsk | N orwegian continental shelf for 1992 | 

the processing plant at Skaland were | Hydro A/S, the production of natural gas remained essentially the same as those in 

closed in December for renovation at the | should double between the years 2000 | 1991. Only the proven reserves 

cost of $1.5 million. | When fully | and 2005, and Norway’s market share in | increased by 0.1 billion t.o.e. About 

operational, in the second half of 1992, | Europe should climb from 10% to 19% | 60% of oil reserves were in the Statfjord, 

production should reach 6,000 mt/a of | in 1992. The added production will come | Gullfaks, Oseberg, Snorre, and Ekofisk 

both flake and powder graphite. in large part from two worldscale | Fields. | 

offshore gas developments--Troll (80 km Reserves for other minerals, after 

Talc.—Norwegian Talc, owned by | northeast of Bergen) and Sleipner. The | years of mining, have been considerably 

Ernstrom Mineral AB since 1990, has | export contract, signed in 1986 between | depleted. One notable exception are the 

two operations in Norway. The largest, | Norway and a consortium of European | reserves of olivine, which are substantial. 

Altermark in northern Norway, supplies | buyers, stipulates delivery of 30.51 | (See table 3.) 

raw materials to an 80,000-mt/a plant at | billion m’ of natural gas starting by 1996. 

Knarrevik, near Bergen. Talc at this | At first, the gas will be delivered through | INFRASTRUCTURE 

plant is processed mainly for paints and | the existing Statpipe/Norpipe to Emden in 

plastics. | The other operation is at | Germany and later through Zeepipe, Norway’s land transportation system is 

Framfjord, where about 10,000 mt/a of | linking the Sleiper (1993) and Troll | better developed in the southern part of 

coarse grate talc is produced. About | (1996) fields to the European distribution | the country than in the less populated 

10% of Norwegian Talc’s products are | system at Zeebrugge in Belgium. A | north. More than one-half of 79,540-km 

exported to the European markets. further increase of natural gas delivery to | total length of highway is gravel, crushed 

Europe will require the construction of a | stone, or earth. The railroad system, 

Mineral Fuels third pipeline, already approved by the | with 4,223 km of standard-gauge track 

Norwegian Government in 1991. operated by the Norwegian State 

Anticipated recoverable reserves of Railways, is almost completely 

hydrocarbons at the Norwegian Petroleum.—Norwegian oil production | electrified. Major ports for the 867 ships 

Continental Shelf are estimated at about | passed 2 Mbbl/d for the first time at the | of Norway’s merchant marine are 

8.8 billion tons of oil equivalent (t.o.e.) | beginning of September 1991. | Bergen, Fredrikstad, Kristiansand, Oslo, 

of which 5.4 billion t.o.e. has been | Production is due to peak at about 2.3 to | Stavanger, and Trondheim in the southern 

proven. About 64% of this is gas, while | 2.4 Mbbl/d in the mid-1990’s. By the portion of the country and Narvik in the 

petroleum, natural gas liquids, and | end of 1991, Norway became the largest | northern part of the country. 

condensate account for the remaining | oil producer in Europe and the world’s The transportation system for gas and 

36%. Exploration of hydrocarbons is | largest oil exporter outside OPEC. oil consists of a system of pipelines 

regulated by the Norwegian Petroleum connecting Norway, England, and 
Germany with different gasfields and 

THE MINERAL INDUSTRY OF NORWAY—1991 285



oilfields in the North Sea. The Norpipe | offshore petroleum and gas development 

system connects the Ekofisk Field with | will continue to provide most of the | 
the continental gas market at Emden in | opportunities to foreign investors. 

Germany and oil market in the United | | 
Kingdom at Teesside. The Statpipe | OTHER SOURCES OF INFORMATION 
system connects Statfjord, Gullfaks, and - 
Veslefrikk with Karsto on Norway’s | Agencies | 
western shore where the gas is fractioned. Norges geologiske undersokelse 
The resulting dry gas is transported by P.O. B Ox 3006 Lade 7002 7 

Statpipe to Norpipe and ultimately to The pear na. Norway , | 
: . e Royal Ministry of Petroleum and 

, Emden. The Frigg Transport system is Energy Norway 
| made up of two gas pipelines from the P.O. Box 8148 Dep. 0033 oo 

Frigg and Odin Fields to St. Ferguson in Oslo 1, Norway | 
Scotland. The future Zeepipe gas | 

pipeline will connect the Troll and | Publications | 
Sleipner East Fields with Zeebrugge in Economic Bulletin. 
Belgium. | Statistisk Arbok 1991 | 

, Norsk Hydro, Annual Report 1991. : 
lonTonoKr...—~—tOtOCTTCTT.T...UVW Elkem A/S, Annual Report 1991. 

OUTLOOK Annual Report and Accounts for the 

| Norway's mainstay offshore energy Notaik Annual Repore vere 1991. 
| sector will probably continue to expand in | 
| the near future because of the recent 

successful exploration and development of 

new fields. | | 

Norsk Hydro A/S is_ reportedly 
| planning to expand production at its 

| Ardal and Sunndalsora smelters. Because 

the aluminum industry is the largest user 

of pure magnesium, the magnesium | 

consumption is expected to increase. 

Already in 1991, foundation has been laid 

for improved productivity and reduced 

cost at the Porsgrunn magnesium plant by 

a long-term cost-efficiency program that 

will continue in 1992. 
In hydrocarbon production, the 

Norwegian Government has come under 

pressure from offshore operators to 

change its licensing procedure and reduce 
corporate tax from 50.8% to 28%. In 

Norway, companies are required to bid 

individually, but the production group is 
made up of different companies, with one 

designated as the operator. Because the 

grouping is done by the authorities, it 

often brings together companies with 

different tax positions and outlook, often 

making the co-operation difficult. The a 
10% CO, tax, imposed in 1991, is to rise 
to 30% in 1992. This reduction in 
profitability could slow foreign 
investment in offshore production. In 
spite of uncertainties, apart from 
opportunities in trade, Norwegian 
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| TABLE 1 : 

NORWAY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991? 

METALS 

Aluminum: 

Primary | 853,213 864,190 863,354 845,068 832,558 

Secondary °7,200 °7,200 67,305 49,036 63,066 

Cadmium, smelter ;  . 147 169 207 286 227 
Cobalt 1,576 1,951 1,946 1,830 1,983 

Copper: 

Mine output, Cu content 21,984 15,877 16,497 19,745 17,393 

Metal, primary and secondary: 

Smelter 29,701 31,729 34,980 36,458 38,445 

Refined _ 29,386 31,729 34,980 36,458 38,445 

Gallium® kilograms 15 ,000 5,000 5,000 4,000 — 

Gold t—i(‘s™OSCO!OWOOOOOUOUUUU dO 937 677 703 802 800 
Iron and steel: 

Iron ore and concentrate: 

Gross weight thousand tons 3,140 2,644 2,358 2,081 2,209 

Fe content do. 2,040 1,718 1,532 1,352 1,435 

Metal: | 

Pig iron | do. 365 367 240 — — 

Ferroalloys: 

Ferrochromium _ — — 30,000 90,000 

Ferromanganese a 191,992 361,345 220,591 213,266 173,212 

Ferrosilicomanganese 237,277 232,501 270,305 223,310 226,737 

Ferrosilicon (75 % basis) 336,168 - 380,976 398,744 397,520 377,455 

Silicon metal 81,460 88,854 ™100,194 ™76,601 °65,000 

Other® 221,540 14,000 14,000 14,000 14,000 

Total 868,437 ™1,077,676 *1,003,834 954,697 946,404 

Steel, crude thousand tons 837 869 678 376 438 

Semimanufactures, rolled* do. 700 700 2556 350 300 

Lead, mine output, Pb content 3,100 2,801 3,188 3,017 3,517 

Magnesium, primary 56,907 50,317 49,827 48,222 44,322 

Nickel: 

Mine output, Ni content 496 °*500 780 3,100 2,200 

Metal, primary 44,565 $2,547 54,886 57,812 58,730 

Platinum-group metals? * kilograms 1,555 1,555 1,555 1,500 1,500 

Titanium: 

Iimenite concentrate thousand tons 852 898 930 814 *800 

TiO, content do. 378 398 412 361 "350 

Zinc: 

Mine output, Zn content 22,164 17,783 15,023 17,546 18,886 

“Metal, primary = ©... 116,468 121,156 120,404 125,052 124,916 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 1,639 1,428 1,375 1,261 1,147 

Feldspar® 90,000 90,000 90,000 90,000 90,000 

Graphite _— — 1,800 °5 ,000 6,930 

Lime, hydrated, and quicklime® thousand tons 100 100 ~ 100 100 100 

Mica, flake® 3,000 3,000 3,000 3,000 3,000 

See foots atend ofthc. 
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| TABLE 1—Continued 

NORWAY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 — ——- 1988 1989 1990 1991? 

INDUSTRIAL MINERALS—Continued . 

Nepheline syenite thousand tons 242 262 262 250 250 

Nitrogen: N content of ammonia do. 347 | 424 467 431 384 

Olivine sand° do. 21,912 2,000 2,000 2,000 2,000 

Pyrite ©. “do, 358 304 244 303 306 
Stone, crushed:° | 

Dolomite do. 550 550 550 525 500 

Limestone do. 4,000 4,000 4,200 4,000 4,000 
Quartz and quartzite do. 800 800 800 800 800 

Sulfur: | 

Pyrite, S content do. 179 152 122 °125 °125 

Byproduct of:° . | 

Metallurgy do. 85 80 75 75 75 

Petroleum do. 10 10 13 15 15 

Total do. 274 242 210 215 215 

Talc, soapstone, steatite® do. 100 100 100 100 80 

"MINERAL FUELS AND RELATED MATERIALS __ | 
Coal, all grades thousand tons 448 275 413 358 389 

Coke, all grades do. 284 161 °*50 — — 

Gross million cubic meters 34,437 31,520 31,964 27,817 28,315 

Marketed‘ ~ do. 28,800 28,400 28,700 25,400 °25,000 
| Peat:° 

For agricultural use thousand tons 30 | 30 30 30 30 

“Forfuelue = | do. 1 1 1 1 1 
Petroleum: 

Crude® thousand 42-gallon barrels 344,000 397,947 560,252 609,381 679,184 

Natural gas liquids do. 22,470 | 27,230 22,707 33,060 17,204 

Refinery products: 
" Naphthe © doz 4,419 3,363 4,504 °4,200 *4,200 

Gasoline | do. 12,248 11,968 14,917 27,134 *27,000 

Kerosene do. 6,402 5,786 6,682 8,327 °8,300 

Distillate fuel oil do. 33,756 32,764 34,072 44,502 *45,000 

Residual fuel oil do. 6,973 8,032 11,102 9,444 9,500 

Other do. 4,050 °4,200 4,300 4,093 °*4,000 

Refinery fuel and losses® do. 23 795 4,000 - 4,000 4,000 _ 4,000 

a rr 271,643 70,113 79,577 101,700 *102,000 
‘Estimated. Preliminary. ‘Revised. 
'Table includes data available through Oct. 1992. | 
*Reported figure. 
*Data represent exports. 

“Reported as total methane sales. 

‘Excluding natural gas liquids. 
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TABLE 2 | 

NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

| (Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Capacity 

Aluminum Hydro Aluminum A/S (Norsk Hydro A/S, 70%) Smelters at Ardal, Hoyanger, Karmoy, and 640 

Sunndalsora 

Do. Elkem Aluminium Mosjoen (Elkem A/S, 55%) Smelter at Mosjoen 115 

Do. Elkem Aluminium Lista (Elkem A/S, 55%) Smelter at Farsund 90 

Do. Sor-Norge Aluminium A/S (Alusuisse, 67%) Smelter at Husnes 72 

| Cadmium Det Norske Zinkkompani A/S (Boliden, AB) Smelter at Odda 150 

Cement Norcem A/S Plants at Brevik and Kjopsvik 1,555 

Coal Store Norske Spitsbergen Kulkompani A/S Mines at Longyearbyen and Svea 500 

Cobalt Nikkelverk A/S (Falconbridge Nickel Mines Ltd.) Smelter at Kirstiansand 2 

Copper: . 

. Ore, Cu content Grong Gruber A/S (Nursulfid A/S) Mine at Royrvik 7 

Do. Folldal Verk A/S (Nursulfid A/S) Mine at Hjerkinn 6 : 

Do. Skorovas Gruber Mine at Namsskogan 3 

Do. A/S Bidjovagge Gruber (Outokumpu Oy) Mine at Bidjovage 3 

Metal Nikkelverk A/S (Falconbridge Nickel Mines Ltd.) Smelter at Kristiansand 30 

Do. Sulitjelma Gruber A/S (Elkem A/S, 96%) Smelter at Sulitjelma 9 

Ferroalloys Elkem Rana A/S (Elkem A/S) Ferrochromium plant at Mo i Rana 140 

Do. Elkem Sauda (Elkem A/S) | Ferromanganese plant at Sauda 250 

Do. Elkem PEA (Elkem A/S) Ferromanganese plant at Porsgrunn 200 

Do. Elkem Salten (Elkem A/S) _ Ferrosilicon plant at Straumen 85 

Do. Elkem Bjolvefossen (Elkem A/S) Ferrosilicon plant at Alvik 60 

Do. Elkem Thamshavn (Elkem A/S) Ferrosilicon plant at Orkanger 45 

Do. Finnfjord Smelterverk, Rana Metal (Fesil) Ferrosilicon plant at Mo i Rana 75 

Do. A/S Hafslung Metal (Fesil) Ferrosilicon plant at Sarpsborg 65 

| Do. Ila og Lilleby Smelterverk (Fesil) Ferrosilicon plant at Finnsnes 60 

Do. Oye Smelterverk (Tinfos Jernverk A/S) Silico-manganese plant at Kvinesdal 135 

_ | Graphite . A/S Skaland Grafitverk _ Mine on Senja Island 40 

Iron ore Rana Gruber A/S (Norsk Jernverk Holding A/S) Mine at Mo i Rana 2,000 

Do. A/S Sydvaranger (Government, 87.45 %) Bjornevatn mine at Kirkens : 1,500 

Lead ore, Pb content A/S Bleikvassli Gruber (A/S Sydvaranger) Mine at Bleikvassli 4 

Do. Bergverkselskapet Nord-Norge A/S (A/S Sydvaranger) Mine at Mo i Rana | 

Lime Hylla Kalkverk (Nikolai Bruch A/S) : Verdal/Trondheim 100 

Do. | A/S Norsk Jernverk Plant at Mo i Rana 48 

Do. Ardal og Sunndal Verk A/S More og Romsdal mine at Surnadal 20 

Do. Breivik Kalkverk A/S Alesund Mine at Larsnes 20 

Do. Mjoendalen Kalkfabrik | Plant at Asen/Drammen 7 

Magnesium Norsk Hydro A/S Plant at Porsgrunn 50 

Natural gas | Ekofisk area (Albukjell, Edda, Ekofisk, 
billion cubic feet per year Phillips Petroleum C. Norway Eldfisk, Hod, Valhall, and Tor Fields) 350 

Do. Amoco Norway Oil Company Valhall and Hod Fields 100 

Do. Den norske stats oljeselskap A/S Gullfaks, Statfjord, Tommeliten, and 250 
Veslefrikk Fields 

Do. Elf Aquitaine Norge A/S Frigg and Heimdal Fields 300 

Do. Esso Norge A/S Odin Field 100 

Do. Norsk Hydro A/S Oseberg and Troll Fields 100 

Nickel: 

Ore, Ni content Titanco A/S Titania Mine at Hauge i Dalane 1 

Metal Nikkelverk A/S (Falconbridge Nickel Mines) Smelter at Kristiansand 50 
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TABLE 2—Continued 

NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Capacity 

Olivine A/S Olivin Mine at Aaheim 750 

Do. Nor-Mineral A/S | Bryggja Mine and plants at Moere and 300 
Romsdal 7 

Do. K/S Norddal Olivin A/S & Co. Norddal Mine at Tafjord and Lefdal Mine at 150 
Aaheim 

Petroleum barrels per day Phillips Petroleum C. Norway Ekofisk area (Albukjell, Edda, Ekofisk, 208,000 
Eldfisk, Hod, Valhall, and Tor Fields 

Do. Den norske stats oljeselskap A/S Gullfaks, Statfjord, Tommeliten, Veslefrikk 430,000 
Fields 

Do. BP Petroleum Development of Norway A/S Gyda nad Ula Fields 165,000 
Do. Conoco Ltd. of United Kingdom | Murchinson Field 9,000 

Do. | Norsk Hydro A/S Oseberg and Troll Fields 320,000 
Pyrite Folldal Verk A/S (Nursulfid A/S) Mine at Hjerkinn 350 

Steel 7 Norsk Jernverk A/S Plant in Mo i Rana 500 

Talc A/S Norwegian Talc (Ernstrom Mineral AB) _ Mine/plant at Altermark/Knarrevik and 90 
mine/plant at Framfjord 

Do. Kvam Talc A/S Mine/plant at Kvam 6 

Titanium Titania A/S Mine at Tellnes 850 

Do. K/S Ilmenittsmelverk A/S Titanium dioxide plant at Tyssedal 200 

Zinc: 

Ore, Zn content _ Folldal Verk A/S (Nursulfid A/S) Mine at Hjerkinn 6 

| Do. Skorovas Gruber Mine at Namsskogan 6 

Do. Grong Gruber A/S (Nursulfid A/S) Mine at Royrvik 6 

Do. A/S Bleikvassli Gruber (A/S Sydvaranger) Mine at Bleikvassli 5 

Do. Orkla Industrier A/S Mine at Meldal 5 
Do. Bergverkselskapet Nord-Norge A/S (Sydvaranger A/S) Mine at Fauske 5 

Metal Norzik A/S (Boliden Mineral AB, 50%) Eitrheim smelter at Odda 137 

TABLE 3 

NORWAY: RESERVES OF MAJOR 
MINERAL COMMODITIES FOR 

1991 

(Million metric tons unless otherwise specified) 

Commodity Reserves® 

Copper-zinc ore 27 

Iron ore 935 

Natural gas billion cubic meters 6,500 

Nepheline syenite ~~ 300 
Olivine 2,000 

Petroleum billion barrels 24 

fsimted. 2 
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| THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

In 1991, efforts to transform Poland’s | bituminous coal and the 7th largest hard | of heavy metals such as arsenic, 

economy to a market-based system | coal producer in the world. cadmium, and lead and zinc were 

continued in accordance with significant in Poland’s southwestern 

recommendations made by world} GOVERNMENT POLICIES | industrial areas. Severe localized soil 
financial institutions. As in 1990, th | AND PROGRAMS contamination was found in the Legnica- 
changes in the structure of the country’s | ~=—Ssé‘“SOSOSC~”~”””””..CUCSL: Glogow copperr maining nd. processing 

economy—the dissolution of state price Issues and policies of the greatest | region. Reportedly, the highest 

controls and subsidies and the gradual consequence to Poland’s mineral | concentrations of cadmium and lead ever 

privatization of the economy—resulted in | industries involved the environment. | recorded in the world were found in the 

a further decline of production of most | Environmental pollution in Poland was, | Upper Silesian towns of Olkusz and 

mineral commodities during the year. reportedly, extensive. The Government | Slawkow (lead and zinc mining). Also, 

However, these reforms gradually were | reported Poland to be the only country in | Significant quantities of residues 

installing a market discipline that would | Europe in which sulfur dioxide (SO,) was | containing both chlorine and fluorine 

raise the efficiency of their intermediate | estimated to increase into the 1990’s and | were found in the vicinity of the Skawina 

. and final use. In 1991, the country’s | the next century.! The chief cause of this | alumina works in the Krakow area. 

GNP declined by about 10% and | increase was the country’s continuing and Following the country’s fundamental 

industrial production by 14%, compared | growing reliance on coal, which | change in government and economic 

with those of 1990. As in 1990, Poland’s comprised about 80% of Poland’s | policy in 1989, the Government of Poland 

sales of minerals including fuels declined | primary energy supply. During the | introduced a series of environmental 

significantly in 1991 to former traditional | period from 1967 to 1987, the proportion | Policy initiatives that were to parallel the 

CMEA trading partners. of Poland’s river water suitable for | country’s orientation to a market 

Despite the structural changes that | municipal (Class I) use fell from 31% to | economy structure and also to conform 

have occurred within the country’s | 5%; the proportion of Poland’s surface | With EC environmental regulatory 

economy, Poland remained a significant | water considered too polluted for any use | Standards. A three-phase program to 

producer of major nonfuel minerals and | rose from 29% to 42% during this time. | implement these objectives was 

fuels by both world and European | The discharge of saline mine water was a | developed. Phase 1 would address 

standards. In 1991, excluding the | principal if not the chief source of | immediate, near-term threats to human 

U.S.S.R., Poland was the largest | degradation of the country’s surface | health and the natural environment. 

producer of copper in Europe and was | waters. Further Government studies | Phase 2 would direct domestic 

ranked seventh and ninth in the world in projected an increase in the daily | compliance with existing environmental 

terms of mine output and refined metal | discharges of mine water to be between | Standards during the 1998 to 2000 period, 

production, respectively. Similarly, the | 11,000 and 13,000 tons by the year 2000. | while, at the same time, the country’s 

country was the 3d largest European mine | Other major polluters of the country’s | ¢nvironmental regulatory policies would 

producer of zinc and ranked as the 11th | surface waters were the metals | be brought in accord with those of the 

largest world mine zinc producer. processings, fuel-energy, and chemical | EC. Phase 3 would focus on long-term 

Poland was also the 7th largest mine | industries. environmentally sustainable economic 

producer of silver in the world and the During this period, about 150 Mmt/a | development to the year 2020. 

largest producer in Europe, excluding the | of solid and hazardous waste had been Priority action proposed by the 

U.S.S.R. Among Europe’s producers of dumped annually in  Poland.| Ministry of Environmental Protection, 

industrial minerals, Poland ranked 3d in Approximately 46% of the total amount | Natural Resources and Forestry to 

the production of lime and nitrogen (in | was generated by the country’s coal, | improve air quality included: 

ammonia), second in salt, and was the copper, lead and zinc, lignite, and sulfur | - desulfurization of 50 Mmt tons of hard 

largest European producer of sulfur, and mining operations; 7% was generated by | coal during 1991 - 1993 to reduce SO, 

ranking Sth in world output. Poland was | the ferrous and nonferrous metals sectors; | emissions by 10%; 
also the largest European producer of | and 19% was generated by the coal-fired | - desulfurization of flue gases of coal- 

electric power industry. Concentrations | and lignite-fired electric powerplants at 

THE MINERAL INDUSTRY OF POLAND—1991 293



Belchatow, Jaworzno, Lazisko, Polaniec, | 1989 and 1990, continued in 1991. The STRUCTURE OF THE ~~» 
and Rybnik; | few notable exceptions in the metals MINERAL INDUSTRY 
- greater application of coal gasification | sector included increases in the quantity | ——@—@#—_- 
technology at new electric powerplants. | of copper ore hoisted in 1991 compared . _o. . ; 

Measures to improve water quality | with that of 1990 and the output of both lis cite aa eae bedi ‘ 

and industrial waste management | total smelter and refined copper. There well as subordinate production units of 
included: | also was a corresponding production the main branches of the coun try’s 

- desalinization of coal mine wastewater | increase of silver, which largely was a mineral industry in 1991. (See table 4.) 

| at the Budryk, Czeczot, Debiensko, Piast, | byproduct of the copper industry. In the | 
| and Ziemowit Mines in Silesia to reduce | fuels sector, the production of lignite and | Fongaaqanniry DEVIFW © 

the salt load of coal mine discharges by | brown coal increased marginally in 1991 COMMODITY REVIEW 
20% by removing 2 Mntt/a of salt; compared with 1990. The overall Metals 

| - development of manufacturing capacity | declining trend in the mineral industry of 

| to produce equipment for wastewater | Poland reflected the country’s continuing Aluminum.—In tmidvear. the 
aeration, sludge dewatering, and | structural shift away from a command management of Polan d’s Hate Aluminium 

automatic process control; economy profile to that of a market- Konin (Konin Aluminum Works) 

- the reuse of fly ash and slag in coal | driven economy. Producers no longer announced plans to both privatize the 

combustion and pyrite tailings from the | were obliged to increase or maintain company and expand facilities at the 

| desulfurization of coal; mineral output levels at all costs and were i pany k rm ; 400 

- recovery and recycling of metal waste | free to plan closures of economically “tate, vunedog hom id ed tah 

at steel mills in Krakow and Katowice | unsustainable operations. (See table 1.) nvedeibarupiis cuembommnienes lich 
and the copper and lead and zinc potential for privatization by the Po is 

refineries at Legnica, Olkusz, and | TRADE | Government s Agency for Ownership 
| Miasteczko Slaskie. ——— Transformation. Facility expansion 

_ Additional Government policies with In 1991, Poland’s foreign commercial woul’ oe ove more dae 000 smeer 

direct bearing on the country’s mineral | activity continued to grow with EC 70. 000, mt/a. The on an re electrolysis 

resources stipulated the abandonment of | countries and diminish with former fellow shop also woul d be mo Notni zed as well as 

mining operations when a substitute for a | members of the CMEA. The value of the 50,000-mt/a rolling mill to produce 

given raw material would become | Poland’s total exports to the EC rose by strip an d sheet thinner than the current 

available. The Government of Poland | 14.6%, while imports from the EC grew minimum of 0.5 mm. Reportedly, the 
would also encourage the reduction of | by 62.8% compared with those of 1990. cost of expan ding an d upgra ding Konin’s 

raw material inputs in manufacturing. | On the other hand, the value of Poland’s facilities would range between $150 and | 

Plans included the creation of a new | total exports and imports with former $200 million 
comprehensive geological explorationand | CMEA countries declined by 41.5% and 

mining law to efficiently manage | 39.1%, respectively. Trade in metals, Copper.—Kombinat Gorniczo- 
nonrenewable mineral resources, | both exports and imports, with the EC i Opper.——&9 mm ; 

; utniczy Miedzi (KGHM), Poland’s 
particularly by closely observing real | grew substantially during the year, with state-owned vertically intecrated copper 
economic factors in the determination of | Poland obtaining a trade surplus in this - it; i f B P 
the country’s mineral reserves. | sector. Imports of fuel and energy from sonohe sme en au "live oe toting ine 
Ecological parameters also would be | the EC during this period rose by more soem ways 4 nee Ve an Laas Ve 

added to the process of geological | than 25%, while it declined sharply with | SS OPetations Curing the year. To assist 
exploration work and _ to the] former CMEA countries. To meet its in this effort KGHM retained A.T. 
documentation and economic evaluation | ener eeds while at the same tim Kearney Inc. management consultants of 

. By ness © | Chicago, Illinois, to help evaluate the 
of mineral deposits. decreasing hard-currency expenditures for e , m P hej 

In midyear, the Government of Poland | imported natural gas and petroleum, « eabilie . ane he nee fo their 

reestablished the country’s stock | Poland substantially reduced imports of ae Lo th ther Pol: “ a wen of 
exchange, which ceased to function | natural gas, petroleum, and refinery fo - te hi rT, y “te ° fio ° ae 
during World War II and was not| products and reduced exports of Se eee cee COUN 

; oo. . ; KGHM to a treasury-owned corporation 
reopened by the country’s postwar | bituminous coal, coke, and lignite, which the first step toward privatization 
Marxist Government. increased the apparent consumption of as ie at P are Pr : 

| Eventual sale and privatization would 
«|: domestically produced fuels. (See tables involve an initial distribution of stock 

FRODUCTION 2 and 3.) among workers and management, as well 
The trend of declining output in as offerings for general investors. 

Poland’s mineral industry, evident in 
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Reportedly, in 1991, potential | the country’s iron and steel sector during | furnaces and five 50-ton electric arc 

investors in KGHM were, among others, | the year. Poland’s law preventing | furnaces. Other facilities included 
ASARCO Incorporated of the United | foreign ownership of land was among the | rolling mills to produce semimanufactures 
States, Metallgesellschaft AG of the | chief obstacles to foreign investment. | and a wire-drawing plant. 

Federal Republic of Germany, and | Other issues that inhibited investment At yearend, the Seco/Warwick Corp. 

Outokumpu Oy of Finland. However, | were the large-scale and technologically | of the United States (Meadvill, 

Poland’s complex and largely untested | dated integrated steel mills and strong | Pennsylvania) reportedly formed a joint 

privatization procedure and the country’s | labor unions with virtual veto power over | venture with Trans-Vac, a producer of 
powerful private and _ public | management decisions. Following initial | vacuum and general heat treatment 

environmental interests had placed actual | preparation for privatization through the | furnaces in Swiebodzin. The new 

investments in abeyance until these issues | Agency for Ownership Transformation, | company, Seco/Warwick Ltd., would 

are resolved. Reportedly, KGHM | large integrated steel mills (Nowa Huta | manufacture Seco/Warwick heat-treating 

earmarked about 75% of the company’s | Sendzimir, Huta Katowice, and Huta | and melting furnaces at Trans-Vac 

total investment for 1991 for pollution | Warszawa) could _ rationalize their | facilities for markets in both Europe and 
abatement technology to reduce SO, | operations either by creating a holding | Asia. 

emissions and to recycle industrial | company to gradually privatize various 
wastewater supplied from the Odra | subordinate units and affiliates, or by Lead and Zinc.—Lead and zinc ore 
(Oder) River. KGHM officials indicated | direct transfer of ownership to the | was mined in the southeastern part of the 

that the cleanup of tailings dumps and | Ministry of Industry, which could attract | country at three underground mines. The 

dust collected from industrial filters | investment by issuing corporate stock for | Boleslaw mining concentrating and zinc 

would be done in subsequent years. | domestic as well as outside investors. A | refining complex at Bukowino produced 

Reportedly, the Glogow I smelter was | mainly Canadian consortium, composed | ore grading about 0.6% lead and 3.4% 

rated relatively emission free during the | of Hatch Associates, Steltech (a zinc. The Olkuz-Pomorzany Mine, near 
year, particularly with respect to CO,. | subsidiary of Stelco Steel Inc.), and Ernst | Olkusz, part of the Boleslaw operation, 

The more modern Glogow II smelter with | and Young, reportedly, negotiated a | produced ore grading about 1.2% lead 

hermetically sealed waste entrainment | contract with the Government of Poland | and 3.5% zinc, and the Trzebinia Mine 
systems reportedly did not need new | to conduct an economic study of Poland’s | and concentrator, at Trzebinia, near 
pollution abatement technology. In May, | steel industry. To help determine their | Chrzanow, produced ore grading 3.7% 
there was a general strike for higher | perspectives of operating in a market | lead and 2% zinc. 
wages by Poland’s copper miners that | economy, each of the country’s iron and Reportedly, preliminary discussions 

lasted 6 days. Reportedly, the miners | steel-producing and processing facilities | were held in 1991 between the 

dropped demands for a 100% pay | would be studied for their relative}; Government of Poland and 

increase until after KGHM’s| efficiency and environmental impact. | Metallgesellschaft AG of the Federal 

privatization. Reportedly, two-thirds of the $1.5 million | Republic of Germany concerning the 
study would be financed by the| possible acquisition of Polish zinc 

Gold.—Reportedly, KGHM concluded | Government of Canada and the balance | smelters at the Miasteczko Slaskie Lead 

an agreement with Boliden Contech, a} by the International Bank _ for | and Zinc Works and the Boleslaw Mining 

subsidiary of Trelibors AB of Sweden, | Reconstruction and Development (World | and Smelting Enterprise. 
for the delivery of a precious metals | Bank). Metallgesellschaft reportedly indicated 
processing plant. Installation of the plant In September, Lucchini Siderurgica | interest in the possibility of upgrading 
was to be completed in 1993. The plant | S.p.A. (Lucchin1) of Italy signed a letter | and expanding the capacity of Miasteczko 
would produce about 300 kg/a of gold | of intent with the Government of Poland | Slaskie’s 90,000-mt/a zinc refinery or 
and about 1,000 mt/a of silver as aj to acquire a 51% stock share in Huta | possibly building a new 200,000-mt/a 
byproduct of KGHM’s copper mining and | Warszawa in Warsaw. _ Reportedly, | refinery on-site. Metallgesellschaft also 
processing operations. Lucchini agreed to invest $200 million | reportedly expressed an interest in either 

for a modernization program at Huta | supplying new technology to upgrade the 
Iron and Steel.—The declining trend | Warszawa that was to change the | zinc smelter at Boleslaw through its 

of Poland’s steel production continued | operation’s production profile by | subsidiary Lurgi GmbH or possibly 

into 1991. As in other sectors of | replacing the steelwork’s two 70-ton | acquiring a major stock share in the 

industry, central economic planning no | open-hearth furnaces with two electric arc | operation. 
longer dictated rigid production targets to | furnaces. The modernization program 

the steel industry as the country moved to | reportedly was scheduled for completion | Industrial Minerals 

a market-based system. The means to | in late 1993. Huta Warszawa’s 
privatize and rationalize the country’s | steelmaking capacity in 1991 was about Cement.—The decline of Poland’s 

steel industry was the principal issue in | 460,000 mt/a at two 70-ton open-hearth | production of cement from slightly more 
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than 17 Mmt in 1989 to 12.6 Mmt in | 90 Mm/’/a of industrial sewage, or 70% Natural Gas and Petroleum.—In 1991, 

1990 and about 12 Mmt in 1991 | of the total amount of industrial sewage | Poland invited competitive bids on 

corresponded to the decline in the | generated in the region. Cleanup costs | petroleum and natural gas concessions. 

country’s construction activity during this | after years of neglect reportedly would be | Applications were to be submitted by 

period. In both 1990 and 1991, market | substantial. January 15, 1992. The offerings by the 
demand began to assume a more Ministry of Environmental Protection, | 
dominant position in Poland’s economy. | Mineral Fuels Natural Resources and Forestry included 
Large-scale, state-subsidized construction 10 blocks in the country’s northern 
projects in heavy industry were all but Coal.—In terms of output, | lowlands, east of Gdansk, which 

abolished as was central economic | consumption, and export trade, coal | reportedly have potential petroleum and 

planning. In August, Chelm, Poland’s | remained the country’s chief mined | gas resources mainly in Cambrian, 
chief cement producer, reportedly | product. Poland’s_ resources of | Ordovician, and Silurian source rocks. 

concluded a barter contract with the | bituminous and anthracite coal were in | The second group of offerings consisted 

U.S.S.R. that stipulated delivery of | Upper and Lower Silesia and in the | of 22 blocks in the central lowlands, 

250,000 tons of cement to the U.S.S.R. | Lublin district. Mining operations in the | between Warsaw and Poznan with good 

through March 1992 in exchange for a | Upper Silesian coal basin, the largest and | petroleum and natural gas potential in 

like tonnage of Soviet bituminous coal. most productive of the three areas, were | Permian Zechstein and Rotliengendes 
performed within an area of about 4,500 | source rocks. The licensing process 

Silica.—Early in the year, HSO| km’. Mining was conducted at | would be administered by the ministry’s 
Sandomierz, Poland’s chief producer of | increasingly greater depths, in some cases | Bureau of Geological Concessions. 

sheet glass, reportedly signed a letter of | exceeding 1,000 m. At the more recently | Licensing terms called for giving Polish 

intent with Pilkington PLC of the United | developed Lublin Basin, exploration has | markets priority to purchase production 

Kingdom to form a joint venture to build | been systematically performed since | from these fields with prices based on a 

Poland’s first float glass plant at | 1974. Indicated resources were | basket of imported fuel oil prices. 

Sandomierz. The 125,000-mt/a plant | delineated within a 754-km’ area. | Petroleum prices would be based on 
would reportedly cost $140 million, of | Inferred resources were bounded within | current market prices. 

which 40% would be supplied by | an area of 9,100 km’. Total 

Pilkington PLC, 30% by HSO| demonstrated resources at Lublin were | Reserves 

Sandomierz, and the balance by | reported to be 7.7 Bmt of bituminous 

unspecified Polish and _ international | coal. Taking into account Poland’s efforts at 

investors. The new facility was to Mining at Lublin also has been | transition to a market economy, the 

become operational in 1993 and would | conducted at increasingly greater depths, | country’s mineral reserves would have to 

export about 18,000 mt/a of the product | ranging from 800 m to 1,000 m. At the | be reevaluated from a market economy 

to Western Europe. In past years, | Lower Silesian Basin, the total area | perspective. As defined in market 

Poland reportedly depended on imports of | worked by four mines amounted to 108 | economy countries, reserves are those 
about 25,000 mt/a of float glass from | km?. Demonstrated resources in the area | mineral deposits that can be mined at a 

Czechoslovakia. amounted to about 500 Mmt of coal, and | profit under existing conditions with 

workings ranged in depth from 800 m to | existing technology. In CMEA countries, 
Sulfur.—Poland remained among the | 1,100 m. The total demonstrated | including Poland, the prior policies for 

largest producers of sulfur in the world. | resources at the three basins amounted to | centrally planned industrial development 

With an output of slightly more than 4 | about 65.2 Bmt of hard coal. Poland’s | often had more to do with political than 
Mmt of sulfur in 1991, the country’s | commercial-grade coal resources were | economic considerations. Centrally 
production represented more than 7% of | distributed as follows: Upper] planned economic directives to discover 
total world sulfur production. | Silesia—11.9 Bmt, Lublin—0.3 Bmt, and | exploitable resources may have resulted 

Approximately 87% of Poland’s total | Lower Silesia—O.2 Bmt. in possible overestimates and other 

sulfur production was generated at the In 1991, coal accounted for about | distortions of collected field data. 

Jeziorko and Grzybow borehole mines in | 75% of the country’s energy supply. | Consequently, it will probably take 

the Tarnobrzeg region using a modified | Domestic sales of coal also had become | Poland a number of years to establish its 

Frasch process. Approximately 13% was | more profitable to the country’s coal | real mineral reserves from a market 

produced at the Machow open pit mine. | producers, owing to the partial removal | economy standpoint. The system that 

As in other branches of the mineral | of price controls on coal, a more than | was used to measure "reserves" was 
industry, sulfur mining has been a serious | 60% increase in domestic rail freight | based on two cross-imposed classification 
source of both air and water pollution. | rates for moving coal to export port | schemes, one relating to the exploitability 
In the Tarnobrzeg region, the sulfur | facilities, and a substantial increase (20%) | of the mineral in question, and the other 
industry reportedly contributed just under | in export tariffs. relating to the reliability of the 
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a 

information on its quantity and grade. | exploitation and the hydrogeological | demand. The steel industry’s production 

The first system determined whether the | environment are known tentatively. profile in the longer term should tend 

deposit was suitable for exploitation, The C, category includes those | toward the output of higher value 

given the current technological capability "reserves" in place that adjoin the | specialty steels. Poland’s coal, copper, 

and industrial need. The second | explored "reserves" of A plus B plus C, | lead, sulfur, and zinc industries, because 

classification related to the reliability of | categories as well as "reserves" indicated | of their developed infrastructures and 

the data gathered on the quantity of the | by geological and geophysical evidence operations and relatively well-assured 

mineral in situ. The second classification | and confirmed by boreholes. Taking this | mineral resources, should continue their 

designated deposits into "reserve" | system into account, Poland’s mineral | mining and processing activities (with 

categories A, B, C,, and C,, based on the | resources in categories A+B+C, are | improved pollution controls) for at least 

Soviet classification system, where | given in table 5. (See table 5.) another 10 to 15 years. 

sufficient geological data had been | 

gathered relative to the size of the deposit | INFRASTRUCTURE ‘Ministry of Env «Protection. Netural R 

and its mineral grade. | icc otey pent 
In category A the "reserves" are Poland’s inland transportation system | (Warsaw: 1990), pp. 3-21; and U.S. Environmental 

known in detail. The ore boundaries are | consisted of 331,129 km of railroads, | ProtectionAgency, Environmental Conditions in Poland and 

outlined by trenching, exploratory | highways, and waterways. The railroad ae Report to Congress (Washington, DC, 1992), pp- 

workings, or exploratory boreholes. The | system consisted of 24,287 km of 1.435- 

depositional environment, the proportion | m standard-gauge, 397 km of 1.524-m 

of different commercial grades of ore, | broad-gauge, and 2,357 km of narrow- OTHER SOURCES OF INFORMATION 

and the hydrogeological conditions of the | gauge track. Of the total railroad system, . 

exploitations have been ascertained and | 8,987 km was double-tracked and 11,016 Mistry 0 f Industry 

the quality and technological properties of | km electrified track. The highway| w,,, aw, Poland 

the ore ascertained in detail, ensuring the | system consisted of 130,000 km of | Ministry of the Environment, Forestry, and 

reliability of projected beneficiation and | improved hard-surface roads, 24,000 km |_ Natural Resources 

production operations. of unimproved _hard-surface roads Warsaw, Poland | 

In category B the “reserves” in place | (crushed stone, gravel), 100,000 km of | Kombinat Gorniczo Hutniczy Miedzi 

are explored. The ore bodies are earth roads, and 45,887 km of various Lubin, Poland 

outlined by exploratory workings or | urban roads. Poland had 3,997 km of | 

boreholes. The depositional environment | navigable rivers and canals, with ports at Publications — . 

is known, and the types and industrial | Gliwice on Kanal Gliwice, Wroclaw on Przeglad Gorniczy (Mining Review), Warsaw, 

grades of ore are ascertained but without | the Oder, and Warsaw on the Vistula. oe Geolo iczny (Geolo Review) 

details of their distribution. The quality | By yearend, the country’s merchant fleet Warsaw, sanually. ey 

and technological properties of the ore | consisted of 222 ships totaling 4,019,531 Rocznik Statystyczny Przemyslu (Statistical 

are known sufficiently well to ensure the | dwt. Maritime ports (Gdansk, Gdynia, | Handbook for Industry) Glowny Urzad | 

correct choice of the system for its | Szczecin, and Swinoujscie) handled 44.2 | — Statystyczny (Main Statistical Directorate), 

beneficiation. The general conditions of | Mmt of cargo in 1990. In 1990, Poland | Warsaw, annually. 

exploitation and the hydrogeological had 4,500 km of pipeline for natural gas, | Rocznik Statystyezny (Statistical Abstract) 

environment are known in good detail. 1,986 km of pipeline for crude | Glowny Urzad Statystyczny (Main 

In category C, the "reserves" in place | petroleum, and 360 km of pipeline for Statistical Directorate), Warsaw, annually. 

are estimated by a sparse grid of | refined products. 

exploratory boreholes or workings. This 

category also includes reserves" | OUTLOOK 

adjoining the boundaries of A and B 

categories of ore as well as "reserves" of To ensure maximum interim 

very difficult deposits in which the | employment during the country’s 

distribution of the values of minerals | economic transition to a market economy, 

cannot be determined even by a dense | near-term Government policies probably 

exploratory grid. The quality, types and | will continue to direct subsidies to some 

industrial grades, and technology of | state-owned heavy industries such as coal 

beneficiation are ascertained tentatively | mining and steel production. Crude steel 

by means of laboratory tests and analyses production should continue to decline in 

and by analogy with known deposits of | 1992 owing to continued rationalization 

the same type. The general conditions of | (including environmental factors) of the 

industry and the decline in domestic 
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TABLE 1 : 
POLAND: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity’ 1987 1988 1989 1990 1991° 
METALS 

Aluminum metal, primary 47,500 47,700 47,800 45,974 345,800 
Cadmium metal, primary *620 . 642 485 373 | 350 
Copper: 

Mine output, Cu content, recoverable® 438,000 437,000 384,000 370,000 390,000 
Metal: 

| 
Smelter, including secondary 367,300 469,560 460,519 346,000 380,000 
Refined, including secondary 390,200 400,560 390,268 352,000 3378 ,000 

Gold:* _ 
Mine output, Au content, recoverable thousand kilograms 35 30 30 30 30 
Metal, smelter“ kilograms 180 . 177 175 175 175 

Iron and steel: 

Iron ore and concentrate, gross weight 6,300 6,300 7,400 72,400 3_. 
Metal: 

Pig iron thousand tons 10,476 10,264 9,488 "8,658 36,355 
Ferroalloys:° 

Blast furnace do. 85 80 75 75 70 
Electric furnace do. 180 175 175 140 140 

Steel: 

Crude do. 17,145 16,873 15,094 13,625 310,439 
Semimanufactures: 

Rolled excluding pipe do. 12,410 12,424 11,272 "9,836 38,059 
Pipe do. 1,038 1,053 971 567 3517 

Lead: 

Mine output, Pb content, recoverable °48 800 64,000 66,000 61,344 49,000 
Metal, smelter 89,800 90,700 78,200 64,812 750,800 

Silver, mine output, Ag content, recoverable thousand kilograms 831 1,063 1,003 832 3899 

Mine output, Zn content® 184,000 184,000 179,000 178,000 175,000 
Metal, refined, including secondary 177,000 174,000 *163,727 ™132,100 3125,000 

INDUSTRIAL MINERALS 
Barite 73,100 63,100 57,900 25,316 25,000 
Cement, hydraulic thousand tons 16,090 16,984 17,125 12,600 312,030 Clays and clay products: =~ 
Crude: 

Bentonite = ~~~ 75 783 80 ‘70 70 
Fire clay do. 1,104 1,032 856 523 500 
Kaolin® do. 49 59 50 348 45 Produts®SSOS~=~SSS OG 600 600 550 300 300 Feldspar®SS=~sS~SSSS 55,000 50,000 50,000 45,000 40,000 Gypsum and anhydrite, crude’ thousand tons 1,127 1,097 1,133 755 700 

Lime, hydrated and quicklime do. 4,265 4,430 4,421 3,194 32 469 
Magnesite, crude 22,300 23,900 24,100 23,000 23,000 
Nitrogen: N content of ammonia thousand tons 2,177 2,338 2,360 2,006 2,000 See footnotes at end of table. = 
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TABLE 1—Continued | 

POLAND: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) | 

Commodity” 1987 1988 1989 1990 1991" | 

INDUSTRIAL MINERALS—Continued | 

Salt: 

Rock } thousand tons 1,234 1,247 995 556 500 | 

Other do. 4,941 4,932 3,675 3,499 3,340 | 

Total do. 6,175 6,179 4,670 4,055 33,340 7 

Sodium compounds, n.e.s.: : 

Carbonate (soda ash) do. 930 956 1,005 068 950 
Caustic soda (96% NaOH) do. 440 463 452 404 324 | 

Stone: Dolomite do. 3,390 3,422 4,000 4,989 4,500 

Sulfur: | | : 

Native: | | 

Frasch do. 4,410 4,411 4,276 4,027 3,282 

Other than Frasch do. 550 589 588 637 600 

Total | do. 4,960 5,000 4,864 4,664 +3 882 

Byproduct:° 
| 

From metallurgy do. 170 150 150 140 140 

From petroleum do. 25 30 20 20 — 20 

Total do. 195 180 170 160 160 

From gypsum* | do. 22 20 20 10 10 

Total sulfur’ | do. 5,177 5,200 5,054 4,834 4,052 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 
| 

Bituminous thousand tons 193,011 193,015 177,628 "147,624 140,269 | 

Lignite and brown do. 73,196 73,489 71,816 67,584 369,350 

Total do. 266,207 266,504 249,444 215,208 3209 619 

Coke oven do. 17,066 17,071 16,584 13,713 711,428 

Gashouse*® do. 3363 350 350 350 300 

Total® do. 317,429 17,421 16,934 14,063 11,728 

Fuel briquets, all grades do. 1,379 1,460 632 199 190 | 

Gas: 
| 

Manufactured: 
| 

Town gas million cubic meters 176 133 109 122 120 | 

Coke oven gas do. 6,468 6,593 6,456 5,475 5,000 

Natural, marketed do. 5,781 5,713 5,368 3,866 4,134 

Natural gas liquids:° | 

Natural gas thousand 42-gallon barrels 350 50 50 30 30 | 

Propane and butane do. 40 40 30 30 30 | 

Peat: Fuel and agricultural? thousand tons 60 60 50 50 50 | 

Petroleum: 

Crude: 

As reported thousand tons 149 163 159 163 3158 | 

Converted thousand 42-gallon barrels 1,105 1,209 1,180 1,209 31,172 | 

See foomotes at end of table. : 
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TABLE 1—Continued | 
POLAND: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) . 

Commodity’ 1987 1988 1989 1990 1991° 
eee 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum—Continued: 

Refinery products® thousand 42-gallon barrels 89,982 94,397 95,844 80,874 75,000 
"Estimated. ‘Reyised. 

7In addition to the commodities listed, antimony, cobalt, germanium, a variety of crude nonmetallic construction materials, and carbon black are also produced, but available information is inadequate to make 
reliable estimates of output levels. Poland may also produce alumina in small quantities, but details of such an operation, if it exists, are not available. 
*Reported figure. 

“Based on official Polish estimates. 

“Includes building gypsum, as well as an estimate for gypsum used in production of cement. 

‘Includes virtually all major products; excludes some minor products as well as refinery fuel and losses. 
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TABLE 2 

POLAND: EXPORT OF SELECTED MINERAL COMMODITIES FOR | 

1990 AND 1991 

| (Thousand metric tons unless otherwise indicated) 

Commodity 1990 1991 

METALS 

Aluminum: Unwrought metal 16.3 14.5 | 

Copper: Unwrought metal and semimanufactures 198.9 245.3 

Iron and steel: 

Scrap: 

Iron 32.3 14.2 

Steel 392.3 159.1 

Ferroalloys 28.1 18.3 

Semimanufactures 515.5 —:1,236.0 

Lead: Unwrought metal 6.0 9.9 

Silver | tons 678.0 — 931.0 

Zinc: 

Unwrought metal, alloys and semimanufactures 33.6 27.9 | 

Unwrought only 31.3 25.9 | 

INDUSTRIAL MINERALS 

Cement 903.1 1,178.4 

Fertilizer materials: 

Manufactured: Nitrogenous 511.9 385.2 

Phosphate 41.6 26.9 

Lime 75.9 93.1 

Sodium compounds: 

Calcined soda 516.7 461.6 

Caustic soda 117.9 80.7 

Sulfur 3,815.2 2,812.1 

MINERAL FUELS 

Coal: 

Anthracite 40.0 156.0 

Bituminous 28,026.0 19,139.0 

Lignite 28,348.7 1,196.0 

Coke and semicoke 3,661.0 2,022.0 

Refined petroleum products 1,655.4 1,662.6 

Sources: Selected mineral export data compiled from Handel Zagraniczny, Warsaw, 1992, and Maly Rocznik Statystyczny, Warsaw, 
1991. 
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TABLE 3 

POLAND: IMPORT OF SELECTED MINERAL COMMODITIES | 
FOR 1990 AND 1991 

(Thousand metric tons unless otherwise indicated) 

| Commodity 1990 1991 

METALS 

Aluminum: Oxides hydroxides: Alumina, calcined 130.0 112.5 

Metal: Unwrought metal and semimanufactures 58.1 32.8 

Antimony, metal tons 838 14.6 

Chromite 147.4 6.8 

Cobalt: Metal; ingot and powder tons 77 22.0 

Gold and platinum-group metals kilograms 9 56.0 | 

Iron steel: 

Ore and concentrate 12,066.3 8,580.6 

Metal: 

Scrap | 8.4 8 

Pig iron 1,283.5 102.2 

Ferroalloys 44.6 26.6 | | 
Rolled steel | 728.5 32.6 , 

Lead, metal 2.5 7.8 

Magnesium, metal tons 300 200.0 

Manganese: | 
Ore and concentrate 103.2 151.8 

Metal tons 384 156.0 

Mercury, metal tons 33 2.0 

Molybdenum, ore and concentrate tons 617 21.0 

Nickel, metal 3.6 6 

Silicon, metal . 1.7 767 

Tin, metal tons 890 29.8 

Titanium: 

Ore and concentrate: IImenite 54.7 42.5 

Rutile 1.9 1.5 

"INDUSTRIAL MINERALS sS—™—S~S 
Asbestos tons 65.6 700 

Boron, ore and concentrate 3.1 3.0 

Cement 35.1 1.7 

Fertilizer materials: 

Manufactured: Potassic 592.1 84.3 

Kaolin 102.8 59.8 

Magnesite, calcined 178.1 64.9 

Phosphates, crude 506.4 214.6 

"—MINERALFUELSss—s—SSSCS~S 
Coal: 

Anthracite 20.0 8.0 

Bituminous 540.0 NA 

Natural gas million cubic meters 8,410.0 7,317.0 

Petroleum: 

Crude 13,008.0 11,576.2 

Refined: For consumption 2,365.2 797.1 

For reexport | 3.1 3.6 

NANotavailabic. SSS 

Sources: Selected mineral import data compiled from Handel Zagraniczny, Warsaw, 1992, and Maly Rocznik Statystyczny, Warsaw, 1991. 
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TABLE 4 

POLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

| (Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annua 
(all state-owned) capacity 

Aluminum: 

Primary Huta Aluminium Konin 50. 

Secondary do. do. 20. 

Coal: : 

Bituminous _ Hard Coal Association in Liquidation 71 mines at Upper Silesian Basin, 200,000. 

State Coal Agency Lower Silesian Basin, and Lublin Basin 

Lignite State Coal Agency 4 open pit mines at Turow, Belchatow, 75,000. 
Konon, and Adamow 

Copper: 

Concentrate (gross weight) Kombinat Gorniczo-Hutniczy Mines and concentrators at Konrad, 1,900. 
Miedzi (KGHM) Lublin, Polkowice, Rudna, and 

Sieroszowice 

Metal, refined do. Refineries at Glogow I, Glogow II, and 430. 

| Legnica 

Ferroalloys Ministry of Industry Plants at Laziska, Bobrek, Siecznice, 270. 
and Pokoj producing FeMn, FeSiMn, © 

FeSi, FeCr, FeW 

Lead-zinc: 

Concentrate do. Nonferrous Metals Association (Mines 125 Pb. 

and concentrators at Boleslaw, 225 Zn. 

Olkusz-Pomorzany, and Trzebionka) 

| Metal: 

Pb, refined do. Smelters and refineries at Miasteczko 115. 

Slaskie, Szopienice, and Orzel Bialy 

Zn, refined do. Smelters and refineries at Boleslaw, 145. 

Silesia, and Szopienice 

Natural gas Ministry of Mining and Energy Gasfields at pre-Carpathian foothills, 6,000.’ . 
Carpathian Mountains Lowlands, near 

Ostrow Wielkopolski, Poznan, and 

Trzebnica, north of Wroclaw 

Petroleum: 

Crude do. Oilfields northern lowlands, near the 1.4.? 

Baltic Sea; sub—Carpathian and 
Carpathian Mountains 

Refined do. Refineries at Glinik, Mariampolski, 125.7 

Jasto, Jealicze, Warinsky, Czechowice, 

Gdansk, etc. 

Salt, all types Ministry of the Chemical Industry Main mines at Inowroclaw, Klodowa, 6,500. 
and Wapno in central Poland 

Silver Zaklady Metalurgizne Trzebinia Refined from doré produced by the 1. 
Szopienice Pn-Zn smelter-refinery 

largely from KGHM supplied slimes 

Steel Ministry of Metallurgy Main facilities include integrated 18,000. 
ironworks and steelworks at Krakow, 

Katowice, and Warsaw 

Sulfur Ministry of the Chemical Industry Kopalne i Zaklady Przetworcze Siarki 5,700. 
im. M. Howotki "Siarkopol" at 
Tarnobrzeg operates the Grzybow 

Jeziorko and Machow mines 

‘Million cubic meters. 

Million barrels per year. 
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TABLE 5 

POLAND: APPARENT RESOURCES OF MAJOR MINERALS 

(Thousand metric tons unless otherwise specified) 

— Commodity =i (itstsi‘(es*;*”*”*”!”!”!”!”!”!™!! ORE Sources 
Barite 5,061 

Clay, refractory 69,000 

Coal: 

Bituminous 65,510,000 

Lignite | 12,864,000 

Copper, contained in ore | 34,000 

Dolomite 603,000 | | 

Gas, natural million cubic meters 126,391 | 

- Gypsum and anhydrite 303,000 

Iron, contained in ore | 600,000 

Lead, contained in ore — §,900 

Limestone and marls 16,951 

Nickel, contained in ore 117 | 

Petroleum, crude 5,000 

Quartz sand 723,000 

Rock salt 83,085,000 

Silver, contained in Cu/Pb-Zn ores , 196 : 

Sulfur 885,000 : 

Zinc, contained in ore 13,000 | 

Source: Bilans Zasobow Kopalin i Wod Podziemnych w Polsce, Warsaw, 1990. (Official Polish data, valid for Dec. 1989). Maty Rocznik 
Statystyczny (Concise Statistical Yearbook of Poland), Warsaw, 1991. 

304 | THE MINERAL INDUSTRY OF POLAND—1991



. * 

.



vere ON nee RO MRNA TREND RETA CPA Pee MEER . mae Paropcepesminenstce RAST ES TT RE ST TT NPN ONCO. 

SR Pine Bene ee pe Eee EOE ces Se ee eae eee ee eee, is ee pu aaiiece tuner nnea nec mantan untamed rota tom nna ena tea ee aera on ME a ga ore rent atin eae EA IC ORL EET SO A MS ASCII TL Se aE AS RN OTE A EER ORE LE Ha ROT ORT TEA OT SCO RE OE ELEN NT nt eR ROUT aE aR enarnaaunansnnaaa enna cnananan ciara aaa nnaa eR aaa oT A RE 55 )s/b) 1 1£€1 s,s GC RO een moO OREO RTA OM ASCO OTE TN isi gg ici cerri crane cena tie AE IER 
SERAARRAN ER OEE OP OORT Rs RE NMRA RE RERS AOR RS RRR NS ROE SR ROR BUM Spa peraaes SE eR Cs eae SEIS EDO ea GSES RANE MO atte SS ee oc RE ianeerecreemeea nner eae resem oS ER EN 8 nse rien lal ORE SEEN OTERO SER De RIS ER RE pa Ne nea a eR pe Hy eRe EAE ROE OT ins hss yi eee saree earare mara acre re meee tonearm ee area ae ee RSP RR RE A NTR TR OR ER RTC 

Le race onan earaeia eee amour ee SS 3 8s yy BIG CL RENE MOORE Ee ineeuuae IS a Re oO Raa a a a nadieoss poaerian oe Breet aura ca Nee ORT aca eae SN 
Se oe eeeeeenee ere eer Eee nteeteaerereeeienanenneetetanententnreietemtereeteneeetstesateeepeetaeetareestctee eee ae alc rena ee cee ec Ipsos ncaa nee acca arte aren aortic Seeman arian enero sp itirisunnrau nies ERE Se na UC Un Rar ESN I TOE ae psrtenseetrsee eo roeeaetearemniememe ao eee eagle ibicrsesmesetnesesarssiteteretesreserai eretstesineieet tenet eaeeetenncceget eae ea cama ear aa et aceon ce A AD ee eae Na Se RRR nN IA RENT aC OR Te NEARS ER I ON RR ROE OLENA LS oan aaa tear ie ru ner ne oe ao erence mie emai aoe ar re era mre ane ea ere ear arm gs re oar a OR RR RON RO a Cre eR SE A RR NN eC OS aR 
acesratetarnpure cinta este eaeemomoreoneear arene rahe eo SSS" LSS ae, tena neon ne en eA Eos ibibo ayy i ites one eee SRR entire ononr i See et SRSA eRe EN es SB tn CE NR aE Co Rta dt oo Se cen esaritcnainnceomearnspentoneee eee eee oe SSS SES ales aes ene SON SSS SS“ ei AORTIC Sn UE eR OE SE RY SE RR SRN RE IEEE a SPREE DN NT En ARI ER OS SO OTOL IOAN ORES secre rar NI eee ee ES Re Co Ne eat ah cp 
Unita aun saree nie ome eae gear tecece ohn ee a eeee oar ee cher ered mete ee maar rere mn ee Sg RR OR ce RRR reat cdma eect eceaane remanent Se eS NTREA EO RR OR TUONO ON OE 
antennae ae Ea aa eee amuse ooeoaeauaseeemeeeear tense eaeaneaeeatueeatemeseteseeemeaneueismetmarsaesgseenemementemteeteemsmememeteeteneresattaemrmanemee eaateetemtemnetstteeretetety SRS Ne CIS ORE Aa aD OO RR NE TIO OS SS LEIS TON SEA PE DS TITO SCE EN SU UE REE ROTOR ERAS NRO TE POR ARRON TEN nA ce ORCA RO RON ONT SIRES CR CS OOD San ROE OS SA BSD RSA SO RN SARS EST SES SSO EE SRO RRR SOROS RO SRR aa er HT TROON oa a SD URN AN RUN NR a en Ae SER RC Ne Land Eres ome aco reo area eee arama aR RSET ER RC TTS RA a ON ES SN ENA ROO a Ee CR seer cutee ecmamenremaeioeren reer gare ee er eee SSS SSS 5 SSS SSS yi ESR RN TRANS RR RO ON Se ee ar nrc re ea SEE ORE ERIE a CO RC eT CCP ne nO Ra NE ee a SC ed a aa aH 
raoearpunentacmmenaeecioeerem mie emia ae EE SES rst ER eR a TURE NRO aaa SS aa RR COR aE GDR RRO IRI Te Re EO ao RRR TC eouectgerea nite coenceeaacian uv upuamnnns ue en mnaaant soutien uraniae cena oan ature umenemer amen ore amie tau mai to ml a y BA Pe Ser eI RE OR RNA SUC CSN CO AR RC Se a A RTL aC TC Re NI CRORE 

peenereecrenteneurc sterner aerate re rere eremierete eeeee eeom eetem eee eee eee eR O aae SOs eR ae a NACA A Coe ODONTOL CRU RESORT RO OSS SB ROT SR SL NEARER ERSTE aN ECO RRS 
pes areiearane ne maaan meee mien ere ari can oer meee me cia mmr erate arma aaron a reo SE ORR ARS aT REO SAAS TOR Oe SST A Souci memiamnneie arama aimee anaemia meats a aaa ara ea rea emer em uae urea mare eae al eee orang SS eRe SSS ORE a NE OTe Ae a REN RRR ea po reciansansnearentantacieaenneromoureeaeisrgramtenreen cummin earn ater a ea TES SS SSS SS SSS \ <n yo Reha Se ESE A ORS RT I SER OC ANCA CDE RN EOS NEE RS OR ERE RRP rn mragcguceecenru eee eateaa eee eee TE SSS sis i i een tannnnaaenncnnniendy wna RSIS ANCOR SSE TN SE SST NONOC ORI C ROS OT BRA aR AEA RT AE ROR ESATO ERI RE RO OR a RAO EE ERS SOR RE oe a RAR BN concn nn onene etem eatin eee eae eee SSS SSS So ssc ei er SERRE ala ROO GRO RE SOO fa TRU Oa MMM ECL ET A SS ET OA CEOS ET ROE RAGE TURE SOE CIR OUT RR PER pre sorcerer une rietaun aurenrau amount om ee TOT SS 8 88888 sss sssies$ ssi gr SES RE OR ro er Ra en ica oe Ba a Ca a a DR 
one LEAS URTICACEAE EO ETAT SL SE RO ee RR Be rnin a es ane RRR SE Se a teen aaa aa ea a ee tnt eae oR Me eS Peace eee oe Eo OSS SSS SS SV \ ye ena LCR a ESSN ere SOLE INC RC wap aS OEE RR a Ee non pS aR nrg Se dake ar poucroetiontnnenanrurna edna enraniaeeaatitea a enna anemone aaa ete aA S'S “est ii ESS aoa aaa ROPER ORE OO Ete i Se RN SNC DODANE RE RAE RO LDA eR OR CSTD ORR En RANE ICN RE RRR RC 
sseeeseeacartece ene oaerceaeceeaeree nese eaeeeaenee a ecseaeeaneermesaete cesar etateceeeeeeteneeeeeeieacoeeoeeeet ameter ateseaasaeeemepeseeeenmeeesasenamncesmanesennttsaeeesaseseatsaeeeeetesetemneeteseneetsaeataseneheteeeeenesaesasaeaeteteaeseracamanssene e Ee ata eae aon eR SERN NR ea Be ena EA ar AMUSO RT RON OT ac STORET TTS LOTTO RAT SOROS ES oceeancteeenn ene eomeernea eerie ee a SSS SSS sie, egy ome Er ener Mae oreo u uae ee ec SIR GRE ane aN ee ALL RS a Cara Rae cpa coisas or odaremanntsineremamenmeeen enon ammne emer aero reer oe ee WW wi Sy eee scene Se ate een ERR Rc cr SS CRS RR RN NC NaN RN 

esstasteeteustoteeneattesvatecreroencosseonsereeseeenteteseerersemeeneeteseneeeiseteocoeeeee a soeoeaceceaneneesetatacseseeaeeesseucesearaeteecaranresrameeusoteeesconaneeramosereseameeatssatennenetacaenesassaaeoresesssraterersanereeseanenesestens aensaratarsnsanannenseanoemeeeesemeesasseareeormnnnnens a sel eaceele ecg Soe Nes Sa aheraer Mate Peat nestor Ban hat cet entail Peni nna at eC na CIDER Ser tae er cer ane tat pa neann aI neA A ore A ORS RPMS SnSee MCC Mee on AS SRR RS OO 

pssaeceearteaarunereetoeeteneereee ameter eee EE eee ete ateemeaemeneneeeaeemteeataenbeeeneuara eaten eben stn em emeeeeeereet eeu cate teteeaeteeecreee ban F me Fe TRO RDB NE Se RO EO RAE IRE OP ETO SONS Ne DIRE TELS CO 
Er Gane ee ee ena ree En eo ee ia . Ee a er eg ee a eeaae cae eae ee a Ea a na eeu eects eueeeeeeesmetuteeereetettearesmaaesaneseateeeaeessnereameeeatatesneresnneeenesenteeentaeetemananessmteseserenet anata meet neereteteenanaren cs , Perea ete PCO ON CER SRR ADU OR MERU ND RSI RD a aE EAN ANT RRR RS SE 
Renate anomeric renee meee mae ee ae ere ee ee iy. SRO ISN ae iter npn aan aceon ame erento eee eae aa err ea ee Eo et A OS A ACRE ARSE RR RE RO On RTI sada estesrnseaseteena usecase eerececeatnreneeeteeaaoraeaneaeeeeeeeeae eee eee See OE EN ee ee teeaeeeeteeeeeeaeaeaeeeeeereeeeeteneeseesetsetsersemseeetsamaanreneeneeseeneeeeeseennetesaetreneenmemssratoatneneaeatenseesrtsete a RS ATMS TUE SED URS OR NUR RCL EAH SAE RRND NE LI ROU DEL EOS Ed 
genannten BEE apa reasne tenant area nae me ra meee erg mm eo Eee ee NSO ee RE OR ' serene ater enn ete eee aoe ree me mem eee ieee ene SR ee RS RRR a 
SR a oun aeemenenaenmeumiareominatiean einem ema au ama uumnaeeoemeatie ummm EE ee Bieta ec cae eae ce nS oe RRR Rn SS lp RE SC eS RCC BD CHS SEiun e ioe mieten mean arena ne mame ear acname manera em aor amneenere amet eae eee Boece taal a ee ee Re aE rciamenec serene SSS 5 sss i nt ea eNO DI SASS o GR eR RS a ee 
aareentcencreairrsa ta emnvaetarte neers ee a EE eee emer Seen en ie Cee EER RO ROR NR RC TOC Re een ieechaa sahara cic acto sum anon oan ear  S “Siiiesrppppis SCR A ra a ee ancrcnnee enone 
escenario mace aa I SSS SSS’ eee eee EE NEE See ee UREN aD a Ce RRO ea 
Seeematteet torent cine oe eee ae Eee eevee uence cence caret etre enacts eterna Seca en Neen a aac as ne Cats eda tae aaa aioe ane oon 
eaaeachseteniemsamentnpearntcrnnareeae race eatereneatee eee eee EO Leeeeeeenaenseeeisenatameaesaeieteteateeeesenetasremeaneeteneeeemmnanaresmaeneneantecmeatesmeeeeeetesateeestseetemesteseane atelier no reacatatr acannon scare enaartnanettacitn arene cit nro ee espa en oaer areca rae estectrenntaet si ition setrtecnnensearee rene 
Roe ee ea tare re ree ence renee cre eee eee ag eer re ee eee ee ee FSP Sn rae RR a ee Baa aN RR a SRA ER ER SSRN RO RRR RI Se a RR Ee AE RE SR RO 
ES NU SS Casal EEN OAL OER NEE TNS SEEN ORR ORT EE OIRO SA ORR a EMO aM RS ECE RE ORC RAC ES RRS Poaceae meen eae enie eat aren oeaaee ee a SSS SS, ete ithaca SARA RCRA OR RRR LI ORLA DROIT OS RON eA OTC porannrerctcactuceae tees eure eeepc“ vveery oe SO AR ERO RR REA SRERU  eS  S RORER S 
ES reer ee ee etre ea osinnne een ee a on ee ore SSE oie ra eae ee ee ite anucprn unniunie eneuamn aerate sear eae eee em meee mem mento manmade urn MRR EEE EERE FR et on ODO EER OCR MESO RRR ST RCE He RE Re ANA Fccesresstesesteecpecoecenseeeoeeeaeereeoeteeeceat atm aeeeneee pneu ateeteereareeteeeetaeeeeeateuteurmememeesemeeanmmeeameeteseeetateretemeameemermaeseremreneeseaermeransemermememet eee seteatesieateenee sesncsaetesaateaetennecencemeetemmeetaeeahsteesmentenretsant CIN TRI ay OER CET OTE AC a EER IR pa ES SDI DP ERC DE a RS RPT TOT 

ES ee GE Ee EE ER a Oe aE 
ne rutrcrnicreneieeearoentaeoeeae oo eee a ESSE SS" [iia et ett nee e ene eS SSS skeet eee Fe SCS RAE A SCC RARER TS SR REE a re RE RARER DCO SSSI ROSE Oa 

acs ctaesearrancieteteattacclarsensseeaeeeteeseaeeeeeeetieareeaeeee ea eee ae eRe eae EEE aeeeaeeaeee ae eeeeeaiseaeeecaesemeseeeenaeeteateeenereasmaeer en eambesvaeasameetaaeeseamseeeenematemtestasameteeesaseteoeesmeeomnenseneaneemesesannmetetemtneneestenaeatecestee Fes eA eR EASED ER ONS NOS SE EC aH SO REN ROR eR 

peruroannreceocomenc aera eto en ore eae ae ee ET MBB 99K SSS oS: GRA ora aR NS oc RA a ES RR SR REESE RUB R REO Sd psraieeunor nnn Curmanue reemera mrenmron me uiararene rare nto arm oa ea ao aN ETT SS 5 OL SRS CED CARRE ERE RR SR 
. paoaianeicurenieernyamianriar ier eae a irene acai tm a menor rare arn a eae TT Fea TD SIE ER A RO RE Te CL SR ESR A RR 

ateecaatecanetcrssaseesrosnereesaaeamancoecoeeeer ene ee eee ee EE eee sete ee eeoeeeseteemmeroeaeasaeeseaeheseueeseeeeseeaeestabsamteeatssameseantanaeteneeetameneenreansereaentateseaeesmeseaetesaeteseesenenesammesmecetemeeapemeeeeanteeestemeseaeeenearecemmeescees Fea CN ERE RR EERE ESS CDRA OECD a a OS IN aa BR etnaataratotaterseatoneteecanseseansnsetenenmanaserstatetate ate tatetiiarseetatstamecatrnanetotetscesrsensteratehatstetatasntarsiscatetanstaratshensneratetarsseccsutstetatetatetossncnussbatsracstetanstenarenes eayenesevossteaetornmmensmensenseransuerecanatesrieesreresss eumrenosrempessaarssmrersrenstarenesmeesteaemstetereterenscueseatetetitsteestatstatacstets Ber arateeronstinaaatonpis ts patties raincoat a Noe ener sea vs tS PSNR PIP arash OE Oe aA CPC na ane nN OSS a RS AR RA a SN Me SON ESOL 
Bee ee rere eee eee a REEL ie ar are ee 
SEARS SRR a RR NO Fe er eS OAR RT Ae Ca 

pe tatatocoraneoeecaarecsatesireeeeneaeeae eran ae eee NO TEEN eee HEL eed eeicereaeeeeeuseeetevaopeetetetateesnsesmaesmeteeteaeeobtesebeastesrareneseaneebeessacpeesetateeeeessaaetoseeesemaneeeranacrananeesaeeesecenerasacacnenemeetereeseeaeeteaeaeunaneetatemeeatipehensstonerennenagene Passi pantrnct oo see anon ace ate tc Tate oS AG TS RSET in aes aL Rta Po RR SPN aT SPE SPP PS ARG SAP Se Pat RR aE PRT eRe SAT CPt PITS aa a oD . ngntusara atau oaate rosea uaa aria arom aiatiumrea uence aria cea eae aa SE HS SE OO Si ses Se Fe Sa BEI ER CoA a LR risoanenecrter react eemneneanreeeerentnetue ane oaieer eee ee REPO ee ees emeereraatneeroaechentam eters eaetanemnene sete tnenrtewrueeaeceateaeateeeenatemneateatesreteatentiesecoatereerce eae Fer A Ne ER DSSS Ro Ra RCo ORS RC . guraacereunenne ecm eer era teen aS OUT EEE Oo a OE OE Gu sis yt rier tate een : Pe ae Se CE SO RRR RR ER nanan rsemmennarecnameeananoemnnamennatene oe eed Sn cea ag caper mens eeeeanncnenaomeomrmeaaermemen eee FN eS ORRIN SSSR A RRS RRR RL AOC SS OREO SRS RR 
csseestaranacteien oecietoetocscoonomeet eee natreteneanoretoneesratenentitenroeieeete ee EEE Sao cece Ps ecaeentete og OE etatanatanaconaneteeottetsreransarositetisetsteseceteneieieeietstatetatanoroneeonenerenetetesotsnet noatecaneesraTietetee ONL esctitatn erence ee alee Seats et DEPOSI Sa Da RNID EDS PO NS NSD DS I CES PG SIGE PEAS BPP Patt SRO SSP AILS SiC? Sab SR Raat PSI SSNPS 
goatee aueuamaisnmenenniatau eerie aan ee Mg ECE Ree EE is i eee eae Fea once etree ER ACRE SEU LE nt BTA RU EE RS RRR CR RS 
setieeere reenter eee SDE einer ete aceite eer ee eee ca ae eS een a RRO ME RD BR UR ROTTER nS TEI ROR SR ON sdoenigcrnranrec nanan aT EES SSN ENMU EES ASE AA aia teas POE Eee ase an ROR ON a RG NC ONCE EAE OR ERS REE RU OO a aires eases a cree nner ee ee ae aa ea a aneun ncn eure ete mnie eran eater ee EE Bec Nene tN a a RR a SO RA ROO A RR OS 

neem ES ee ceeieaen e aenccniean oeescaniere miners atin ak en Tue rmncae tues ao ee ee | A a 
rica churaa atone oceania ieee en eee ae a EE SSE 5 py Een a SE na RE a CO Ce 

ee eee . Ee ace Ro 
Pescsotarcsaressrennosione eee eee eee ne eo SSS SSS ete een ee nee bee e SSRN SiS itl NO eet tte . Been era nanrnae aa Set NE OM RIC CS So OR ROC RR SR ORR a SOO REO ro I ST NR 
Fae sein otc ecseacarner cesta etn epeennen eater eee I SS BB 5 55S 6S Reese ene ngee sean te atgn nan nna ERD nT mn Pie DOE ter RIE RR EU APSO aR TR TOT NOCHE CRORES ETN RST SS NEES aR ENS eT 

so SOE unease ence cc i ee fi Ee a pcoromuarneancmnmuncse ontaceananieneatansauareaneemuranterme ena mea narrator ma ute aan oa Ne mM aa ara BSS Rc SR ie RO a a SNC RU REE A SR ER osisststateretatresietetetstesteneniate a aaesesteceeneseteemeeeee seen Ee a Ue Dee eee ooeeneeeeseoueseseenaeeteeseaeuehseneerseameeneeneeaenespunaeateantssncesaeemeerantemerseretetemtemaeresestetsgeeecermeeetettans A Fes sscshata Patina cnt vote Nat ater PUPA ROME UP HE Tray TONS Aen DOO BOSE ek eho IDS ST RS te GP I RS IS at OI RM Oa SL PS haa SN ORDO 
icarutescnterrranenomae arouse eee oe eS SSS [5 "“—ssrsee effi te Saab enn eae ESAS FS eR RR aS A RCE ERNE RN Ee pace uate enenmnrenetere ear nectaaataaaanteterccirearoeecouree pea SS TT OS “ys . aes ar an EO STs ERR NETCARE RS OSORNO ARON Paescnite an deraeutesnenn taut canneries ear een EON SSS 5 101: stn aed ES I eet a aR RO ge oO EO EERE A SR Roa SO SA ORC . prone ences seoetcheni ea ernie mere oceeu eae ociarameanaemeeaaananaeE EE  o oo S20 °9Q°9959 Ss SCE eR Caen a A RE SS SERENE BLE ROSE BORE aOR . i steetatatataterarerereteseleteressaron wetetntstcnatatat enter a receneseneceatetatansaesceneessototsrescatetecotaer rvereeercotatataereatatatetocatstacarateencanststetetatet tabanatatatatatet etonenstocoratatatarstetesntetesonstenenetsessestesnnstatenensentetesscansenttesteseseacanastetennssteaesesranscaremterateennavasrenemiertanaseaninnertg retae paretatat aa s ihe atte ate anata tan anat Aah tins ANT anL NSP PSP ie oe Pa ILI RN Ch Slt Pete gan SC ASSCPCN SSRN OS BPRS saNt PPD EP DN ee Ren ERA I at MIR SP I PNA . crescent e aeons etait anata tee Peon eres tee Re RN OS CR IS SRR NCA SRR nT I RN CRE NER RRS ERS SEE 
po UU Er an eeu en ec aint or ree BE iccinhentaresricnne suaeameiseomnioartatatreniataastonrran nen NP TET SS sss ee CEE Fa SS RS REC RR A SR Sa OR NOR RN CN 
Pronssucunancneaacaa aneagaerpneaaamaan eaaaaman aaa oR eT i 381s, pips PSirosense ar encwrsns soon nara Pte ere LRRD ON Ee eA OCDE CRED SESS AY RE ERR HS RR Ate a NR ER RR SSR D ee 
eee 3 SR Raa roremipenreertuueeroaien en ni aatoetoion een oe ea oo ea aT SO SSS SSS Sg ec cceitene eer RnR RRS Re OO RE Ra Ce RE 

ea sae vie en ee a Cum oe F EOS RETR a RNR a aOR . EES scien aeaereutm ec aura anagem ae umn tent TE 8888 ea FRE aa NR A RN CNSR eR RE RU RO RN RS 

wresonsaaeatenresmetetety tat ylatgtasaraamensat esracensreerrenses rtatateesenanosesenatstassnataterreoceieresmhansraneeeranaetrerstatateteensncar nearer anereicennnenateetaraninssnsenateeatasstananatarenetetecnvestarstatecetotatenenatesacetstecabsentetseetetsinisteteisresssonetetenetetenrsonnrsteneseteteneserenensatarmeiereesoanetset Sr Pata tat gtat Nunn tress n hat aN ISRO SPI Dh oom tat ELL att SAP aR Tat AE RDN PSN RP Ne is gate MO SP RON RE HS Se at DER SERIE a any Tag eRe NT ad pscncennnnaaeasun conan enone RRR SONS 5 ( 363 y,¢, lanier cin BERS eta te nO CIA A RR COR RAS eR A AER ON Er stare eae eee a eee OE INES EN aNNTEH EON O eeoeoeeeeet eee esarenaetetnnebetesepeensesseeeneueremretesmbonetacontsnsaesetncetonesonnesessentocmaertaamcooeeteemeoenamanemmeatonsumanacacoetorevenamnsarcoemsacatottermenaanmnssmanamnernanonne a ese a CPN oe ERS OAGAT REMAND AADC Car aCN tat TUT ae CIA Pa oa PSST MeO EDC ICI RCP DUT OP a tran aR PUM CLATENC EEN NSC BOS ACR SRP OPA STEEN AC PERCE 

ssh tutreerton td encanta eager tone etter oo eR ED SSS SS "ssh sees i i i Be a aa a A re Raa ERC RE Rm 
SS SE OE SS RRS RON RRR RE NN eA ACR NR BRR URS SO aN SSN eR CRO ent aueerneaenetre aac rman ones tecrec eee ea ore a ATE Ts ses gis Bae A a RS CCR NER EA RR 
spun reraaunauanracenctanen aetna aicaeeaaerae ra etree a SS 58s ssi SES ae ata a ad a a ape A oan ae ee 

ea rio pcnttene aenmnapcnmar duress ero ran aR ST OO NSS 8 5“ sree ieee anon A eo ai ar eke earn a ann aaa a eT OS NSA SAE bse tA iterate . 
sraaiesrsneasapermmea secre ce orotate EO SS 444 4$s $s pti: BA EPO EOS OL EE ED Lac desis gE S LOD LONE RISD ERNE OT TA rrisateaistnaaeeameecoome memento earacrommro rent mene tine ET ieee memo . SECEDE TN SIE EO ECT LOO ALD NE RES SOD OR EE EO arareaiacrtaeetouncegete saree ironeonre toe ONE REE SS ss sp ei: sere a ae He a a a ACC i RO ERE 
egebsebeeitcenceseeeereee ee eee nee aN ee EL ea sEeerneeasoenetaeeeenereeteapetenteateaneenneeeeatenareeeserremesasesseeateamesmasemreermeemaremmenesaeteranemmosmsnetetermmtmrctrentesmemertatty Pena Retna A AE RES IRE Cn MOR Ear RON SRE Leen aR RRR RRR CON Rae RRS SN EN aN RN A ace ESS 0“JU“‘«' “ving enti ote SS 885 i. fee Pee ea a RS a RCC SRR eo CC 
sraseatestenereeeaeeeree ee eee TUT NTN UE E a Sen ne eseaeeletenreeetaoeteteeeeeasaonsae tema teaeeseeeeeeeeeeateerarateeeeseeanneenarenessmmnemnmannetasueanetoesseseoesaranaenssenneatereseemeseeoeesssaconeenaanesevamesanatetatateeterssanetrstanesaseesesettesstapetriseseanaet Secret aetne ran aOR CISA NOSSO NSS SCI ee apo aE LIDAR ERI SS CROCE SEPA a IASON PSR OAR Bo PI BOLLS PRB OLS RADDA PDC 

lssresststooaeetocesecazanseoteatatctonetatecetereurnaconeenntereeesansensnonenateneeeer eres tacaeeestematetenreenee ese teresrseanaeesieseestaeeraconmeameeaeeeresemienaeeteesatetasaeneneeseseteteesssatstatstetstatemnenestesetotenscatacotetetetetatatanneotatetstateteratateranevensetesstanepreeteetetetentseeetinaetat ottataemasanepestat oat t pane anata st tipas cian Sante Aeneas oP nen a aS Sa BP RIS RN DPE SOR aE REHM NP MWIR Nepas ion OoetR Rae nN inser eae Ue ORI RR SW A Oates Nn cE Stan I ee nn ona 

psec uueenmets eerste eee etic eee SSS SS se ee nesta ea a re SLES PSE AC SOC NS RRP SLSR SS RETRO eR URE RN 
He errr encanta hen ae ee RT 
serene rehome eae NS“ ENR ea SSE SE SSS SSS SS vices ii RA eater oR RN EO Sis RS SERS SES ASOD RO SS RTP ISR UC eS RR EIR RRR SS RE . erecta treeenesecientcran saeco eaten ee eee ioe eee BBE ess i ie - Sern ae RR CER RACER TRIER OIC CO OOO SO RES BSP ECON 
seesatentariareteteeeeteer eee eeaee eee ESSE a Ue HSS Reisen eecmeanemmeaeeteeseateseanetueuntumarenateeeseneeanuan eae beeateseeseepenaneeneesnareehsmtesetteeeeesmmemermasmare annem enemeatreetettemrmsemrneteereeea Poe ANSP OR RS MSC SRSA EO IEP PT eta aP ERLE OUR PIR SR HU ar PSO PER RATERS OTS SCANS AR DO SPE SAE RRR OA eR 

pot seuimnune peton ener uaa acon nnea eu eect iacia meni mania re aaa sete en cr utara acreage cree ehacemera amen ame Ee la eeu i cecil cae da cero ig ear Ree ee at ce aa 
Sees oe Se es i eaiarneniananponniaenaameaa enema mmm atm aera a ama am eat mae aun EO SH AN NAIC a EERO ISRCTN EU NC SOC 

possauatecrnrcceteereiepseiac omar ee eee ee a TOO OTT DSSS SSS SSS SSS Sn i CO Onno MRT EE PE EC RON aN ROR SI SOO RRS A OR MST CN RU a porioneuremaemn geet eeee peancvnnectretreneere teen ania Re EEE NS ap yen Pern ara SR ROE a tote Rae eR aL Aa SR RTECS EPR STO a TNE eR AOR RU ERSTE DER RR Possess rree on eens taraae aren nee ater oO OS SSS 855) soe yy Be aa Aaa RR RRR OR ERP En 
aioe URC EOE SS SSS SSS SS | ii Oe Stee Fen er VR RRS ESTRELA CISC EN ERE SOP SRO OC 
essespnecenepnrrretereetescoeearrmonreecrommen aren eee eee SSS SSS 5s sacssepe te eet Se aoe cea ange erro aaa oe i ee cee eon ca renner Dae SA ae te ERE 

Pe picasa ne ene ee ioe eee a ee Pe ae ie ae SRC NR RS MME CSS SOO CAA RO EE  essaserneaetetncintanesereaneeaeaaen een aE SS SSS ss sce ey ig ii inne nnnh a Pesce Sena Se Neo EN eR Ea RR RnR RR MRSS ACR Bee RC Pe RR ROSEN oO 
aS eee ceca eece eae ce once ree ioe ee ae a ee Baia es nganioasteuraciniaenmncnmecamt nn, Soo dy YR BS SRE ie tara aie cpu cnr uranic cours SEER Seer aeernne ae ea menteipammtes seamen emer etter reer UE EE Tee emote Pee aot ETON REN aR aM are ACT aM Me A OCS OC OR EN OD aT 

SERRE cette eee a taea are cegeeperamuneamrmetpinme meena eee eee rasatotatetcatstatetetssetetotetettesrinaseetenetone Caareemneat oan tne ah chs RP PROD HOP at SPEC SC ISPS SOR NO SSA SEA ota PSPS MALO eat ATROPINE TOR Tot NC PRR ER tat 

seeesonnanstaneeaneeaetcasecas a ananenaeneeceneeeraeeeeee nena eee eee eee H HUODPTPae eter eeereehetatetatetaeeboeotebabenstasaenassmssssisie’ satenacaesedrietessseteeeenemeorarerneneneemenneetnateenerecnameremsmsemnaceremneetarsrtenseenatamststerissmeremeretsemetacaenrsticeratatanenssieemteeeetete weet LE eS TLD ORL TRINA SE ROR RPTL RT RRS SIE RS RAE ACY RSS OD CLOSES a SRS RS Hats eR RR RRC ESO ORs RRS SER rnc es siipfotarentecanetetetatettetctstetenntstotete sbantsourpemeanesaetaenetepegtuareasteeeeeataeateeneemeeeeeneeeeae eterna cement reeset mate mere eee tiene SR enti mpntate abet ee ape ea a i i on PONS CN te ea PPL TR eo a aS Sa PSS os RT NL Dasa aR STS US SS A a a i Sa Nara Ra Sie 

ee Se ea Honig erase inne imei ae ae uae ne aa ‘ a—ne Ee eg a ae ES RR Se cece a tater ccteatgueeeie ae en gare marae au ere ee mee ee eo EE IE SSS ae Se eS a a aa a a TO a CR 
 eateetennentatetetetancanseaeerne cc nanan ue ateaanarceat teenie caateecoimm easement ater oS ae Se ee et acre PIR NNO CAH Nt a oR RNC ORO RRS RN RE RS RCRA DOLORES eS RE oe RS A ER a Sateen uhanincnnenmen maar meuniere ni taeieieieet ae at anmunen ara aemmneeeremaeeaneea ae Be NES AER RR aU RL NI a a SC eaeaneaeiata wu anae eau cece eran me aterent ie uu ented eerie aura ceid cu scat nae auenaneseisnananennsen eer eee Pg ARO a aaa sracrant orate ocean aca aoa rea et ono ana acre een eta aaa ener ne anennsnapectatinat stan arian recon eareoeaart ries NER UMC ae etna at eee nd eeaeeene een seasgaeumanamnriretege eat tronromrueeeoenar oa muceonemmeie erate etree ero SE Ea EE I wet BS eA ce RR ARERR ORS RR RR CSO ROSE SS RO RRR SE RTC DE Cc 
cman area eeacam ea aiactaer teen nmr at oe are ato one eiareares eat orien wie rR Re a EA Re aU LS OSES SE SG Cad sare tera reesitonaneen ee enna ta gee aane tance toon eae taeraere ae sporhuaantuteruanameanuannnneeaneeumumnacoenereted ee Ee A AU ES a NCO rca A Co a 
eas Se ae NN ices ei ei spin ee SC " ee eae Ee ean a Re eR COR A ISR RS aS PRS a a RS RL Sa RR eC 

Reeeeesees eaten canteen enema manne aaa ora aim imeem ra emer ene oan een ee a Re Se COR RO a a I RRS CU Eo BS aR SSIS RRR RS & Bee ceeaaa e  oe a  C O  E E ENCE e 
peerage sehen eran nee erate aera sn eerie aia tare eat nicer a nie ae annie dono aaa es Bs a aR aC SR 
SRpete re ecu a areata omen aie oe ein emi anie uate a arm moe eae rata nr on rer a a Foe ae Sa a aR ERR Ee RR aR a seeroaeeemn enact mnie aarioaegeeeaca anmementearaaeioenonenn arenes aaron ater oem Eee SE Sa eRe RSS RES a SE NECN TL TIA CO RT RE CO CSO RC OS OA RR REE NR 
echeee ona nian eosin acca i eautenraai areata arena ecru ent erat eum a a Ba ac Nee Ra a RR Tc SO RR SOR STR a 
eae ae oat ienrerans ennai aie aera a ee tonna ee ramen ame amma een ram ome ano ar a Gece cra ua a es eR ciocremaneieei cee timate eniuneamene ammninrenmene neaeraarcnraneanereereae me oN ND OT OE Se esc eae ENC OIE Aan a eR RRC RI I rT RC RCC RRR Sauna naar irons cnmnomn meaner NEM om i oa no aE aa oe RoR RR CNN RRA REO NSO CR oO OREN ORR RC 

sesranensioenneuctaauaceeeremnr cone siriroari ce aoa immune reemiea oerimrenr ee ne primeir aca naed caret omen Nea oe Sao RAO eR eR a RU aS PCRS eae SRC RN RR I Rae eae SEER RIN SEO ES NS Re NRE RS MEP NCR RR aie ae tea erent utane eeeam ont reno ncimenrart eran ome rem oa amie meee ERE - ee ante en cae eee ane ana nance eae me mm ae ae oe Speeemeeen . ee ennnaaunannaiacron mae etaastatentemetogeeeeneennnneateceenreteateteeeaoeeare ctne eoeeeemeree eo on oe 62 Be OR A TAO NO aS TN TLS NTR RE LC RS ES REE NF LOO Seach tiene nnnerecuna ania eenecnaeeaey Feat car cient negeraeeani etna eee ony ae Br ee Os OLR RR ROA a SRR aa OE 
a eee es Renoir Gonnoene eee tn ann eg oie os Ge errr ee ce Sea ee cee eta ee ac erent aaa goer mnie ea ete en eimrenanieenia tera meena ect metanae aacoa no oe Eo SSS ar aerate ete Oana St SECC Et BER UCD IR NOC Se a NEE eR 
seetaneeeieceetoteeraneermemereeerneeereeecesterenees merece nttnareie srecterectemeat at eneereuranmeniere neuer tenes eemeresmateacreroee me otoore em em PROCS SSO Tate Na SUR Rae a SSC RC TIN SURO RR ROR ROT BRAY AR OS RUSSO CR SIE aR RR ATO ER 

SERRE R eae a seierana erece teria apd caer erence nin acerca eee EET A Rs Bees sta RSet cat eee ann falas aM oan Seo Pe Ne Re RD ERS ROSEN oP ena TEBE SOR RI RSC Ne ase ConA Se en NRC SERIES acertcepucoancuracaroeccec teenie ira ane omaree ean ST RSE OO NSS 53 ae BS atc ta Se Ne RRR SCR a De Se Sieeoe ore grat rae mae em erage et mee a niger te atc ea guinea ae Se er aU IC a a eeeeenecsmner recta an ee deatieeremoarenmramana sure mera ore ae es SSR ES RCA CRE 
‘ See caer cman ian ene emcee ra mn area ene micie ange ata rame m a eiaaeacemnrrn e LU aS RN SR RE EAT RO Puerco ammonia ec meee antares enema eRe oa nE Emm NES oe Ne SRT BS ER REST en NOIRE ON Ne CODE RNID SERRE EE eR RT ate EO ERS ee RRR SER siraiienetet are oataeeeteee niet erie a ae ND Re ea UTE SE PIE EL LOO SS A ee Pa a RAR STRESS UO LETS CE RRS SO SET CC RC yccieciannannansonveneianien acre eerntae te erarareine arctan ma raceme nara a uate a enue mena a ee ER a ees aa taa NT a eC RU 

Beiter recurs oe smu caie uo nteaeg uae usu rarer ocrata dara SEE TU Pre sar one RRR ae te RRR RE aU NS SE Se TEN aa a REE NR RIO IU EE SE Re AC RD ROR nS peaatonnanea ene sitar eormn enumerator eee eer RO EEO Lc ata Sane er ROR RRO aH RCRA RR a RS OTRO RRR SSN TTI ae RMIT oo em re et od eeucruetcaananennsatareaerenrnntanenectacremooernie annrnmeioni mapas tooo oe ema eT ‘ CRORE NR OA IIE ARERR ERODE TL RS TORE RCS SOU MESO IS RoE S SACO OR OCR RR ROLE nena eer acnanentereaeten areca te sean rereutarianraratotatan naeeenenieeoereeee ere romeo i Ce aca ant chata scaactaniniecina en nian oh each chach stata eens tat rou ovens aura een eae aan eaten utreaapaoaaeaeeioa eaten tt oun unen aauum crane fc Bee nA CA ae RO Aa RT 
seer ann mecennaaa ae edeannccecun nano casa meni amancen ncaa enenanaaane noe aNNC MN aSaNE Enea REE EASA EA EEE i Foto et nat neue eae Nn aR RR NC SRC Oo OSS CON REO Seater Se eienratae atau ee eeu I a nO U on el ae aeRO On EN ION Ree ca Pe RT ENR RAE EET EOI ONS RE SU EIS RC a RNR ENURESIS CNR de oS aR See ca ear er arnt rn aeounea ocean arcane create ieeoraacron a amare ema uo eee Pi ARON RON REINO RO TTL RRR ROS ALONE PM BOSE RCRD RIE EELS LDR PSU SR AD SERED ARUN ONC SR RRC Sees soit eerie anette oe rt nana om atari genta os eter eat ; Pe DoS REN Tn Ne TRICE ONE ORCA EON ETERS A ROSNER ARCO SORE RR nee PSO SRE RET MOREE Ee eaeer eh careaecetrereranunernc aerate irene oe eeeeraoereeeraeeet reeset ooaeaisete ee es Pee nee a ee eR Rea RRS HC TR Se eee ea a teumaaiettn aie taeeeurcraec renten eaurtr aatc er eR TE TE ss PSCC Riera ea aA CON NNN SR ECR SS Se RC SE aa arena ana arene emanate ear emanemen on moneameameme mea , : Fe eee a ER RES SL eee So cicero roncrmpeaemmnnantaenen Fascha tans aner acne aaa aa oan eae . Foe RO NOR RSE EOE TE OGRE RRO SASS REE SR aE EDR RRR TaD RS aS SENET Shee en aerareanernenre re setrnoannnra etme ea ON TE SS ES a Peseta neo sein eS Rt a AAS RRO GO REET A LA AE ROR OO NOE RRR RS De SIREN ARES See Dia aetit at sae ta nineteen Ieee Etta ncn iauniotesoneammeneea enon tonearm ee Freon serene aa RC NE Neda AAR RS Ca CRE CPR SR RE ASRS SRS Se OO LR 
SS ae cate rien meet caine heehee aan areaermeurcae en amano OTE Pek. SCRE ER eR a a A eS a nearer renga neon emronomiar maui uae ae I OT SSS: reese PSST eR De OSE TTR OR ZONE ED ORLA RC SE SA NO ROG TS aR SRR CS 
SESS OC ae aaa ncn ae aura aniaoe aaah aa naan anu nee onde Me ene PER aan Re LON eR CPT RS EEO EEO LATHER eat ROR SPOR TT RR eo RR RT OT COR ACERT RRR Cat DRE nO ee Seis eRe oto saan ti tae cata onar e eadaaASEA ESUA PRs Fes Bec a RR RRR oO SA SR RC a Se a tear sauencre eaencor ponraueienraneeenruiatateomnnauenu a a A A fg Perea ONG CINE CO NC REBT IN RI OS REN LS EO RECS DRL LOSE EON ON RO 

SRE aaa care carom nna a anara om aeouoieremai no mcnrae erate arm anne era em E, 8 Fa ace ee a ae TC RT a RTE A a Re CRS Ua RE EO SEERA retest oie oe ecesaareat spcescitierenmemrenereoeereearteenee ener rea eno TE a ss Fest ata tena enna Pa rata a ence cate ata Sn S NC Se atv NR SPSTSESE SES PATS Oe eo ce ata ra CUE ence RAN NE a aes Ot PR It RADDA N RE RSE ARRAS UC gS ACR CGR RCP TE Te Se er eran cre enc conten aecien niaane dese remem ieee ere By Fe cea AORN a aA ENA I RC A ON or SEN BSR SERCO PRE EI OS RR eg a SESE CCT at ee naar annette stoner eee eo eee Fs — BRN en HR RR Ra CORO LSE RO SCOR SER a ae era erence eee eae nea nara er are corer ee nn —_— Barca saan tn one ena ROD RE UA RO RCN aE RO ORC OER CR ICAL STN I BOO ROSE RC RO 
Eee ee SUR a eee aac mires eae ane a oe eee EP Sa nea ata a 
eee a eee enue a ; SSRN cs TRO SR  Siesieeactete aman erenstopereeesi erento oe eae ee ET SSS SSS ise Sees eta aren ae Saari ee a ee hae acetates ae ener ate enero in ann acre ce antic neee a Te NTE EE Se Sa PENN) ss cee ean aera Pr ae Ra RS Ra a RN rR SEE ecru teres dea anemone eer ee amarante erm RS Feeeieesaetrign aloe aS OS AOC AORN ORO een ae RE RRS ERR RO ete SR OCR IRE eR aS SESE oer errant teat ecient eect roa ereragacere oe Peat tte RAN RANE rao ann ORNS OO PALE IN DIE ERAS Ren RON eR SAU SOR LR SR ANNA OE NP SES SALONS EO ES ARE SSS ON eee ae me onen naen onan nraeameen ey renee RT PSS eA AED RRND A AUTO OETENR R EASES ER NTR SENOS OY OT SOS SN ER OY SO RE SS DRT SE SNE See Secieeeeseceaiececerc cca erases cute cesta eau ten eereaen nteiee eneueeaee cients eee ceenseergueraeenecateeroameeerenteereeteteeerteeee Fees ea cree ae Hen CN CESS FE ee eae ee een me eine area cere ee te eee enema em Pose a Re aaa RN Ea ROSSELLINI oR EO ORS RD Oe RR RO ae et RC RE seiecrres rcnaare gu mcrame antec rroarraca atc errant ce crt ooenat on oars eerie a AT TO ETT SSS —— BS ea URS RN RR RN RS RRO a TESS Ee aaa erreurs saute oon eniiane eee aioe treatment een eee eat Bc a Ne a ea ERR RE Ra SR RRO REN OTR 
Ca urea uutseun gu ange ae eaten oom teeter areata ute oat a ree 7 aetna aR SR RR CC RB Sesame memati reeetenunreeeteeet atrateaeneenemeaeeneenetneteniseebeemeteeteitepatseitetteaetoreae Se: ac enn Ro RN a RECO CSRS YR ORS BOO SS SR aS RN 
EERE ae eee eae teeerenrnr en ee erenrerr ona ater reer tine eee eee eo oe ss Po OS eA ae oR RR aT SEES accent tru emg mai remem crea erect oo SS Fcc tiacaee es aR ea eR NSIC ROS RL 
Eee eae cance anieuemeinuree nea cana a necoemee ermee eninrenne eee noe ree uae neem oa area 3 Retr thet aN a NE RTA Ca RR Ren ER UC RN RRR SI SA A i eR SESS ace ees cate acess ccs arene taceeaetnsntee etna eeeeteeteneatenerrnereaeeseesceteeane amram meteememteteomsereeiteetereeerneetnenetnenriee iar oem eeeneoereeie RN connie s Pee aN Aa OER COE NCR re RE SPIRE RR PNR LON LOE ERLE DN OR SS RR RE REE RRM NR RR Dea PE ra eete ante earntattne arctan penance ieee eee eee eae eee eerie oem meee Scene en oor eieceanete COP ine a oboe REN Tn nA Rea eS ARN aL RRR ROO he AR RS RN RSP ORE SO RSS MIN RR SOR Rc Se OOO 
SE signs nS ees CEN Sy ee ee eae Saar ce OC 
SSeS iseaz cca arena nee rate eerie eae ee een nee ee Eee =. Rec s oae aca nt CRA RRC RRR RROD RO an NS A ENCORE SRW ANC RO or OC 
ee eran auenmmgeeencaneameeaucnnmara nena aerate ete ana area ma emgemeneten anmeneeeome ante xe Beer aa SSA aN RRSP TO SS Oo PO RR RR SERRE Sc sata aancione serra eci ae aorraeneuietev ream ete alate sete aterm ee ee Im UE a aa eC Sa RUT RE IS SR RO Re 
ESE aotearoa nearer ear ere a aera nism atte tetera Ear ea a ga CE CC RS 
RRs reece ees eee erensenseanesnentecismoeareaeeermeceacoseoraeeeeeeseresereeem em acaatemneenaeeesareeemmeaceeeneesameesemeremneeeateueoseeaeenanenosmaeaeseseeatmaetteteseemeteremtsatmatsermsnmnesneteetenmeetesmetteeteennen wh eee oR Re a RO SE SER SRO SE SOLER ACSC AS a ON 
HSS ge nr on Se ee ae aor a a RO RS SES acerca tee rec eee ee ce ere a oe enter eame Ese Ee a aa ea a ae Rc ER aR RR CR SR RR OC ar 
Seeger ee raerae een concen manera re muatiennran sentences ea reer oe em eh, Rear a ncn mae aaa cee REO OS are F CS ROE Rta ac IE an aE ER DORE RE CR SE oroaanenauunene nena atmeamem aaa nnanreannuanermenenamenemmat nomena eT ET SSS 3 SS Bi econo enna eT RRR ELST RC a SRO NT RA OCA RRS a eee aerete aunt erecta eee eee etter emer eee TR EE eee ms cera Sea arena ances een a an ae a ac rea cetera ag eu ee 
See ese eaateas ceca ee aanaraeae cece coerce ceueaecintomee eeraeeteeeese eee eee EEE eee eee temmmtemm oes xX . Be Stu eon apn ne ae ar AU ES SEO SRE a SS SS aT SESE eee aac eee setae apace eran earn ene ete einer amore ete eR eer orem ae ( EEE etic tenn en ba aaida cman rein crue saree atutaei toa nine neha teenie eat mee RS RE 

Seesergeeceemneepn etree tareonac re earsetnoacroeenca eon ee OTT UE ROO OOO a sss, ne a . Foret ences ete ae en ae PENAL San RS Coe nO es DAT ae RR RRR eo ERODES SLR Ee ene SR RRC secant scierresnrtnctonrecregtooeemeneee toon seer renee eee eT SSS ssi ice it COO ene in & BES aee Nae Sa RRC SEI RC oR RIS SL AR Ra G at e  R SS NORRISEN ACCCR See ele earee ioe eeeuieecincoeniometneratenceante tacit emai roma arama eee a amen a ES = Eats aR Sree ne EN NO PRR NLS Se SSR RR SAR RS MR 

SESE eee esac aren eerste nee tee tea tetera eee ed ae Fhe nr nein SR RACER NS RIS DR EARLE SSOP OER ARR RS a aN RRR PRD RS SRS Rn REO ECE 
Peery EE RE RR RE OE EO ER 
sennanag:4 marae certueiuraignui ate ieee terreno tan aaron teem ane renmee eeme e Ee a  eao REET x Ser Neo IPOD RAND OEE RUE NEE ER REASON ae SRR SPORE RE OR OR CO COR MIE NR sion cea roteuren urna ninimrenne ore errata ee aa aun om atria at ara meee miami aati oerien eae eer = re ir a Rt A a a Ca RE CR 
SESE icra acme or ear era iernceeereae maemo one aenren in anata me amteema te emma meee Boa PE aeRO Ie AT Re TRO SRT SNS EE AN TRS SOE RE 
SRR Se Ne Rope a ee neces net ear eeeaeea nanan mane atarateane renee rename cornea em . = OS RR Ca eG eR eo 
ECE cg eter Seer a ei oe I eee eee Een ances eee eteeeererermnieeeeen erate 5, POLS RR RR AL CO RN SESE USM Oo OC ORO SoC SERS ea utccesrnrsareea ne rere eet etree ae eee RN ee EE Ea alee ne ' he, Prose eNoni nena a apes CDN RCN OR ata SN SOME Ara na DD a REE DRI REESE RO oS aR REC EEE 
eseassaanaeeeneeseataeatetn en oeet oreo ieaeroreaeoranaceranitatoestaeaearasreareceecepeoerannransrotomiesesenestneestreatespmaraenesate sat tenatannnnnatetaseteretestansesnetonetoteteatanasasotatanstotstocesetarstesststenssaneanseteeetateestentatetatatenteatetatesasuserecosssttenmsernssteranetesencnesareteesectestansretsnttertetens pad Posten conser anee ne care ean ane Poorer One A CORE IED RDO nae oe SU ET UPTO ORRIN RSPR SSD PILES NIAC Sn A PE ARE BTR PSR EDC SECO RSP PSE O ASP Waa et an 
Eee atearenum aunuaeeueaate ere ae ct eae acento manent Re eee eee tem etme mere E Bes schcre tn siaaton NUa MSO RRO ANAS REAR A ZO IER RR NE SSN He SER RPA CR 
SERS caetecreatatatetaeasecocoetstrsaeean one te tsentearerearearetieatese ceaihchieraceesonagearieaenomeoee torment eerie soenecrecatereeacieaere ease ee eae eee oie Ss Pao ae aa ST EO RRS CULE RT HR SR BOZO URL RY BR CON Ra ROS OTN RS 
Seestectotcesecteceetceterecgotmeneceareseoancseteceteteveeesoeesnesneteressntertsatnetemremneeseserteerereeeeaeeearearestomeareaeeeeeeeceoereeeeareereeeeme area eareaeesseseeemncnmaesaemenemenmmeaermermeemeacnoateseatsmtesebsersetesmssnescetaateetesemremeaneeeeee oF Pasar atansti datacenter RR OE RT ORE ORR CE Ra OSS SSE ec taa ra earneraare pene tute erate ner ine ee mane ete eee eee nee es ee a ae Ne aL a RS RARER ANOS A Ra 
SR re Ree ener tere carmen aoe eure eereireree enema es arent oe me eee ae ee S Pea a eR ES Sa EA SES eae a esate eateersunetanrenbcetaenneneeanetareamemercmnerennetaneapaastoeeernareeteareatsneeemeneateeeeetnetemmeeeateaneesereaeeoaeateeteeeemeoemuesemeanesemeemeeeeaeemsaeseeeratesennemeatemeemeteeaaetomteseeeeemsaestrtcrommtesomerats zs Fe en vcnon nero RR Se MRIS CRN OR RRR SRO REO SRS NR RRO SR SE ia aac once arena rear ee ecm cen ere eam oan meee een meme mara mane mane ene ne me 3 FeRAM REI ET SN NORE BSR SOE RRS RRR ic cee eae area ian apo eee argc aie meme me arene em nn mer 3 GE EES ee ER a RE 
SEER are coe ere ere a ener earn ere nature ee rere rare nae a a FSR Se a RE RR OSE Seeerecrearee earner reer eet teenie ete mera mn ate eet eT oe TET , Go Fes ntsc sects Aa aN CR Nn RTO RRC eR RR Sed 
Se arora eau eee erence aero ci ieee aie ere eee aaa ee ghee FESR ca En aR RR 
SEES eee caer rani errr er croc irene oeaeeat ae eee erm aa RES USS moe Fo ae a ee a a I ET 
SERS c acerca ena metro reenter ete ere teeta eM ee Eee eo NI Raa tn nce Se SS ie SRN Ra RNS SERS RAP OCA ONS Oo na EN RO RUE ASRS RS RSE SEE eens ns arene ere cure acm ame ma mee cecum ere atau omic tinea eie aeem ee eee Sn OEE SCI ARC RS EO IRN SRE a ER ST Ce 

SSE eacceee teeta Stocco sae ore uaeaaeattatoeseeantaneeaanneeeeeneatearemeeeeeeetemeeapeeeeeacteme enemas eee ebazeeaeeneeanieseeesmmetm sree resmeaeeattateeeneeaeaaspesersereeraateemeamesaaitaterresmmtetsnseaac SIR A i oe He NCR OB I eS oe ERC EARN tats ORO AcE ENR ROS AERO SNR eS OREN 

SERS SEES Saeco BREESE ct ee ee SESS seeererea eats tee ececreeeesctvmeeeceaatveneuceteseeastgeieaeematceeesesnaeteareantartaspeneeceeenareoeeneeeeueeeeeet ae ateaeeeeeaeaceeehseemeesaeeeeeeneeneeemeeueaneteeereremeeeateeeoaemre esaneetemeemeer aoe eeceeateroneoereeatteg RO eRe ne ora ean CRA ERA Rae Oo RIOR CCRC EBACE DER nn TCS eR SS COO SORE RIN RNR LN Ca SRC NM ER RE a 
TEESE err eater ier etree ce ea ee ce ti are reer SSSR ane Rc 

TEESE ce ene ect ate teeter er tn era alent one etry iene ome ae see emma SE Ra CAR REMOTE a SIRE PRON ON RO SE NR EES Se ce taraaermusnaraicanoeteacratearcamereetetenreossoneteeremeeean eae ee ae nee Mme a eae atemeeee ee eeeeetsaeeieeeteeeaeateateaterapeteestemmeemrnmem nme FOC ne RE NNR REL OS Oe a ARR COLOR REM OC ORS NC SCC SORE ON 
SS eect iene cance ern eto teeter tae rete eee ae remar mare a Eooeee ee ERE ET SERN RR RR RR eR eR eo Er SR NN 
SESS Se ean maaan ere aecorane caine arate ere a aor eee mien ea CER ORS I MSN SCE AS Ae RNA ONC REESE ROS SN OA ARE OSE ELSE eo 
ocho setae eit pane eeu eee ie erie erg rere eclmeneimree eree eiei ate aero eei eara ere em SRR are eR Na eR ROSE AR Care Oats er rte We eT tee eee oC Seca cicero eee ee eae EEE ILLS TEER ee eS BO wn FARO oe na THO oO SORT OND OOO IB EOP SARITA OO IU SAR CTO TOO COPTIC TUTTO RAI COO TOD OMA OD ROOT M COUT OCOOU DITO 

Duueuean annem ee noe naena aeRO Ses 5 
pe setetetetrecetosatseateteararrmssnpobesebetetotonetotee’ ed Frese satetoreseaeenaeetoleteener eee ees ete eeee nee Eee ete OE reece Meteora 
 raaiceaicnn ena iia. fs uhatindaiuuna aie aac ee NS ne a Bonn. aaah ee oictss Pvniasomeecnmemanienen neni cee est Be cicrencinienern nnn sateen enna 

i cadeennnmnecnannoneen ate N soi cinecocc eer aaa aaa cs reinoesan ieannarnrnsrenn meee a nO ea eternity PO ee ESS SES Prosrearecteennipectiooae cores eo OEE 
rateranetitertereireneee eae, See een eet eee ee Fear tansoaciocan tana noe oman 
See 1 Fa Sa ENERO & Fe SS: 

. RRR RNR R RNS Isa po esceicissraeaaereeleemes siete reieeeaetaieanenoneeoeeten sein rertoooenetemmooee teen reearetetetateteeeee re aeace cannes nan Ce eee eee TE NOE a ene SeeEENaRTE a ener eaennereeaaaetetipeniteeneceeenronaneseeesssescneteseetesseee 

bead International bou nda facet durant ner a ag crete aie eae a ae ae a Lara RE SE 
. saheesenieniseniannamtaecrasten denen RR cee tei tee ea a eoeteie emo mee ama ear eee Ne ES oy puscn amano aannne cea sae Ree raomanaana nara ena men nea eam eae ener roar tere err eos mane eee 

' erate eee RE SS ef EE ENCE Oe eNO RENNES a ies 
ap It al a anicrahcta nurse taanranianrsrane menace mura ia are int get ener ace rm miei er menage eric oestrone reenter TE a ieee etree rte ieee 

aan eenenarenape mee em an aera one marrae ete ee ae ene hemi oeaeia re ene i a mean ee ee ee 
aceceseseedetrananateesnaareneserrseeenanseeteeen ranean eeaeeceeese er eeeareeeeee oon eeeat SEN ae ae eaten tears ieeeearieseaebeoseeneneseopssanneeasteesesaestereanaoeneeanacevesanebremensneseteeseserssanaensieeaneeesranatcssameemacnensnencenssssnncesteteeermstaneestsssanasesrsm arora armrmasanersetesmaeoeetsssne 

e . pdauuansuma rs uumauuemntanseanme tan cueamneseenm eaten mune tania anne sarang uae a io aoe mame ae ren 
sceiceeaechestanaten cianeanteapeeeeareeacearererecarire meter merece eee ere imeem ote aetna aeaseetntmeenentmesataeatneerenreermmerceapeeneeten tereretateeteteneree eames emma eet ( bscrstieesrieeseearneerseeerc eee eee eee coer etter oem ae enero eecrnietermetaceeatnetseratenepenetenteeenemnnem ater taetereeeten 
ecrsaaceree ae eee ee ee a ete acenaeeemeeeeemreee eee oestrus eseentenesetereatran ag ezeensteaeteartenraseseaemeeeeeceeceeueecaat eaessirararatecutvestatacetepetetecesmtetsanaeisteeeesettceeneteateentoteseneeereeenermnenttatarmtanreerratn 
Possreteersesrteeotueasonecanereenetesenteeeeseneebeiresenoe ai estaneemnenteneveunperetsneeateneeteretetaa nana stetatsanseaeeesestarasatosenetsateresateereeteseeasanacoaseateetorstasseseneotobeieesesausstetstebesetesesessseeatoneeeteetaaesnoacenceomteseseumnstetsreserssssnassrarareeneeeteertatasstsssestanetnementrerassossoresararsenentetetete 

. Essecesnetceesene usuarios ee ae em reo eer rer aa mn ee aon ranean ee TRI . 
i eSeeas eae eacoe ervuenaneuapuneeaeiateaeasnazateerereeeamereeeneroeaeeteetecnetem stan aeeoneateeee ea eetereeeeeee ecient areataeieaes teeta seesneaeatraneseeseseenamimamseunmatenespesetsmtneseoerenneesreteeteateeneenteteemseeaeeatetseneneersnetcaneeeseasear allroa roars marine rea amine ma mn i am ma aay ram moana meee man ant mare me ata a ie tune rea emo oO ncaa censnattaarateeeateecreareuectneeceaaeeneeaeeaee atone eeeeeeere mean oaneaeee eae eeeeeeateeaeteenseaseeeeeeeteeemeteteshseesenrseceaeeateamenteneaeearearamersemamasmmesmonemateeneeeesmmntcanecreeeeseeaeeserantearsanemtermeememeeraettrmertemmcessmscereente i ate ui cuuetadreturarie gaurantee gma gt oat uni iariae ttaaine areommge ce ea aretian aea uments med aera emt ao ame 

ey, sett, * suerecnnaeia nets arena manera ene un ee tee tone eee rere ee mere ta me a em eee one mie eee 38 
SET UNE Riv dante unonune atmnauneeemangmamierie aneaaa ue annem amram arama unm ae ama rae mend eran a a acter me me 

~~ sree eree create ee SE SO S/o: sss iit ane ees 
srrenngununee eee mira a a rm een ee eaeremmeam mar e raeneeemoe ernaeE ei rsaeeeaeetecetc rec sasucncrereeraeeeeaeanrnteereaee cect ater eure teeseeenretneeiane pete ate eeeereeenne arate atest at aetna emesis meats eee etemeameunsmrnneeee 

Po rt frre ence uated ore ont eur eau a ma aan mina ona nna outa a aerate marae amen anette Sam arama a 
nace retracrostatetaratelatet ecteseantes cconstannistecearete seat abeareeeenene teeter aaeieraeee ioaeaeteratererarereeeinremareserecsnastentrnarsaaennatennmiriestoseteetraetatetstespaessteienestistssnsntatatatatatelesststs atesoresrectatstetssrarmrerteanssteseerseyes ersensretieatonarerasseseserersyestresententessuessterennsecentsscerssostasesstateteseceestytetaeretst stacy ar eacieiaciauessessonessomsaniemrereere terme eto aceanreeeoememteaeeaeeroetaeeune ete rmee omen tne ane eeeeneeaeneaeeaeeesemeseienesemeteneepneeactntrateteatesaesmateeeceetegptceatrcteceeteaterrapettertetneatrene neti v 
pu aiic ain amram auier nme aaea amram cantare mata meee amare armen ame ee anemia nena enema are te cea e f 
SER ies eeee crete ee ane eect ene cutee eee eee ei atc erate treet 
opie snrmnoeneeten unmet eeeeoara  eg e es ec ge MRO or gi MENG MRAM ureiire none tunnteaaemennrieieae meena ene 
tirana aie me gaia aE PR SR oe (3 pce gaee & EZ fe carauen enema mannan manne auton eueac oad seansesaeaneceraterrrneoreatreuaneeerce area ea eae Eee I Sag eee RR ag cate ae IB ea mc ennrnarc cen ene cieceainegeceeneaetecteereopce eect teeter eee 
SS ee eR Ra ERS Plane nis eet nun seman samen nuance arte amare psseacesectctaneerencennensterinrseeeeereoerreeeemntiat eee ane geen eee eee aetna remeron narra ete tra tater psseariaraea renames ace researc eee Ne aT ee eee eee aoe mete tte erate tn ceterreetc arterial 

siescisataiansstenrietenesteceas esas eteserareoatoea eres remenenterreneeseara aera nearest cement acento aaah ee aaa ene ee atemeateceeeitacheeosereernteetstmereeeeeeaeretentomeoermetteeterteereet 
sSeatosecieseacrtserteeseeateesrete neers erate eater eee eeeresesceteoaneanrmrmeuteaieama emeeiannenaerteereaseerneemstetetenanereteantannrniaeenetans eneneatneancueeetnetateapeeaeenestaeestaieareetancea eeeecieseeecteeriet cy 

1 Resin creme netgear ine eet tg meme tet teeeeenteani eee neem ameter ented 
See table or minera SYMDOIS. PES eS estou an aetna oar ie rau as rere uae sere gohan tna uaa maiming aia eer aan a nna eee gaara ge ma a en emma 

Bisco erases eens emit tear ere ee eet cae gmnearrii ae een ere eae am eo ae ae TE 
etmeteieennnnneese rennet EE SS i i eee aaa atten ent 

1 I 1 rae naar te eae art re SS Nii “see EC ante 
naeriine SYMDOI IN cate nt. sethinenuns strane uranies serps oem eaten ee eeu sain anne an nats sues santana ena me mea aan ea EE aE 

ri seanieecn arate ene ee eee Eppa trenton reise eeettetepetenate ttre teeter meena enemies 
robcposcbeeasssreattesetartessteteeeeseararerstnaretaetaerearsesenesemetciroe crease reeatetteretameeerenesraticrsceneriseenetratetasreeeseaotoonupetienntetetsaersesorteoraparesasarervenneessnaneeemapaeemaasonetacnepeansememapareemasaetasenaneesuetsatatsrsrasetseanatarersasecrtsssneectetseapeeesmeteesinetestamseemeteesaeneneey saotegsrgnrrestcoc recreate em ae EO a Ea eater ere eer te eee rset 
seen e ener ee ea an UA UR ST a erase ent eaen apemeetanreetaenettetpar eee eee arte mane ee eat oe teem erento ea SEO au aes rere eee emo ae ree ee OR SS SS 8 5: estessarirerene eerie tan erate rate Pa Ea EO Ne eae eaten eee eee tue terete cena ateeeteneetctei einen tnerectgtceetate 
SES Se ea Shane ee ete meena eames einen censcieatit tenement etree 9 CA 
pchesinnessauionainea seriopensears sree daanrarentar eee rate a atmo te een amateur turaaea aoa oan annem ree 
Ee renaie rere meen ana ane mnmenae oa merrier nee on page nuance ea anaemia mia meee neonate meena neta e 
Racine oenenieaeneuntesteaeutoe eee atic te eae eiiaad etiam mei ua eanane trio ane ae Rete ame ° 2 
reeceearenteatnnareeesestneateaaesa eerie ene nearest antnreeeeeennaeaaentenreteaeataeet denen aeeapeaeeeaanntstertnretesenemeteetmtasenoeeeneeeatetem neeaasettoarsereremtm eo atsntatemesteusntnee caterer reeset 6 e 
acorns cnnresretr nn serena renege nena nee Te REMUNERATION ET SNE EEE ENS A a e ectenrrarareatenete recsrareesreee meee reeset eee aoe ane ee eee anaes enatcoa earn eaptaatueetoereaceme ornare runereeeaern oer sericea potters rian esac arre ee SINE LEN 6 

Poss aceaastnstns cence rece ee eee aE Ee EE SS TE ee eit an eerie tte eee eterna teeta eeerneenn intents iciee annette neater : 
. sa sagacetoepeteetsessransnaonneenceestonesersteteuaateteistecesstonatetaariotsteteseasresseneetesaetistionetetetnsateaetoneneeeneneneanterteseeeneaneseneeapenatetemeeseseee er aeceatee antares iaceneen reser rneeeeeeeneeeeee ea eae eaeeeeeeaereneeeeeseaeeeeeeteatnoetterttetrsretemtesnrtet 5 

0 2 5 50 7 5 kilomete rs Se pect che iter tities ees ee a ean nero eee imams aera eee ret eat oe er gett ee tna oy



eee 

THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Portugal, whose land area includes a | the EC. This growth was due, in no PRODUCTION 
portion of the Iberian Peninsula, is in one | small part, to a massive modernization | —————____LLL 
of the most mineralized areas of Western | program backed by EC structural funds. Sociedade Mineira de Neves-Corvo 
Europe. The area is geologically very | These funds were designed to overcome S.A.R.L. (Somincor) continued to 
complex, which increases its potential in | Portugal’s longstanding problems in produce copper and tin at the Neves- 
regard to mineral resources. The Iberian | transportation, communications, Corvo Mine. Piritas Alentejas S.A.R.L. 
Peninsula has a diverse mining history | technology, and health care. was the largest producer of pyrite, 
that goes back to Phoenician times and { Sidenirgia Nacional, E.P. produced iron 
its abundant mineral resources were one | GOVERNMENT POLICIES and steel, Beralt Tin and Wolfram Ltd. 
of the corisiderations that precipitated the |} AND PROGRAMS remained a significant tungsten producer, 
Roman conquest and development of the and Cimentos de Portugal, S.A. was an 

region. | The Government continued with | important producer of cement. With the 
The mineral resource industry of | legislation that would privatize many exception of copper, dimension stone, 

Portugal is modest by world standards; public companies. Petroleos de Portugal, ferroalloys, tin, and tungsten, which were 
however, growth rates during the past | $A. (Petrogal), the state oil group, was | of international importance, production of 
few years have made it a dynamic being considered for privatization along | other minerals and related materials had 
industrial sector in the country. The | with Sidenirgia Nacional, E.P. (SN), the only domestic significance. There was 
industry has undergone important changes | state steel company. The planned potential for increased production of 
with the discovery and development of | privatization of Cimentos de Portugal, | granite, marble, and slate. (See table 1.) 
the rich copper and tin deposit at Neves- | E.P. (CIMPOR) and Cia. Geral de Cal e | 
Corvo. When the mine reached full | Cimento, S.A. (SECIL), the country’s | TRADE 
production in 1991, there was a major | two cement producers, continued to be | 
increase in European copper and tin delayed until sometime in the future. The In 1990, the latest year for which 
production. The country is also a privatization issue is part of a broader complete data were available, Portugal’s 
significant tungsten producer. program to reduce the role of the state major markets continued to be France, 

Portugal posted a real GDP growth of | and restructure the Portuguese economy | the Federal Republic of Germany, and the 
3.1% in 1991, with investment continuing | from one that is state-controlled to one | United Kingdom, while its major 
to expand as a result of fiscal incentives | that is market-driven. On the revenue. suppliers were the Federal Republic of 
and foreign interest in the country. | side, income from the privatization would | Germany, Spain, and France, 
Portugal has managed to provide an help pay off some of the Government respectively. Portuguese trade with Spain 
economic environment more conducive to | debt. continued to increase because of mutual 
foreign investment since its accession into Portugal was continuing to address its | tariff and nontariff liberalization, The 
the EC in 1986. Foreign investors were | nationalized industries in other ways. It | total Portuguese market demand for 
availing themselves of Portugal’s | was spending an estimated $1.5 billion to | construction and mining equipment in 
continuing labor-cost advantage and | restructure and streamline SN to meet the 1990 was estimated to be $1.5 billion. 
favorable tax treatment.’ Foreign direct | EC’s steel industry quotas and| Table 2 shows the impact of selected 
investment in mining in 1991 was about | regulations. This was part of a program | classes of mineral commodities on 
$14 million.” placed at the disposal of industries for the Portugal’s balance of payments position 

The annual inflation rate was about | modernization of plants and development | jn relation to the EC and the world. (See 
12%. The unemployment rate was below | of infrastructure to increase table 2.) 
4%, one of the lowest in the OECD. | competitiveness and was financed by a 
Portugal has been one of the fastest joint program of the EC and the 
growing economies in the EC over the Portuguese Government. 

past 5 years and was expected to continue 
growing at a rate above the average for 
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‘STRUCTURE OF THE .—i«=™” The Neves-Corvo complex consists of | taken place at both the Seixal and Maia 

MINERAL INDUSTRY , four proven ore bodies: Graca, reported plants at an estimated cost of about $278 

NARNEINAL SNM as | to be averaging 10% copper; Corvo, | million. The program was intended to 

By world standards, the mineral ranging from 7% to 10% copper; Neves, improve product quality, reduce 

industry of Portugal is mo dest: however, | #V°"@sins 1% copper; and Zambujal, a production costs, increase energy 

the country was a significant pro ducer of complex sulfide ore of copper, lead, and efficiency, | and implement a 40% 

copper and tin from Somincor’s Neves- zinc. Zinc 1s also associated with the rationalization of personnel. 

Corvo Mine. The mine is considered to other three deposits, reportedly averaging In other actions, the Government 

be one of the richest copper deposits in 10% in the Graca ore body. changed SN _ into a public limited 

the world and was the largest copper Outokump u Oy, a Finnish company, | company 9s 3 ma step toward 
mine of any type in Western Europe. announced its cancellation of a feasibility | privatization. If SN is privatized, the 

Most of the large mineral resource study for building a copper smelter and Government was expected to retain a 

companies are owned or controlled by the refinery in Portugal. The joint venture, minority share of 25 % to 30 % to 

Government, although there are some known as the Metalurgia do Cobre | maintain an effective role in_ the 

privately own ed operations. The (Metcob) project, was 60% owned by | company’s affairs. 

Government was engaged in efforts to Outokumpu, with the remaining interest : ; 
privatize some state-owned industries, held by a consortium of Portuguese . Tin.—Somincor’s tin concentrator was 

which included mineral resource companies, including the state-owned inaugurated in May 1990. The facility 

companies. Investimentos e Participacoes do Estado includes three stages of crushing, then 

Ownership of minerals is vested in the (IPE) a grinding, tabling, and flotatio n and 
Government by the Constitution. Any Preliminary plans had called for the filtration. The project also included 

person, Portuguese or foreigner, may construction of a 200,000-mt/a-capacity related infrastructure, utilities, a loadout 

explore for and. if a mineral deposit is anode smelter and a 100,000-mt/a- | facility, anda 5-km-long tailings pipeline. 

found, apply for a concession. The capacity refinery. Outokumpu stated that The plant was considered to be unique in 

General Directorate for Geology and uncertainty regarding the ability to obtain | that it was designed to Process two types 

Mines is the central department of the necessary financing was the reason for | of ore. One ore type is a shale, and the 

Ministry of Industry and Energy and canceling the project. At the same time, other ore type is a sulfide. The process 

regulates the mineral industry and collects the company announced its decision to will produce three grades of tin 

statistics. | About 35,000 people are discontinue active involvement in studies | concentrate ranging from 25 % to 55 % 

employed by the mineral industry, of other international copper smelter | metal content. Plant capacity is 5,000 

including mining and processing. projects. | mt/a of tin in concentrate, which should 

Pirites Alentejanas S.A.R.L.’s metals | make Portugal one of the world’s top 10 

———____________________________ | concentrate plant at Aljustrel came on- | tin producers. Somincor stated it would 

| COMMODITY REVIEW stream in late 1991. The company stated | initially produce two grades of 

Metals it was planning to process up to 1.2 | concentrate: one with a grade of 50% to 

Mmt/a of copper, zinc, and lead-silver | 55% tin and the other with a lower grade 

Copper.—The Neves-Corvo Mine ore from its Moinho ore body. The | of 30% to 35% tin. Although plant 

which started operations in 1989 was Moinho ore body contains estimated capacity was 5,000 mt/a, recovery levels 

operating at about 95% capacity at the minable reserves of 22.4 Mmt grading would fluctuate from year to year because 

end of 1991. Somincor, the operating 0.9% copper, 1.2% lead, 3.3% zinc, and | of the complex nature of the ore body. 

company, is 51% Government-own ed 36 g of silver per ton of ore. Estimated In 1990, mining was restricted to the 

through the Portuguese Mineral cost of the plant was $114 million. Upper Corvo and Graca deposits. 

Development Agency (EDM). The Output would be exported mainly to ; 
minority partner is RTZ Corp., a United European markets. Tungsten.—lIn late 1990, Minorco S.A. 

Kingdom company, which owns 49% of | of Luxembourg finalized its purchase of 

the joint venture. Iron and Steel.—The Portuguese iron 91% of Beralt Tin and Wolfram S.A. 

The mine is designed to produce 1.3 and steel operation was nationalized in The remaining 9% interest was retained 

Mmt of raw ore per year, which was 1975 and continues to function as a public by the Portuguese Government. | Beralt 

expected to yield 500,000 mt/a of entity incorporated as SN. SN is seeking | was the only producer of tungsten in 1991 

concentrate averaging 26% copper to ensure its viability beyond the and was proceeding with development 

content. The estimated life of the mine, transition period of 1992, as mentioned in | work at its Panasqueira Mine at Barroca 

based on proven reserves, was 20 years. Portugal’s Act of Accession to the EC. Grande. The work iS to improve 

Total investment in the project was SN had almost completed its | efficiency and increase the life of the 

estimated to be $400 million. restructuring and modernization program | mine. Most of the work was directed 

at yearend. Extensive modernization has | toward accessing lower levels where 
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proven reserves were estimated to be | sector is switching away from oil. There OUTLOOK : 
sufficient for a 40-year mine life. are no gas reserves and no nuclear | --—WH— 

Beralt was in the second year of a 5- | powerplants in Portugal. Hydropower The present structure of the mineral 
year plan to increase production from the | accounts for about 45% of electricity industry could change in the near future 
current 1,900 mt/a to 3,000 mt/a of high- | generation. The Government was seeking as there is significant mining exploration 
grade concentrate averaging 75.5% | to diversify its energy sources and in progress by several foreign companies. 
tungsten. The mine has three levels; | increase electrical power capacity to The Iberian Pyrite Belt, which extends 
level 1 is mined out. All current | meet consumption growth. To that end, from the southwest coast of Portugal near 
production is from level 2. In 1993, | the Government was considering major Setubal to the Guadalquivir River near 
Beralt was planning to mine 80% of | energy projects. One was _ the Seville, Spain, is a prime target area for 
production from level 2 and 20% of | construction of a liquefied natural gas this exploration. 
production from level 3, which is | pipeline, originating in Setubal, 50 km Tax incentives and other stimuli should 
currently under development. Starting in | south of Lisbon, and going north 300 km encourage further interest by mineral 
1994, all mine production was planned to | to Oporto. A gas-fired electric | secsource companies, which in turn should 
be from level 3. Most of the concentrate | generating plant would be linked to the cause discovery and development of other 
is sold to General Electric Co. of Europe | pipeline. mineral resources and modernization of 
for lighting equipment. The total project cost was estimated to existing industries. In the short term, 

| be about $750 million. A four-unit, however, Portugal is expected to remain 
Industrial Minerals 1,200-MW coal-fired station is to be built | , net importer of mineral-related 

at Pego. The first unit, generating 300 products, especially mineral fuels. 

Demand for cement continued as the | MW, was scheduled to be on-line in 1992 

building and _ construction industry | and the total project completed by mid- | —————— 
maintained its levels of activity. This | 1994. ‘Organization for Economic Cooperation and | 
situation was expected to continue given | The Administracao do Porto de Sines 1991/1992, p, ' se Economic Survey, Portugal, 
the substantial volume of work expected | (APS) has initiated a program to build a | where necessary, values have been converted from 
in coming years to develop Portugal’s | terminal at the Port of Sines principally | Portuguese escudos (Esc) to U.S. dollars at the rate of 
infrastructure. The Portuguese | for steam coal imports by Electricidade | ®*°!4!-22=US$1.00, the average exchange rate for 1991. 
Government was continuing to examine | de Portugal (EDP) for the electricity | ory ER SOURCES OF INFORMATION 
measures to privatize the country’s | sector. The two major cement producers, 
cement industry. | CIMPOR and SECIL, also use coal as a | Agencies 

The dimension stone industry continued | major fuel source. The main source of | Ministry of Industry and Energy 

as a very important segment of the | the 3 Mmt of coal imported in 1991 was Rua da Horta Seca, 15 | 
mining industry in terms of value. | the Republic of South Africa. (See table 1200 Lisbon 
Marble is the most valuable of the stone | 3.) 
products and accounts for about 68% of General Directorate of Geology and Mines 

stone production. The main area for} INFRASTRUCTURE to00 tee Enes, 7 
marble mining continued to be the district men 
of Evora. The transportation network includes Geological Survey of Portugal 

3,613 km of railroad, most of which is Rua Academia das Ciencias, 19 - 2 
Mineral Fuels operated by the state-owned Portuguese 1200 Lisbon 

Railroad Co. (CPR). Most of the 

Coal accounts for about 4% of total | trackage is single-track, 1.665-m gauge, | Publications 
energy consumption. Most coal is | of which about 15% is electrified. CPR | Bulletins listed are published by the 
imported although there are some | was planning to match the European Ministry of Industry and Energy, 
domestic reserves. Empresa Carbonifera | gauge width (1.433 m) to a number of Lisbon: . 
do Douro S.A., a state-owned company, | key routes through the country. It was Bulletin of Industrial Statistics, monthly. 
operates the Germunde Mine at Castelo | expected this would be done by adding a marek of Statistics, monthly. 

. . ae . ulletins listed are published by the 
de Paiva. The mine produces 200,000 | track to the existing lines. Portugal has General Directorate of Geology and 
mt/a of anthracite coal. However, the | about 74,000 km of usable highways, of Mines, Lisbon: 
Government was planning on closing the | which 84% is paved. Goods are also Bulletin of Mines, quarterly. 
mine at the end of 1994 because of high | moved by waterborne coastal shipping. Bulletin of the Geologic Survey of 
production costs and difficult mining | Major seaports are Lisbon, Porto, Ponta Portugal, quarterly. 
conditions. Delgada, and Sines. 

There is a growing demand for 
imported coal because the electricity 
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TABLE 1 

PORTUGAL: PRODUCTION OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990° 1991° 

METALS : | 

Arsenic, white 218 214 199 200 200 

Beryl concentrate, gross weight 4 4 °4 4 4 

Copper: | 

Concentrate: 

Gross weight 800 42,483 411,836 *651,750 2654,129 

Cu content 100 3,739 103,718 262,938 2164, 768 

Metal:° | 

Smelter: - : 

Primary 2,000 2,500 68 1,000 1,000 

Secondary 2,000 2,000 2,000 2,000 2,000 

Total 4,000 4,500 2,688 3,000 3,000 

Refined, primary 5,300 6,000 6,000 6,000 6,000 

Gold, mine output, Au content kilograms 248 267 295 *350 360 

lronand steel: TT 
“fronoreandconcentrate: | 

Gross weight: 

Hematite and magnetite 9,142 3,450 —_— — — 

Manganiferous | 18,316 23,300 13,178 212,480 11,600 | 

Total 27,458 °26,750 13,178 212,480 11,600 

~Feconten: OCs EE 

Hematite and magnetite °4,000 8,296 °1,106 — — 

Manganiferous °5 ,000 1,957 4,689 4,443 - 24376 

. Total 9,000 10,253 °5,795 4,443 24,376 

Metal: 

Pig iron thousand tons 435 445 377 2339 2340 

Ferromanganese 17,000 10,000 213,170 12,480 12,000 

Silicomanganese 8,000 5,000 — — — | 

Ferrosilicon . 2,000 — — — — 

Silicon metal 3,000 2,500 — — — 

Total 30,000 17,500 13,170 12,480 12,000 

Crude steel thousand tons 530 802 762 ¥ 2699 2528 

Lead: Refined, secondary’ 6,500 6,500 7,000 76,000 | 6,800 

Manganese: Mn content of iron ore 2,059 1,782 °1,800 1,200 1,200 

Silver, mine output, Ag content kilograms 755 877 ™19,300 r 242,200 42,600 

Tin: 

Mine output, Sn content 64 81 63 4,680 10,360 

Metal, primary and secondary 22 58 °62 1,404 3,100 

Titanium, concentrates: 

Gross weight 141 59 *111 45 40 

Content of TiO, 70 30 °55 22 20 

Tungsten, mine output, W content 1,205 1,382 1,376 1,400 1,400 

Uraniumconcentrate: Ucontent = | 142 189 124 130 125 
Zinc: Smelter, primary 5,800 r5 500 5,000 75 500 5,500 

INDUSTRIAL MINERALS 

Barite 660 1,740 1,729 1,220 1,400 

Sccfounues ated ofube. 
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| TABLE 1—Continued 

PORTUGAL: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990° 1991° 

INDUSTRIAL MINERALS—Continued 

Cement, hydraulic : thousand tons _ °5 800 5,900 *6,000 6,000 6,000 

Clays: , | 

Kaolin’ 66,736 71,200 58,297 273,849 74,000 

Refractory® 240,000 250,253 50,000 50,000 50,000 

Diatomite 2,880 2,070 2,990 2,190 2,200 

Feldspar 40,729 51,093 65,854 743,954 45,000 

Gypsum and anhydrite — 338,029 °300,000 300,000 300,000 

Lime, hydrated and quicklime*® 200,000 200,000 200,000 200,000 200,000 

Lithium minerals: Lepidolite — 212 274 2159 140 

Nitrogen: N content of ammonia 153,900 190,500 °151,000 198,200 186,000 

Pyrite and pyrrhotite (including cuprous), gross weight 279,061 244,175 199,018 2144,190 *138,760 
Salt: OO — — ~ ~~ 

Rock 513,203 535,942 *583,670 523,300 524,800 

Marine® 7123,000  =—s- 7138, 784 150,000 125,000 125,000 

Total® *636,203 2674,726 733,670 648,300 649,800 

Sand° | 5,000 5,000 5,000 5,000 5,000 

Sodium compounds, n.e.s.:° 

Soda ash 160,000 155,000 155,000 150,000 150,000 

Sulfate 55,000 52,000 55,000 50,000 50,000 | - 

Stone:* | 

Basalt thousand tons 65 ° 287 286 85 80 

Calcareous: . 

Dolomite do. 100 7105 100 100 100 

Limestone, marl, calcite do. 10,000 715,418 15,000 14,000 15,000 

Marble do. 570 2672 700 650 700 | 
Diorite do. 1,600 1,600 1,500 1,500 1,500 

Gabbro do. 50 50 50 50 50 

Granite do. 26,393 27,071 76,752 6,800 6,800 

Graywacke do. 1 728 18 20 18 

Ophite do. 50 264 58 60 60 

“Quartz ©. do, 130 214 10 10 10 
Quartzite do. 600 2568 600 575 600 

Schist do. 50 7105 100 100 100 

Slate do. 100 227 32 30 30 

Syenite do. 75 223 25 25 25 

Content of pyrites 122,787 111,344 90,752 95,000 96,000 

Byproduct, all sources® 5,000 3,000 3,000 3,000 4,000 

Total® 127,787 114,344 93,752 98,000 100,000 

Tale 7,702 7,187 8,063 27,926 8,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite thousand tons 254 241 258 276 237 

Coke, metallurgical® do. 160 160 160 | 160 160 

Gas, manufactured® million cubic meters 136 136 136 136 136 

Petroleum refinery products:° oO 

Liquefied petroleum gas thousand 42-gallon barrels 3,500 3,600 T 24338 24,628 4,500 
Sce footnotes at end of table. 
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TABLE 1—Continued 

-PORTUGAL: PRODUCTION OF MINERAL COMMODITIES1—CONTINUED 

(Metric tons unless otherwise specified) 

Commodity | 1987 1988 1989 1990° 1991° 

MINERAL FUELS AND RELATED MATERIALS—Continued | 

Petrolium refinery products:°—Continued thousand 42-gallon barrels 

Gasoline do. 8,500 8,900 214,646 * 214,646 10,000 

Jet fuel do. 4,900 4,700 r 25,791 r 25,158 5,000 

"Kerosene do. 220 230 225 230 225 
Distillate fuel oil | do. 16,800 17,500 * 221,365 * 221,440 22,000 

Residual fuel oil do. 15,600 16,200 ¥ 292,637 ¥ 292,810 21,000 

All other products do. 8,800 9,300 9,000 8,800 9,000 

_ Refinery fuel and losses do. 3,900 4,100 4,000 3,600 3,800 

Total — do. 62,220 64,530 82,002 *81,312 75,525 

'Table includes data available through July 1, 1992. 
"Reported figure. . 

‘Includes washed and unwashed kaolin. 
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TABLE 2 
PORTUGAL: 1990 BALANCE OF PAYMENTS, SELECTED MINERAL COMMMODITIES'! 

(Thousand dollars) 

Ex 

Mineral commodity to European veoropean Net gain ‘othe fron the Net gain or 

Community Community or (loss) world world (loss) 

CRUDE INDUSTRIAL MINERALS 
Feldspar 259 1,838 (1,579) 461 2,170 (1,709) 
Magnesite — 470 (470) — 472 (472) 

Slate 773 42 731 835 42 793 
Other 45,952 50,854 (4,902) 64,927 78,825 (13,898) 
Total 46,984 53,204 (6,220) ~ 66,223 81,509 ~ (15,286) 

METALLIFEROUS ORES oO — OO ne a 

Copper } 134,840 33 134,807 299,807 33 299,774 
Lead 3,336 — 3,336 3,336 _ 3,336 
Tin 3,230 354 2,876 3,328 586 2,742 
Other (including waste and 42,880 20,846 22,034 49,037 38,394 10,643 
scrap) 

Total 184,286 21,233 163,053 355,508 39,013 316,495 
Nonmetallic mineral manufactures 142,671 33,780 108,891 255,595 85,478 170,117 

METALS Oo oO OO SO ee 

Ironandsteel tits 93,822 677,922 (584,100) 128,334 792,046 (663,712) 
Mercury sts—‘—s—sS _ 2B (73) _ 134 (134) 
Other nonferrous metals” 55,067 305,048 (249,981) 62,890 - 443,615 (380,725) 
a 148,889 983,043 (834,154) “191,224 “1,235,795 (1,044,571) 

Mineral fuels ti‘i—~™S 322,406 532,093 (209,687) 568,005 2,743,801 (2,175,796) 
"able prepared by Harold Willis, Section of Interatimal Data. =~CS*~=“‘“‘=~*‘“‘“‘<COSSSSS 
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TABLE 3 

PORTUGAL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 Oo | 

(Thousand metric tons unless otherwise specified) | 

Commodity nd maior cavity owers. Location of main facilities capacity 

Cement Cimentos de Portugal S.A. (Cimpor) 10 plants, various locations 6,000 

(Government, 100%) 

Coal Empressa Carbonifera de Duro S.A.S.L. Germunde Mine at Castello de Paiva ~ 250 
(Government, 100%) | | 

Copper Sociedade Minera de Neves-Corvo S.A.R.L. Neves-Corvo Mine near Castro Verde 500 

(Somicor) (Government, 51%; RTZ Corp. | 

49%) : - 

Diatomite Sociedade Anglo-Portugesa de Diatomite Lda. Mines at Obidos and Rolica 5 

Feldspar A.J. da Fonseca Lda. Seixigal Quarry, Chaves 10 

Ferroalloys Electrometalurgia S.A.R.L. (Eurominas) Plant at Setubal 100 

Petroleum, refined, Petroleos de Portugal (Petrogal) (Government, Refineries at Lisbon, Porto, and Sines 300,000 

barrels per day 100%) 

Pyrite Piritas Alenejanas S.A.R.L. (Government, Mines at Aljustrel 500 

82%; Boliden AB, 10%; others, 8%) 

Steel, crude Sidertirgia Nacional S.A.R.L. (Government, Ironworks and steelworks at Seixal and Maia 1,000 

100%) 

Tin Sociedade Minerera de Neves-Corvo S.A.R.L. Neves-Corvo Mine near Castro Verde 5 

(Somicor) (Government, 51%; RTZ Corp., 

49%) 

Tungsten Beralt Tin and Wolfram (Portugal) Ltd. Mine and plant at Panasqueira 1,600 

(Minorco S.A., 91%; Government 9%) 

Uranium, metric tons Empresa Nacional de Uranio (ENU) Mines and plant at Guarda 170 

per year (Government, 100%) 

Zinc, refined Quimigel E.P. (Government, 100%) Electrolytic plant at Barreiro 11 
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TABLE 4 | 
PORTUGAL: RESERVES OF 

MAJOR MINERAL COMMODITIES 

FOR 1991 

(Million metric tons) | 

Commodity Reserves’ | 
(ore) 

Copper 32.5 | 

Lead | 5.0 

Tin 3.0 

Zinc 3.5 

*Estimated. 
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THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

In 1991, political and social instability | other. Reportedly, during the period | Government’s planned restructuring and 

in Romania continued from the preceding | from 1990 to 1991, certain regulations | modernization effort would include the 

year. As in 1990, the country’s unstable | stipulated that the Government would | following: 

political situation and social unrest, | continue to set prices for raw materials, ethe establishment of a Romanian Iron 

including strikes in the country’s mineral | including those for minerals and fuels, | and Steel Institute to develop future 

industry sectors, brought some industries | during and subsequent to the economy’s | strategies for the country’s metals- 

to a virtual halt for extended periods of | transition to a market system. However, | producing industries; 
time and affected the country’s entire | other legislation during this period ethe modernization of continuous 
economy. The country’s GDP declined | promoted a _ two-tiered system of | casting equipment in current use with new | 

by 21%, from about 10.9 trillion lei in | privatization of the economy. The first | process control and automation systems, 

1990 to 8.6 trillion lei in 1991.' The | stage was to involve the auctioning off of | and the increased application of 

value of industrial output declined by | small-to medium-sized state-owned | continuous casting in the steel industry to 

about 13%, from 5.3 trillion lei in 1990 | enterprises to Romanian citizens only. | a level in excess of 80% of Romania’s 

to 4.6 trillion lei in 1991.2 Reportedly, | The second stage would entail total | total steel output; 

the gross value of output in Romania’s | and/or partial sale of larger heavy *the modernization of rolling 

coal mining, constructions material, and | industries, including those in the minerals | facilities, especially finishing, coating, 

metals mining and processing sectors | sectors, to both Romanian and foreign | and heat treating installations; 

declined by about 16%, 24% and 25%, | organizations and individuals.* Whether erestructuring of steelmaking entirely 
respectively, in 1991, compared with that | or not central government price controls | on the basis of oxygen converters and 

of 1990.° Similarly, the value of output | would be in effect in this program | electric arc furnaces; and 

in the natural gas and _ petroleum | apparently had not been addressed. *the modernization of environmental 

extracting industry declined by 15%, In 1991, a _ senior official of | protection programs in the minerals 

while that in the petroleum refining | Romania’s Ministry of Industry | industry with technically advanced 

industry declined by 36%, compared with | announced that restructuring and | pollution abatement systems. 

the output levels achieved in 1990. modernization was to be the chief goal Parallel modernization and 

Romania’s mineral industry continued | for the country’s minerals industry. | rationalization programs were planned for 
to produce modest amounts of bauxite, | According to the Government’s proposal, | the country’s mining and beneficiation 
copper, iron, lead-zinc, and manganese. | the program to modernize the country’s | activities in the mineral fuels and 
The output of petroleum was substantial | iron and _ steel industry would be | nonferrous metals industries. To raise 
by European standards but showed a | implemented over a 5-to 6-year period. | the output of bituminous coal in the Jiu 
continuing decline because of both From 1981 to 1989 the Communist- | Valley coalfields by 400,000 mt/a, 
depletion and a lack of technology needed | led Government of Romania carried out | continuous longwall mining would replace 
for increasing the recovery of petroleum. | an accelerated export program to pay off | the shortwall and room-and-pillar mining 

the country’s convertible currency-based | methods that have been in use. 

GOVERNMENT POLICIES foreign debt, while at the same time Lignite mining in the Oltenia region 
AND PROGRAMS reducing imports to a minimum. This | would be upgraded through the addition 

S| olicy left the country with little available | of new open pit mines, bucket wheel 
Throughout 1990 and 1991, the | capital to maintain a transfer of western | excavators, and high-capacity conveyors 

policies of the Government of Romania to | technology to its industries. Periodic | and dumpers. Also, technical assitance 

orient the country’s economy to a market | difficulties in acquiring spare or | would be sought from abroad to develop 

economic system were carried out at a | teplacement parts for capital equipment | and exploit geothermal energy resources 

slower rate than in most other former | Supplied from abroad, mainly during the | in the Banat and Crisana areas. 

centrally planned economy countries of | 1970’s, was another consequence of this In respect to the nonferrous metals 

Eastern Europe. The Government’s | policy. To maintain current or reduced | mining and processing sectors, the 

economic reform policies, however, did | Capacities in the steel industry and | Government planned to raise mining 

not always appear coordinate with each | Significantly improve efficiency, the | efficiency and the rate of recovery of 
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copper (50% in 1991) at the Moldova | TRADE aluminum, whose exports declined from 
Noua and Rosia Poieni mining operations | ———_________—___—— | $39 million in 1987 to $7,000 in 1989 

by acquiring new excavators, loaders, Detailed statistics for Romania’s | 204 rose to only $70,000 in 1991. Coal, 
| dumpers, and high-capacity conveyors. foreign trade for 1991 were unavailable. metallic salts, and unroasted iron pyrites 

New ball mills, flotation cells, and However, Romanian sources reported comprised the major share of U.S. 
automatic control and environmental exports on a dollar accounting basis to exports to Romania. In 1991, a 

monitoring equipment would be installed | pave increased slightly (1.5%) in 1991 substantial share of Romania’s mineral 
at the beneficiation plants. Similar compared with those in 1990, while imports from the United States also 
measures would be taken for the copper, exports on a ruble accounting (clearing) declined in value, compared with those in 

and lead and zinc mining and processing | pasis fell by almost 32%. This was 1990. However, Romania’s import of 

operations at Baia Mare, where the metal largely the result of the collapse of the sulfur and unroasted iron pyrites from the 

recovery rate in 1991 reportedly ranged | Cy4RA’s barter-based markets, including United States appeared to have been the 

from 50% to 70%. Additionally, the | those for minerals trade. first such shipment in recent years and 

aluminum smelter at Slatina would be This data, however, mainly reflected | 4S valued at $2.4 million. 

refitted with new electrolysis units and | the rapid dissolution of soft currency | —— WW ——___ 
equipped with wet scrubbers. Waste | accounting procedures in the former STRUCTURE OF THE | 

gases at Slatina have been a serious | CBA areas, as well as the overall | MINERAL INDUSTRY 
| concern to the country’s health officials, | orientation by Romania and other former| = i ti (i(‘(‘ié;C;O;~™ 

especially fluorine emissions. Eastern European centrally planned The information provided in table 2 

Reportedly, in other related fields, economy countries toward the developed lists the names of administrative bodies as 

contracts would be tendered to foreign | western European market.° well as subordinate production units of 
firms to modernize Romania’s production Romania reported the exports of fuels the chief branches of the country’s 

of diamond drilling equipment and to | and nonmetallic mineral raw materials in | mineral industry. (See table 2.) 
improve the technical level of geological | 1991 to have amounted to almost $620 

exploration for minerals in Arges, Banat, | million, constituting 17.5% of total | COMMODITY REVIEW 
Cluj, Harghita, Hunedoara, Maramures, exports on a dollar accounting basis. At 
and Suceava. the same time, imports of fuels and In 1991, the profile of Romania’s 

During the year, Canadian and | nonmetallic mineral raw material products | mining, processing, and fabricating 
Romanian officials reportedly held talks | were valued at $2.5 billion, or about 49% | industries reflected the economic 
in Bucharest concerning possible | of total imports. Similarly, exports of | priorities dictated by the previous regime. 

Canadian assistance in modernizing | base metals (ingot and semimanufactures) | In concert with the rest of the former 

various sectors of Romania’s minerals | in 1991 amounted to about $610 million, | member countries of the CMEA, 
industry. or more than 17% of the total value of | Romania’s policy for industrial | — 

| Romania’s exports, while imports of this | development was structured on the 
PRODUCTION category amounted to about $220 million, | U.S.S.R.’s model of industrial 

| or more than 4% of total imports. development. Centrally planned 
In 1991, the country’s overall trend of In 1991, Romania’s leading mineral | economic policy, relative to raw 

mineral production continued to decline | exnorts to the United States included | materials, stipulated self-sufficiency at all 
in nearly every category of mineral aluminum, nonalloy flat-rolled steel | costs, and where possible, total 

production chiefly because of ongoing products , and refined petroleum products. independence of the world market in 

political and social instability in the | Within the field of Romania’s exports to | respect to imports. The profit motive 
country throughout the year. Factors | the U.S. market, the sharpest decline was | was eliminated, and an economywide 
such as shortages of foreign exchange that of petroleum refinery products, system of subsidies was _ established. 

required for imports of raw materials | which fell from $122 million in 1990 to | Heavy industries such as mining, 
(largely natural gas and petroleum), the $523,000 in 1991. This was consonant metallurgy (steel and nonferrous), and 

slow pace of transition to a market | yin, both the reduced output of | machine building were given priority 

economy system, as well as the loss of | Romania’s domestic crude petroleum as | allocations of capital for both 
the Council for Mutual Economic | wey] as significantly reduced imports of | development and modernization. 

Assistance (CMEA)-based = mineral | crude petroleum in 1991 that were needed | Romania’s post-1989 minerals industry, 
commodity trade continued to adversely | a5 feedstock for the country’s relatively | however, was under the twin clouds of 

affect Romania’s heavy industries. In large petroleum refining sector. Most of unacceptable rates of environmental 

1991, Romania’s entire mineral industry | Romania’s exports to the U.S. market | pollution and questionable economic 

continued to be owned and operated by | showed declines compared with those of | viability. 
the state. (See table 1.) 1991. The chief exception was that of 
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Metals hoisting ore grading about 0.35% Cu or | placer gold were also produced. In 1991, 

less. Concentrates from these areas were | Romania requested the immediate return 

Aluminum and Bauxite.—In 1991, | smelted and refined at Baia Mare and | of its gold bullion reserves from the 
Romania continued both open pit and | Zlatna. U.S.S.R. During World War I, Romania 
underground bauxite mining operations at The significant decline in mine | sent its gold bullion reserves, valued at 
Dobresti-Oradea. Domestic bauxite was | production of copper in 1990 and 1991, | $38 billion at current prices, to Russia for 

blended with small quantities of bauxite | compared with that of 1989, reflected | safekeeping. | Following the Russian 

imported from Yugoslavia to be used as | both rapid depletion of the country’s | Revolution in 1917, the Soviet 

a feedstock at the Oradea alumina | economic ore reserves and greater worker | Government reportedly refused to return 

refinery. Imported feedstock was used | mobility in the work force in the mining | the gold to Romania on ideological 

exclusively at the Tucea refinery. | districts. Reportedly, from the early | grounds. 

Bauxite traditionally imported from | 1980’s to 1989, work force mobility in 

Greece for the Tulcea refinery, in recent | mining was severely restricted by the Lead and Zinc.—Low-grade ore was 
years, reportedly was replaced largely by | Government to ensure adequate supplies | produced at underground mines in the 
bauxite imported from Australia and | of domestically produced raw materials at | Baia Mare, Borsa, Certej, and Rodna 
Guinea. all costs. districts, grading from 0.4% Pb and 

The Tulcea refinery exclusively | 0.6% Zn to 1.0% Pb and 1.2% Zn. 
produced metallurgical-grade alumina, Iron and Steel.—Despite showing | Moreover, Romania’s lead and zinc ores 

whereas the Oradea refinery produced a | increases in 1988 and 1989, the output of | also contained copper (0.35 %), as well as 
small quantity of hydrated alumina in | iron ore from the country’s two operating | associated antimony, bismuth, cadmium, 

addition to metallurgical-grade alumina. | mines at Hunedoara and Cluj Napoca, | gold, and silver. Owing to the complex 

Romania’s only primary aluminum | generally, has been declining since 1970. | mineralogy of the lead and zinc ores, 

smelter was at Slatina in the southeastern | Moreover, domestically produced ore and | concentrates produced from these ores 
part of the country. Despite high energy | concentrate did not significantly | were of uneven quality. Lead and zinc 

costs and substantial losses incurred from | contribute to the feedstock requirements | recovery in concentrate reportedly ranged 

the production of primary metal, | of the country’s steel industry. Slightly | between 50% to 75% PbS and ZnS. 

reportedly, in 1991, Romanian officials | more than 2 Mmt of low-grade ore (26% The decline in production during 1990 

indicated that the country would continue | Fe) annually was washed and | and 1991, to a large extent, reflected a 

to produce primary aluminum. | concentrated to produce about 400,000 | relaxation of the Government’s mandate 

Reportedly, Romania’s aluminum | tons of concentrate, grading 50% Fe. | to produce minerals at all costs as well as 

industry would utilize 60% of its primary | More than 95% of the iron and steel | the breakdown of intra-CMEA barter- 
smelting capacity to produce about | industry’s iron ore requirements were met | based trade that to a significant extent 

160,000 mt/a of primary aluminum. | through imports. The U.S.S.R. | supplied member countries with mineral 

Owing to a shortage of convertible | traditionally has been Romania’s chief | fuels and raw materials. 
currency required for importing | supplier of iron ore, accounting for more 

aluminum as well as the need to maintain | than 50% of total imports of iron ore. In | Industrial Minerals 

socially acceptable levels of employment, | 1991, lacking the convertible currency 

Romania’s industry officials endorsed the | needed to obtain iron ore for its 15- Romania’s extensive output of 
continuation of domestic primary | Mmt/a steel industry, Romania’s output | industrial minerals apparently was 

aluminum production to supply the | of crude steel reached just over 7 Mmt, | sufficient to meet most domestic needs. 

country’s needs. Reportedly, efforts to | or about 50% of the country’s output in | Barite, bentonite, diatomite, feldspar, 

modernize the aluminum industry to | 1989. Reportedly, plans were discussed | graphite, gypsum, kaolin, and limestone, 

increase efficiency and reduce high levels | during the year to create a single holding | among others, were mined at about 60 

of pollution would continue. company that would handle privatization | deposits throughout the country. 

and modernization of the steel industry. | Industrial minerals should play an 
Copper.—Copper was mined largely | Also, Romanian steel industry officials | increasingly more important role in the 

in two districts: the northern-northeastern | consulted with representatives of France’s | country’s economy. The need to 

part of the country that included mines at | Usinor-Sacilor about France’s experience | modernize the country’s economy and 
Baia Sprie, Cavnic, and Lesul Ursului, | in restructuring its steel industry. infrastructure will increase demand for 

and in the western-southwestern part of asbestos, cement, clays, dimension stone, 

the country, with major mines at Gold.—Romania’s__ reported _ gold | and other industrial minerals. 
Moldova Noua, Rosia Poieni, and Rosia | production of 2 mt/a was primarily a 

Montana. Generally, the grade of ore | byproduct of the country’s copper and 

has been low, with major producing | lead and zinc mining and _ refining 

mines (Moldova Noua and Rosia Poieni) | operations. Small amounts of alluvial 
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Mineral Fuels petroleum. Romanian officials reportedly | ascertained in detail, ensuring the 

also expressed interest in participating in | projected reliability of projected 

Coal.—In 1991, labor unrest | the construction of a 12 Mm’/a natural | beneficiation and production operations. 

continued in the Jiu Valley coalfields, | gas pipeline that would extend from Iran In category B, the “reserves” in place 

which had a negative impact on coal | through Turkey to Europe. are explored. The ore bodies are outlined 
production during the year. At yearend, by exploratory workings or boreholes. 
the 200,000-member Mining Trade Union | Reserves The depositional environment is known, 

Confederation of Romania announced the and the types and industrial grades of ore 
start of a major strike in the coalfields, In view of Romania’s efforts to orient | are ascertained but without details of their 

calling for higher wages and better | its economy to a market-based system, | distribution. The quality and 
working conditions. Reportedly, clashes | the country’s mineral resources will have | technological properties of the ore are 
with the authorites resulted in the death | to be reevaluated from a market economy | known sufficiently well to ensure the 
of 3 miners and 200 injured strikers. In | perspective. Reserves, as defined by | correct choice of the system for its 

the 1980’s, reportedly, the most | market economies, are mineral deposits | beneficiation. The general conditions of | | 
repressive measures taken by the | that can be mined at a profit under | exploitation and the hydrogeological 

Government against the country’s work | existing conditions with existing | environment are known in good detail. 

force were directed against the coal | technology. In centrally planned and In category C,, the "reserves" in place 
miners. other non-market economy countries, | are estimated by a sparse grid of 

such as Romania, political rather than | exploratory boreholes or workings. This 

Nuclear Energy.—Romania’s nuclear | economic consideration was paramount in | category also includes ‘“reserves" 

power program began in 1979 following | formulating policies for industrial | adjoiing the bounderies of A and B 

an agreement with Candu, Canada’s | development. Political directives to | categories of ore as well as "reserves" of 

nuclear power design and construction | discover exploitable mineral resources | very difficult deposits in which the 

company. Construction of the Cernavoda | may have resulted in_ possible | distribution of the values of minerals 

nuclear power station was reduced | overestimations and other distortions of | cannot be determined even by a dense 

significantly in the mid-1980’s owing to | collected field data. The system that was | exploratory grid. 

a lack of available funds. In 1991, | used to measure "reserves" was based on The quality, types and industrial 

reportedly only 50% of the powerplant | two cross-imposed classification schemes, | grades of mineral, and technology of 

was completed. In September, Canada | one relating to the exploitability of the | beneficiation are ascertained tentatively 

| reportedly approved a $277 million loan | mineral in question and the other relating | by means of laboratory tests and analyses 

to Romania that would be used for the | to the reliability of the information on its | and by analogy with known deposits of 

completion of the first stage of the | quantity and grade. the same type. The general conditions of 

reactor. Reportedly, the loan also was to The first system determined whether | exploitation and the hydrogeological 

help finance project management training, | or not the deposit was suitable for | environment are known tentatively. 

engineering support, and other services. | exploitation, given the current The C, category includes those 
The first 685-MW Candu reactor unit | technological capability and need. The | "reserves" in place that adjoin the 
was scheduled to begin operation in 1995. | second classification related to the | explored "reserves" of A plus B plus C, 
When the four additional 685-MW | reliability of the data gathered on the | categories as well as "reserves" indicated 
reactor blocks are completed, the | quantity on the mineral in situ. by geological and geophysical evidence 
Cernavoda power station would account The second classification scheme | and confirmed by boreholes. Taking this 

for about one-third of the country’s | designated deposits into "reserve" | system into account, Romania’s mineral 

generated electric power. categories A, B, C,, and C,, based on the | resources in categories A+B+C, are 

Soviet classification system, where | given in table 3. 

Petroleum.—With declining domestic | sufficient geological data had been 
production and limited financial | gathered relative to the size of the deposit | INFRASTRUCTURE 
resources, Romania was hard pressed to | and its mineral grade. In category A the | 
keep its large-scale petroleum refining | "reserves" are known in detail. The ore Romania’s inland transportation 
industry supplied throughout the year | bounderies are outlined by trenching, | system consisted of 85,798 km of 

with adequate stocks of crude petroleum. | exploratory, workings, or exploratory | railroads, highways, and _ inland 

Late in the year, Romanian and Iranian | boreholes. The depositional environment, | waterways. The railroad system 

officials reportedly held talks concerning | the proportion of different commercial | consisted of 10,860 km of 1.435-m-gauge 
a barter-based commercial transaction to | grades of ore, and the hydrogeological | track and 45 km of broad-gauge track; 
supply Romania with 500,000 tons of | conditions of the exploitations have been | 3,411 km of track was electrified and 
diesel fuel and 1.5 Mmt of crude | ascertained and the quality and | 3,060 km was double track. The 

technological properties of the ore | highway and road system consisted of 
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35,970 km of paved roads, 27,729 km of | Publications 

roads surfaced with gravel and crushed 
stone, and 9,100 km of unsurfaced roads. Annuarul Statistic al Romaniei (Statistical 

The country’s inland waterways (Danube) Abstract of Romania). 
consisted of 1,724 km with riverine ports Revista de Statistica (Statistical Review, . 

at Giurgiu, Drobeta-Turnu Severin and monthly). 
Orsova. Sea ports on the Black Sea coast | 

were Constanta, Galati, Braila, and 

Mangalia. Romania’s merchant fleet . | 
consisted of 262 ships with a total weight 

of 5,207,580 dwt. Additionally, crude 

petroleum was carried in 2,800 km of 

pipeline, refined petroleum products in : 

1,429 km of pipeline, and natural gas in | 
6,400 km of pipeline. | 

OUTLOOK | 

Low ore grades; severe environmental 

damage caused by the country’s metals 

mining, processing, and _ smelting 

industries; and large-scale investments 
needed to modernize them have posed 
long-term problems for this sector of the 
country’s mineral industry. However, 

the rationalization of the country’s 

existing economic structure would include 

the modernization of its infrastructure, 

giving added value and importance to the 
country’s industrial minerals sector. 

IWhere necessary, values have been converted from 

Romanian lei (L) to U.S. dollars at the rate of L76.39= 

US$1.00. | | 
?Tribuna Economica, Bucharest. Mar. 6, 1992, p. 7. | 
$Revista Romana De Statistica, Bucharest. No. 2, 1992, p. | 

2. 
‘The Romanian Economic Reform Program, Intemational 

Monetary Fund (Washington, DC, Nov. 1992) and GATT 

Report-L/6838, Apr.12, 1991, p. 3. 

SRevista Romana De Statistica, Bucharest. No. 11, 1992, 
pp. 17-19. 

OTHER SOURCES OF INFORMATION 

Agencies 

Ministerul Industriei Metalurgice (Ministry of 

Metallurgy) 
Bucharest, Romania 
Ministerul Minelor (Ministry of Mines) : 

Bucharest, Romania 

Ministerul Geologiei (Ministry of Geology) 

Bucharest, Romania 

Ministerul Petrolului (Ministry of Petroleum) 

Bucharest, Romania 
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TABLE 1 

ROMANIA: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) | 

Commodity 1987 1988 1989 1990 1991° 

METALS 

Aluminum: 

Bauxite, gross weight 480,000 500,000 313,000 204,000 3200,400 

Alumina, calcined, gross weight 584,000 620,000 611,000 440,000 3413,000 

Ingot including alloys: 

Primary 260,000 265,600 269,100 *168,000 158,200 
Secondary® 15,000 713,400 712,900 10,000 9,300 

Total 275,000 279,000 ~~ ¥282,000 178,000 $167,500 
Bismuth, mine output, Bi content® 75 65 65 40 50 
Cadmium metal, smelter*® 00 *75 765 *40 10 

Copper:° 

Mine output, Cu content 38,000 40,000 342,912 324,700 27,000 

Metal: | 

Smelter: 

Primary 38,000 40,000 42,900 328,325 28,000 
Secondary 1,000 1,000 1,500 1,000 1,000 

Total | 39,000 41,000 44,400 29,325 29,000 
Refined: 

Primary 39,500 40,000 42,900 24,700 24,500 
Secondary 3,000 3,000 5,100 3,000 3,000 

Total 42,500 43,000 48,000 27,700 27,500 
Gold, mine output, Au content® kilograms 1,870 1,870 2,020 2,000 2,000 

Iron and steel: 

“Ironore: sts—<“‘i—SSOSOSNOCOCSCt‘C‘CSNSNSC*S™S 
Gross weight thousand tons 2,281 2,400 2,482 72,002 2,000 

Content (26% Fe) do. 595 *624 645 °580 500 
Metal: 

Pig iron do. 8,673 78,941 9,052 6,355 4,500 

Ferroalloys:° | 

Ferrochromium 42,000 42,000 42,000 730,000 30,000 

Ferrosilicon 50,000 $0,000 50,000 740,000 40,000 

Ferromanganese 81,000 80,000 80,000 760,000 60,000 

Silicomanganese 39,000 40,500 40,000 30,000 30,000 

Silicon metal 4,500 4,500 4,400 74,000 4,000 
Steel: 

Crude thousand tons 13,885 714,314 14,411 79,761 37,092 
Semimanufactures: 

Castings and forgings, finished* do. 1,400 1,300 1,300 1,000 1,000 

Pipes and tubes do. 1,394 1,569 1,360 *1,041 800 

Rolled products do. 9,675 "10,355 10,263 6,787 5,000 

Lead: 

Mine output, Pb content® 27,100 720,500 717,400 724,700 16,200 
Smelter, primary 728,240 27,205 724,908 12,549 310,400 

Refined: 

Primary® 37,700 *33,000 30,000 ™13,000 11,000 
Secondary* 35,486 6,000 6,000 r5 000 6,000 

Total® 243,186 39,000 "36,000 ~-#18,000 ~~ 17,000 
See footnotes atend of table. 
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TABLE 1—Continued 

ROMANIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

—————————tommodiy —Ss=“‘ts~“‘ssSssSttSCSststC‘CsBTSC“‘C(‘##NSCNCUCCQOOSOO*“‘(C(CNN(C(C“CCN’SCéCéC‘(’#SNNNS‘COS“C‘C‘CLSN’”SC*C*=‘C‘CSC#SCNCC¥CLQQNVG 

METALS—Continued 

Manganese:* : 

Ore, gross weight® thousand tons 250 235 219 200 200 

Concentrate: 

Gross weight do. 68 60 48 40 40 

Mn content® do. 19 17 12 10 10 

Silver, mine output, Ag content’ 20 23 26 *20 17 

Zinc: 

Mine output, Zn content’ 40,000 42,000 354,467 15,000 25,900 

Metal, smelter, primary and secondary ™45 ,960 39,631 729,849 *11,464 38,700 

~ JNDUSTRIALMINERALS sists | 
Barite® 25,000 25,000 325,250 15,000 20,000 

Cement, hydraulic thousand tons 13,583 14,447 ™13,265 10,838 37,300 

Clays:° 

Bentonite 180,000 180,000 180,000 150,000 150,000 

Kaolin 400,000 400,000 400,000 250,000 250,000 

Diamonds, synthetic industrial® 
thousand carats — 5,000 5,000 3,000 3,000 

Diatomite® 55,650 55,000 349,975 39,000 40,000 

Feldspar® 65,000 65,000 359,960 45,000 50,000 

Fluorspar* 18,000 18,000 18,000 12,000 12,000 

Graphite® 12,000 12,000 310,000 6,000 6,000 

Gypsum" s—“‘as™SOSOSCOCOCO~C~C~*~C~C~C~C~C~C~C~C~C~C~C~C~C~C~OCO”O”OCOCOC~S™ 1,600 1,600 1,400 800 800 

Lime thousand tons 3,936 74,046 73,983 3,028 3,000 

Nitrogen: N content of ammonia do. 72,776 72,795 2,736 1,786 1,800 

Pyrites, gross weight do. 850 930 3897 400 400 

Sitti ©. ae OO 

Rock salt® do. 2,000 2,000 72,000 2,000 2,000 

Other do. 3,395 *3,153 73,038 *2,262 2,500 

Total | do. 5,395 *§,153 *5,038 4,262 4,500 

Sand* do. 2,500 2,450 2,400 2,000 4,000 

Sodium compounds, n.e.s.: 

Caustic soda do. 817 821 *763 552 500 

Sodium carbonate, manufactured, 100% 

Na,CO, basis do. 894 918 889 632 600 

Sufu: ©. OC OC a a oO 

S content of pyrites® do. 340 370 3359 150 150 

Byproduct, all sources® do. 350 380 3375 200 200 

Total® do. 690 750 3734 350 350 

Sulfuric acid do. 1,693 1,825 ™1 ,687 1,111 1,100 

Talc® 55,000 50,000 345,638 35,000 35,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black 88,790 ™102,000 ™77,000 758,000 60,000 

Cal: a a a a 

Run-of-mine: 

Anthracite and bituminous thousand tons 11,693 11,568 711,583 5,950 5,500 

See footnotes at end of table. 

THE MINERAL INDUSTRY OF ROMANIA—1991 323



re eee 

TABLE 1—Continued 

ROMANIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 
MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Coal—Continued: 

Run-of-mine—Continued: 

Brown thousand tons 897 910 899 677 500 
Lignite do. 43,109 50,439 *53,980 34,220 34,000 

Total do. 55,699 62,917 766,462 40,847 40,000 

Washed (produced from above): 

Anthracite and bituminous: 

For coke and semicoke production do. 3,474 3,410 3,218 1,351 1,500 

For other uses : do. §,625 5,732 T5 ,082 73,096 3,000 

Brown do. 846 861 843 640 500 

Lignite do. 41,579 48,751 52,200 33,097 32,400 
Total do. 51,524 58,754 61,343 38,184 537,400 

Coke: 

Metallurgical do. 5,326 5,228 "5 322 *3,700 33,100 
Other do. 500 523 548 278 300 

Total do. 5,826 "5,751 *5,870 *3,978 3,400 
Fuel briquets (from brown coal)° do. 750 750 750 500 450 

Gas, natural: 

Gross: 

Associated million cubic meters 12,117 ™11,609 ™10,729 79,182 9,000 

Nonassociated do. 25,301 725,195 22,222 719,154 15,400 
Total do. 37,418 36,804 32,951 28,336 324,400 

Marketed® do. 29,900 29,400 29,500 21,000 23,000 
Petroleum: | 
Crude: 

As reported thousand tons 9,504 79,389 9,173 *7,928 36,800 
Converted thousand 42-gallon barrels 71,850 ™70,474 69,852 59,508 351,041 

Refinery products do. 201,193 201,330 "195,939 ™154,055 110,000 
"Estimated. ‘Revised. 

"Includes data available through Jan. 1993. 
7In addition to the commodities listed, antimony, asbestos, and a variety of crude construction materials are produced, and molybdenum may 

have been produced as a byproduct of copper from 1987 on, but output is not reported quantitatively, and available information is inadequate to 
make reliable estimates of output levels. 

*Reported figure. 
“Estimated series were based on published data on concentrate production. 
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TABLE 2 

STRUCTURE OF THE MINERAL INDUSTRY OF ROMANIA FOR 1991 

(Thousand metric tons unless otherwise specified) 

NN eee 

Commodity Maj “Mal etateowned) Location of main facilities saoacity 

Alumina Ministry of Metallurgical Industry Plant at Orades, near Hungarian border 270 

Do. do. Plant at Tulcea, Danube Delta 270 

Aluminum, primary do. Slatina Aluminum Enterprise, 120 kilometers west 270 

of Bucharest 

Barite Ministry of Mines Ortra mine, Rosia Montana, southwest of Cluj 100 

Bauxite do. Oradea-Dobresti Mining Complex, near Hungarian 350 

border 

Cement Ministry of Industrial Construction Tasca-Bicaz plant, near Piatra Neamt 3,000 

Do. do. Cimpulung plant, about 60 kilometers north of Pitesti 2,000 

Do. do. Medgidia plant, west of Constanta 1,000 

Do. do. Pieni plant, 20 kilometers north of Tirgoviste : 600 

Coal: 

Bituminous Ministry of Mines : Valea Jiului Mining Complex, near Hunedoara 10,400 

Lignite Ministry of Mines, Oltenia Mining Jiu Valley, Oltenia County, north of Craiova 20,300 

Complex, including Rovinari Mining 
Enterprise | 

Do. Ploesti Mining Complex About 50 kilometers north of Bucharest 8,700 

Copper: 

Ore (concentrate) do. Baia Mare, Baia-Sprie, and Cavnic mines, northwest 180 

area near the U.S.S.R. border; Rosia Montana, Noud, 

Borsa, Balan, and Lesul-Ursului mines—in east-west 

arc along Carpathian range; Rosia Poieni mines; and 

Moldova Noua mines, southwest near Danubian border 

with Yugoslavia 

Metal Ministry of Metallurgical Industry Baia Mare, in northwest near the U.S.S.R. and 35 

Metallurgical Enterprise for Hungarian borders 

Nonferrous Metals 

Do. do. Zlatna smelter, Apuseni, in northwest Romania 13 

Ferroalloys Ministry of Metallurgical Industry Complex at Tulcea 280 

Iron ore Ministry of Mines Mining complex at Hunedoara, in west-central Romania 1,320 

Do. do. Resita Mining Complex, southwestern Romania, near 660 

Yugoslav border 

Do. do. Napoca-Cluj Mining Complex, northwestern Romania 990 

on the Somesul River 

Lead in ore do. Baia Mare Mine, near the U.S.S.R. and Hungarian 24 

borders 

Do. do. Balan Mine, 50 kilometers southwest of Piatra Neamt 10 

Lead metal Ministry of Metallurgical Industry, Smelter at Copsa Mica, central Romania, on the 42 

Uzina Chimica Metallurgica Tirnava Mare River 

Natural gas Tirgu Mures Field at Tirgu Mures, north-central 

million cubic feet per year Ministry of Petroleum and Gas Romania 996,000 

Do. do. do. Ploesti Field, 50 kilometers of Bucharest 249,000 
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TABLE 2—Continued 

STRUCTURE OF THE MINERAL INDUSTRY OF ROMANIA FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity an wate owned) Location of main facilities capacity 

barrels per day Prahova Valley around Bucharest; Bacau Field at 

Bacau, east-central Romania near the Siretul River; and 

| West Carpathian, between the west bank of the Olt 

River and Tirgu Jiu 

Petroleum products do. do. Refineries at Brazi, Pitesti, Suplacu, Bacau, Borzesti, 533,000 
| Brosov, Cimpina, Darmanesti, G. Gheorghiu Dej- 

Onesti, Ploesti, Telajen, and Navodari 

Steel Ministry of the Metallurgical Danube River, north of Braila, near the U.S.S.R. 10,000 
Industry: Galati Steel Complex border 

Do. Hunedoara Steel Complex West-central Romania, near Calan 4,000 

Do. Resita Steel Plant Near the Bulgarian border close to the Danube 1,200 

Do. Calarasi Steel Plant Southwestern Romania, about 20 kilometers southwest 600 

of Caransebes 

Zinc in ore Ministry of Mines, Baia Mare Mining Baia Mare, near the U.S.S.R. and Hungarian borders 60 
Complex 

Zinc metal Ministry of Metallurgical Industry, Imperial Smelter at Copsa Mica, Tirnava River, | 66 
Uzina Chimica Metalurgica central Romania ee an 

TABLE 3 

ROMANIA: APPARENT RESOURCES OF MAJOR MINERAL 
COMMODITIES FOR 1991 

(Metric tons unless otherwise specified) 

Commodity Resources® 

Bauxite . 2,550,000 
Coal:' 

Anthracite 50,000,000 

Bituminous 792,000,000 

Lignite 2,752,000,000 

Copper 1,462,500 

Iron ore 15,300,000 

Lead 585,000 

Natural gas billion cubic meters 485 

Petroleum 145,200,000 

Zinc 1,440,000 

‘Estimated. 
‘Sources: Tribuna Economica, No. 10, Mar. 1992. 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Spain, whose land area includes a | countries, and access to EC markets. | coal-fired and are expected to use 

major portion of the Iberian Peninsula, is | Threfore, despite a slowdown in activity | imported coal. 

one of the most mineralized areas of | in several industrial sectors, Spain had a 

Western Europe. The area is geologically | real GDP increase of about 2.4% in | PRODUCTION 
very complex, and this increases its | 1991. 
potential for mineral resources. The The mineral industry operated in 

Iberian Pyrite Belt is located within the | GOVERNMENT POLICIES numerous regions throughout the country. | 
| southwestern part of the Iberan | AND PROGRAMS The estimated value of Spanish mineral 

Peninsula, covers an area 230 km long |” —=—<“i‘“‘CS;(O~#!#!WWOWOOOW.CUC& production in:€¢1990, the latest year that 

and an average of 30 km in width, and | The Government has fostered economic | full data were available, was about 

trends in an east-west direction from the | growth, but has had to rationalize some $4,325 million.’ Fifty percent of this 

Portuguese coast near Setubal to the | of the Government-controlled industries. | Value was attributed to the mineral fuels 

Guadalquivir River near Seville, Spain. | The coal and steel industries had to | sector; 11% to the metals sector; and 

This area is considered the most | reduce production capacity in accordance | 39 % to the industrial minerals sector. 

significant mining district within the EC | with Spain’s acceptance into the European Within the EC, Spain was the largest 

and is an important source of nonferrous | Coal and Steel Community (ECSC). The | producer of mined lead and zinc, a major 

and precious metals. The main | resulting loss of jobs increased the rate of producer of pyrites, the only producer of 

polymetallic deposits from west to east | unemployment, which was already higher | Mercury, and had the highest level of 

are Aljustrel and Neves-Corvo in | than the EC average unemployment rate. — self-sufficiency with respect to mineral 

Portugal and Tharsis, Scotiel, Rio Tinto, | Unemployment at yearend was estimated | Taw materials. 

and Aznalcollar in Spain. to be more than 2 million or around 15% Demand for quarried products used for 

The Iberian Peninsula has a diverse | of the working population. infrastructure construction increased. The 

mining history that dates to Phoenician | Investment-led economic growth has industrial growth in the EC contributed to 

times. Since then, there have been | provided some relief to the unemployment the increased demand for these mineral 

exploitations to extract a wide range of | problem. Over the past 5 years, Spain has products from Spain. Quarried natural 

minerals. However, it was not until the | enjoyed the highest investment-led output | Stone accounted for 16% of the value of 

middle of the 19th century that intense | growth in the Organization for Economic Spanish mining. With the exception of 

mining activities were initiated owing | Co-Operation and Development (OECD) coal it was the most important mining 

primarily to the influx of English and | countries. The Government continued | sector in dollar value in the country. (See 

French foreign capital. consultations to improve relationships table 1.) 

In 1991, Spain continued as one of | with labor and business in an attempt to | ————___ SS 

Europe’s important mineral producers of | maintain a competitive advantage and to TRADE 
base metals and industrial minerals. The | control inflation. The Government sees 
country was the EC’s sole producer of | challenges to competitive advantage if Liberalization of foreign trade flows has 

mercury and tantalite and the only | inflation and wages are not managed and proceeded quickly since Spain’s entry into 

significant producer of natural sodium | market-oriented reforms are not the EC. Almost 40% of the difference 

sulfate. The country’s entry into the EC | continued. between Spanish tariffs and EC Common 

meant that many industries had to adjust Because of the very high oil dependency | Market external tariffs had been removed 

to economic realities and prepare to | ratio, energy supply was a high priority | with complete elimination planned by 

compete in the 1992 European Common | of the Government. The 1990 to 1995 | 1992. Table 2 shows the impact of 

Market. Sectors particularly affected by | National Energy Plan (PEN) seeks to selected classes of mineral commodities 

this were the steel, fertilizer, and coal | reduce this ratio by shifting to natural gas | on Spain’s balance of payments position 

industries. Spain’s economic growth in and using renewable sources of energy in relation to the EC and the world. (See 

recent years has been largely due to the | more intensively. Five new powerplants | table 2.) 
availability of plentiful natural resources, | that are scheduled to be built would be Table 3 shows the reserves of selected 

lower labor costs than most other EC | minerals. Spain was a large importer of 
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mineral fuels, and it was expected that | overcome some of these problems, | Belgium developed. Metallo Chimique is 
this situation would continue as the | Inespal initiated a program of | the parent company of ELMET. | 

demand for energy increased. Currently, | specialization within the plants of the 
about 15% of consumption was satisfied | group. Also, theoretical alumina capacity Gold.—Navan Resources PLC of 
by imported coal. Spain received about | at the Alumina Espanola plant was | Ireland and Tolsa S.A. of Spain formed a 
80% of its gas supplies from Algeria and | increased from 800,000 mt/a to 1 Mmt/a. | joint venture for a gold exploration 
Libya, with the remaining from domestic | These efforts have had a positive effect | project. Navan,with 80% interest, would 
production. (See table 3.) on controlling costs; however, it was | participate as operator in the exploration 

reported by Inespal that production costs | of a 150-km? area in the Almeria 

STRUCTURE OF THE at yearend were still higher than the | Province of southern Spain. Previous 
MINERAL INDUSTRY selling price of aluminum. exploration by Billiton Minerals S.A. on 

| Aluminum Company of Canada Ltd. | the La Mezquita concession at Palai-Islica 
The mineral industry is composed of | (Alcan) sold its 23.9% financial share of | had delineated a deposit of 750,000 tons 

both state-owned and _private-owned | Inespal to INI. However, Alcan was still | of ore with a grade of almost 2.2 grams 
entities. Minerals belong to the state | involved in the Iberian market and has | of gold per ton. 
under an arrangement known as the | established a subsidiary, Alcan Iberica, to Filon Sur and Thorco Resources 
"Regalian Principal." The Mining Law | market its products in Spain and Portugal | continued processing gold ore at Europe’s 
of July 19, 1944, as amended, and the | from Alcan plants in Germany, | first heap-leach gold project in Spain. 
Hydrocarbon Law of December 26, | Switzerland, and the United Kingdom. The project, located near the 
1950, as amended, govern the mineral American National Can (ANC), a southwestern Spanish port of Huelva, 
industry. The Ministry of Industry and | Subsidiary of Pechiney of France, was | focused on processing tailings to recover 
Energy implements the mineral laws, | Constructing an aluminum beverage can | gold. The ore was produced from Minas 
regulates the private sector, and manages | Plant near Barcelona. The plant, | de Tharsis’ mining operations that 
most of the state-owned companies | Scheduled to come on-stream in 1992, is | originally recovered copper, zinc, and 
through the Instituto Nacional de | ANC’s second in Spain. The plants were | sulfur from pyrite deposits. 
Industria (INI), a state holding company. | expected to produce about 1.2 billion Anglo American Charter Espana and 
INI and Instituto Geologico y Minero | Cams annually. ANC was planning to take | Villabona-Hullas del Coto SA formed a 
(IGM) are the principal Government | advantage of the growing market in | joint-venture company, Durandel S.A., 
mineral resource agencies. Since joining | Southern Europe for beverage cans. for the exploration and possible 
the EC in 1986, foreign investment has In 1991, Spanish aluminum | development of a gold-silver deposit at 
resulted in substantial growth in the | Consumption was 9.2 kg per person | Carles-Salas in the Asturias region. 
mineral industry. (See table 4.) compared with a 16.5 kg per person It was reported that the EC Directorate- 

average for the EC. Approximately 34% | General for Science and Research had 
COMMODITY REVIEW of the country’s production was exported. | given the first grant ever to a mining 

| consortium exploring for gold in Spain. 
Metals Copper.—Rio Tinto Minera S.A. | Partners in the consortium, known as 

operated a smelter and refinery at Huelva | Empisa, included Europa Minerals Group 
Aluminum.—Alumina and primary | With a capacity of 120,000 mt/a of copper | of Spain, who owns the mineral rights to 

aluminum were produced almost entirely | cathodes, 150 mt/a of refined silver, and | the lands at Pepon in Badajoz in the 
by the Industria Espanola del Aluminio | 5 mt/a of gold. The copper smelter was | Iberian Peninsula; the Portuguese 
S.A. (Inespal) Group. INI is Inespal’s | the second largest in Europe, and the | Dereccao Geral de Geologia e Minas; 
major shareholder. Alumina Espanola | Complex was the only one in Spain that | Instituto Technologico Geominera de 
S.A., a subsidiary located near San | both transformed copper ore into raw | Espana; the University of South 
Ciprian, produced alumina,primary | Copper and then refined the copper in an | Hampton, United Kingdom; the British 
aluminum in standard and _ special electrolysis plant. Geologic Survey; and the National 
alloys,and ingots and sheet ingots. In Electrolisis de Metales S.A. (ELMET) | Engineering Research Council, United 
1991, Inespal’s share of the Spanish closed its secondary refining plant at the | Kingdom. 
market for primary aluminum was about | end of 1990. ELMET was constructing a 
94% and about 39% for downstream | new plant to treat secondary materials to Iron Ore.—Compania Andaluza de 
products. produce black copper. The black copper | Minas S.A. (CAM) is the largest iron ore 

It was a difficult year for Inespal material to be produced is a binding of | producer in Spain. In addition to an open 
because of increased electricity cost, 80% copper with varying amounts of | pit mine that produced about 3.3 Mmt/a 
increases in Spanish interest rates, and lead, tin, and nickel. The technology is | from the Alquife deposit on the north side 
weak world aluminum pprices. To based on "Caldo" ovens with oxygen | of the Sierra Nevada approximately 80 

injection, which Metallo Chimique of | km from Granada, CAM operated a 
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ee 

90,000-dwt capacity shiploader at the port | operating costs. The mill, with a capacity | 30,000-mt/a smelter and refinery complex 
of Almeira. of 700,000 mt/a of thick plate, was | at Cartagena were temporarily closed for 
CAM was in the process of | Spain’s only heavy plate producer. 1 month at the beginning of 1991 by the 

negotiations with various organizations to Murcia regional government. The 
reduce its costs. This involved energy Mercury.—Spain was second only to | Government stated the closure was due to 
costs, rail to port costs, and labor costs | the former U.S.S.R. in mercury | the companies’ nonconformance to 
through some reduction in the work | production. Work was continued on | environmental legislation, which resulted 
force. CAM was also considering | Minas de Almaden y Arrayanes S.A.’s | in sulfur and heavy metal emissions over 
reducing production. On the whole these | (MAYASA) Las Cuvas Mine at Almaden, | Cartagena in southern Spain. Nonferrous 
measures were expected to enable the | in southern Spain. The new mine, | producers in Spain have come under 

: company to continue mining the Alquife | expected to begin production in 1992, | renewed pressure to reduce pollution 
deposit for another 5 years. contained estimated reserves of 140,000 | emissions. 
CAM also started a drilling program | tons of ore at a grade of 5% mercury. Trellebourg AB of Sweden, the parent 

at its new Calahora deposit about 3 km | The world’s oversupply of mercury | company of Boliden International Mining, 
from the current mine site. If sufficient | during the year hurt the profitability of | announced that it was investing about $96 
reserves are defined, CAM was expected | mercury producers. The drop in both | million at the Aznalcollar Mine near 
to start exploiting the deposit in the late | mercury sales and prices continued to | Seville. Andaluza de Piritas (Aprisa), a 
1990’s. aggravate MAYASA’s_ economic | subsidiary of Boliden, has been operating 

problems at its mines. MAYASA was | the mine since 1987. It was originally 

Iron and Steel.—Spain gained full | reported to have stopped production and | estimated that reserves would be 
membership into the ECSC as of January | was selling from stockpiled material. exhausted by mid-1992; however, 

1, 1989. The Spanish steel industry was discovery of an additional 5.5 Mmt of 
continuing in its efforts to adapt to the | Zinc.—Asturiana de Zinc S.A. is the | reserves at deeper levels could extend the 
economic environment and realities of the | largest refined zinc producer in the EC | estimated life of the open pit operation 

1992 Common Market in Europe. The | and accounts for approximately 4% of the | until mid-1995. The mine was producing 

industry was completely integrated into | world’s zinc production. Asturiana was | 135,000 to 140,000 mt/a of zinc 
the EC except for some minor issues such | continuing with its expansion project. By | concentrates, 40,000 mt/a of lead 
as residual tariffs that are to remain in | yearend 1991, the company had a new | concentrates, and 25,000 mt/a of copper 
effect until the end of 1992. However, | roasting unit on-stream with a capacity of | concentrates. The mine also produces a 
the industry remained under heavy | 850 mt/a. This, along with the two | large amount of pyrite. 

pressure because of an excess of supply | existing roasting units, was considered 
in the Spanish market. sufficient to cover the planned zinc metal | Industrial Minerals | 

The Spanish Government set up a new | production of 320,000 mt/a. Also, a new 

state-owned holding company, | electrolytic section with a capacity of Ammonia.—The major Spanish 
Corporacion de la Siderurgia Integral | 100,000 mt/a was under construction. nitrogen producer,’ Feritilizantes 
(CSI), for Spain’s two largest integrated | The Asturiana smelter is better suited | Espanoles S.A. (Fesa), continued with the 
steel producers, Ensidesa and Altos | than most European operations to increase | closure of several plants. Under the 
Hornos de Vizcaya (AVH). CSI has been | output. The company’s nearby Reocin | company’s rationalization plan, the less 
charged with developing the future | mine supplies 45% of the feed | competitive ammonia-producing units 
strategy of the two companies to reduce | concentrates. Another 40% is supplied by | were closed. Primarily, these were plants 
production costs and improve | Exminesa with whom Asturiana has a | with annual outputs under 100,000 tons. 
productivity. Several options were | long-term contract. As a result, ammonia production was to 
expected to be explored, including Curragh Resources Ltd., of Canada, | be concentrated at three large plants: 
closure of one or more of the companies’ | purchased a 20% interest in Asturiana de | Fesa’s plant at Huelva with a capacity of 
nine blast furnaces, adoption of thin slab | Zinc S.A. in 1990. Reportedly, this | 246,000 mt/a of ammonia and Empresa 
casting, and expansion of both Ensidesa’s | acquisition would have provided Curragh | Nacional de Fertilizantes SA (Enfersa) 
raw steel output and AVH’s higher value | Resources Ltd. with smelting capacity for | plants at Cartagena and Puertollano. 
products like coated sheet. Also, a unified | its mines in Canada. However, in 1991, | Enfersa’s two plants had a combined 
export organization was expected to be | Curragh put its 20% interest up for sale | capacity of 380,000 mt/a of ammonia. 
set up. reportedly following disagreements with The annual capacity of the Puertollano 

Ensidesa completed modernization of | Espanol de Credito, the major | plant was to be increased from 217,000 
the four high reversing heavy plate mill | shareholder, over the value of the | mt/a to 228,000 mt/a, and production of 
at its Gijon works. The $30 million | holdings. the Huelva plant was to be increased to 
project included measures to improve | Penarroya Espana S.A.’s 40,000 mt/a | 307,000 mt/a. Also, energy consumption 
product quality and yield and reduce | zinc refinery and Espanola del Zinc’s | was made more efficient by converting 
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the plants’ feedstocks from naphtha to | EC. In the past, domestic production had | these resources could provide around 2 

natural gas. provided the coal requirements of the | billion m’a. 

With the completion of the | power generation industries. About 97% A new planned pipeline will initially 

rationalization plan, ammonia capacity in | of the coal produced is consumed | deliver 1.3 billion m? of natural gas from 

Spain would be about 700,000 mt/a, well | domestically in thermoelectric plants. In | Algeria. This volume would reportedly 

below the high of 900,000 mt/a produced | 1990, about one-third of Spain’s coal | increase to 2.8 billion cubic m? by the 

during the decade of the 1980’s. needs was imported, and future plans | mid-1990’s. The 2,000-km long by 1.2- 

called for increased coal usage in the | m diameter pipeline, expected to be 

Cement.—Major construction projects | electric generating industry. More coal | completed in the late 1990’s, would cross 

such as the Seville Expo °92, the | was expected to be imported because | the Strait of Gibraltar and enter Spain at 

Barcelona Olympics, and associated | Spanish coal, particularly lignite, had a | a point still to be determined. 

infrastructure projects have contributed to | high sulfur content. Imported coal, 
growth in the cement industry in all | mainly from the Republic of South Petroleum.—Spain had _ very little 

sectors except exports. Because domestic | Africa, was around 15% of consumption | domestic crude production, which 

production was unable to keep up with | and was expected to reach 30% by the | accounted for a small percentage of the 

demand there was an increase in imports. | end of this century. Compliance with | country’s requirements. Casablanca, an 

During 1984 to 1990, cement | environmental legislation would require | offshore field, and Ayoluengo, an | 

consumption almost doubled going from | significant investments by most| onshore field, were the only two 

16 Mmt/a to 29 Mmt/a. Total national | companies for them to utilize domestic | producing fields. There has been little 

cement production was equivalent to | lignite in their operations. effort to discover new reserves since 
about 80% of the effective milling The Spanish Government presented its | Amoco and Chevron withdrew from 

capacity of 36 Mmt/a. coal mines redevelopment plan to the | Spanish exploration in 1989. 

European Commission for Energy. The Chevron also’ withdrew from 

Kaolin.—Kaolin deposits occur in two | plan was expected to cost approximately | production operations in 1991 and sold 

different geological environments in | $940 million over the next 4 years. | both its exploration and operations assets 

Spain. The first occurs as hydrothermal | Greater mechanization of the mines would | to Cimaz S.A., a Spanish investment 

alteration of Pre-Hercynian granites in the | be provided, along with mine closures. | company. Chevron owned 18.92% of the 

northwestern part of Spain. The other | Twenty mines were closed in 1991. It | Casablanca offshore oilfield, 25% of the 

source in eastern Spain was derived from | was expected that another 20 mines | Ayoluengo onshore oilfield, and 25% of 

the weathering of crystalline rocks of the | would be closed in the near future under | the Marisma onshore gasfield. The price 

Lower Cretaceous Age. the Government’s plan. The total loss of | was not disclosed. 
These two areas in the country | jobs was estimated at 12,000. In 

produced more than 400,000 mt/a of | conjunction with this, the Government Uranium.—Empressa Nacional del 
kaolin and have resulted in Spain | created a state company, Empresa | Uranio (Enusa) was proceeding with the 

becoming one of the more important | Nacional de Innovation, which was set up | construction of a uranium concentrate 
kaolin producers in Europe. Most | to alleviate unemployment in mining | plant to increase capacity at Saelices el 
operations are small, and all are mined | areas by channeling investments to create | Chico in the province of Salamanca. The 
by open pit methods. jobs. capacity of the plant would be increased 

from the 254 mt/a of U,O, existing at 

Other Industrial Minerals.—Rio Tinto | Natural Gas.—The energy contribution | yearend 1990 to 950 mt/a and was 

Minera was exploring a rare—earths | of domestic natural gas has historically | expected to be in operation in 3 years. 
deposit in Galicia. The Monte Galineiro | been small, contributing only 3% of the | The project, estimated to cost $40 
deposit reportedly contained neodymium | country’s energy requirements. The | million, was being subsidized by the EC 
and yttrium used for superconducting | Spanish Government’s National Energy | through the Salamanca Regional 
materials. The deposit was also reported | Plan (PEN) has indicated that natural gas | Development Organization. 
to contain cesium, niobium, thorium, and | was expected to furnish 5% of Spain’s The Spanish Government continued 

zirconium. energy requirements in the early 1990’s. | with the moratorium on construction of 

There have been significant gas | nuclear powerplants. Reportedly, the 

Mineral Fuels discoveries, and the country has | reasons for extending the moratorium 
embarked on a drilling program to bring | were cost, diversification of energy 

Coal.—Spain is endowed with reserves these resources to market. The Gaviota | supply, and environmental protection. 

of anthracite and bituminous coal and | field in the Cantabrian Sea and the | The moratorium has affected several 

lignite and is the third largest | Marisma onshore field provided most of | projects that were more than half 

anthracite/bituminous coal producer inthe | Spain’s natural gas. It was estimated | completed. Hidroelectrica Espanola and 
Sevillana Utilities were the plants most 
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impacted by the termination of work on | OTHER SOURCES OF INFORMATION 

the Valdecaballeros powerplant in western 
Spain. Agencies 

| INFRASTRUCTURE ._—___it Instituto Geological y Minero 

———  —_|_ Rios Rosas 23 
; . . Madrid 3, Spain 

The Spanish National Railways | Ministerio de Industria y Energia 
(RNFE) operates on 13,500 km of 1.668- Doctor Fleming, 7.98036 

m-gauge track and 1,820 of 1-m-gauge | Madrid, Spain 

track. This is different from the 1.435- | Direccion General de Minas y Industrias de 

m-gauge track used throughout most of | la Construccion 
Europe. Most of the 150,000 km of | Ministerio de Industria y Energia 

highways are paved; however, only aj| Serrano 37 
small portion is limited access divided Madrid, Spain 

highways. Infrastructure improvements oe 

were one of the Government’s priorities. Publications 

The main ports are Bilbao, Gijon, | published by the Ministerio de Industria y 
Barcelona, Tarragona, Cartagena, Cadiz, Energia, Madrid: 

and Huelva. | Estadistica Minera de Espana, annual. 
SSeS Industria Minera, monthly. 

OUTLOOK La Industria Siderurgica Espanola, annual. 

Panorama Minero, annual. 

The mineral resource base in Spain has | Annual reports from various mineral resource | 

not been fully exploited, and this mineral | companies: 
resource-rich country is expected to Altos Hornos de Vizcaya; Asturiana de 

continue to contribute these resources for Zinc; Ensidesa Group; Grupo Instituto 
the continued development of Spain and Na A alde Industria (IND; Inespal Group; 

. Rio Tinto Minero; Repsol Petroleos; et al. 
the EC. For example, mercury and zinc 

are important export commodities, and 

continued exploration may lead to : 

additional reserves of these commodities. 

The lower labor costs in Spain and the 

abundant natural resources have fueled 
growth above the EC average, growth 
rate. The fears of an overheated : 
economy have resulted in the tightening 

of the country’s fiscal policy by the 
Government. Industrial growth has been 
above the EC average, and the projected 
economic advantages of Spain’s entry into 
the EC would appear to indicate a strong : 
near-term outlook for the country. By 

joining the EC, Spain gained virtually 
unrestricted access to a market that was 
15 times larger in terms of purchasing 

power than its own. 

‘Where necessary, values have been converted from 

Spanish pesetas (Ptas) to U.S. dollars at the rate of Ptas 

103.9= US$1.00, the average exchange rate in 1991. 
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TABLE 1 

SPAIN: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 +4997 
METALS 

Aluminum: 

Bauxite 1,050 72,500 7970 *1,000 1,000 
Alumina? 800,654 880,500 949,125 1,001,605 1,003,000 | 
Metal: | 

Primary 340,972 323,100 352,435 "353,302 355,000 
Secondary * °40,000 * °40,000 44,410 63,318 64,000 

Antimony, mine output, Sb content 20 20 — — — 
Cadmium metal 297 306 361 *300 300 

Copper: — | | 

Mine output, Cu content 716,213 714,165 28,519 *10,877 10,000 

“Meads —<“—ts—sSSOSOSCSsSS — — TO ~~ 
Blister: | | | 

Primary | 115,700 111,000 *120,000 °110,000 111,100 
Secondary 33,000 34,600 32,300 740,300 38,000 
Total | 148,700 145,600 °152,300 * °150,300 149,100 

Refined: Oo a a 

Primary , 100,410 108,756 °115,700 °116,000 129,500 
Secondary 51,000 50,000 °50,000 °50,000 60,000 

Total 151,410 158,756 *165,700 *166,000 189,500 
Gold, mine output, Au content kilograms ™7,539 ™7,882 8,566 - 78,705 8,600 

Iron and steel: 

Iron ore and concentrates (including byproduct concentrate): 

Gross weight thousand tons 4,499 4,212 74,563 °3,030 3,920 

Fe content do. 2,109 1,925 72,128 1,438 ™1,840 
Metal: | 

Pig iron do. 4,901 4,691 5,535 5,542 35,404 
Ferroalloys, electric furnace do. 146 153 161 157 160 

Steel: — a a 

Crude do. 11,691 11,886 12,765 12,718 313,039 
Castings and forgings do. °140 160 182 169 170 

Total do. 11,831 12,046 12,947 12,887 313,209 
Semimanufactures do. °11,000 8,843 11,012 11,341 311,146 

Lead: 

Mine output, Pb content 81,629 74,672 62,783 *58,482 50,000 
Metal: 

Primary 71,400 68,800 62,032 766,600 72,000 
Secondary 51,300 52,000 *§2,500 *57,400 59,000 

Mercury; 
Mine output, Hg content kilograms 1,085,203 1,967,037 *1 224,053 — — 
Metal do. 1,570,971 1,614,586 967,100 61,515 900,000 
Silver, mine output, Ag content do. *§22,208 573,511 7668,298 °500,000 400,000 

Tantalum minerals (tin byproduct): 

Gross weight do. 9,980 10,890 * °10,000 *10,000 10,000 
Ta content do. 2,720 2,725 7 ¢2,600 2,600 2,000 

See footnotes at end of table. 
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TABLE 1—Continued 

SPAIN: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

| METALS—Continued 

Tin: | 

Mine output, Sn content 77 66 *56 "27 25 

Metal, primary | 7 1,671 806 800 *600 600 

Titanium dioxide® | 36,000 37,000 37,000 730,000 30,000 

Tungsten, mine output, W content 80 81 58 49 50 

Uranium, mine output, U,O, content 372 323 273 7269 260 

Zinc: : 

Mine output, Zn content 272,556 281,724 266,724 ™257,500 261,000 : 

Metal, primary and secondary 224,000 ™245,400 246,400 ™252,700 . 273,400 

INDUSTRIAL MINERALS . 

Barite 7,776 6,585 76,745 "11,285 9,000 

Bromine® 300 300 300 300 300 

Cement, hydraulic, other than natural thousand tons °25,000 *25,000 27,374 728,092 327,581 

Clays: 

Attapulgite 40,818 43,585 23 ,990 ¥ $30,000 30,000 

Bentonite 103,420 103,753 143 ,389 151,226 150,000 

Kaolin, marketable: 

Crude 17,891 150,840 *40,530 °125,000 125,000 

Washed 433,077 438,160 395 ,805 *423 ,357 425,000 

~ Refractory, not further described i tti(its—~—S 484,608 506,456 °500,000 °500,000 500,000 
Other*® thousand tons 39.949 10,000 10,000 10,000 10,000 

Diatomite and tripoli 66,217 81,331 "83 943 792,043 90,000 

Feldspar 161,631 195,668 7198 ,274 214,152 200,000 , 

Fluorspar: OO OO a a 

Gross weight: a 

Acid-grade 123,895 121,640 "162,741 ™144,010 145,000 

Metallurgical-grade 3,670 5,435 79 584 9,681 9,500 

Total ™127,565 127,075 "172,325 153,691 154,500 

Ca F, content: | OO an a 

-Acid-grade22=0t—“‘S*S*”*”””””COCS 120,837 118,599 158,400 144,010 150,000 
"Metallurgical-grade i (i‘“‘ésSOSOSs*~*~*~*~*~*~*™ 3,126 4,598 7,452 7,394 7,000 

Total ~ *123,963 "123,197 7165 ,852 ™151,404 157,000 

Gypsum and anhydrite, crude thousand tons 6,684 7,469 *5 ,500 °5 ,000 5,000 

Kyanite, andalusite, related materials 3,916 3,360 *3 ,500 *3 ,600 3,600 

Lime, hydrated and quicklime® thousand tons 1,200 1,200 1,200 1,200 1,200 

Magnesite: 

Calcined ™106,499 151,216 "165,881 ™158,828 160,000 

Crude "396,002, 467,816 *430,778 "444,350 445,000 

Mica 370 2,233 951 7913 1,000 

Nitrogen: N content of ammonia thousand tons 495 477 552 485 460 

Pigments, mineral: 

Other 7,765 8,394 °8,400 8,993 8,600 

Red iron oxide® 20,000 20,000 20,000 20,000 20,000 

Potash, K,O equivalent 741,240 ™766,089 ™741,454 ™780,875 760,000 

Pumice 1,053,914 909,625 7828 ,408 *900,000 800,000 

Pyrite, including cuprous, gross weight thousand tons 2,177 1,521 41 *1 638 1,600 

See footnotes at end of table. 
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| TABLE 1—Continued 
SPAIN: PRODUCTION OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) | 

Commodity 1987 1988 1989 1990 1991° 

INDUSTRIAL MINERALS—Continued 

Salt: : 

Rock, including byproduct from potash works thousand tons 2,250 2,455 72,496 2,519 2,500 

Marine and other do. 944 1,425 594 *858 800 

Sand and gravel: Silica sand* do. 2,434 | 2,420 2,400 r ¢2 ,200 2,200 

Sepiolite 482,784 507,782 "494,647 515,340 500,000 

Sodium compounds, n.e.s.: 

Soda ash, manufactured thousand tons *550 °550 483 527 500 

Sulfate: 

Natural: 

Glauberite, Na,SO, content 266,885 269,518 298,500 "475,752 450,000 

Thenardite, Na,SO, content 208,370 209,700 7240,105 "240,688 250,000 

Manufactured® 160,000 160,000 160,000 150,000 150,000 

Stone: 

Calcareous: 

Chalk thousand tons 345 361 *429 * °400 400 

- Dolomite do. 2,240 2,829 4,371 * °4,000 4,000 

Limestone do. 85,522 100,222 ™112,439 * °115,000 115,000 

Marble do. 948 1,369 71,336 *°1,400 1,400 

Marl do. 5,474 5,106 "5,105 *6,000 600 

Basalt = do, 1,352 2,109 2,356 F ©2500 2,500 
Granite do. 11,433 9,635 ™7,609 * °10,000 10,000 

Ofite do. 1,552 1,905 2,184 * °2,000 2,000 

Phonolite do. *600 763 678 °750 750 

Porphyry do. 721 805 7678 * °700 700 

Quartz do. 532 977 923 °900 900 

Quartzite do. 910 715 881 °700 700 

Sandstone do. 1,549 1,768 1,967 *1,800 1,800 

Serpentine | do. 544 422 420 °400 400 

Other do. *26,000 37,232 743,853 28,000 30,000 

Strontium minerals: 

Gross weight 28,867 45,631 35,134 F °35,000 30,000 

Sr,O, content 26,496 41,981 "32,323 *31,000 28,000 

Sulfur: a OO a 

S content of pyrites thousand tons 1,011 1,057 894 748 800 

Byproduct:° 

Of metallurgy do. 110 110 110 100 100 

Of petroleum do. 8 8 8 8 8 

Of coal (lignite) gasification do. 2 2 2 2 2 

Total do. 1,131 1,177 1,014 858 910 

Talc and steatite 75,307 768,979 71,660 T °70,000 70,000 

MINERAL FUELS AND RELATED MATERIALS — ~~ Te — 

Coal (marketable): 

Anthracite thousand tons 5,361 5,276 §,519 5,758 5,800 

“Biuminus doz 13,607 13,609 13,605 "13,724 14,000 
Lignite do. 15,627 12,960 17,275 716,374 16,000 

Total do. 34,595 31,845 36,399 35,856 35,800 
See footnotes at end of table. 
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TABLE 1—Continued 

SPAIN: PRODUCTION OF MINERAL COMMODITIES' | 

(Metric tons unless otherwise specified) 

Commodity 1987 | 1988 1989 1990 1991° 

INDUSTRIAL MINERALS—Continued 

Coke, metallurgical? thousand tons 3,000 3,000 3,000 3,000 3,000 

Gas, natural (marketed) million cubic meters 710 952 1,150 1,553 1,500 . 

Peat 67,401 75,434 °75,000 °77,000 75 ,000 

Petroleum: 

Crude thousand 42-gallon barrels 14,207 15,949 ™7,564 ™7,593 37,615 

Refinery products: OO a ae 

Liquefied petroleum gas do. 18,850 20,497 21,541 20,056 20,000 

Naphtha do. 21,224 20,336 13,294 ™15,062 15,000 

Gasoline, motor do. 68,629 68,655 78,464 *80,376 80,000 

Jet fuel do. 24,344 27,600 °27,000 *30,000 30,000 

Kerosene do. 24,986 29,613 *28,000 *29 ,000 29,000 

Distillate fuel oil do. 89,385 95,757 100,151 109,408 - 110,000 

Residual fuel oil do. 98,801 93 220 89,417 *92 907 92,000 

Other do. 38,836 37,709 "30,093 30,128 30,000 

Refinery fuel and losses do. 12,957 12,026 *12,000 *12,000 12,000 

Total do. 398,012 405,413 r 399,960 T °418,937 418,000 | 

SBomad. Ravisods 
'Table includes data available through July 1992. 
Reflects alumimun hydrate. 
*Reported figure. 

‘Includes sand obtained as a byproduct of feldspar and kaolin production. 

TABLE 2 

SPAIN: 1990 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES’ 

(Thousand dollars) . 

ne 

Niel conmoty Foo ee ea ene 
Crude industrial minerals: 

Feldspar 825 5,103 (4,278) 936 7,947 (7,011) 

Magnesite 2,251 68 2,183 3,206 506 2,700 

“Slate ©. 271 128 143 429 128 301 

Other 180,737 191,940 (11,203) 258,736 440,459 (181,723) 

Total 184,084 197,239 (13,155) 263 ,307 449,040 (185,733) 

Metalliferous ores: OO oO a an 

“Copper —t=—<CSstsNSsSSSSS 7,853 43,835 (35,982) 28,519 180,548 (152,029) 

“Lad t”t~CSsSSC—SSS 14,864 4,424 10,440 16,694 16,664 30 

Tin _ 147 (147) ~ 7,648 (7,648) 

Zinc 32,294 1,162 31,132 52,810 63,604 (10,794) 

"Other (including waste and scrap) —™*” 138,432 657,251 (518,819) 173,932 1,200,321 (1,026,389) 

Total 193 ,443 706,819 (513 ,376) 271,955 1,468,785 (1,196,830) 

Nonmetallic mineral manufactures 267,294 125,063 142,231 ~~ 476,062 ~-285,796 190,266 

Metals: 

“lronand steel =t—“‘—SOSOSSNSCtstststwtsCSCN 1,641,662 2,021,337 (379,675) 2,742,451 2,587,322 155,129 

Mercury 2,152 292 1,860 2,707 537 2,170 

Other nonferrous metals 669,616 965,686 (296,070) 879,751 1,285,540 (405,789) 

Total 2,313,430 2,987,315 (673 ,885) 3,624,909 3,873,399 (248,490) 

Mineral fuels 1,140,856 1,082,732 58,124 2,882,171 10,330,798 (7,448,627) 

Table prepared by Harold Willis, Section of emational Datus—=—S=~=~S*~<S 

Source: United Nations data base. 
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TABLE3 — 

SPAIN: RESERVES OF MAJOR . 
MINERAL COMMODITIES FOR | | 

1991 

Commodity Reserves’ | | a 
(in situ resources) (thousand 

tons) . 

Barite 1,170 

Coal, anthracite and bituminous 500,000 | | a 
Copper 2,600 

Flurspar—<“iéis~és*s*s*~*sS*S*S*S*S*S*S*S*~«S 00S 

Lead 2,800 | 

Mercury 76,000 

Potash 28,000 — | 

Pyrite = | 150,000 | | 
Sulfur 30,000 . 

Uranium? | 46 

Zinc t—<“it~=‘“s™~™~™~™SOSOTTC(‘S*“‘ — 
*Estimated. 

‘Thousand tons of Fe. 

Uranium concentrate, U,O,. 

338 THE MINERAL INDUSTRY OF SPAIN—1991



NE eT eg 

TABLE 4 

SPAIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

(Thousand metric tons per year unless otherwise specified) 

 —  ——— 

Commodity Major °P crating companies Location of main facilities Capacity and major equity owners 

Alumina Alumina Espanola S.A. Alumina plant at San Ciprian, Lugo 800. 
Aluminum Aluminio Espanola S.A. Electrolytic plant at San Ciprian, Lugo 180. 

Do. Empresa Nacional del Aluminio (Endasa) S.A. Electrolytic plant at Aviles 110. 
Dc 
Do. do. Electrolytic plant at Valladolid 25. 
Do. Aluminio de Galicia S.A. Electrolytic plant at La Coruna 78. 
Do. do. Electrolytic plant at Sabinanigo 14. sw eee en eee 
Coal: 

Anthracite Approximately 95 producers, including— | 
65 producers in Province of Leon, of | 6,100 including— 
which the largest are— 3,400. 

Do. Antracitas Gaiztarro S.A. Mines at Maria and Paulina (385). 
Minero-Siderurgica de Ponferrada NA (230). 
S.A. 

Do. 13 producers in Province of Oviedo, 
of which the largest are— (1,900). 
Antracita de Gillon S.A. NA 

Gonzalez y Diez S.A. Mines: Grupo Minero de Tineo (500). 
(130). 

Do. 14 producers in Province of Palencia, (600). 
of which the largest are— 

Antracita de Gillon S.A. Mines at La Valilla (135). 
Sdad. Minera San Luis Mines at Trueno and Cecilia (61). 
Nacional de Carbon del Sur (Encosur) Rampa 3 and Pozo San Jose Mines, in 

Province of Cordoba-Empresa (200). 
Bituminous 88 producers, of which the largest is- Mines and plants in Provinces of Ciudad 14,000 including— 

Hunosa S.A. Real, Cordoba, Leon, Oviedo, Palencia, 

Seville 

Various mines and plants (3,300). 

Lignite Empresa Nacional de Electricidad Endesa Mines: Grupo MiInero de Puentes, La 25,000. 
Coruna 

Barite Minas de Baritina S.A. (Kali-Chemie of West Mine and plant in Espiel area, Cordoba 50. 
Germany, 100%) 

Cement Approximately 36 cement companies, of which 54 plants, including— 44,000 including— 
the largest is— 5 (Asland) plants, of which the largest ones 
Asland S.A. are— (6,600). 

Plant at Puerto de Sagunto, Valencia (2,000). 

Plant at villaluenga de la Sagra, Toledo (2,000). EEE none eee oN 
Copper: 

Metal Rio Tinto Minera S.A. (Union Explosives Smelter at Huelva 85. 
Rio Tinto, 75%; Rio Tinto Zinc, 25%) Sec 

Do. do. Electrolytic refinery at Huelva 105. 
Do. Industrias Reunidas de Cobre Smelter at Asua-Bilbao 30. 
Do. Electrolitico y Metales S.A. Fire and electrolytic refinery at 36. 

Asua-Bilbao =r reer eer een 
Do. Electrolisis de Cobre S.A. Smelter at Barcelona 24. 
Ore Electrolists de Cobre S.A. Electrolytic refinery at Palencia 32. 

Rio Tinto Minera S.A. (Union Explosivos Rio\ Mines and plant at Arientero, near 12. 
Tinto, 75%; Rio Tinto Zinc, 25%) Santiago de Compostela, Galicia I I 

Do. do. Corta Atalay opencast mine, Cerro 30. 
Colorado opencast mine and plant, and 
Alfredo underground mine—all in Rio 

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

SPAIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

I 

Commodity nal maior equity omaers, Location of main facilities Capacity 

Fluorspar Fluorspar S.A. (Bethlehem Steel Corp., 49%) Plant at Caravia, near Colunga, Asturias 400 (ore). 

Do. do. Opencast mines at San Lino and Val 350 (ore). 

Negro, and underground mine at 

Eduardo, near Caravia—all in Asturias 

Do. _ do. Plant at Collada, Gijon 200 (ore). 

Do. do. Mines at Veneros 60. 

Iron ore Compania Andaluza de Minas S.A. Mine at Alquife, Granada 4,000. 

(Mokta, 62%) 

Do. Altos Hornos de Vizcaya S.A. (U.S. 9 mines in Province of Vizcaya 4,000. 

Steel, 25%) 

Do. Compania Minera Siderurgica de 8 mines in Province of Leon 3,000. 

Ponferrada S.A. 

Do. Minera del Andevalo S.A. Opencast mine at Coba, Huelva 2,000. 

Lead: | 

Metal Sociedad Minera y Metalurgica de Smelter at Cartagena, Murcia 60. 

Penarroya de Espana, S.A. (Penarroya, 

France, 98%) 

Do. do. Refinery at Cartagena, Murcia 60. 

Do. Compania La Cruz, Minas y Fundaciones de Smelter at Lineares, Jaen 40. 

Plomo S.A. 

Do. do. Refinery at Lineares, Jaen 40. | 

Do. Tudor S.A. Secondary smelter at Saragoza 16. 

Do. Ferroaleaciones Espanolas, S.A. Secondary smelter at Medina del Campo 12. 

Do. ‘Derivados de Minerales y Metales Secondary smelter at Barcelona 5. 

Ore Sociedad Minera y Metalurgica de Penarroya Opencast mine at Montos de los Azules, 25. 

Espana, S.A. (Penarroya, France, 90%) near Union, Murcia 

Do. Andaluza de Piritas S.A. (APIRSA) Open pit mine at Aznalcollar, Sevilla 21. 

Do. Exploracion Minera International Espana Underground mine at Rubiales, Lugo 16. 

S.A. (ESMINESA) 

Magnesite Magnesitas de Rubian S.A. Plants at Zubiri 100. 

Do. do. : Mines and plant near Sarria, south of 220. 

Lugo 

Mercury Minas de Almaden y Arrayanes S.A. Mine and smelter at Almaden 70,000 flask’s. 

(Government, 100%) 

Petroleum: 

Crude Chevron S.A. Oilfield at Casablanca *300. 

Refined Repsol Petroleo S.A. (Repsol) Refineries at Escombreras 1200,000. 

do. Puertollano 1140,000. 

Do. do. Tarragona 260,000. 

Do. Refineria de Petroleos del Norte S.A. Refinery at Somorrostro (Petronor) 240,000. 

Do. Compania Espanola de Petroleos S.A. (Cepsa) Refinery at Santa Cruz de Tenerife ‘160,000. 

Do. do. Refinery at Algeciras ‘160,000. 

Do. Petroleos del Mediterraneo S.A. (Petromed) Refinery at Castellon de la Plana 120,000. 

Do. Compania Iberica Refinadora de Petroleos S.A. Refinery at La Coruna 140,000. 

(Petroliber) 

See footnotes at end of table. 
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TABLE 4— Continued 

SPAIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity wd maior eauity ovmere, Location of main facilities Capacity 

Potash Potasas de Navarra S.A. Mines and plant near Pamplona 3,000 (ore). 
Do. Minas de Potasas de Suria S.A. Mines at Suria 1,000 Core). 

Do. Union Explosivos Rio Tinto S.A. Mines at Balsareny/Sallent and Cardona 2,000 (ore). 

Pyrite Compania Espanola de Minas de Tharsis Mines and plants at Tharsis and Zarza, 1,300. 

near Siville 

Do. do. Plant at Huelva 600. 

Do. Rio Tinto Minera S.A. (Union Explosivos Rio Mines and plant at Rio Tinto, near Siville 900. 
Tinto, 75%; Rio Tinto Zinc, 25%) 

Sepiolite Tolsa S.A. Mine at Vicalvaro, near Toledo 100. 
Do. —“‘«‘CiYS™~C~:...CCOC*‘é#CYN..~~-*‘Waant at Vicalvaro, near Toledo ~~~~—~SS 
Do. Silicatos-Anglo-Ingleses S.A. Mine at Villecas near Madrid | 200. 
Do. do. Plant at Villecas near Madrid | 200. 

Steel Empresa Siderurgica S.A. (Ensidesa) Plants at Aviles, Verina, and Mieres in 6,000. 

Oviedo, and Moreda, Gijon 

Do. Altos Hornos de Viscaya S.A. (U.S. Steel, Iron and steel works at Sestao, Bilbao 1,500. 
about 20%) | 

Uranium Government Mines and plant near Cludad Real 500 (U,0,). 

Zine: 

Metal Real Cia. Asturiana de Minas S.A. Electrolytic zinc plant at San Juan de 200. 

Nueva 

Ore do. | Reocin mines and plants near Torrelavega, 500 (ore). 

Santander 

Do. Andaluza de Piritas S.A. (APIRSA) Open pit mine at Aznalcollar, Sevilla 3,500 (Core). 

Do. Exploracion Minera International Espana S.A. Underground mine at Rubiales, Lugo 500 (ore). 
(EXMINESA) 

Do. Sociedad Minera y Metalurgica de Penarroya- Mines and plants at Montos de los Azules 220 (ore). 

Espana S.A. y Sierra de Lujar, San Agustin 

NA Notavallable. 
"Barrels per day. 
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THE MINERAL INDUSTRY OF 

By Jozef Plachy 

The Swedish economy is a unique | Stal AB), mining (Luossavaara- | for 8.5% of Sweden’s total imports. (See 
blend of capitalism and socialism, | Kiirunavaara AB), and energy concerns | tables 2 and 3. ) 
combining an internationally oriented free | (Vattanfall). However, ownership of 
market production system with socialist | mineral rights and mines are reportedly | STRUCTURE OF THE 
redistribution policies. The mining and | likely to remain restricted from foreign MINERAL INDUSTRY 
processing industry, employing | ownership. TT 
approximately 10,000 people, was anj In 1991, most mineral industry 
important sector in this production PRODUCTION enterprises were either wholly state-. 

system. Iron ore was one of Sweden’s owned or controlled by the state through 
important natural resources. Total metal In 1991, Sweden reportedly mined majority shareholding. 
mining accounted for 1.7% of Sweden’s | over 65% of Western European iron ore, Government agencies involved in the 
industrial production and 0.4% of the | It also reportedly mined 28% of Western | mineral industry are the Swedish 
country’s GDP. Another important | European copper, 34% of Western Geological Survey (mapping and 
natural resource was forestry products. | European lead, and 18% of Western | information dissemination), the State 
Steelmaking, particularly alloy and | European zinc. The country’s relative Mining Property Commission (exploration 
stainless, have historically been an | importance in the production of refined financing), the Swedish Geologic 
important part of Sweden’s minerals | metals, however, was far less significant. Company (consultant to the mineral 
sector. Recently, in spite of a lack of | Sweden produced less than 7% of industry), and the National Board for 
fossil fuels, Sweden’s petrochemical and | Western Europe’s refined copper, less Technical Research (research financing). 
petroleum refining industry has shown | than 5% of Western Europe’s refined Some of the major state-owned 
significant growth. lead, and no refined zinc. Sweden was enterprises include Luossavaara- 

an important producer of specialty steels. | Kiirunavaara AB (LKAB) and the 
rf | Trelleborg Group’s Boliden Mineral AB. 
GOVERNMENT POLICIES TRADE LKAB is one of the world’s largest iron 
AND PROGRAMS ore producers and Boliden is the largest 

Foreign trade is an essential part of | nonferrous ore producer and processor in 
In July 1991, the Government | the Swedish economy. Combined | Sweden. (See table 4. ) 

formally applied to join the EC, thereby | imports and exports of goods and services 
accepting the implemention of the far- | teportedly account for almost two-thirds | COMMODITY REVIEW 
ranging structural changes that full | Of its GDP. In mineral production, 
membership requires. As part of these | because of its relatively small population, | Metals 
changes, Sweden began to dismantle | Sweden must look to foreign markets to 

foreign exchange controls, deregulate its | acheive optimal production runs. To The Trelleborg Group, of which 
financial markets, and relax its legislation | achieve high efficiency in the processing | Boliden and Svedala Industri AB are two 
controlling foreign takeovers and joint | Of certain minerals, indigenous production | of four business sectors, is Sweden’s 
ventures. Current legislation reportedly | 1s supplemented by foreign raw materials, | fastest growing industrial group with 
limits foreign investors’ holdings to 20% | usually imported duty free. more than 300 subsidiaries in 30 different 
of voting rights and a 40% share of In 1991, the export of manufactured | countries. To counter declining profits 
capital without securing Government | products, including steel, accounted for | due to a slowdown of. the building 
approval. According to the Swedish | about 85% of total exports. Of Sweden’s | industry and weak metal prices, the 
Ministry of Industry and Commerce, the | total mineral commodity exports, more Trelleborg Group made investments in 
Government is planning to privatize 35 | than one-half went to the EC and about foreign countries. During the past few 
state-owned companies with a total of | 20% to its European Free Trade years, the Trelleborg Group, through its 
300,000 employees and annual sales of | Association (EFTA) partners. subsidiary Boliden International Mining, 
over $38 billion. Privatization candidates In 1991, the United States received | acquired a Spanish mining company 
reportedly include steel industry (Svenskt | 8.1% of Swedish exports and accounted Aspirisa (Aznalcollar Mine); 50% of the 
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Canadian company, Falconbridge; 10% | from a lower working level up to a LKAB is the world’s eighth largest 

of Portuguese Pirets. Alentejanas | crusher station. producer of iron ore. With a 1991 

(Aljustrel Mine); and signed an At the beginning of 1989, the Viscaria | production of 18.6 Mmt (2.6% lower 

agreement with Burkina Faso to develop | copper mine in northern Sweden, owned | than that in 1990), it accounts for 96% of 

the Perkoa zinc deposit. The latest | by LKAB, was falling below the | total Swedish iron ore output. All of 

acquisition, the Sukhaybart gold mine in | profitability level and was planning to | LKAB production originated in two 

Saudi Arabia, opened in April 1991. cease operation. With the 1991] mining complexes: Kiruna _ and 

introduction of new technology and the | Malmberget, both in northern Sweden. 

Aluminum.—Because of a $4.6] discovery of additional reserves, the | With a production of just less than 13 

million loss suffered at the end of 1991, | production will reportedly continue at | Mmt/a, 0.3 Mmt less than that in 1990, 

the Swedish primary aluminum producer | least until 1993. At present, it produces | the Kiruna mining complex 

Granges decided to reduce production at | 1 to 1.3 Mmt of ore annually with 2.8% | (Kiirunavaara, _Luossavaara, and 

its Sundsvall smelter by 20%, or 20,000 | copper content. Leveaniemi Mines near Svappavaara) is 

tons. The reason for the cut was the Other nonferrous ores are also | the largest producer of iron ore products. 

declining price for aluminum metal (33% | processed at Boliden’s Ronnskar | The principal ore type is apatite-bearing 

in 2 years), in part caused by the| smelter/refinery complex in| magnetite averaging 60% iron and 0.05% 

continuous flow of Russian primary | Skelleftehamn. In addition to copper, the | to 5% phosphorus. The crude ore was 

aluminum to Western Europe. Skelleftehamn smelter also produces lead | processed and delivered in the form of 

ores and precious metals. The capacity | pellets (6.8 Mmt), fines (5.4 Mmt), and 

Copper.—The 10% increase in mined | of the smelter exceeds domestic mine | lump ore (0.8 Mmt). In October 1991, 

copper production was partially due to | production and, therefore, both | the Board of Directors decided to build a 

increased production at the Aitik and | concentrates and scrap metal need to be | new main level at the Kiirunavaara Mine 

Viscaria Mines. After a recent closure | imported. at a depth of 1,045 m. It should be 

for modernization and expansion, the operational by 1997 and was expected to 

production of the Aitik Mine, 100 km Ferroalloys.—Wargons Alloys is the | extend production by 25 years. A 

north of the Arctic Circle, increased to | only remaining producer of ferroalloys in | prerequisite for this $300 million 

about 16.5 Mmt of sulfide ores annually | Sweden. It is on the southern tip of | investment to be profitable is that LKAB 

along with 14.3 Mmt of waste rock. | Vanern Lake, close to the coastal city of | is given full control over the rail transport 

About 190,000 tons of concentrate, with | Goteborg, in southern Sweden. The 1991 | between the mines and port of Narvik in 

a metal content of about 50,000 tons | production of 115,000 tons of ferroalloys | Norway. The 1991 production at 

copper, is produced annually. Boliden | was slightly lower than that in 1990. | Malmberget Mine was the same as that in 

geologists are exploring for another ore | High-carbon ferrochromium and charge | 1990, but because of lower iron content, 

body near the existing mine. The | ferrochromium accounted for about 80% | the quantity of finished products was 

estimated proven reserves at this location | of ferroalloy production; the remaining | slightly less. Out of 8.7 Mmt of crude 

will ensure production for about 40 years. | 20% was ferrosilicon. After recent | ore, a total of 3 Mmt of pellets and 2.6 

The relatively low average copper content | upgrading, the plant capacity was | Mmt of fines was produced in 1991. 

(0.38%) is offset by 0.22 g/mt of gold | expanded to 150,000 mt/a, and the | MLKAB is one of the state-owned 

and 4 g/mt of silver. The main pit of the | average chromium content in the | companies that the Swedish Government 

Aitik Mine, reportedly the largest in | ferrochromium was increased from 56% | reportedly intends to privatize during the 

Europe, is 2,500 m long, 915 m wide, | to 62%. next 2 to 3 years. 

and 230 m deep. A 15-m bench height is | 
used. The ore from the Aitik mine is Iron Ore.—Sweden’s production of Lead.—The 7.3% decline of ore 

locally concentrated and sent to the | iron ore in 1991 was about 3% lower | production in 1991 was partially caused 

Ronnskar smelter and_ refinery, | than that in 1990. Approximately 80% of | by the temporary closure of the Laisvall 

accounting for more than one-half of its | the total was exported to Western | lead-zinc mine, in northern Sweden. The 

feed. Copper production at Ronnskar | European countries, with a small but | closure was due to low metal prices and 

increased from 96,500 tons in 1990 to | increasing share (9.4% in 1991) going to | adverse currency fluctuations. Although 

100,000 tons in 1991. The average | the Middle East. Pellet production and | approximately 50% of the feed at 

recovery of copper is about 90%, with a | exports in 1991 were 9.8 Mmt and 6.4 | Boliden’s Ronnskar lead smelter is from 

50% recovery of gold and a 70% | Mmt, respectively. With the completion | the Laisvall Mine, the smelter was not 

recovery of silver. of a new pelletizing plant in Kiruna, the | closed during this period. In the past, the 

At its Kristinerberg copper mine, | Swedish pelletizing capacity should | Laisvall Mine supplied about 75,000 of 

Boliden has installed an underground | increase from 9.8 Mmt/a in 1991 to an | the 103,000 mt/a of locally originated 

haulage system of 500,000-mt/a capacity | estimated 13 Mmt/a by 1995. lead concentrates that Ronnskar refines. 

Because the Laisvall reserves, according 
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to a Boliden spokesman, was expected to | million and 465 jobs. Avesta’s purchase | announced that the production of 
last for only 5 to 6 years, the future of | of a Florida mill from Armco will soften | phosphate fertilizers at its Landskrona 

the Ronnskar lead smelter would | the impact of a 34.5% U.S. duty on| plant will gradually cease production, 

reportedly be reconsidered. welded stainless pipe imports. Because | starting in 1992. Only the production of 

82 % of its production is exported, Avesta | calcium ammonium nitrate will remain. 

Molybdenum.—The Swedish firm | is aiming to make several small foreign 
Metals & Powders Trollhattan, owners of | acquisitions to increase its distribution Graphite.—At the end of 1991, the 
2,270 mt/a molybdenum roasting | network. Swedish Government published the details 
operation and metallothermic ferroalloy As a part of restructuring, the major | of the Kringeltjarn graphite deposit, 
plant in Trollhattan, was purchased in | Swedish rebar producer, Fundia AB, | situated 90 km northwest of the Baltic 

1991 by CLIMAX Molybdenum. closed its electric melting shop and rebar | port of Gavle, near Edsbyn, in central 
) mill in Halmstad and upgraded its | Sweden. Following trenching and 

Steel.—While production of pig iron | Smedjebacken works. drilling of 35 holes, the reserves in the 
increased slightly in 1991, the production central part of the deposit were reportedly 
of crude steel declined by about 5%, to Zinc.—The 1991 mined _ ore] estimated to be 1 Mmt grading 10% to 

4.2 Mmt. The decrease was reportedly | production of 161,700 tons of contained | 12% carbon. It will reportedly be 

caused by the largest fall in steel | zinc was slightly lower than that in 1990. | possible to extract 40% of the carbon 

consumption in Sweden since 1977, a | About 40% came from the Zinkgruvan | content as medium-flake grade containing 

decline of about 15% over that of 1990. | Mine, near Askersund in central Sweden, | 87% carbon, while about 50% of the 

For the largest Swedish steel company, | where production remained about 720,000 | carbon content could reportedly be 
the 3.1-Mmt/a capacity Svenskt Stal AB | mt/a of ore grading about 10% zinc and | extracted as a fine crystalline product 
(SSAB), the decline in 1991 was even | 2% lead. The mine is operated by Vieille | with a purity approaching 98% carbon. 
greater. The lack of demand from the | Montagne Sverige AB, a division of the | Ore-dressing tests reportedly showed 

building industry accounted for a 30% | Belgian ACEC-Union Miniere group. It | carbon recovery of about 90%. 

drop in business volume for its | consists of three sections: the main ore 
construction steel subsidiary Plannja, and | body, which accounts for the bulk of the | Mineral Fuels 
a weak demand from the auto industry | output; the Knallagruvan section to the 
caused a 20% fall in deliveries from its | west, and the recently discovered Electric Energy.—Of the total electric 

flat products service center division, the | Burkland section. The main ore body | energy, 50% was reportedly hydroelectric 

Dickinson Group. Because large | dips at 70° to 75° over 4 km. The | and 45% nuclear. Three-fourths of the 

numbers of shares are already in the | thickness of the seam varies from 0.5 to | country’s electric power is generated in 

private sector (52% of equity and 40% of | 10 m. About 20% of all reserves is in | the north and conveyed to the populous 
voting rights) and because it is aj| veins of 0.5 to 3.5 m wide with an | south by high-voltage transmission lines. 

reportedly low-cost producer, SSAB was | average width of only 1.3 m. At the | In 1991, Sweden reportedly decided that 
expected to be among the first companies | present time, most of the output | by the year 2010 the 12 nuclear reactors 

to be privatized. originates between levels of 650 m and | will be shut down, with 2 of the reactors 
For Sandvik AB, one of the largest | 800 m. The concentrate is trucked to | closing as early as 1995. They are 

wire producers in Europe, the profit in | Lake Vanern for shipping through the | reportedly to be replaced by natural gas 
1991 reportedly declined by 42% from | inland waterways to the North Sea. operated plants. 
that of 1990. A net loss was reportedly The new sulfur dioxide and carbon 
prevented by successful concentration on | Industrial Minerals dioxide taxes added in 1991 to the 
stainless and other high-alloy steel existing 25% value added tax on energy 
products. Sandvik AB, through its Cement.—During 1991, Cementa, | use of industrial and domestic consumers 

subsidiary, Tubular Products, in | Sweden’s sole producer of cement, has | would reportedly hurt the competitiveness 
Scranton, Pennsylvania, will reportedly | reportedly upgraded one of the lines at its | of the Swedish minerals sector. The 

invest in a U.S. extrusion facility to | Slite plant. The old precalcination system | energy tax reportedly adds 9% to the cost 

produce redraw hollows’ for _ the | was replaced by an RSP precalciner and | of mining and quarrying. In the Swedish 

company’s seamless redraw plants. The | a new roller crusher was installed in the | steelmaking sector, where approximately 

proposed plant could be used to bypass a | existing clinker cooler system. These | one-half of carbon steel and all specialty 

20.46% dumping duty placed on all | improvements increased the Slite plant | steel is reportedly made in electric 
Swedish imports of redraw hollows. capacity from 4,700 mt/d to 5,200 mt/d. | furnaces, the energy tax reportedly adds 

The 1991 turnover at Avesta Ab, the $22 per ton of crude and $57 per ton of 
largest Swedish stainless steel producer Fertilizers. —Hydro-Supra, the Swedish | special steel. 

(245,000 mt/a), dropped by 10%, | subsidiary of Norsk Hydro, has 

reportedly resulting in a loss of $39 
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Natural Gas.—The possibility of | anticipating full affiliation by January 1, 
constructing a pipeline that would supply | 1995. In May 1991, the Swedish krona 

Norwegian natural gas from the | was tied to the European Community 
Haltenbanken Gasfield in the Norwegian | Unit (ECU). The 1991 interim creation 

Sea across central Sweden to the Baltic | of a European Economic Area, between 

city of Gavle and from there under the | EC and EFTA countries, will speed up 
Baltic Sea to Finland was reportedly | the structural adjustments that EC 

being studied. If built, this pipeline would | membership would demand. 
give Sweden ready access to natural gas The anticipated membership will 

supplies. A major problem in justifying | likely influence policy options for future 
the construction of such a pipeline is that | years. In addition to privatizing 35 state- 

the volume of gas that would be | owned companies, state monopolies, such 
consumed by Sweden and Finland could | as power-generation authority Vattenfall, 

be too low to justify the necessary | may reportedly also be privatized. The 
investment in infrastructure. initial sale of assets will reportedly be 

aimed at domestic investors. Proceeds 
Reserves will reportedly be used to reduce 

Sweden’s foreign debt and/or will be | 

The State Mining Property | invested in infrastructure upgrading. 

Commission is an independent authority Current projects involving the State | 

responsible for all state-financed | Mining Property Commission (NSG), 

prospecting and maintaining data on | include gold exploration in northern 

reserves. The estimated reserves of | Sweden, principally in the Skellefte 

major minerals are shown in table 5. (See | sulfide ore district and in the Juktan area, 

table 5) lead and zinc exploration in_ the | 

Bergslagen area of central Sweden, and 

| INFRASTRUCTURE nickel prospecting in  Vasterbotten 
County. In addition, a number of 

Sweden has a_ well-developed | localities are being investigated for their 
transportation system, especially in the | chromium-platinum potential. The 

southern part of the country. It includes | Sumassjon vanadium deposit (12 Mmt of 

97,400 km of highways, of which 51,900 | 0.23% vanadium content) is being studied 
km is paved and 20,650 km is gravel. | by NSG for open pit mining and on-site 

Out of 12,000 km of railroads, operated | processing. 

by the Swedish State Railway (SJ), 

10,800 km is standard gauge, of which 

about 70% is electrified. The inland 

waterways add up to 2,050 km, navigable 

by small steamers and barges. Because 
of its location, the merchant marine is 

Sweden’s most important mode of 

transportation. It consists of 182 ships, 
of which 74 are cargo (including roll- 

on/roll-off), 70 are tankers (petroleum, 

oil, lubricants, chemical, liquefied gas, 

specialized, and combination oil/gas), 12 
are bulk, and 3 are container ships. The 

major ports are in Gavle, Goteborg, 

Halmstad, Helsingborg, Kalmar, Malmo, 

and Stockholm. 

OUTLOOK 

In 1991, Sweden formally submitted 

an application for membership in the EC, 
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TABLE 1 | 

| SWEDEN: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Commodity | 1987 1988 1989 1990 1991° 

METALS 
Aluminum metal: 

Primary 81,480 98,597 96,982 96,300 206,912 

Secondary 8,820 14,101 *16,000 25,500 228,500 

Arsenic, trioxide, refined® 10,000 10,000 10,000 *7,000 2,500 

Copper: 

Mine output, Cu content 85,016 74,548 69,489 74,283 781,650 

Metal: 

Smelter: 

Primary 92,909 . 93,653 87,125 84,203 767,113 

Secondary 12,669 22,247 24,623 23,797 240,887 

Total 105,578 115,900 111,748 108,000 2108,000 

Refined: 

Primary 79,905 68,300 69,977 66,278 767,587 

Secondary® | 12,000 22,000 224,623 31,000 229,000 

Total 91,905 °90,300 94,600 97,278 206,587 

Gold: 

Mine output, Au content kilograms 4,108 3,590 5,120 6,326 26,247 

Metal, primary’ do. 3,620 3,339 4,403 °4,300 4,200 

Iron and steel: 

Iron ore and concentrate: | 

Gross weight thousand tons 19,707 20,440 21,763 19,877 719,328 

Fe content do. 12,809 13,392 14,124 12,901 12,000 

Metal: 

Pig iron and sponge iron do. 2,314 2,527 2,638 2,736 22,812 

Ferroalloys: | 

Ferrochromium 111,815 143,055 151,697 704,400 92,000 

Ferrosilicon 19,949 20,622 19,303 723,600 23,000 

Total 131,764 163,677 171,000 ™118,000 7115,000 

Steel, crude thousand tons 4,595 4,779 4,692 4,454 24,248 

Semimanufactures, rolled® do. 4,000 4,100 4,200 4,000 4,000 

Lead: 

Mine output, Pb content 95,141 91,579 88,967 98,259 291,127 

Metal: 

Smelter: 

(mde ———<“C—— 1,439 1,257 1,294 1,200 1,000 
Refined® 761,229 62,000 58,000 55,800 55,000 

Total® 762,668 63,257 59,294 57,000 56,000 

Secondary* 230,185 32,000 30,000 27,500 26,000 

Total smelter® 202,853 95,257 89,294 784,500 82,000 

Refined: 

Primary 61,229 57,764 48,694 47,466 249,168 

Secondary ~~ -30;185.~—*=“‘«C«SI~*~*«“‘«‘i;TOGS*“‘C;C‘«éUDS*S‘SN”#O#*#*~*~*«C3=8;«83S 
Total 91,414 84,700 71,400 69,600 288,003 

Molybdenum, oxide, roasted, Mo content 2,121 3,371 3,082 3,000 3,000 
Selenium, elemental, refined kilograms 31,000 19,000 20,000 727,000 25,000 
See footnotes at end of table. 
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TABLE 1—Continued 

| | SWEDEN: PRODUCTION OF MINERAL COMMODITIES' 

| (Metric tons unless otherwise specified) 

| Commodity 1987 1988 1989 1990 1991° 

METALS—Continued : | 

Silicon metal® 20,000 717,059 10,000 10,000 10,000 

Silver: 

Mine output, Ag content kilograms 254,107 | 207,804 227,715 242,685 2239,321 

Metal, primary® * do. 151,000 149,000 152,000 *288,000 2253,000 

Tungsten: Mine output, W content 574 420 *80 — —_ 

Zinc: Mine output, Zn content 229,353 200,393 173,515 164,128 2161,170 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 2,253 te) 300. t e2 300 re? 300 2,400 

Clays: Kaolin® 100 92 100 300 300 

| | Feldspar, saleable, crude and ground 34,226 738,180 *38,437 40,000 235,000 

Fluorspar concentrate | 220 225 150 7 | - 

Kyanite® 5,000 6,000 6,000 6,000 6,000 

Lime, mostly quicklime thousand tons 590 589 670 | 7650 650 
Nitrogen: N content of ammonia do. 41 — — — — 

Phosphate rock (byproduct): | 

Gross weight do. 221 142 71 _ — 

P.O, content do. 82 52 26 7 — 

Pyrite, gross weight do. 429 355 301 252 289 

Quarz =. ”~S«*,000-—<CS~—st‘“‘is«<SSdSSSOGSs—“‘“(;é‘C‘C‘+CSXOOON’”;#O#~!©O18«0000~=~—S~C~S~=«~2'8 000 
Sodium sulfate, synthetic® 100,000 100,000 100,000 100,000 100,000 

Stone: 

Dimension, mostly unfinished:° | | 

Granite thousand tons 2135 +29 F150 2210 2240 
Limestone do. 15 20 15 220 220 

Sandstone do. 3 3 5 5 5 

Slate | do. 220 228 20 20 220 

Crushed: | | 

Dolomite*® do. 7606 600 600 72707 2726 

Granite do. 7,313 4,978 *6,000 6,000 6,000 

Limestone:° 

For cement manufacture do. 2943 21,064 950 7900 900 

For lime manufacture do. ] 2,000 2,000 2,000 2,000 2,000 

~ Forotherconstructionand TTT 
industrial uses do. 2,100 1,878 2,000 ™1 800 1,800 

~ Chalk(ground)S”~—<C—sSSOOSS—S—T—T..C.C. ( t~<“‘“‘sé‘CétTSCOC;*~‘(C(‘(YNNCOBOO”*~‘(‘“(‘(‘(‘ VOC”*«S AG 239 
Mar! : do. 2,500 2,500 2,500 2,200 2,000 
For agricultural uses (ground) do. 300 2122 150 150 150 

- Forotheruses(ground) = ==——~=C—~sé‘ ;COS*«SMS!S!”!”!C~«dOO!!W®UC«dOO!W!W®W®O®U«dOt~‘“CsCtsiC~SBC (S®:~“‘COC‘*SNOR 
Total do. 7,980 7,702 7,740. 77,207 76,988 

Quartzite do. 1,317 1,220 1,000 854 2036 

"Sandstone do #447 58 0 SO S50 
Other* do. 700 700 700 700 700 

Sulfur: 
S content of pyrite do. 215 286 233 * 200 50 

See footnotes at end of table. 
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TABLE 1—Continued 

SWEDEN: PRODUCTION OF MINERAL COMMODITIES’! | 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 — 1989 1990 1991° 

INDUSTRIAL MINERALS—Continued | 
Sulfur: 

Byproduct:° 

From metallurgy thousand tons 130 125 125 125 125 

From petroleum do. 50 45 40 40 40 

Total® | do. 395 456 398 7365 215 

Sulfuric acid gross weight 985 962 °900 °900 900 

Talc, soapstone 800 16,550 ™16,000 720,000 220,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black* 30,000 30,000 30,000 30,000 30,000 
Coal, anthracite and bituminous thousand tons — — — 11 10 

Coke, metallurgical do. 1,096 893 °473 7318 305 

Peat:* 

Agricultural use° do. 225 "227 227 250 — 263 

Fuel do. 1,000 1,000 21,450 1,400 1,400 

Petroleum: 

Crude thousand 42-gallon barrels 24 °15 19 19 219 

Refinery products: | 

Liquefied petroleum gas do. 2,448 °2,500 1,856 2,552 22,946 

Naphtha do. 1,726 "2,640 1,632 503 2226 

Gasoline, motor do. 32,989 *37,600 32,122 31,801 231,330 

Jet fuel do. 3,275 °6,600 4,130 *4,202 72,390 

Kerosene do. 311 395 245 —  -¥413 238 

Distillate fuel oil do. 41,552 °44,230 52,551 746,526 280,742 

Residual fuel oil do. 28,731 25,785 26,855 24,895 227,254 

Other do. 5,872 °6,000 4,488 °4,500 4,000 

Refinery fuel and losses*® do. 27,448 7,500 11,300 11,300 10,000 

Total® do. 2124,352 133,250 135,179 126,392  —- 158,926 
"Estimated. ‘Revised. 

'Table includes data available through Sept. 1, 1992. 

"Reported figure. 

*Includes only that recovered from indigenous ores excluding scrap. 
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TABLE 2 

SWEDEN: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 Soe Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 19 2 NA_ NA. 

Alkaline-earth metals 11 ?) NA NA. , 

Aluminum: 

Ore and concentrate 1 3,956 — Norway 3,753; Finland 159; United Kingdom 44. 

Oxides and hydroxides 210 452 NA Denmark 40; Belgium-Luxembourg 16; West Germany 16. 

Ash and residue containing aluminum 2,660 2,248 NA _ NA. 

Metal including alloys: 

Scrap “13,691 20,882 — Finland 5,250; West Germany 4,957; Norway 2,730. 

. Unwrought 758,814 64,140 ?) West Germany 31,450; United Kingdom 8,685; | 

Netherlands 6,538. . 

Semimanufactures 760,546 55,666 2,600 Denmark 14,619; United Kingdom 11,155; Norway 7,992. 

Antimony: 

Ore and concentrate oe 76 30 — All to Denmark. 

Oxides 45 22 NA_ NA. 

Metal including alloys, all forms 6 7 — Finland 4; Denmark 2. 

Beryllium: Metal including alloys, all forms | 

value, thousands ?) $2 $1. France $1. 

Bismuth: Metal including alloys, all forms do. $3 $2 — All to Denmark. 

Cadmium: Metal including alloys, all forms do. $2 C) NA_ NA. 

Chromium: : 

Ore and concentrate 652 19,060 — Japan 7,686; West Germany 5,850; Spain 5,501. 

Oxides and hydroxides 19 67 — Hungary 30; Finland 19; Norway 11. 

Metal including alloys, all forms 3 3 — Denmark 1; Finland 1; Norway 1. 

Cobalt: 

Oxides and hydroxides 141 181 — Finland 172; Ireland 9. 

Metal including alloys, all forms 217 142 8 Belgium-Luxembourg 36; Netherlands 35; United Kingdom 20. 

including alloys, all forms value thousands $116 $5 — Czechoslovakia $3; Denmark $1; Norway $1. 

Copper: 

Ore and concentrate 75,144 92,751 — Finland 60,015; West Germany 23,784; Greece 6,386. 

Matte and speiss including cement copper 1 21 — All to Spain. 

Oxides and hydroxides 21 1 NA_ NA. 

Sulfate 54 35 NA_ NA. 

Ash and residue containing copper 1,986 1,894 NA_ NA. 

Metal including alloys: 

Scrap 6,347 3,019 32 Denmark 1,522; West Germany 524; Poland 280. 

Unwrought 740,746 44,505 — United Kingdom 12,690; Netherlands 11,987; Finland 9,224. 

Semimanufactures 704,814 3100,448 3,625 Finland 10,659; West Germany 10,234; Denmark 10,164. 

Germanium: Metal including alloys, all forms 
value, thousands $211 $160 $107 West Germany $53. 

Gold: 

Waste and sweepings do. $13,291 $11,282 NA_ NA. 

Metal including alloys, unwrought and 

partly wrought do. $83,669 $96,401 NA_ NA. 

See footnotes at end of table. 
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TABLE 2—Continued 

SWEDEN: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

| Destinations, 1990 

Commodity 1989 1990 Sos Other (principal) 

METALS—Continued 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 17,473 16,398 54 West Germany 5,723; Belgium-Luxembourg 2,967; 
Finland 1,817. 

Pyrite, roasted 11,231 — 

Metal: 

Scrap ™141,806 122,257 — Italy 55,452; Spain 24,969; Denmark 23,408. 

Pig iron, cast iron, related materials 134,818 130,270 NA_ NA. 

Ferroalloys: | 

Ferrochromium 709 347 93,305 NA NA. 

Ferrocolumbium 22 59 NA_ NA. 

Ferromanganese 762 792 NA_ NA. 

Ferromolybdenum 229 90 NA_ NA. 

Ferronickel value, thousands "$9 $33 NA_ NA. 

Ferrophosphorus 111 151 NA NA. 

Ferrosilicochromium — ?) NA NA. 

Ferrosilicomanganese 86 91 NA_ NA. 

Ferrosilicon 13,681 13,301 NA NA. 

Ferrotitanium and ferrosilicotitanium 53 17 NA_ NA. 

Ferrotungsten and ferrosilicotungsten | ?) — NA NA. 

Ferrovanadium 66 55 NA NA. 

Silicon metal 712,229 (‘) NA_ NA. 

Unspecified 729 12 NA_ NA. 

Steel, primary forms 330,943 239,482 70,531 West Germany 44,783; Italy 44,729. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 822,461 914,137 92,988 West Germany 190,531; Denmark 143,789; Italy 96,323. 

Clad, plated, coated 240,873 256,626 12,199 United Kingdom 43,294; Denmark 39,610; Norway 35,877. 

Of alloy steel 408,128 391,741 35,242 West Germany 98,719; Italy 35,186. 

Bars, rods, angles, shapes, sections 691,128 654,780 25,774 West Germany 162,360; United Kingdom 98,968; 

Denmark 62,589. 

Rails and accessories 28,187 27,276 202 ~=Italy 6,465; United Kingdom 5,865; Norway 4,363. 

Wire 65,151 60,882 6,609 West Germany 13,337; Finland 7,468. 

Tubes, pipes, fittings 245,375 212,676 18,139 West Germany 44,015; France 22,879. 

Lead: 

Ore and concentrate 771,419 80,334 — West Germany 35,513; Belgium-Luxembourg 23,580; 

India 7,700. 

Oxides *34 19 — West Germany 13; Finland 3; Norway 3. 

Ash and residue containing lead 3,675 4,925 NA _ NA. 

Metal including alloys: 

Scrap 875 253 — West Germany 174; Denmark 48; Belgium-Luxembourg 32. 

Unwrought 49,120 51,678 — Italy 9,178; West Germany 8,668; Netherlands 7,035. 

Semimanufactures ™820 661 — United Kingdom 279; Finland 168; Denmark 123. 

Lithium: Oxidesand hydroxides (sti(‘éemté*é*éT~C~*~*é~<“‘RBCO#O‘#‘“NNA ONAN" 
See footnotes at end of table. 
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TABLE 2—Continued | 

_ SWEDEN: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 ees Other (principal) 

METALS—Continued 

Magnesium: Metal including alloys: 

Scrap "1,323 701 — West Germany 454; United Kingdom 107; Norway 77. 

Unwrought @) ) NA_ NA. 

Semimanufactures 4 3 — Denmark 1; Finland 1; Norway 1. 

Manganese: 

Ore and concentrate, metallurgical-grade 26 14 — All to France. 

Oxides 62 3 — All to Norway. 

Metal including alloys, all forms 150 60 — West Germany 14; India 8; Switzerland 7. 

Mercury 59 45 NA_ NA. 

Molybdenum: _ | 

Ore and concentrate, roasted 2,647 2,952 | 175 Belgium-Luxembourg 866; Netherlands 815; 

West Germany 311. 

Oxides and hydroxides 102 146 NA_ NA. 

Metal including alloys: 

Unwrought including waste and scrap l 2 — All to the United Kingdom. 

Semimanufactures 2 1 () NA. 

Nickel: 

Matte and speiss ) 12 — All to Belgium-Luxembourg. | 

Metal including alloys: 

Scrap 769 542 () Netherlands 225; West Germany 159; United Kingdom 140. 

Unwrought | 133 95 — Norway 85; Netherlands 6; Denmark 2. 

Semimanufactures 1,540 1,785 395 Republic of Korea 353; West Germany 230. 

Platinum-group metals: 

Waste and sweepings value, thousands $11,834 $13,265 $7,092 Norway $2,221; Denmark $1,208. 

Metals including alloys, unwrought and 

partly wrought: 

Palladium do. $303 $312 NA_ NA. 

Platinum do. $3,958 $4,724 NA_ NA. 

Rhodium do. "$15 $17 NA _ NA. 

Iridium, osmium, ruthenium do. — $3 NA NA. 

Rare-earth metals including alloys, all forms 1 54 NA_ NA. 

Silicon, high-purity *?) — NA_ NA. 

Silver: 

Ore and concentrate* value, thousands $15,527 $15,980 — West Germany $9,312; United Kingdom $6,377; 

Switzerland $183. 

Waste and sweepings’ do. $5,949 $7,130 $141 United Kingdom $3,220; West Germany $1,637; 

Norway $1,481. 

“Metal including alloys, unwroughtands—s—“its—SOSsSSSS 
partly wrought 317 297 NA NA. 

Tellurium and boron, elemental = #5 +3 NA NAW. 
Tin: 

Ore and concentrate ) — 

“Metalincluding alloys; 
Unwrought *172 134 — Norway 51; Denmark 40; Finland 37. 

-Semimanufactures = si(i‘é!O!!!!U€t(€SG])LU~!#C«SS~~COC*#C~«C@Denmark 90; Norway 34; Finland20....° °° | 
Scrap — ?) NA_ NA. 

See footnotes at end of table. 
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TABLE 2—Continued 

| SWEDEN: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 190 ee Other (principal) 

METALS—Continued 

Titanium: 

Ore and concentrate 58 80 — United Kingdom 50; West Germany 26; Netherlands 2. 

Oxides 86 765 — U.S.S.R. 308; West Germany 216; Hungary 116. 

Metal including alloys: 

Unwrought including waste and scrap "279 286 22 United Kingdom 252; West Germany 12. 

Semimanufactures 257 482 250 Norway 89; Poland 51. 

Tungsten: | 

Ore and concentrate — - $98 110 — West Germany 101; United Kingdom 9. 

Metal including alloys: 

Unwrought including scrap 7 9 — Mainly from Germany. 

Semimanufactures "3 3 7) West Germany 1. 

Uranium and thorium: 

Oxides and other compounds 83 24 NA _ NA. 

Metal including alloys, all forms, uranium | 

: value, thousands $37 $5 — All to West Germany. 

Vanadium: Metal including alloys, all forms do. — $1 — All to Finland. 

Zinc: 

Ore and concentrate 327,410 313,180 — Norway 79,791; Finland 67,201; Belgium-Luxembourg 61,716. 

Oxides 697 647 — West Germany 482; Portugal 46; Denmark 37. 

Blue powder value, thousands $1 $1 — All to Norway. 

Ash and residue containing zinc 35,051 41,019 NA_ NA. 

Metal including alloys: 

Scrap 4,628 5,350 — West Germany 699; India 434; Norway 342. 

Unwrought 201 855 — United Kingdom 250; Netherlands 148; Norway 133. 

Semimanufactures 127 165 1 Norway 107; Finland 27; West Germany 15. 

Zirconium: 

Ore and concentrate 1 2 — All to Norway. 

Oxides*® 10 @) NA_ NA. 

Metal including alloys: | 

Unwrought including waste and scrap 29 33 17. United Kingdom 15; France 1. . 

Semimanufactures 60 76 1 West Germany 55; Romania 12; Japan 5. 

Other: 

Ores and concentrates ‘_ 95 — All to the Netherlands. 

Oxides and hydroxides 1 41 NA_ NA. 

Ashes and residues r§ 213 1,118 NA NA. 

Base metals including alloys value, thousands $23 $20 — Spain $10; Norway $4; Denmark $3; United Kingdom $3. 

INDUSTRIAL MINERALS 

Abrasives, n.e¢.s.: 

Natural: Corundum, emery, pumice, etc. 46 43 — Portugal 27; Denmark 10. 

Artificial: 

Corundum 79 53 NA_ NA. 

Silicon carbide *75 97 NA_ NA. 

Grinding and polishing wheels and stones 2,133 2,208 8 France 377; United Kingdom 359; U.S.S.R. 337. 

Barite and witherite °) 2 — NA. 

Soo Kaumunon seul Of tables 
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: TABLE 2—Continued | 

SWEDEN: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 
Commodity | 1989 1990 sas Other (principal) 

INDUSTRIAL MINERALS—Continued 

Boron materials: | 

Crude natural borates 13 1,134 Finland 1,085; Austria 25. 

Oxides and acids 27 44 NA_ NA. | 
Bromine including fluorine value, thousands $4 ?) NA _ NA. 

Cement ™198,071 261,594 — West Germany 102,014; United Kingdom 99,264; 

Nicaragua 25,952. 
Chalk 74,998 5,366 — Finland 3,232; Norway 1,291; Denmark 688. 

Clays, crude: 

Bentonite 567 466 — Finland 405; West Germany 43; Norway 5. 
Chamotte earth 14. 35 NA_ NA. | 
Fuller’s earth 52 76 NA_ NA. oe 
Fire clay 44 42 NA NA. | 

Kaolin 639 1,935 — France 1,293; Finland 291; West Germany 129. 

Unspecified 95 76 NA NA. 
Cryolite and chiolite 10 2 —  AIl to Denmark. 
Diamond, natural: . . | 
Gem, not set or strung value, thousands $1,824 $12,542 —  Belgium-Luxembourg $12,159; Israel $81; Netherlands $70. 

Industrial stones do. $71 $154 $1 Iran $120; Netherlands $16; Argentina $12. 
Dust and powder do. $382 $104. = — Ireland $57; Finland $41; China $2. 

Diatomite and other infusorial earth 112 188 — Norway 55; Belgium-Luxembourg 54; Denmark 51. 
Feldspar, fluorspar, related materials: 

Feldspar 20,070 24,202 — United Kingdom 16,787; Austria 2,898; Italy 2,493. 

Fluorspar 1,600 1,514 — Finland 1,237; Norway 244; Denmark 33. 

Fertilizer materials: 

Crude, n.e.s. 666 568 — Norway 221; Japan 167; West Germany 166. 
Manufactured: 

Ammonia 1,643 1,063 NA _ NA. 

Nitrogenous’ 163,220 211,751 NA_ NA. 

Phosphatic 81,748 87,612 NA_ NA. 

Potassic 33,594 55,430 NA_ NA. 

Unspecified and mixed 272,176 260,089 NA_ NA. 

Graphite, natural 32 70 — Republic of Korea 22; Austria 21; Japan 14. 

Gypsum and plaster 636 814 — Finland 576; Denmark 105; Norway 104. 
Iodine value, thousands $1 $3 NA_ NA. 

Kyanite and related materials: Andalusite, 
kyanite, sillimanite 73,280 3,623 NA NA. . 

Lime 27,913 42,743 — Denmark 21,061; Finland 14,097; Norway 5,933. 
Magnesium compounds: 

Magnesite, crude 518 116 — Norway 77; Netherlands 22; Italy 14. 
Oxides and hydroxides 532 176 — Denmark 156; Finland 15; Norway 4. 

Mica: 

Crude including splittings and waste 15 15 — Norway 11; Malaysia 3. 

Worked including agglomerated splittings 1 18 — Australia 7; Norway 6; Japan 4. 
Nitrates, crude 328 405 — Norway 397; Denmark 8. 

Phosphates, crude 80,328 12,354 — Mainly from Norway. 
See footnotes atend of table TR 
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TABLE 2—Continued 

SWEDEN: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

I 

Commodity Destinations, 1990 

1989 1990 eos Other (principal) 

INDUSTRIAL MINERALS—Continued 

Phosphorus, elemental value, thousands ©) $1 NA NA. 

Pigments, mineral: } 

Natural, crude 9 4 NA_ NA. 

Iron oxides and hydroxides, processed 7,039 5,193 1,414 West Germany 1,408; Singapore 846. 

Potassium salts, crude C) 1 NA_ NA. 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $6,773 $10,430 $95 Belgium-Luxembourg $9,365; Switzerland $543; West 

Germany $258. 

Synthetic do. $34,428 35,829 — Mainly from Ireland. 

Pyrite, unroasted 716 93 — Norway 25; Colombia 21; Venezuela 20. 

Quartz crystal, piezoelectric value thousands $2 — 

Salt and brine 1,878 1,985 1 Norway 876; Finland 503; Denmark 410. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 7,739 40 NA_ NA. 

Sulfate, manufactured : 6,122 3,252 NA_ NA. 

Sulfate, natural 51,406 53,041 NA_ NA. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 304,556 402,109 1,934 Denmark 196,429; West Germany 69,566; United Kingdom 

46,592. 

Worked 9,392 8,577 3 Denmark 4,485; Norway 3,314; West Germany 335. 

Dolomite, chiefly refractory-grade ™49 646 42,980 — Netherlands 12,873; Norway 9,270; Finland 8,074. 

Gravel and crushed rock 1,076,529 1,303,249 — Denmark 640,677; West Germany 455,824; East Germany 

81,754. 

Limestone other than dimension 1,019,765 967,420 — Denmark 93,714; Finland 85,466; West Germany 18,515. 

Quartz and quartzite 384,374 368,574 — Norway 325,533; United Kingdom 18,000; Iceland 12,641. 

Sand other than metal-bearing 113,844 95,441 6 Norway 45,279; Denmark 43,522; Finland 3,094. 

Sulfur: 

Elemental: 

Crude including native and byproduct 36,528 38,299 — France 35,155; Norway 2,339; Finland 803. 

Colloidal, precipitated, sublimed 3,077 841 NA _ NA. 

Dioxide 43,891 40,497 NA_ NA. 

Sulfuric acid 11,362 41,008 NA _ NA. 

Talc, steatite, soapstone, pyrophyllite 17,205 12,160 — Netherlands 8,502; United Kingdom 1,651; Norway 1,333. 

Vermiculite*® 261 274 — All to Norway. 

Other: 

Crude 2,054 2,363 

Slag and dross, not metal-bearing 212,138 170,267 — United Kingdom 42,126; Japan 33,964; Denmark 29,429. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 215 17 — Poland 11; Finland 3; Norway 1. 

Carbon black 24,161 15,812 — Poland 3,519; West Germany 3,173; Finland 3,160. 

Coal: 

Anthracite | 4 ?) NA NA. 

Bituminous 7,327 2,290 — Denmark 1,212; Norway 989; Finland 87. 

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

(Metric tons unless otherwise specified) 

| Destinations, 1990 
Commodity 1989 1990 United . 

States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Coal—Continued: eee 
_Briquets of anthracite and bituminous coal _ 30 — All to Tanzania. 
Lignite including briquets () 0) NA NA. | 

Coke and semicoke §1,552 40,506 — Finland 18,710; United Kingdom 12,509; Spain 5,539. 
Peat including briquets and litter 53,403 55,947 1 Netherlands 19,754; Norway 19,376; Denmark 13,309. 
Petroleum: 

Crude 42-gallon barrels 405 ,479 — 
Refinery products: 

A 
Liquefied petroleum gas 

thousand 42-gallon barrels *1,029 1,209 104 Norway 177; France 84; Denmark 70. 
Gasoline: 

eee 
Aviation 42-gallon barrels 200,900 472 — All to United Kingdom. Tr 
Motor thousand 42-gallon barrels 8,996 9,548 — Norway 3,487; Denmark 2,769; Netherlands 987. TT en 02 TN Nera’ 700 Mineral jelly and wax 42-gallon barrels 1,346 6,115 16 Norway 4,321; West Germany 268; 

Kerosene andjet fuel dR ONE ROE ee Kerosene and jet fuel do. 7655,790 743,884 — Denmark 265,531; Norway 247,706; United Kingdom 224,254. 
Distillate fuel oil thousand 42-gallon barrels 

25,048 23,429 — West Germany 8,140; Denmark 6,734; Norway 3,720. 
Lubricants do. 1,874 2,291 () Norway 542; United Kingdom 434; Netherlands 348. 
Residual fuel oil do. 23,412 21,364 1,483 United Kingdom 8,129; Italy 5,403; West Germany 2,018. 
Bitumen and other residues do. 1,694 1,733 — Norway 752; Denmark 502; Finland 357. 
Bituminous mixtures 42-gallon barrels 32,130 30,524 376 Belgium-Luxembourg 5,593; Denmark 3,794; Finland 3,460. 
Petroleum coke do. 688 1,265 — Denmark 665; Finland 600. 

"Revised. NA Not available. 

'Table prepared by Douglas Rhoten, Intemational Data Section. 
*Less than 1/2 unit. 

*Destinations incomplete due to unreported detailed quantities. 
. ‘Unreported quantity valued at $11,814,000. 

*May include other precious metals. 
‘Includes germanium oxide. 
"Totals exclude unreported quantities valued at $4,362,000 in 1989 and $5,640,000 in 1990. 
"Includes perlite and chlorite. 
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TABLE 3 

_ SWEDEN: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I 

| Sources, 1990 

Commodity 1989 1990 ra Other (principal) 

METALS 
: 

Alkali and alkaline-earth metals: 

Alkali metals "57 33 @) Austria 9; Hungary 20; United Kingdom 3. | 

Alkaline-earth metals 4 20 ?) Austria 11; Brazil 4; U.S.S.R. 3. 

Aluminum: 

Ore and concentrate . 56,593 48,822 2,800 Australia 18,055; West Germany 14,238; Greece 5,000. 

Oxides and hydroxides *253,507 219,426 61,382 Jamaica 63,725; Spain 37,616. : 

Ash and residue containing aluminium 14,478 11,608 NA Norway 6,649; West Germany 4,518; Italy 411. , | 

Metal including alloys: 
| - 

Scrap *§ 223 6,779 311 Norway 1,740; Denmark 950; West Germany 788. a 

Unwrought 56,141 46,667 161 Norway 21,709; Bahrain 6,566; Finland 4,868. i 

Semimanufactures 99,632 100,972 1,489 West Germany 27,766; Norway 16,727; France 13,815. 

Antimony: 

Oxides 561 563 NA France 224; United Kingdom 220; Belgium-Luxembourg 

| 
88. | 

Metal including alloys, all forms 65 59 16 China43. — 

Arsenic: Metals including alloys, all forms 75 29 NA China 20. | 

Beryllium: Metal including alloys, all forms 
| 

value, thousands — $22 $21 : $8 United Kingdom $7; France $5. 

Bismuth: Metal including alloys, all forms | 15 15 — United Kingdom 10; China 2; Ireland 2. Ce! 

Cadmium: Metal including alloys, all forms 181 252 — Finland 166; Norway 47; Republic of Korea20. 

Chromium: | 
| 

Ore and concentrate 397,178 191,722 NA NA. 

Oxides and hydroxides | 447 440 5 West Germany 238; United Kingdom 88; China 35. 

Metal including alloys, all forms 271 315 ?) United Kingdom 163; France 61; U.S.S.R. 49. . 

Cobalt: 
“ 

Oxides and hydroxides 5 5 @) West Germany 4; France 1. 

Metal including alloys, all forms 599 785 149 Finland 131; Zambia 109; Zaire 99. 

Columbium and tantalum: Tantalum metal | 

including alloys, all forms 1 1 @) ~~ Mainly from Austria. 

Copper: 
: 

Ore and concentrate 60,666 51,084 7,603 Chile 26,373; Greece 12,390. 

Matte and speiss including cement copper 1,957 26 — All from Finland. 

Oxides and hydroxides 723 726 NA Yugoslavia 582; West Germany 130. 

Sulfate 1,113 1,149 NA U.S.S.R. 648; Israel 260; Czechoslovakia 66. 

Ash and residue containing copper 26,564 57,549 6,572 West Germany 43,260; United Kingdom 5,424; France 

1,187. 

Metal including alloys: 

Scrap 79,148 15,074 3,129 United Kingdom 2,349; Netherlands 2,277; France 2,049. 

Unwrought 773,459 67,445 — Finland 13,434; Chile 10,870; Canada 8,791. 

Semimanufactures 41,965 43,002 179 West Germany 15,924; France 7,079; United Kingdom 

6,035. 

Germanium: Metal including alloys, all forms 

value, thousands $32 $63 — West Germany $54; Belgium-Luxembourg $9. 

Gold: 

Waste and sweepings do. $553 $542 $2.‘ Finland $303; Denmark $129; Norway $58. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWEDEN: IMPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

<< gen 1990 
. ene Commodity 1989 1990 anne Other (principal) 

METALS—Continued 

Gold—Continued: 

partly wrought value, thousands $22,071 $27,543 $788 West Germany $11,261; Switzerland $5 934; 
Norway $3,520. | 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite thousand tons 255 268 — Canada 151; Norway 98; Spain 15. 
Pyrite, roasted — 25 — All from West Germany. 

Metal: 

Scrap . 625 ,494 246,897 5,653 West Germany 96,206; United Kingdom 52,142; Denmark 
41,917. 

Pig iron, cast iron, related materials : 763,920 54,068 487 Poland 18,052; U.S.S.R. 11,869; Canada 6,590. 
Ferroalloys: 

Ferrochromium 41,554 46,068 32 Finland 20,647; Norway 10,008; West Germany 4,868. 
Ferrocolumbium 371 368 — Brazil 164; West Germany 111; United Kingdom 70. 
Ferromanganese 27,035 | 24,953 60 Norway 14,689; France 6,405; Belgium-Luxembourg 

3,579. 
Ferromolybdenum *3,478 3,292 35 China 951; Netherlands 579; Austria 576. 
Ferronickel 12,179 12,863 36 Greece 4,005; French Polynesia 3,576; Columbia 2,784. 
Ferrophosphorus 407 291 NA West Germany 144. 
Ferrosilicochromium 2,453 1,379 8 Zimbabwe 1,061; U.S.S.R. 303. 
Ferrosilicomanganese 14,755 11,478 ' NA Norway 7,876; Belgium-Luxembourg 3,210; France 300. 
Ferrosilicon 23,284 22,838 ) Norway 18,646; U.S.S.R. 3,781; West Germany 206. 
Ferrotitanium and ferrosilicotitanium 1,391 1,634 — West Germany 638; U.S.S.R. 342; United Kingdom 317. 
Ferrotungsten and ferrosilicotungsten 860 705 NA China 686; Switzerland 11. 
Ferrovanadium 1,151 1,040 40 Austria 387; West Germany 363; Netherlands 102. 
Silicon metal ~ 1,093 1,332 NA Norway 456; France 346; Brazil 197. 
Unspecified 2,391 2,653 119 France 1,131; West Germany 372; U.S.S.R. 361. 

Steel, primary forms ™119,821 87,187 3 Finland 42,435; United Kingdom 15,644. 
Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 551,178 535,408 88 West Germany 156,417; Belgium-Luxembourg 101,341; 
Denmark 53,498. 

Clad, plated, coated 399,705 398,094 142 West Germany 98,743; France 72,684; 

Belgium-Luxembourg 44,125. 
Of alloy steel 91,565 127,944 102 West Germany 67,199; Finland 32,730; Japan 8,874. 

Bars, rods, angles, shapes, sections 583,283 562,885 1,979 West Germany 102,847; United Kingdom 86,936; Finland 
32,730. 

Rails and accessories 14,374 18,455 9 Austria 10,923; France 1,666; West Germany 1,250. 
Wire 32,378 34,350 41 Belgium-Luxembourg 8,701; United Kingdom 7,696; 

Finland 5,285. 
Tubes, pipes, fittings 328,060 330,125 582 West Germany 73,125; Finland 54,540; United Kingdom 

43,575. 
Lead: 

Ore and concentrate *] — | 
See footnotes at end of table. 
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TABLE 3—Continued 

SWEDEN: IMPORTS OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

CT 
Sources, 1990 

Commodity 1989 1990 ie Other (principal) 

METALS—Continued 

Lead—Continued: 

Oxides 3,931 4,347 3 West Germany 3,308; United Kingdom 708; 

East Germany 172. 

Ash and residue containing lead 395 349 NA Finland 197. 

Metal including alloys: 

Scrap 717,359 20,007 _— Norway 9,472; Denmark 4,599; United Kingdom 3,077. 

Unwrought 2,381 3,755 1 United Kingdom 2,603; West Germany 343, Norway 254. 

Semimanufactures 972 706 1 West Germany 576; Netherlands 124. 

Lithium: Oxides and hydroxides 706 83 48 West Germany 22. 

Magnesium: Metal including alloys: 

Unwrought 7) 534 2,036 176 Norway 1,417; West Germany 310. 

Semimanufactures 7126 107 55 Switzerland 12; Austria 9. 

Manganese: 

Ore and concentrate, metallurgical-grade 13,398 217 — Netherlands 173; Norway 30; Finland 15. 

. Oxides 7538 559 312 United Kingdom 154; Netherlands 44. 

Metal including alloys, all forms 2,040 1,254 228 China 462; France 434. 

Mercury 13 14 1 West Germany 8; Netherlands 2; Spain 2. 

Molybdenum: 

Ore and concentrate: 

Roasted 73,535 4,261 468 Netherlands 1,855; Belgium-Luxembourg 854; Chile 553. 

Unroasted 4,042 3,861 829 Canada 1,922; Iran 501. 

Oxides and hydroxides 243 201 20 West Germany 138; Netherlands 20. 

Metal including alloys: 

Unwrought including scrap 321 217 28 West Germany 106; United Kingdom 43. 

Semimanufactures 51 49 22 Austria 21; United Kingdom 2. 

Nickel: 

Ore and concentrate 2,212 1,055 — All from Norway. 

Matte and speiss | "1,872 2,330 44 Australia 2,286. 

Oxides and hydroxides | 53 13 NA Mainly from West Germany. 

Metal including alloys: 

Scrap 11,029 8,492 3,674 West Germany 3,611; United Kingdom 1,071. 

Unwrought 13,783 12,533 249 United Kingdom 3,349; Canada 2,261; U.S.S.R. 1,817. 

Semimanufactures 72,180 1,846 285 United Kingdom 820; France 350. 

Platinum-group metals: 
| 

Waste and sweepings value, thousands $339 $97 — Finland $58; Switzerland $30; United Kingdom $7. 

Metals including alloys, unwrought and 

partly wrought: 

Palladium do. $6,288 $5,656 $868 Switzerland $2,189; United Kingdom $1,411; Ireland $936. 

Platinum do. 7$30,454 $20,010 $2,147 Switzerland $9,329; West Germany $3,607; United 

Kingdom $1,797. 

Rhodium do. "$8 $140 NA Netherlands $124. 

Iridium, osmium, ruthenium do. ™$139 $201 NA Netherlands $146. 

Rare-earth metals including alloys, all forms 13 19 NA Austria 11; China 1. 

Selenium, elemental 26 8 NA United Kingdom 3. 

Silicon, high-purity 18 14 — Japan 7; Denmark 5. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWEDEN: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 . 
ee 

Commodity 1989 1990 See Other (principal) 

____METALS—Contimed 
Silver: 

Ore and concentrate? value, thousands "$27,457 $35,454 — Saudi Arabia $30,463; Peru $4,988. | 
Waste and sweepings’ do. $9,395 $8,405 $3,092 France $3,466; Finland $1,801. 
Metal including alloys, unwrought and 
partly wrought "192 248 1 France 89; West Germany 68; Norway 27. 

Tellurium and boron, elemental 6 2 NA West Germany 1; U.S.S.R. 1. 
Tin: Metal including alloys: 

Scrap 125 180 NA Denmark 153; Finland 25. 
Unwrought 543 814 9 West Germany 327; Thailand 145; Brazil 119. Semimanufactures "138 175 5 Netherlands 75; West Germany 61; United Kingdom 26. Titanium: 

Ore and concentrate 1,809 1,203 250 Australia 885; Netherlands 58. 
Oxides 4,300 4,452 2 Norway 2,071; Finland 1,489; West Germany 397. 
Metal including alloys: 

Unwrought including waste and scrap 5 1 0) NA. 
Semimanufactures ™1,002 1,129 127 Japan 763; West Germany 96. 

Tungsten: 
| 

Ore and concentrate 659 314 — Thailand 186; China 128. 
Metal including alloys: 

Unwrought including waste and scrap 248 235 31 China 86; West Germany 83. 
Semimanufactures | ™13 12 2 Japan 3; West Germany 2. 

Uranium and thorium: 

"Oxides and other compounds. SOOO *409 342 36 United Kingdom 91; U.S.S.R. 65; Netherlands 58. 
Metal including alloys, all forms, uranium 24 4 — All from Netherlands. 

Vanadium: 

Oxides and hydroxides “l 1 NA NA. 
Metal including alloys, all forms 41 55 25 West Germany 30. 

Zinc: 

Ore and concentrate 6 3 — All from West Germany. 
Oxides *1,432 1,146 — West Germany 481; Netherlands 243; United Kingdom 205. Blue powder 307 311 @) Norway 287; West Germany 9; United Kingdom 8. 
Ash and residue containing zinc 716,601 5,674 NA West Germany 4,188; United Kingdom 977; Norway 390. 
Metal including alloys: 

Scrap . 107 92 — Norway 47; Poland 26. 
Unwrought 43,206 43,209 — Norway 20,268; Finland 17,340; Spain 2,825. 
Semimanufactures 312 329 °C) West Germany 198; Belgium-Luxembourg 87; 

United Kingdom 4. 

Ore and concentrate 32 117 — United Kingdom 50; West Germany 31; Austria 18. Oxides‘ ?) 7 6 NA. 
Metal including alloys: 

Unwrought including waste and scrap 7146 143 19 France 90; United Kingdom 19. 
Semimanufactures 123 157 81 France 73; Netherlands 3. 

Other: 

Ores and concentrates ) 5 NA NA. 
See footnotes st end of ble. 
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TABLE 3—Continued 

SWEDEN: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I 
Sources, 1990 

Commodity 1989 1990 ee Other (principal) 

METALS—cContinued 

Other—Continued: 

Oxides and hydroxides 40 89 NA China 45; West Germany 20; United Kingdom 8. 

Ashes and residues 5,795 3,835 104 United Kingdom 2,546; Finland 385; West Germany 137. 

Base metals including alloys, all forms 5 2 NA NA. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: | 

Natural: Corundum, emery, pumice, etc. 71,576 2,707 1 Iceland 2,386; Greece 131; West Germany 63. 

Artificial: 

Corundum 76,507 6,805 161 West Germany 3,274; United Kingdom 1,449; 

: Hungary 698. 

Silicon carbide : r§ 839 5,330 NA Norway 4,553; Czechoslovakia 481; West Germany 194. 

Dust and powder of precious and semiprecious 

stones excluding diamond value, thousands $325 $156 $33 United Kingdom $101. 

Grinding and polishing wheels and stones 3,141 3,233 37 Austria 1,022; West Germany 600; United Kingdom 354. 

Asbestos, crude 967 595 — All from Canada. 

Barite and witherite 5,016 3,809 NA West Germany 3,060; China 471; United Kingdom 229. 

Boron materials: 

Crude natural borates 12,110 9,559 1,000 Turkey 7,695; Netherlands 710. 

Oxides and acids | 821 528 239 France 139; Argentina 76. 

Bromine including fluorine 11 10 C) NA. 

Cement — *312,259 240,668 449 Poland 84,614; Norway 36,464; East Germany 34,683. 

Chalk 128,058 123,576 2 West Germany 80,325; Denmark 41,741; | 

Belgium-Luxembourg 1,002. 

Clays, crude: 

Bentonite 
9,961 11,788 318 Cyprus 4,721; United Kingdom 2,982; 

West Germany 2,823. 

Chamotte earth 1,687 3,864 NA Czechoslovakia 1,843; West Germany 677; China 556. 

Fuller’s earth 6,595 6,435 NA West Germany 4,095; United Kingdom 2,036; 

Netherlands 263. | 

Fire clay 7,944 5,652 1,021 Czechoslovakia 2,942; United Kingdom 668. 

Kaolin 7352,788 374,746 70,661 United Kingdom 283,610; Czechoslovakia 13,335. 

Unspecified 22,195 9,979 NA United Kingdom 4,823; West Germany 2,907, 

Denmark 707. 

Cryolite and chiolite 167 143 — Denmark 137; Norway 5. 

Diamond, natural: 

Gem, not set or strung value, thousands $9,768 $8,977 $34 Belgium-Luxembourg $5,181; Israel $1,132; 

Switzerland $1,008. 

Industrial stones do. $819 $1,950 $956 Ireland $322; United Kingdom 305. 

Dust and powder do. $6,380 $6,980 $1,450 Ireland $4,039; United Kingdom $500. 

Diatomite and other infusorial earth 2,656 2,186 500 Denmark 1,061; Spain 196. 

Feldspar, fluorspar, related materials: 

Feldspar 8,410 5,907 NA Norway 5,578; West Germany 156. 

Fluorspar 13,915 11,407 — Mexico 8,011; United Kingdom 1,075; West Germany 

1,069. 

Leucite, nepheline, nepheline syenite 5,900 6,218 NA Norway 6,217. 

See footnotes at end of table. 

THE MINERAL INDUSTRY OF SWEDEN—1991 
361



TABLE 3—Continued 
SWEDEN: IMPORTS OF MINERAL COMMODIT IES' 

(Metric tons unless otherwise specified) 

| | : Sources, 1990 | | . I  —— —— 
Commodity 1989 1990 See Other (principal) 

. INDUSTRIAL MINERALS—Continued | 
| Fertilizer materials: 

| 
Crude, n.e.s. 144 339 — West Germany 118; Denmark 114; Austria 57. 7 | Manufactured: | : | | 
Ammonia | 223,081 258,664 (9) U.S.S.R. 112,681; Poland 63,956; West Germany 60,367. 
Nitrogenous> | "504,629 $96,623 1,288 Norway 480,701; Poland 23,014; unspecified 91,620. 
Phosphatic 6,331 8,516 NA _ Netherlands 4,554; Poland 3,912. | 
Potassic , ™165,530 214,181 961 West Germany 127,147; East Germany 56,582; | | , U.S.S.R. 18,430. os 
Unspecified and mixed — -7269,167 255,769 54. Belgium-Luxembourg 99,008; Norway 54,104; Netherlands | | : 50,464. | 

| Graphite, natural . 456 627 1 West Germany 321; United Kingdom 136; China 101. | Gypsum and plaster *531,469 511,968 39 Spain 314,975; East Germany 138,611; Denmark 25,277. Iodine 10 3 NA NA. / Kyanite and related materials: | . | 
Andalusite, kyanite, sillimanite LO 2,222 864 NA France 675. | Mullite 7 | 45 101 NA United Kingdom 85. | 

Lime 14,720 47,514 — Belgium-Luxembourg 16,345; Norway 12,437; - : Oo, . United Kingdom 5,420. 
Magnesium compounds: | 
Magnesite, crude —_ 23,191 12,864 1 China 4,549; Austria 2,507; Spain 1,580. 
Oxides and hydroxides : 21,605 16,663 93 _ Greece 10,200; China 3,184; Norway 1,106. 
Sulfate 9,778 6,845 NA West Germany 6,790. | 

Mica: 

Crude including splittings and waste oo ‘$10 . 574 — France 203; United Kingdom 182; Finland 100. 
Worked including agglomerated splittings | | 95 80 1 Switzerland 33; Austria 14; United Kingdom 12. 
Nitrates, crude 4,633 5,036 — Chile 1,835; Belgium-Luxembourg 1,779; 

West Germany 991. 
Phosphates, crude | . 714,696 649,904 187,275 Morocco 247,932; U.S.S.R. 196,174. 
Phosphorus, elemental 24 43 NA Mainly from West Germany. 
Pigments, mineral: . | 

Natural, crude | 88 195 NA West Germany 112. 
Iron oxides and hydroxides, processed , 5,520 5,654 2 West Germany 5,195; Spain 167; United Kingdom 134. 

Potassium salts, crude 6,309 $,720 — All from West Germany. 
Precious and semiprecious stones other than diamond: 

Natural value, thousands $9,195 $12,424 $186 Sri Lanka $7,802; Belgium-Luxembourg $1,110; 
Switzerland $603. 

Synthetic do. $218 $149 $8 Switzerland $43; Italy $35; France $27. 
Pyrite, unroasted 188,101 225,107 — Finland 224,884; West Germany 152; United Kingdom 42. Quartz crystal, piezoelectric value, thousands $20 $10 $3 West Germany $7. 
Salt and brine 1,100,235 931,183 147 Netherlands 254,006; West Germany 214,527; 

Denmark 181,183. 
Sodium compounds, n.e.s.: 

Soda ash, manufactured 124,898 101,499 21,711 East Germany 25,875; West Germany 17,420. 
Sulfate, manufactured 3,986 1,804 NA Norway 1,448; Belgium-Luxembourg 280. 
Sulfate, natural 7,017 3,136 2 East Germany 1,058; Netherlands 888; 

United Kingdom 530. See footnotes atend oftble. 

362 
THE MINERAL INDUSTRY OF SWEDEN—1991



a 

TABLE 3—Continued 

SWEDEN: IMPORTS OF MINERAL COMMODITIES’ 

| (Metric tons unless otherwise specified) 

| Sources, 1990 : , 

Commodity 1989 1990 Soe Other (principal) 

INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel: 
| 

Dimension stone: 

Crude and partly worked 5,789 9,668 4 Norway 4,361; Finland 2,323; Italy 488. 

Worked 31,885 38,057 13 Portugal 17,049; Italy 7,204; Poland 3,963. 

Dolomite, chiefly refractory-grade 172,100 140,694 — Belgium-Luxembourg 52,421; United Kingdom 51,587; 

| Norway 31,696. 

Gravel and crushed rock 103,737 173,434 — Norway 118,143; Finland 26,158; Denmark 12,985. 

Limestone other than dimension 81,918 67,284 — Denmark 27,437; Norway 20,147; United Kingdom 9,757. 

Quartz and quartzite 38,315 22,066 12 Spain 19,568; Finland 1,812; West Germany 177. 

Sand other than metal-bearing 346,026 341,473 139 Denmark 166,590; Belgium-Luxembourg 132,475; 

, United Kingdom 17,745. 

Sulfur: 

Elemental: | 

Crude including native and byproduct 5,574 5,416 — Poland 3,571; West Germany 1,565; 

| Belgium-Luxembourg 144. 

Colloidal, precipitated, sublimed 11,315 10,803 — Poland 6,034; Netherlands 2,904; West Germany 1,850. 

Dioxide 15,657 12,269 — Poland 11,140; West Germany 1,033; Norway 95. 

Sulfuric acid 12,418 131,779 ?) Norway 38,992; Finland 33,309; Poland 26,702. 

Talc, steatite, soapstone, pyrophyllite 33,923 $25,276 80 Finland 16,332; Norway 3,443; Belgium-Luxembourg 

3,202. 

Vermiculite® 903 1,864 19 Norway 725; Belgium-Luxembourg 518; U.S.S.R. 445. 

Other: 

Crude | 198,827 192,762 530 Norway 185,721; West Germany 1,417; Australia 815. 

Slag and dross, not metal-bearing 111,971 115,889 12 Finland 70,574; Norway 15,388; West Germany 11,667. 

MINERAL FUELS AND RELATED MATERIALS | 

Asphalt and bitumen, natural 1,430 1,213 87 West Germany 872; Trinidad and Tobago 130. 

Carbon black 14,439 11,956 209 Netherlands 7,051; West Germnay 3,116; France 830. 

Coal: 

Anthracite "23,750 50,705 ?) United Kingdom 16,914; U.S.S.R. 11,540; China 8,446. 

Bituminous thousand tons 3,672 3,491 881 Poland 725; Australia 636. 

Briquets of anthracite and bituminous coal 1,769 1,542 — Belgium-Luxembourg 1,514. 

Lignite including briquets 6,542 275 —  _ West Germany 252; Poland 23. 

Coke and semicoke ™472,959 318,320 29,788 United Kingdom 69,650; Belgium-Luxembourg 60,288; 

Netherlands 52,322. 

Gas, natural: Gaseous million cubic meters 332 418 — All from Denmark. 

Peat including briquets and litter 27,766 27,732 — United Kingdom 16,537; Finland 8,198; Denmark 2,842. 

Petroleum: . 

Crude thousand 42-gallon barrels 115,092 125,042 — Norway 56,511; U.S.S.R. 18,920; Denmark 13,887. 

Refinery products: 

Liquefied petroleum gas do. 6,547 8,292 ) Norway 2,828; Saudi Arabia 2,587; United Kingdom 1,733. 

Gasoline do. 20,486 19,693 4 Finland 5,037; Norway 4,475; Denmark 4,259. 

Mineral jelly and wax do. 101 103 1 West Germany 70; United Kingdom 11; Hungary 6. 

Kerosene and jet fuel do. 4,724 7,033 ®) United Kingdom 2,018; Belgium-Luxembourg 767; 

Norway 746. 

Distillate fuel oil do. 14,190 12,285 (@) Denmark 3,410; Finland 2,721; Norway 2,448. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWEDEN: IMPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

EEE 
: Sources, 1990 

Commodity 1989 1990 United . States Other (principal) 

MINERAL FUELS AND RELATED | a 
MATERIALS—Continued 

Petroleum—Continued: 

Refinery products—Continued: | 
Lubricants thousand 42-gallon barrels 1,809 1,562 26 Netherlands 495; United Kingdom 266; 

Belgium-Luxembourg 250. 
Residual fuel oil do. 7,026 7,197 ?) U.S.S.R. 2,456; Norway 672; Libya 628. 

ar ward cathe ee 
Bitumen and other residues 

value, thousands $15,168 $12,776 $55 Finland $8,280; United Kingdom $859; Hungary $350. 
Bituminous mixtures 

thousand 42-gallon barrels | 32 39 1 Denmark 11; West Germany 7; United Kingdom 6. 
Petroleum coke | do. 385 260 98 United Kingdom 124; Belgium-Luxembourg 19. 

“Revised, NA Not available 
"Revised. NA Not available. 

'Table prepared by Douglas Rhoten, International Data Section. 
Less than 1/2 unit. | 

*May include other precious metals. 

‘Includes germanium oxide. 

"Totals exclude unreported quantities valued at $12,218,000 in 1989 and $15,918,000 in 1990. 
‘Includes perlite and chlorite. 

| 
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TABLE 4 — 

SWEDEN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

CITI 

Commodity Major operating companies Location of main facilities Capacity 
and major equity owners 

Aluminum Granges AB (AB Electrolux) Sundsvall smelter at Kubikenborg 100 

Arsenic, white Boliden Mineral AB (Trelleborg AB) Smelter at Ronnskar 15 

Cement Cementa AB (Industry AB Euroc) Plants at Degerhamn, Skovde, and Slite 3,400 | 

Copper, concentrate Boliden Mineral AB (Trelleborg AB) Mines at Aitik, Kristinerberg, and other 220 

Do. Luossavaara-Kiirunavaara AB Mine at Viscaria/Pahtohavare 130 

Copper, refined Boliden Mineral AB (Trelleborg AB) Refinery at Ronnskar 100 

Feldspar Forshammars Mineral AB (Ernstrom Mine and plant at Riddarhyttan 40 

Mineral AB) 

Ferroalloys Vargon Alloys AB Plant at Vargon 120 

Gold Terra Mining AB (Norsk Hydro A/S) Bjorkdal Mine at Skelleftea 2.1 

Do. Boliden Metall AB (Trelleborg AB) Mines at Enasen and Akerberg 4 

Do. Do. Refinery at Ronnskar 9 

Iron ore Luossavaara-Kiirunavaara AB Mines at Kiruna, Malmberget, and 20,000 

Svappavaara 

Iron and steel Svenskt Stal AB (Government 67%) Steelworks at Lule, Oxelosund, and 3,000 

Domnarvet 

Kyanite Svenska Kyanite AB (Svenska Mineral AB) Quarry at Halskoberg | 40 

Lead, concentrate Boliden Metall AB (Trelleborg AB) Mines at Garpenberg, Kristineberg, 130 

| Laisvall, Langdal, Renstrom, and other 

Lead, smelter Do. Smelter at Ronnskar 85 

Lime Euroc Mineral AB Plants at Limham, Koping, and Storugns 270 

Do. Svenska Mineral AB Plants at Rattvik and Boda 250 

Petroleum, refined barrels per day Skandinaviska Raffinaderi AB Refinery at Lysekil 210,000 

Do. do. BP Raffinaderi AB Refinery at Goteborg 100,000 

Do. do. Shell Raffinaderi AB Do. 82,000 

Do. do. AB Nynas Petroleum Refineries at Goteborg, Malmo, and 54,000 

Nynashamn 

Phosphate, apatite concentrate Luossavaara-Kiirunavaara AB Plant at Kiruna 200 

Do. Svenskt Stal AB (Government 67%) Plant at Grangesberg 130 

Pyrite Boliden Mineral AB (Trelleborg AB) Mines at Kedtrask, Langsele, and Udden 200 

Do. Stora Kopparbergs AB Mine at Falun 50 

Silica sand Ahlsell Mineral AB Southern Sweden 600 

Silicon KemaNord AB (Nobel Industries) Plant at Ljungaverk 24 

Silver Boliden Metall AB (Trelleborg AB) Refinery at Ronnskar 250 

Zinc, concentrate Boliden Mineral AB (Trelleborg AB) Mines at Garpenberg, Kankberg, Kedtrask, 300 

Laisvall, Langdal, Renstrom, and other 

Do. Vieille Montagne Sverige AB Zinkgruvan Mine at Ammeberg 80 
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TABLE 5 | 

SWEDEN: RESERVES OF MAJOR MINERAL COMMODITIES FOR 1991 

(Million metric tons unless otherwise specified) | | 

Commodity Reserves* : 
Copper ore 150 
Iron ore 3,000 

Lead ore 50 
Zinc 20 | 
*Estimated. | | 
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THE MINERAL INDUSTRY OF 

By Donald E. Buck, Jr. 

Switzerland has attempted to utilize the | affect the energy consuming metal | governments. The Swiss national 

limited mineral resources available in this | producing plants in the country. Government is limited by the Constitution 

mountainous country. The small, Another issue up for Government and | in its ability to impose a particular 

diversified deposits were exploited in the | public review, is whether to join the | economic policy. Cantonal authorities 

past, and most metalliferous mining | Economic Community (EC) or remain in | operate the electrical generating facilities, 

activity ceased long ago. Although the | the European Free Trade Association | water resources, gas utilities, and local 

general geology of Switzerland has been | (EFTA). EC acceptance could require | transportation facilities. Mining also 

studied in detail, the mineral exploration | substantial changes, particularly to the | comes under the jurisdiction of cantonal 

to assess the remaining potential of the | structure of the banking industry and the | authorities. 

country’s mineral grades of ores and | transportation industry. The metal and 

reserves has remained incomplete. | mineral industries would not reportedly | COMMODITY REVIEW 
Presently, exploration in the country is | be required to make significant changes to 

limited to petroleum and gold. Mining of | conform to EC standards and regulations. | Metals 

industrial minerals, gypsum, and sand 

and gravel are from surface pits. PRODUCTION Aluminum.—Alusuisse-Lonza Holding 
AG, formerly Swiss Aluminium Ltd. 

GOVERNMENT POLICIES The value of the output of the Swiss | (Alusuisse), produced primary aluminum 
AND PROGRAMS mineral industry was modest. All | metal, fabricated products, and chemicals 

CS 1 metallic commodities, such as aluminum, | from imported alumina and bauxite. The 

The Swiss Government, a long time | Steel, and secondary lead, were produced | company operates three plants, two 

supporter of "Green Issues," has adopted from recycled and/or imported raw | smelters, and one rolling mill in 

a new energy policy, “Energy 2000." | materials. The mining industry was | Switzerland. Bauxite comes from 

This is a policy to maintain the present | limited to construction materials and salt. | company operated mines at Var in 

growth rate for electricity. To | Except for a small natural gas field, from | France, at Gove in Australia, and in 

accomplish this, the plan stresses energy | Which production is rapidly declining, | Sierra Leone. Alusuisse also owns three 

conservation, since the hydroelectric | mineral fuels were imported. (See Table | plants in the United States: aluminum 

resources are fully exploited. 1.) rolling facilities in Hannibal, Ohio, and 

Furthermore, the public voted fora 10- | __-_—==SSs—C—‘C‘C—SC‘CSsSSSS | ‘Jackson, Tennessee, and an aluminum 

year moratorium on new nuclear power TRADE recycling plant in West Virginia. 

plant construction. Nuclear power is the Metallwerke Refonde AG, at 
second most important component of Switzerland’s famous jewelry industry Niederglatt, which recycled scrap 

domestic power production. However, | 1S dependent on importation of gold, as | aluminum, was reportedly to be closed in 
concerns of nuclear power increased after | the country does not have a domestic | the spring of 1992. The move was 

the Chernobyl accident in the U.S.S.R. | source. Most metals, minerals, and fuels | reportedly the result of rationalization, of 

Therefore the country’s options were | needed for the domestic industries have to | low aluminum prices, and of the shortage 

either to build more CO, emitting plants | be imported. Switzerland’s most | of scrap in Switzerland. 

or import more power to meet future | Important trading partners were the 
requirements. The concern about the Federal Republic of Germany, France, Lead.—All lead refined in Switzerland 
greenhouse effect and local pollution | Great Britain, Italy, and the United | is from scrap. Metallum AG _ was 
swayed the public to vote for a policy of States. overhauling its battery scrap plant at 

importing more electricity. Under the Pratteln to reduce sulfur dioxide 

"Energy 2000" policy, one guideline still | STRUCTURE OF THE emissions, to increase the level of 
to be decided on is the limits on energy | INDUSTRY automation, and to improve working 
use. The specific legislation, when conditions. This modernized smelter will 

defined between 1995 and 1999, could The mineral industry is either privately | process used batteries at a rate of five 
owned or owned by cantons or communal 
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tons per hour, with a planned start-up | produced atomized powders of gold, | casting equipment, the company was 

date of March 1991. silver, and platinum solder alloys. reportedly planning to import slabs for 
Oo | the rolling mill. : 

Precious Metals.—Mineral exploration | _ Steel.—Allraw materials necessary for a | ) 
in the Anterior Rhine region is traced to | steel production, aside -from some | Industrial Minerals 
the Middle Ages. Historically, gold | domestic scrap, must be imported. About oo 

mining was mainly focused on placer | 250,000 tons of ferrous scrap was Construction materials and gypsum 

deposits, with a few lode gold operations. | imported in 1989, which is the last year | were the only commodities mined in 
Between 1986 and 1988, International | for which data. were available. | Switzerland. The country has a few 

Micham (VSE), under a joint venture | Production of crude steel has averaged, | processing plants of industrial minerals, 
with Narex International Exploration, | for the past 5 years, 900,000 mt/a. In | but depends heavily on neighboring EC 

: reportedly prospected in a 119 square | 1991, the steel production of 925,000 | countries for many commodities. 
kilometer permit area around Disentis for | tons was only slightly above the average a 
gold. The company reportedly has spent | production level, but. below 1990's Cement.—Cementia Holding AG, 

$1.3 million on a 41-kilometer long zone | 970,000 mt/a.. . _ owned by the French company Lafarge 
of discontinuous gold mineralization, Von Roll AG, the largest Swiss | Coppee, was the major producer of 

| consisting of gold-bearing sulfides. A | engineering and _ steel production | cement in Switzerland. Most plants in 
two-hole diamond drilling program | company, has two plants operating in the | the country were being modernized to 

reportedly resulted in the identification of | country. The plant at Monteforno | meet new NO, limits, which were 
gold mineralization of approximately 0.95 | reportedly has a capacity of 380,000 | forecasted to be imposed on the industry. 
g/mt over a 75-m zone and 0.60 g/mt | mt/a. It includes.an 85-ton electric arc | Domestic cement consumption was 

over 92-m. furnace, a continuous castor, and rolling | projected to decrease for the second year. 

With limited mining activity in many | mill. The plant produces blooms, billets, 
parts of Switzerland, and the changes in | reinforcing bars, and round bars. The Salt.—Salt production in Switzerland 

the technology and character of mining, | headquarters plant at Gerlafingen has a | was a monopoly of several cantons. The 
many Cantons have no established laws | capacity of 300,000 mt/a, using a 60- to | largest solution mining operation in the 

or guidelines. For example, the | 70-ton, 50-MVA electric arc furnace. | Rhine Valley. produced 350,000 mt/a. 

Graubunden Canton did not have an | The carbon steel products are processed | The second largest produced 50,000 mt/a. 
appropriate mining law to cover a gold | into flats, channels, angles, etc. Also, at | | 

mining license requested by several | this facility are a reinforcing mesh plant | Mineral Fuels 

Canadian companies. The Canadian | and a forging plant. 

companies, International Micham and The Von Moos Stahl AG plant at Extensive Alpine precipitation, glacial 

Narex International Exploration, | Lucerne also has a reported capacity of | water storage, and the great range of 
reportedly because of the delays and | 300,000 mt/a. The products include | altitudes made hydroelectric power widely 
problems of being granted approval to | galvanized wire, alloy steel (excluding | available. The Swiss Federal 
develop the gold deposit, reportedly | stainless), annealed wire, and other types | Government did not own electric utilities, 
elected to terminate their joint-venture | of bars and flats. The Wohlen plant, | but 85% of electric utilities were under 
agreement and split their interests in the | which reportedly has a capacity of | public (cantonal or municipal) control. 

Disentis area exploration permit. One | 150,000 mt/a, produces bar and other | The electrical industry has become an 
foreseen problem was the reported | rolled products. The Wohlen plant, | essential branch of the Swiss economy, 
requirement that a plebiscite was required | owned by Ferrowohlen AG, reportedly | with more than 400 large hydroelectric 

before any exploitation activities could | was under consideration for closure. | powerplants and numerous low-pressure 

commence. Although exploitation | Permits that would have allowed the plant | plants situated on the lower courses of 

approval is reportedly difficult, | to install new equipment were reportedly | rivers. The highest dams in Western 
exploration permission was supposedly | not initially granted due to the | Europe, Mauvoisin (256 m) and Grande 

less problematic. Micham reportedly | environmental concerns raised by the | Dixence (308 m), are in the Valais 
sought and was reportedly granted an | local populous. However, the Wohlen | Canton on the Rhone River. This area 

exploration permit for gold at the Val | City Council reportedly approved the | has a large hydroelectric power 

Plattas in the Medel area. installation of the second-hand hot-rolling | consumption, primarily by the aluminum 
Other refiners of precious metals in | mill, new reheat furnace, slab caster, and | industry. 

Switzerland included Cendres & Metaux | a taller chimney. The mechanical parts Hydroelectric power accounted for 
SA; Valcambi SA, owned by Credit | for the rolling mill and the reheat furnace | close to 60% of Switzerland’s electric 

Suisse; and Argor-Heraeus SA. H. | had reportedly been purchased from | power generation. Domestic nuclear and 
Hilderbrand et Cie. SA, in Geneva, | Hoogovens, of the Netherlands. Prior to | imported power each contributed about 23 

the installation of the continuous slab 
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billion KWH, while thermal plants | likely to become a greater force affecting 
contributed 1.1 billion KWH. Five | the mineral industry in the future. 
nuclear power stations supplied 40% of | Switzerland’s relationship with the EC 
the country’s energy needs. In 1988, the | will continue to be an interntional concern 

Government dropped its longstanding | for the country, while energy and | 

plans to build a sixth nuclear plant at | environmental policies will remain 
Kaiseraugst (near Basel) because of | important issues. It seems unlikely that 

pressure from environmentalists. Two | any new nuclear power stations will be , 
other nuclear plants, which were in the | built in Switzerland in the next decade 
early planning stages were, reportedly, | due to the citizens’ prevalent concerns 

unlikely to be constructed in the coming | about nuclear power and construction lead | 

years. time. The burning of coal and 

The only domestic natural gas | hydrocarbons was being discouraged. 

production came from the Finsterwald | Work will continue on a partial revision | | 
Field, in Lucerne Canton. The rest was | of the labor law, including new rules on 

imported from the Netherlands, the | working hours and night and Sunday 
Norwegian sectors of the North Sea, and | work for women. 
from the U.S.S.R. Switzerland has 

discouraged the burning of coal as well as where neces stuce have bee ‘elf 

the use of other hydrocarbons. All crude |... nanan am hs bran comet fom 
oil and the vast majority of oil-refined | swri.30=Us$1.00. | OECD Economic Surveys, 
products were imported. Switzerland, 1991, p. 11. 

OTHER SOURCES OF INFORMATION 
Resources | } 

. Agencies | 
Numerous small ore deposits were Bundesamt fur Industrie, Gewerbe, und : 

mined in the past in Switzerland; mainly Arbeit | 

for iron, nickel-cobalt, gold, and silver. Federal Office for Industry, : 
These small-scale operations have not Business, and Labor | | 

been economical for some time. Bern, Switzerland 

INFRASTRUCTURE | Publications 
a Annuaire Statistique de la Suisse (Swiss 

. . . Statistical Annual). 

Switzerland is a highly developed Jahresbericht, Verein, Schweizerischer 
country with an excellent network of Zement, Kalk und Gips Fabrikanten 

72,000 km of paved roads, 5,200 km of (Annual Report of Cement, Lime, 
operating railroads, and 1,400 km of oil and Gypsum Manufacturers’ 

and gas pipelines. Several of Europe’s Association). 

most important waterways originate in Union Petroliere, Rapport Annuel 

Switzerland as runoff from the mountain (Annual report of the Union 

glaciers. The Rhone, Rhine, and Danube Petroleum Co.). 

rivers have given Switzerland a key Union Suisse du Commerce et de 
position in  intra-European _ traffic. L’industrie, (Annual report) 1990. 

Furthermore, these rivers provide the 
links to some of the most important ports 
in the world, through which goods are | 

transshipped to Switzerland. 

OUTLOOK 

Major changes in the mineral industry 
of Switzerland were not expected in the 
near future. The environment was 
becoming an important issue and 
environmental protection politics were 
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TABLE 1 

SWITZERLAND: PRODUCTION OF MINERAL COMMODITIES! 

(Thousand metric tons unless otherwise specified) 

Commodity” 1987 1988 1989 1990 1991° 

METALS 

Aluminum, smelter, primary tons 73,169 71,816 71,328 71,602 71,000 

Iron and steel: | 

Pig iron and blast furnace ferroalloys°® | 70 70 70 70 70 

Electric-furnace ferroalloys’ 5 5 5 5 5 

Steel, crude 870 825 916 970 925 

Semimanufactures, rolled products*® 1,000 71,100 1,300 1,100 1,000 

Lead, refined, secondary tons 2,500 1,500 *1,400 1,500 1,400 

INDUSTRIAL MINERALS . | 

Cement, hydraulic. : 4,617 4,965 5,461 5,206 5,000 

Gypsum’* 230 230 230 230 200 | 

Lime 32 32 30 26 25 
Nitrogen: N content of ammonia® 39 32 32 32 32 

Salt 390 309 243 254 250 

Sodium compounds, n.e.s.: Carbonate® tons 23 — — — — 

Sulfur, from petroleum refining*® do. 33,533 3,550 3,700 3,700 3,700 

MINERAL FUELS AND RELATED MATERIALS 

Gas: | 

Manufactured million cubic meters 15 14 11 10 10 

Natural do. 9 8 5 5 5 

Petroleum refinery products: 

Liquefied petroleum gas thousand 42-gallon barrels 1,817 1,986 1,518 1,612 1,550 

Gasoline, all kinds do. 8,765 8,695 6,180 6,450 6,400 

Naphtha do. 6 9 (‘4 80 75 

‘Jetful | © do, 2,286 1,949 2,018 1,832 2,100 
Kerosene do. 30 19 15 15 17 

Distillate fuel oil do. 12,863 11,887 9,134 "8,478 8,700 

Residual fuel oil do. 3,917 .. 4,322 2,827 3,545 3,300 

Bitumen do. 931 904 926 *872 915 

Other refinery products do. 1 1 1 1 1 

Refinery fuel and losses do. 1,311 1,133 882 882 880 

Total® do. 31,927 30,905 23,501 23,767 23,938 — 

*Estimated. ‘Revised. 

'Table inchiles data available through Apr. 1992. 

"In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and stone) were produced, but output was not reported, and available general information was 

inadequate to make reliable estimates of output levels. 

*Reported figure. 
‘Revised to zero. 

‘Total of listed products only. 
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TABLE 2 

SWITZERLAND: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

| Commodity 1989 1990 | Destinations, 1990 __ 

United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

| Alkali metals kilograms 1,883 2,148 ) Iran 1,005; West Germany 140; France 24. 

“Alkaline-earth metals = (asi‘é<éwé*éC*ddO!O!~#~#~#~#!#~«~=;3}364~<(‘(<i‘(é‘(alnc zg #2=«=~=~#C<)”~UO~O#«wWestGermany309.~202=2#2@2~”~CO—C™ 

“Ore andconcentrate #8 1 41 — France 26; West Germany 10; Peru 5. 

Germany 177. 

Ash and residue containing aluminum 7,384 12,562 — West Germany 5,328; Norway 2,934; 

Portugal 2,324. 

Metal including alloys: : 

Scrap 39,143 36,846 ?) West Germany 20,435; Italy 12,700; France 

| 2,694. 

3,046. 

Semimanufactures 121,110 126,646 1,319 West Germany 38,368; France 21,497; 

Netherlands 10,334. 

Antimony: 

Ore and concentrate 144 — oo 

Oxides kilograms 1 7 NA West Germany 4; unspecified 3. 

Metal including alloys, all forms do. 56 590 — NA. 

Arsenic: Metal including alloys, all forms do. 825 1 — West Germany 1. 

Beryllium: Metal including alloys, all 

forms do. 57 409 ?) NA. 

Bismuth: Metal including alloys, all forms do. 819 76 — Netherlands 4; West Germany 2; unspecified 

70. 

Cadmium: Metal including alloys, all __ 
forms 8 1 — NA. 

Chromium: 

Ore and concentrate 30 20 — All to Italy. 

Oxides and hydroxides 216 142 — West Germany 110; France 17; Italy 5. 

Metal including alloys, all forms 44 39 10 Yugoslavia 10; West Germany 6. 

Cobalt: 

Oxides and hydroxides kilograms 763 12,035 ?) France 10,772; West Germany 1,098. 

Metal including alloys, all forms 11 119 44 France 28; West Germany 22. 

Columbium and tantalum: Metal including 688 587 10 West Germany 234; France 125; Singapore 
alloys, all forms kilograms 31. 

Copper: 

Matte and speiss including cement copper —_ ) — All to Canada. 

Oxides and hydroxides 70 11 — Mainly to Belgium-Luxembourg. 

Sulfate 13 10 — West Germany 4; France 2; Italy 2. 

Ash and residue containing copper 3,712 4,582 NA West Germany 2,610; Belgium-Luxembourg 

693; Spain 363. 

Metal including alloys: 

Scrap 27,701 18,721 104 West Germany 9,404; Italy 4,977; Austria 

2,086. 

Unwrought 7,338 8,657 — West Germany 6,116; Italy 1,502; France 

670. 

See foomoes atendoftable 

THE MINERAL INDUSTRY OF SWITZERLAND— 1991 373



TABLE 2—Continued . 
SWITZERLAND: EXPORTS OF MINERAL COMMODITIES' 

. (Metric tons unless otherwise specified) 

. | ae Destinations, 1990 

Commodity 1989 1990 United States Other (principal) 

METALS—Continued: 

| Copper—Continued: | 

Metal including alloys—Continued: 

Semimanufactures 27,970 26,626 3,554 West Germany 10,800; France 4,007. | 

Germanium: Metal including alloys, all 
forms kilograms 49 3 NA NA. 

Gold: / 

Waste and sweepings value, thousands $8,414 $31,193 $21,803 West Germany $5,158; Italy $2,234. 

Metal including alloys, unwrought and 12,057 7,421 115 United Kingdom 3,407; France 2,237; Hong 

partly wrought | a | Kong 531. 

Iron and steel: , | 

Iron ore and concentrate: Excluding 

roasted pyrite 56 9 NA West Germany 4; Republic of Korea 1. 

Metal: , 

Scrap 66,863 66,060 — Italy 37,703; West Germany 15,866; France 

2,579. 

Pig iron, cast iron, related materials 1,758 1,059 | @) West Germany 688; Spain 148; Austria 49. 

Ferroalloys: | | 

Ferroaluminum 20 1 NA NA. 

Ferrochromium 86 44 — Yugoslavia 22; Taiwan 6; unspecified 13. 

Ferromanganese 76 62 — Burma 17; Portugal 14; unspecified 17. 

Ferromolybdenum 12 11 — Yugoslavia 5; Mexico 2; unspecified 3. 

Ferrosilicomanganese _ 413 7 5 — Spain 4; Egypt 1. 

Ferrosilicon 39 | 84 _ West Germany 42; Yugoslavia 20; 

unspecified 16. 

Silicon metal 10 @) — Mainly to Italy. | 

Unspecified 27 >) — Mexico 13; Austria 8; Republic of South 

Africa 4. / 

Steel, primary forms 7,049 16,233 2 Italy 8,854; France 7,056; West Germany 
175. 

Semimanufactures: 

Flat-rolled products: | 

Of ironor nonalloy steel: 
Not clad, plated, coated 167,245 181,362 586 West Germany 97,858; Austria 30,734; 

France 22,497. 

Clad, plated, coated 13,081 11,700 — France 3,851; West Germany 3,733; Austria 

2,473. 

Of alloy steel 7,030 6,099 72 West Germany 3,345; Italy 877; Austria 

See | 569. 

Bars, rods, angles, shapes, sections 445,419 460,070 461 West Germany 273,977; Italy 79,524; 

France 40,478. 

Rails and accessories 1,857 1,948 9 Italy 630; Austria 531; West Germany 261. 

Wire 20,230 21,942 342 West Germany 11,041; France 3,672; Italy 

3,408. 

Tubes, pipes, fittings 221,222 209,995 — West Germany 95,968; Italy 20,278; 

Netherlands 19,818. 

Lead: 

Oxides 82 23 — Austria 21; France 1. 

Sccfounnes atendofuble. 
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| TABLE 2—Continued 

SWITZERLAND: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

oe a | Destinations, 1990 
Commodity 1989 1990 —_—--—-—— CO 

United States Other (principal) 

METALS—Continued 

Lead—Continued: 

Ash and residue containing lead 794 979 — West Germany 656; Yugoslavia 148; 
a Netherlands 93. 

Metal including alloys: oe | | 

Scrap . 14,526 13,402 — Italy 5,447; Yugoslavia 3,047; West | 

Germany 2,973. 

Unwrought 2,111 1,585 — Italy 1,431; West Germany 109; Austria 33. 

Semimanufactures 77 20 — Austria 8; Italy 6; West Germany 1. 

Lithium: Oxides and hydroxides kilograms 640 1,711 20 United Kingdom 1,557; West Germany 43. 

Magnesium: Metal including alloys: | 

Scrap 231 90 — France 46; Netherlands 13; Norway 12. 

| 49 11 — 1. 

Semimanufactures 1,061 760 4 United Kingdom 312; France 160; West 

| Germany 70. 

Manganese: - oe | 

Ore and concentrate, metallurgical-grade 34 18 — France 6; Philippines 5; Egypt 3. 

Oxides 162 9 NA Japan 5; West Germnay 3; Iran 1. 

Metal including alloys, all forms 35 22 — Austria 5; Bulgaria 5; West Germany 5. 

Mercury | kilograms 3,832 32,575 9 Netherlands 29,634; Iran 301. | 
Molybdenum: | 

Oxides and hydroxides do. 173 | 1,470 1,371 West Germany 64. 

Metal including alloys: — 7 

Unwrought do. 3,155. 4,091 (@) United Kingdom 2,088; West Germany 468; 

a U.S.S.R. 260. 

Semimanufactures do. 871 887 87 West Germany 295; France 126. 

Nickel: | | 

Matte and speiss do. —_ 1,021 | — Mainly to Italy. 

Oxides and hydroxides do. 666 110 : NA NA. 

Metal including alloys: 

Scrap | 302 276 5 West Germany 270; France 1. 

Unwrought 1946 63 — West Germany 53; Austria 3; Turkey 3. 

Semimanufactures 629 520 2 France 220; West Germany 88; Italy 56. 

Platinum-group metals: | 
Ore and concentrate 1,746 -- 

Waste and sweepings value, thousands $3,328 $7,462 $278 United Kingdom $2,293; 

Belgium-Luxembourg $2,182; West 
Germany $1,969. 

Metals including alloys, unwrought and 
partly wrought: 

Palladium kilograms 18,602 18,556 1,292 West Germany 5,319; Japan 4,943; United 

Kingdom 2,537. 

Platinum do. 23,456 25,968 2,122 Japan 16,926; United Kingdom 1,733. 

Rhodium do. 150 70 ?) West Germany 43; Netherlands 22; France 

3. | 

Iridium, osmium, ruthenium do. 30 42 7 Yugoslavia 23; Iraq 6. 

Rare-earth metals including alloys, all 

forms do. 838 311 ?) West Germany 309. 
ee nee 
See footnotes at end of table. 
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TABLE 2—Continued 

~ SWITZERLAND: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

TT sstsssssss””S«@Stinations, 1990s 
Commodity 198° 1990 United States Other (principal) 

METALS—Continued 

Selenium, elemental kilograms 70 44 NA NA. 

Silicon, high-purity do. 98 695 — East Germany 299; Japan 190; unspecified 

eee 
186. 

Silver: 

Waste and sweepings’ value, thousands $21,430 $20,478 ?) France $8,794; West Germany $8,376; Italy 

$1,758. 

Metal including alloys, unwrought and | 

partly wrought 879 1,767 1 France 61; Denmark 28; unspecified 1,584. 

Tellurium and boron, elemental kilograms 20 20 NA West Germany 2; unspecified 18. _ 

— Tin: 

Ore and concentrate — ?) — All to France. 

“Metal including alloys: TEE 
Scrap 84 86 — West Germany 40; Netherlands 28; 

Belgium-Luxembourg 18. 

Unwrought 129 110 — Italy 61; West Germany 42; Austria 3. 

Semimanufactures 81 162 ?) France 125; West Germany 22; Italy 7. 

Titanium: 

Ore and concentrate 89 43 _— Israel 19; Portugal 10; Iran 8. 

Oxides 868 148 — &# West Germany 52; Netherlands 35; Italy 31. 

Metal including alloys: 

Unwrought including scrap 55 53 @) West Germany 37; United Kingdom 15. 

Semimanufactures 180 203 1 France 140; West Germany 77; United 
Kingdom 18. 

Tungsten: Metal including alloys: 

Unwrought 86 91 ?) West Germany 55; Austria 19; 
Belgium-Luxembourg 12. 

Semimanufactures kilograms 7,539 2,817 362 West Germany 847; France 391. 

Uranium and thorium: Oxides and other 
compounds value, thousands NA $50 $1 France $42; West Germany $3. 

Vanadium: _ . 

Oxides and hydroxides kilograms 309 68 — NA. 

Metal including alloys, all forms do. 37 39 — NA. 

Zinc: | 

Oxides 23 41 — West Germany 26; Iraq 4; Yugoslavia 4. 

Blue powder 25 106 — Netherlands 34; West Germany 17; 
unspecified 55. 

Ash and residue containing zinc 8,142 5,759 NA Belgium-Luxembourg 1,983; West Germany 
1,886; Italy 1,420. 

Metal including alloys: 

Scrap 1,208 1,238 — West Germany 511; Italy 396; France 211. 

Unwrought 387 917 — West Germany 590; Netherlands 195; Italy 
100. 

Semimanufactures 20 158 — West Germany 143; Italy 2; unspecified 7. 

Ore and concentrate 64 13 — . West Germany 10; Spain 3. 

Metal including alloys, all forms —_ kilograms 104 10,576 l West Germany 10,392; unspecified 183. 

Other: 

Ores and concentrates 2 ?) — NA. 

See footnotes at end of table 

376 THE MINERAL INDUSTRY OF SWITZERLAND—1991



| TABLE 2—Continued 

SWITZERLAND: EXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

. Destinations, 1990 
Commodity 1989 1990 — 

United States Other (principal) 

METALS—Continued: 

Other—Continued: 

Oxides and hydroxides 19 33 — Belgium-Luxembourg 11; West Germany 6; 
France 2. 

Ashes and residues 2,735 3,313 129 Spain 2,576; Italy 151. 

Base metals including alloys, all forms 

kilograms 10,722 (?) — All to France. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: . 

Natural: Corundum, emery, pumice, etc. 17 61 — Italy 30; West Germany 15; France 7. 

Artificial: 

| Corundum 199 211 7 West Germany 99; Austria 30; France 22. 

Silicon carbide 5,854 4,406 NA NA. 

Dust and powder of precious and semi- 

precious stones excluding diamond kilograms 5,353 6,046 557 Italy 2,572; France 529. 

Grinding and polishing wheels and stones 10,168 3,130 168 West Germany 1,336; United Kingdom 
1,229. 

Asbestos, crude 3 4 NA Hungary 2; France 1; West Germany 1. 

Barite and witherite 13 7 — Thailand 5; West Germany 1; Yugoslavia 1. 

Boron materials: 

Crude natural borates @) 1 — Mainly to Burma. 

Oxides and acids 5 8 1 West Germany 2; Austria 1. 

Bromine | 3 39 ) West Germany 36; Ireland 2. 

Cement 21,248 23,588 ?) West Germany 23,472; France 32; 

Philippines 15. 

Chalk 129 176 — France 102; West Germany 26; Austria 15. 

Clays, crude: 

Bentonite 259 50 — West Germany 22; Austria 10; Spain 5. 

Chamotte or dinas earth 100 79 — West Germany 78; France 1. 

Kaolin 305 237 ~ Austria 90; West Germany 62; United 
Kingdom 27. 

Unspecified 62,462 60,024 — West Germany 59,980; France 8; Italy 3. 

Cryolite and chiolite 21 2 — Turkey 1. 

Diamond, natural: 

Gem, not set or strung value, thousands $2,198,350 $2,407,688 $195,948 United Kingdom $1,041,279; Israel 

$654,197; Belgium-Luxembourg $133,009. 

Industrial stones do. $2,269 $3,082 $98 West Germany $1,427; Belgium- 

Luxembourg $765; Netherlands $327. 

Dust and powder kilograms 5,123 5,823 557 Italy 2,444; France 529. 

Diatomite and other infusorial earth 23 76 ?) United Kingdom 43; China 11; West 

Germany 2. 

Feldspar, fluorspar, related materials: 

Feldspar 28 36 ?) West Germany 10; Portugal 9; Spain 5. 

Unspecified 33 20 NA NA. 

Fertilizer materials: 

Crude, n.e.s. 4,710 5,212 —_— Italy 2,513; Austria 1,753; France 809. 

Manufactured: 

Ammonia 8 30 ?) France 20; Iran 3; West Germany 1. 

See footnotes at end of table. 
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. TABLE 2—Continued _ 
SWITZERLAND: EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

- | Destinations,. 1990 
Commodity 1989 1990 ee 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued oo Sn 
Fertilizer materials—Continued: — ne - _ 

Manufactured—Continued: os oe 

Nitrogenous | 915 oo 1357 | 6 West Germany 1,303; France 40. | 

Phosphatic 1 _- | . | | 

| Potassic 427 | — United Kingdom 11; West Germany 3; | 
— Republic of Koreal. 

Unspecified and mixed 3,541 5,835 25 West Germany 3,458; France 1,359; - 

| | | | Ecuador 255. —— | : 

Fluorspar Portugal 28; Philippines 16; United = 
| 69 55 — Kingdom 7. ; : 

Graphite, natural 20 | lo — Iran 4; Philippines 2; West Germany I. 

Gypsum and plaster 15,283 Ss. 13,265 = _ France 13,073; Austria 86; West Germany 

lodine : 8 | 7 ?) Algeria 6. | , 

Kyanite and related materials kilograms — 2. NA NA. 

Lime 1,093 957 . 54 Denmark 537; West Germany 116; Italy 43. 

Magnesium compounds: | a a o , | 

Magnesite, crude 8 27° —_— West Germany 18; France 3; Ecuador 2. 

Oxides and hydroxides 116 72 — West Germany 47; Portugal 9; France 4. 

Mica: | | . 

Crude including splittings and waste 133 131 co 27 Austria 21; Venezuela13. . 

Worked including agglomerated splittings 517 7 615 iS West Germany 113; France 101; United 

Kingdom 70. a 

Phosphates, crude kilograms — 523 — NA. | | | 

Phosphorus, elemental do. 105 - 137,861 - - 12. France 137,650; West Germany 68. 

Pigments, mineral: | 

Natural, crude 58 : 19 - NA West Germany 3; Austria 1; unspecified 15. 

Iron oxides and hydroxides, processed 34 32 @) Austria 11; France 4; unspecified9. 

Potassium salts, crude — 1 — All to Norway. | 

Precious and semiprecious stones other 

than diamond: | | 

Natural value, thousands $361,387 $546,537 _ $119,706 Hong Kong $89,265; France $80,068. . 

| Spain $3,546. | 

Pyrites, unroasted 27 34 — Mainly to Philippines. 

Quartz crystal, piezoelectric kilograms 502 578 — West Germany 419; Iraq 59; Netherlands 

| 27. 

Salt and brine 309 526 2 ‘France 387; West Germany 103; Spain 7. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 6 24 ) West Germany 13; Philippines 4; Peru 2. 

Sulfate, manufactured 31 11 NA West Germany 3; Italy 2. 

Stone, sand and gravel: | 

Dimension stone: 

"Crude and partly worked t—~—tS 29,494 34,318 = Italy 23,515; West Germany 9,555; Austria 
791. - 

Worked 7,978 6,822 176 West Germany 5,383; Italy 433; France 319. 

Dolomite, chiefly refractory-grade 38 128 10 France 79; Ecuador 19; West Germany 12. 

See footnotes at end of table. 
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| | TABLE 2—Continued 
a SWITZERLAND: EXPORTS OF MINERAL COMMODITIES’ 

— | (Metric tons unless otherwise specified) . 

| . | | Destinations, 1990 
Commodity 1989 1990 oe 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued | 
Stone, sand and gravel—Continued: 

Dimension stone—Continued: | 

Gravel and crushed rock } 75,963 18,217 1 France 11,014; West Germany 5,475; 

| Netherlands 717. 

Limestone other than dimension | 2 7 — — 

Quartz and quartzite | 41,899 41,150 1 Italy 40,397; West Germany 481; Austria 

——$—$—$— 
73. 

Sand other than metal-bearing 28,348 18,636 — Italy 14,397; France 1,988; Austria 1,197. 

Sulfur: | | | 

Elemental: | 

Crude including native and byproduct _ 14,331 15,791 — West Germany 11,020; France 2,806; 
| Yugoslavia 218. 

| Colloidal, precipitated, sublimed _ | 6 7 e) Algeria 6. | 
Dioxide 4,088 3,617 — West Germany 3,511; Austria 106. 

Sulfuric acid 22,009 22,264 @) West Germany 20,239; France 1,010; 

| Austria 690. 

Talc, steatite, soapstone, pyrophyllite 147, 479 — Austria 108; West Germany 35; Ecuador 6. 

Vermiculite, perlite, chlorite a 1 | 5 — NA. 

Other: | | : . 

Crude | | 9,804 12,664 ?) France 9,790; West Germany 2,239; Italy 

| 598. 

Slag and dross, not metal-bearing 38,913 — 37,496 — West Germany 36,027; Italy 1,428. 

: MINERAL FUELS AND RELATED | oe 
MATERIALS 

Asphalt and bitumen, natural 6 9 — West Germany 6; France 3. 

Carbon black | 221 269 ?) Czechoslavakia 128; West Germany 104; 

| | Republic of South Africa 22. | 

Coal: a | | . 

Anthracite | @) | 351 — Netherlands 280; West Germany 71. 

Bituminous 18,426 3,923 — West Germany 1,605; Yugoslavia 1,493; 

. Netherlands 821. 

Briquets of anthracite and bituminous coal — 12 — Mainly to West Germany. 

Coke and semicoke 1,194 8,678 — West Germany 6,674; Yugoslavia 2,001; 

: , Belgium-Luxembourg 2. 

Gas, natural: Gaseous-thousand cubic 2,968 2,853 — Italy 2,830; Austria 92. 

meters . 

Peat including briquets and litter 758 649 — West Germany 395; Italy 71; Netherlands 5. 

Petroleum: 

Crude 42-gallon barrels 95 153 — France 131; East Germany 7; West Germany 
7. 

Refinery products: 

Liquefied petroleum gas do. 229,552 198,197 882 Italy 88,311; West Germany 65,610; France 
64,879. 

Gasoline do. 961 60,359 ?) West Germany 58,379; United Kingdom 
1,285; Austria 238. 

Mineral jelly and wax do. 1,094 9,216 378 West Germany 8,602; Italy 550; Canada 63. 

Kerosene and jet fuel do. 302 — 

Seo foomoce atend of table. 
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TABLE 2—Continued 

SWITZERLAND: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Commodity | 1989 1990 Destinations, 1990 

| United States Other (principal) 

MINERAL FUELS AND RELATED 
_- _MATERIALS—Continued . 

| Petroleum—Continued: | 

Refinery products—Continued: | | 

- Distillate fuel oil 42-gallon barrels 143,814 189,275 — Austria 189,260; Bulgaria 7. 

Lubricants do. 43,680 28,070 133 Italy 12,313; West Germany 8,494; Austria 

| a : | 1,190. 

Residual fuel oil do. 41,572 748,950 — West Germany 660,605; Austria 76,217; 

oe France 12,135. 

Bitumen and other residues do. 12,878 5,884 — France 5,606; West Germany 242; 

Netherlands 30. 

Bituminous mixtures : do. 18,489 11,969 842 _ West Germany 3,448; France 1,945; Iran 

. | 1,164. 

_ Petroleum coke do. 2,668 3,729 297 West Germany 2,398; Italy 490. 

NA Not available. 

'Table prepared by Theodore T. Spittal. . 
"Less than 1/2 a unit. 

*May include other precious metals. 

TABLE 3 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES! | 

. (Metric tons unless otherwise specified) 

, . Sources, 1990 
Commodity | 1989 1990 - 

United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 449 619 ?) West Germany 345; France 242; United 
Kingdom 22. 

Alkaline-earth metals kilograms 1,330 2,177 NA NA. 

Aluminum: 

Ore and concentrate . 1,747 691 — All to West Germany. 

Oxides and hydroxides 146,529 150,483 113 Australia 124,219; West Germany 17,221; 

Spain 5,449. 

Ash and residue containing aluminum 1,367 766 — West Germany 446; Austria 320. 

Metal including alloys: 

Scrap 5,734 4,110 68 West Germany 2,449; Norway 701; 

Netherlands 311. 

Unwrought 117,601 104,595 141 West Germany 30,006; Iceland 29,984; 

Norway 21,998. 

Semimanufactures 82,224 91,720 329 West Germany 42,898; France 10,477; 

Austria 9,238. 

Antimony: 

Oxides 316 390 NA West Germany 179; China 120; United 

Kingdom 44. 

Metal including alloys, all forms 31 79 ’) China 65; Republic of Korea 10; France 2. 

Arsenic: Metal including alloys, all forms ?) 8 NA Chile 5. 

Beryllium: Metal including alloys, all 

forms kilograms 4,838 599 519 West Germany 56; unspecified 24. 

See footnotes at end of table. 
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_ TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES' 

| (Metric tons unless otherwise specified) 

. Sources, 1990 : 
Commodity — 1989 1990 eo 

United States Other (principal) 

METALS—Continued | 

Bismuth: Metal including alloys, all forms 12 15 @) Belgium-Luxembourg 5; Netherlands 3; 

China 2. Be 

Cadmium: Metal including alloys, all forms 12 11 @) Hungary 5; Canada 3; West Germany 1. 

Chromium: 

Ore and concentrate 2,404 2,682 — Republic of South Africa 1,335; Belgium- 
Luxembourg 482; West Germany 460. 

Oxides and hydroxides 602 560 6 West Germany 394; Italy 146; Poland 10. 

Metal including alloys, all forms 115 184 3 France 86; West Germany 73; United 

Kingdom 19. 

Cobalt: 

Oxides and hydroxides kilograms 4 18 () France 15; China 1. | | 

Ore and concentrate — 24 — All from Italy. 

Metal including alloys, all forms 240 256 101 West Germany 70; Belgium-Luxembourg 

26. | 

| Columbium and tantalum: | 

Ore and concentrate? kilograms 500 - — | 

Metal including alloys, all forms, tantalum 2 2 ?) Austria 1. 

Copper: — 

Ore and concentrate _ kilograms — 33 _— All from United Kingdom. 

Oxides and hydroxides 35 60 NA Norway 44; Belgium-Luxembourg 11; West 

| Germany 1. 

Sulfate 824 773 NA Italy 266; Czechoslovakia 225; West 

Germany 56. 

Ash and residue containing copper 81 366 _ West Germany 326; Spain 21; Netherlands 

19. 

Metal including alloys: | 

Scrap 5,289 8,188 687 West Germany 4,483; France 820. 

Unwrought 8,944 8,844 201 West Germany 2,953; Belgium-Luxembourg 

2,685; Austria 1,931. 

Semimanufactures 104,178 102,380 478 West Germany 48,544; France 15,271; Italy 

9,259. | 

Germanium: Metal including alloys, all Belgium-Luxembourg 44; West Germany 

forms kilograms 372 116 ?) 28. 

Gold: 

Waste and sweepings value, thousands $58,126 $66,809 $169 West Germany $21,896; Saudi Arabia 

$14,040; Netherlands $13,680. 

Metal including alloys, unwrought and partly | 

wrought 3,416 3,484 392 West Germany 1,549; Italy 363. 

Iron and steel: | 

Iron ore and concentrate: 

Excluding roasted pyrite 321 232 — West Germany 174; Belgium-Luxembourg 

35; United Kingdom 22. 

Pyrite, roasted 10,569 13,898 — Belgium-Luxembourg 5,904; Norway 4,233; 

West Germany 2,036. 

Metal: 

Scrap 152,116 135,923 13 West Germany 94,852; France 39,569; 

Austria 1,244. 

~~ Pig iron, cast iron, related materials | +~+~«<55,474.~=S*«<“‘«‘“C*‘«~SS;«*BOTS*“‘C#CUC‘#dL)~©West Germany 22,595; Republic of South 
Africa 11,357; France 8,209. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 : 
Commodity 1989 1990 — ep eNO 

United States Other (principal) 

METALS—Continued 

Iron and steel—Continued: 

Ferroalloys: 

Ferroaluminum : 573 806 NA __sUnited Kingdom 792; unspecified 14. 

Ferrochromium 1,015 1,308 — West Germany 606; Belgium-Luxembourg 

282; Republic of South Africa 150. 

"Ferromanganeses—=—“‘séOSOSOC™*~*;*~;~”!#~;«&«646~~*!®~!~«~S:~&«S72~*é<‘éi‘itsS* ~~) West Germany 2,806; France lili; 
. Republic of South Africa 785. | 

Ferromolybdenum 160 225 30 Austria 113; Chile 26. 

Ferronickel 3 26 — West Germany 13; Republic of South Africa 
13. 

Ferrosilicomanganese 7,664 7,318 — Norway 3,754; Republic of South Africa 

2,538; Brazil 765. 

Ferrosilicon 6,691 6,071 11 U.S.S.R. 1,906; West Germany 1,641; 

Norway 985. 

Silicon metal 3,758 4,395 — Brazil 1,669; France 844; Italy 616. 

Unspecified 1,095 1,134 3 Norway 265; France 196. 

Steel, primary forms 121,257 124,341 57 West Germany 56,938; United Kingdom 
28,248; Netherlands 22,038. 

Semimanufactures: 

Flat-rolled products: | 

Of iron or nonalloy steel: 

Not clad, plated, coated 870,380 798,474 230 West Germany 288,770; Belgium- 

| Luxembourg 97,938; United Kingdom 
87,428. 

Clad, plated, coated 239,581 205,458 168 West Germany 65,239; France 31,982; 
United Kingdom 25,939. | 

Of alloy steel 132,850 137,066 223 West Germany 50,453; France 21,793; 

Japan 15,333. 

Bars, rods, angles, shapes, sections 799 629 763,855 2,276 Italy 226,208; West Germany 196,074; 

France 101,381. 

Rails and accessories 59,796 58,132 — Austria 34,423; West Germany 16,709; Italy 

5,810. 

Wire 94,016 106,341 30 Italy 65,383; West Germany 19,218; 

Belgium-Luxembourg7,120. |. 

Tubes, pipes, fittings 185,542 —- 176,801 153 West Germany 78,214; Italy 27,599; France 

15,477. 

Lead: 

Ore and concentrate 3 — — 

Oxides 289 464 — West Germany 362; United Kingdom 90; 
Netherlands 10. 

Ash and residue containing lead 20 — — 

Metal including alloys: 

Scrap 118 96 — West Germany 49; Netherlands 47. 

Unwrought 7,175 7,893 1,001 Belgium-Luxembourg 2,160; Canada 1,243; 

Australia 1,198. 

Semimanufactures 1,974 1,888 3 West Germany 1,633; Belgium-Luxembourg 

233; Italy 4. 

Lithium: Oxides and hydroxides 54 47 17 West Germany 26; United Kingdom 4. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 Ses, PPP 
United States Other (principal) 

METALS—Continued 

Magnesium: Metal including alloys: 

Scrap 24 25 — Italy 9; Norway 9; France 3. 

Unwrought 2,561 2,688 349 Norway 1,387; Italy 523. 

Semimanufactures 40 77 22 France 18; U.S.S.R. 15. 

Manganese: . 

Ore and concentrate, metallurgical-grade 181 167 — France 106; Netherlands 48; Belgium- 

Luxembourg 10. 

Oxides 2,129 1,482 2 Japan 1,206; Greece 120; Ireland 64. 

Metal including alloys, all forms 684 629 8 Republic of South Africa 310; Netherlands 

139; Belgium-Luxembourg 123. 

Mercury 18 16 4 West Germany 9; Yugoslavia 2. 

Molybdenum: 

Oxides and hydroxides kilograms 400 1,900 — All from West Germany. — 

Metal including alloys: | 

Unwrought do. 8,265 8,608 836 West Germany 7,170; United Kingdom 460. 

Semimanufactures do. 9,809 8,393 | 334 Austria 5,617; West Germany 1,655. 

Nickel: 

Matte and speiss do. 233 2 _— All from United Kingdom. 

Oxides and hydroxides do. 1,211 1,712 — Mainly from Italy. 

Metal including alloys: 

Scrap , : 51 64 — Italy 35; Spain 21; West Germany 6. 

- Unwrought 4,087 «4+41,408 ©45+~”~ «Norway 320; U.S.S.R. 236; Republic of 
| South Africa 178. 

Semimanufactures 1,086 1,274 184 West Germany 610; United Kingdom 178. 

Platinum-group metals: 

Waste and sweepings value, thousands $10,494 $5,351 $4 West Germany $1,707; Taiwan $859; 
United Kingdom $740. 

Metals including alloys unwrought and partly 

wrought: 

Palladium kilograms 16,317 17,489 6,516 U.S.S.R. 4,612; Netherlands 2,142. 

Platinum do. 16,964 23,814 1,907 Republic of South Africa 5,720; United 

Kingdom 4,327; U.S.S.R. 3,385. 

Rhodium do. 298 100 10 Republic of South Africa 48; West Germany 

22; United Kingdom 15. | 

Iridium, osmium, ruthenium do. 164 236 — United Kingdom 161; Republic of South 

Africa 55; West Germany 18. 

Rare-earth metals including alloys, all 3,237 5,725 6 Japan 4,102; West Germany 398; 

forms do. unspecified 1,200. 

Selenium, elemental do. 1,076 5,682 NA United Kingdom 5,000; unspecified 682. 

Silicon, high-purity do. 1,120 26,045 NA France 25,000; West Germany 569; East 

Germany 300. 

Silver: 

Ore and concentrate‘ value, thousands $5 $1,534 = All from Ghana. 

Waste and sweepings' do. $10,270 $17,315 $2,504 France $3,929; Zimbabwe $2,059. 

Metal including alloys, unwrought and partly 1,879,370 2,045,272 134 West Germany 52,063; Italy 17,012; 

wrought kilograms unspecified 1,951,637. 

Tellurium and boron, elemental 1 1 NA Mainly from West Germany. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES? 

(Metric tons unless otherwise specified) 

OO urces, 19900—“‘“‘<‘;<C;*;*;*” 
Commodity 1989 1990 ———. 

United States Other (principal) 

METALS—Continued 

Tin: Metal including alloys: 

Scrap 24 35 — West Germany 19; France 15. 

Unwrought 984 1,219 ?) Indonesia 220; West Germany 206; Brazil 

200. 

Semimanufactures 268 234 ?) West Germany 164; Netherlands 21; 

Belgium-Luxembourg 17. 

Titanium: 

Ore and concentrate 335 194 — Australia 125; West Germany 64; 

. Netherlands 5. 

Oxides 2,396 1,490 130 Finland 398; West Germany 389; France 

178. 

Metal including alloys, all forms 345 $73 293 Japan 105; West Germany 93. 

Tungsten: 

Ore and concentrate 40 20 20 

Metal including alloys, all forms 71 84 7 West Germany 37; France 24. 

Uranium and thorium: 

Ore and concentrate kilograms _ 5 — All from West Germany. 

Oxides and other compounds do. 54 152 54 France 72; unspecified 26. 

| Metal including alloys, all forms do. 4 34 NA NA. 

Vanadium: | 

Oxides and hydroxides do. 200 1,327 1,315 NA. 

Metal including alloys, all forms 14 58 — Republic of South Africa 45; Netherlands 
10; Austria 3. 

Zinc: . 

Ore and concentrate 18 21 — All from West Germany. 

Oxides 897 731 — France 359; West Germany 155; United 

Kingdom 142. 

Blue Powder 3,159 2,871 — Belgium-Luxembourg 1,464; West Germany 

873; Norway 305. 

Ash and residue containing zinc 318 29 — Italy 24; West Germany 5. 

Metal including alloys: 

Scrap 80 36 — Mainly from West Germany. 

Unwrought 20,029 26,122 — France 7,397; Netherlands 5,228; West 

Germany 3,266. 

Semimanufactures 4,734 5,418 ?) West Germany 3,327; France 1,195; 

Belgium-Luxembourg 599. 

Zirconium: . 

Ore and concentrate 303 205 — West Germany 101; United Kingdom 41; 
Netherlands 35. 

Metal including alloys, all forms 41 41 5 Italy 26; West Germany 4. 

Other, 
Ores and concentrates @) — 

Oxides and hydroxides 119 96 1 France 28; West Germany 25; Spain 22. 

“Ashesandresidues = = 349 665 (West Germany 276; Austria 231; 
Yugoslavia 81. 

Base metals including alloys, all forms 
kilograms 13,062 1,045 145 West Germany 436; United Kingdom 246. 

See footnotes at end of table. 
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. TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

. Sources, 1990 
Commodity | 1989 1990 ——— IO 

inte States ter Princhpaly 
INDUSTRIAL MINERALS | 

Abrasives, n.¢.s.: 

Natural: Corundum, emery, pumice, etc. 22,866 15,686 144 West Germany 13,789; Iceland 1,043; 

Turkey 323. 

Artificial: 

Corundum 7,205 7,142 161 West Germany 3,088; Austria 1,967; 

Yugoslavia 888. 

Silicon carbide 2,731 1,243 ) West Germany 740; Netherlands 268; 

| Norway 227. 

Dust and powder of precious and semi- 

precious stones excluding diamond kilograms 8,368 | 10,742 1,787 Ireland 6,225; West Germany 1,103. 

Grinding and polishing wheels and stones 2,662 2,707 17 West Germany 1,387; Italy 480; Austria 

309. 

Asbestos, crude 2,877 1,341 4 Canada 919; U.S.S.R. 257; Hungary 154. 

Barite and witherite 4,228 1,547 —_ West Germany 979; Netherlands 200; 

| France 183. 

Boron materials: 

Crude natural borates 296 391 — Netherlands 220; Turkey 96; Belgium- 

Luxembourg 72. 

Oxides and acids : 313 350 2 Chile 116; France 101; West Germany 42. 

Bromine and fluorine 2,284 2,086 157 Israel 1,176; Austria 537; France 179. 

Cement — 331,522 272,531 14 Italy 214,712; West Germany 24,420; 

France 18,480. 

Chalk 48,860 36,998 — Italy 18,832; France 14,889; West Germany 

2,910. | 

Clays, crude: 

Bentonite 12,288 10,668 29 West Germany 7,637; Austria 1,197; Italy 

557. 

Chamotte or dinas earth 11,616 8,555 NA West Germany 5,992; Czechoslovakia 

1,218; Italy 824. 

Fuller’s earth 1,329 1,624 380 United Kingdom 1,065; West Germany 121. . 

Fire clay 9,866 11,700 NA West Germany 6,219; France 5,031; Spain 

388. 

Kaolin 111,432 102,766 1,969 United Kingdom 58,176; West Germany 

22,043; Brazil 13,700. 

Unspecified 82,217 54,005 NA West Germany 52,548; France 618; Italy 

240. 

Cryolite and chiolite 51 74 — Denmark 59; West Germany 15. 

Diamond, natural: 

Gem, not set or strung value, thousands $2,406,770 $2,576,016 $232,818 Bermuda $648,917; United Kingdom 

$600,258; Republic of South Africa 

$446,412. 

Industrial stones do. $7,838 $7,267 $1,247 Belgium-Luxembourg $3,112; West 

Germany $1,766. 

Dust and powder kilograms 3,863 7,733 1,787 Ireland 4,781; West Germany 219. 

Diatomite and other infusorial earth 7,733 6,877 315 Denmark 5,099; France 690. 

Feldspar, fluorspar, related materials: 

Feldspar 16,459 14,266 1 Italy 6,528; France 3,386; West Germany 

3,147. 

Fluorspar 859 999 — France 687; Italy 264; West Germany 28. 

See footnotes at end of table. 
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TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

eg 990 Commodity 1989 1990 COO —--SO 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Continued: a | 

Unspecified 608 568 — Netherlands 364; Italy 104; unspecified 100. 
Fertilizer materials: | 

“Cnidenes. 23,251 20,810 21. West Germany 8,728; France 7,862; Italy 
3,409. 

Manufactured: 

Ammonia 15,455 14,235 — West Germany 5,137; France 4,970; Austria 
: 3,434. 

Nitrogenous 107,445 124,330 49 Austria 24,999; West Germany 18,230; 

Netherlands 36,416. 

Phosphatic 59,574 51,035 — France 22,621; Belgium-Luxembourg 
19,642; Netherlands 5,797. 

Potassic 64,028 62,002 — France 41,182; West Germany 16,974; East 

Germany 2,980. 

Unspecified and mixed 183,397 171,394 7,083 West Germany 49,107; France 45,544; 

Belgium-Luxembourg 27,302. 
Graphite, natural 150 210 1 West Germany 131; France 23; Austria 20. 

Gypsum and plaster 121,958 128,658 66 West Germany 82,960; Italy 25,361; France 

12,654. 
Iodine 61 100 5 Japan 43; Belgium-Luxembourg 20; Chile 

| 18. 
Kyanite and related materials: 

Mullite 603 665 96 West Germany 499; unspecified 50. 

: Unspecified 50 109 NA France 78. 

Lime 99,614 104,126 NA West Germany 67,089; Italy 34,997; Austria 

956. 
Magnesium compounds: 

Magnesite, crude 438 368 — West Germany 124; Italy 100; Greece 49. 
Oxides and hydroxides 6,037 5,967 6 Austria 2,705; Spain 1,511; West Germany 

627. 
Sulfate | 10,464 | 11,368 NA Mainly to West Germany. 

Mica: 

Crude including splittings and waste 925 567 ?) West Germany 273; France 102; United 
Kingdom 73. 

Worked including agglomerated splittings 490 611 1 France 302; India 124; Belgium- 
Luxembourg 95. 

Nitrates, crude 596 506 — France 190; Chile 130; West Germany 99. 

Phosphates, crude 3,312 2,039 ?) Morocco 1,015; Israel 503; Belgium- 

Luxembourg 380. 

Phosphorus, elemental 5,936 5,812 86 Italy 1,783; Netherlands 1,755; France 981. 

Pigments, mineral: 

Natural, crude 275 243 NA Austria 103; France 65; West Germany 64. 

Iron oxides and hydroxides, processed 2,588 2,282 27 West Germany 2,048; Japan 94; 

Netherlands 64. 

Potassium salts, crude — 29 — All to West Germany. 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $436,561 $490,578 $105,560 Thailand $69,807; Hong Kong $46,264. 
Sce footnotes atend of table, 
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TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES’ 

| (Metric tons unless otherwise specified) 

a 

Commodity 1989 1990 Sources, 999 
ited States Other (Principal 

INDUSTRIAL MINERALS—Continued 

Pigments, mineral—Continued: 

Synthetic kilograms 66,283 81,600 10,500 West Germany 25,613; France 24,569. 

Pyrite, unroasted 202 212 ?) Italy 183; West Germany 14; Spain 14. 

Quartz crystal, piezoelectric kilograms 387 68 6 West Germany 53; unspecified 9. 

Salt and brine 3,027 3,162 10 France 2,060; West Germany 754; Israel 

129. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 41,152 42,154 — France 34,315; West Germany 6,669; East 

Germany 1,045. 

Sulfate, manufactured 19,078 16,347 — West Germany 8,951; Austria 6,039; 

Belgium-Luxembourg 458. 

Stone, sand and gravel: 

Dimension stone: | , 

Crude and partly worked 217,609 204,209 16 West Germany 82,035; Austria 65,244; Italy 

29,384. | 

Worked | 206,543 205 ,232 30 Italy 131,309; Portugal 39,292; West 

| Germany 13,334. 

Dolomite, chiefly refractory-grade 20,902 19,611 — Italy 13,380; West Germany 1,993; 

Belgium-Luxembourg 1,860. 

Gravel and crushed rock thousand tons 9,859 9,953 ?) France 4,257; West Germany 4,041; Italy 

1,211. 

Limestone other than dimension 11,536 9,442 ?) France 6,303; West Germany 2,217; Italy 

852. 

Quartz and quartzite 5,987 10,152 18 West Germany 6,999; France 1,543; Italy 

| 722. 

Sand other than metal-bearing thousand tons 2,236 2,358 ?) Italy 741; France 734; West Germany 712. 

Sulfur: 

Elemental: 

Crude including native and byproduct 59,932 56,163 — West Germany 56,143; France 10; Belgium- 

Luxembourg 7. 

Colloidal, precipitated, sublimed 43 52 — West Germany 30; France 22. 

Dioxide 65 61 — West Germany 29; Italy 17; France 14. 

Sulfuric acid 3,160 3,457 — West Germany 1,898; France 1,377; Italy 

146. 

Talc, steatite, soapstone, pyrophyllite 15.072 15,260 —_— Austria 8,775; Italy 2,977; France 1,257. 

Vermiculite, perlite, chlorite 9,664 11,392 ?) Republic of South Africa 9,233; Greece 

1,089; West Germany 381. 

Other: 

“Cnde © © 0 t—CSNsSS—(— 131,344 80,612 1,202 West Germany 27,413; France 20,950; 
Spain 19,286. 

Slag and dross, not metal-bearing 48,730 45,498 — West Germany 30,625; France 11,794; 

Austria 1,532. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 12,679 1,404 126 Trinidad and Tobago 495; France 404; West 

Germany 334. 

Carbon black 6,124 7,029 199 West Germany 4,651; France 1,800. 

Se Tomo wh Sad OP WE 
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TABLE 3—Continued 

SWITZERLAND: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

. | : Sources, 1990 
Commodity 1989 1990 United States Other (principal) 

MINERAL FUELS AND RELATED . 
MATERIALS—Continued 

Coal: | 

Anthracite 10,783 7,299 — West Germany 6,027; Republic of South 

Africa 678; France 590. 
Bituminous 322,575 477,355 — Republic of South Africa 421,066; West 

Germany 50,091; France 5,184. 
Briquets of anthracite and bituminous coal 6,628 3,137 _ West Germany 1,911; Republic of South 

| Africa 551; Belgium-Luxembourg 496. 
Lignite including briquets 9,405 8,356 — West Germany 8,131; East Germany 162. 

Coke and semicoke 38,632 27,153 919 West Germany 17,279; France 7,240; Italy 
. | 1,627. 

Gas, natural: | | 

Gaseous thousand cubic meters _ 1,164,878 1,213,494 — West Germany 488,210; Netherlands 

441,916; France 127,701. 
Liquefied thousand cubic meters 24 22 — Mainly to West Germany. 
Peat including briquets and litter , 79,222 88,993 — West Germany 78,625; U.S.S.R. 5,048; 

Netherlands 3,633. 

Petroleum: . 

Crude thousand 42-gallon barrels 22,456 22,900 — Libya 8,593; Norway 6,839; United 

Kingdom 2,819. 
Refinery products: 

Liquefied petroleum gas do. 516 497 @) West Germany 428; France 58; Belgium- 
| Luxembourg 5. 

Gasoline do. 24,517 35,387 ?) West Germany 10,854; Belgium- : 
Luxembourg 8,061; Netherlands 6,100. 

Mineral jelly and wax 103 103 1 West Germany 67; France 22; Austria 3. 
Kerosene and jet fuel , 

thousand 42-gallon barrels 113 88 4 Hungary 67; Netherlands 18; France 2. 
Distillate fuel oil do. 35,730 40,337 9 West Germany 10,541; France 7,308; 

Netherlands 6,721. 
Lubricants do. 578 589 8 West Germany 150; Netherlands 108; 

: France 74. 

Residual fuel oil do. 595 466 — West Germany 420; France 40. 
Bitumen and other residues do. 960 993 ?) West Germany 612; Italy 244; France 119. 
Bituminous mixtures do. 81 76 1 West Germany 42; France 19; Trinidad and 

Tobago 5. 
Petroleum coke do. 564 447 27 West Germany 398; Indonesia 20. 

NA Not availabe, $$ 
'Table prepared by Theodore Spittal. 

"Less than 1/2 unit. 

*May include vanadium. 

‘Includes other precious metals. 
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TABLE 4 / 

SWITZERLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

nn 

Commodity Major operating ers and major equity Location of main facilities vacity 

Aluminum Alusuisse-Lonza Smelter at Steg 45. 

Do. Holding AG | 

Do. do. Smelters at Chippis and Sierre 25. 

Do. Usine Aluminium Martigny SA Smelter at Martigny 10. 

Cement 17 companies, of which the largest are— 18 plants, of which the largest is— 6,000 

Cementia Holding including— 

Do. Vigier Cement Ltd. | Reuchenette-Pery (800) 

Petroleum, refined The major refineries are— 92,000, 

42-gallon barrels per day 
including— 

Do. do. Raffinerie du Sud Refinery at Collombey (40,000). 

Do. do. Raffinerie de Cressier SA Refinery at Cressier (36,000). 

Do. do. Raffinerie Rheintal AG Refinery at Senwald (12,000). 

Salt Government of Vaud Canton Mine at Bex 5. | 

Do. Schweizerische Rhein Salined Salines at Ridburg 220. 

Do. do. Salines at Rheinfelden 220. ye 

Steel Ferrowohlen AG Plant at Wohlen 150. 

Do. ‘Von Moos Stahl AG Plant at Lucerne 300. 

Do. Von Roll Ltd. Piant at Gerlafingen 300. 

Do. do. Plant at Monteforno 380. 
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Nineteen hundred ninety-one was a production was decreasing in all | coup attempt, central ministries were 

cataclysmic year for the Soviet state and mineral-producing sectors. almost entirely discredited by the actions 

economy and ended with the dissolution 2. A_ reorientation of domestic | of many ministers during the coup. A 

of the U.S.S.R. into 15 separate countries mineral-consuming industries | number of ministers from the mineral 

formed from the 15 republics. Eleven of with metal producing, | sector were cited as coup collaborators. 

these new countries formed the fabricating, and manufacturing The U.S.S.R. Cabinet of Ministers 

Commonwealth of Independent States industries getting less metals and | was disbanded following the coup 

(C.I.S.) to facilitate economic, military, fuels for their needs while greater | attempt, and control of the economy 
and political cooperation. These are, quantities of raw materials were | passed, at least nominally, to the new 

with their new names and spellings given being sold to the West. Committee for the | Operational 

in parentheses, as follows: Armenia, Some of this was planned with the | Management of the U.S.S.R. Economy. | 

Azerbaidzhan (Azerbaijan), Byelorussia | reduction in defense production but much | This committee primarily was composed 

(Belarus), Kazakhstan, Kirgiziya | was unplanned and a result of economic | of officials holding positions within the 

(Kyrgyzstan), Moldavia (Moldova), | conditions in which those in control of | various republics. Decisions by this new 

Russia, Tadzhikistan (Tajikistan), | mineral products sought to dispose of | state committee appeared to be 

Turkmenistan, the Ukraine (Ukraine), | them in ways that would be most | unenforceable if the republics chose to 

and Uzbekistan. Georgia and the three | profitable rather than adhering to previous | veto or ignore them. ! 

Baltic States, Latvia, Lithuania, and | plans or contracts. To sell minerals or to Following the coup attempt, all 

Estonia, did not become members of the | allocate them, it was necessary to exert | ministers from the former national : 

C.LS. control over those minerals, and a great | ministries were declared temporarily | 

Throughout this report the term | struggle was taking place about forms of | replaced by their deputies with the 

U.S.S.R. will be used to refer to all 15 | ownership and control of minerals within | exception of any ministers appointed to | 

republics despite the fact that all of the | the 15 republics. Questions of actual | the new Committee for the Operational : 

republics either declared their | ownership were far from being resolved, | Management of the U.S.S.R. Economy. | 

independence or were recognized as | although the long-term direction was | Then, according to a Tass announcement 

independent following the coup attemptin | toward some form of privatization with | of November 1, 1991, as of November 

August 1991; also, the spellings for the | the short and intermediate term calling | 15, 1991, about 80 central administrative | 

former republics will be used. The new | for some combination of Government and | bodies ceased their legal existence. This 

states, except for the Baltic States, which | private ownership. decision was made by the State Council | 

immediately disengaged from the of the heads of government, a body 

U.S.S.R. after the coup attempt, | GOVERNMENT POLICIES comprised of the representatives of the 
commenced a process of dismantlement | AND PROGRAMS republics. 

of the structures of the U.S.S.R. that| ~~ —“i‘“‘“<‘<;7 732C;2C;CSOOMW”#*‘“‘ i‘ (i‘(‘(‘ i‘!!! Only a few central munistries 
culminated in December 8, 1991, in the The country, as well as the mineral | femained—Defense, Transportation, and 

formation of the C.I.S., which became | jndustries after the coup attempt in | Atomic Power and Industry. The latter 

effective December 21, 1991. The August, entered a new. era of | was responsible for uranium mining and 

remaining U.S.S.R. structures disbanded | transformation. The coup attempt left not | nuclear fuel production. The few 

as the President of the U.S.S.R. resigned only the country but also the management | remaining central ministries survived with 

on December 25, and the U.S.S.R. was | of the mineral industry without its former | severely reduced functions. But all 

officially dissolved on December 31, | structure and a period of rapid change | national functions ceased with the 

1991. and dissolution of Government structures | dissolution of the U.S.S.R. at yearend, 

The Soviet mineral sector witnessed | ensued. Prior to the coup attempt, the | and remaining coordinating functions 

two phenomena during the year: central ministries had been gradually | among the new states were vested in 

1. Large exports of both minerals losing control of enterprises tonew forms | C.I.S. bodies or supranational 

produced and stockpiled for hard | of organizations as well as to claims of | Organizations. 

currency at the same time that | control by individual republics. After the 

THE MINERAL INDUSTRY OF U.S.S.R.—1991 411



During the year, and particularly | would mine and =market gold | republics. In 1991, reported C.I.S. GNP 

following the coup attempt, many of the | independently. fell by 17%. Reported C.I.S. statistics 
research institutions subordinate to the Some of the most serious issues | give evidence of this decline in the 
various central ministries were being | regarding mineral production involved | mineral-producing sectors as oil and coal 

disbanded. |The numerous research | environmental concerns. In the | output fell by 10% and finished steel 
institutes, including those that once | newspaper Rossiyskaya Gazeta, | output fell by 14%. In the nonferrous 

conducted mineral exploration and | December 20, 1991, the state of the | sector, primary aluminum production 

development throughout the U.S.S.R., | environment was termed by the Russian | decreased by 8%, magnesium by 9%, 

faced difficulty as they now either had to | Minister of Ecology and Natural | titanium by 10%, nickel by 12%, refined 

acquire republic sponsorship or in some | Resources as "catastrophic." He stated, | copper and lead each by 13%, and zinc 

way become self-sustaining. "As a result of the barbaric pollution of | by 14%. Overall, there was a decline in 

The decree that abolished centralized | the atmosphere, the water sources and the | the performance of all mineral-producing 

| ministries was directly affecting | soil, the economic loss reaches 75 billion | sectors as supplies of necessary inputs 

management of all aspects of the Soviet | rubles annually. We have it in our blood | were affected by the disorganization 

mineral industry. Formerly, the | that each ruined hectare of forest, each | within the economy. 
ministries functioned as monopolistic | ton of oil spilled on the ground, is not the There was no systematic release of 
national corporations, directly controling | last. By carelessly utilizing our natural | Soviet mineral industry data in 1991. It 
all enterprises engaged in designated | resources, we are living at the expense of | is possible that a primary factor inhibiting 
areas of economic activity. The | future generations." The article quoting | the systematic release of data was the 
U.S.S.R. Ministry of Geology that once | the Minister then faulted Soviet mineral | absence of any system for releasing the 

employed about 800,000 workers was | development policy that strove continually | information. Agencies that formerly 

dismantled. In place of the Ministry of | to increase mineral production without | controlled the data were being 

Geology, geological organizations within | any investment in equipment to reduce | dismantled. The republics claiming 

the republics were formed. pollution from mineral production. control of their resources declared an 

The U.S.S.R. Ministry of Metallurgy, According to an article in the Soviet | inability to produce countrywide data that 

which controlled practically all of the | Mining Journal, (Gornyy Zhurnal) | might clarify their situation relative to 

country’s metals mining and processing, | published in January 1991, the Soviet | resource management. The laws of 

was re-formed in Russia into ferrous and | mineral industry annually extracted 20 | secrecy, although still on the books in 

nonferrous entities subordinate to the | billion tons of ore and overburden, of | many cases, appeared to be a relic of the 

Russian Republic. In the other republics, | which less than 15% was turned into end | past as many Government agencies and 

various organizations were formed that | products. Thus the mineral industry was | enterprises more openly provided 

were responsible for the functions of the | considered one of the country’s largest | heretofore secret data. Also, as the 
former Ministry of Metallurgy. polluters, creating the largest amount of | republics sought membership in 

Following the coup attempt, the | solid waste. The mineral industry was | international organizations such as the 

republics, without the formalities of a | also the country’s largest polluter of the | International Monetary Fund and 

new union economic treaty, took matters | atmosphere, discharging annually more | attempted to attract foreign investors, it 

into their own hands. For example, the | than 20 Mmt of gaseous pollutants. In | became apparent that the U.S.S.R. would 

president of Kazakhstan declared national | addition, the mineral production sector | have to disclose previously secret mineral 

ownership of its mineral industry, | annually was responsible for discharging | industry data in accordance with the 

including precious-metals production. He | more than 2 billion m? of polluted water. | practices of market economy countries. 

also claimed for his republic the right to | According to this same article, despite the 

export minerals. Uzbekistan, which was | very significant effect that mineral | TRADE 
a major gold producer, claimed similar | production had on environmental quality, 
control of its mineral production, with | the majority of money spent on the Concurrent with the breakup of central 
Armenia and other republics following | environment was used to clean up the | control, new organizations for conducting 

suite. effects of the pollution after mineral | mineral trade emerged. For example, 

This trend continued with the | development rather than to prevent this | Soyuznefteksport, the major Soviet 
dissolution of the U.S.S.R. Ministry of | pollution. foreign trade organization that previously 
the Oil and Gas Industry, with control in held a monopoly on the export of oil and 
the Russian Republic passing to the | PRODUCTION refinery products, was transformed into 
Russian Republic Oil and Gas Corp., and the Russian Republic oil company “Nafta 

the dissolution of the National Gold and There was no yearend statistical | Moskva." The new oil trading company 
Diamond Mining and _ Processing | reporting for the former U.S.S.R. for | stated that it would fulfill existing 

Association, Glavalmazzoloto, into | 1991 as all data were reported either for | international agreements, then forge new 
republic-controlled organizations that | the C.I.S or for certain individual | contracts with both state and private 
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enterprises for the export of oil and | Mmt. Tables 2 and 3 give the | Ural orientation with an average width of 
refinery products. Nafta Moskva | distribution of aluminum and alumina | 25 km. Mining has been concentrated in 
declared its willingness to cooperate with | production capacity, respectively, by | the southern part of the Donskoy region, 
other sovereign states and republics | plant and republic. where the richest pods of chromite have 
besides the Russian Republic. Similar According to the trade data presented | been found. At the present time, more 
shifts in the control and organization of | at the St. Petersburg Conference, in | than 300 Mmt of chrome ore reserves has 
mineral trade were occurring with other | 1991, the Soviet aluminum industry was | been drilled and proven. If one adds to 
minerals. dependent on imported bauxite and | this figure extension of present pods to 

In years just prior to 1991, the Soviets | alumina for 53% of its aluminum raw | the south for several km, an addition of 
appeared to be diverting a much larger | material needs. This included bauxite | 200 Mnt appears possible. Since 1972, 
percentage of their metals production for | imports of 4.29 Mmt comprising 46% of | a total of more than 3 Mmt of chromite 
export to hard currency markets. In | total bauxite consumption and alumina | has been mined annually at Donskoy. Up 
1991, the trend accelerated, particularly | imports of 1.804 Mmt comprising 53% of | until 1980, all chromite production was 
following the coup attempt, as controls | alumina consumption. A large percentage | from open pit mines. However, the 
continued to ease and the need for hard | of the imported bauxite was supplied by | reserves of hi gh-grade chromite located at 
currency continued to increase. In | Guinea and was ahi gher grade and better | shallow depth are being depleted, and 
addition to the traditional group of metals quality than domestic bauxite, allowing | underground mining is now being 
that the Soviets had historically | the Soviets to produce a_ greater | developed. 
exported—chromium, gold, nickel, and | percentage of alumina from imported than In 1982, the first stage of an 
platinum-group metals—the Soviets began | domestic bauxite. Along with bauxite, | underground mine, the Molodyezhnaya, 
entering western markets with increased | the Soviets used domestically mined | with a final design capacity of 2 Mmt/a 
quantities of aluminum, cobalt, copper, | nepheline and alunite, which accounted | of chrome ore, was put into operation. 
Magnesium, titanium, and vanadium. | for less than 10% of aluminum Development was proceeding on the 
Some of these exports apparently came | production. Tsentral’naya underground mine, with a 
from stockpiles. In 1991, U.S.S.R. aluminum exports | projected capacity of 5 Mmt/a of chrome 

Commodity exchanges, which were | were in excess of those of previous years. | ore. A third underground mine, the 
being created, in 1991 continued to | The U.S.S.R. reported exporting 843,000 | Glubokoe, was being planned. 
increase in number and expand. These | tons of aluminum in 1991 in comparison The largest operation at Donskoy is the 
exchanges, created to replace central | with exports of about 724,000 tons in | 40 Years Commemoration of the Kazakh 
planning, traded in a wide variety of | 1990. However, the U.S.S.R. had been SSR open pit where a 1,270-m by 1,100- 
minerals, including oil. The "exchanges," radically shifting its export pattern as it | m by 220-m working face is mined in 16- 
lacking the regulations that govern free- drastically cut exports to Eastern | m by 20-m benches. It produces about 
market country exchanges, were more | European countries and increased exports | 1.7 Mmt/a run-of-mine ore graded at 
like auctions. to market economy countries. In 1986, | 47% to 49% Cr,0O, with production 

the U.S.S.R. reported exporting 141,000 | planned to increase to 2.0 Mmt/a. 
COMMODITY REVIEW tons of aluminum to Western markets, in At Donskoy, there are two ore 

1987, 154,000 tons; in 1988, 234,000 dressing plants, with outputs of 
Metals . tons; in 1989, 290,000 tons; in 1990, approximately 1.3 Mmt/a and 0.7 Mumt/a. 

364,000 tons; and in 1991, 713,00 tons. | The 0.7-Mmt/a plant was being renovated 
Aluminum.—At the International | This sharp increase in Soviet exports to | to increase production to about 2.0 Mmt: 

Conference on the Aluminum Industry of | market economy countries resulted in | its target completion date was 1992. 
Russia held on September 15 to 18, 1992, | depressed prices and _ uncertainty The Donskoy complex was a large 
in St. Petersburg, previously secret data | regarding the future role of the U.S.S.R. chromite exporter, with exports between 
was provided on the aluminum industry | and its successor states in supplying | 500,000 mt/a to 1 Mmt/a of ore. About 
of the former U.S.S.R. These data have | aluminum to world markets. (See tables | 15% of the exported chromite was 
provided the first apparently official | 2, 3, and 4. ) transported by the Siberian railway 
capacity, output, and trade data for the system to the eastern port of Nakhodka. 
Soviet aluminum industry; previously, Chromium.—More than 95% of | Another portion of the remaining ore was 
only estimated data were available outside | U.S.S.R. chromite production was mined | transported by the following route to 
the Soviet Union. Primary aluminum | at the Donskoy mining and beneficiation | foreign markets. Donskoy chromite was 
production peaked in 1990 at more than complex headquartered in Khromtau, | transported from the mine site by rail to | 
3.5 Mmt. There was a reported 8% | Kazakhstan, with mining in the | the port of Gutyev, on the northern part 
decrease in aluminum production from surrounding region. The Donskoy | of the Caspian Sea. From there it was 
this level in 1991. Reported aluminum complex’s holdings extend almost north- | transported by boat to the Astrakhan port 
production capacity in 1991 was 3.654 | south for 82 km along the fault zone of | on the Caspian Sea. From Astrakhan, the 
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ore was transported by river barges and | Republic because they would not be | Kazakhstan and the Ukraine. (See Table 

boats to Volgograd. From here, the part | economically viable if the country | 6.) 

of the ore destined for Western Europe | switched to a market economy system. 

went north to Kazan or Perm, where it | These mines included the Sibai Mine at Gold.—Soviet gold was again a topic 

was transported by railway to Europe. | the Bashkir complex, the Gai Mine of the | of interest in 1991, as a leading Soviet 

The ore destined for Japan or southern | Gai complex, the Uchali Mine at the | economist revealed that Soviet bullion 

Europe traveled by barge to the Black | Uchali complex, the Buribai Mine at the | stocks totaled only 240 tons. Western 

Sea, and from the Black Sea by ship | Buribai enterprise, and the Karabash | estimates were in the range of 2,000 tons. 

through the Bosphorus to the| Mine. Consideration was also being | The news about Soviet bullion stocks 

Mediterranean sea. Other ports and | given to shutting down some smelting | affected assessments of the country’s 

mixed modes of transport were also used | capacity. Despite falling production in | ability to finance economic reform as 

for shipping chromite. Now, the former | 1991, U.S.S.R. copper exports to market | well as the amount of gold assets that the 

integrated transportation system will no | economy countries increased significantly | central Government could divide among 

longer be under the jurisdiction of one | and more than doubled in quantity | the republics seeking independence. 

central government and it is now | between 1988 and 1991. (See table 5.) The U.S.S.R., in a shift away from 

uncertain if this transportation system can decades of secrecy, began revealing gold 

| remain efficient. Ferroalloys.—Increased Soviet | production data. Soviet officials claimed 

ferroalloys exports to market economy | that gold production peaked in 1990 at 

Cobalt.—In 1991, the U.S.S.R.| countries in 1991 were considered aj} more than 300 tons. The Soviet 

became a net exporter of cobalt. The | factor in the fall in worldwide ferroalloys | newspaper, Moscow News, published the 

U.S.S.R. was traditionally a net importer | prices, but the actual effect of Soviet | U.S.S.R gold production, exports, and 

of cobalt, importing in the late 1980’s | exports was difficult to ascertain. A bullion stock data shown in table 7. (See 

large amounts of its domestic | significant amount of these exports table 7.) 

consumption needs from Cuba. In this | comprised ferroalloys that previously had Russia produced about 60% of total 

period, cobalt imports from Cuba | been shipped in barter trade to Eastern Soviet production, Uzbekistan about 

averaged about 1,500 mt/a. However, in | European countries. In 1991, only 15% 25%, Kazakhstan about 5%, and 

1991, U.S.S.R. imports of Cuban cobalt | of Soviet ferroalloys exports went to Tadzhikistan, Kirgiziya, Armenia, and 

declined to about one-fourth this amount. | Eastern European countries in comparison | Georgia lesser amounts. All of the gold 

Also, Soviet imports from Africa appear | with 47% in 1991. refineries were located in Russia except 

to have declined from about 1,000 mt/a Major ferroalloys production in the | for one in Uzbekistan. 

in the mid-1980’s to a negligible quantity | U.S.S.R. occurred in Georgia, Gold trade data, which had been a 

in 1991. In 1991, the U.S.S.R. became | Kazakhstan, Russia, and the Ukraine. A | state secret, began to be reported. It was 

a significant cobalt exporter with sales of | number of ferroalloy plants were built reported that in 1990 the U.S.S.R. 

more than 1,500 tons. It appears that the | near large deposits of alloying material | exported 473.5 tons of gold, including 

U.S.S.R. was able to achieve this| such as manganese and chrome. | 250 tons in sales and the remainder in 

turnabout by reducing cobalt consumption | Ferroalloy output fell in the major | swaps that were not redeemed. Although 

in defense sector production, reducing | producing republics with production in | a 1991 figure apparently has not been 

cobalt exports to former Eastern | 1991 falling in Russia by 15%, in the reported, gold sales for 1991 are 

European client states and also selling | Ukraine by 10%, in Kazakhstan by 9%, estimated to have exceeded 400 tons. 

stockpiled material. and in Georgia by 34% in comparison The struggle for control of resources, 

with that of 1990. Except for Russia, | including gold resources, that was 

Copper.—Copper in the U.S.S.R. was | with reported ferroalloys production of | occurring between the central 

mined and concentrated in the republics | 1.7 Mmt in 1991, production figures for | Government and republics resulted at the 

of Armenia, Georgia, Kazakhstan, | the other republics were not available. end of 1991 in the dissolution of the 

Russia, and Uzbekistan and smelted and In 1991,  ferroalloys production | national gold mining association, 

refined in Kazakhstan, Russia, and | decreased in the Russian Republic as Glavalmazzoloto, and the founding in its 

Uzbekistan. Table 5 shows the location | manganese shipments from Georgia and | place of republic-based organizations. 

of the major copper mines and | the Ukraine were disrupted. Large | Also, following the coup attempt, the 

concentration plants, smelters, and | decreases in  ferroalloys production republics stopped shipping their gold 

refineries, by republic. occurred in Georgia where the Zestafoni | output to the central Government and 

In 1991, there was a 13% decrease in | plant lacked needed raw materials and | began forming their own gold reserves 

refined copper production. Consideration | energy to maintain production. | from their production. Monopoly control 

was being given to closing several copper | Production of ferroalloys also fell in | in the production and sale of gold that the 

mines in the Urals in the Russian U.S.S.R. central Government had, now 
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appeared to be transferred to the republic | of their republics’ demand for shipment | region, and 3% on the Kola Peninsula. 

Governments, which maintained this | to other republics. However, about two-thirds of the reserves 

monopoly control over gold production in Siberia and the Russian Far East were 

and sales. Iron Ore.—U.S.S.R. iron ore | in the C, category. 

production fell by more than 15% in 
Tron and Steel.—In 1991, there was a | 1991. The Russian Republic reported Molybdenum.—Molybdenum mining | 

decrease in the production of crude steel | producing 90.9 Mmt of iron ore in 1991, | occurred in the republics of Armenia, | 

and steel products. The general | which was 18% below Russia’s reported | Kazakhstan, Russia, Tadzhikistan, and | 

economic decline, lack of investment | 1990 iron ore production level. Uzbekistan, and molybdenum 

funds, and labor and transport disruptions Iron ore was produced in only four | metallurgical processing occurred in the 

made it difficult for the steel industry to | republics; Russia, the Ukraine, | republics of Georgia, Kazakhstan, 

procure needed inputs. In comparison | Kazakhstan, and Azerbaidzhan. The | Kirgiziya, the Ukraine, and Uzbekistan. | 

with that of 1990, output of crude steel | largest iron ore producer had been the | All molybdenum, with the exception of 

and finished raw steel products fell by | Ukraine until 1990, when Russia | the Sorsk mining complex in Russia, was 

about 14%, and output of steel pipes fell | surpassed it. The Ukraine and Russia | mined with copper or tungsten. 

by 13%. In 1991, in comparison with | supplied between 40% to 45% of the | In 1991, the U.S.S.R. received more 

that of 1990, steel production fell in the | country’s iron ore, with Kazakhstan | than 1,000 tons of molybdenum contained 

two major steel-producing republics, | producing about 10%, with the remainder | in concentrate from the Erdenet complex 

Russia and the Ukraine; in Russia, steel | coming from Azerbaidzhan. | in Mongolia as part of a long-term 

output decreased 14% from 90 Mmt to 77 The U.S.S.R.’s two major iron ore- | contract. Erdenet was developed by the 

Mmt and in the Ukraine, 15% from 53 | producing regions were the Krivoy Rog | U.S.S.R. Although Mongolia was 

Mmt to 45 Mnmt. basin in the Ukraine and the Kursk |] increasingly seeking trade and 

The steel industry experienced acute | Magnetic Anomoly (KMA) in Russia. In | commercial ties with countries outside the 

shortages of coking coal and scrap. In| the U.S.S.R. there were 18 mining and | former Soviet trading bloc, it appeared 

1991, reported coke production decreased | beneficiation complexes and 5 mining | that the molybdenum concentrate delivery 

by 17% in comparison with that of 1990. | enterprises engaged in iron ore | contract with the U.S.S.R. remained in 

Also interrepublic deliveries of alloying | production. All of the iron ore mining in | force. (See table 8.) 

material such as manganese, produced | the Ukraine occurred in the Krivoy Rog | 

primarily in the Ukraine and Georgia, | basin. In Russia, more than 40% of the | Mickel.—The U.S.S.R., which was the 
and chrome, produced almost entirely in | iron production was from the KMA, | world’s largest nickel producer, was also — 
Kazakhstan, were cut back. Also, many | about 20% from the Kola Peninsula and | one of the world’s largest nickel — 
plants dependent on iron ore shipments or | Karelia combined, and about 20% each | exporters. In 1991, exports again : 
crude steel shipments from other areas | from the Urals and Siberia. exceeded 100,000 tons of electrolytic , 
experienced shortages of these products. Soviet iron ore reserves reported as of | nickel. Almost all of the country’s nickel 

The shortage of coking coal in the | January 1989 were 92.1 billion tons of | was mined in the Russian Republic; the 
country resulted in a 19% reduction in | reserves in categories A+B+C, termed | remaining small amount was mined in the 
the production of pig iron. Pig iron was | proved reserves. Reporting as of January | Ukraine. 
produced in the Republics of Russia, the | 1987 indicated that there were 58.1 Although production statistics are stil] 
Ukraine, Kazakhstan, and Georgia in | billion tons of reserves in category C;. | not available, it is now possible, based on 
large integrated steel mills. These C, reserves under the Soviet | a great deal of information that has been 

Given the situation of trying to sustain | systems of reserve classification were | made available from Western visitors and 
production levels, almost no effort was | considered in project planning, but were | Soviet sources, to draw a fairly accurate 
directed toward modernizing production. | not sufficiently confirmed to justify | description of the country’s nickel | 
There was a great need to further | project planning. (See the reserve section | industry. The dominant nickel producer | : 
modernization programs, including | of this report for definitions of Soviet | is the Noril’sk association, Norils’k ! 
increasing the percentage of continuous | reserve categories.) Of total reserves in | Nickel, which mines mixed sulfide ores. | 
casting, changing from open-hearth to | categories A through C,, 65% of these | It is composed of mining, smelting, and 
oxygen converter and electric steel | reserves are in the Russian Republic, | electolytic refining operations near ! 
making methods, and producing more | 20% in the Ukraine, 14% in Kazakhstan, | Norils’k in East Siberia and on the Kola | 
high-quality and special steels. It | and the remaining 1% in the other | Peninsula. Norils’k is also composed of | | 
appeared that several republics, including | republics. In the Ukraine, all of the | the Olenogorsk Engineering plant on the | | 
the main steel producers Russia and the | reserves are in the Krivoy Rog basin, | Kola Peninsula and the Krasnoyarsk | | 
Ukraine, were considering decreasing | while in Russia, 37% of the reserves are | platinum-group metals (PGM) refinery in | 
steel production and would not | in the KMA, 10% in the Urals, 7% in | East Siberia. According to statements by | 
concentrate on producing steel in excess | East Siberia, 5% in the Trans-Baikal ! 
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a Norils’k representative, the Norils’k | However, the Republic of Kazakhstan | as a base line for assessing future 
Association produced 85% of the | produced the majority of the country’s tin | production potential. 

U.S.S.R.’s nickel, 40% of its copper, | plate. In 1991, a fire occurred at the | 

70% of its cobalt, and 95% of its PGM | tinplate shop at the Karaganda Asbestos.—The Soviet asbestos 

output. The remaining nickel was | metallurgical complex in Kazakhstan, the | industry had been for many years the 

produced from laterite ores by enterprises | country’s largest tinplate producer, | largest in the world. More than one-half 

of the South Urals (Yuzhuralnikel) | causing great damage and seriously | of the production came from _ the 

association that engaged in mining, | impairing the country’s ability to produce | Uralasbest complex in Russia in the 

smelting, and refining. In the Ukraine | tinplate. As a result of the fire, the | central Urals, and more than one-fourth 

north of Odessa, there are some small | U.S.S.R. needed to import tin plate in | of the output came from the Dzhetygara 
open pit mines and a smelter producing | 1991. , deposit in Kustanay Oblast, Kazakhstan. | . 
ferronickel. Other important producers included the 

News from the U.S.S.R. in 1991 | Industrial Minerals Tuvaasbest complex in the Tuva Republic 
regarding instability in nickel production in East Siberia in Russia and the 

and exports received significant attention Although the U.S.S.R. was one of the | Kiyembay complex in Orenburg Oblast’ 

in the Western trade press. Issues | world’s largest producers of industrial | in the southern Urals in Russia. 

concerned a strike by miners at Norils’k | minerals and had some of the world’s U.S.S.R. asbestos production reached 
in the spring, and the possibility that | largest reserves, production and reserve | a peak level of about 2.5 Mmt/a of all 

nickel shipments to the West through | figures must be qualified. Even when | grades of asbestos in the 1980’s. To 

Latvian ports would be disrupted because | these figures were reported by the | produce this amount, the U.S.S.R. mined 

of civil unrest. Despite these concerns, | U.S.S.R., it is not clear that the | about 250 Mmt/a of ore and overburden, 

Soviet nickel exports to the West reached | production figures were for products that | of which 50 Mmt was processed at 
record levels. would be equally marketable in a | beneficiation plants and 200 Mmt was 

Soviet marketing of nickel to the West | competitive market economy. The | sent to dumps. The average capacity of 
underwent a change following the coup as | reserve figures are based on the Soviet | a Soviet asbestos beneficiation plant was 

the Norils’k Association signed an accord | system of reserve classification that is not | 350,000 mt/a. The largest open pits 

with Sweden’s Axel Johnson Resources | directly equivalent with the U.S. | exceeded 200 m in depth and produced 

giving Axel Johnson exclusive rights to | Geological Survey and U.S. Bureau of | more than 60 Mmt/a of ore. 

market Norils’k nickel in Western | Mines classification of economic reserves 

Europe. The agreement was for 5 years. | in market economy countries. Barite.—Most barite production was 

Nevertheless, doubt was expressed by Although never maintained with the | associated with the mining of barite 

some Western traders and _ nickel | strict secrecy as data on nonferrous and | contained in polymetallic ore deposits in 

consumers concerning the viability of this | precious metals, Soviet reserve, | Kazakhstan and deposits of barite ore in 

exclusive arrangement. production, and trade data for the | Georgia. Preparations were under way to 
A major change that occurred in 1991 | majority of nonmetallic minerals appeared | develop the Khoylinskoye deposit in the 

in Soviet nickel trade involved the sharp | only rarely, if at all. Such data also | Ural mountains in Russia above the 

reduction in nickel imports from Cuba. | usually were buried in articles rather than | Arctic Circle. The deposit was estimated 

U.S.S.R. imports of Cuban nickel, which | appearing in any statistical format or | to have 2 Mmt of reserves of barium 

had averaged during the past 10 years | compendium. However, in 1989, the | sulfate. | Additional reserves, it was 

between 15,000 and 20,000 tons of | U.S.S.R. began publishing considerably | expected, could be discovered at greater 

contained nickel in nickel-cobalt | more data on industrial minerals. depths. The ore, reportedly, was of high 

concentrate, dropped to less than 5,000 The production figures given in this | quality and suitable for drilling muds and 

tons in 1991 as the U.S.S.R. reassessed | report in the following industrial mineral | other uses with practically no 

its trade relations with Cuba and other | commodities profiles for the late 1980’s, | beneficiation. Based on these reserves, it 

former Council for Mutual Economic | when some of the first and last reported | was considered feasible to construct a 

Assistance (CMEA) members. numbers appeared, are not indicative of | barite plant with a capacity of 100,000 to 

the situation in 1991. Disruptions in | 110,000 mt/a of barite concentrate. 

Tin.—Practically all of the country’s | supplies of inputs, labor unrest, and the 

tin was mined in the Russian Republic in | breakdown of central control over Clays.—Reported annual production of 
East Siberia and the far east region. A | production and distribution of output to | kaolin ore peaked in the late 1980’s at 

small amount of tin associated with | both domestic and foreign consumers | about 12.5 Mmt. Kaolin concentrate 

tungsten was mined in the republic of | created large disruptions in the production | production was centered in the Ukraine, 

Kazakhstan. All tin metal production | of all commodities produced in the | where 90% of the U.S.S.R.’s output was 
occurred in the Russian Republic at the | U.S.S.R., including industrial minerals. | produced. 
Novosibirsk and Podol’sk smelters. | One may only regard these 1980’s figures 
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The U.S.S.R. Ministry of Geology | Administration of Precious Metals and | half of the country’s mineral fertilizers. 

claimed that the volume of extraction and | Diamonds) and De Beers Centenary AG, | Besides Russia, three other republics, 

production of high-quality enriched kaolin | whereby De Beers’ Central Selling | Byelorussia, the Ukraine, and 

could be increased by expanding output at | Organization would market an estimated | Kazakhstan, were the country’s major 

the Prosyanovskoye and Glukhovetskoye | $1 billion in Russian rough diamond | mineral fertilizer producers. 

enterprises in the Ukraine and by | output annually. This quantity was The location of mineral fertilizer 

attracting foreign capital and technology | believed to represent about 95% of the | production coincided with the location of 

to develop large deposits such as the | country’s rough diamond exports. As | mineral fertilizer raw materials. In 1991, 

, Veliko-Gadominetskoye and | part of the deal, De Beers also loaned the | the republics were acquiring greater 

Belyayevskoye deposits in the Ukraine. | U.S.S.R. $1 billion for the modernization | control over their fertilizer production in 

In the other parts of the country, the | of its diamond mining industry. regard to both domestic shipments and 

Soyuznoye kaolin deposit in the Uralo- In 1991, the Russian Republic moved | foreign trade. In all major fertilizer- 

Mugodzharskiy region in Kazakhstan had | to legitimize its claim to revenues from | producing republics, mineral fertilizer 

reported explored reserves of 80 Mmt. | diamond production. In October, the | production was greater than consumption. 

Developing this deposit, it was stated, | Russian Republic created a counterpart to | The new automony on the part of the 

would be of great significance for | the Soviet diamond directorate. The | republics or the enterprises within the 
supplying high-quality kaolin ceramic | Russian body is known _ asj| republics over control of fertilizer 

products to industry in the eastern part of | Rossalmazzoloto. However, the | shipments could directly affect shipments 

the U.S.S.R. | disintegration of the U.S.S.R. at the end | to domestic markets, to other former 

The highest quality refractory clay | of 1991 eliminated competing claims | republics, and to other foreign markets. 

deposits are in the Donets Basin in the | between the Russian Republic and the A significant portion of mineral 

Ukraine with 90% of the former | defunct Union, and shifted the battle over | fertilizer production was exported. The 

U.S.S.R.’s reserves. Output from the | control of diamond revenues to that | U.S.S.R. was one of the leading 

Novo-Rayskoye, Chasov-Yarskoye, and | between the Russian Federation and the | countries in the world in the export of 

Veselovskoye deposits in the Ukraine was | Yakut-Sakha Republic, which is a part of | potassium and nitrogenous fertilizers. 

used in the ceramics industry. the Russian Federation, where practically | Although previously both muneral 

The U.S.S.R. reported producing 2.9 | all diamond mining occurs. fertilizers and mineral fertilizer raw 

Mnt/a of lump bentonite in the 1980’s. At issue was the division of revenues | materials were exported primarily to the 

Three of the largest enterprises were the | from the diamond trade. Russian | CMEA trading bloc, with the breakup of 

Cherkasskoye in the Ukraine with 54.5 | production of rough diamonds, estimated | the CMEA and the need for hard 

Mnt of reserves, the Biklyanskoye in the | at about 24 M carats, accounted for | currency it appeared that fertilizer exports 

Tatar Republic of Russian with 16.6 Mmt | virtually all of the Soviet total. One-half | would now be directed toward world 

of reserves, and the Tarn Varksoye in the | of this total is gem-quality stones. markets. 

Chuvash Republic in Russia with 3.2 The Russian Federation has_ the 

Mntt of reserves. These three enterprises | potential, with the opening of a major Phosphate.— With explored phosphate 

produced 1.1 Mmt of lump bentonite. | new diamond deposit in northern | reserves of 2.1 billion tons P,0,;, the 

Development was under way at the | European Russia, to boost earnings | U.S.S.R. claimed to occupy second place 

Verkhne-Nivilotskoyebentonite deposit in | substantially. Here, much attention was | in the world after Morocco in explored 
the Volga region of Russia with reserves | focused upon the M.V. Lomonosov | phosphate reserves. Sixty percent of the 

of 4 Mnt. deposit, proclaimed the world’s largest | explored reserves was in two major 

There were four factories for | new source of diamonds. The deposit | regions, the Khibiny and Kovdor apatite 
processing bentonite into powder in the | consists of five diamond-bearing pipes in | deposits on the Kola Peninsula in the 

European part of the former U.S.S.R.,| the Zolotitsa River region in| Russian Republic and the Karatau basin 
the Dashukovskiy plant and the | Arkhangel’sk Oblast, 80 km north of | of fine-grained phosphorites’ in 

Konstantinovskiy plant in the Ukraine, | Arkhangel’sk. Reserves here are said to | Kazakhstan. 

the li’skiy plant in the North Caucasus in | equal or exceed those of Yakut-Sakha, In 1991, enterprises on the Kola 

Russia, and the Al’metevskiy plant in the | with initial production anticipated in the | Peninsula produced all of the apatite 
Tatar Republic of Russia. These plants | late 1990’s. The deposit is reported to | concentrate. Enterprises exploiting the 
produced 350,000 mt/a of bentonite | contain equal proportions of gemstones | Karatau deposit produced approximately 

powder or 35% of the U.S.S.R.’s | and industrial diamonds. The gemstones | 70% of the phosphate rock. About 25% 
national output of about 1 Mmt. appear to be of high quality. of the remaining phosphate rock was 

produced at other deposits in the Russian 

Diamonds.—A 5-year agreement was Fertilizers.—In the U.S.S.R. fertilizer | Republic while about 5% of the 

concluded in July 1990 between | plants were concentrated in the Russian | phosphate rock was produced from 

Glavalmazzoloto (U.S.S.R. Main | Republic, which produced more than one- | deposits in Estonia. 
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The U.S.S.R. was not planning to | production were planned from the Urals | U.S.S.R. Among the largest are the 
increase phosphate fertilizer production | region. following: the Afanas’ yevskoye deposit in 
but rather was anticipating a more than In Turkmenistan at the Karlyuk | Moscow Oblast’, with white limestone 
10% decrease in output by the year 2000. | deposit, development was occurring of an | used in cement production; — the 
This would be the result of an anticipated | underground solution mine with surface | Barsukovskoye deposit in Tula Oblast? 
decline in production at the Khibiny | solar pond treatment. In East Siberia | south of Moscow, with limestone used for 
apatite deposit on the Kola Peninsula, | north of Lake Baikal, there is a large | fluxing material; the Gur’ yevskoye 
from 7.5 Mmt P.O, in 1990 to 6.2 Mmt | sylvite deposit where plans call for deposit also in Tula Oblast’, with 
P.0; in the year 2000. Phosphate | development of a mining complex with an | limestone used in gravel; and the 
production at Karatau was expected to | annual capacity of 1.7 Mmt K,O. Okintskoye deposit in Moldavia, with 
stay at the same level. The U.S.S.R. was traditionally a large | shelly oolitic _ limestone used in 

Possibilities for increasing phosphate | potash exporter, but the majority of these | construction material. Also included are 
production existed in Estonia, which had | exports went to the Eastern European | the Bodraksko-Al’ minskoye deposit in the 

_ | some of the largest marine phosphorite | countries of the former Soviet trading | Crimea in the Ukraine, with soft, white 
deposits in Europe. However, their | bloc. New markets must now be found | shelly limestone used in construction 
development had been postponed pending | for much of the approximately 2 Mmt/a | materials; the Shakhtakhtinskoye deposit 
arrival of a satisfactory solution for the | K,0 that was exported to Eastern Europe. | in Azerbaidzhan, with gray-yellow and 
environmental and processing problems | Also, a percentage of the potash produced | light brown travertine limestone used in 
involved in their development. at the Russian and Byelorussian deposits | construction materials; and _ the 

| In 1991, the Norwegian company | that was shipped to the other republics Zhetybayskoye deposit on _ the 
Norsk Hydro entered into a joint venture | now also could be redirected to other | Mangyshlak Peninsula in Kazakhstan, | 
with the Apatit concern on the Kola | markets. with rose, light gray, and gray-yellow 
Peninsula. The venture is intended to porous, shelly limestone used in | 
extract 500,000 tons of high-quality Fluorspar.—The major  fluorspar | construction materials. 
apatite concentrate for processing into | deposits in the U.S.S.R. are the , 
phosphate fertilizer in Norway. Norsk | Kalanguyskoye, Abagaytuyskoye, Magnesite.—Reported annual crude - 
Hydro, which has a 49% interest in the | Usuglinskoye, and Solonechnoye in the | magnesite production reached a level of 
venture, will supply drilling equipment | Trans-Baikal region of Russia; the | more than 4.6 Mmt in the late 1980’s. 
and technology and will train personnel. | Suppatashskoye and Naugarzanskoye in| The Satka group of deposits in 

Uzbekistan; the Khyadarkanskoye in | Chelyabinsk Oblast’ in Russia, which had 
Potash.—The U.S.S.R. was the} Kirgiziya; the Khinganskoye, | long supplied the country’s needs, was 

world’s largest potash producer. The | Pogranichnoye, and Voznesenskoye in the | being depleted of magnesite reserves, and 
three major potash-producing enterprises | Russian far east region; and the Tymy- | total magnesite production at Satka had 
were the Uralkaliy and  Silvinit | auz in the Kabardino-Balkar Republic in | fallen. 
associations, which mined _ the| the North Caucasus region of Russia. The most promising area for new 
Verkhnekamsk sylvite deposit in the | Proved reserves (categories A, B, C,) of magnesite development was in East 
Solikamsk-Berezniki region of the Urals | flurospar ore in the U.S.S.R. at the | Siberia in Russia, which had 66% of the 
in Russia, and the Byeloruskaliy | beginning of 1986 totaled 98.6 Mmt. reserves of high-quality magnesite. The 
complex, which mined the Starobinsk Fluorspar was mined by open pit at the | Savinskoye deposit in the 
sylvite deposit in the Soligorsk region of | Yaroslov mining and __beneficiation Cheremkhovskiy region of Irkutsk Oblast’ 
Byelorussia. Also, a small amount of | complex in Russia and by underground | of Siberia in Russia was of special 
potash was produced from the Stebnik | mining at the Kalanguyskiy fluorspar | interest because it contained 27% of the 
and Kalush-Golynskiy potassium sulfate | mining and_beneficiation complex in| country’s reserves of magnesite. This 
deposits in the trans-Carpathian region of | Chita Oblast’ in the Russian far east deposit is in a difficult-to-reach region 
the Ukraine. region. The Takobskiy fluorspar complex | with a severe climate and lacks an 

In the Urals there were seven potash | in Tadzhikistan and the Kyakhtinskiy adequate labor force. The U.S.S.R. had 
mines, in Byelorussia four mines, and in | mining administration in Buryatiya in | been a net importer of magnesite, and a 
the Ukraine two mines. Reserves are | Russia were processing exclusively | significant percentage of the country’s 
distributed unevenly at these deposits with | imported ore from Mongolia. The magnesite consumption was based on 
84% of potash reserves in the Urals | Kalanguyskiy complex also processed imported magnesite from North Korea. 
potash mining region, 7% in _ the | some imported ore. 

Byelorussian region, 3% in the Ukraine, Mica.—Mica output in the U.S.S.R., 
and 3% in Turkmenistan. Owing to this Limestone.—Limestone deposits are | estimated at approximately 50,000 mt/a in 
distribution, major increases in| widely dispersed throughout the former | the 1980’s, was inadequate to meet 
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demand, and strategic-grade mica was | deposits of natural sodium sulfate. In | the Frasch process was to account for the 

imported from India. The mica industry | 1980, because of concern for the | basic growth in native sulfur production. 

included the following four mining and | declining water level of the Caspian Sea, | Open pit extraction also was to increase. 

beneficiation complexes all in Russia: | a dam was constructed across the strait | In the late 1980’s, the Gaurdak complex 

Aldan mica in Yakutia, Karel mica in | through which Caspian water entered the | in Turkmenistan produced about 15% of 

Karelia, Kovdor mica in Murmansk | Kara-Bogaz-Gol. The cessation of water | the country’s native sulfur. The 

Oblast’ on the Kola Peninsula, and Mam | inflow from the Caspian Sea resulted in | remaining native sulfur output came 

mica in Irkutsk Oblast, East Siberia. The | environmental damage to the lagoon not | primarily from the Ukraine. 

pegmatite deposits in the Mamsko- | foreseen at the time that the dam was 

Chuyskiy district in Irkutsk Oblast’ | constructed, and it increased the difficulty Talc.—The U.S.S.R. produced an 

contain about 75% of the country’s | in mining sodium sulfate and other salts. | estimated 500,000 mt/a of talc in the 

muscovite reserves. Efforts to increase water flow to the | 1980’s. Only the Onotsk deposit in 

lagoon had not solved the problem. | Irkutsk Oblast’ of the Russian Republic 

Perlite.—Data from the U.S.S.R. | Soviet scientists predicted that unless | produced high-grade iron-free material. 

indicated that the country during the | adequate water reached the lagoon in the | The raw material at the Onotsk deposit 

1980’s produced annually between | near future, then 80% of the valuable | was shipped for processing to the Miass 

600,000 to 650,000 m? of perlite. | minerals in the lagoon would be | talc mill in the Urals. Despite large 

Reportedly, one complex, the Aragatskiy | irretrievably lost. reserves and the development of new 

enterprise in Armenia, produced 550,000 Another potential major sodium sulfate | mines, the U.S.S.R. imported talc from 

m?/a of perlite. Perlite reserves in | source is the Aral Sea in Kazakhstan, but | North Korea and Bulgaria. 

Armenia, the largest in the former | the Aral Sea is drying up and vanishing The Kirgiteysk deposit in Krasnoyarsk 

U.S.S.R., were described as "practically | as a result of a manmade ecological | Kray in Russia was the major producer of 

inexhaustible." There are numerous | catastrophe. lower quality talc. The Miass and 

other perlite deposits in the Caucasus, Shabrovsk deposits in the Urals in Russia 

central Asia, Kazakhstan, the  trans- Sulfur.—In the U.S.S.R., byproduct ranked second in output. Some talc was 

Carpathians, East Siberia, and the | sulfur accounted for more than 50% of mined from the Terti-Mindorskoye and 

Russian far east. sulfur production. Sulfur from natural | Kvachevskoye deposits in South Ossetia 

gas, which accounted for between 25% to | in Georgia. The Medvedevskoy talc 

Salt.—The U.S.S.R. was one of the | 30% of total sulfur output, was to be of | deposit in Chelyabinsk Oblast’ in Russia 

world’s leading countries for salt reserves | increasing importance. Sulfur produced | was under development. 

and production. Production had been in | as a byproduct of metallurgy accounted 

the range of 15 Mt/a. Salt development | for between 10% and 15% of output, and Vermiculite.—Reported vermiculite 

was concentrated in the Donets Basin in | sulfur as a byproduct of the petroleum | production reached 97,000 mtJa in the 

the Ukraine with about 40% of the | industry accounted for about 5% of sulfur | late 1980’s, all produced in Russia. The 

output, the Urals region and East Siberia | output. Sulfur recovery was low in | U.S.S.R. claimed to rank first in the 

| in Russia, Armenia, and the western | comparison with western levels in many | world in vermiculite reserves. 

Ukraine. The Artemsol’ concern in the | phases of metal, coal, and petroleum | Vermiculite mining occurred at two of six 

Donets Basin in the Ukraine, which | processing, resulting in significant losses | explored deposits, the Kovdor deposit on 

operated five underground mines, was the | of sulfur and significant environmental | the Kola Peninsula and the Potaninskoye 

main Soviet supplier of salt. Another | problems. deposit in Chelyabinsk Oblast’. 

massive supplier was Lake Baskunchak in The principal producers of native Reserves at these two deposits were 

Astrakhan Oblast’ in Russia, which | sulfur were the Rozdol and Yavorov | reported adequate for 100 years. 

supplied about one-third of Soviet salt | mining complexes in the western Perspective deposits for development 

production. Ukraine, the Gaurdak mining complex in | included the Altyntasskoye and 

Turkmenistan, and the Volga group of the | Karatsskoye in the Mugodzharskiy region 

Sodium Sulfate.—Turkmenistan had | Kuybyshev sulfur mining complex in | of Kazakhstan and the Inaglinskoye 

been accounting for more than 35% of | Russia. Native sulfur resources are deposit in Yakutia in Russia. 

the U.S.S.R.’s sodium sulfate production | concentrated in four regions: the 

and all of the country’s production of | Carpathian region of the Ukraine, Central 

epsomite and medicinal Glauber’s salt. Asia, the central Volga region of Russia, | Mineral Fuels 

Production in Turkmenistan occurred | and the Russian far east region. 

in the Kara-Bogaz-Gol, a vast lagoon off At the Yavorov and Gaurdak plants, Coal.—In 1991, coal production in the 

the eastern shore of the Caspian Sea | approximately 30% of the output of | U.S.S.R. continued its sharp decrease, 

containing one of the world’s largest | native sulfur was produced by the Frasch | with production falling in the Republics 

process. The development of mines using 
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of Russia and the Ukraine. Production | from 159 billion m? in 1990 to 168 billion greatly exacerbated by the economic 
remained stable in Kazakhstan where strip | m? in 1991. | deterioration that occurred in the country. 
mining of subbituminous coal increased at In Turkmenstan, the second largest In 1991, oil exports from the U.S.S.R. | 
the Ekibastuz basin. Coal production fell | gas-producing _ republic, gas output | were, according to the head of the 
in the Ukraine’s major hard coal- | decreased because the main fields were | Russian Fuel and Energy Ministry, 
producing region, the Donets basin | being depleted and newer fields were not "completely uncontrolled." Officially 
(Donbas); Russia’s major hard coal- | being developed. In Uzbekestan, | reported exports of crude oil totalled 57 
producing region, the Kuznetsk basin | however, the country’s third largest gas- | Mmt and of petroleum products 9 Mmt. 
(Kuzbas),; and Kazakhstan’s major hard | producing republic, output increased with Reports were appearing in the western 
coal-producing region, the Karaganda | the development of new deposits in the | press that much more oil was exported 
basin. Production, however, increased in | southern part of the republic. Production | through unofficial channels. In 1991, 
Russia’s Kansk Achinsk lignite basin in | also increased in the Republic of | official exports of crude oil declined by 
Siberia, which is planned to be a major | Kazakhstan as development proceeded at | 52% and of petroleum products by 18% 
future coal supplier. the republic’s major deposit, the | in comparison with the 1990 level. 

A significant factor in the decrease in | Karachaganak Field. In the Ukraine, In the U.S.S.R.’s major oil-producing 
coal output was a national miners’ strike | output again decreased with the depletion | region of West Siberia, production in 
that occurred in the spring. However, | of fields; production in the Ukraine | 1991 decreased by more than 12% in 
coal production also was seriously | peaked in the mid-1970’s. New | comparison with 1990 to 329 Mmt. The 
affected by the general economic decline | discoveries were reported in_ the | decline in production in West Siberia was 
occurring within the country that resulted | Ukraine’s Kharkov oblast, which could | the principal factor in falling oil 
in shortages of necessary investment | increase the Ukraine’s gas production | production in the U.S.S.R. Output, 
funds and material inputs needed to | potential. nevertheless, was falling in other regions 
maintain production. (See tables 9 and The U.S.S.R., to maintain and | in the Russian Republic. Output fell by 
10) increase gas production, was seeking | about 5 Mmt in 1991 in the Volga-Urals 

foreign investment for the development of | area, the country’s second largest oil- 
Natural Gas.—In 1991, natural gas | gasfields. Some major regions where | producing region, and production also 

production fell only 0.5% from its 1990 | foreign investment was being sought | decreased in the North Caucasus and 
level to 811 billion m*®. However, this | included areas in East Siberia, Yakutia, | Komi regions. 
was the first year since World War II that | and the Soviet far east. Japanese firms Outside of Russia, production rose 
gas production decreased. Natural gas | were considering building an export | only in Kazakhstan, where development 
exports in 1991 decreased by 0.5% in | pipeline transmission network from these | was occurring of the Tengiz and Kumkol 
comparison with the 1990 level to 4.5 | areas to supply gas to Asian countries. | Oilfields. 
billion m?. Gas consumption in the | Also, the Soviets were seeking investment In Azerbaidzhan, one of the oldest oil- 
U.S.S.R. appeared to rise slightly, and | in specific areas in Turkmenistan and at producing regions, production continued 
the share of gas in total fuel output | the Karachaganak Field in Kazakhstan. | to decline; production also fell in most 
increased from 1990 to 1991 by almost | At Karachaganak, there are technological | other republics producing small amounts 
2.5% to 45%, widening the lead of gas | problems in producing the gas, which is | of oil. 
over oil as the country’s major fuel | 4,000 to 5,000 m deep and has a high In Uzbekistan, however, there was an 
produced. Oil and coal accounted for | sulfur content as well as a high | increase in output from both old and new 
about 35% and 18%, respectively, of | condensate content. (See table 11. ) production areas, including a new area in 
total fuel production with minor fuels the Karshi steppe. In one older 
such as oil shale, peat, and wood Oil.—Oil and gas _ condensate | producing region in the Fergana valley, 
accounting for the remainder. production in 1991 fell by 10% in| drillers hit a large gusher in the Min- 

In West Siberia, the country’s main | comparison with that of 1990 to 515 | Bulak Field in Namagan Oblast. One of 
gas-producing region, production] Mot. According to Soviet officials, the | the new wells at this field blew out, 
continued to increase. West Siberia | general economic deterioration in the necessitating the aid of both domestic 
accounted for more than 70% of the | country resulted in a sharp reduction in | firms as well as that of the U.S. firm 
country’s gas output. At the large | financial and material inputs for the | Stan Cornelius, Inc. to cap the well. 
Urengoi Field in West Siberia, there was | development of the oil industry. The Although no new major oil pipelines 
an increase in gas output from 288 billion | decline in oil production, however, may | were constructed in 1991, an agreement 
m° in 1990 to 295 billion m’ in 1991. A | be viewed as a culmination of a number | was reached with Iran to construct a 
larger increase occurred at the Yamburg | of problems resulting from _ the | pipeline linking Iran with the Ukraine. 
Field in West Siberia, which is under development of the oil sector under | Plans also called for constructing a 
development, where production increased | central planning. These problems were | pipeline from the Tengiz Field in 
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Kazakhstan to Novorossiysk on the Black | Reserves U.S.S.R. on the basis of the economic 

Sea. "balansovyye" reserves in place in 

With the breakdown in both transport The U.S.S.R. used a_ reserve | categories A + B + C,, which must be 

systems and in interrepublic trade, | classification system that was not | in prescribed ratios. C, reserves provide 

numerous oil refineries experienced | comparable to that in the United States, | a general perspective of the development 

shortages of raw materials. Total oil | and data on reserves for the majority of | of mining enterprises but they do not 

refinery throughput fell by almost 4% in | minerals were a state secret. constitute a justification for project 

1991. Owing to the breakdown in According to the Soviet classification | planning. — 

interrepublic trade, refineries such as the | system, approved in 1982, deposits of all All of these four categories (A, B, C,, 

Lisichansk in the Ukraine and Mazkeikiai | solid mineral materials are classified | C,) are based on the data obtained on an 

in Lithuania experienced serious shortfalls | under two cross-imposed systems, one exploration grid of prescribed density (or 

in crude oil deliveries. relating to the economic viability of the | its equivalent) and on certain types of 

Foreign investment in the petroleum- | material in question and the other relating | chemical and other tests according to 

producing sector was considered an | to the reliability of the information on the | regulations. Density of the grid in each of 

essential element in improving | quantity of material in place. the reserves categories is different for 

production. The country was seeking Under the first system, the Soviets | different kinds of ore and for five 

foreign investment both in overhauling | separate deposits into one of two | different types of ore bodies, depending 

old wells and in developing new fields. In | categories, "“balansovyye" or | on geological formation. 

1991, only the White Nights joint | "zabalansovyye." The former word According to Soviet classification, the 

venture, which included the western firms | literally translated means balance; this | reserves and resources of solid mineral 

Philco Energy and Anglo-Suisse and a | term refers to the fact that materials so | raw materials in place are divided into 

small joint venture, the} classified are included in studies relating | explored "razvedannyye"—A + B + C, 

Yuganskfrakmaster, involving the | to mineral reserves in places that are | categories—and perspective 

Canadian Firm Fracmaster and some | suitable for exploitation. This | ""perspektivnyye"—C, category. The 

investment on the part of Shell Oil, were | “balansovyye" material, in effect, is that | categories P,, P,, and P, are 

actually in production. which currently is regarded as viable for | prognosticated resources "prognoznyye 

Foreign investors were either | economic development or exploitable. | resursy." There are appropriate 

negotiating deals or bidding on tendersin| The other category term, specifications for the four traditional 

a number of other areas. Some of the | "zabalansovyye," translates literally as | categories. 

major areas included Sakhalin Island, | beyond balance, the term implying that Category A means that the reserves in 

where foreign companies were bidding on | materials so classified are not regarded as | place are known in detail. The ore body 

the rights to two offshore oilfields and | suitable for economic exploitation at | boundaries are outlined by trenching, 

gasfields, the Lunskoye and Piltun- | present. exploratory boreholes, or exploratory 

Astokhaskoye Fields. Other areas The second classification system | workings. The depositional environment, 

considered suitable for foreign investment | relating to the reliability of information | the proportion of different commercial 

and where foreign firms were in the | on the quantity of material in place | grades of the ore, and the hydrogeologic 

process of negotiating development rights | assigns each occurrence to one of seven | conditions of the exploitations are 

included East Siberia, Yakutia, the lower categories, the traditional A, B, C,, and | ascertained. Quality and technological 

Volga region, offshore in the Caspian | C,, and three more, P,, P,, and P,. The | properties of the ore are ascertained in 

Sea, and regions of Kazakhstan and | first four categories are regarded as | detail, ensuring the reliability of the 

Turkmenistan. Some of the major | reserves by the Soviets. Materials projected beneficiation and production 

projects for which negotiations were | reported in each of these classes, | operations. 

under way or concluded included | however, may not correspond to the Category B means that the reserves in 

negotiations by Chevron for the | Western concept of reserves (i.e., | place are explored. The ore bodies are 

development of the Tengiz Field in | material economically exploitable under | outlined by exploratory workings or by 

Kazakhstan, the awarding of rights to | present market prices with existing exploratory boreholes. The depositional 

Amoco to engage in a joint venture for | technology). The final three categories, | environmental is known, and types and 

offshore development of a field in the | “prognoznye resursy" (prognosticated | industrial grades of the ore are 

Caspian Sea, and an agreement with Elf | resources), together with "zabalansovyye” | ascertained, but without details of their 

Acquitain for the exploration and | material from categories A, B, C,, and | distribution. Quality and technological 

development of fields in the lower Volga | C,, correspond very roughly to the | properties of the ore are known 

region. (See table 12.) Western term "resources." sufficiently well to ensure the conditions 

Mining and construction of mining | of the exploitation, and_ the 

enterprises and the appropriate capital | hydrogeological environment, as a whole, 

investment were authorized in the | is known in fair detail. 
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Category C, means that the reserves in | irregular distribution of ore minerals, ports, including Astrakhan, Baku, 
place are estimated by a sparse grid of | such as vein or dyke deposits. Reserves | Kuybyshev, Nizhniy Novgorod, Kazan, 
exploratory boreholes or exploratory | of A and B categories can be revealed Khabarovsk, Krasnoyarsk, Moscow, 
workings. This category also includes | only with the help of openings. Drilling | Rostov, Volgograd, and Kiev. The 
reserves adjoining the boundaries of the | alone can establish reserves only of C, | greater portion of the sea coasts, 
A and B categories of ore as well as the | category. however, are in sparsely populated or 
reserves of the very difficult deposits in The Fourth Group Deposits include | uninhabited regions along the Arctic 
which the distribution of the values or of | deposits similar to the Third Group | Ocean. There are only a few good natural 
minerals cannot be ascertained even by a | Deposits, but with smaller ore bodies or ports, and year-round access to the open 
dense exploratory grid. Quality, types, | more complicated forms. It is impossible | seas is available only along the temperate 
industrial grades, and technology of | to establish category A reserves under a | coast in the extreme northwest. 
benefication are ascertained tentatively by | normal grid of openings. Exploratory The U.S.S.R. faced the problem of 
means of analyses and laboratory tests | openings and underground drilling are | depleting older deposits in areas with 
and by analogy with known deposits of | needed to determine ore reserves of developed infrastructure while new 
the same type. General conditions of category B. deposits are in remote eastern and 
exploitation and general hydrogeological The Fifth Group Deposits are small | northern areas with severe climates and 
environment of the deposit are known | pocket deposits where categories A and B | lack of infrastructure. Despite the 
tentatively. cannot be established by systematic | statistics quoted on the U.S.S.R.’s 

| Category C, means that the reserves in | prospecting. Only category C reserves | extensive transportation network, the | — 
place are adjoining the explored reserves | can be established. country had no cross-country road system 
of A + B + C,; categories and reserves Oil and gas reserves are classified | and practically no developed road 
are indicated by geological and according to a similar letter system using | networks in most of the northern and 
geophysical evidence confirmed by | the A, B, C,, and C, categories for | northeastern portions of the country. 
boreholes. reserves and the categories C,, D,, and | Furthermore, practically the entire rail 

Depending on the nature of the} D, for the determination of the | network was concentrated in the western 
deposits, various boring and excavation | prognosticated resources. Categories and | part of the country. There were only two 
methods are used in the determination of | the criteria for development are similar to | rail lines transversing the eastern part of 
ore reserves for all solid minerals in the | those for other minerals except based on | the country, the trans-Siberian and the 
U.S.S.R. Deposits are divided into five | the specific characteristics of oil and gas | Baikal Amur Mainline (BAM), with the 
major groups. deposits. BAM only partially operational and 

The First Group Deposits are simple in Reported data on Soviet reserves has | lacking connecting lines to areas of 
form and have large dimensions and | been located for only a small number of | potential mineral development. Air 
uniform distribution of minerals (such as | minerals. Table 13 shows estimated transportation played a vital role in 
coal deposits, many deposits of iron ore, | Soviet reserves for a selected number of passenger and industrial transport owing 
and disseminated copper deposits). The | minerals. (See table 13.) to the vast distances and the lack of other 
high category reserves of such deposits transport means. | 
can be determined by boring with a | INFRASTRUCTURE In some eastern and northern parts of 
normal density grid of boreholes. the country, the Soviets relied on a 
Excavation is used only for controlling The U.S.S.R., in 1991, had a total of | combination of road, rail, river, and sea 
the data of samples from boreholes and | 147,500 km of rail lines, including | transport for minerals transport and also 
for taking bulk samples. 54,300 km of electrified lines; 1,837,500 | had developed a number of deposits 

The Second Group Deposits include | km of highway, of which 883,000 km | depending primarily on air transport for 
large deposits of different and sometimes | were hard surfaced; 122,500 km of | freighting supplies and shipping minerals. 
complicated forms, with uneven | navigableinland waterways, excludingthe | For oil and gas, the Soviets had 
distribution of mineral content. A Caspian Sea; 86,000 km of crude oil and | developed extensive pipeline networks 
combination of both drilling and | products pipelines; and 218,700 km of | that were now in great need of expensive 
exploratory workings is required to | natural gas pipelines. The U.S.S.R. had | maintenance and repair. Except for oil 
determine ore reserves. With a normal | 4,530 usable airports, with 1,050 with | and gas, 90% or more of all mineral 
grid of boreholes, only B category permanent surface runways, 30 with | output was transported by rail. 
reserves might be revealed by drilling. | runways more than 3,659 km, 40 with Given the subsidized nature of Soviet 
With close-spaced drilling ‘and control by | runways 2,440 to 3,659 m, and 660 with | economic activity, and the Soviet 
exploratory workings, it is possible to runways 1,220 to 2,439 m. transport system in particular, it was not 
establish A category reserves. The U.S.S.R. had the longest coastline | possible to assess the costs of mineral 

The Third Group Deposits include | of any country, with more than 15 open | transport. However, these costs would 
deposits of medium dimensions with seaports and a large number of inland | play a much larger factor as the country 
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switched from a policy of central | was produced in Kirgiziya, etc. The consumption patterns that would again 

planning that promoted mineral | complexities increase when one considers | affect the domestic demand for minerals. 

development at almost any cost to a | that there is a great variance among the A transformation to market economics, 

market economy system where production | republics not only in the types of mines, | however, would require a _ large 

costs would be a crucial factor. In 1991, | but among ore grades for specific | reevaluation and reorientation of the 

problems with labor unrest and fuel | minerals, mining conditions, and access | structure of the former Soviet mineral 

shortages affected the functioning of the | to energy and transport. These factors | industry. Much of the development was | 

transport network which, in turn, | will affect the economics of mineral conducted at almost any cost to avoid | 

hampered the supply of inputs to and | production, consumption, and trade as the | foreign dependency on minerals. The | 

delivery of output from the country’s | mineral industries move in an unknown | mineral industry, in the way it was | 

mining and metallurgical enterprises. number of stages from central planning to | developed, staffed, and managed, was | 

a market economy system. part of an entire economic system that did | 

OUTLOOK Two trends that began before the coup | not conform to market economy criteria. 

attempt will accelerate. A far greater | The economic viability of enterprises of } 

As control of mineral resources passes | percentage of mineral output will be sold | the former Soviet mineral industries will | 

from the Soviet central planners to the | abroad for hard currency, and many | depend not only on needed investment, | 

new countries and enterprises, the | enterprises will seek to exchange their | but also on an assessment as to whether 

implications for the domestic and world | products for needed industrial inputs or | these enterprises can be developed and | 

mineral supply will be varied. Owing to | consumer goods in barter exchange. _ operated profitably under market : 

the uneven dispersion of mineral Also, foreign investors now have to | economy conditions. | 

production among the new countries, | directly approach the enterprises as well With the breakup of the U.S.S.R. into 

their urgent need for hard currency, and | as local and national officials of the new | 15 countries, each will have its own 

the inability of a significant number of | countries for entry into the former Soviet policies regarding mineral production and | 

former Soviet domestic mining and} mineral industry. trade. The new countries will create their 

metals processing enterprises to pay hard The climate for new long-term major | own legislation regarding ownership, | 

currency for raw materials, there could | investment in mine development and plant | foreign investment, commercial law, 

be significant changes in mineral | construction seems less certain during the | export licensing, and all of the other 

production, consumption, and trade. For | present transformation of political, | aspects necessary for commercial and 

example, nearly all of the U.S.S.R. | economic, and legal structures. In the | governmental functioning. The creation 

chrome ore was mined in Kazakhstan, | longer term, the volatile situation should of new laws and commercial and 

and practically all of its manganese ore | eventually stabilize with the new countries | governmental structures will be an 

was mined in Georgia and the Ukraine, | moving in whole or in part toward a integral part in the evolution of these new 

while the Russian Republic produced | market system. Those foreign companies countries’ hoped-for transition to market 

almost 60% of the country’s steel. Now | that have the most knowledge of the economies. 

the question has arisen as to the amount | region’s mineral resources and its mineral The resource policies of these new 

of manganese and chrome that will be | industries, that have made the proper countries will depend in large measure on | 

bought by former Soviet ferroalloys | contacts at the government and enterprise | their resource endowments. Their natural i 

producers and steelmakers in non-hard | level, and that also follow the emerging | resources will determine the degree of 

currency transactions, compared to the | development of market economy interdependence that they wall have to | 

amounts that will be sold for hard | institutions, laws, and the new | maintain with each other and the rest of | 

currency. entrepeneurial class, will be best | the world. Their resource endowments | 

As with chrome and manganese, the | positioned to take advantage of new | will also be a critical factor in the next | 

uneven distribution of production and the | investment opportunities as they emerge. decade in determining the amount of | 

varying degrees of dependencies for raw In all areas there is the need for | foreign trade earnings or deficits that they | 

material among the new republics is true | investment in technology and equipment will accrue and the level of foreign | 

for a large number of minerals. The | as well as the introduction of market | investment in the mineral industries of | 

situation is quite complex when one | economy management techniques to these countries. 

considers, for example, that 50% of the | enable former Soviet mineral industries to 

U.S.S.R.’s potash was mined in| compete on the world market. If such | 

Byelorussia and that about 40% of the | efficiencies were to be introduced in the | 

iron ore and about 25% of the coal was | mineral industries, as well as other 

mined in the Ukraine. A large | industries, mineral production could more 

percentage of the titanium and magnesium | than double while mineral consumption 

was produced in Kazakhstan and the | could be cut in half. This of course, 

Ukraine, and all of the antimony metal | would assume a shift to market economy 
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TABLE 1 

U.S.S.R.: ESTIMATED’ PRODUCTION OF MINERAL COMMODITIES? | 

(Thousand metric tons unless otherwise specified) | 

Commodity 1987 1988 1989 1990 1991 
METALS 

Aluminum: 
| 

Ore and concentrate: 

Bauxite, 26% to 57% alumina "5,500 5,500 5,500 5,500 5,000 — 
Nepheline concentrate, 25% to 30% alumina? 1,660 1,639 1,697 1,650 1,600 
Alunite ore 16% to 18% alumina 450 *450 *450 *425 400 

Alumina *5,700 *5,800 *5,700 *5,900 35,277 
Metal, smelter: a a oo — oO 
Primary 3,300 3,350 3,300 33 523 33,251 
Secondary *800 ™800 ™800 ™800 800 
Total 4,100 "4,150 4,100. "4,323 4,051 

Antimony, mine output, recoverable Sb content tons 718,000 ™18,000 718,000 | 16,000 16,000 
Arsenic, white (As,O,) do. 8,100 8,100 8,100 7,800 7,000 
Beryllium: Beryl, cobbed, 10% to 20% BeO do. 2,000 2,000 2,000 1,600 1,500 
Bismuth, mine output, recoverable Bi content do. 85 85 85 80 70 
Cadmium metal, smelter do. 3,000 2,900 2,900 2,600 2,300 
Chromium: 

Chrome ore, crude? 4,060 4,131 4,200 °4,200 °4,200 
Chrome ore, marketable? 3,570 3,700 3,800 3,800 *3 ,800 

Cobalt: 

Mine output, recoverable Co content tons 2,900 3,000 3,000 2,500 | 2,200 
Metal, smelter do. 5,300 5,400 5,200 4,500 4,000 

Copper: 

Ore: 

Gross weight, 0.5% to 2% Cu 91,000 93,000 93,000 87,000 78,000 
Cu content, recoverable ™1,000 1,000 1,000 7950 850 

Metal: 

Blister: 

Primary 1,200 1,200 1,200 71,100 950 
Secondary 150 150 150 7150 130 

Refined: 

Primary 1,250 71,250 1,250 1,100 950 
Secondary 147 150 150 7150 130 

Gold, mine output, Au content? thousand kilograms 160 277 304 *302 245 
Ironandsteel: = |. 
Iron ore, 55% to 63% Fe? 250,874 249,754 241,348 236,000 199,000 
Iron ore, Fe content? 138,216 138,217 134,789 °132,000 °110,000 
Agglomerated products: 

Sinter’ 154,000 154,000 151,000 °148,000 °125,000 
Pellets* 67,500 68,000 68,700 °67,000 *60,000 

Metal: — ~— — — — 
Pig iron and blast-furnace ferroalloys: 

Pig iron for steelmaking® 106,026 107,008 106,723 °104,000 °84,000 
Foundry pigiron® == SSOSOS*=~=<“CSSS 7,214 6,903 6,550 F °5 300 °4,500 
Spiegeleisen‘* 319 20 20 18 15 
Ferromanganese* 3593 600 600 575 500 
Ferrophosphorus 25 25 25 20 17 See footnotes atend of table. 
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TABLE 1—Continued | | 

U.S.S.R.: ESTIMATED! PRODUCTION OF MINERAL COMMODITIES’ 

(Thousand metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 

METALS—Continued 

Iron and steel—Continued: 

Metal—Continued: 

Total? 5 113,877 114,558 "113,928 ~ 110,000 89,400 

Electric-furnace ferroalloys 74,900 5,100 5,000 74,900 4,300 

Crude steel? 161,887 163 ,037 160,096 154,000 133,000 

Finished rolled steel? . 114,081 115,958 ™115,550 111,826 96,000 

Semimanufactures: 

Wire rods? 8,800 6,535 6,158 °5,800 °5 ,000 

Pipe stock? 6,878 6,934 6,817 °6,500 °5,500 

Tubes from ingots* 1,929 1,947 1,889 *1 ,868 *1,600 

Selected end products: 
| 

Pipes and tubes* 20,346 20,840 20,567 19,500 17,000 

Cold-rolled sheet* . 10,795 11,214 11,346 711,178 °9,500 

Lead: 

Mine output, recoverable Pb content 440 440 440 400 350 

Metal, smelter: 

Primary 475 447 465 420 350 

Secondary 275 280 280 260 230 

Magnesium metal, including secondary tS 90 91 91 88 80 

Manganese concentrate:* 

Gross weight 9,400 9,100 9,100 8,500 °7,500 

Mn content 2,800 2,800 2,740 r 2,500 *2,200 

Mercury metal, including secondary tons 850 ™850 ™850 *800 750 

Molybdenum, mine output, Mo content do. 17,000 ™17,000 "17,000 . ™16,500 14,000 

Nickel: 

Mine output, Ni content 270 280 280 7280 245 

Metal, smelter 285 290 295 295 260 

Platinum-group metals, mine output, Pt content tons 124 128 128 120 110 

Silver metal including secondary do. *2,000 2,000 2,000 "2,000 1,900 

Tin: | 

Mine output, recoverable Sn content do. 16,000 16,000 16,000 15,000 13,000 

Metal, smelter: — mS OO nn 

Primary do. 18,500 18,500 18,000 16,000 13,000 

Secondary do. 4,000 4,000 4,000 3,700 3,200 

Total do. 22,500 22,500 | 22,000 19,700 16,200 

Titanium: 

Concentrates: 

Ilmenite do. ™900,000 900,000 00,000 850,000 800,000 

. Rutile do. 10,000 10,000 10,000 9,500 8,500 

Metal 100 100 100 95 90 

Tungsten concentrate, W content tons 9,200 9,200 9,200 8,800 8,000 

Vanadium metal do. 9,600 9,600 9,600 9,000 8,000 

Zinc: 

Mine output, recoverable Zn content 7600 600 550 550 475 

Metal: 

Primary *700 7635 *590 *580 500 

See footnotes at end of table. 
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TABLE 1—Continued 

| U.S.S.R.: ESTIMATED’ PRODUCTION OF MINERAL COMMODITIES? 

_(Thousand metric tons unless otherwise specified) 

Commodity | - 1987 1988 1989 1990 1991 
METALS—Continued | 

Zinc—Continued: 
| 

Metal—Continued: 

Secondary 110 115 1 ™100 85 
Zirconium metal 90 90 90 85 75 

INDUSTRIAL MINERALS 

Asbestos, grades I-VII 32,552 2,600 2,600 2,300 2,100 
Barite 540 540 540 500 450 
Boron minerals and compounds: | . | 
Gross weight a 200 200 200 190 170 
B,O, content _ 40. 40 40 35 30 

Bromine ss—=—<“C=s~—“—s—s—s—sSSSSSS 65 65 65 60 55 
Cement, hydraulic® 137,404 139,499 140,436 137,322 122,000 
Clays: Kaolin including china clay - | 2,000 2,000 2,000 1,700 1,500 
Corundum, natural tons 8,700 8,700 8,700 8,000 7,000 
Diamond: | oO a a 
Gem | thousand carats 712,000 712,000 712,000 ™12,000 12,000 
Industrial do. *12,000 *12,000 *12,000 *12,000 12,000 
Total "24,000 724,000 *24,000 724,000 24,000 

Diatomite 255 260 260 250 225 
Feldspar | 330 330 330 300 250 
Fluorspar, ore | 1,400 1,400 1,400 1,350 1,200 
Fluorspar, concentrate 55% to 96.4% CaF, tons 410,500 410,500 410,500 400,000 350,000 
Graphite 84 84 : 84 80 70 

| Gypsum? 4,781 4,902 4,900 °4,700 °4,000 
Iodine tons 2,000 2,000 2,000 1,800 1,500 
Lime, dead-burned’ 30,121 30,577 30,378 30,000 *27,000 
Lithium minerals, not further specified 55 55 55 50 45 

Magnesite: | | 

Crude 4,300 4,200 4,200 4,000 3,500 . 
Marketable product ~ 1,875 1,825 1,825 1,700 1,500 

Mica 50 50 50 45 40 
Nitrogen: N content of ammonia 20,000 20,200 19,500 18,500 17,800 
Perlite ™170 170 *160 150 140 
Phosphate rock: OO ~~ — — — 
“Crndeore:tst—<“Ss—SsSSSSTTC(SSS 

Apatite, 15% P.O, 351,840 352,298 51,000 49,000 46,000 
Sedimentary rock 324,915 326,245 25,000 24,000 23,000 
Total °76,755 378,543 76,000 "73,000 69,000 

Concentrate: : — — ~— — — 

Apatite, 37% to 39.6% P.O, 20,900 21,200 21,500 20,900 19,000 
Sedimentary rock, 19% to 30% P.O, 16,100 15,800 716,000 15,900 14,300 
Total 37,000 37,000 37,500 “36,800 33,300 

Potash: OO OO ~~ ~~ ~— 
Ore, gross weight° 68,710 68,410 "62,000 °55,000 °50,000 
K,O equivalent* 10,888 11,301 10,233 9,000 8,600 

Pyrite, gross weight 34,893 4,900 4,800 4,600 4,400 
Sec foomotes at end of table. 
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TABLE 1—Continued | | 

U.S.S.R.: ESTIMATED! PRODUCTION OF MINERAL COMMODITIES? 

(Thousand metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991 | 

INDUSTRIAL MINERALS—Continued 

Salt, all types’ | 15,400 14,800 15,000 14,500 *13,000 

Sodium compounds, n.e.s.: 

Carbonate’ © 5,051 4,989 4,809 4,359 °4,100 

Sulfate: 

Natural 360 375 375 350 330 

Manufactured 260 270 270 250 240 

Sulfur: 

Frasch 1,100 - 1,100 1,100 1,000 900 

Other native 2,400 2,400 2,350 2,000 1,800 

S content of pyrite? ’ 2,150 2,150 2,150 1,900 , *1,700 

Byproducts: | ~~ ~~ — — — 

Of metallurgy 1,250 1,375 1,350 1,200 1,000 

Of natural gas 2,400 33,290 2,500 2,500 2,400 

Of petroleum 450 450 450 425 380 

Total 9,750 10,765 ~ 9,900 9,025 8,180 

Sulfuric acid? 28,531 29,372 28,276 27,267 "22,500 

Talc 530 530 530 500 450 

MINERAL FUELS AND RELATED MATERIALS OO — OO 

Coal:3 

Anthracite 71,544 72,274 68,043 °65,000 *49 ,000 

Bituminous 523,338 527,212 | 508,754 °478,000 °400,000 

Lignite and brown coal 164,490 172,395 163,523 . 160,000 °180,000 

Total® 759,372 771,881 740,320 703 ,000 629,000 

Coke: Coke oven, beehive, breeze, gas coke’ 83,038 81,916 80,424 ™78,000 64,700 

Fuel briquets:° | OO SO oO OO OO 

From anthracite and bituminous coal 771 762 751 °700 *600 

From lignite and brown coal 4,238 5,448 5,628 *5 300 *4,700 

Total , 5,009 6,210 6,379 6,000 *5 ,300 | 

Gas, natural, marketed: As reported* million cubic meters 727,000 770,000 796,000 815,000 811,000 

Oil shale* 30,081 28,061 28,076 * 27,000 *25 ,000 

Pat! 
Agricultural use 160,000 160,000 160,000 150,000 130,000 

Fuel use? 11,400 17,500 16,800 11,200 *10,000 

Petroleum: 

Crude: 

As reported, gravimetric units’ 624,177 624,323 607,254 570,000 515,000 

Converted, volumetric units thousand 42-gallon barrels 4,590,000 4,590,000 4,460,000 4,190,000 3,785,000 

Refinery products’ ™465,000 475,000 470,000 ™455,000 °400,000 

. "Estimated. ‘Revised. 

‘Production estimated unless otherwise specified. 
Includes data available through Apr. 1993. 
3Reported in Soviet sources. 

‘Estimate based on total of spiegeleisen and blast-furnace ferromanganese reported by United Nations sources. 
5Data may not add to total shown because not all items comprising total are listed. 

‘Excludes potash. 
"Pyrite series derived from reported Soviet data for pyrite production in gross weight. 
*Run-of-mine coal. 

Not distributed by type and therefore not suitable for conversion to volumetric units. Data include all energy and nonenergy products but exclude losses. 
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TABLE 2 | TABLE 3 

U.S.S.R.: PRIMARY ALUMINUM U.S.S.R.: ALUMINA PRODUCTION | 

SMELTER CAPACITY AS OF CAPACITY, BY REPUBLIC AND 
DECEMBER 31, 1991 Oo REFINERY | 

(Thousand metric tons per year) | (Thousands metric tons per year) 

Capacity | Russias =====SOSO™*~<“<~s~=~=~=~=“—‘—‘“‘—‘“<CS*tét‘CStS 
Russia: Achinsk 900 

Bogoslovsk 162 Bogoslovsk 1,050 

Bratsk 844 Boksitogorsk 200 

| Irkutsk 262 Pikalevo 266 

Kandalaksha 63 Uralsk 536 

Krasnoyarsk 755 Volkhov 45 

Nadvoitsy 68 Total 2,997 

Novokuznetsk 284 | Ukraine: 

Sayansk 274 Dneprovsk 245 

Uralsk 70 Nikolaev 1,049 

Volgograd 168 Total 1,294 | 

Volkhov | 20 | Kazakhstan: 

Total 2,970 Pavlodar 1,090 

Ukraine: . Azerbaidzhan: 

Dneprovsk 110 Gyandzhinskiy 476 

Tadzhikistan: Grand total 5,857 | 
Tadzhik (in Tursunzade) 517 | 

Azerbaidjan: | 

| Sumgait 58 

Grand total 3,655 | 

TABLE 4 

U.S.S.R. MAJOR BAUXITE, NEPHELINE, AND ALUNITE MINES 

(Thousand metric tons per year) 

Type of mining Type of ore Capacity 

Russia: 

North-Urals (Severouralsk) Underground and Diaspore bauxites NA 

mining company open pit 

South-Urals (Yuzhnoural) Underground Boehmite bauxites NA 
mining company 

Severnaya Onega Mine Open pit do. 800 

Khibiny apatite complex do. Nepheline 1,500 

Kiya-Shaltyr Mine do. do. NA 

Sredni-Timan Mine do. Boehmite bauxites 6,500 

Kazakhstan: 

Krasnooktyabrskiy complex do. Gibbsite bauxites NA 

Turgai complex do. do. NA 

Azerbaidzhan: 

Zaglik Alunite complex do. Alunite 500 

NA Notavailabe. SSS 
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TABLE 5 

U.S.S.R.: LOCATION OF MAJOR COPPER MINES, CONCENTRATES, SMELTERS, AND REFINERIES 

Republic Mining Concentration Smelting Refining 

Armenia Armtsvetmet complex Armtsvetmet complex | } 

Georgia Madneuli complex Madneuli complex 

Kazakhstan Balkhash complex Balkhash complex Balkhash complex Balkhash complex. 

Do. Dzhezkazgan complex Dzhezkazgan complex Dzhezkazgan complex Dzhezkazgan complex. 

East Kazakhstan East Kazakhstan 
copper chemical copper chemical 

Do. complex complex | 

Do. . Irtysh complex Irtysh complex Irtysh complex 

Do. Leninogorsk complex Leninogorsk complex 

Do. Zhezkent complex Zhezkent complex 

Do. Zyryanovsk complex Zyryanovsk complex 

Russia Altay complex Altay complex Pyshma and Kyshtym 

refineries of the 
Uralelektro copper 

enterprise. 

Do. Bashkir enterprise Bashkir enterprise 

Do. Buribai enterprise Buribai enterprise 

Do. Gai complex Gai complex Mednogorsk enterprise 

Do. Kirovgrad complex Kirovgrad complex Kirovgrad complex | 

Do. Krasnoural’sk complex Krasnoural’sk complex Krasnoural’sk complex 

Do. Noril’sk complex Noril’sk complex ] Noril’sk complex Noril’sk complex. 

Do. Sredneural’sk complex Sredneural’sk complex Sredneural’sk complex 

Do. Uchali complex Uchali complex 

Do. Urap complex Urap complex 

Uzbekistan Almalyk complex Almalyk complex Almalyk complex Almalyk complex. 
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| | TABLE 6 

| U.S.S.R.: MAJOR FERROALLOY PRODUCERS 

Republic Plant _ Major commodities production 

Georgia Zestafoni ferroalloy plant Manganese sinter, electrolytic manganese, ferromanganese, _ 

silicomanganese, medium carbon ferromanganese. 

Kazakhstan Aktyubinsk ferroalloy plant High carbon 60% ferrochrome, 48% ferrosilicochrome, 
medium-carbon 60% ferrochrome, nitrogen bearing 60% 
ferro-chrome. 

Do. | Yermak ferroalloy plant Ferrochrome, ferrosilicon, ferrosilicochrome. 

Russia Chelyabinsk Low carbon ferrochrome, ferrochrome, 40% foundry 

electrometallurgical plant ferrosilicochrome, 28% calcium silicide, 15% calcium 
silicide. 

Do. Chusovoy iron and steel plant . Ferrovanadium. 

Do. Klyuchevsk ferroalloy plant 20% aluminothermic ferro-titanium, 60% extra low carbon 
| ferroniobium, 72% ferrotungsten, 97% chromium metal, 

calcium silicide. 

Do. Kosyagora ironworks Blast furnace ferromanganese. 

Do. Kuznetsk ferroalloy plant Ferrosilicon. 

Do. : Lipetsk ironworks and steelworks Do. 

Do. _ Serovsk ferroalloy plant High carbon ferrochrome, low carbon ferrochrome, medium 
carbon ferrochrome, ferrosilicochrome. 

Do. ‘Tulachermet Scientific and Industrial Ferrosilicon, vanadium alloys. 

Association 

Ukraine Azovstal iron and steel works NA. 

Do. Nikopol ferroalloy plant Ferromanganese, silicomanganese, fluxes, electrode mass, 

manganese sinter, low phosphorus slag. 

Do. Stakhanov ferroalloy plant Ferrosilicon. 

Do. Zaporozh’ ye ferroalloy plant 82% silicomanganese, ferrosilicon, 76% ferromanganese, 66% 

ferrochrome, manganese metal, nitrogen bearing manganese 

metal. 

| NA Not availble, RE 

TABLE 7 

U.S.S.R.: REPORTED GOLD DATA 

(Metric tons) 

1953 1984 1985 1986 1987 1988 1989 1990 

Production 117.1 251.8 264.0 271.3 260.0 277.6 304.0 302.0 

Exports 148.7 10.1 297.0 75.0 48.0 96.0 245.5 474.6 

Stocks 2,049.8 577.2 719.5 587.4 680.9 785.3 850.4 484.6 

Source: Moscow News, Moscow, No. 76, Nov. 17-28, 1991, p. 9 
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TABLE 8 

U.S.S.R.: MAJOR MOLYBDENUM MINING AND PROCESSING 

Republic Mine Metallurgical processing : 

Armenia Agarak copper-molybdenum mine Alaverdy metallurgical plant with roasting and 

ferro-molybdenum production. 

Kadzharan copper-molybdenum mine of Zangezur complex | oe 
Dastakert copper-molybdenum mine 

Georgia . Molybdenum roasting at Zestafoni ferroalloys plant. 

Kazakhstan Balkhash copper mining complex Balkhash metal plant with molybdenum roasting. 

Akchatau tungsten-molybdenum mining complex Akchatau molybdenum metal plant. | 

_ Koktenkol’skiy tungsten-molybdenum mine (under Tselinnyy mining-chemical complex producing 

development) amonionum molybdate. 

Boshchekulskiy molybdenum mine (under development) 

Kirgiziya Yuzhniy polymetallic complex producing 
molybdenum sulfides, disulfides, and _trisulfides. 

Russia Dzhida tungsten-molybdenum mine Chelyabinsk metallurgical enterprise with 

molybdenum roasting. 

Sorsk molybdenum mining enterprise Klyuchevsk ferroalloys plant with molybdenum 

roasting. => 

Tyrny-Auz tungsten-molybdenum mining enterprise Skopin plant produces MoO, and MoS,. | 
Shakhtaminskoye molybdenum mining enterprise "Luch" experimental scientific production . 

association in Podol’sk producing molybdenum for 

chemical uses. 

Tadzhikistan Chorukhdayransk tungsten-molybdenum mine | | 

South Yashransk copper-molybdenum mine | 

Ukraine The 61st Commune plant in Nikolaev (unspecfied 
output). | 

Uzbekistan Kalmakyr copper-molybdenum mine of Almalyk complex Lenin mining and metallurgical works in Tashkent — 

produces molybdenum chemicals and metal 

powders. 

Tungsten-molybdenum mining at the Kotyash and Lyangar Uzbek refractory and heat resistant materials plant 

deposits in Tashkent, processes molybdenum metal powder 

to finished metal and alloy parts. eee Se ee eee eee een 8g8gwEMs EOD 

TABLE 9 

U.S.S.R.: COAL PRODUCTION BY MAJOR PRODUCING REPUBLICS 

(Thousand metric tons) 

. 1990 1991 
Republic ——_—_—_—_——_—. —_—————— 

Quantity Percent of total Quantity Percent of total 

Russia 386,698 55 344,740 55 

Ukraine 164,811 23 | 135,622 21 

Kazakhstan 130,507 19 130,278 21 

Total 682,016 97 610,640 97 eee 
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TABLE 10 | TABLE 11 

U.S.S.R.: COAL PRODUCTION AT MAJOR BASINS U.S.S.R.: 1991 NATURAL GAS 
| PRODUCTION, BY REPUBLIC 

(Thousand metric tons) 

| (Billion cubic meters) 

Basin 1990 1991 

Donets (primarily in the Ukraine and a small part in Russia) 172,619 143,338 Percent of 

Kuznetsk (Russia) 144,559 119,378 Republic 1991 1990 
Ekibasuz (Kazakhstan)  . 81,762 ——- 82,821 a PE 
Kansk-Achinsk(Russia) = = ~~ SOSOtCS~SCSsS 51,210 54,815 | Azerbaidzhan = 8.6 87.0 
Karaganda Kazakhstan) =2=2~2~C”~C~COCO”OCOCOTTC™ 48,740 46,930 | Byslorussia 3 99.0 
Pechora(Russia) =2~2~2~O~C~*=“‘“‘~S*S:S:””TSS”SCSC~CSCSCSCS 29,260 23,566 | Kazakhstan 19 111.0 

Total “$28,150 470,848 Kirgiziya 1 87.0 

-_-eeoro em ——— | Russia 643.0 100.4 

Tadzhikistan 1 83.0 

| Turkmenistan 84.3 96.0 

| Uzbekistan 41.9 103.0 

TABLE 12 Ukraine 24.4 87.0 

U.S.S.R: REPORTED OIL AND GAS CONDENSATE PRODUCTION, BY Total 810.6 99.5 

| REPUBLIC | 

(Million metric tons) 

, Percent 

Republic 1991 of 1990 
Output 

Azerbaidzhan 11.7 94.0 

Byelorussia 2.1 100.3 

Kazakhstan 26.6 103.0 | 

Kirgiziya 1 92.0 | 

Russia . . 461.0 89.0 

Tadzhikistan 1 75.0 | 

Turkmenistan 5.4 97.0 

Uzbekistan 2.8 100.8 

Ukraine 4.9 — 94.0 

Total “514.7 90.0 
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TABLE 13 

U.S.S.R.: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

Commodity Location of major facilities 

Armenia: a 

Copper | Mines: 
7 Zangezur copper-molybdenum complex (mines Kadzharan deposit). 

Agarak copper-molybdenum complex. 

Kafan Mining Directorate. | 

Shamlugskiy Mining Directorate. 
Akhtal Mining Directorate. 

Metallurgical processing: 
Alaverdy plant. 

Gold Megradzor, Zod mining complexes. 

“Molybdenum == —=—=—=~=~*é<“‘—‘~*”*””~C”C”Ctngezucopper-molybdenumcomplex  —(i‘“‘SOSOS™S*s*~*:;:;”CCS 
(mines Kadzharan deposit). 

Agarak copper-molybdenum complex. 

Dastakert copper-molybdenum mine. 

Metallurgical processing: 
Alaverdy plant. 

Perlite Aragatskiy mining and processing complex. 

Azerbaidzhan: 

Aluminum Zaglik alunite mining directorate 
(mines nonbauxite aluminum ore). 

Gyandzhinskiy alumina complex. 
Sumgait aluminum plant. 

Bromine-iodine Baku, Karadag, Neftechala plants. 

Copper-molybdenum Paragachayskoye copper-molybdenum deposit. 

Iron ore Dashkesanskiy mining-beneficiation complex. | 

Lead-zinc Gyumyshlugskoye and Agdanrinskoye deposits. 

Petroleum and natural gas Offshore Caspian Sea. 

Caspian shoreline. 

Ashperon Peninsula. | 

Lower Kura River Valley. 

. Eastern interior (Naftalan, Mirbashir, Kazanbulak Fields). 

Byelorussia: 

Peat (for fuel and agriculture) Deposits throughout country and 37 fuel briquetting plants. 

Potash Starobin region. 

Steel Zhlobin minimill. | 

Estonia: 

Oil shale Northeast Estonian Basin. 

Phosphate Maardu deposit. 

Uranium Sillimae uranium mining and concentrating complex. 

Georgia: 

Barite Iri and Madneuli regions. 

Copper Madneuli deposit. 

Ferralloys Zestafoni plant. 

Lead-zinc Kvaisi and Madneuli deposits. 

Manganese Chiatura basin. 

Kazakhstan: 

Aluminum Turgai and Krasnooktyabr bauxite mining directorates. 
Pavlodar alumina plant. 

Arsenic Byproduct of lead and copper metallurgical processing. 

Asbestos Dzhetygara complex. 

Chilisay complex. 

Barite Karagaili barite-lead deposit. 

Beryllium metal Ulbinskiy metallurgical plant in Ust-Kamenogorsk. 
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TABLE 13—Continued 

U.S.S.R.: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 

. Commodity Location of major facilities 

Kazakhstan—Continued: 

Bismuth 7 Byproduct of lead-zinc and copper metallurgical processing. 

Cadmium Byproduct of lead-zinc and copper metallurgical processing. 

Chrome Donskoye mining and beneficiation complex near Khromtau. 

Coal Ekibastuz, Karaganda Basins. 

Copper Mining: 

, Balkhash, Dzhezkazgan, Irtysh, Leninogorsk, Zhezkent, and Zyryanovsk mining-beneficiation 

complexes. 

East Kazakhstan copper-chemical complex. 

| Metallurgy: 

Balkhash, Dzhezkazgan smelting and refining and Irtysh smelting enterprises. 

Ferroalloys Aktyubinsk, Yermak ferroalloy plants. 

Gold Byproduct of polymetallic ores. 

Iron ore Sokolov-Sarbayskiy and Lisakovskiy mining-beneficiation complexes. | 

Lead-zinc Mining: 

' Achisay, Irtysh, Karagaili Leninogorsk, Tekeli, Zyryanovsk, and Zhayrem complexes. 

Metallurgy: | 
_ Chimkent, Leninogorsk, and Ust-Kamenogorsk smelting and refining enterprises. 

Magnesium metal Ust-Kamenogorsk titanium-magnesium metallurgical plant. 

Manganese Dzhezdinskiy mining directorate. 

Molybdenum Akchatau and Balkhash mining and metallurgical complexes, Dzhambul mining center. 

Oil and gas Mangyshlak Peninsula (Tengiz Field slated for joint-venture development). 

Phosphate rock . Karatau phosphorite complex. 

Rhenium Balkhash complex (byproduct). 

Silver Byproduct of polymetallic ores. 

Steel | Karaganda iron and steel mill. 

Titanium metal Ust-Kamenogorsk titanium-magnesium plant. 

Tungsten Mining: 

Akchatau, Karaoba, Koktenkol, Kounrad, and Verkhnye Kayraktin deposits. 

Processing: 
- Akchatau complex, Balkhash complex, Uspenskiy plant. 

Uranium Deposits: 

| Shevchenko, Stepnogorsk, Taboshara 

Processing centers: 

Prikaspiskiy ore enrichment center, Tselinny chemical plant. 

Kirgiziya: 

Antimony Kadamdzhay antimony mining-metallurgical complex. 

Coal Twelve coal mining enterprises in operation in different regions, including six open pit mines. 

Gold Kirgizstan gold mining complex. 

Mercury Khaydarken mercury mining-metallurgical complex. 

Oil and gas Mayli-Say region. 

Uranium Deposits: 

Issyk Kul, Kadji-Say, Min-Kush, Tyuamuyun regions 

Processing plant: 

Kara Balta 

Latvia: 

Ceramic clays Industrial mineral production occurs at numerous enterprises throughout the country. 
Dolomite 
Gypsum 

Limestone for cement 

Pat —~—~—<“~*~‘C‘C:™:™:™~:CCSCSCSC*«@éLY-five peat deposits under exploitation. =~ SSCS 

eee 
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TABLE 13—Continued 

U.S.S.R.: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

Commodity Location of major facilities 

Latvia—Continued: : 

Cement More than 300 enterprises engaged in production of industrial minerals. 
Clays | 

Dolomite 
Limestone : 
Sand and gravel | 

Peat Eleven enterprises exploiting 55 deposits. 

Moldavia: | 

Gypsum More than 100 deposits exploited for industrial minerals. 
Limestone 

Sand 

Stone 

Steel Rybnitsa minimill. 

Russia: | 

Aluminum Severouralsk Bauxite production association. 
Tikhvin, Severnaya Onega and Yuzhnoural bauxite mining directorates. 

Apatit nepheline complex. | 

Polevoy cryolite plant. | 
Achinsk, Boksitogorsk, Nadvoitsy, Pikalevo, Uralsk, Volkhov, alumina refineries. 

Bogoslovsk, Bratsk, Irkutsk, Kandalaksha, Krasnoyarsk, Nadvoitsy Novokuznetsk, Sayansk, 

Uralsk, Volgograd, and Volkhov aluminum plants. | 

Amber Kaliningrad complex in Kaliningrad Oblast. 

Asbestos _ | Uralasbest, Kiyembay, and Tuvaasbest complexes. 

Beryllium _ Deposits in Altay region of West Siberia, Kola Peninsula, Russian far east, Transbaykal, and 

Urals regions. . 

Bismuth — Byproduct production at Kirovgrad and Mednogorsk copper complexes in Urals. 

Coal ~ Kansk-Achinsk, Kuznetsk, Moscow, Pechora, and Yakutsk basins. 

Cobalt Noril’sk and Pechenga mixed sulfide deposits. 

Khovu-Aksy cobalt-arsenide deposit in Tuva Republic. 

Copper Mining areas: | 

East Siberia at Norilsk and Talnakh deposits, in South Siberia in Altay mountains. 
Urals in Bashkir Republic, in Chelyabinsk, Orenburg, and Sverdlovsk Oblasts. 

. Smelters: 

Gai, Kirovgrad, Krasnouralsk, Mednogorsk, Srednouralsk (Urals), Norilsk (East Siberia), 

Pechenga, Monchegorsk (Kola Peninsula). 

Refineries: | 

Kyshtym, Monchegorsk, Moscow, Norilsk, Pyshma. 

Diamonds Aykhal, Mirnyy, and Udachnaya areas in the Yakut Republic. 

Arkhangelsk region. 

Ferroalloys Chelyabinsk, Chusovoy, Klyuchevsk, Kosyagora, Kuznetsk, Lipetsk, Serovsk, Tula plants. 

Fluorspar Mining and beneficiation complexes: 

Kalanguyskiy and Kyakhtinskiy in Trans-Baykal region. 
Yaroslavskiy in Russian Far East. 

Gold Mining Regions: 

Lena, Maritime, Northeast, Transbaykal, Urals, and Yakutian gold production regions. 

Iron ore Mining regions: 

Kursk Magnetic Anomaly (KMA) containing Lebedi, Mikhaylovskiy, and Stoylensk mining and 

beneficiation complexes. 
Northwest region containing Olenegorsk, Kovdor, and Kostamushka complexes. 

Urals region containing Kachkanar, Magnitogorsk, and other complexes. 

East Siberian region containing Korshunova and Rudnogorsk complexes. 

West Siberian and far eastern regions with a number of mining complexes. 
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TABLE 13—Continued | 

U.S.S.R.: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

Commodity Location of major facilities | 

Russia—Continued: 

Lead-zinc Mining enterprises: 
Altay, Buribai, Gai, Kirovgrad, Srednouralsk, and Uchali copper-zinc mining enterprises. 

Dalpolymetal, Nerchinsk, Sadon, and Salair lead-zinc mining enterprises. 

Smelters: . 

Chelyabinsk zinc smelter. 
| Dalpolymetal lead smelter. 

Elektrozink lead-zinc smelter in Caucasus. 

Magnesite Satka group of deposits in Chelyabinsk Oblast. 

Magnesium Berezniki and Solikamsk plants in Urals. 

Mica Aldan complex in Yakut Republic, Karel complex in Ambarnyy and Chupa areas of Karelia. 
Kovdor complex in Murmansk Oblast. 

Mam complex in Mamsko-Chuyskiy region in Irkutsk Oblast, East Siberia. 

Molybdenum Mining: 

Dzhida tungsten-molybdenum complex in the Buryat Republic. 

Sorsk molybdenum complex in Krasnoyarsk Kray, East Siberia Tyrny-auz tungsten-molybdenum 

| complex in the Kabardino-Balkar Republic. 

Shakhtaminskoye molybdenum mining directorate in Chita Oblast. 

Natural gas Astrakhan region in Komi Republic. Orenburg Oblast in Urals. 

Urengoy, Yamburg, and other deposits in West Siberia. 

Nickel | Mining areas: 
Noril’sk in East Siberia. . 

Orsk in Southern Urals. 
Pechenga on Kola Peninsula. 

Smelters and refineries: 
Noril’sk complex (smelting and refining). 
Pechenga (smelting). 

Monchegorsk (smelting and refining). 

Yuzhnouralnikel complex (smelting and refining). 

Petroleum Regions: | 
Bashkir Republic. 

Komi Republic. 

Kuybyshev Oblast in middle Volga region. 

Orenburg and Perm Oblasts in Urals. 

Tatar Republic. | 
West Siberia (principally Tyumen Oblast). 

Phosphate rock Khibiny apatite complex and Kovdor iron ore complex on Kola Peninsula. 

Kingisepp complex in Leningrad Oblast. Lopatino and Yegoryevsk deposits in Moscow Oblast. 

Polpinskoye deposit in Bryansk Oblast. Verkhnekamsk deposit in Urals. 

Platinum-group metals Noril’sk complex in East Siberia and on Kola Peninsula. 

Metal production at Krasnoyarsk refinery in East Siberia. 

Potash Uralkaliy and Silvinit complexes in Urals. 

Salt Lake Baskunchak in Astrakhan Oblast. 

Soda ash Berezniki and Sterlitamak plants in Urals. 
. Mikhaylovskiy plant in Siberia. 

Pikalevo plant in Leningrad Oblast. 
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TABLE 13—Continued 

U.S.S.R.; STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

Commodity : | Location of major facilities ———————_ SSeS eee 
Russia—Continued: 

Steel Largest production plants: 

Northwest region: 

_ Cherepovets plant. 
Central region: 

Elektrostal, Lipetsk, Staryy Oskol, Tula plants. 
Volga region: 

Nizhniy Novgorod, Kulebaki, Volgograd plants. 
Urals region: 
Chelyabinsk, Chusovoy, Izhevsk, Magnitogorsk, Nizhniy Tagil, Novotroitsk, Serov plants. 

West Siberian region: 

Novokuznetsk, Novosibirsk plants. 

East Siberian region: 

Krasnoyarsk, Petrovsk-Zabaykalskiy plants. , 
Far East region: 

Komsomolsk na Amure plant. 

Talc Onotsk deposit in Irkutsk Oblast. Kirgiteysk deposit in Krasnoyarsk Kray. Miass and Shabrovsk 
deposits in Urals. 

Tin Mining and beneficiation complexes: 

Khingan and Solnechnyy in Khabarovsk Kray. 
| Jultin in Magadan Oblast. 

Khrustalnyy complex in Primorskiy Kray. 
Deputatskiy complex in Yakut Republic. 
Smelters: 

Novosibirsk in West Siberia. ) 
Podolsk and Ryazan in European Center. 

Titanium Metal production: 

Berezniki plant in Urals. 

Moscow and Podolsk plants in European Center. 

Tungsten Mining and beneficiation complexes: | 
Antonovogorsk, Belukha, and Sherlovogorsk in East Transbaykal. 

Balkan in Urals. 

Bom-Gorkhon and Dzhida in West Transbaykal. 

Iultin in Magadan Oblast. 

Solnechnyy and Vostok-2 in Primorskiy Kray. 
Tyrny-Auz in Caucasus. | 

e 

i 

i 

Uranium _  Aldan, Chupa, Krasnokamensk, Laire Onega, Novogornyy, Sludyanka, Vikhorevka, 
Vishnevogorsk regions. 

Vanadium Kachkanar iron ore mining complex in Urals. 

Chusovoy and Nizhniy Tagil processing plants in Urals. 
Tadshikictan: 
Tadzhikistan: | 

Aluminum Tadzhik (Regar) aluminum plant in Tursunzade. 

Antimony Dzhidzhikrutskiy complex. 

Arsenic Takeli arsenic mining complex. 

Bismuth Bismuth ore mining in Chatkal mountains. 

Byproduct of polymetallic ores. 

Cadmium Byproduct of Kansay lead-zinc mining center. SS ee 
Fluorspar Takob mining complex. 

Gold Darvaza placer mining district. 

Lead-zinc Altyn-Topkan, Kansay, and Kurusay mining complexes. 

Mercury Dzhidzhikrutskiy complex. OO TS 
Molybdenum Chorukh-Dayron, South Yashransk mines. sass I 
Tungsten Chorukh-Dayron, Maykhura deposits. 

Uranium Taboshar uranium mining and processing complex. eee eee 
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: TABLE 13—Continued | 

U.S.S.R.: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

Commodity Location of major facilities - 

Turkmenistan: 

Bentonite Oglanly deposit. , 

Bromine and iodine Cheleken, Nebit-Dag plants. 

Natural gas Dauletobad, Shatlyk fields. 

Sodium compounds Kara-Bogaz-Gol lagoon. 

Sulfur Gaurdak deposit. 

Ukraine: | 

Aluminum Dneprovsk, Nikolayevsk alumina plants. 

| Dneprovsk aluminum plant. _ 

Antimony Nikitovskiy complex. 

| Coal | Donets basin. | | 

Ferroalloys Azovstal, Nikopol, Stakhanov, Zaporozhye plants. 

Graphite Zavalyevskiy graphite complex. 

Iron ore Krivoy Rog Basin. | 

Magnesium Zaporozhye titanium-magnesium complex. 

Manganese Nikopol, Bolshoy Tokmak basins. | 

Mercury Nikitovskiy complex. 

Nickel Pobuzhskoye deposit. | 

| Pobuzhskiy nickel plant. 

Potash Kalush-Golynskiy, Stebnik deposits. 

Salt : Artemsol complex. 

Soda ash Krym, Lisichansk, Saki, Slavyansk plants. 

Steel | Azov, Dneprodzerzhinsk, Donetsk, Kommunarsk, Krivoy Rog, Makeyevka, Mariupol, 
| Zaporozhye plants. ) 

Sulfur | Rozdol, Yavorov deposits. 

Tale Onotsk deposit. 

Titanium Kharkov, Zaporozhye plants. 

Uranium Zheltye Vody complex. | 

Zinc Ukrzinc smelter (secondary production) 

Uzbekistan: 

Bismuth Ustarasi deposit. 

Coal . Angren deposit. 

Copper Almalyk mining and metallurgical complex. | 

Fluorspar Toytepa complex. 

Gold Muruntau complex. 

Lead-zinc Almalyk mining and metallurgical complex. 

Molybdenum Do. 

Natural gas Bukhara, Gazli deposits, Mubarek deposit and gas processing plant. 

Uranium Navoi complex. 
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TABLE 14 | ne 

U.S.S.R.: ESTIMATED RESERVES OF MAJOR MINERAL | 

COMMODITIES FOR 1991 | | 

(Thousand metric tons unless otherwise specified) 

Commodity | Reserves 7 

Antimony | 4,200 oe 

Asbestos 125,000 | 

Barite 10,000 
Bauxite 300,000 

Boron (B,O, content) 28,000 

Bromine | | 1,400 | 

Chromium . 300,000 

Cobalt | 140 

Copper _ 37,000 | | 

Diamond, industrial million carats 40 

Fluorspar | 98,600 | 

Gold metric tons _ 6,220 

Gypsum 2,000,000 : 

Iimenite (TiO, content) 5,900 . 

Indium metric tons 200 

Iodine do. - 400 

Iron ore million metric tons 92,100 | 

Lead | 9,000 | 
Magnesite 650,000 | : 

Manganese 300,000 

Mercury metric tons 10,000 | 

Molybdenum 500 | 

Nickel , 6,600 | 

Peat 5,320,000 | | 

Phosphate rock, marketable 1,330,000 

Platinum-group metals metric tons 2,100 

Potash (K,O equivalent) 3,600,000 

Rare earths 19,000 | 

Rhenium metric tons 594 

Rutile (contained TiO.) - 2,500. . 

Silver 44 

Sodium sulfate 1,800,000 

Sulfur 250,000 

Tin 300 | 

Tungsten 280 

Vanadium 5,000 

Yttrium (Y,0O, content) 9 

Zinc 10,000 

Zirconium (ZrO, content) | 4,000 

THE MINERAL INDUSTRY OF U.S.S.R.—1991 439



, neces 2 
ee al 

a Te 

Soccer Serre Sain 
— 

— 
eS id 

ee 
— 

. 

fe 

— 

zi 
eee Ee 

- 
Rae SRE 

rican a 

Cee 

oe 

ee 
eas 

: 

ea seraennt tetera 
PM y Sey 

ee 

Cs 

ener 
i po 

ee _— — 

Pe 
ie r 

ene 
Ws Se eeecree 
- 

~=—=—seED 

tacapaereee 
ate 

ee es Ea 
er wenn 

oie 
SE 

—=—OL 

7 Sree enemas 
eee oe paren 

nn 
a eae 

 =—ritis—_ee 

aE onan 
Piccenen 

ae eontgmeeticae 
Seno mane oh SS 

Ss oe 

ae 
ee 

spemassannty 

 .. 

Ese 
SR 

is oe 

i 

— 

sectors 
8 Seana 

Suuaene 
atime 

Senne 
ee reece 

ouaeaasen 
ee 

seaman 

ee Soe 

ND 

OO 

8 Pre cenescnten 

CC 
_ —=—seM 

ogee 

Sau 

SOS 

~— 

eee 

~~ ~2ECee 

CC 
ree 

Benen 

ee 

~—EOEOLOLW 

surement 

reese 

. So 

Sie 
ot er 

er Ses 

eee 

—O_LBB 

ro SS eee 

eter 
sree “4 a 

y re eee 
ao 

eee 

_ 

se 
reeeees 

- 

ees 
— 

= 

oe Cone 
b 
ed 

 —=—r—S_ 

: 

_ 

_— 

e eas 
-. 

—r—e 
poo 

Ecorse 

| See 
eis 

setaemeeneee 
cheno eete s Shanes 

ous 
pee 

he aun 
sane 

eee 
eee 

Sopenses 
ee 

ee 
Se 

pater 
Sacco 

ee 

= 

—=—emEOE 

Soumuenean 

_— 

oe 

ee eee 
Steere eo gaan 

recs 
pence 

ae 
es 

Se 
ean 

oon 

—r—seM 

seins eeiiace 
» oe 

ee 
=—ri——C 

ee eases 
eee 

~=—SEemEeW 

ast Semone 

sete etetet cena 

sretenntee  —r—E 

ee 

ty 

. 
— 

~=—e 
——rtir— 

Cs 
enue 
or 

stees eset 

Sum 

etenrcreses 

—ere 

seit 
oe inne 
Se 

es 

eoseticetenan picts tsetnnee 
sssscongoeeniees 

sneer 
eeseceatnttatatet 

serene 
sean 

seneeneaneeees 
svfetiertecet 

hrs 
aseneresarearh 

etioetrcrte 
ccsenactansennes 

eens circ eres 0] 
eee ea recente 

cssergeeennenee 
eee 

scerecetaee 
stetetntatatet see 

eterna sree 

es 
rene 

Soe 
ee 

cscractnct seleeiaen Sciam een eerie pene 
re eceeonnetie oncheree seen RRR = econo 

sete einen eeserercer 
ee ae 

_ _ - _ - 
. - : 

_ 
_ 

_ 

se penn 
ee ee 

Boren 
Serres 

Renmei 
one eer Sree 

See 
ies ee 

secsensesee 
laritcrcrtreer 

eens 
ceoeee 

sree 
Soe 

te ceueeeeeeonie 
cries 

stetatsrotenee 
cites 

ses 
es peor 

= re 
LR sc ene oe atte a anaciesetite 

yee 
ici 

spinon 
ralcegerenece 

epee 
steiner’ 

Senet 
secs Soitgeteeea 

Sunes 

eee hare 

eee sehen 

eoriceitees 
iter ieee seletetece 

eossteternt 
Euan 

“tes cieeieeree 
Seems 

rorrtetmentecate 
st cneennatens 

meee 
enarneeh 

Praectetetet 

Bea aesenie 
potas ee cence Sones 

presetacearaeane 
reinietets souruaees 

Suomen 

ceria 
stiteteleietes 

eats 
ve] 

. 

eee 

a 

—r—eB 

eee 
ieee 

eens 
siemens 

meee Ses sneer 
ier cece 

iene 
crrets eraser 

ea arent 
reece 

scones 
snes 

es 
ee 

Se a egreene 

ee 
ener seireacrane 

ot arenes 
ene 

seats 
Seis SE cena 

peeeeeente 
fe 

eae stcetirate 

Sener 

 - 
See 

ee eee 
ineenene 

ae 

i 

LL 
conan 

prcrnsrnneeeen 
Sees 

se eee 

ister 
eerie ene 

reer 
scieeetenen sserasec 

ser nnetia 
cree Sen 

tues 
scrertenercaeenes 

ieee petetatanen 

renee 
sisee reese 

sae 

es 
aeons 

~—em 

ee 
teen SSeS 

ee Sree 
Sremrerrea 

—rti‘<_O™_r 

_ 

seo 

Somers 

neesrseemecetann 
oer 

seve 
= 

Pinion: 
Sesser 

—_ss 

- 

~~ 
Sieur 

anne eee 
ore 

EM Roam ee eS 
 —rr—eEN 

Seer 

SS 
ears 

r—“__—OCSFC 

Raat 

srrrsrtatigprsceote 
Sioaeenneeers 

seca ounce 
serum 

4 
ae 

saan 

ee 

~ —=—em 

. 

sees 
eeenemonnes 

Seo 

eo Ra 
aes 

Seoonnnaenns 
seeeonteee 

See roe 
aie 

erccinsentey 
ee 

ee uence 
ceectetetee 

een 
ecetenestee 

ecteaatats 
ss ieeoeceeeane 

creer 
otecerene 

SORE 

a ae 

> _ 
| 

ee oun Seca uiuimenaeeerees 
eetaanee oman eann es See seems 

obec 
See eee 

ee 
ee Seman 

eee 

: 

=Cse 

ees 
rti‘—OCOOO_ 

menue ice eet 

ee 

~—eO 

ee 
_~~— 

ee ee Sees eee Rs 
rece Bee ee mens Ree 

pesoceeted 
n 

~~—EER 

ran aceetanes 
Eaten 

Sea 
reeeee 

Sones 
eseaocae creases 

regaaree 
saSecncctae pewenene 

Ss Sones 
seem 

Sonne 
Soe 

SPER 

oo 

=—=—srs—seEeEN 

ee 

Seneaaees 
ene ponent 

Seen oe 
eS enceae Se rracann 

Seeceees unum 
aeons: 

aaa aes recone aea sien test senses es Res 
coerce 

Siemon 
seinen. 

cee 

ee 

O 

—— 

 =—s 

es 
 —rt— 

See 

eee 

roa 

oe 
Se 

tne 

ee moerse 
oo 

sect 

eae 
Seen 

Senta 

ee 
. 

. 

3 

: 
oo 

2 _ 
aS 

soe 
Ce . a 

renee 

cries 
escree Ra 

Ree 
es 

sates scoters 
Secon 

Sau 
Sate naar 

oe 
esectate 

eetacrere 
ite cheeses 

rsesnetienmnctenoe 
Sereneuesiers 

ree 
sheen 

seen 
Seine 

ss 

rceesreee 
ects 

peers 

_ 
oe eae 

scien ee stones cece Sree 
pera erumnmce 

stant sehen Secuainune 
Sees eenieneuntes 

shire nis incense 
& eee Socios coc 

i 

_ _ 
-  . ee Sansui anaes se enrcion eineeeen ea Se 

ene ai Suomen cree Mere oo 
- poems eH 

CRORE eee 
eee 

se geeeeee sareeteteerseee 
Saee Sencar 

sree 
sreeeaneeneretere 

seas renee 
eee 

hans teeta oe seaenenniee 
eect settee PE eras seers eoteeneren Sars seen 

Soa eran 
a oF 

_ 
- 

: 
_ 

: 

_ 
_ 

oe 
ee Sauer ene 

emcee seinen 
angen Sauron 

orenenni ane ene camera reer ec sree Se seen 
Smee 

ee 

apenas 

i 

ee 
Se 

ee 
creer 

eam 

eS 

ronments 

ec 

$ 

Ce: Steen 

Spe 
IV 

perma 
eee 

or een 
ore 2 

eae Leer 
iorecremrani 

—ri—sh 

ae ip g 
. SEE 

eae 

EE, 
pO e, 

ee 

_ 

See 

 —=SsS_C 

proscar 

: 
mB 

cS 
ees 

Pea 
Ps 

Enccimcnretnriee 
wines Sune 

nines See 

es 
Soreness 

ceerrereten recente 
setae reece pei races etna ii eee. erener cece sph 

ee 
 . 

a 
. 

ian 
: _ 

Pass 
agit 

| 

senate 
coats See 

ee 
enn Se 

tere ee 

ae oe Sees 
eS 

oe Soames 
S See 

ee 

Bo 

Pe ee 
as retort 

Rees 

 - 

ee 

rere 
eee Seraeentae 

seteerine 
ee aeint 

ee 

nee 
oo 

Senet 

Son ea 

a 

oe 

Sen 
sees mciaeteencnens 

Seer 

eee 
sericea 

ee See 
tes HR 

eee 

a rhseeertcrreerercee 
Se 

een 
pees 

fF 
ey 

« 
s 

retcircerec 
eeanmnse 

Siena 
rectors 

tr 
oun 

ee 
seererece 

ean rcsnnntree 
pcm 

Rerercnnee 
Ea 

eins sean 
racesecatse 

eo enters 
ceteris eee 

Senate 

See ieieie 
Bocce 

ime 
immune 

ee 

_ _ _ 
_ oo ee Suu Ss sameness seen seeuneaennnnte cece See Sunmeunern specie ran Semeur eens Sa pee 

enc 
onan eee ones 

* 
s 

= 

~~ 

~—=—seEOD 

ve ee 
pe 

See 

ee 
Lua 

rene 

Le: 

calles 
J 
ee 

“ 
z 

a 
z 

Se 
wren 

ous 
reshenneeent 

one eereciee 
etuveeeees 

cnet 
animes 

sreneeoe 
meee 

Ceased 
stegegunteerrnneee 

tenets 
einen 

encsuaenenmenae 

eric Seco 
poeseecnte 

teenies 
Sen 

ae 
utuooenenan 

seenanneeees 
oH 

* 
: 

2 watt 

arenes erroteeeaannahts 
sree 

Deena 
meteoric 

crarrientet Senseo 
itinerant 

pe teestcsteerecreecee 
sence: 

cctear 
ereromnrnaas 

sareeteenece 
sheers 

eee seer 
ener igen 

re 

2 

_ 
| 

& ‘ Pececees 
7 

potas een 
eens 

renee 
seen Seeman 

Ses 
penne ete 

fe 
sear 

Seem 
Sere 

Saree 
coves 

rere 
Sey 

‘ Seen: 
See 

z Secnoreotitrie 

. 

proccaepnies 
eibeecenene: 

peer 
Seeiees 

Seinen 
oceans 

Suances 
Soe 

Scone 
gee 

oe Sone 
eieaenies 

circ poe 
eee 

eerie 
soe core secrete 

reruns 
Sea 

Ben See 
ee 

* Losec 

Pcie 
coerce 

einer 
aeaonnens 

sees rere ereetten gion 
eee 

crores raat 
ee 

ee pectecatectiate 
sehr eae 

De reracniee 
ee 

_. 
ft _ 

" 
a 

re 
| 

. 
= 

 _ 
See scares 

nae ees 
eeoe eee 

SS 
. Senora 

eon 
eoearece ee 

ececaaas eens 
ee 

seman 

ee peee 

| 

_ _ 
_—e 

Se ee oe eee ecomnniats aren Semen ~ Sigma cee SR rn eeannur mM 
ee een pean 

BE 
seauenccunoes 

eens 
aspen 

ene 
Nie riers 

crete eee 

perenne 
oi 

se see 
Siren 

SS 
ieee 

eons 

ee 
ss 

cen cence 
Soeneaneenan 

eniie 
shooomcersins 

s erarrenrne 
pee ee 

ae 

ccecctertesert 
ie enemeepenen 

Seautrnne 
netitrteseereteeneae 

oetnaslecrnterat 
iinet 

Mee Se 

sicteeretere 
nes a ecectatnae 

ss co 
ees 

SE 
oearetioecen 

stots 
ress 

nsatreree ere ten 

seraneicie 
cecioetcetes 

Seonemnoaneee 
ices oF 

eae 

pcronunganrnctos 
eee sane 

ner Sapa reanet 
eeaeenenanent 

see siiieeraene 
perenne 

Sec a 
iene 

anges seein 
reeaicia 

Ree 
ee 

sao 
Sees 

sie Soon 
einen 

ere 
seers 

ee 

ee 

 —=—rs—O 

. 
coon 

eect 
een 

tic 

ae 
oe 
—r—“__ 

ae 

ee 

 —=—e 

are 
Be 

Sr een 
ccierem Wee 

See 
rary 

re 

—=—rsi—OO 

ee 

Oo 

Eee 
me Sone 

ee 
Nn pee seen 

sat Serene 
eee 

Bcc 
Paeeeene nett 
-_~—E 

 —=—e 

5 > 

pce 
ih 

are 
| 

=—=—=—s 

m 

oS 
ee pce 

enemies 
sciences 

areas unum SS 
io 

See 
Sinieomenie 

pine Scuetee 
Sioneeeentene 

cictrteteteer 
Senne sioner 

penne 
sence enone 

ena 
einai 

eceeneseeeeee 
settee racers: 

/ _ 
_ 

_ 

Eee: 
see seo moneemee cecestecteeares 

recertnee 
searceetne ttt eae rreianntetene rececieee escent sectstie Sioteecemnen pena ieneecacre 

creroment 

See ceieenne 
cesar 

cence 
reece 
oes 

Speen 
rceecetstic 

reoacs 
seen 

uae 
sore corel 

iene 
eseaneee 

sreetee reece 
spain sresnsenees 

san siete 
. 

naetttes 
reset 

aneeteeies 
scents 

reereptacsacrnt 
reese 

eseoroapence 
eanars Se rs 

ere 

ee 

oe 

eee 
arenes 
ee 

, roan 
See 

== 

E nomrrenerenetans 

arene 
ister 

LD os ee 

Poirchetrerio 
apne, 

oie 
peterson 

eee 
esccr eae OS 

SR 

scien 
ee: 

Peaanoaneaas 
Sees 

i Herat 
orasoneonamr 

Reninatee 
riot 

seen 
eee 

be coc 
tease 

peer res 
Secs 

Le 
oiennes tenes 

a 

ee oe i eueeamena 
Suen 

peas 

_ 

 =—OeE 

SEE. oan 
oss 

[Biges 
. i Ca Rae ee i 

—=—eED 

is 

sees pore se ae 
sen pe 

ss 
Seems 

7 erect 
ieee 

sacs 
Pee a 

ees ornare 
cian 

ee 

io ocean 
eer 

—rr—O 

ee 

f | | 
* 

-_ 

CC haste 
on ee Ieee Weed Sraenaeiunes orem 

ee 
_ 

 ~~—=— 
i 

. 

Cs 

rer Sa 
ae = Kf Sede 

Ree. 
eo eas: a cherieagea 

Serene 
seta 

ae eee oresreaer 
Saar 

es eras 
2 

poche 
rote 

eee 
fence 

Sohemeeene 
ie rseeesnes 

eens 
sees 

See 
seta 

Seon 
sienoaeentnte 

SPasreins 
oecone 

eacaus 
se sonnet 

soeeneione 
Be iecceat 

cere cee 
bea 

ies scenes 
Ls 

sre ruracaernany 

erent 

peauaenmecdeee 
olan 

oie 
tian 

cicneenerioee 
acer 

Sieccneionnaens 

crerctienanns 
PS 

crete 
rece 

siete 

recs 
oun 

capes 
peo encncreneae 

ee 
epee Spree 

Sor 
Mee eonatiotteeees 

Senn 
eens 

sees 
seein 

seiaeeaenens 
chennai 

_ 
_ 

ee es 
nae Sees 

uae secmcninct ena aera Sereno 
enna 

ee eee ean Mm se ries ee 
Sener 

. 

—r—eN 

iii 
Serene 

rer 
ee cen 

Bae 

ss 
Soe 

coerce 
eee 

eestor 

re 

. 

nous anne 
eee 

nisin 
= Suuemeannns 

Ser 
ee putas 

Sosneananu 
tieecnerenien 

seonmeancne: 
reo 

BORE ra 
ee 

ee 

_ 
| / 

i 3 : 
! “reales 

Pie 

ores 
ee Series 

ee 
Seater 

Hinninee 
Pe eee srmunecmusias 

ee 
: 

oer paomreane 
ene 

ee 
aunenaa 

ies 
SE 

a 

: 

S SS 
urea 

oie serena oe sia ice eects $5 score Sees ete Soiree apes 
er Seeman 

nett eee rrerenncniateete 

ee 
se 

in 

cera ese 
Sn 

aaa 
Ss 

eons reairnenetreen 
serene 

eee 

seein 
Se 

rectetier 
gece 

Eee Pe: 
peniee 

SoS 
score eee 

Seman: 
aos  r—_CLC 

_ 

_ 
oo 

ee 
eee 

sooner 
mean: ee 

ere a irs 
err 

a see 
ences seers 

Eon 
peer 

: 

ae 

ee pore 
paren 

sere 
ocueruaenaa 

Stoenue ocean 
I 

Ge ec 
s Senn 

are 
ences, ee Sanam 

seen 
Sa areonae 

eae. Se ear 

. d sy 
b 

ee 
eee 

eiciostnnet 
Ser 

ruanoa enue 
snore 

ee pr oierenateonnecne 
or BI eee serrecettnseey 

Serer 
PO 

eae 

- 
es 

ss 

- 
_ 

| 

e 

Spee ee earner 
es Se ee tinned 

sales een 

ceases saint 
eee rin angen 

eases 

. ae SS 

ss _ 

ee 
re 

ere 
inner 

panes 

ae 

sorter 
eeu 

sno renee cuuaeeioaes 
serene 

rere Setanta 
erm ee scene: 

Soa ean eee 
Lee 

elenanecreceeteas 

aesenneenanntoe 
dear 

enroute 
eee 

5; 

psectere ea ae eeotre 
nets eguenen 

stint 
piconet 

unseen 
cornccaert 

iene 
erica 

me see Se eecreeueue 
since 

neuen 
ee 

oo 
. 

Se renee 
tans Se a 

ee 
re 

Serer 
saree 

ners sae ci pcinaenea 
see 

ai 
eee 
| 

—rseB 

_ 

, 

someon 
chance 

eee Secchi 
wn Seren 

iG 

seen 
a eee 

Se 
ee eee 

ee 
N é: oe 

_ 

ee 
- 

ee eae ra 

oon seer 
Sooo RR _ 

Bones 
. 

te 
3 

4. 

ba 3001 3 UE 
ipraegrecnts es eran poacaraaee 

 ~—rs—EN 

. 
lr 

ee 
ae SR 

eee 

pe Ronee 
De acl Moe serene nuae pesemes 

rename 
aM 
ee 

pres 
ee 

pioneer 
eee 

Sa 
Eee 

en 

Spits sera 
ee 

ks een 
Sere 

eins 
oe 

Soon 
acter 

ea 
ie See 

Sree 
Erne 

Sanaa 
iene 

oes presen 
a 

lll oc caer 
ahead 

Seummennneee 
eect 

atecch Saat 

earns 
eucune 

eee Serene 
saoneeen 

Super 
es 

e 

posaueneeeauaes 
iicrenennennee 

ei neaece 
Saeco 

a 

Fr. rt 
ae ae ee eeu 

cence 
Pe Bees 

Seneca 
poe renne 

Huhuesn eens eee 

ee se 

perteonrnmerac 
se ceoeae 

eee 
Seema renee 

E co 
2 

ra rain 
i heeintcaseaan 

OS 
NSS 

eee as eer 
ee 

uote 
oe seem 

ee 

SS 
ees errant 

puecennecaines 
a 

Zh 
Res 

meena 
eee 

: 
pve ape uterine 

eee 
Surrauepiin 

sa 
Ses See 

ese 

150 
20 

— 

pee 

ee 
See 

FERC 
cy 

._ 

ee eeee oR seeesenene 
SEC 

ieee anaes 

Ree 
Meunamenee 

spre 
soca enenacin 

coe 
ren 

Sigarneneen 
peices Seine Saunas 

presumes 
Sie 

oceans 
ete 

ee 

eabitciecoentney 
sag ae 

uae 
Srnec 

pees nes 
ieee 

Scene 
SEER ee eee ean cumnnemens toeteueerar secede 

epiastacrennc Lienert ee 
oo 

So 
creeceee seeenrenate 

pcirunten 
stseeeenaets 

ees 

rete 
one 

Sere 

sie 
psienetatetets 

irasmeererie 
eeoierte 

See 
eo ms 

Ge 
peer 

eecretenn iesettace een 
Nees 

secre 
ees se 

ee 

SOOO 
oneness 

cence 
enema 

ee 
Bo eerenontean 

Seats 
oe 

erste enone 
icone 

epsitceraae 
a eericnti 

O08 See ae ee ene peice 
ea 

Semenee seeder 
eenipanennts 

coeerae enoennnneonen 
see Sea 

ee 

somnenennss 
Seeceeon eoieaeeas 

seins aeons unoeoneen 
re 

pe ecru 

ee 
ve Seergameennas 

seamen 
eenieee armen 

Ee 
nero 

ena 
serene 

eer 
unmet 

oe es 
a 

ee 

Ce 

nee ee 

LL 
ee 

ee 
ses 

Seca 
cioteeseiece 

ate 

CC 
ei 

Shitetcnnaes 
seers 

setstotsrsaten 
sears retitieneeene 

ms sriouonemeeinns 
eeeseses 

sioner 
‘sees 

rooeeeseee 
eae 

seen oe ence 
ER 

saa 
cans 

saree 
seer 

serestetannere 
po ceicern 

ea aone Narnia 
ee seicsertean 

Sheree 
oe 

e ae 
a 

oe eS 
Seine 

iene 
Seema 

seen ry 

Peers Sees 
Spee une 

ean 
uae 

aera 
a Speci 

rece acne 
omer 

iiannerran 
oe Seances 

Soeur 
erties 

ee 
_ 

! 
s 

ee ane osearee sunt ere anne hee peers 
seer 

ne sm Senior 
Seon 

Sa 

_ 
_ 

3 
ee Se er 5 

Eee 
eee 

no sea eee 
Si Seunere ne Sean 

geen 
iar senor 

Sees 
ee i 

es Se 

ee 

es 

raat 

Sa 

ooaccneas 
oe: 

eens 
eperoccneees 

Boi 
n Sect 

rr 

oe eeceerrernrae 
Sea ueaneee 

jseuoacanenees 
piece ga ecteenatcne pen iianeseeene 

Seat 
ena 

Se 

pean 
neato 

ionomers 
te intacrecrnniir 

seueanaanaaat 
iecocnonaniden 

SOR Sans pee: 
See 

eee bia eine pene ee 
_ 

= 

Seem 
ee ee 

a tathactnceenttt 
seeosruisnetee 

nitonarreteenesee 
seen 

acrreraseniceee 
seaetieeeeegee 

recat 
ester 

poresateare 
nant 

agate 
schaaecteneonstio 

SS 
sierra 

rates 
enone 

recension 

~ 
Y 

re ge coectotsevamesnne 
wescieseee 

er eeoeeernc 
Seger 

ee 
ee oe 

2 

ee 
SS 

re crete sree 
enema: 

uanennanne 
saree 

Sou 
ocean 

SE ee 

se eens 
eee 

ie ielemecrearr 
ieee ciraertnn 

sect 
- cer Bu S eee 

Secuencia 
oo ieee 

ee epee 
Se ee eee 

pices 

Sa 
Sea 

- 

ELSE 
SN 

, 

ci eter oon eee 

erctres ce ener 
e rere 

es mm se 

Ee 
— 

_ 
| 

: 

ees 
rae. 

FF 

conan eR 

seeuac 
einumunman 

pastoris 
Pe eee me ae a see aa ae Seen 

eee 
erence 

Se eee era penne 
ie 

iaakneneeaes 

Seeeumeennree 
Sie eeeeceeee 

sitter 
rattan 

erase 

Ee ee 
cicceccns 

ees 
ceeueenns 

seer 

nedeteniie 
sce retaanesrtee 

~ 

epencionation 
sincteteiscteesatos 

scesare agers 
m 

¢ 
‘ resrantaneie 

retiircor 
se 

eran 
ees 

enti 

ee 

e 

_ 
- ae 

. 
ee coeur 

poems 
eer 

as 
prarearninas 

s ; 

aa eeu 

umcnenne: 
Sone 

setts 
Seca 

returner 
eemcrenens 

ane pete 
ees ee em 

_ 

4 eS 

Ee ciaoa 

ee 
ance peceeramaeor: 

noone 
i 

Pecnce cea EEN 
eae Sirens 

eet: 
enecenndae 

es 
ee 

ee 
es 

2 

. 

Cs 
ea 

eure eats 

Bie 

SS pecan 
rennin Steg rere 

a 
ee eee 

nanan 

aioe 

- _ 

Be 
ee LEE 

piece 
enone 

Se 
es Someone 

eer 

Roos 

peers een 
nan 

aera 
a ce Ro aera 

ee 

 ~—CsCU. 

meresoe 

coc 
is eet 

coo 
See 

a ere 
ca scree 

eeree ree 
sete 

es 39 
ew crestete SS 

Revco 

sie sateen 

one seers 
SD 

setter 
ieee 

eee 
berercereercies 

chorea 
ons EE 

eee 
rrssteeeeene 

eeseerane| 

Perna uae 
pnneee crm 

oes nee amore 
rane seen 

stent uses senna onan 
coe eects Soe 

air 

err enrthe ee 
oe 

_ _ 
— _ - 

| 

eaten ce seaneerntntrn rience rsun oetaeter te Saeeraaee 
ES ee neon reieieseieesee accion selene aciceneresne aire seas 

ae ae 

y 

| 
. ; : . : * ; : : 

: : : 

peneeennes 
Seen 

ae eames 
eee 

eee 
uta anon: unreunei 

ee sane 
Saute 

rs 
ouaaronnenn 

0 ee 

reece sone 
Sabena 

src 
osname 

sean 
eee Penne 

So 

_ 
Z 

See eenecuieee uaneeaeeacemaes Seen ote 
ee eens ieuaronenoeon pone E . 

: 
: a ( oe “ \ : : : . , 

cera 
reece 

REARS 

Sooners 

nat 
ius 

eee 
siete 

Ro 
aera 

crue 
siennneunenniee 

a 
Roveneomnenntee 

ae 
- 

2 

ccerateemueerenes 
seioeeonenurests 

stator 
ieee 

euoiraeeannes 

ieee 
suena 

cieiricnneencer 
ster See 

aes 
Ss 

ieauenenannn 
se Se ee 

anenonens 
aoeeee 

herioeenomnnenanes 
cecum 

antec 
cuouane 

eee 
ee eee 

Seip 
peecsiens Sennen 

z 

seeeneuaeee 
penton 

serene 
tenn se eneremaneaa 

sent Sineraeunnen 
Se wcneeiens oetineie 

erpreacice sureueeeennee 
sores 

ote 

ipeuenennne 
Sheena 

siete 

ee epee 
cine Speen 

Senet 
sahruneeres 

tee 
euueane 

enero 
paper: 

SER 

meee coat cities eam 
SRR Rte 

cpa ee Serene 
eee 

Sere 
ee ae if 

=~ 

ee 
eho 

rn oe coon 
eee 

‘ 

Sennen 
naa 

anienncnee 
seeaticuneenre 

| 
- 

a 

 =—erm—O 

eae 
pasar 

ea 
_ 

oars 

sana 
ee a eagea 

oe 
. _ 

Gearon 

 . 

Seeneeceanee 
eae ee 

ieee 
nr ea 

ee eet 
eae 

o 

ee era eneenaee ire Ser 
sctrhann pps 

enone ieee 
eoee pees 

a Sa 

=== 

CL 
os ee. 

eeienca 
ce sn 

cece 
Se ea 

ee se 
ee 

eseeceace 
acini 

eee seers 
ee 

eesntette oer 
aun 

iene 

_-. 

% ees 
ale an 

beniadl 

iat 
ee 

aeeeuner 
cris 

f sng 
Sa cane 

beens 
ee 

orca 
ta 

eee 

ee 
Ean one 

a 
patente 

pee 
- 

F Perens 

ee einen 
: ao 

se me: 

CO ee 

eeoeacenett 

= —rere—e 

econ 
enna 

acura 
cecenones 

penance 

oe 
S H 

= 

renee 
eee hnunnnnanees 

chance 
SES 

‘ Son. 
Sees: 

emu 
Serna 

ene 
esau 

ee 

== 
eee See 

ean Sennen 
ine eancaae. serene seaman 

Sieneneons 
rite 

E 

: 

Soto me po reann ss Ee aeone ncn cee 
ae 

ic 
r Soe ae 

aaa 
Sra 

reece recnmen 

_ 
_ 

_ 

es 
uuenernere 

See 
se 

CEO 

eee Suet 
puennnsios 

Se 
ae suns ean a 

tunraunnn 
piatonn roca 

rr eunueenerees 
oe 

eras 
Seen 

eee Ie eee 
Seana 

Sa nee 
eure 

sane 
conten 

Sere 

Sener eens scan 
ene oe Ss senate 

oer 
Sia 

emer 
senna 

iereauena 
aes 

pecan 

Sane 
peste 

eeieee 
tare eoneemennenies 

uumneacemuee 
cet La eee 

aR 
aaa grote 

ocean ee 
piso 

0 

sine 
seaeeee ieeeeneeen 

nies eerie 
ee enue 

eens 
Soe 

eee 
anmnnmeeee 

utente 
ee 

Poaceae 
hese 

Seaeasneeniee 
orcas senotees 

Snemnenesen 
coieota Shieaey een 

secrecy 
seers 

et 
Se 

eae 

F 

thane 
cee seieeerenanene: 

ieemnaneriine 

ee 
St Smeets 

sete 
eras 

rns Soeeeeumenae 
ee 

Seemann 
aia 

aie Pima 
neces 

Piano 
SS 

eee 
, 

prerenatas 
seamen 

seca reas arias 
greene 

cers eee 
soo 

octane 
ea SS ene 

eee 

are eee 
sean 

on Seen 
perenne 

See Suen 
seers 

paren 
et 

seas Se 
H ce 

Porn 
ee 

saa 
wacaeren 

are. fea PEE 
ae Seana 

cerca 
cs ee 

Sense 

oo 
Se 

poueeenre 
armani 

Seca 
Sees 

Saranac 
erence noae es 

SS 

a 

Summer 
unease 

Se 
eae 

eraaergae 
a aa Seenieenena 

Serre: 
euueannaneair 

a 

L 
_ 

_ 
a 

Soe 
oR 

ronrn 
a 

- 

eect enna recnnianenner 
eens 

ea 
Sone se eee eraerentar 

eee nee eoenenntnee 
oo 

aceon 
Saree ree 

Se 
uamoaunen 

etuneetanenits 
cena 

docu 
aacennnae 

TE 
Seon 

a 

ane 
epee once 

eeamenomnten: 
reer 

se 
peter 

pocorn 
eran 

econ 
ee 

ae 

aueaarnennts 
eee 

one 
rie 

seneencene 
eee 

a reenter 
reemet 

Sais 
Ser 

eee 
3 

, 

Ropes 
romance 

sicpctenen 
enact 

eee 
e Been 

Seca 
Setereeeneeecat 

Bh ee 
oF 

pesicpeceaciornne 
stoeweaeeet 

ioe 
SS 

eater 
cee eens 

seetioenenneen 

ars Sees 
sesehttteasnrnare 

ection 
— rihanna 

ation 

esters See 
r 

ee 

piacectnaaretenears 
stecierenseieee 

ee tanee 
eiccierrtnerseroeat 

cee eerste 
Se 

sere 

seats 
Sats edanenneeetaee 

rien suena 
soonest 

Seis 

ee 
ere 

sti See 

seen 
Seana 

te 

ieee 
Sn 

enncenane 
SSS 

Bessie 
scene 

+ 

Sebonnmnc 
sateen 

ce 
Sereno 

seatretanee 
en 

OO Sena 
men 

See 
Pees eens 

einen 
ees 

ee = 

ease eee 
Saunt 

ener atari 
one 

ee 
ie roams 

eine Sherer 
oie 

pinecone 
eaters 

pecan soca 
ee 

een cent 
edema 

cereennrs 
secre 

ae sccm 
peueunene 

eer Pie reeneeaae 
Sa 

oe 

Pectitiereen 
eens seri 

eee 
Res roeeeene 

se recites secant 
ipsa 

siren secretes 
eens 

ieee 
sieanenieienenet 

sectors 
rent 

hescan 

coterie 
seen cee Se seems 

estate 
Ae er aa ence 

se ae a 
SS 
_ 

a 
_ 

escspeeseteese ees 
cctetenoteae serene trectenae reonetoene Sens 

eesesneerene ee 

senechesrn caieteroreate 
etsetaternaret 

hee eae 
Sones 

sees 

i 

ecco 
eon 

meee seca 
chorion ee 

EN : _- om, 
> 1 

- a 
_ 

/ 

sinters 
ree 

speaeenceee 
staterceatetoteee 

eenanaenna 
oman 

sree 
ciecetete 

ee 
cee Se 

a, oti 

P So apenas 

teeters ciate 
areas 

srtritenet 
eee cine 

een 
setae 

es 
sees nets rtatat errata 

ener 

ee 

Epercnnenenai 

euecscaa 

ee 

seannencateerits 
sescretneraata 

spon enenanenane 
Se 

ee 
Seer 

tee 
ps scene 

tetera 

o r 

ete" 

eerneree 
SR 

ee ee eon 
sotaeternstrat 

sees 
ces RS 

o eeenmemeen 
hee ra onnrsanat 

LL 

— 

rrr—O 

Se 

= 
praeteeead 

ee perenne 
in 

coe 
a 

es 

renee 

Siieonee 
Seeecieaete 

sioner 
eects 

aera 
ite 

ESE 

. 
ee 

~~ 

 —S—sSscc 

beeen 
ea 

ae 

eens 
serena 

eee eerie 
mene 

eee caged 
gp Se 

pcan 
ce 

Peetrcennen 
incense 

eset 
See 

china 
ronan 

Sec 

=| 

SESS 
Fs oeaatnarerets 

cs 

Set 

sonsone 
eine 

cece in ee ree 
eect penecenecatent 

erence 
on soot 

sstieenatan 
sctecnee 

aa Srecerretae 
aero 

reecteeeetae 
Su sonoenie 

hooey 

perecictrtce 
ee 

areenctesareee 
ee 

oe Sirouaee 
Sonar 

ee 
5 serene 

saree 
rece eeee 

i 
ie 

od 

Ss Senne 
sirceamene 

aoe sonore cain — ieee 
ronan 

Se 
ena 

aS Sneha 
isos 

ceo 
SE 

es 
Premera 

$ 

_ 
_ _ 

ee 
Re a 

eoeeeronmi 
ee scien 

ome 

‘ 

certs encase 
reat 

ae ree setae 
SY 

eee 
meee eich 

cemeieon 
obeeceeeenen 

ute 
niente ie ouneneceama 

seein Seeenceee veannuennie RR eae eeueric ce seen eetecite neces sector ronneeueaoonens rumen Ne ee i 

yp . 
5 a : 

; : : 7 : 

ieee Seas 
iene 

soneweaees SE eee 
pe eatconemnnana 

seueeueera 
Seinen 

seinen 
RR 

OER, 
ol Ponee: 

c sane 
ence semen 

tonrooaen 
nnn 

ee unenaeemunns 
eeiaen 

page 
rane 

ce Se 

ee 

eaanaentes 
we Sones 

eae 
ono 

ae reeotennr 
sereneeiioe 

cates Seca 
estee sarees 

ee 

% eens 
Steerrcce 

Seam 

scare serene 
eer penne seas 

ene 
Sorc senate 

reeinenes 
Seer 

sence 
reencoasne 

nies 
i 

i 
. 
_ 

— 

Ee Se 

2m 

oy 

Ses 

oo 

Sec 
Semone 

ore 
ye 

oe 
a 

se 

 —CSOrtrte 

Cts 
eae 

ree ie 
einen 

roe enous 

es See 

ora 
ein See re eee 

gn 

Le 

— 

aoa 
pincers cee 

Nenu 
eects 

es 
ee — 

ese 
SR ot Se ren 

— 

r—=. 

estectartareer 
screenees 

See aa 
seiteie sienna 

ee eects Eas 
a sear 

eee 

iene putts ene 
ncaa eaten 

oe oceans 
siete Sena 

net sen ni 
seiner 

acre 
et eeaie 

cent 
pena 

ee 

_ 

_ 

airman 
Se 

r—“C=™_O_O_OCN 

Ff 
Seen coh 

5 oF 

es = — 

we 
_ 

/ 

peas 
SB creennecnanoaaeae 

—res—e 

ee 

srscentte 
erupts 

Sana 
ena 

pacers 

ad 

cits perenne 

uriranrun 
signee 

sneer 
eco Bienen 

ee 
na Pe Se 

toes 

eatenserneete 
cB ecerescsriseoenn 
ee 

oe tener 

CL 
ie 

oes 
a 

ok 
einer 

& 

ee 
SSS 

see 
rapicaes 

eee Se once 
Sees 

ncncnn 
See 

ee 
eS 

 - 

_ 

siscste 
3 enemas 

screener 
creer 

sores 
eeeene 

serene 
tent 

ioeancerenies 
rarer 

riotceeteleae 
enemas 

esieheenscney 
onneneenee 

aceon 
retest 

rs 
Fs 

gee 
Spanner 

Sess Sones 
roa 

pion eereren 
Sao 

ratios eric 
ccc 

aoa 
nines 

erinnitcacs 
seer 

rare 
reese 

Soe 

- _ 
a 

oe Eee icuaannane 
Sogo een sane 

x y 

pec peas 
socreronicia sereaere Se sera reraonny ee aero 

Sue eaten 
SR eee enereray 

enn See se 

_ 

oo 
SUS Sarees 

SESS 
erences 

serra 
peer eaets oN 

f a 
Pacman 

eipmnnnenees 
renter 

Precinnnarre 
eee 

Re 

eae oo ee 
Sonera 

fe 

ecraciecienee 
Seeueaianeaey 

paneer 
saieneneceees Seiten Sees rhea eae eee sence sp erecianennre iucnunenn 

esa anne ee 

x 
= cemennnnanes 

nem perce eee ee oe 
ee To 

a _ _ 
- 

Sonaanees 
pons Shine 

i ieannenieee 
eeeeten eee 

he rae enn 
see 

re 
ie 

Fcoeamemanen 
Suenos 

saan 
eerie 

eae 
sreontrn 

So sneer 
serene 

senenennni 
sean ee 

ease inure 
See 

no senior seeuenmerhen 
eeemenaes 

fecnnnenia 
putea 

secterh eet 
ttc 

scien 
eee 

as 
3 

- 
seta 

een 
Sse eerneanat 

see 
einen 

sencareictne 
pS outineeneore 

aah otec ee 
Shines 

Sapna 
snipers 

snes 

Pe 

aaa 
eee 

encoonaee Seana 

Sone eRe 
ES 

etecrareecraa 
eo 

= 

sees 
mR paneer 

reese 
iene 

ern 
nee 

seat Eu sean 

seceetoesee 
ecaenetee 

siterereueaeetw 
paisa 

eee 

_ 

/  . 

eee er 
Raa 

cinema 
Seep 

oieeiaeeraaan 
& Pay 

y 

Piston 
Eee 

sae 
sane 

rane 
en tee Rs sae econ ee 

ee eeanannt 
pee 

peeerenue 
arom 

arian 
ees cence 

eee 
Sones 

eamenmenrnre 
cients einai 

panna 
nee 

pineadiecr 

7 

S as Eee 
penne 

eaten 
ieee 

Sacer: 
aurea 

ees 
ected 

nan 
seca 

es 
ee 

Seageeancs Serene 
enteeenane 

anaes perc 
anon sence 

seoioeuene 
sonoma 

een 
Saucon 

me 
ae: 

seats ere: ahs perenne 
SERS press tara 

snuhenguaaues 
sees enone enero 

pee 

_ 
_ 

paneer 
rea Reena 

Sotsoonenmeciene 
eee eee 

cherie earner eee 
Soranraee 

nanan 
ee 

sit 
fae 

er 

Tee? 
ig ee 

spent can 
erent 

Seana 
ae eee 

Sieieeaoes 
onan 

ened 
ee 

Loeners 
ee 

passers seinen 
pean 

ee Leeman 
sears eet 

aren 
es arenes 

seen sepee 
neste ieeneneeins 

Se a 
se 

JED Ee sohinennces 
enna enemas 

ensures 
cpraescnon 

shan 
rere reine: 

ee oo 

_ 

eescieetee 
eoieae, 

tetera 
Se cntentaotce 

resem 
eerie 

restate 
einer 

citcscoentete 
isceacrctnc 

setae 
erecta 

seen 
seainres 

rene 
cadence 

rat 

e 

iF 
ae 

ieee 
oe sree ee 

eestor 
sate 

tease 

amen 
cet ususeeenenee 

tenner 
seine 

epee 
enna 

sie atest 
soon 

segeseecnn 
Scetearees 

conan 
pean 

pene 
Sains 

Pre 
ipa 

uni eenen sence 
sia eee rae 

ese 
s 

Fi . 
iccrentenraee 

specter 
SS 

inset rieiraseaeats 
ence Siuenecrener 

sennone 
se 

Sona oe 
- 

: 

peeaeninea 
ania 

startet See oR 
coe seen 

Phenomenon 
eae eens 

ern 
precencnens 

econ 
pice se 

oe 

piinerhiesan 
eee 

nrnarnenacae 
seat 

res 
crease 

seen ae eneaeeonen 
inns 

ile ce eerie 
seers eee 

oe 

Css. 

Pcie etre 

mee 

oe 
sence le 

reese stetetrnen 
rai 

annie Se ea 
SR 

ee ox Ee 
eee 

SB oie 

Serra 

seas 

eteratetetet 
ee 

presstoeneee 
Lope 

setters eereeneantent 
sisoinrs 

Picrmttinene 
feces 

See 
SS 

bs 

Kone 
presences 

setae 
restate se een 

SAR 
eer 

eee 
o 
ian 

"3 
es eccetae 

renee 
SEE 

ae 
i 

 ~—rs—e— 

eee aea tear seater ress 

DCU 

see's ace 
renee 

A 

tit rettces 
Snes 

ane 
ec se ann 

pe ciasctccct 

eee 
es 

‘ Bee 
econ 

i 

—=—seOCse 

ese 

a. 
ER 

ae sa ae 
RIE totrataieee 

Ro 
Ss a 

ie 

as 
1m 

ee 

sce oe 

seta ener 
sree 

So soca 
en 

cece soccer 
Sees eboeheneee 

See ees 
5 

Serge 

Sead 

Beccnnucene 
ae 

ee 

eee - 
pecan ene Sei tee 

ee 

ee se 

~=—eseD 

sesso renniy 
le 

rere 

pe 
RR 

* 

eee 

ee 
ee 

rere 

S 
crieseciceroterenret 

Se 
ms seen 

CSOs 

eee 
a 

-=—se 

seal Oa 

rr 

Fic 
Rs 

a 

seen ened 
ear creche 

Benoni SR 
reo 

ee 

—r—e 

rege 

EEN Seu 

A cerca 
ere 

eS ee sat 
aes Sameera 

Ronee 

a 

CsC 

eee 
Eocene 

ee 

Pa 
RSET 

pein ne 
orci 

puree 
Sm 

Wee 

ee 
F 

sooner 
Sa Sa 

outers 
ene 

Seeeaeeeeee racueeaes 
reneeenenonee 

seen seo mnncne 
eee 

enero 
snares 

ee peteenne eer eo eae ean 

banteeean 
aes 

phaennmones 
ss 

ce 

_ 
_ 

- 

ee 
Pe Eee 

rene: 

Cs. See econ aes 
eas 

Si, 

yen 
Coenen 

seneeoets Sr oe 
= ennai 

nsec 
se earner 

Ce 

eons 

Ce 

Se: 

eR 
Oo 

Le 
sireccstene 

sete rears 
ae 

ae cess 
. 

% 

Ssoneeenne 

ee siiaete 
tes 
ee 

pat rrteiennennh 
a 

ieee se ucennanes ene seamen eects Eee: 
ee ee Seeaiooue oiimeann 

eee. 
uaa: 

innate ene 
ae f 

s 

tease senna ete ples ones 
Bes oe 

es . 
_ 

_ 
: 

SC 
ER 

ee TN _ 

~~ 

a 
Pen 

re 

Sess cceere 
oe 

ee 

ie 
tit 

oe: a 

See 

es : 
: 

inn 
eS es 

FF 

Ee _ 

=== 

al pening 
a 

4 

CO 

_ 

a 
—C— 

cine Seneca 
neni eee eee eeaoeeceteee Senn 

etree Senses 
eines joe : Se 

Pa rs 

Se rereantenenas 
ican Eee 

ie mass 
ge oo 
_ 

Sees eects: Seen 
eenenneeaae 

eoeonaenrenne 
siete, eee soneren ceece sree 

he Seon 
seater 

area sis 
pears 

oS 2 

Si LU 
Seen 

ecrcr 

ee Eau 

ee 
oo 

ee 

Besceassoss 
Serecemees 

i necare secure 
Serene 

aseenennney 
See eete 

aa eennanenaes 
piece, 

nee renee engucunnnugnion 

Rees 
oe 

pines 
econ 

Saecar ia neta hoomoaes 
Snrae eee 

ee 
eS 

ee aS 

Seance 
Ss een 

See Snee 
urns a sarnrecni 

earn ener: ere sitenniemuonons 
eer 

reepeneae seoneneete 

aa ca Bs 

een 
eee eer 

See eneunuenen 
ps soa 

oo 

_ 
_ 

- 

Eo eres 

eee eeaneoumeae: 
sncnrotenenee 

ssncseoereecnnenee 
eet ee erotcerrenae 

Po 
spite 

outers 
oan sieconss ere seine encore 

ecestreieetet 
eee earn messseaee seectee 

¢ Re “a 
rine 

eet 
ot esse escorts Se ee 

ees sce 
itunes 

eee 
hoarse 

reteasnnecet 
pe ocsotaetaee 

nanan ee 

cee 

Sires 
ectetetettete 

chiareeeratites 
recent 

Serer 
mame 

saeatetotetesane 
seneetientantet 

oh cere 
oN ssroatenrnte 

sateen eten tee sercrarerer 
eet 

antennae 
oe 

ecco 
aaah 

rei dncncaers 

ie 

acetates Sen 
eee eeteceencerees 

seein 
aorennnes 

cetera 
Sennen 

etter 
coneateane 

yrotatetetet 
eran sorerenereie 

cate cee eee 

rere 

eee 
sees 

reneseunteeeee 
sere 

secre acon 
ie 

eerie 
omnes 

rset isan een 
oneeene 

serene 
recetis 

cree 

Docc 
ancien 

Sess recreate 
ements 

ene 
eerecnnaees 

een 
ge Senet 

seein crhnuououens 
er 

eet sae 

= eee 
nee 

eee ssicae 
inte 

eco iarestsey sete were 
ramen 

se 
ere 

reece 
neers siisrararseats 

seers 
meena 

ene 
cette 

saree 
meee 

Se Eee 
se Neeser 

ee rine Sea 
Rs 

sf 

ee 

oe Sa 
inuonnonanee 

Saeeeaniee 
ecneenees 

aie 
see 

ee 

sree 

scesioescaentee 
aA 

Sang 

eee 

prceeecae 

ee 
© a 

S 

 ~—S—SEe 

3 

a 
Senta 

es 
ene piennnte 

Hee 

enews 
Se 

ea 
cee 

a 
cd 

etuencie 
\ 

Eero 
epee 

caterer 

cee 
sescee BR 

ease 

CS 

oo 

sree oe 
eae 

eerste cuenta 
eeitinonetae ete 

seen 
eeieetecet ase 

Sonne 

es 
creas 

—a 

—" 
aetna ee 

estore 

aontnunantee 
Sen 

saan 
seen Se 

Se ee 
ee 

Seer 
eeree 

ees 

aieeectecraane 
cern 

ee 
ounce 

stare Eee 
mene 

Mere 
poets sie 

RS 

penne 
ee Rneccetenee 

Kovacs 

sesteenre 

ee 

i 

: 

seem 
<< ee 

eoeeeeeceert 
scree rerorocee rections 

casercee 
or soe 

Sa 
Schein Senne 

sisennisre seis 
fcssncrcearerer 

seiee eter errs eect 
Sioned 

seer 

porte 

Scene 

emma 
siceiee 

see 
ee 

= 
ee 

ee 

Riieeeees 
Se 

es 
perenne 

enna ceecn 
reese: 

erent 
ence 

snnetr oeneseranie 
eterna 

ET 
spines 

oe ee 
re nea 

Ey er ciiiie creer 

eens 

reeer 

Seago 
anne 

pon cence 
setancrcon 

souunnomnaentee 
ierernernn 

ciechacateeate 
sSotnoeeees 

ena 
ee 

ee 

oe oe Se usuouueees 
ees ee 

eineane econ eeeneees 
see 

ornate 
dence 

eden sone 
= orice 

tems 

Sn 
Se 

ene 
acner eiieecein 

senureete denen 
aon Suan 

seesceteones 
aetna rhueecn 

_ 
_ 

ee ee 
a Sree eee oe aetna eeeae one iinaroe 

Sea 
pe ecneenra 

Sone 

see 
cao pean seamen 

eee 
icumeemne 

See eenoenes 
a eae 

enn 
eae 

2 oe 
Ere 

econ 
snepreneansca 

nani uaa 
pau 

cient 
aurea 

eae 
eee 

Se 

ee 

ee Donen 
eee 

een pennies 
se unas 

re Sore 
coe ee 

Hie 

seenenrereeennae 
eras iieaeenone 

SS 
cotineneeentee 

seers 
neers 

cevreetann seeateneanee 
Piraean 

Prarcte meester 
rite Peters 

carers 
crete 

sp detrtneaaticoa 
orice 

cn 
a meets 

eters 
renee seen 

citerresste 
ereceeeen 

creates 
societies 

secteheetnt ems 
ee 

ae 

__ 
_ 

Se 
na 

aeteteace 
screener 

renee 
schcteacetestae 

cota eecseeeane 
acto 

Se 
seestcnearte 

oer 
yateeunon 

ici 
ociree 

weiactee 
ree ne srccere 

acta oe Geo 
are. 

Sine 
ein 

seston 
seterneeanne 

ore saan 
resiiccieeinee 

coe 
Se 

etree 
aceite 

See 
ecreteetsonaceie 

Sea 
ame 

eae 

Seceeees 
san aes 

paar 

sean reer 
Ser 

scteeeet ene 
eee 

eee 
sreien Sra 

Soo 
ern 

pihegpee 

see ense 
oie 

scree 
gerne 

Beeman 

cae 

es 
Sree 

tect ieee 
ersten 

urea minaret 

ee 

Rie 
unene 

ee pncinnooane 
St 

erreenete scents sree Seas 
ee te estate 

See 
eassoreorcer 

seen 
EEE 

es: FoGer es Renn 
sete 

coerce 

Tees 
as ennui 

 - 
Serotec 

_. 

eeeecianennt 
se 

ea reer scree Sunmeenereee 
Spec 

coer 

Serene 
caatetaet 

encanta 
a EEA RRA 

eons 

eer eener iia 

sere pty caer cinrnersrateen 
see eens 

RR 
ears ecu 

musa 
parece 

ae 
 - 

eoniananenee 
eearicrrennoe 

sane: 
phummnnans 

ectetewseene se ose 

Senna 
ponanaeie 

Seems: 
reer 

snnitenen 
ocr 

ERE 
Reese 

rio 

SSRN: 
eae 

eae 
tie eens 

ee eeeceeet 
nar sc rcincteccreennte 

ceeeaaeee 
ser sceerte areas 

ee 
8 _ 

_ 

ean eoreeecannn 
stir 

Seana monee seats sperntiee ener nents 
Spine eaten 

Ssoaeere 
eee 

see 
a 

sence nears pieesns 
See 

od 

panne 
eum. 

seinen 
eee 

nnamenmeeene 
Siaieeeena 

etc soos 
cS 

i 
: 

Bee eam 
Cote SL 

oe tinea 
seeneaueante 

Bee 
Sean perina 

nls 
crn 

"ees 
se seers 

oeuta 
eee 

tena een 
mr serene 

Sanne 
psa 

oa 

roe 

ee 

see See 
Eee 

neice Seeman 
Snane 

r . eens 
ss een 

Be ecient 
crores 

Sener 
as raneoneonaoee 

omens 
Seroion 

Ss Seen 

Se 

ee 
. 

Oo 
ee 

sceaiaee 
te aS 

eee sag aoe 
ee nd es en Soren Sa fee 

Soni 

pee SE ee 
ane Loa oe SS oS 

: _ __ 

 —r—“__— 

< Sener 

reciente 

Se 
er 

SORRY 

eas 
oe 

KS 

a 

RS Sorenene 
secon 

a 

=e 

ee 
Sear 

eee 
a aie 

Reread 
bene ncren Sees 

* 

~~ 

|. 

Co ee 

eset Semaais 
eanecentcs 

sears 
esau 

senna 
restates Saoicemeena 

ERR 
ae 

ersten 
cca Say 

Pern 

5 barnes 
unenrenaer 

si eernterraate sees See 
aca oo aenaeaie 

. 
SS 

enemas 

Scare 

See 
aes 

eee 
ete 

eneanitees 
Sear 

ator 
eran 

Secaeanonath, 
Mee 

eee 
pire 

erent 

oe Eee 
eee 

wore Settee 

ee 
. 
oe 

ee 

epeanetcctecnn eset cena coanenes sresoorereaee Simeone 
Siencsmegee tee ein epee eared SO einentigee Cicer alll SSeRee eRe ad 

siuuunoute 
ee 

i 

2 - - : - 
: = 

: : S 
: 

ee 

ee 

se eee 

crete rere sees 
sistant 

onucne 
te 

a3 Peano 

eres 

sesrennanntetrae 
strane 

ee 

Ps 

eer 

Sener 

ee 

7 rena 
ce 

eceeiserter 
sae rn esnesreeitite 

a sree 
ies secretin 

cre eee. 
ennai 

caretrcee cites ater eine 
stents Reon 

see earner 
a Kescrseanencas 

re aectetan een 
ceeas 

stg 

ae scree Sr ecasce rience 
eeeteieen 

crceccnncetaete 
seater 

ses ee eretetareee 
nee ehh 

anne 
Eee 

See 
Se 

ae 
- 

eee Shatin 
ene 

Sa poems 
Breton 

perneemnamin 

es pentane 
Seemann 

eo 
‘ 

seroeinante 
aS 

oe 

ae Se 
eine 

Seeacaetee 
uae paca 

Seon 
Eo ara ea 

Sener 

- 
— 

Soe eee 

ade ee 

ae ees 

eee 

. 

Be a 

gs cena 

eee 
ace 

senneanaees 
ann eany canara 

pigmammenaen 
st Muteunwmnmenne 

oie en am 

enna 
iced 

enn 

Bo ec 
See eer 

rane spenarannerenes 
Seance ERR 

e+ 
nec 

a 
. 

ee 
aS arenas 

sree 
acinus 

epee 
Sa 

aa ee 

Bninoaneia 
fo 

ounaaet 

eee 
arr 

eee nantes eesti 
en gece 

ene ne pehemeaminennats 
eccen 

— 
ee pena 

pees 
Sere 

Decne 
anne 

a Ie 

as aerarenemnane 

Pewee 

sere 

sree 
nae 

nee a eat 
haere 

ean 

eee 
ecoeaes 

oF 

ee 
a 

i Sree 
eee 

nis 
poor 

Pa 

eee 
Coen 

enone 

— 

Se 
ere 

ea 

ee 

ates etree 
see scr 

Sans eens 
ee See 

renee 
acne 

Eaten 

Ser oeriears es Ss 

Se 
ease 

reer 
researateae 

Sa 
ae 

eran 
ete pam rn 

ieee: 
RES 

eee seine 
eciee pn 

_ 
_-. 

CC eae ee 
ea eee ee oo 

Ee 

arose spate a _ 
Rehownenren 

eee 

po 
eee Reena ean eran 

ees 

Ee oe en 
eutnaeniea 

eames 

eaten 
ecaeteesr 

atta Siaueeneniees 
coceteneree 

cicero 
tesenategntors 

Sines 
SEemy sopatennniee 

me 
BER 

ene Pe 

posse eee 

ee 
poe Seen 

vce 

iscsi 
seen 

nanan 

cer arecctccactce 
heeeennca 

ne Sanaa 

Ue 
eS 8 

: 

eoeeemeee 
erties 

rere 
arene saeco 

eam 
teens 

cetera 
che eeueaann 

Ro onnn nae Rea 

pci 
Soon 

Bo 
sent 

suena 

Pare nreciee 
semana 

ene 
chee eentieaaee 

een enone ee 

Sas 

=== 

a 
See ee 

se cea 
Seen 

recestcratatatatrete 
esas 

ier 
Se 

onan 
ee see 

estaeanaern etreaasae 
yemirtn 

ee 

_ - 

= 

eee 

aaa 

Se 
ionamin 

sence 

‘rv. 

pssst 
ee 

eae na tee 
_ 

Cs 

_ 
_ 

eee Rees 
ee Be 

oe on ae 
acieten 

pater 
etosencer 

pecisceetie 
Seiseeenimns 
ee 

ea 
ee 

retetiees 

. 

saan 
ena 

A a a 
aoe 

ee 

ee 
niece 

 . 

CC 

ee 

senna 
see paneer 

echoes 
oe eee 

rere 
sce ete 

ES: 

£ PE 
Cee 

es umes 
reese eeserane 

Mage sce 
cere 

eames 

pene 
escesenertee 

ssctechae 
Ht 

ees 
oS 

 ieeeemnee 
ices 

tinea 
eeeennt 

edueneuente 
Se 

eau 
etre 

poeercaaceacas 
4 

re 
meee 

Seer ceneemantes 
Se 

peeree 
emesaune 

iecanremeaannae 
reeegleee 

roreoneston 
ee 

: 

eee 
saeco 

seine SE 
ea 

sores 
eee 

prea sence 
esas 

eos 
Pesan 

panes 

ces 
RRP eects 

soetoransuaana 
i oneerncenert 

eee 
poten 

Se eit 
Soeuneueonone 

* scoaneenmeen 
se ecu nencnemn 

eee 
ae 

 ==—=—em 

eae 
eee 

fa 
ye 

Bos coe 

ee 

 ~=—_OaLL 

creer 

se 

—r—eB 

eee 

ee 

seer 

b 

+ 
seat 

Somer 
ests eaten 

etanee ts setenee 

—— 

a shee 
errs 
Sas 

ee einer 

~~ 
===—=D 

eal 
ii cemcaara 

‘ 

hae 
eootcoes 

es 

boca oe hare 
soroeereereae 

eas 

perce 
eee 

eects 
reece 

ee 

CSS 
eet 

ane 

, 

aera 
smtentoeriees 

earns 
sreretitte 

reaarennereem 

ee 

oe ee 

 - 
eae 

_=—=—se 

oscar 
rect Ha 

a 

eee 
steteetnsetnitit 

ernest 
ee SERED, 

 entanctene 

Ce 

~=SCsSOC 

ees 
Soioencneee 

poeebueseacences 
soeneeaeonnennon 

oneennnenaane 
reece ae uence 

nine ean ni ncner A 

Seamer 
rear enacies 

prcomee RRR 

sane ponneenennriet 
Pees 

aceon 
Seca 

ieee 
a 

oF 

ees 
stereernca 

cerca 

ee 

once 
seen 

Resa connnas 
Se 

eeancee 
eoeaneeee 

eetenente 
sete 

goannas 
corner 

eae raeuuenie 
ee 

. 
- _ 

See 
ee sehen 

Rea 

eaecnionan 
seewnsree 

unoreneneain 
aciceercrter 

genres 
Con 

x een 
bic strate 

anon 
eee 

Ree 
enenieaente 

enna reanateeie 
ieee uae sone 

caer 
inectere 

nines 

=e 

Reese 
Poon ee 

a 
F i aos: 

= So 
SS 

ee 
earner 

ssa 

~~ 
=~——=— 

Ea 
nee rete 

es 
Senay 

y 

¥ 
Ps 

an 
or 

ese renee santnenreine 

ey 

Eo 
eae 

ee “s ee 
eee 

nanny 
Se 

es Siena 
sotenceteees 

en 

eloeriersteer 
esata 

coe 
an 

oe Se 

ay sorernrits 

“EL 
oJ 

. 

pecan 

a 

~—=—=—eEO 

Se 
Rona 

7 
Ea 

rg 
iene 

pote neS 

ss 

_ 

 ~CsCsa¥CisC# 

i 

iéé 

3, 

Se 
a 

ee 
SG 8 oa 

Seapets 

nt 

od 
lo 

Seer 
Saree 

ea 

it 

soueeauneene 

sarees 
fanaa 

cececeecetrnt reste roan 
Seen 

ae 
parca cease 

erento 
panne 

— 
oteceret 

eieceient 

ae eseoteten ccineeneoe 
eee 

aerate 

ee 

Be iceenaeens 

es 
E a 

| 
_ 

_ 

| os 

. 
- 

4 | “ 

Bere ee 
ore sioena Pelee: 

a 

beeen 
oe 

ee ae Ses SL ee 
re ee 

Se eas See cance: 
eo eteieaeeet inneueene 

crete ieee 
een 

nee chines 
Fae 

i 

ene 
inet 

scene ecieencraee 
ocies 

ee 

. 

beaker 
rene Saeueenuee 

Sanaa 
% ee 

eben 
ees : 

seeeeeeeee. 
senncnneaes 

rien 
seencucane 

sonanea eerie asuaeancaaees 
iit 

epee 
Sierra 

See 

on 

Er dn 
See 

soionnnees 
iterate 

eeaeerseine sheen eee eeuetes So caer 
oe i eanoomennar 

sient eens 
ee 

aeeeceonnese 
See 

ee ee 
esaeerenenns 

erates seeuoeeannees 
section 

pinnae 
eee 

noinne 
shania 

oe 

eet 
eee 

acorns 
once 

reece 
renee 

ps 
Serre 

. 

prsticrnoeternntne 
See 

eucnaeieenan 
annem 

Lee 
ee 

eae 
pn 

socieeeneots 
omens 

ene seeemieneenon 
ce eee 

error CE 

a, 

Be ane 
SIT ca 

once 
nna 

peers 

Be 
nS 

Lotetcore, 

estan 
etic ene eine 

Seen wmns ee eueeseeensnes 
Ee eeceu aclecthirteserooe 

eens 

 —=—=—EB 

aera 
cnenrentree 

ee SSO 

PESO 

strana 
SRS pate 

enna 
Soicuniae 

soeetne 

cs 
ee a 

ces 

eee 
aaa 
AUC 

- 

Siena 
eo sae 

Bees Oaoay 

cinenicnere 
cr cites 

Sareea 
ene 

pace 

. 
Rae 

eS 
eee 

See 
eer 

tae 

Cs. 

ees 
SS 

ucicenenec 
eeu 

has 
caer 

Te 

Peon 

aun: 
eae 

s ence 
eae 

poate 

Seoteti 
ee i ameuenannanae 

pce 
peeoeeen neuen 

Peston 
satecrietere 

screech 
siren 

einen 
sien esas 

erect 
seein 

eatecrie tee rototenes cree eg sstotccocirnt 
ss 

noone 

Pessina 

santana 
roe 

Stee 
Wieresnareeeaetees 

iioeaenenconne 
seein 

erence 

ore astra 
BE 

oes ertonenren 
neues 

eons 

cece 
Seen 

Racaatie 
serch 

scissaeeeecteaneae 
ceuiteee 

setsenetee 
seston 

seer 
soeeneresees 

sitatanctoe 
te 

ofecietat 

Joe 
rN 

poop NC am 

seiraretetennpte 
seers 

Sitios 
earners 

ntenrncentrien 

corer 

piace cco ce eum 
ice 

ects 
SERENE 

serecetancetee 
reacties 

aD Semeur 

eeseenneeseccncee 

eee 
omen 

SORES 
tesa 

Sroheonisermnioiee 
BF nea an 

eno 
TSE 

Pena 

rns 
utente 

ecpentasianeee 

sees nena 
cron 

tect 

pccicrectesutte 
eerie 

seen 
remem 

ie eieieeeeene 

eee 
oeeiaeomoemne 

Se 

_ 

os ete 
giana osetia piace See 

Ae 

Pelee pacieaae eeepc reste ene sertanen 
inane 

pit 

etonne seohacnsnounnes 
chieeantonen 

seems 
recctenccione 

eaten Se 
oon 

 _—=i=sea=w 

ae 
aks Canna 

es 

Soo 

scroectatreweoons 
ea 

cto 

ssereteretatatate 
saorenonen 

See 

CY 

| 

SC 

— 

K 

> 
Sa 

coor 
Senate 

ae ieee err OE 
Peruana 

ale 

es Snare 
ee 

poneieonrned 

See rece 

ee 
Se 

; A 

~~, 

Peeae 
Sona ana 

aa 
S a 

es Serna 
OS 

aoe 
PE 

ee 
Sc 

ae 

Sener 
ee 

essen 

 ~—CsC. 

—r—ee 
a, 

$$ 
ee 

/ - | 

oS 

i _ 

7 » 
Seems 

ere f Pee 
eee a SM sie 

- 
ee 

ree eran 

Css 

eiaceseietetetere 

r— 

iH (_ 

~=CsS 

ow 
oe ses scones ens 

> 
Rens 

erorannenen 

m 
sai 

Fie 
oe 

teen oe 

ame 
tne 

rae soon mane Semen 
piensa 

Fe na noe Ra eooa aoe RRO 
Serene: 

Seana a os oss iSone eee 
EN 

ie 

i 

CC 
oniuenesnne 

Se ae ue 

Reman ine Soon rnc ae 
oeteoci ~~ 

#~—-. 

srr oes RIS E LS cA . , 

: | c 
: : S 

: 

Sea eee onooreionniee eeeecee sseeeneneee eee 
ye _ 

=“ 
ee ee TRS 

io a. 
Yu 

me 

8 

ee 

Cs earn ES a 
= 

See ae ae S Lo : - 
ww 

- 
ne | 

= 

cesta 
eiesnerstnsee 

Re 
ae 

sear 
ote aac 

ac) 
Re 

as Soe es 

Sra 
nae 

ean 
sree 

ice teenth 
set Sedna 

oar stoma 

eerie 
ee 

be 

orators neater sean aaa 
Be 

ee 
= ee 

7 
_ 

- - ] 

tae ena Sorte 
See Sa Seen Bacar 

CORSE 
ca 

csctpiceee 
Ses 

recrteesta one 
brs 

tt 
e 

acerautce 
OG 

cherries 
ee ceccarettaactar 

laine 

waters eee 
es 

sieenenneneee 
es Sees 

Ree es 
eons 

see soicenriarern 
Pee 

eres 

CC 

Besitecccienece 
cote rosea 

See 
eee 

eceennse 
or 

eae) 
ee 

rscteateensanes 

eee 
cere 
oe 

ee 

aeescicesecatered 

erentrieae 
ee 

ee Serene 
~~ 

cepensnesen Se 
ce 

peiaierer 
retina sactennnenr 

ne 33 ees so ae 
aed 

oP 
oon 

Pesce 

eae 
sateen 
i 

esscesees 
< 

—  rr— 

rr 

recess 
see 

So 
ee 

hea 
srecpernertesrenereee 

Mae: 
Sanpete 

nod 

srecernarenne 

° ag 
ee 

se 

r—“__ 

gr _— 

oe 
Cs 

ye 4 

) 
3 
S 

ee 

a 
Dern 

SE 

Cs 

Seen 
sratesentee 

ena 
SS 

- a cesta etter 
oR 

ood 

atarstessteeeto 

"aeons 

Le 2 

—=—seSOe 

cs. 

| 

Ba 
eens 

Se eae 
. pecieree 

eae 

— 

secre 

eee 

 - 

=—_OmLL 

<«.. 

“ sreencen. 
sero 

cece ees 

spetereeasa 

a 

etececese 

pee 

eee 
—r— 

We Ra 
pace eis Simao 

gna nnrs pena 
ee cs pe cheneeieacs 

eae 
am see 

ne 

ene 
seine 

ee 

—r— 

CL ps - 

ey: ae 
in : 

4 a 

sis. 

8 
ee 

. ee 

pierce 
Bre 

re nucaneneas 
at dae 

oe 

— 

fee 
a 

~=—rseEEN 

an, ree naat 
eerste 

oe aera 

ome 

etoceses eee sr shee 
os See 

Sam 

eas 
a 

: 

—r—e 

roe 
te 

ee 
en ? ieee 

eeepc 

. ee nit See 
enna 

Se 

ti 

Se 
Haeieesenenas 

siren 

= rect eae cect teeee 
ee Bran 

me 
ee 

wearer 
pen 
Se 

Sea 
Are 

sectncntets 
ercetrcaatae 

ieee ree 
ll 

aieecesnteeie 

Ce 

 ~—seEeE 

eae 
E 7 

” be 

ie ae ee es pene 
ae 

a 

—_—_— 

Soren 

es 

Co See ed Se ae ee 
ee Oe  : 

/ _ : 3 

| 

i éé_=- 
coger ace 

e ES Re ea He ee cor 
. 

_ ’ 3 

4 

: 

FF 
_ a 

re 
en aaa Paes Se 

ee Recess 
as See ta: 

Serena 
 . 

ronan 
eects 
sas 

sarees seeeiecneeaeenene 
soercencit 

cen 
meen 

aa 
Ss ERAN 

See 
as 

na a 
cand 

ee 
ence ond 

fe -2e ae oe 
ey 

—<—s 

Ropeennanee 

Ff 
“e Pe 

pat 
aa careers 

55. 

es Ree 
oe Gt Prec 

rener 

—_ 

pears 

ss 

a 

r—C 

mecpcrint 
¥ 4, CEE 

Pa ae 

~~ ~CS 
reset or snes spicata 

ra reratatetetaere™ 

e 

ft 

*® x ea a .- 

be a : , 
4 . 

) ao 

Se Seca 

cn 
wecetetetor phe 

eee 
seats 

conan steatotaact 
cia 

rn, 
ee 

Se rcemirae 
Re cee 

oestots Seite eesireaianes 
eietes 

me 
pe) 

sree at en lee 
2 

penance 

ee 
sree 

acne 
esac 

seat ene 
annem 

eer 
a! reoetegtts 

ree Seen 
prestrain 

Sa Peeters 
ee 

een 
ee 

eee 
Bescit: 

ehincscee 
ersrtaerce 

eroapitae 

ae 
tee. 

uenaenae 
es 

Sencar 

tarot 
sere See 

eee 
seen 

econo 
meee 

Mere eso 
Ricans 

po sccemeneeoee 
brsen ae 

SUNOS 

eee 
Br Sec creeainaae 

ced 

sere 

oe 
“EE 

a lpaioenaro 
see oe 

2 

Cs. 
srooreteanes 

esantas icra 
ae searacrtety 

Se 

ee 
. ee 

Seon 

eee eas 
iene 

Rohrer 

sincera 

ee 

ecg 

- 

Lee 

. 
| 

EU Snes 

ee 

uae 
s Sennen 

Ae 
a ee 

Ra nrc 
Pee 

Romane 

selec eaccea 
oe se 

eegiri 
ecco 

sete 

ane 

S, 

ae 

Sua 

— 

e 

oe peceneate 
ecco 

etunaaeca 
eee see 

eae 
; SS ea 

ae: 
person 

Re 
ee 

Sines sree erate 
eee ees 

Sd 

ae 
Se, 

. 

7 > 

CM 
a 

gone tcitcnenece sierra ereiectenene renee schcrenitener i ganieanene ne etic Se stes seo nae senna ERA RAneteesoaa prema oe ue - SS 
2 

; 

5 : : : : 

=. 
Bee 

Yr 
SE 

ee Se 

he, 4 

eae 
oe 

; 

_ 

=. 

nord 

_ 
socanon 

ra Capes 
routinet 

nite 
ne SPE 

sis, 

Heenan 

ee 

am 

bes sane 
arenes 

Siena 
eee Seeaenncaes 

SN ene 
RNC 

One nd co 

octane pena hire Soc 
Ns Sree 

pence 
meee eaters 

os 

ce eaten 
eeeeeee 

ee 

a 

ee 

ee 

une 
cele 

Scat 

ee 

coon Seer anna 
atten 

ea 
saa 

See 

es 

 ; 

igh 

Re Seren 
ces eran 

SH Ne 
retesaneaet sera 

starrer 
ce eee 

nae 

Posrecrcoc 
cies serotes 

ee 
cratietatecren 

He 

se neanes 
Co 

Pee 

=. 

“_— 

Soin 

ae 

Serine 

ees 
OES 

=—— 

— 

see a 

met 

sees 

. Bo 
eee 

one 

es 
s 

i : 

C—O 

Soin nace a a 

~—ese 

une Segre 

oe 

me 

me 
RE ee: 

me 
ri 

_~—=—eD 

Beane anes i Poe 

y: ee oe : oe 

é i : : 
: 

repre 

PS —rsicitt 

as S ae es Oe wel 
: 

é i 2 ’ : 

~=—EO_ 

er 
A Breas 
a 

r—“‘“_O_ 

reeate 
en eer 

ecu 
irene 

ie 

Scie 
es 

Renee Noe 
- 

~~ — 

ies aes 

Aeoacon 

 ~—SCse 

See 
cence So 

ae 

Bee 

Feet 
SE 

; FC 

 —r—eO 

. 
—=—=—__éess<C—~—™—rm 

_ 

| | 

2 
- 

4 

ee 

cat 

. 

ee 

tear 
nonn 

= 

Besant 

prchaecteny 
Se 

can 
Secor 

ee 

eucnniaa 
ee 

setter 

eG 
pai eas scene 

se cect 
enna 

ae 

wale, 

. 
dala ce bee 

eacteteteed 
ee 

naam 
ee 

e om 
oe 

 —ri—™eN 

le 
Cs 

| . | 
e : 3 

i, 
6 

- 

2 
y 

: — 

BSS 
Santana hee ec serine 

SS, oer 

creas ence 
eee Seas 

ca nS Benes 

_ _ _ / _ 
. 

Po 
ae 

ee pan o SO 
one 

tee me Se sts. 
a 

Sa 
anee uemeatneaana 

aoe ccc Sareea 
rte 

ee Sees 

Sea 
ena 

prerconetae 
Sees 

arg 

ae er Sie oae mann 
eae 

. 

F 
sh 

a 
a 

mcs cael 
BR 

eee 
cen 

 —r—eEBN 

se 

~=—LOLCO. 

i 

ss 

4 
Cy 

ae 
sa 

S 

ee eae 
oT es 

er 

seca ee 

fence 
Sooners 

a, 

ee 
eer 

ee 
poem 

Se are 
eee 

ee 
a 

i? 

ry 

sce Prac BARES 
SN 

a auteiee 

ee Se 
ee 

eee 
emer 

s enna 
Romncaeiceea 

sea 
pocorn 

ee a 

sete 

rs 
seen 

re ecaeact 
spina 

ere 

_ 

 ., 
— 

=e 

Ff 

PO mee ST RES Rue 
reine 

me 

epee 

Cs 

~~ 

ese 

a 

ene 
See 

Se 
ee 

ee 
ae 

ee 

~=SseEe 
eee 

Se 

Ses Saree 
Scene 

Som 
att 

| 

3 
_ 

3 a 
; 

ritotecrteastegee 
ac iaeicteestoote 

a eeraracreten 
sine 

serch 
CNSR 

See Barca seenece eects 
mptioonaesinen 

pinta he Sears 
Sa 

Pee 
ceetecetreteens 

scene 
rsbeterercctas 

cictoestetna 
erecta 

cecrceet 

PRN 

Sad 

Ree 
ise eee 

ee oS 
_ 

y 
/ 

CC 
= 
ee 

sehiattinnenn 
Scares mean aa Se 

ee eee SUS 

aot 

« 
, - “i 

: 

Ss 
en come oe eaeneere 

 ~=—ss_L 

a 

3 Q A 

ce ee 

Se ee 
ceneccneee 

Paes 
Reon 
Se 

Oe 

ee 
sicee 

paneer 
m 

Ree 

Be 
ae Pn 

gaara 
Seca 

Sea 
poe 

ee 

cox 
wee 

=sCs 

oo eae 
Se 
eS 

archaea 
reeaiti 

sirirenteset 
BO 

bh 
SER 

me 

a 

create 
a 

oo 

es 

| 

-—sésrzic.i 
er 

rece sea oO 
ee a 

gy eco 
Pe 

° 

Tone 
of ee 

Seon eae 

~~ 

le 
oe 

8 

et | 
Ses 

Oo, 
eae i 

 -CsC 

. — 

pases coe ccane pee patente 
oe 

Sous 
ee parettaS 

oe oe 

es 
soon 

See 
Pee 

J 
pea Sane share 

suena 
Sen ea ta 

Eerste 
See 

scanner Psiecs ean ae Sieieacics Suen co 

Segre 
eee 

oN 
nf 

ae 
ce 

: o 
) 

. 

an 
Ae. 

ee 

. ae 

x ae 

a Seeeanm 
aoe Peano saat ee 

pacisesitesaniets 

aii nc 
Barat 
pee 

ane a 

stance 

se eae 

a 

oh Patan 

SS 
ea 

be sctesiccea 
Ee 

Sent PN ri senor 
See 

eee 
ren Poy Bester entra Cnc 

LL 
oo 

a 
ee a 

‘ 

: 
A 

; A 

: ) 

oe 

) Ze ae 
a — 

Sees) 

Cs 
4 

” Ree, mn ere 
Senna Bee: 

Si 
tie eaeccnah 

og 

9 A a 
: oo 

ae ee 

~—CEs 
coca 

. 
cr 

cad Ree cnao an a parses ais rca neh eaatnras 

es soeiieere 
Seater 

a metecng 
Se ee aa 

oo Ss 

ee 

eee 

os a 

f 
. 
_ 

a 

.—_ 
- 

Lotsa Baapsonct Pee oes ae 
ee 

ere 
Eee eee 

aol 

/ 
7 

: . 

Seer 
seen 
eee 

eee 
a 

pecan ares staan 
Sieneepaneacee 

PSPES Ee 
prnceatce 

eetaleteetenntes 
conscehecectinh 

Siueeunenieenees 
ee tierenerenteren 

conor 
een 

cccenete 

een 

ee 
pest erste 

peed 
ceeeoenesecteae 

ear 
nnn 

eran 
ecrana 

3 

= 

a ‘ RSs 
- Sees 

ee 

aan 
part sei 

2 
= a 

x 
_ : 

a 

a ! 
ss 

= — 
— 

ee 
eae 

jem 

Ll 
penne 

be rN ce Bc 
es 

Peete 
Sot cs 

peeeroctcel 
as ne PoE Eee 

Cees 
Sea 

Scenes 
scseeserte 

—— 

© _ 

isC. 
f 

_ 

: 

Pees 

 «& 

oe ae 

SSeS ce 

eat 
enna 

ee 

, 

4 Set ere zo oe 
_ 

_ 

+ 

= 
a 

=~ —=—s 

a 
_ 

- 

ee 

Sens 
seeisiceeeietee 

ria Rooters esos steht 
Saas 

sera Soret Hoste 
SaaS 

cretcetartasrt 
one 

1 - ns 

| 

_ 

a 

sn eater 
richie 

See reece sumaemenans 

SR 
re 

siiiheneenoes 
meine 

es 
Sunt 

eset 

pecan 
Eg Sanne 

sinister 
SRS 

senna 
retested 

pice opine 
ER Ee 

oe 8 

Eerie 
Se ee 

. 

 =—se 

Se 

ee 
Sg 

| 

Suannnnn 
eae ere 

ss 

Seen 

ee 
ees _ 

a 
_ 

- 
| 

rennet 

1 

r— 

SEE 
i 
Se 

ER Behe: 

eg 

res oe 
- - 

ea 

sercieseete 
mee aaeaseseeeas 

setiereiete seen 
inp 

caspeneaye 
tscetea cet cetetestee 

cn n 
creeencntner 

sine 
ecient 

reacties 

peas eccteectes eet craters 
Se 

LEE 

ee 

_ 

rt 

ain, 
~~ 

rte a 
~~~ 

ee oe 
ee 

Hennes 
ee toogeernen eer 

SOE etree 
sneer 

fercnetnc OTN 
Seen 

igen 

oe 

eee 
oe 

oe 
/ _ 

/ 

tec eeanes 
OSS ESE 

eames 
eerie anne 

pees 

c. ra emma 
 —_" 

Pe fee 
oe 

Scueeuaape 
es 
 r—e 

a 

ay 
So 

nt She _ 

A 

- 

Scone eaten 
Seems 

Seen 
pices 

be scihnrnn 
ee hone 

es 
ee 

ee oF 
- 

| 

Cs 
cor 

_ i _ 

_ 
: 

Ca 

ee repeat 

i 

—rr— 

Lee: 
eee 

. _ _ _ 

. 
ra 

P 

= 

ee 
: 

oO n = 

aneeaerancs 

cere J 

=i 

a 
- 

_ 
/ _ 

\ X 

 r—=N 

eee 

Se 

_ . 
— 

. 
. 

. 

panier 
esesscecroes catheter 

eee 
Serie 

ese cee 
6 

seine raeeeeterntaen 
shieneenetien 

ees 

ee cenertes acess 
eloves Soa eer 

so 
Maori 

See 
BR ose 

3 ‘ 

+@€@©=23%60 

 - 

Tike eae 
ee ee De cE 

= 

° 
, 
-_. 

KK { 

rs A iC = 

ce 
—r—E 

—rt—iCizs 

ee 

Pcie 
Seeder 

ee Paro 
Sea 

Sanaa 
Ne oak 

pera 
ee 

Shea 
” 

pre 
aneneaee 
- 

 =—=—e 

ike Gee 

oe . g a6 
; Q _ 

; | 

? j 

| 
2 
a 

PERN 
ae 5 SR ghanamerties erate os 

i 

==—§= 

Sinema 
oe __ 

———s. 

Ror Ree Ee ee oe 

7 _ 

ce 
Ee eno ponents 

a 
renee 

nan ee uence 
Sener 

ees 

ee San arr Cac 
Na Senora 

esa 
recente 

Crass 

| 

re 

 _—C—s=s 
e Be ee 

paneer 
aa Pee eons eer Sas 

| 

-— 

ze 
ee ses conte Res RR RNS Parnaaon eR 

re 

oe eat 
ee 

Co 
 . ; - S . » a 

- : 

_ 

gz 

ee ea 
iene 

ee 
‘~~ 

payee eRe oe nas SON Arena nor es ennui 

8 
f\ 

£4 

ee 

i 
—_ 

a . 
| — 

CC aes 
Sa aa 

_ 

| 
_ 

~~ 
sa Soph rea 

Suenos 
Pa — 

bs 
tira ee SSCs 

iets 
aa eins 

ein 

: 

| 

- 

 ——=—e 

aie ee 
. m Bene SE 

Seapets es Sree ani menace nents See 

-_ 

—ri—eeB 

eeieoied Pein 

< Bean Sat 
ei SE 

Seen we Sh naanae eee 

i. 

ae 

—ri——e 

a 
Pesos 
Oe 

aa 
SRennaes 

Paes Ba 
Beare 

acta 
eat pete 

2 

3 

_ 
— 

ae ee Rone 
Seca 

eee 
ee Reererrne 

es aia is Saas Nae acaane ces este a nee Aree ne ee 

i 

—r—_O 

aon Ee 
ee 

Bae rR races aeiinae a Soe ame potas 
Rc 

psccieeeererceee gona 
eee Pasar ste spite eee 

shanna 
eerie 

seein een ect retract Sepone canine 
oN esperaneeten a Rees 

ee 
Zz 

_ 
_ / 

/ L 
: 

( IN 

=. 

cm Becapae 
Sree 

poe 
ees 

bisces in ore ee 

: 
. 

FP cuceueneces 
costes 

sate 
ceetetncrn 

cerns ences 
mers es 

mee 
eee rt Eo eens 

Sac 

co 
Sa 

eC 
en aeons 

ose scare Ra ena 
ae. sears 

rapeaaaae 
ans eas 

2 ae 
oo 

; 

) 

_— 
| 

Soiree 
eueamaenenne 

Pec SO ke Sy 
aoe 

Oe. Sei Sanaa 
eee a cesar 

See 

eae 
—rtrt—‘“__S 

on ees 
ee SN 

ee 
Ree 

pearson 
earrenia 

arc 
os 

ee 

Saree 
retteecttes pesca 

cian 
eters SeoeoennoaaneD 

rosette peareantannn ae name 
bosteternteter icles 

eee ea 
mest nonataes 

i er e 
: 

/ 

: 

poke 
ae nea 

—=—sr— 

Re 
enneneere 

organi 
me ~ 

a a0 is pron 
ceen coetnaratete 

Sees 

nee 
meee 

ese 

eee 
ee 

—rr——= 

NR 
a . 

= 
8 

eA cn ca Onc Ont Ars Ee 
See 

eee 

3 
£ 

rr 

. epee oe . 
ee nes a 

Su onens pees ci 

E eognenemenenena 
roles sonecnnncnte poectheniinetes eines artenete Ee: 

Sa eee 
a SES aa ee ‘ie a x * os ~ 7 : - 

: : : : 

29 

reer 

saints 
cestesorar 

eae Bees ceeet nhac 
Bamana 

er Seca 
rato 

hare anatat peoneacetonte 
Bscrertercsnsrc 

asin 

Le ees 
Seen 

| 
ee 

ny 
stetetetta Se 

ae ee 
a 

_ 

: = 

—-—=— 

es ee) 
rset ere se eee Cae ER Beran PEC Kn 

a 

~~~ 

ee 
cna 

ES i 

Sees 
ee SSE 

mn 

: 
a 

eames Sy isorccteas: Se Aan Sapte Roars nice ae anes 

 —r—“‘O_ié—OCOC 

Sars 

ee Sea Spanier: 

eS eae eenen 
aur Saas 

SS 

. / 

= 
—erere—e 

> 
se : 

a 

/— 
_ 

sk 

ee 
_ 

a 
2 

NO 

XQ 
NS 

.. 

Poca 
Baie 

_ 
: 
 . 

See 
orate 

oo 

Sea se ee ae enururerne 
cra aeeen 

panacea 

: 

 . 

7 
j Ss 

| : 
a. 

ee 
de 

. 

- 

Ce 
See 

eerie ar 
peereeantines 

ae EU 
Ee 

ees 
ieee pe 

\ 

+: 

ere 

ena 

ee 
cetncinnennreres 

Speen 
center SS: 

sateen settee 
Sona 

eee 
Ss 

» 

‘ 
é 

sk i 
 r—C. 

: 

x 

esnneneeainn 
raseta Ee eae 

eeshesreeaets 
ranean 

react 
arena 

peas panera 
SES 

A 

7 

Css 

 . 

\ 

 _ 

ees 

\ 

«CC EES 
ae 

. — a Cl Sana 
FERRER ET RTT 

. 

uaa 
a ee 

Sree 
pecsceoretonetenssitet 

~~ g ‘ 
, MooG 

CCC ES 

SN weg 
7 

ss = 
a ea = - > . : eee | ; io oe 

v é ° a8 wee 

AO ; | \ oY Y y =2 . 

Wad a2 —



ee ae = CEO 

-
 

j 

” _ 

; -
 

— 

.
 

a 
: 

" a

 

, 

o

e

 

no 

7; 
i 

e
s
 

H 

Magnus 

|
 

| 

eee :] . 

: 

e

e

 

, 

B
e
 

. Sierras 
ee 

ape 

a

.

 

| 
oe 
e
e
 

eee 

arn Been 
o

e

 

; 

—

 

 
-
 

C: Sn IOV 
oe 

oe 
Sea 

eee Een: e

e

 

f | 

a

 

B o
k
 

Sa 
ae 

Seen 

e
S
 

J 

o

e

 

‘ Bs 
ue 

|
 

2 

xa me Sirs a 

 
.
 

=
 

ar 
see 

| 

e
e
 

Poca 
ee —

 

|
 

i 

f
e
e
 

a

e

 

ris ere Sessa 
aaett nore S. a

y

 

o

e

 

oe 

o

e

 

oe 

—
 

-
 

p
e
e
 

a
 

Pe 
ae ees F e

G

 

o

e

 

MOE Su 
ee 

umon 
7 S

e

g

 

r
e
 

rE ® anenereeee en 

we 
Searemnen . a

 

Soe ees 

-_ 

S
e
 

C
e
s
 

e
e
 

a 
i Se 

ron 
S
e
 

Sone SEES PN o

o

 

ee 

e
e
 

jorant South 4 

e

s

 

es 

o

o

 

kp 5 F
B
A
L
 

ecient estes oe Se 

4 

a

 

| 

| 

ee ee 

e

s

 

oe 

Spare 
4 

2 cereecapetae esses ee 

sae Meares 

a

.

 

i 

ee 

o

o

 

ere re 
cere 

Se 

* ER 
ee 

_
—
 

i 

re a 

c
o
 

8
 

oe a8 f e
e
 

se a

 

} 

Ses 

P

s

 

7
 

: 
S
o
 

S
|
 

3 a ee ees 

o
e
 

ee 
Niven 

i 

‘ 

Ree eens 

o
o
 

5 

B

e

e

 

|
 

peer 

o
o
 

a

 

im 

eee 

f

e

 

e
e
 

Ea 
eee 

a

e

 

2a 
Seen 

oa 

| 

o

e

 

j 

pees 

 

.

 

se Sen 
ston 

se 
seca 

aeeentaes eee 

.
 

soe 

eS 

Cisse 

.
 
e
e
s
 

Soon H 

pare 

o

o

 

oe oe 

S

e

e

 

7 

ee 

oo 

=

 

eee 

oleum 

988) 

o
e
 

SS 

|

 

poe 

etr 

f 

o 

|

 

e

e

 

pe 

de 

d Oo 

o
o
 

Sen 
Ps 

.
.
 ce: 

o

S

 

} 

Seon 
Cr u 

(at en 

t 
-

 

oars taal 

e
e
 

es ee a

 

; 

eee 

2 

e

e

 

: 
eats 

_
 

|

 

e
e
 

o 

pote 

. 
field 

| pmen 

e

e

n

s

 

Pere 

-_ 
7
 

—

 

_. 

serene 

L

e

 

e
e
 

oe _
 

a

 

o

e

 

fj 

ese 

_

 

_— 

n 
7 
o
e
 

 . 

S

S

 

pases 

Producing 

er deve 0 

e
e
 

yr a

 

| | 

pote 

o

o

 

e

e

 

ff 

a

 

fy 

ce 

ields und 

0

 

e
e
 

f
f
.
 
e
e
 

a 

Be 

en fie 

o

S

 

e

e

 

Se 

o

e

:

 

oe 

f 

oe 
Oo 

Prov 
inal 

: 

2

 

 C —
 

ras 

e

e

 

Ness 
a 

a 
Gan i - a

 

eo 

Oil termin 

e
e
 

Sones 

e

e

 

es 

cn og 
See 
a

 

rs 

a

a

 

S
e
e
 

Ses 
ited 

SS -
 

Seas 

. 

o

e

 

cog 
* sees 
—

 

Se 
e 

. refinery 
ipeline 

e

e

 

H
e
 

ee 

il p p 

a

 

f
e
e
 

een 

a

 

3 
ee 

Be eee 

es < eee sens 
eee 

cee 
. 

r
e
 

-
—
-
 

= 

=
 

Soe 

Oi 

unk ol 

g
p
 

[
a
 

See 

sk 

ee 
es 

oo. 
ee Soe. 

oes r
e
 

ee eS 
es 
o

e

 

oy 

oe 

hore tr 

o

e

 

o

o

 

f 

ee 

Offs 

—

 

-E 

est Hy Biae 
t:5 

o

e

s

 

Seas 

_

 

7

 

oth Bras ‘ 
_ [

 

Set 

cee eee 
-_ 

ee ae ceiaecss Soe 

ts 
PN nr 

e
e
s
 

Sones OR 
. 

a 

CC 
es 

S
D
 

Senin 

ed 
—— 

e
e
 

Ne 
1 Glaey a

S
 

Ses 

CC 
S
i
”
 

(
s
o
u
t
h
 

Braof 

o
o
 

secre 

Bee ie 

ee 

oo 
ee 

eae meee e
e
 

See CO 
aes sn setrnter eee Sonne os Eo aerane se Se _ 

seesemeries Se 
Ea ocean e

s
 

-
_
 

.

 

5 

ae 

es 
Bhs 

—- 

|
 

a8 

CC 
ae 

es a 
e
e
 
—

 

' 

cas 

e

e

 

og 
—
 

oe 
OO 

. cE 
oo 

m
g
m
 

ee 

ral Gas 

—
 

° +
 

a 

— 

—

 

Eo 
Natu 

CC 
> 

_ 

5
 
=

 

pees 

7 

t 

CC 

toed 

|
 

Sie 
ON Y
o
 

, — 

-* 

 

.

 

; 

Renee 

e 

e 

a

 

pe 

Ce ccaeles 
eee 

SS 

ee 
ear 

pes 

ete 

.
 

pes 

. 
t 

lopm 

ee 

4 
-_ 

ogegiicnrots 
eee capers set 

$ p
e
 

es 
a

 

' 

pee 

roducin 

r deve 

C
D
 

en -
_
_
_
+
 

7 
cee Se 

ees o
e
 

F
o
 

; 

pees 

C
C
 

es 
Seen 

BS. Uwe Soe 
peg Sap 

ee 
y Se 
a

 

; 

pei 

P 

de 

E

e

 

enn 
roe: Rison 

ee 
en 

oe: eee e
s
 

ge 

5 
aac $e 

EN 

o

e

 

Hl 

ee 

Vv 

field un 

 

:

.

 

ies 
ee co 

pee 
o
S
 

a

e

 

j 

proce 

C
C
 

bere 
 —COrer—C= Beers Bn tate 

§ 
ita cae 

8 
ae ee poe 

e

S

 

i 

a 

Pri ‘oven 

inal 

i

 

sas 
_
 
&
 

ASTI 
laa 

oe Sees Bee 

8

 

| 

orc 

m 

_

 

ae 
am 

Se 

Cs 
Bi Lo 

ae 
ee pas 

Sia oe a

 

i 

Peco 

pecans 

.
 

aes eerie eee oo 

eietes 
siete 

= —
 

RS 
Sa 

AN 
8 

etotety sn ee 
erotecs oes 

Sees s jf 

rs 
—

 

e
s
 

i 

Bea 
vy 

as ter 

is 
anes sen .- 

|

 

; 

peed 

v 

i g 

: 

o

e

 

girh¢ vanhoa Cy 
Bray 

fi 
o

e

 

a 

tural 

. 
line 

—

 

|
.
 

SS 

CSOs 
en poingecocne 

oe 
ae 

4 stag ys 

e

e

 

fl 

ee 

a

 

.

 

~* 

 

:

 

seers 
3 nen renteny NaS 

Fo 
Os Perens —

 

4 

posses 

Na 

pipe 

-

 

e
B
 

c: supe 

g 
ed 

en 
ees 

L

e

 

5 

Sones 

—

 

C
s
 

5 pee Ms e
e
e
 

coe 

e

g

 

B 

cee 
V 

| gas 

|
 

enone ff 
I
S
 

— 
Se 

| 

- 

ee 

. 
Natu ra 

-_ 

_

 

cs 

.
 

Oe 
Gate 

ae Me 
apie F 
e
e
 

pe 

- 

-
 

_ 
e a
 

g 

.. : a

.

 

; 

Boe 

a 

—
 

ae 
Na 

e
e
 

e
e
 

; 

Se 

od 

C
s
s
 

e
e
 

% 

a
e
 

ees 
ee 

Dl 

q 

Eas 
- 

re 

ee 
Seem 3 

—

 

: 

Soe 

.
 

ee Pe 
es 

rr 
oes 

. 

—

 

i 

pe 

7
 

noua 
, 

| _
_
 
*
 
C
e
 
a

 

, § 

see 

Y\ 

ee 3 >
.
 

4 

=

 

1 § 

ee 

es a 

 . 
ee 
a
 

gece : a

.

 

1 | 

ene 

| 

meee 

e
e
 

Soe 
set 

pond 
eS 

C
e
 

.
|
 

Ss 

en 

g 

 

.

 

4 

ea 

ae 

Se: es 
. Bake see 

|
 

e
s
 

j 

Se 
Coa 

ifield 

- 
o
s
 

nd 

es 

ee 

&
 
2
s
 

j 

een 

ee 

 
.
.
 

St See ee Es o
e
 

° Se 

= 

J 

ee 

. 
al 

+ 

=

 

Es 
 . S

e

 

ee 

ctive 

t) 

es 

Sc 

|
 

es Paces 

s
e
 

Seca 

e

e

 

ee 

ee 

“— 

oy 

ee ee 

|. 
¥ 
a

 

4 

ae 

P odu 

as 

oe 

~
_
 

|
 

7 Ses 

See 
ae 

y a

 

.
 

ae 
SS 

r 
nd openc 

a 

ee 
, 

~~ 

me a

 

e

e

 

ees 

Soaueenne 

o
e
 

ei 

i 
4 neers 

 
-
 

Ze 

ee S

S

 

4 

eee 
. 

eep a 

ee 

SN 

att 
o
e
 

‘a 

o

F

 

Ses 

( 

— 

ee eS 

Sosa na 

Ss 

2

 

iF 
ee 

See 

ae 

e
l
 

ee 

. 
Bay fs 

Fergu 

a

.

 

TARA 
ee 

yy; o
e
 

4 

senate 

 
_
 

e
e
 

ee 

sear 
es 

 
.
 

na —
 

et 
Beiciocs 

8 4 

ee 

3

 

SE 

N gag 
ae 

St 

a 

e
e
 

eee os coe , 

 
-
 

4 

ee 

i. 

‘ 

| 

SY 

. 

e
e
 

een 
 
.
 

‘ 

| EES 

—

 

|
 

 . 

oa 

e

e

 

4 

rene 

—
 

 . 

ee 

— 

-_ 

Soe 
‘ 

ee 
_

 

-. 
i 

aes 

=
.
 

| 

2 

a

 

_

 

i 

peony 

 
.
 

Sonate Eee 

- 

o

e

 

~— 

_
 

4 

o

e

 

Vt 

ee 

a

 

.

 

7 | 

—
 

re 
RQ 

—
 

—< 

—
 

se i: ae 

2

 

S

C

 

i 

_
 

seid 
e 

i 

o

s

 

oo 

ee eran a

.

 

a

.

 

Sa 

& 

S

e

 

ps ae cf a

.

 

4 

c

e

.

 

eu 

Bae 

—
 

tHE: 
BP ads 

ae =

 

—

 

.
 

en 

a 

a

 

Se are oe p a

 

. 

 

.

 

SE, 

en 

S

o

 

e

a

e

 

8 
rg pongo 

cs 
_

 

; 

o
e
 

. 
os eS 

io 

c

s

 

ESE 

|
 

—

 

E
N
S
 

—

 

relefete 
pi 

 

.

.

 

A 

| 

2

g

 

ee 

|
 

eae 

oo 

se 

~~ 

es 

eee ose 
o
e
 cote 

ae ss 

 
.
 
Se 

o
e
 

a

 

8 
mP 

a 

=

 

.
 

Fey 
: 

a

 

= 

ee 

 
.
 

—
 

33 

CD 

—

 

ee Eee 

o
o
 

a

 

SR 

oes 

e

e

 

e
e
 

2

 

esc 

—

 

a

 

VV S 

—

 

o
e
 

—

 

2 
py 

e
e
 
o

e

 

 
.
 

Pelinea 

S 

e
e
 

a

 

peice 

ee —

 

ee BSS 
ee 

ad 

a SE 
ss — 

renee 
.

.

 

o

e

 

og 

2

S

 

i 

(@ 
e

e

 

e
e
 

Fs 

_

 

o

F

 

o

o

 

a

 

é 

C

o

 

_
 

ete 

ne a sstetatet ae o
e
 

stint -

 

i een - 

oy 

o
e
 

Lone 
_— 

 

-

 

eee —

 

S

S

 

ee 

£ 

~
~
 

i

s

 

S
e
 

ry 
. 

Os 

. 
~

~

.

.

.

 

con 
SR 

Sra 
oe 

ee Serene 

oo 

o
e
 

sree 
sie 

ets 

es see S
e
s
 

se Soe 

CSC 

ee 

s
e
e
 

sean oo Soeeoste eee Sioa sae i Sa 

ee 
_

 

sect 

ae 

Sees Seana 

 
.
 

e
e
 

re eanrea 
e

o

 

im 

o
o
 

EN 
Seats 

e

e

 

ena 

eee ss _

—

e

D

 

S
e
 

mt 

A

 

 

.

 

a

 

SOE 

4 

ee 
wo 

a

 

4 

o

e

 

ee 

ce 

oy 
nee 

7 ~

 

e
e
 

—

 

2

 

roy 

~v wy 
Tole ey 

mE 

e
l
 
o

e

 

2
 

ened 

stig 

' 

— 

—

 

2
 

es 

peel 
tn 

Y
o
 

a

.

 

e
e
s
 

. 

Ie 
ete 

eny 
—

 

—

 

3 

ewes 

aa, 
alm 

\
 

a

e

 

a

 

Be 

out e) be 

L

o

e

 

ee 
ee —

 

.
 

scree 

, 

-F 

\ 
VY 

 —=—CSSse 

e

S

 

o

e

 

ps 
? 

f 
rangem 

. 
> 

i

 

—

 

pe 

g 
G 

SoS 
2 

y
e
 

_— 

Re —

 

e

S

 

Ps 
/ 

Ps 

grees yes 
F 

e
e
 

mee 

 
_
-
.
 

-
 
a

.

 

ne 

r 

Ae: 

ae 
Fe, 4. 

sek 
_
 

5 
_— 

cesta Sees S
e
 

Lea 
a respec 

| sees 

 
.
 

etait 
£ 

oe 

sec 

Soy 

oe See ceeeecies si tn 

ee Soe 
eee S
s
 

So 
—

 

Sse 

e

e

 

. A 
. 

Es 

SoS 

ee 
i

 

| 

a

 

ae 
coe 

v 

 - 

.
.
 

e
e
 

o

e

 

Pees 
Eon 

7seN 

a

 

ee 
seen 

o
o
 

See oe pee Saas 

Sr 

pa ‘oo rere 
= 

. 
. 

oo 

See 
ae a 

|. 

ere a
 
Seon 

e
e
 

 

-

 

f 

o
o
 

eS 
e ps 

Ua 

ass ( 

a

 

| 

o

o

 

ee 
F 

ones & Pent 
<a: 

4 

—

_

—

—

—

 

' 

. 

-
.
 

s 

cect 

7 

anc 
= 

. 

ee 
_
 

Coe —

 

e
e
 

ci 
ens 

" 
EONS vo b2e 8s rey 

Q _

 

-

 

* ea ee 
ey -
 

| 

8

 

eee 
FE 

EEE RST 

"2 _
 

Ea SS 
x |

 

s
e
 

— 

—_ 

Seay 
se 

pene 
elroy ap oan . 

ot ara oe 

. 

ee 
—

 

Sora 

L
e
 

ea 

= 
seins 

“2 
ecb 

oS 
ee 

.
 

r 
escent 

ee 

 

.

 

See 

C

e

 

See 

mal 
Seas 

~ ooo 

a IS 
rae o

D

 

0 

a

e

 

o

s

.

 

em 
eine 

ve 

‘ee, pesca Nomntes 

in 

es 

o
o
 

 
.
 

a
s
 

ey 
anaes 

S 

aasS 
ea —

—

 

en 

H 

e

o

 

S
e
s
 

Set fe) Y
e
m
e
n
 

anon 

0

 

o

k

 

Secs 

0 ry 
e

e

 

sano 

S

e

 

o
e
 

SE 

wet o o
e
 

oo 
_— 

a

 

S
e
 

-. 

e
e
 

pees 
p co 

& 

e
e
 

ea 

s
e
 
o
o
 

Ee 

Se 

—

 

ee 

Paro 
ae -
 

-

 

Sait 

 . a o
e
 
_
.
 

ee 

e 

s CH: C

U

 

‘ 
s 

a

 

peices : eter 
_
 

. o

r

e

 

-

 

a p
o
 

A <2 Dy 
aR epee 

A _
—
—
r
—
™
 

eR Ses 
—
 

_
—
.
 

eens Me 
‘ ; 

Ve, stor 2 
ae 

tt 

: S
a
 

: —

 

_

.

 

Prone . Loos 

. 

OSS ~ 7 

NN 

Se 

—

 

_

.

 

we: 
ee SORES 

oe 

. 

=e S 

Mes 

rr 

ca saan 
ery 

aa So 

—
 

i

.

 

Ones Bers 
5 

ee 

ee 

Ae 

K

l

 

aed 
5 
o
o
 

5 
-

—

.

 

—

—

 

aaa agen 

ft 

oe 

72s 

KY 

yas: ee — 

Fe 
-
 

ca epee Seen Re 

es Bows oe Rn 

o
e
 

pct 

a? ee 

L
C
 

O 
ee eg 

Sees ee 
3 
_
 

e ae o
e
 

nt 

ee 
hea: ss pre oe pts 

< 

e 

Seas 

“4 

y

e

 

cee 
at 

fF 

_

 

Fenech eens ce, 

a Rea 
ee on Seen a ee mt Pesta cd 

ee 

une 

S' 

S
C
 

S
s
 
Se 

& 
_
 

Se 
bests Sil 

ek 
WCE Se See 

seed Po eons Red pean 

L
S
 

pea 

NS 

a pet ete 
F
G
 

eee 
—
 

S| 

Ze. 

 
»
 

ne Ces, 
ae pone eae Psvosoe 

C
e
 

coe 
So, hee Sete 

Q
s
 

. 

o
e
 
i

 

Se 
nna S

s
 

Soo 

<
<
 

ee pec 

: 

ee 
2 

Oe 

eas eee Cae 
oo 

o
S
 
—
 

aa 
ee 

. 
es 

oN 
— 

NSC 

ect sol per o
o
 

-

 

=

 

oo 

pn aed 

e
e
 

ESSE 

eco 
ae 

ee 

ct eo secs 
g 

cree Ore 
2 

oc 

ge 

 
z
 

=

 

ree Stony 

EEE 

es See 
o
e
 

ee 
sca 

a SS 
Set Con 

Sree 
oe: 

es eit 

ees PS 

-. 
send 

Ba 

r
—
 

Seino 
aoa 

ros alle mc 

eS 
Fe 

seen Se 

‘ 

ee 
Seen Sac 

sceuesnoe ce: 3, ceDeesehsente 3 
AE: 

eccrine a Pees cesta piace 

:
 

a

 

SO 

sk 

hs age! Seen 
ee Sale = eas Eee 

ay enna 

eae oh 

ris 

Ff 

a \ >

 

urness 

oug ‘Ce e 
SS e ae 

a - Y sue sere 
re 

|. 

 
L
 

~ 

Ss Se 

. F 

R 

Ee 
ge SCS 

fo 
s RoR 

~ a 
eee 

-— 

|

 

|

 

a 

Y

C

 

in- 

een 
rae ESN 

gees Vv 
es 

sd 

cae 
—

 

|
 

 
.
 

Y
 
,
 

Ww- 

See 
S - 

& 
ee 

Gee 
as ee 

Sas See , 
 
-
.
 

 
-
 

r
y
 

rro' 

Se 

FS EH ep 
3 

Senne 

es 

_— 

— 

A 
Ba 

% 
Sree Rae 

poe: Sere 
Pa nN a

 
pee 

ee a

 

| 

: 

o
e
 

- 

. 
on 

e
a
s
 

a 
Farr 

eg 3 oN, 
Seeger 

Sep 
sy 

x 
—

 

 

-

 

: 

; 

ee 
yr 

8 

gt 
a ee 

eee: Saree 
wees 

PARTS 5 SS 
ene: 

a 
_— 

: 

—

 

.
 

| 

A 
Sen 

Easin 
¥, 

as oo 
$3 s Vanaity eZ thor ‘ 

oo 

i

 

.
 

o
e
 

— 

Peg 

oo 
(a) 

Roe 
Stee: SR Ro pi do Sabana 

ts erat) ae 

ee 

Se 

.
 

—
 

| ey 

Te 

cn are eee pebidace eA) BOAT 
ees -
 

|
 

a

 

S
s
 

es SRC 
eae 

as 2 es 

es ECS ae eg x8 Eee ce ae ne om -

 

-

 

TF 

ee 

VF 

: 
ie 

SER n Sane pa! Ate Seep ete Brey 
oo 
a

 

-

 

ss 

ee 

2 ss 

22 
a’ 

, 

O 
Sea 

atts eH Seen 
at Tse Es S

e
 

es -
 

-

 

Ee 

o
e
 

ss 

Sj 
: 

Ses Ct See 
ene beers + 20 

we 
Sat 

|, 

Rey 

—
 

ss 
ees 

dmg «' 

had 

Ss. Seen Ses. 
ee ais 

Secs 
ca ae 
_

—

_

 

.

 

-

 

scan 

— 

SF 

2e.3 
fr 

O 

Hotere (06 ze 
igoadtic faa 

oe 

Sete 
— 

—

 

¢

 

Rae 

_

-

 

Sat Seen 

mas 

Se 
he 

Sua 

Seen 
=

|

 

= ES PN Sraen 

Ff 

oe SN 

crete eee ee 

Sens ES Se Sete 
Soe 

Seances Soo 

. 

Me 

eee se = San PS 
Se 

src Serhan 
Sees SRE e

e
 

ees cee cc Soe ante se Sy 

—
 

C
 

a 
EAN 

m 
_
 
—
 

oe . 

eee ieeryers 

es 
ae: o

e

 

Ss 

oY SIN 

|
.
 

: oe 

’ genie 
O 

ed 
ee tn TN CoA 

 
.
 

S

e

 

,
 

a 
_
 

a 
% 

% 

ae 

. aeg8ey 7 

S
s
 

Scere 
Proc 

eel 
UNE 

 

-

 

F 

—

 

— 

Sag a 

. 
See 

cee Secs Sore 

ee fu, 

e
g
 

ERROR alee Ee 

 
.
.
 

.
 

ar martes Saat 

=
 
_ 

Sas 
cee 

rd “oes 

Eas 

ER 
Spb ee a

 

S
e
 

>
 

ee 

Cs 

wy 
LP) 

o
e
 

ae nti 

o

o

.

 

o

a

 

>
 

ee 

Ey —
 

aly a8 NS 

a
s
 

ee 
NS 
o

e

 

o
e
 

 _ 

; 

mae 

ee 

oe! 

. 

ae 
. 

S 
V
 

Sas eae SE 
Ree ean 

—

 

eas Ne S
e
 
ee 

oo 

we Scene Se 
Se Se e

s
 

Se, 
CATS 

a 

" enn 
Siete 

e
e
 

ne SSE 

ee 
SY 

a

 

oSGReN SON 

ee sete 
 
.
 

“ee 
~v 

Sees SES 

ey 
Y
o
o
 

S&S — 

o

S

 

e
s
 

2¢ 
ae 

See 

Y
e
 

 
.
 

Nice 

S
s
 

Nad 

pea 

-. 
Soe 

SEES Sess 
tS meters Se poe 

es sees Re 
potatoe sian pete 

eee cae crsecreern 
ee Se 

Soo 
escheat a, 

Oe Zerse 

wees SS 

pes 

.
 

SERRE 

-. 

i 

o

S

 

.
 

SS 

a * las. 
. 

Crepes 

eee 

 

-

 

|
 
a

 

See sien Sree arate SS Se Sts Sra 
eas: = 

ee 
a

.

 

ES.<: 

Yow 
Oe, 

1 

eee 

y
e
 

se —
 

SES 
Sey 

a

 

—
 

o
e
 

pene 
ees: 

Sie! sa, ‘of 

ee 

0 

|

 

-. 

o

F

 

ee 

e ree men 

oe" Oye % 

ESS 
a 

—

 

—

 

a

 

Lt bak alia 
my rt 

eves at, 

° Bees 

a

 

S

o

 

_
 

scree 
Sy 

Ww 

‘ 
eS 

Ee 

—

 

a

 

[| 

Cee 

wr 

n 

we Py “OF 

a

.

 

a

 

_

.

 

Ba 
inlets ND 

4 S a 
ph 

eon wie - 

a

.

 

a 

e
e
 

se 

BSS csc 

B 

ods ~- we? con 

a

.

 

[

a

 

|

 

we: 

: 

“yn. oh DS, 

Fs 
oo 

Se 

eS See oo 

e
e
s
 

 
.
 

Sut, 
SOS aes 

sree set See 
ts 

ne ate 

o

o

.

 

SE 

e
e
 

—

.

 

See 
Sn SAN Sr 

e
s
 
SCS Srocrsnces 

i“ 

=@ 

cea ss S
N
 

om 

ee 

-
 

 . 

| Sec Seat SS Ses Sea 
eae eae SNR SS ae Se 

RN} 

oe Se Saeko ES 

—

 

te SSeS 

|
 

rn Ps 

rn 

a

 

|
 
oe 

oe 

s
s
 
_ 

=

 

a
 

*& 

S

e

 

e
e
 

_

 

aN Sree ae 

ise 
eaten Saphenas cE 

Se 
se Sehattoe Sete siete ave 

BS SIs SE Sree SS seer SEER 
eee sierra eee sen ees Shs See 

San Sa 
re sind 

a

.

 

x
 

a

.

 

o

 

Shee Se So 
Se Soo pea rie 

ease ne igen SEO 
ttt ee — 

S
s
 

ee 

| 
-_ 

- 

o

e

 

o

e

 

sen ses Seen veces sree 
ae sone 

eric 

= 
Se aan ste se sa 
—

 

 
-
.
 

o

e

 

.
 

R
s
 
SOs 

Se 
a 

a

 

e

S

 

—
 

ea 
es 

oN 

Sete — 

—_ 

o

e

 

_
 

ee 

—

 

 
.
 

f 

|
 
_

 

ey 

a

 

. 

SS V
e
 

Sea 
rs SSE 

ES Sates Sete 
oe Steen Sa Soe 

—

 

o

e

 

-
 

SESS SE, 

. 
hs a

.

 

S
G
 

e

e

 

_
 

¢ 
Se 

Bh 
e

e

 

o

e

 

(
 
 
¢
 
Ss 

SEES a

 

C

e

 

|
 

ee aaa a

.

 

S

e

 

|
 

e

e

 

o

e

 

eS 
 
.
 

EERE See 

8 
— 

|. 

e
e
e
 

| 
o
e
 

: a

 

a

e

 

A
 

|
 

‘ 

SES 

.
 

—— 

o

e

 

ee 

s
e
s
 

n a

e

 

Rees 

[

|

 

Sasa SSeS Src 

o
o
 

rr 

OO 

_— 

e

e

 

oo 

Sc SSNS 
SERS 

-— 

.
 

-
 

_
 

. 
SE SEVERE 

SEES SEES 

ae SS 
et 

oO 
S
s
 

SE 

—— 

a

 

—
 

oa 

e
e
 

See — 

SERN 

.
 

So 

 . 
SEES 

 
.
 

S
e
e
 

SEER oS a See O
S
 

SS 

aS ARES So 
—
 

Ss 
SARS S 

. 

e

e

 

Ss SEEN 
ee SES 

ES 

SN SS S
S
S
 

SES SS See RSE 
SES ese 

— 

Se 

; 

[

o

e

 

. 

.
 

ee as ES 

SECS [

e

s

 

—
 

ee a Se 

rm “
s
o
 

S
o
 

Resse AGEN Soe — 

sce 

s an 

SEAS 
 -_ 

a

.

 

o
o
 

. 

—
s
e
 

Wd PO 

Ss 

COs 

 -. 

SR 
Se 

SRE 
SNe SRE 

e 

SSS SS SENS SS SS Ss Sets SERS Ne SESS = Se 

oo 
Se 

ENCES pt 

e
e
 

— 

oo 
SN 

an 

Ie Bs SRE 
2S 

NS SS SS 

es SSE REESE SEES a 

|
 

.
 

ESS 
s 

: 

e

S

 

e
e
.
 

ses 

A) 
° 

r -
.
 
.
 
-

 

e

e

.

 

Se 

— 

—
 

—
 

—

 

SE neat See ENS SS = 

0 

ANS SS SOON eS SN SSR SES Ses Sa Se SER 

Cis 
_
 

Soe 
Sten 

eA a SRS: Se 

SN SEN SSSR 
SS 

a SE NEE SESS — 

o

e

 

Ss 

.
 

SAS Se —
.
 

SNe — 

= 

e
e
 

ree 

 . 
= 

SER 

.
 

 
.
 

r 

a

 

ss 
3 

SSE 
= SERS SSS Se SS SEES —— 

See 

o

e

 

 . 
Ss 

e 

a
S
 

o

e

 

S
e
 

EES 

- 

Hav 

es OG a

.

 

|
 

Soe SENS 

Day 

il 

See 

8

 

o

e

 

. 

™ 

ee 3 

S e 

se 

s
k
 

oo 

See Ee 
SN 

2s 

5 
SESS SN 

 
.
 

—
 

E SNES SS 
SENS 

< ws 
t See 

a SS 
SES SS 

ss SR SEES S
S
 

e
e
 

oe 

pero ee aan e wes 
; 

Ve 

~
~
.
 
a

 

; 

o

o

 

.
 

SE SNS 
{@) 

" 
fot SOS ve 8 09% 2 

4 

ro 

SSNS 
SESS RA 

—
 

a 

C

e

 

— 

J 

haat Sore’ “O72 ot ty 

| 

SS 
SS 
a

.

 

, 

—
 

SR 

cae 
oe 

‘ 
ste 

SRS SES SS SES ~~ 

| 

a

 

Rs ae SEs oe oN 

ae 

Ca ~ 2892 

m 

Re SEN 
NS SS RE ~~ 

a
 

SSR 
: 

|
 

SSS 

A 

ee ee q 
a 

~ers. 

SSS SERS 
— 

 
.
 

: 

a

.

 

a — es pees are 

Se eS 

= 2S 

SS aS SSS SER 
SS st Se SSE 

See Saran 
 __ 

See og 

.
 

RRR 
eae 

WES 

as = 

S ES SE SE SES 
-_ 

SSS See 

o

o

 

SS SS 
caus 

" 
=e Seeeey 

St 
4 

. 

SAN SESS 

e
o
 

a

.

 

ES SERN aaa 
Se Ce CN Ss 

Se 
< Se 

aS 

ean 

.
 
—
 

—

 

r 
Wee 

rears PRS SS SS SA 
ee s SN SRR 

ee 
SS 

8 COC 
“ SNES SEN SSE 

- 

Se Risen Raa a Ree 
SS sae SS soma 

SoS ini 
RNS SAN SEEN 

ERY 
Son 

SES 
= 

f 

= EN SSN 
Ss SERS SEE SRN SO 

SRE 
SRE O

e
 

Seed 

CC 

C es 
eee SEU 

SN es 
SRE Se Ne ASSEN 

tae SNS a S SE 
" 

SS oS 

SNES SESS 
ES SEN SER Sao ak SN 

.
 

o
g
 

.
 

Se ae os 
SRS SENN oes Ei 

SSN SNES SEN 
ES 

eS eS SASS eR STEEN = — 

_
 

Gg 

-

.

.

 

SN 
re SAS 

Ses 
ae SA 

SEER 
Se 

SEER 

le 

2

 

-

.

 

cc 
= SRN SN SSN 

on Sore eee SEEN a CO 
SS 

AK 

W! 

ae 

Se CO 

[_ 

-— 

SES EE SSS SoS pe — 

ees SN 
SEER SS 

. 

SSN 
oe SERS SE RES SS LE 

|
 

.
 

nena See SRS Sus 

|
 

SS BRS SNS 
SSN SEN 

SS SEE 

Se 

|
 
o

e

 

.
 

SEN 
co 

SEEN See — 

SENS Ses EE ANS SRS 
SN 

ee 
SENS SS 

: a

 

a

.

 

SS 
: 

NN 
= 

ae SS SERS 
SS 

< EEN SS 

SS 

as 
SES SSS 

See SES SN 
Se SS 

See Se See —
 

SSE 

elie 

—
 

|
 

Co 
‘ A
 

Se eS SSE 
ES 

SN 

SSF oS SN 
Se 

Shee SNS SSRERS 

OO 

o
e
 

RES ES SSS esd 

-

 

= x 
SS 

ES SS 
os SN 

RS SNS Sa 
.: 

NS 

y 

SN a33 
SERN SS = 

Ee SS SS SS Se 

EE 

.
 

SS eet and 

C
r
 

SENG SRS SES ee NN SE 

ae SES a SEARS 
SE 

= 
= 

: 
cone 

SS 
= aS SSS SASS SS = SERS = SAE 

SS 
S
K
 

oo 
SSNs ES See eee 

CC 
ee SO 

SESS % SK SS SN 
ee Ss SERRE 

SEES aus 
ae ARS 

Nh SES 
SERS SS SEER 
o

o

 

a 

-— 

SSeS 
REN SES 

SSS SER SS SEN SS SES a 
SESS 

PRESS SESS SS 
~~ 

SS o

o

 

i 

CC 
RSS 

NSS ARSE SN 
TS SESS SERS SS =A 

SS 

3S 

r 
NS 

SS SS CES 
— 

a

 

; 

=
.
 

SED aS _
 

SO 
te 

SEN See TN aN SS SOS aN 
SS 

< es i
 

ee SAS 
ERS 

-— 

-— 

| 
SNe 

SS Se SEES 
NN SS 

SS aS SEN Se ARS SS 
SESS 

‘ 

eS 

SES a SESS SESS SES S
o
 

| aS AK 
ae ~ — 

SS 
AS 

SS we SEN SEES eS 
SES 

SS 
WS 

gon 
eae 

3 
SES SSE SS EN SS RES 

 
-
 

See 

| , 
3S 

SSN 
. SOE SRR SSS 

SS aut Se 
RS ANS 

: 
SSN 

. 
cs 

SERS SOS eee SES RENTS 
SEARS Soe ENS 

EES SES 
EES ISS 

 
_
-
 

oe cr 
a — 

A 
SES SERS 

SERNA SN SASS 
SERN SSN 

NN 
SES SSS 

SSS SES eS SER a _— 

SER 

. 
: 

Ss 
< 

SENS 
OS Nee SERS LSSSS SER SSR 

ANS = 
SESS SSS SE 

SN ae RS Seen 
-— 

ee 

eS 

= 
SS 

REG SS 
a 

Se 
a aN SENS SAS NAS 

es 
SN SS Sh 

oN 
NS SE SES SESS SSS SEN AS SN SE SSUES : Se ERR 

SESS 

a
 

= aS 
CO 

XS 
NN 

= SN 
SS ee RNR SS ‘S SoS SS SNS 

Se 3 SS 
: CO 

SS SAS SRR 
—
 

a
 

| - 
OO 

~< SC \ AS SASS CSS SSS SAN 

ES ASS < a

.

 

Se 
: 

aS 
SS 

A SN SS 
~~ 

SENG SESS SARS 

ESN 

AWS aS 
ES CESS Se SS 

 
.
 

= 

peas 

| 
Ss SS SAN SN 

Se SES TN 
ENE 

S S SES SENG 

Sy 
_ 

aN 3 

— 

~ SS . eS — 

CO 
CO 

SS 

RUN SENN CO A SNES AC 
SEN AN “ EN CO 

SE 

SSRN 
ee REN 

SERS —
 

SS 
x 

SAN < 
NS SIN AK SENSES SESS SAS SES SAS 

‘ 

=e SN 
N 

Wet 
SS SS 

eS 
SS 

CO 

SAS SERS 
SENSS 5 

s 
: 

. 
SSS 

SSN SERS SEER 

SSS SESS 

5 

SEN = 
SS SS SS SES SRS SSSR 

SN SSS Se SS 

<< 
SS 

: \ SS CO 
SS Ke A 

Se LENG SSS 

CC A 
na 

ES SAN SES SES 
SES SESS 

SN 

: 
: 

: 
SESE SSN 

ASS . 

ES: RS 
SAS 

ENS 
ss SEN SEES Ae LE 

CER SN SESS SSN 

Ss 
— 

~~ 

SS AAS A — 

SENN 
SAS 

NES SE AS TN 
Se 

Se 
eS 

SSS 
8 SERN 

SN ENN SS 
SSN SRN 

: 
R 

aS 

: 
NS 

~ SN ES SS 
SAN SS SS 

SSS SESS SSS 
ER 

SEN SENN SESE RES SERN SESS SS SSS 

SANS 
S 

SEEN 
WN 

SS 
SNS 

SES 

WES SES SES ERE SEK SN aK SES EES SSS 

& 

SS 
SRS 

SENS SEE ae SEEN aN 
SS SA 

SN SENN WEG 
SNS SSS SS 

WES SS 
CX SS SSS 

aS 

“ 
x BS 

SN SA 
SO 

SS 

= N SS SES SENS SEN 
SSE eRe SS NK 

SS ANS SSS 

SES SN aN 
ASSES — 

aN Ss SEN SAN aS 
EN 

SS SERS SS SSS 

ANS “ — 

NN — 
AN SN 

AS 
AAS Se 

AS MNES SASS LE 

AS SSS RS 
SS 

SS SENS 
SEN RS 

. 

ERS 
RS 

SN 
S 

WS 
WN ES 

=~ 

N 
‘ \ AN 

SN SENG 
EN AAS SO 

WS SOA 

SN 

SK 
x 

WES 
A 

AS 

‘\ WN 
—
 

aS 
= SN SENS 

aS 
= RS aS 

OO 

SN SNS ans 
SSN s SEN 

WS SS ES SEN 
aS 

1 

RS 
\ 

: 
= SS aS 

ES 
SES SSS SS SAS SENSNS 

SERS 
AS 

Ss 

SASS 
Ss 

+ 

. 

NS 
. 

SESS 
ESS SEEN SS 

. 

8 SES 
SEES SEES SS 

SS SS 
SSS 

= 

— 
SES 

AN ES A 
SS SEN AS ERS 

. 

SN 
SASS 

RS 

: 

a 
= REN 3 

= 

ENS SEN SS 
RS 

SS 

: 
< WN ~ CO 

. 
— 

SE 
Newery 

SERS : 

SS 

. 

> 

: 
- 

SE 
a 

Se 
ee 

SERS 
SS 

he 
> 

St 

ee 
= 

: 
. 

‘ 
SS RAEN 

Se 
ES ES 

Se ee Ss SN 
SE 

SS a 
SS 

SSS 

SS 
AS SN 

ee SEES 

— 

aS 
aS S 

aS 
SS 

_ 

SSS SSS SAN SESS a — 
— 

oo SAS SNS SS 

A 
CC S 

Se ANS SES 
OO 

SS < — 

SN SEN 
ES 

SAN AS SSS 

SS SS SN SAAN SSS EES SENS SARK SS SERS SN 

ERS SS SEES 
RRS SS 

SASSER 
SS SSS 

CO 

SERS 
EN SNE SS 

SE 
SEES SSS 

SSS 

SSS 
CO 

SENSE SS A SSG 
SERS 

SARS ee SRS 
NS 

_
 

S A
 

= SES SEES -
 

|
 

S 
= 

: 

SS SN SSNS SRS SES SEES 

SES ERE SR 

SN SS — ESS SS SEN A
 

SENN aK 
SERS SS 

SESSA SS SS ES EES SS oe SES 
Se ES SESS 

eee RSENS SSNS SRS 

SS AN 
SS SESS =~ aS Se SS SS 

SE 

RASS SERS SSN 
Ne 

ee Sa 
RNS 

SERN 

SSR 
SESS SESE 

SR 
SES SS SO 

Se SN 
SES ww 

SS 
EE 

RS SN 

FS SA 
SG 

AR 
SS ae SES aS SERS SS SEN 

| os 

— 
AK SS _

 

CC 
SS 

RS SSN 
SONS = CO 

| 

wT 

3 CO 
SSE 

oO 
. 

 
-
 

4 
SES SSE 

. 
— 

SS OO 

ES 
EN AN SS SES SAS OS 

OO 
SSS : 

SNS SS 

. 
SAN 

WSs 

: 

aS EN Ae ERNE SAN SESS SES SAS 

8 

ERS 
SERRE = AS SES SERES SRE See SENS 

ESS AN SSNS 
SS aS SSSSN SS SSS 

F< a SARE SASS ANS NAR 

rboo: 

SSS 
OO 

‘ EQN 
SS SEN SN 

ea 

3 = SN 
= SERS 

AS 
SN SEN 

: — 
OO 

inerals 

< \< ASS 

M 

A 

ingdom 

FS SNE SS SSNS 

. 
King 

CR 

United 

ES 

ic Survey, 
itish Geolog 

: Britis Source:



SE 
ee ena 

it o
e
 

nee 

ee ONE 

ae 

AURIS B Bea 

ae. 

ee caries RennannnnanNN 
ey 

e
e
 

ee 

: oo 

. 

00.9.4. 9.0,078: seseatebetetetataastersts 
Ee ees aa 

saatatatetatatatenetstatehe” 

a seatcetert 

ee “0 
Siete enn seers 

es 

ee Atria 

B poses 

sate 
e
e
 

a 
Beans ss 

We 

stat 
eee 

enieiteteentreeeerestirneereeteie 
Serre ree 

Bs nes 

ee reenter een eee 

Be Sea 

Lr 
pecameonenpeppniesncoeneneene 

Boe 

- _——_ wCsSCCsCsSN ee 

: poconey 

Scents scaeecrecreniny ae ratcetesenes saeienecsestannt sietaaeaeeceene cretaaatstt eeceenenonene Sd 

29 

om  _ 

_~=&| 

EE 

satahesasetetalracabeesaceesetie scours shies scenenncenmnane Sinaia See ee aetna enna 

Be Se 

ee 

aS 

i 

e 

See 

seat 

ee coat 
OO eee hedaiegncncnn sree astertene ae Steunenemenc Seay 

Be SEK 

seteteleleetelanetetetettes ceceneneeteteeeretene a etste screenees seston eaten 
ease cinataestetne eciucraunnrer Serene seems: Siecchectnetemtesetee srececceecresa 

Bowens 

sateen ste ie eeetct ssetanetsterenetete esensereseoneteeoeeeaae telenstrctsrstersteneeecaee nstistisetetereetetee earereeticttatstaitettnet 
seneeeemeenenenata sererteterreeieta safer si erietaceeentateterte steer crceeaeseetrsttn so unasee emma 

Bes 

vee 

i... 
 ~=—rs—EOLCL. 

Be Sostaes 

slceeerecaateteeareee eeraurenmnemeananes a ctr 
eee 

es sree races 
. 

ciate sreerrecteaans reposts Sanne caaceenens Sere meee 

ey 

es agree racemtereeremeareggu ee Sees 
SOS een 

SOE ee cients 

Be Maes 

s hone unncdner eoiesenneenme 2 es 
RE racers 

a: 
tienen ucueeeemnees iene hana eee eee 

Be Seas 

a —rr—‘é=‘“OEEEECCN 
ee eee ia s8 

i= 

Sy 

Scbehebeietiseseearepestaeaste 

LL 
se necee renee sy " 9 alae ~ 

Beenie ieee resnirarenene Se a 
Siesauseoaameanaten 

Seed 

oo 

 -. 
: 

Loner 
uereieerietetsten e
e
 

sete 

ees 

—rr—C 
eed 

c i
=
 

eee 

ae 

 . 
. @+=—es—e 

eee es 

—rr”—“—e—OO——S—SsSsFS 

a 
cece 

 ii§§§=—m 
SS ie oa seneee 

 
i
i
|
 

m 

ose 

a —r—“_O_O—O—sSsh r ES SS eee 

a ~—r—_mi'' 

r e 

Sasa 

Spee Senne unnanenenanaes attinsnetorereoreeeee seiieseerarteneadltee Hsetete eater pentane ieee 

shoeaeuncnteens seneaartanaciceereee eactoratatetets eriscicctemeemeanete inne rcneaelecerrat 

BB Stance 

Sots 
Eoin ae ee 

ee Ss ee 

Ilo 

Se9 

ii. 
a pe eee 

a —r—“O™OsSs<sS 

eS 

i
.
 

a 

4 

—r—C—"B 

: 

B Sones 

See ounces Soe neater Sihieeeeee on 
See eee Rng 

eee Seemenenennnee sssteterctoneiere re eee ienteees soe anecem 
Fa ecnnseareeneen 

Ses 

Pe So ee enero - 

C——rr—“__—SsSsSs : . 

B ees 

ES 

eoneeeneeuenss eons ee 
Bee eee a ee 

Pcs irene 
ROS eciaaeee 

ees seermeeae 

peste 

o See neem 

senariennarreneee 

ee =e RE 
nen 

eed 

ma 
9 Seana 

— 
=—=—_—OCL. 

pee 

a
 

ocr 
not Sera ome nee 

oO 

Seer 
eee ce 

B Sesion 

LU 
ae 

Eonanee nace a 

 ~=—iuOOiUOi_Ciii_iisi. 

Bcc 

SE 
siieneannneene erenseeeneneies ebsorensaaenen o 

Seonee seen Sa RRS 

: 
seit 

sites iach atten siemens soso store sates ecteeetetncnecieeten 

esretetseetote 

Ee ee ee Seu necnmne ee 
o 

Rubies 

Aasiecaens soiunnnecean nanan Ntuaeeeuennes saeetetatatetotetataenanant roteteretetee seiner 
atoneroneneron steecereieneteee 

Hotetesereerte 

settee 

- = 
rates Biase eee 

oi 

characte Sonenanoaneen SOU 

ee i Seuoosreneenee Sea taeeeeees steno 

perce 

, 
f 

ee 

+~+=—em—Viss 

une 

c Soe eee La 

of ———~— 

rt 

pace 

Sesser er sSuananneesae enna oeeceesanmein ere 
Seine eeeunmaneeen ae ee 

Ps OS Mot crAratatet socsnestones resceatcertottatet eriteeaeetet eretetatere tatatateteteteee blale ess srtarreanncessaseetetr tatetetetetenatat secatetetetonetesceetseees seeatanena 

pe satatadaPate 

i - 
LO Ee eee A 

fe 
en ie ae en — 

. 

eens 

Lr 
ae Seni ena 

ect 
3 ilo ta 

ee soe 

nicke 

pear 

LL 
a 

SES cane re 

GOR as 
Ss 

wee 

Seer SE ea 

essere 

me 
eS : 

oe 

eee 

poe 

ee 

oe 

Ue 

es 

Seana 
eae stirete SER 

See pe scene 
a 

ae Mp reratecerere 

menite eiceeen ener nce 

Biss 

NS eee cccalee 

cae 

ee 

. 

es 

NM 
Eee 

are 

ee 

zine > 

eae 

Soe 
erteetreceetate sla eneneaste 

sesecenas Ciateonaneenteneeeitrtale anaes 

Oo 

Snr SSeeiereeeea senile 

eee 

ee 
eeasaereseeny 

ane baat 

AS 

Pees 
ee 

pea 

ee 

Pesce ee ciernigeneee 

Ss 

penance eer een 

cetera 

Sees cise rerchinscieteeeeeteat cere 
Saeed Se 

ieee 

P- 

ooo 
sie sarenarennctoeete reese 

ie tacenee 

ee 

seemanneanen Se MON 

a: 

ee 

poe 

See een Sees states 
hiner oe 

astern 
r. 

, 

centile ecceccsesete ie srareteferenetrts eee 

ses 

Ze See 
Seeinenennce % race 

: 

i 

a ene owen cones 

i sctrcre 

sieeeireereeoroneemnete vcscecrcenee eects eccesrocs eee ie 
errtececeerernerne 

—_: seetey 

seecenrnr peer steerer ciapotciensiensee cone 

i reessteeae 

Sere ete eleanor siesta 
ern aaa 

os 

sascteteanenrrerrenaseeernea Scosteseenreerontorsssseneeie seprersene 

atetatete 

mibheieecrecantertes 
en 

pesca 
y ar. 

iSiuioneaeatueeaets aimee Srnioernecnnees 4 

cette 

Saeeceeee eras Hicoenee seeteora 
Sete, 

es 

eee eae seaman Buen 

eae 

Reece souneasenauee ns ete 
por eceetecatessae ee 

on 

nore neste perenne itera 

stcoctssart 

oO 
Pore 

+4 

ea LE oan: 

: 

Be 

Spheeeees se eeneennneena pea 
tienen 

ciate 

Seinen oeenaes sinimeooseeee ean Canes 

poet 

pirememmaeren is apiiorarsnenenn 
antes 

ieee a, 

ae ORR ie otrciecicetecttat Senses ctsserotere 

Fe scrsnetecre 

Sees repiterntpnunanntepeteteietet science 
neioteeereeee 

rerreren 
_ 

acai aeecetincar arses screetesatatata setatetet sruthcttettatenaeetetoreeote 

pesretsencen 

See Speuiuenneeng earner poem 

eno a 

bone trina serine cee See 

schaie 

eaanoeerennnen iukiianteemen neces puna 
pi 

ne 

apenas Sea enea 

ec 

Re corcrsteerhcettetacetteas Sierra 
seen See 

sietete 

ecpentette iarenataceemnertee Sesienenesceee stotecntted 

ear 

Selene serene etre nner serene 
=. saeteeseemerencee 

ae 

tone sete strane iene ee 

. 

stein 

‘Seeieeecssectensrcite eect eecete areca erseeeerereee 
soenaeee een arstietane 

ce 
ae 

siouo enn eneeenne cen eenenneneren sree 

ean 

soerctoeanierearteteteeaeee stetetetenere soteatoeaerreeanereeae oy 
scien eases tats reed 

ee 
- 

estes eect se oeatte tetera pecncreret 

seine 

Sieoiens Seana 

Seis sceneries 
— 

rr 

ee ee ererreneneern 

Coors 

Shree cieeteenaeete Sesreciretesste SS 
ee eee 

pee 

ereearaetiencectanae seen teahicenenertanate 

ser 

See euniameenemeun 
Sola 

é 

entnamnnpanmemeurn seeraciautie enna 

poste 

es seinen peatiaantetesseieraacresane 
poesooneeoneeneenni oe cen 

me 

eereecen cnet emacs inate 

See 

eS ee eee ea eee sone 
RRR ines . 

edison secures ene nen eee 

rata 

Sea cee uineeneesoaene ae ceeaancannnnese nae renee 

Serer eocuemeeenenenane retintente nn 

scsceosea 

Seatac einen 
suena 

Louannamn neers seeerecnaseecate pines 

once 

Seeigeeteteeeece a ectentetetreoteneieeatecene seipercenntenne 
eeetensteneetetetes ache roe messteereet 

>. 

sohecnaratetare nies sciaceenernueeee reoornaee cere 

iceieetete 

ee ip echoeenneeunney Beene eet ateeey 
oe 

eecieee reeeanies Hu cnn aenoannaats Spenaaa 

eet 

Sees sciecreceereeenteretrartn Seine 
ceca enone reaeearrtetenneete a 

Lg 

Pe aerate aise se ere penis ene 

ecreceer 

Sas seuue oman 
esteneevestes 

iat Peers See eee " ee 

& SRE eae ciieenmrnnnnene scisteeneeetes 

pipers 

Bo Sarai eeponeeaeneeeeee 
sinensis Scania 

rf 

Leamenaoumnenene petitioner Srenoennenes 

pene 

ene Seren mae Sorcete steceyranneettarererenete ee as en nt 

coon retinue nee secant rhe 

pacerer 

EE rene SS 
ie ae 

He ee se ees 

paren 

Pee ituinenneea eee aaa. Senne eee rent 

separa ecm Penne 

Per 

= meena sian serettonste ponnesrotareteceses ceseutoneeete soatctaratatatat stats 
eo eacececeenneie —_— 

soto stetsracntenerores saeleteteneneeeeeet vetitetersterennte reterctorctetetete setptareccrarers staretetetetet 

peSeceseresenes 

2 es OS 
pia 

ES 
LL 

. 

pe 

SES uoconauneemrner cece spinnin iter RRR eg 

seers hrewamneanens Seen cca 

eee 

ee rina SoS paneer incieneneenees eee sia eS 

. 

as istuieenaaine ieee ean. RI cyesnhcnne 

cecietitn 

Soe ee teleiotereeteinseerte Re phaidunannenenteen eanine os 4 

Passe epi Sear renin crate Senses sereceatn seat 

stiri 

She senineseecnenees entero 
situatteunnamnooenean toe oer ce ee 

ee ccttstrnenee Sisaupanrenanns reine 

. 

Seca 

Ee eee seme Peeeecnnee Siete sacra eeltarsmeeneetonacee 
ota 5 

Rennes cians nena teens set hae ees 

cisions 

ss Sereonaneeo eorieeen omen 

eas 
alee 

ee cca sreteeratatnta ete cette Soha 

Sa 

See eorercteeranuostass Oey eee remcneaneenee serene seiieanenne rao 
rena 

Serene meena piants Se et Soe 
on 

. 

cohen 

Sree estates retinas seinen Shncneenetene senate 
settee 

eieeerene eee sioner: ecteneetee eran tanta 

eteceetatts 

Sisieceens eae ciereeenerteen eesceseseneetetis corterrencieentie arial stores eserneereteett reece tree 

siren seep ouenetnon Rioeensaeieee saree 
eee 

etcrctne 

shih seemteneearer coecrtenreneereceetie a escetceeeet statetetete icteatenatn ieee Sueenancumeeueenees oe Mee 

esnioreetctettete ractascasenoietarscioee eneioneste eee sees cotinine nese 

rants 

Tee canner seoaneannnnnaenanns suieennneneneueenr acetate 

se annnanmnmatcte ates Sitios seecrecnae serine poten 

poet 

eee tonto oaueanaeeees oe ees settee 

inert peace aunen eineennny poised 

ees 

eee ehneneae ceenoeecemee caer aeheecsennennee cee 
P 

Masonic oiaeirimennenaregs aanonnnenee cient 

craenan 

Sees regen none Saacteaeenenreeae eoreeaeneeeneenes 

E 

icone acces siento cn ip ieeeeeaneenaoed 

tater 

See: aimee Seeeamen pies pune are siteiontennernnrernes i 

sateen scant enorme paren pres 

crane 

SAS 
secon St: sc attan tie eanennesrct ees sch hctenton aa 

reece cratercscen cee shememiee seeicrencitetae ectaaen rite 

serra 

setecenareeananecees cients seisesese ene dara ates cue ate eteaete ciicisececenercareeates ietereerenteice x 

peace dartentoneeese scone ectehennceeieeereiane oe tie cette ota 

pron 

Bases beeen ieeneyeteeemmaee serene panes ereennans east 

: 

tuscan ce sonst eee peur 

cca 

iiiaonnetoterete eeteseterenneereirenee uecaenenrsnerete weiss emer resetatoeeteetas sree 

& : 

eaacecteeer satoecrcrce te seterereretefette ee eerie retro sieetetannares 

: esacetatesate 

Ecce 
eset rosstensceueneenseate ranean Seinen 

ee 

ys 

eon nnu ounces rcrecatcrtte oie senator fit 

. 

ects 

& soccer enna anaes serene se aeeuunennennee ianesctes neice 
¢ 

perenne eeennoenemt eterna ra seeitreeaseuee ae 

. 

Sessa 

Shani 
Paani sees Sinan nna riequncersrenreerotan cecteeente ptecet 

ocd 

scanners etn 
seatearianersterhoe eretenoocnttae eed 

cteteeten 

ee Renee eames eeaueneenenentes “ eunuanmennra 
es arr 

EEE Sianeenanenes me es tore ne anetn seater renee 

oe 

ee ee 
eae an eae ce Psicaanee 

-_ 

Neiteiete’-- Sseoneeuee reeset erarrosncrertoreteanete ses reraroronctoe Sy 

. 
pe seeetsecasen 

See se ecaseeertt areata ertetetecnopieensvane iterate ppeoeeceuemeee eeeeaoentae . eet 

a 

rca aeeaerteetet cece piniecopenntionrere ieenasneeaea ceioeet ep oan 4 

etertnie 

SE 
ees 8 inane racitieuen eseeesteees 

eee 

F 

a trnucnninonnaueaen einen Sietemnesenennsie tee eancrn 

. 

eee 

sirenseaeneaneat eileen 
nsec aerate 

site 
a 

petunia eheueeieret seinenhenintntanear pornegeennnnan seater 

Boon 

eee esinemmeetiontens spiceacterpe netics sou ecrercisaneeae 
ee 

sn 
ae. 

ee eonnontnone recente 
nrc seperti en) 

sonore 

SE 
se etenelee eee meorarsietettteret rea eaesena et eeagee eee oe 

ce 

Re eee etcenrrentgrancctnee set prt 
eee oa genre serene 

2 

See eee rire efaicecionannentaui Se 
reste 

ore 5 

sececee eaaeeeeaecenie ia aeeenon rene sein ancenna 

B atin 

Baia ee Soneneusens CN oeedeesan 
em 

real 

percent Seater rieneceee RSS 
Snel 

Ronee 

See ieee eerie coiottinetete eters 
SRE e 

‘ “4 

see enotaetaeenn ie sida sect sepenean cesarean cotati ecmecea 

ecco 

Hee een eaten 
satan 

a. 

ets feo rosters eee scien se sonanaueaterice as 

poche 

Sees eeeienunaeneamemns eeu 
eaten em 

OO 

area tamer eee seem 

. 

ete 

Shee coarser oiecrenenoattenees encgeeecercanctenn 
Raeabacienanes eens 

cote 

pouenoneemeatine aeons Sie teeta sees 

eee 

Soe 
Poioreen ean irene 

ee anesenner sakes 
cone 

esac cena mes ioaucaraunnnamen Sisiernmennaneenes 

een 

Seine spurns spammers SO ore freee 
Peas 

saiaieciaun nena senna: fie con atertarenens toons 

ciate 

See a ea eee eee 
as aoneneranen nner 

sceseseeteecteoeeteee 

ey 

a er arctan tnaetreeraree sseliectiee raster ashecccate sestereteie 

orotic 

i - 
-. 

eed 

Se aaa edna oer: Se Saunas S55 

Se 
. 

i#§ 

roi 

mn 
~—r—O__ss 

res 

ns 

rene 

Pee concer 
areata etiots Scenes ecreeiett raat 

ene 

Theater sree oes secs 
noha 

cinereus 

serene Setar ratecsmeeren sraeateeeitae Sos Secret eee 

ere 

soe eens esnanhanoenens recs igen assiteeterermaotersnneieaae moron 
acct ercnece § 

scanner eevencenentt intanneneentanne Sonam 
ceteetpceene Soa 

e 

een 

Eee satneeeee sracteemaneetecnree ee eet ta ssciatesetes cena rae 

detonate ictus ee a pitcpeate ta soiree Sovrennnne ee 

sce 

Sees ice tacts cere niente eseaaeenrsseeesetees SN cent eaten me: 

pierce serene ei caste uns CPR anncieueementtn rnteeinertee 

srr 

ESe seiicioaeecnaae Sheva 
tenons oes soccer Ce eaten Sree 

cea otn tana neeenni oaeomue canes asoeenaneante ena 

rece 

ser esteecrneesereeiseeee sitennenne sear tele cetctee sehnenmaeeeeees seasons 
sureseteeemeeioeee sraseereencoteemenneeiee 

sete 
SCO renner acento tene Siencnnternes Streeeeees ihn 

SR 

Sees nciceteatesnecrearerarera reser 
sinitosneeteeeeee ceteenrtettetertee ereteneaeateste soroneennae eens 

Learn 
Picea stats See ane ene Doe eotunmaprene 

ahi 

Setnseitetesats srhcteea enue eiiecreasteererse sone ceretereetrctotercie sccteeiee See ESOSOROS 

Ses 
ssscrcrottatete setatatoartotenee ec tanaerncerectatononettveet eae tarerteretnset ester see 

seneen 

See 
Saeaaeianamnnan Seemann eosin irantrentne nannies canoe 

eee 
Sie arate: sie aenmnenonia es 

ee 

Se feruieaantienen i enanannar eee Sa eee 

ee 

ee ere Senerememiennte see 

Sea 

See eae eee 

a craseretene scitetesteteeaeae Sonceancnnce sere 

: 

pacientes 
osssccecrstatenatevee eeaete olcoretiegtse eecbretaestiere cence a 

cecal 

Siena centers ectetennachaeaenees ecneaueemuncmene ss eeaeaceetat tear seessenereectes eecepenstunatensetatce Poreussnai. 

ee ratacaatete 

esscscsceec tanec siuestennntion oneness sereteytaeeenstn 

sete 

See renter eres siete enenterenes sreeseerereemnat putiennremmnonien seinen 

% 

Sienna siueaeeenne eer id 

teers 

—r—“—O——SCC 
CC 

F 

" 

sorinnenmaraenne picnaen sRecncmamenares 

rotten 

See pyihaceeteenceaenie penance Ue 

~ 

enna Serena 

enc 

Eee Sree ce arama pains 
eigneniae eee 

etna a rathcamtiomo ee 

eotaneiens 

Sees ceretenteeneeie a etetececeteet Seemann nana sseesteseonee Sear Sees RY 

becca cee necconnotroteteestctn see cnooaneee 

sestanatate 

oe 
eee einen 

aoc erence ennai ieonmenae 
F 

ie ee eerie seas penne 

eer 

a SEER 

e
e
 

satenerenontenete 

eee serene eoucneene seeasocueueennn 

(ee 

eee 
sre etc caanamnears se Sees : 

cea hachanrnanannracn a 

seamed 

Sees eset craearconer dea sesvraneen sssnnorenneocotranenen serreetatenet acces ernayantammanma sececnge 

F . 

s 

scheseteeics steer secrtornerrs setanetes meee sietatetottoe 
: 

renee 

Se senneeaeeaeramnoeae deheaetacrantcneceee Seeienennoonrn en aero 
" 

Peereieinaenenerni cheener Senna 

see 

Bassetti eacerercenetess srilen ieceratdtesenretee unease Sieioneeeroneceonaae sieeerreneneet . 

an createneerae conan ene sence 

. 

sin 

Se eee perenne eminem cutie rieenoneerieeiee eens eee 

E 

race sateen 
serene 

need 

Seep eees cae pisesreseeereeereenictoe se racine neseneeresteietreth sroosrertnictete rateanoeneeonencrtion science 

erent 
sr eanteneenneretiecietin een 

see 

re eeesereerenes eeannerees reteceneaare ears soy Sotecesesoariae toes tence 
a 

a 

ssa un richness SS 

cose 

Sorc cece et ecrticancree rotates dtecotaletatate ecient a seteeeretetts Soe nearer ee 

P 

poassentate eect sciesreine pinot 

secatetereen 

See ee eer 
Paiste iauaenesenanneenans seceenentieter seteteteraente eects seterateetotet 

. 

Ss twaanroteranateeeerer creetescasrontaan sears seceeecrraone ao 

eeteetcted 

Eee 
nar Caer a Seana 

Seana a " roe 

Ne 

Seen 

Sees raters ce rane 

A 
Soe coo 

beac ernmen ee 

ona 

Siemens 
paensrenrnsnecaie ssetatetatererete erscite nieces tc reereneieatee aceetnreneeatareeeeaci econo reetecnraate 

Meciee a. 

Ss eaaataanretnecr creat serene eon seatetend 

resecececese 

Sees: sisaonnest aeons Renae oe Eee meee 
a ecniuennranemeenee 

etic 
9 

rite oun ocean 

crests 

ee emesis sie sara monenensnenennanean cothateleuecterster 
essen 

es ceaneaacnne nme a 

reed 

eee pesos deuencnpuuniten fecianeemneaae ear eania renter aus een 
see e 

Sha i emarnsenneenn 

. 

re 

Se eee eee eS onan Seats uote ius aeaan 
OR, BS 

snare Se 

ered 

Sees ecocneeeertere Seieam eterna e
s
 

See 

errrertsioree eee Neen 

siete 

See ee etscrseegni Seen eee oi ae rare mores ice 
actiee etecranvee 

banana reese uence a 

seestereton 

Sees See 
ena 

ee 
See 

Poe sree 

chia 

See: Soc ineenennenteaiane pice naecresene eee enneaeaenees annette cena 
Siaieeeeenen 

iaacecnemneeuaes caressa 

sist 

ee eee eee sieeninncreee 
ee 

PRR 

Shee em mene 

SIS 

areicenteansenessteerenreeese atccnresteemsereerty ieee aabctn atone 
sotrarerstetsterneste rreceisteecreentereeen een 

siento 

sour 
commana 

seen 

Ee eee Sunes enemas See eee Sea 
Lee 

Sire eae ee 

. eeu 

Seiheeettieees errrineonaacte secrete crletectreeate ennui serene inteeenaeiceten eieotetatataet accra “ 
Soe ere 

ciara eee rein 

erred 

eee naam Eres Sais ee 
Ree 

since peter 

. 
eas 

iii 

anheaercanenenenieaee q 
nnn 

E ecerraeane ae ean 

cececeen 

Sees st tacariteenneseaneeee etetatatat OOS iste tateter sieterefetevetete ssstetotetatae eespeaterecensenete source Seas 
steers aneareeyens reletetetaterste sitenacesers 

RO septeentntateiotate’ stefesaterstatetatatet 

eeoetetetare 

TER crenata scirteszarentttectoeene eeeeeseeeeiett serene ccccetecinteereentnes sesrrteraterseennertact sieeets 
aciechertecttenreerattee srecetietsestet 

eS eohertse eeenetesateaas soneeeitetaatanetateren 

seer] 

—r—“‘“_O™OO—SsSsSsS 
7 eee 

ee 

Senay 

—r—“O™—OC—sS—s—sS 
borne cee ni 

ee es 

eco 

= —rrr—O—O—mim 
g Suen 

sai 

ee 

Sreremarerenenenee 

eles cient Se ee 
testesrstoenenette senate 

eisieieitienees eae: siaesetatetetets enenemtenesene 

icra suteteestet spree siSeoateeetate'd 

Hates ee onnanenermanca 

Se eeriestereate ateheananteerenetoe Siiinnennaennrs nenetertenneeneete sroesinreresereatente seieenesateets 
po dareorseemcs SSNS 

icine ernest eens 

srt de 
seen Sauce 

ae Shee moe neere enero pieeemnee Serum enna 
perenne Resa 

eee sioaueenone 

ee Pitan ane 
ses 

Seer seein 
ee 

cae 
ues 

reece eimunenmnenmres 

ene ee oneness ie Picea 
one 

eee cette 
ee 

E 
roe nanan 

canteen Soeceeene 

OTTIENN Sermons 

SER Ses 

: ocean . 

passnestnosetetinuar hehe 

Senne a —r—“—_OsS 

—., 
i 

—=S 
subsea erence! 

Ee eee Snes 

NTS —rt—‘_‘_'—_é§ 

Se eee 
Si 

es eae 
Seen eauaceamee EP 

Brorerrsts eens rianeeiniesees 9 

soentneaeeennoe ee Se oeannemn eter nsteaetentetntts SUELae es Guneenie seeereterteracee tee rete tesserae Seenenenen 

ee ~~ = 

q Lua oe 

e 

Ea ee ete 
Ne 

i =@C=—_—i—sesésm— 

ee es. ~~ _ - 
r 

Eee 

SS enue 
poe nel REE an Re cae ccna sera 

ret coher astensnrnereat iceeneserretteeat} 

eens seamen es pichaeeenn soouuianteneneneneren ESPEN 
S
e
 

eae eee 
sesiaeeneereceirn Seeeener terres 

sername 
Penn ae Kee 

ee 

cote eae a i
.
 

s§ tetany ee teeeinetn eerie ee eee 
aaa sre 

Seereicaee estesesetenesestes a coeratoterotate ta DSS. se cesratenecrsenese Sa 
aot eceetacneraenee ise siiuncunemae eer sesraten 

Sa crestor sceeelarctscptnctoeennen = eigenen i havens rooetetoteitee cetreithaathenneereeerie 

ee ce iam Siaucrantienne 

mihaserccaeoncns oreaneerareeanies eset NSC ess esac cee cates 
Pescara ear ece seetusrtagsrstate remanent 

Eocene arene crnenansemanotee ethene cateictestsrtotenne retainer sotetecotecetnnen riences reece incnmenetonres Seergueeeuennnae cotionmouusene Ss 

so tnarenanstohsetatesch or SP RES SESSA ceeretcescrrise 

ata seseriehnserttsnse sctecatonveotoceone oun uments x 

 eaacireunentten eeuneeneenetennees uate 
srhaeneoeeeee eionenuesecie ranrineusrretee siemens ace ee seumarinterereene oneaneee cccisienecunenees 

Berea ctarsnonsnctervs Pm PSS St 

ceceeseieneesteteeieee rcaecscetatette eect eee 

. 

=. se Se ree enna 

ee rateneettapecrateereeate 

ROR scocrs era orsnnnenctetaty ies 

sesnertaregenr tees otter Sincere 

rediniaterteterarae austere anita eaeeceenernen etctettrienrteteetesn eae 
ea cantante ciheemeeemnets racheecratesset cincuetaneneaeeres cenit crcetatataretet escetetaaeaeerat 

ae SE 
PSR aot 

TS seaneane scientist serernttneetee 

ore Se ene eaeeatsetetaneeretseetene ioeariraneterseteetar scccteereeteeeseetens cceratersteceanatat iene slate eater tewaeat oaetetaneceae enanenniaencen poeicecuescer Seen eteeteceeee reece 

Poets on Lea ESSE Saco 

Soe rc iaciaciteeteetiee seer 

Se econ witptotesmncnnee acer satiny anh rerum 
cession seunnereeneeee nsoeienas essere SSSR stesteteecs lien aeeha mentee 

Eee etm circa BB DSR 

Senses EER 
See 

na aarti scievctennnetetet reuaaereemne Se Sie 
Seana 

Seca cetera Ura aes neon = reaenecnenne 

Sonne 
oe: 

ee > 4 

. 
._ 

== 

Ber natat eS oneness SRS: 

eerste anacesee eee sr erecerereseteseateeae a 

se scscsctetotte sorataceeatatatatate? screeners esetetetetenetetaaete’ stasiresotetatate ie ralatsseteretatetete serene rereastanetoteneteneeee rsaresececenets seretatetetatarese cater atetetetetatatatet sn secetenes eccecee tae nears satetoihe See ene woot srecetottecetafete aesriertccteentecs “atete 

eee BE 

ee 

4S 

ide - 
i # 7 7=~2 2 zTC 

Bens ssheaeceeeemecr aod 

boone ssetstatatatascesieneneteed 

setnsste 

¢ 
pectatersteratete’sot vets ctaeareestecen seen arataceretataentaraee se as strtetetetetatatetat tetera siieaenannnnmeatn seceeeeneeanaee srherenereneey setets srstetetetetat Pete sosatatotaPatodanavor Satetetatatatesntetsts a canastaacotee eraser siretevetetenatercer 

Ro eaonaeter net rein Peed 

goer eeeserasantohen 

sche 

nc ements ecsieesniensees Sree 
saneceuetenennes Stinnett scence seaman 

neaoetee Semen cisions SE ae 

eae 
ES 

Sra nearer eeneeerennree 

escratats 

presecetee eget a eceaeen erecta ere Reena setoteten pernateurnueeen ieauetaestenean 

LL 
sortase Cuca Sten 

Sees Reecreend 

(ee % 

oe 

Sener creme EO aes susie Eo ee seme remem ee eons 

Beste neasaone conse tenants 

Sain See a 
5 

oer 
ities 

osc cctencre eR etatetaneacirneen tuenarietecera eerste earner setae eeresrstrnae Sune 
cients sucuneaanemeeree Siecees 

ee 

Ce 
See 

See Serres 

Ge \
 

= 

Renee een a 

Boo cries eau ncn PS, 
See iueieneoni 

Ke oneenaanen Sonmunreacnetraeis ef ercecetcrceeen SOR ORS SR Seema i eenurcnenr ropa Societe 

pode emia 

ee Sem Se oie 

(
i
 

&”©=7«~« 

Bei reece 

ORS 
Sea es 

SS 

. 
CC 

rrt—~™~—~—~—CCCC. 

Beeson a 

Wibigag sso sca ena Ne reitmhannteencaiyae 

Bessa snenans uoemenenetaee se noeemmne ree iedeemennnt uueeneenen unenramense eum 
einen 

Feces eanatua neat 

scebescnanetesnaees eepasteneer 
foctecctatarcsespsecotecs onc 

> steetnetenee 4 

Etstesteearesrinseeareare etenacteerieneers eehercieleretes ee actntecereseat Scare marae eee eateichatstetesanansesestoreatee reetehersstenerrettneneee crcretoteeuistetnteeaete act 

SES 

Sanaa ees ecm oe nario 

serena shnnucnremmnnans piencrennenennenna enueaenieeawent See eerie Suomen eee 

Poniieaen ams 

pasate reese 
URL en a Scie eer Sesion 

Pe Ete cee 
 =—™rerS<aOssemse 

seinen 
ce 

Ee 

oo rnecneneie Seeeece eam reasteedeees pie eitareteaees anna 

eeeca cesectnese soso. enna SR 
a eae setae 

sciences Poeeecennpenanis uated 

See ees 

(rr 
ey 

: 
i 

Sees 

oon eutenreiaeie reeetrersenrnteetee sities enecininnneemernsenes seen 
oe 

soneenes eeceettaeree oneriecremmmaeae rictcreeerecorme secant 
eieste sarheniteunnnenieeart sree iersnitoongeroer cianectincrens sorceress seraceereones 

Pei onsen rere 

ichnuneasererseae serrerieteereiee feeacitaene naar scent rai 

<< 

Sanne oanareneeaens Sea caren 

pean 

Boren aguannmaeerns ricer eee aes 

eens ricnteieeieenen sean eases caeunaeuanes Se sania naan hehe senna aaeunence 

Se 

B eis eugene ionizer ingame selon 

rctacrentanrentetee unetemnmnnes ronan ienuiasannennans sehen iouaoneee seen uous tipeniroent 

Bosco ase Sea 

mn i deriranenrneirnae rence ee arora neater eae 

chninennee iu iaeomanie iecannanmannans Suc cone ae en SR ee eae emiareneeenin neers 

Peron rnearenas 

os snaioneaeoerentes Soainaenneceaen reneiateinnrtseeees Sree a 

ba essen oe anne tiie SSR eee naan Saute ene esac 

eee rea 

oe enone serene settee iaememnnmenonit cenastiencn seo 

ecae uaa cree Sean eeu eee ponrinncnecac Rianne Ori cay 

Boras sneha 

eset sete sean Seminars stale ecient ee Sir Se 

eee spstrserraretee scgaunuen i eunrnnnneeenmars See emma set sien ise sanesecuenet reed 

Se 

od ooennneae iareeueen nee en SO Re eet ie 
Cn 

rr——. 
reenncraepis Sea eee 

Beane oatn 

PE Se setieteenet oheaeeenenter cos ution ccinyaee - 
sense 

=
:
 

Bivens 

es ene 
ashen Seasons ee ee 

Rrecrcsccecra 

eos 

Sara amore Secreta horror 

Beceraeg 

sec eenereeennees ae 
ones ccna sector 

innnenres 

e
e
 

a 

Beat 

“toi ieuceeseurnan reece “ete 
seentneee seheeererenteteaeiees 2 pessctoesta eine 

prcissctesnet neste sions cece ote strstr tostee eee erence 
enone 

aharrante noineneeteereee 

res 

sts, 

b inoneeanneneaes ons ceieaces 
eee race mic Sees 33 rieeneeg 

sate eanniaaeneeenenaate susie pina numero tienen Saisie Sueur 

Pen 

Pe 

eneenneneres Seana 
sohenneiaenecnt Sana, Ya send 

omens Se enorme 
ee 

eee uhm 

Bvcsa 

paces 

seueentonnaces pecenecmeneiee 
inert uceerec emo fecnee 

re puna apse menero men Peon meee 
ee 

ie 
. 

oS 

Ss 

Seteteloninace eee seit 
ccaeniewenae reer erntitons ieee PSS Sos 

sesesnne strneesitoacieners rescence eennenuaee sretetteenseeeany srrneetaeuectnn tatofececeneiee seesertieeees nections sseseieatcteteenatatet SN rarhssuteeracracnnnetry 

Pas oe 

See 

pera cceetelerteseteeta serena 
ween erat atestoecnreen peta neater nreareceate 

scteesonene See 
eee soe iene eae 

e
s
 

cena 

pce a 
Proce 

Se era ete 
eet ee eeiicnuemennenne ceaccretheetva rena e as ciate 

erertat atta renee ia eee 
Seu cctsticiacha deerme poeaennineen ene se 

Bo 

ROS 

see sianinsiaen mumenneannne se 
ceantercsnaceioresin sietitotesnens Patetatoee Ms cracioeenrirrear end 

bese cnnatietestianieetae escteeeetestetctectetes er tacsansserensoeietit eeeietiatnareteceerts serine spaieanes Selanne 
suum 

San Sa 

ea 

ROSS celeste seosatenateratntriscetate 
eestatat betetntatotet iciatatetn es eretentn seatetetatacetace RRR 

etateratsteres soteigialalntetat face caseteernaetanae secetetstenee eens sreeteteeretesenie seers ration senenrenteste sscutneeteronee eer setiehieraie RRO cececttenetesneried 

TRA 

SS eae 

Seneca reer eaiceteteteateoers 
sstretecptctiestewremte tetra maiinnienetaaaneneer erate ortatetntatetatoc 

etetecenneree tesaratoncnercentes risen acetate csrtiescecreetreeens serscretettetot cities ichsrnneteernctee eccrine re iuenermemeetente 

Seite 

Be ac aa oe 

cea te ea ieneaneeenah 
panei sre coteantrerarrtinas eect seanrarareae ci eee 

be sssseeiatatstate eernetntenteneaenerh cere at steerer recientes sean Seana sees eineeaaemneaaan rina 
rtreeirnie 

Sasha teen ae 

pastemonner atom 

Meee nea ssooretereernitecatas seins 
mes Seine icone 

SR terete 

ss tacsstnieerenteeeeet unniee cee ete eaae rcioesernteetet sselienueitacenetnaee chapters srhecteeoren auieeanr seretccetee ss eect RRR 

a om 
See 

Soot cere 
aaa 

nisionesenetre naeiguesteante ae ono rennenee See 

See aetna eeouneaaneennes coches enaennr Siang Seco Seenieanuectan 

RNA rcr eae 

Puente am 

Oosrin aineuumsionae leuntaneareeend 
stereo een Naaiinnemaseraiaee hoaiercnresranroonnee J 

pecrctinsie een ee 

ice 
eae atc See anemic em 

Reno a 

Soot 

souoeaeneeeeenetaiee ae roe ratenernticontertstree 
soars set name ahin ieicecrecentont see 

ES earemcnannes sbiccheenteneutenee eucaeeeneeenneees Sprsieesmennnrnens ihn 
Soon soccer 

Soe oncaccas eae 
rocasencontuen Nie notoe 

sesrestiitatt iether saeeeciteorme scree cette eiecremat ieee Seneca cise 

gs hsrecronant sab ntceneerne cen etiieunnnnnnnmeneens Sea oarsmen Se eeaneronenty caioneaneteee 

BES asec eircom 
Roan 

Sains oust eee 
sone SE 

er eaten Sepia heweeeucae oe 

rena 

hes 
es 

Rana 
a 

Sanaa 
oa 

oe 
Shoei scooter Sees cece eects 

eee sc taetarearsrereres ieee es pinata oes 

Se oteanenaee nena 
soot ruthenium soca aneeerenee cesienstie SS ee ea sinhemeseentnnnes cre 

Biosennh stents acini Concer Ra Set Re 
one 

eeassenacestteteisiestetetee ceseieteeneene ctihaneeeenens 
ecsbatatcrettch ta eesecrcsoreorte reahieeneere Sree estate 

beicioecrersnnecn tae oeaeaneeeeen rectcerctecanetrnrneae tence SE as SRS Sonos suisse 
canes 

Basse eaters nares aRaRceeeRaeSR a Soha Sain RS CN rerpiornniereeeti seo eaareseseteneieeeert ieee science crea siesta ne see es tareitees soa 

% 
icueeineeereeiee Sobereeneeeecnmie Sounoecuususotnaes sbacuacaeesmenes icioeeeaeeeeneee ane spleen eeu croecnetetirrea 

SE 
seorennna anes nents Sean sonatas eet SRR 

Pian earner 
sheets ssoriceatcecneeeeen efirudeepennancnt en Suton sn erteecreeranten 

ou 
ca Srnneoetnenein cinco 

Speeeeusnennaen sennoeeeeenaee Sie sorietcrnneaae sacar 
seat eeroneed 

. 

i 

ii. n 

areca set sete tenes oetriceeeretee : 8 seen erie 

Bx, 
ee a —r—“—_OO—S—Sa—eEehe 

=
 

clr 
Sieuunueenc Sa aera series cienene sen itera Stine seamen soe snes 

Eee ee aoa nee sens Son renee ee 

 —r—“(COW 
aetna nrsornsresreegnieien SR Sinner sraneneaacnn Senne 

Sioteperserne sreseoeetenone reteaetene ae 

ba cnnnoennnar Asner seterotatass SUE 
ee sssensenerosseeter rcoetcaeneeneneee eure sscetrcereereeed 

FeSeoarn NaN naneoeanetriae Seaaan OU Pi canna fstetoetast Sa 
eceaeane ene sr cantaerimeee ent chon teevar ecreaearrarcnen srahtesconre ronan 

Speen ecotcrtraae seres rtieestenrciacia seteseee henge uence ueiosemasnneee ahem aeeccearat 

i 

 é#=. 

eee eecnennnn eerie EU enaeeee eer series See snonntennneeeens a 

: 
» big ore ecate ae 

 =—™eCsssS<séSéSé 

CC 
eee saan 

ee srofocanatels tects seencanaanncien siemens resnasaeereneeseeesetet 

= F ee: 

i §=—=sE® putamen 

~=—sSsc cc pi inci cesar aca oen enon teat neat ee crete sonneane Seer sresteoecaesarstennerer etorae sets 

Eee 
eee: nteanseceeaeee nikon 

sopeauenrennioen eam ete teccicniu Sr ueoramemaene 

oneness 

= | semua euaaneenna ateonetie ce eens etieeemtnne ahaa eieiaace sce accion Se, 
6 

SS ee ee eccaeecenten ech teatro eee sceneries senioseoenens eens hacen oreeannae 

Soin saesnannae sth caren re Se me ea SRR isenntanenernee rctecheaecnteeacmetteneny seen 
seas eaetarececran coer terner enna siersteonnnnreteee ohn rel Pera 

Ps 

Seca aee oiciueeeie beariearectaretetceten sauaaeaenrernee feces sconce euionesaeee nacieerenees cine 

PSS coreectarenctatcretatelererre Boome at aienmn ean PaO RD Ream eee 
eee cusshenierenarneierntet erotraricrieeen ste seioeceeeereaennene aces reece Senne segeanenenntee tee 

See cuerlecreen Siti 
ecee So eae 

ait Re enema tetatetene 

Basten ance Psonic ROR 
e iene Soo acticin ration renee renane srhtesatatatateerseot sae ceenrernn eee sentodtemneae entier earner esaas Sears crceitetene 

sinhsennreennnee seein chain sotieiaatrmees neamaeeeseee inane Sete cores catia 

i 

=»; 
osnee Saha aera meet seoneeeoraioie Rs saunter pelcaueseoenee Seen ar ae sreeere 

Coreen esate eaaaeaaananees eoeueneseeen tae iteceecernees sooner eaeaee ounce 

===. Sere ctesitesttsseecis restssescneeeeeeea Pore ei srtca eerreareeeeree screenees Sere seerasizaen eran meee 

eos eacreeis sriaeeteeectioce phntinnnai nacre Sree eee eosarenee Shennan “ ohne nme 

=. Se ee eee Eu Usia tensa Stn ensannanan ed Srna cmmnenene 

ae sue 
Suecnoune eae soa easton eames 

ReLotiean samen Cae SESE URE aiaicanean (Baees sonnet petaumeeeane enemas iu aaninmanmnanennemn arena estan nueesnnesmene ans 

enna irene sah eieeerercronanton seein oun anes 

ena perp sanscoeneraaea RON Ratan DRS Room naa me een a a a erereitrnecreeeenennt rusia serene eeantiects eeoceieeerceesrneieente reer sparen critentesretaiesee aciitectoecteet 

Seana seeesneeennaee Soe seo retainer rere smaeteenents urn 
ett 

| a. 

_ 

,—=~—sts—s—S—S—SN 

i, + i 

~~ 
 N 

e l 

_ 

= 

Rianne seatae net 

A edeenhannteaetet ese cetaetattacenceeareerearear ecaseracangeiote tateetacetassrone oeceeaeee : cate cesrnta asheeeteteeteann Sian 

ciao tee aaa eo ss cetearantenteeee sroreteteteeetotsaes sence i oaunenteunesy ees SR eee 

i  
.
 

ee ae ae ae wee 

. q 

 rti‘Crers—O—tis—COCO 

tape —
 
 ##. 

Sooeoeee seeetaroretietateta Re NS 
tetas 

a seen ee esc Petcteartente Setar eteeetes etetereten 

gaa aces Sere 
eee SE 

asetincgeet see ennaeneemenuons rate 

Bosco easton aat Stare tay ete aaeeteene sna hadttineinere iiessees er siaerectotericeteerteree teat sriantteneener tects 
riteisssetetaternrates cient recta tatcaereteicereecretaene 

sigma 
satinaweceaeaieteaete seeccieities er ecaatattece crete Sere eee Spneimennmneeten anon 

tetas 

presse rennnna 

ee Se es eee sitatetercacoraeren cine etanetoenseoeeae 
eiseeeentoien eaeteenens ceeeitsneete ORS vee oe 

crotieaieeeittteee soincioeecerneeeeeeee esata Regie ee irate erases Scare 

i. a 

ee 
eee 

iS 

pcre 
ee ~~“ 

aii 

be 

cena 

‘ \ 

=. — 

road 
is 

Paine 

\ 

==. 

ee 

a 

sponte 

, 

«CT 

See 
acne eesensureemtea ss etetene essen 

" 

rains 

. 

===. 

ek a 

Spe a 

. 

=. 

= =~ 

CORR 
es 

Y
e
 

i _. 

= — 3 n 

eee 

. 

=. reeset 

ee Ss criteria 

eS 

LL 

|. 

 » 

= C 

a 
,rrr—S SERINE RRR NEE eee sete crstarenentie starter circa 

seerernarteeaten nae OE a ee ne 
cere 

ee Ror mate React osecsesetesetatate Srecinen secant 
srhciceeteereereee tne 

e
e
 

=
 

. 

— 

== 
(_ 

= 

LL 

a 

| ( 

i 

i ## #§©273CCF (Cs 

—
 

i ###=~—-, _ 

¥ 

LL 

=~ 
pe 

es 
i 

e
e
 

i 

CeCe. 

ee 

=§=—=SEes 
oo 

eee 

a
 

Se 

Poca 

. 
d 

ss 

cae 

a 

i. 

Seas 

 ###### === 

ee cn Raa 

es 

ii... 

i =. 
|; } 

#= 

i 

. 

te 

i. 

iii 

u 

i 

| 

pecan 

| 

i 
 ##§== 

ii 
=D 

a 

~~ 

i ii§§=S—u 

a 

=| 

es 

=—C——D 

i
,
 

 _- 

i
.
 

| 

Bssonenynee Sti a 
ee Sr eee 

creer seitraetienerenereenet cceeteenstetaa shone 
etuenenenaaas sitioneeee 

Soenaeosae 
sretereseehteeteer Ee ena een 

i 

n 

CC 

 =—CSE 
c 

Cf 

~=—CD 

i
=
 

~~ 

i 

 =~=—«CsCts 

A 

a (
i
r
i
 

ae e
e
 

ae renenrteeia 2
 

ee 

. 

eB ce aetrnecnetie 

es 

BSAC 
ASE RSC SEEN SRS NCR RR Ro SIRO n Nd Steen criticise secetesraeeeetetets seteetatatatateievese crctatteceseteereanne reciente 

Renee eater teenie eames ctccentineennt 

— 
—
“
 

<3 

i. 

i 
 ####=—=- 

—sSSsisCCs 

 ####==- 

S 

1 

i. 

i 

ss 

a» 

| Soptetetets caesar Sineaneneeses Reeser 

penne _ 
 
—
 

meats 

 . 

s 

to. 43 

|. 

 
.
 

oe 
ae 

e
e
 

Mieco 

- 

eR 

i. 

2 e
e
 

a Mepis 
—
 

| so 

.. .—s—Sis—SCSN 

Sean: Rage 
apenas Ps 

LL 

thicet 

Ee Pans sh SC, n ne 

et 

. 

these 

ee 
erie 

r—O—O—se 

talent prteortittese 

=. 

DEES eee Seneca uueeaaaene ohana Se 
ee 

| 

Se Be Bie 

~~ 

Barcimane cence oe —r—“—s—O—C_se 

eer 

Bone Oien acestaaey eatin teeeeceneernerestene Sa ae nana eee ee stosevotetetatatatate cocaine 

eee Semen 
ee 

a4 

pare nen 
””—“_—C——C—iwsSOCO 

Eee 

SES — 
rr—“_—_sS 

— 

sorted 

Tee aerate srrneee SSS oa ee iyi eae 
eee 

. Supra eer nitions 
ee 

Pesan 

@42+=S=S—ie 

. 

ili 

COC 

Bae 
= —r—— 

Ni 

we r 

Fe ae \, 
i. 

Becta sidearm a 

& a 
sinieaees + 

| 

ESO 

—r—“__—S—s—h 

a ee Sng (_ 

ee Peace 

lL 
Seana ae 

a 

po erccccn ecm 
i 

DOM ccsressseoss eatin eictatetetrtseotonteston raoiincsoeanoeemmeeees reerere ee ee 

yy 

a 

racetetes sheetoratacotatetessesta 

rr 

pg 
ee inganeneeenertacene ramen 

noe 
ae 

5 

pe rosanerreceaeae 

LC 

od —ri—“—OCOCCOCOOCOCC 

Seaatesehe 

a - 

L. 

aera 

 —rr—“‘_O__C—S—séCFr Berney 
x 

sas 

a 
@=+;+©%W@)2]7C(R 

Se 

Ls 

|
 

i i@}@=;7)©7zTSTes— 
y 

SSR 
r. 

P 

~=—eOCWsss: 
a 

rec apaarrecrnr s 
=, 

oatete Z n 

Se 

ii 

mo 
-. Fe a 

oa: 

Peat 

@+=—=—OUOLc 
c Or ES oe Ee nee 

Pos 

 éii§&§§§§=s4 
Pociteere ae a Rae 

nicer 

. a 

-. 

a 
—rt—t—i‘(OCONNNRSCCCCOS 

seer Reseecgieecrer Beige RD 

risteer nce 

ee 

——r—~—~—~— 

WS 
ache phe 

o.8 
eestor 

| 

—r—t—t 
ny 

eee 4 
Seine 

‘“ 

rrr 

er 8 Se eo roe eigigataes” 
oceania 

Ya 

§ 

—
r
r
—
“
 

eee hansen eS. 
Srsieta 

i
 

§ 

eee ganna ens diniaweesnnneenets Sue teen eee srethtetteneeeseee SSC cin eee preteacineteecetcetetstaneee teeta neta os, 
ness iterate 

| 

: 

 #§$§$._ 
8
.
 

|
 

i

 

#
*
<
 

—

 

: Sree reemc ee estan 

i. 

a
 

#

-

 

, 

—
—
r
—
“
—
O
—
—
O
—
S
s
S
 

=. 

=
 

Raine 
poe 

o a 
—
r
r
—
—
 

CL 

i ii.—Om 
aes 

o 

e e 

££ 
£4 

| 

= 
=s—s—O 

S 

a a
 
r
—
_
—
 

a

 

@—_—hs—SCTf 

oa 

—“i—O—O_ 

= = 
—=— 

4 a 
r—“_——SD 

Bnsseee aise 
—rti‘_a__sS<—<—s—sSFCr 

eine 

ee 

eee 

=
=
.
 

a 

A 

ae oon an 

= —rti‘“C™mim_i 

Se eae eee 
rae 

eae See ee ees oe RUS eee ne ee 
eee em 

B 

ve IN ecateansateceteteceeen cre 

i 

-_s-. 
srcritehieetaneate 

Siebert seleteceseterteereieeee sstataretateternisserireteney ietetetetetetteteney reciente sststatgtatetetatatetrnatete sesrecnececeietelietonn seatatetelelaperelerers aeleleoerstessestettrens resitsteriteseteeteestetetee seitetetateteresteoestes satatat 

- 
ae 

sretenntetenanereteseneesreene wecatatasstatatateteterererey se eceoaleleleorlstetatetare seen esehale  eeieete a sceUaceelelscestsetatarers rrsteranenlecentataratetete Soreietnnictitataneten etnies ere esa oneneectattaten 

a
 

—=—rstia‘_SsSsS 

cece 

2 = =—O—eeSsSsSsh 

@=—aeaurmrimememh 
al 

BS nt: 
-
 

 :=—~S<C<s 

Se ae cone a
 
i
 

 
—
@
©
 

ruunnrr ama Rec i

 

. 

 
=
—
s
 

ragyineaned SSOUSES 
-
 

_
-
 

i +~=—=—=—_Oi™sS 

Kee 
- 
—

 

.=.=——sS 

a
 

~—_—__—_—s——Ss 

Ae 

i

.

 

Se 

iii. 

. ran ee ee 
tihng eens Ser cere 

= =—EOEOUOC_T 

—r_—mwaK¥eeersrsm_s 
3 

in. 
rn ete earec ne ace 

 =—=—=—V—V_ess 

ee i 

Se ae 

Dc 
-, 

cotati tie gaaueaenta 
e
e
 

Se 

Bs —ri‘iOi™COCCUOUO—OC— 

renee a 

= E—rs—s——Ss—Ctés—rTirmsm 

2. 

Co 

eereetnieanenie chet, 
pes noaneeeieeieats EEE ee 

Sain ncecmeeaeneets ceeattatetetan pence 
a
 
i 

a
 

@@=—OuuO_T 

Sen eta re 
ee. Fee. |

 

= §§=sme 

 .2+=—rsesSee 

RE 
. —

 

=. 

a
.
 

=—s—h—etsastsasSsSs 

EERO See eR 
—

 

| 
=
 

.—=—M—s<M—mML'_shshehef 
~ 

EUS 

vote reseiteennnr -——r—“—O—O—C—C—C—C—CC 

a. 
—rti‘COiOOCs—S—s~sSs~—S—S— 

En 
eee 

—=—~<S<2<2<C;CS;C; 

VR 

Ze 
 =—~SCSsa<SCsS<saMsSrirs— 

A SMa 
sseceneptitteteraten rates 

a

 

a
 

.2=——OEOUCLT 

o
e
 

IS a
 

i 
@@+@7©=7«77©=~=«TF 

ienieees eH a eta aeninioeeseaat poesia Sonne 

= =—hrer—seseESsms—és—F—mf 

a
 

i @+=—E=ese 
s 

oo 

a 

-

 

=

.

.

.

 

i =—_=—-——ese®se 

a 
= ——rt—“_™OsS<s—sS 

e

e

 

a 

ee 

r
r
r
 

.@+=+=—™— 

o

r

 

SESS 
ite 

on 

rr 

==sSes—msG§s 

: 

-

 

 rrrrtstsdiCir 

a 

=. 

os 
Sa eee tea ities nea een eee es 

oawuntne -..—=—<—~Ssi‘—OSOrm 

=—=—=——m—sX<sUMs<ssés|si'. 

ay ee sty 
o

r

 

c 

@@2=%2%]©&FSsresese 

oe 
eines 

Ss. 
o
F
 

a 
—rt—‘“_ 

sitia tania re. Soa eaaaescae SoC 
reheneeneetes asenneeesnits nny Pa a ieee es —rt—“‘CiéiOisi—CCCsO_ChmssCsésétF ee 

a
 

—r—“—“O—SsS 

_ Seana Cet 
cee aieateata 

rr 

——r—“‘_S—sS—h 

rm Soe 
een - ie: Seana rrsicotteteiaerrter Sorceectnatrtrnane paren e

e
 

serecarotceentetcrieeentes sate tessiee ssterctetetanat ete? ateecnretetes 

84. 

ee 

eee 

—r—“‘“_—O——SsS 

Saha 
ea caren sells etaeatatotete cree ceniats 

eee Pe 

mietenstet secesrietetetes rriatiraeectceneeane —r—“‘<‘Ciéiésiéséii N
C
C
C
 

etre 

 —“_—OO_ 

B 

~~ 

= 
rr — ee wag 

99 

.
.
 

— 

 r—“O—Sh 
> 

“ 

§=—sL_O_esF 

rt—“‘=‘OQNNNRNCCCOC 
ce 

| 

ééééé£§— 

Oo 

Shatiecetente iterate 

—rti—‘“_eO_sSsase 
e
e
 

— 

—r—_O_CSsSSd 
sion. 

=
.
 

an 

Sees 

ses. 
re 

Seen 

i eresteninneet itplececeee fenatihncnnts restart scrim scan piensa anu 
Seo aan 

i
.
 

a 
—r—“——™OCOC:Ci<‘C‘(C 

R
S
 

— 

 
—
 

al 
a 

= —r—“—C(Cié<;«7C~3; 
Ct 

=—esese 
f Seno, Se 

= =—=—=m<MSsMasesesesesemh 
oe 

Shs sean eam ES 

Naratetetete sinieceiene 
e
e
 

efetelene Eo aoa mene eeatataratat cetcetetetnteeit tia stetey ecco gene ae rt ecp Sree teteeeees 

—™——Ci 

@@.—=—OC 
os 

—
 

|.  
#
-
 

tonne ne ere et carseat seers rere areata laeiceeetn scebeieaseeatetstotetetete nnrTereere eee 

i. 7]7}§©8hlCUNM 

OO 

aint 
ete at rattan Ea eae Sta tata 

 &° # 

#§= =. 
Deter 

a
 

=
.
 

s
 

RS 

ei 

c— 

#  &=——r—“—O—O 
_ 

—

 

.
 

Ss 

.—=—_—r—sSs—S~S—<h 

ee 

-@@.=—=—d—esm—= 
ante 

=—=—SsSONis 
ere 

c 
. =—ria—OOrC€6es 

ihe 

a 

r—“e— 
pas 

i
 

ere 

eee 
— 

89 

SEE 

| Y ea rt x 0k 1 9. u ’ itish Geo og So r °



THE MINERAL INDUSTRY OF THE 

By Harold R. Newman | 

As result of a rather complex geologic | 1990, which represents a commitment to | rights to which are vested in the Royal 
history, the United Kingdom has | attaining low inflation. At yearend 1991, | Family and are referred to as Crown 
historically been well endowed with | the inflation rate was 6.2% and the | Rights. A different situation regarding 
mineral resources. Metallic ore deposits | unemployment rate was 8.7% of the labor | mineral rights applies to Northern Ireland 
were typically small and of relatively | force. | where, under the Mineral Development 
high grade. Mining of nonferrous Act (Northern Ireland), 1969, the right to 

minerals, particularly copper and tin, has | GOVERNMENT POLICIES | work minerals and the right to license 
been ongoing since the bronze age. Mine | AND PROGRAMS others to do so is vested in the state as 
production of nonferrous minerals has | = —<—s=“‘“‘“‘“‘;CS*SFSFST C&L OMpposed to private ownership. 
been declining over the past 20 years The development and working of | Currently, there is no national registry 

because deposits are being depleted. | mineral deposits are subject to laws and | for mineral rights in the United Kingdom 

Although the exploitation of nonferrous regulations dating back to 1948 when the | except for hydrocarbons. This has 

minerals has become less significant, the | Town and Country Planning Act of 1947 | created problems and is a matter of 

processing of these minerals is the basis introduced general planning control over | concern for the mining industry. Locating 

of a large and economically important | the development of land. The current | Current owners of mineral rights on some 

industry. Because most ore bodies have | gtatute is the 1971 act, aS amended, | properties can be a costly and time- 

been exhausted, the industry requires | which consolidates all earlier planning | Consuming process. 

imports to satisfy its metallurgical legislation and has been amended by | After the successful privatization of 

requirements. | various statutes. Mineral development | British Steel PLC, formerly British Steel 

The industrial minerals sector has | was specifically addressed in the Town | Corp., in late 1988, the Government was 

provided a significant base for expanding | and Country Planning (Minerals) | proceeding with privatization of the 
the extractive industries and, in recent Regulations, 1971, and the Town and | Central Electric Generating Board 
years, provided a shift in balance from Country Planning (Minerals) Act, 1981. | (CEGB), which held the monopoly for 
the metallic mineral sector. United | Minerals are defined in section 209 of the | generating electric power in the United 

Kingdom companies have a substantial | 1971 act to include all minerals and | Kingdom. On March 31, 1990, in 

interest, both domestic and foreign, inthe | substances in or under land of a kind | preparation for privatizing, CEGB was 

production of industrial minerals such as ordinarily worked for removal by | split into two fossil-fueled companies, 
aggregates, ball clay, china clay (kaolin), underground or surface workings, except | National Power and PowerGen, and one 

and gypsum. it does not include peat cut for purposes | nuclear generating company, Nuclear 
The offshore United Kingdom sector of | other than for sale. Electric. A fourth company, National 

the North Sea oilfield, now in its 27th | Mineral rights to mineral fuels such as | Grid, operates the transmission system 

year of activity, continues to be a | coal, petroleum, and uranium belong to | and owns two pumped storage stations. 

significant player in the international oil | the state. British Coal Corp. (BC), a | These companies will compete with each 

and gas sector. As a result, the country | state-owned company, controls almost all | other and any other power-generating 

has become a base for international oil | the mineral rights to the national coal | company that wishes to produce 

companies and a major energy supplier to | reserves. However, BC is authorized to | electricity. 

other countries. license open pit and underground mines | Another company being prepared for 

GDP growth rate declined 1.9% in | tothe private sector subject to restrictions | privatization was BC. The Coal Industry 

1991, making the United Kingdom one of | on size and the payment of royalty on the | Act of 1990 was given Royal Assent in 

the slowest growing economies among the | amount of coal produced. March 1990. The act allowed the writeoff 

industrialized nations. The United | Most other mineral rights in the United | of BC’s massive debt burden; increased 

Kingdom joined the European Exchange Kingdom are privately owned. The | the limitations on licenses for private 

Rate Mechanism (EMR) on October 8, exception is gold and silver, the company open pit coal operations from 

25,000 tons to 250,000 tons; and 
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increased the number of personnel | position in relation to the EC and the | from various countries, mainly Norway. 

permitted to work in private underground | world. The figures, in thousand dollars, | All of the aluminum smelters depend on 

coal mines from 30 to 150 workers per | are for 1990 which was the latest year | imported alumina for feedstock. 

mine. that data were available. (See table 4.) The secondary aluminum metal industry 

in the country treats recycled aluminum 

PRODUCTION | STRUCTURE OF THE and low-grade aluminum scrap such as 
MINERAL INDUSTRY swarf. The main consuming sector for 

The sluggish economy was reflected in| = = | Secondary aluminum ingot is_ the 
the 3.0% decline in industrial production. The Department of Trade and Industry automotive industry. 

The steel sector’s operations declined as | (DTI) has the responsibility to ensure a Cookson Aluminium PLC was 

the downturn in the construction industry | continuing supply of minerals for the reportedly proceeding with a $5.6 million 

depressed the demand for general steels. | country’s industry. DTI’s overview investment in a new secondary aluminum 

Production of tin concentrate decreased | includes all nonenergy, nonconstruction smelter at its Repton site near Derby. The 

as marginal mines were closed. Capper | minerals. These include metallic ores | new smelter will replace the original 

Pass Ltd. closed its tin smelter at | and such industrial minerals as barite, | Plant, which has been torn down. The 

Humberside citing the difficulty of getting | china clay (kaolin), fluorspar, high-grade smelter was scheduled to be operational 

sufficient supplies of concentrates. | limestone, potash, salt, and silica sand. by late 1992 with a design capacity 

Underground coal production decreased | The Department of Energy (DOE) is reported to be 30,000 mt/a of secondary 

when reserves were depleted. BC | responsible for mineral fuels that include ingot. | 
announced that seven mines were to be | coal, natural gas, and petroleum. DOE is The company had estimated the new 

closed by yearend 1991. Open pit coal | also responsible for the issuing of licenses facility would reduce its production costs 

production, on the other hand, continued | for the exploration, appraisal, and by one-third and meet the new United 

| strongly. Production of crude petroleum | production of natural gas and petroleum. Kingdom environmental regulations. The 

remained depressed owing to the | The Department of the Environment is smelter will have a flux-free process and 

continuing effects of the Piper Alpha | responsible for minerals used in the | Use electric furnaces to produce a salt- 

drilling rig disaster in 1988 and the gas | construction industry. These include free dross. This eliminates the problem of 

explosion on the Cormorant A drilling | aggregates, brick and brick clay, cement disposing of salt-containing residues in 

platform in 1989. Safety work was | and its raw material, dimension stone, | landfills. 

continuing. Redevelopment of these areas | gypsum for plaster, and sand and gravel. Deeside Aluminium Ltd. reported that 

was expected to be completed by 1993. | Both state and privately owned | its $5.6 million expansion project to 

(See table 1.) corporations produce minerals and increase production from the existing 

| mineral-based products. State ownership | 30,000 mt/a to 45,000 mt/a was nearing 
TRADE is mostly in the mineral fuels and nuclear | Completion and was expected to be on- 

, power industry. stream in early 1992. Deeside produces 

The United Kingdom has shifted from | [pm 1991, direct employment in the | billet from a mixture of about 80% 

being a net exporter as recently as 1986 | mineral industry, including quarrying, aluminium scrap and 20% primary 

to being a net importer in 1990-91. Part | was about 120,000 workers. (See table | aluminum. 

of the reason for the weaker export | 5.) The project included an additional 
performance during the past 3 years have direct-chilled casting system, an 
been problems in the United Kingdom | COMMODITY REVIEW Inductotherm 6-ton capacity melting 
sector of the North Sea oilfields. Exports| "__—<“<—~S73]}FSséi<i<i<‘<;72 3TW!*#*~<S*~*é‘ié‘iWté*d éfrmace, =and §=6 6Galtschi tilting 
to North America dropped about 20% in | Metals melting/holding furnace with a 22-ton 
the first half of 1991. It was thought this capacity. Deeside anticipated that the new 
was because of an adverse exchange rate | Alwninum.—There are four primary | Plant would enable it to broaden product 

and an oil surplus. aluminum smelters in the United | and alloy ranges. 

It was expected that the economy would | Kingdom. Three of these are owned and 
continue to slow further, which should | operated by British Alcan Aluminium | Copper.—Anglesey Mining PLC was 
cause the demand for imported consumer | [td. The fourth smelter, operated by | reportedly continuing with the 

goods to decline. The trade balance | Anglesey Aluminium Ltd., is 51% owned | development of its polymetallic mine on 

deficit at yearend was almost $28 billion,’ | by RTZ Corp. Ltd. and 49% owned by | Parys Mountain at Anglesey, North 
down from 1989’s deficit of $32 billion. | Kaiser Aluminum and Chemical Corp. | Wales. The company reported that a 
(See tables 2 and 3. ) These smelters produce about 60% of feasibility study by Kilborn Engineering 

Table 4 shows the impact of selected | domestic requirements for aluminum | Of Vancouver, Canada, had confirmed the 
classes of mineral commodities on the | metal. The remaining 40% is imported | viability of the project. A mine 

United Kingdom’s balance of payments development plan to produce 1,000 mt/d 
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has been prepared for the shaft | Egremont Mining Co. at the Florence | 1991. Capper Pass had established itself 
development area, which was reported to | Mine in Cumbria. Primary steel | in the market by producing high-grade tin 
contain about 2.3 Mit of the estimated 6 | production was based almost entirely on | from low-grade material. The company 
Mnt reserves. imported iron ore. also processed complex _ residues. 
The ore in this area was reported to| British Steel PLC’s (BS) integrated | Although Capper Pass was primarily a tin 

grade 1.43% copper, 3.43 % lead, 6.72% | steelworks were producing about 20% | smelter, several other metals were 
zinc, 78 g/mt silver, and 0.66 g/mt gold | less than planned levels. BS reported this | produced, including antimony, bismuth, 
and was expected to provide material for | was due to weakening steel demand and | cadmium, copper, indium, gold, and 
the first 7 years of mining. Separate | stiff competition in international markets | silver. The closure leaves Billiton’s 
copper, lead, and zinc concentrates would | where a sizable percentage of its products | smelter in the Netherlands as the only 
be produced by the proposed dense-media | are sold. The Central Statistics Office | plant in Europe capable of treating low- 
processing plant. The mine development | reported that steel consumption in the | grade tin concentrates. 
plan scheduled full production 1 year | United Kingdom fell by 13.4% to 12.2 | BS announced it was constructing a new 

| after Anglesey’s parent company, | Mmt of finished products. One factor | electrolytic tinning line in its plant at 
Imperial Metals Corp., completed | contributing to the drop in consumption | Trostre, South Wales. The line would be 
funding arrangements. was an estimated 6% decline in | capable of coating strip up to 1,200 mm 

construction activity. wide and up to 0.36 mm in thickness. 
Gold.—Interest in gold was reflected in | BS announced that it was intending to | Capacity of the new line was expected to 

the ongoing activities in gold exploration | cut 810 jobs from the 7,000 work force at | be about 120,000 mt/a. BS is the second 
and development in the United Kingdom. | the Scunthorpe Works and 360 jobs from | largest EC producer of tinplate after 
Northern Ireland, Scotland, and Wales | the 6,400 work force at the Teesside | Sollac, a subsidiary of Usinor Sacilor of 
continued as the three main areas of | Works by March 1992. The company had | France. 

concentration by companies. previously announced the closure of the 
Ennex International PLC was continuing | Ravenscraig hot strip mill in March 1991. | Industrial Minerals | 

exploration and development efforts onits | In late 1991, BS formally requested the 
Cononish project near Tyndrum, about96 | EC Commission to investigate the | Aggregates.—The United Kingdom, with 
km north of Glasgow, Scotland. The | proposed acquisition of a 20% stake in | production of about 22 Mmt/a, is the | 
company was continuing a drilling | the state-controlled steel company, Usinor | second largest marine aggregate producer 
program to locate additional ore zones at | Sacilor of France, by the Credit Lyonnais | in the world after Japan. The two 
depth and to the west of the project. The | bank, which is also controlled by the | countries collectively produce from 100 
company was seeking to expand minable | Government of France. BS expressed | Mmt/a to 120 Mmt/a of marine aggregate 
reserves to a minimum of 7 years mine | concerns that the proposed acquisition | which represents approximately 85% of 
life from the current estimated 4 years. | would create an indirect French | global output. The United Kingdom 
Ennex has filed a planning application |} Government subsidy to its steel industry | aggregates are derived from six main 

that specified an underground mine, | and impact competition. The Commission | areas—Humber, east coast, Thames 
supported by surface facilities, and | was expected to investigate the proposed | estuary, south coast, Bristol Channel, and 
producing about 500 mt/d using both | acquisition and issue a decision in the | Liverpool Bay. Production is derived 
shrinkage and blasthole mining methods. | near future. almost entirely from six companies 
Initial access would be by a 1,000-m adit. operating a total of 50 dredges. Marine 
Gold would be recovered both in| Tin.—The continued low price for tin in | aggregates play a major role in the supply 
concentrate and doré. Capital cost was | the world market, the lowest in 35 years, | of material to southern England where 
estimated to be $20 million with a | has caused rationalization in the industry. | there is a lack of crushed aggregate. 
construction time of 1 year after approval | Carnon Consolidated Ltd.’s Wheal Jane | Bardon Group PLC and Evered PLC 
of the planning application. Mine, near Truro, was shut down in | merged to form a new company, Evered 

In other gold-related activities, | early 1991. The pumps were turned off, | Bardon PLC. The merger resulted in a 
Andaman Resources PLC was continuing | and the mine was being allowed to flood. | new, enlarged quarrying operation and 
with its exploration program covering 530 | The mill at Wheal Jane was continuing | placed the new company as one of the 
square kilometers in the Highlands of | operations to treat ore from Carnon’s | largest aggregate producers in the United 
Scotland. Exploration emphasis was | South Crofty Mine near Camborne. The | Kingdom. Barton, a United Kingdom- 
mainly on alluvial gold localities. South Crofty Mine was the last tin mine | based company, has operations in the 

operating in the United Kingdom. | United States, which include five quarries 
Iron and Steel.—Production of iron ore | Geevor PLC’s mine near Land’s End | in the Massachusetts area. 

was limited to Peter Bennie Ltd.’s mine | ceased operation in 1990. Pioneer Aggregates (U.K.) Ltd. 
in Alberton, Oxfordshire, and a small | Capper Pass Ltd.’s tin smelter at North | commissioned a new aggregate and 
amount of hematite ore mined by | Ferriby, Humberside, closed in early | asphalt processing plant at its Durnford 
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Quarry near Bristol. Limestone | kaolin mines, 18 of which are in| Potash.—Cleveland Potash Ltd. (CPL), 

production was increased from 350,000 | Cornwall. | operates the Boulby Mine in Yorkshire 

mt/a to 1 Mmt/a. The asphalt plant will | |. ECC International Ltd. operates three | and was the only potash producer in the 

process up to 200 mt/h of material. underground mines and five quarries in | United Kingdom. The company also 
| Dorset; four quarries and one | mines rock salt, as a coproduct, from an 

Cement.—Castle Cement Ltd. was | underground mine in south Devon; and | underlying seam in the Boulby Mine. 

continuing with its project to expand | three open pit mines in north Devon. | CPL was continuing with construction of 

capacity at its Padeswood plant in North | Total production is about 350,000 mt/a. | a hot-leach filtration plant, a new 

Wales to 1.5 Mmt/a from 500,000 mt/a. Laporte PLC was reported to be | compactor, and additional screening 

The capacity increase was scheduled to | investing $32 million in the construction | facilities. 
come on-line in 1994. of a clay processing plant at Widnes, CPL was expecting that these projects, 

Castle was also constructing a cement | Cheshire. The plant, with a capacity of | estimated to cost $7 million, would 

terminal at West Thurrock on the Thames | 200,000 mt/a, was scheduled for | increase granular production by 30% and 

River. The cement terminal will be the | completion in late 1992 and would | would improve product quality. This was 

largest of its kind in Europe with a design | produce an activated earth natural | the first stage of a $10 million capital 
capability to handle vessels of up to | material and absorbent granules. The clay | investment program to improve recovery 
30,000 dwt and will have a total storage | feedstock would come from Laporte’s | at the Boulby Mine. | | 
capacity of 40,000 tons. Throughput | quarries in the United Kingdom and | 
capacity would be 500,000 mt/a with the | Spain. | Salt.—Imperial Chemical Industries 
potential to double this capacity. PLC (ICI) is the largest salt producer in 

Fluorspar.—Fluorspar mining is | the United Kingdom. ICI operates the 

Clays.—The United Kingdom is the | concentrated in Derbyshire and the major | Winsford Mine in Cheshire, which is one 

leading world producer and exporter of | producer is Laporte Minerals PLC. | of the largest underground mines in the 

ball clay. Also, it is the world’s largest | Laporte operates two underground mines | United Kingdom. Rock salt is mined at 

exporter and second largest producer, | and one open pit mine. The new Milldam | the Winsford Mine, which has a capacity 

after the United States, of kaolin (china | Mine came on-stream in late 1991. The | to produce 2 Mmt/a. ICI also produces 

clay). Watts Blake Bearne & Co. PLC | company was expecting the mine to | vacuum salt at its Weston Point facility, 

(WBB) is the largest producer of ball | produce 85,000 mt/a of ore grading 45% | which is the world’s largest single-stream 
clay. English China Clays PLC (ECC) is | to 50% CaF,. The ore is processed at | vacuum evaporation operation with a 
the largest producer of kaolin in the | Laporte’s Cavendish Mill near Sheffield. | capacity of 1.1 Mmt/a. Brine salt is 
United Kingdom and one of the major | Other producers include Deepwood | produced at the Holford, Preesal, and 
producers worldwide. Mining Co. Ltd. and Weardale Fluospar | Saltholme facilities for the internal 

All mining of ball clay is carried out in Ltd. One producer, Minworth Group | manufacture of chorine, caustic soda, and 

Dorset and Devon Counties in the | PLC, was placed in receivership in early | synthetic soda ash. 

southwest area of the United Kingdom. | 1991. British Salt Ltd. is the major white salt 

WBB Devon Clays Ltd. is responsible for producer. The company produces salt, 

the ball clay operations of WBB. The Gypsum.—British Gypsum, the | from solution mining, at the Warmington 

division operates seven open pit mines | subsidiary of BPB Industries PLC, is the | brine field. This is processed at its 

and three underground mines that have a | major producer of gypsum in the United | Middlewich plant, which has a capacity 

total combined output of 450,000 mt/a of | Kingdom. The company has mines in | of 825,000 mt/a of undried vacuum and 

crude ball clay. Cumbria, Leicestershire, | pure, dried vacuum salt. 

ECC Ball Clays Ltd. is responsible for | Nottinghampshire, Staffordshire, and | Irish Salt Mining & Exploration Co. 

the ball clay operations of ECC. The | Sussex that produce about 3 Mmt/a of | Ltd. produces rock salt from an 

division operates five quarries, three | gypsum. With few exceptions, all of this | underground mine at Kilroot, in Northern 

underground mines, and two open pit | material goes to supply the domestic | Ireland, which has a capacity of 300,000 

mines with a combined output of 450,000 | market. mt/a. The company is an important 
mt/a of crude ball clay. Seventy percent | British Gypsum was nearly finished | producer of deicing salt. Irish Salt 

of the output is exported. with its $187 million capital investment | awarded a contract in 1990 to enlarge the 
ECC was engaged in a _ major | program. This included a new mine and | shaft diameter at the mine from 2.0 m to 

restructuring exercise in 1991 and | a 600,000-mt/a plant at Barrow upon | 4.3 m to increase production efficiency. 
announced it was intending to focus its | Soar and _ refurbishing plants at | The project, estimated to cost $475,000, 

efforts on industrial minerals and | Robertsbridge and Kirkby Thore. was completed in early 1991 by Carnon 

construction materials with the main Contracting, a division of Carnon 
emphasis on ball clay, kaolin, and Consolidated Ltd. 

aggregates. ECC operates 20 open pit 
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Sand and Gravel.—TMC Pioneer | An output of 50,000 mt/a was expected | In the topping cycle, the coal is partly 
Aggregates Ltd., a joint-venture operation | when the mine becomes fully operational. | converted into a gas that is fed directly to 

between Pioneer Aggregates (U.K.) Ltd. a gas turbine generator to produce power. 

and TMC, was developing what was | Mineral Fuels The char that remains is fed to a fluidized 
expected to be the largest sand and gravel | — bed combustor, and heat from the 
operation in the United Kingdom. | Coal.—At the end of 1991, there were | combustor is passed to a steam cycle to | 
Production was planned to be between 1 | 65 underground mines operated by BC. | drive a turbine to produce further power. 
Mmt/a and 2 Mmt/a. The quarry is at | This represented a reduction of three | The exhaust from the gas turbine may 
Boreham, Essex, and covers 485 ha with | from those of the previous year. Privately | also be used in the hot gas stream that | 

estimated reserves of 34 Mmt. The | owned licensed underground mines | creates the fluidized bed. 
company was running a pilot plant to | numbered 156. Also, there were 59 open | The companies believe they can achieve - 

determine the best operating plan for | pit mines operated by 20 different | thermal efficiencies of more than 52% | 

efficient recovery. Pioneer Aggregates | contractors. Twelve open pit mines | using the combined technologies. This - 

(U.K.) Ltd. owns 26 quarries in the | ceased production, and 13 production | would be a 20% efficiency improvement | 

United Kingdom. | contracts for new open pit mines were | over conventional coal-fired power 
negotiated. stations. | 

Slate.—Most of the slate mining | Since the coal strike of 1984-85,BC has | All the mines of the Shelby Complex — 

activities in the United Kingdom is in | made remarkable progress in improving | are now in full production. The five | 

north Wales. There are also some mining | its competitiveness. Operating costs have | separate mines are North Selby, Riccall, 

operations in Cornwall and the Lake | been reduced by one-third, and output has | Stillingfleet, Whitemoor, and Wistow. | 

District. Penrhyn Quarries Ltd. is near | risen to more than 5 mt/worker shift. The | Each of the five mines, with total | 
Bangor, north Wales, and is the largest | total work force has been reduced to | production targeted at more than 11 Mmt, 

operation, producing about 25,000 mt/a | about 74,000 from almost 300,000 in | sends its output through two spine tunnels 

of roof slate. The quarry, 2,415 m by | 1980. Overall productivity in BC’s mines | to a drift outside the extraction area. This 

805 m excavated down to sea level, was | was 13% higher in 1991 compared to that | was the largest such project in Europe. 

considered to be the world’s largest | of 1990. This compares with increases in | The Wistow Colliery was the first 
quarry. Penrhyn produces more than one- | the 2 previous years of 4.6% and 9.1%, | colliery in Europe to mine more than | 
half of the total United Kingdom | respectively. Although productivity has | 100,000 tons of coal in a workweek. The 
production of roofing slate. The company | shown an _ impressive ise, total | record output of 101,203 tons was | 
exports about two-thirds of its production. | production has been declining since 1983. | achieved in 5 working days. | 

| BC negotiated a 3-year contract to} British Coal Opencast’s (BCO) new | 

Tale.—Alexander Sandison & Sons Ltd. | supply coal to the newly formed electric | Stobswood Mine in Norththumberland | 

continued to be the only producer of talc | utilities, National Power and PowerGen. | became operational in late 1991. Crouch | 
in the United Kingdom. Sandison | For the first 2 years BC was committed | Mining Ltd. is the contractor operating | 
produces from 12,000 to 14,000 mt/a of | to supply at least 70 Mmt/a of coal and | the open pit mine for BCO. The | 

low-grade talc, containing up to 50% | for the third year would supply not less | Stobswood Mine is a replacement for | 

magnesium oxide, from an open pit | than 65 Mmt/a. The price structure was | BCO’s nearby Butterwell Mine, which 
operation at Crossgoe in the Shetland | based on Net Calorific Value, and in real | was expected to cease operations at 
Islands. The ore is processed by | terms, was not anticipated to contain any | yearend 1991. 
Fordamin Co. Ltd. at its plants at Yate | price increases for the next 3 years. The | The mine was expected to produce | 
and Stockton. The ore is ground to 300 | electricity industry accounts for about | about 12 Mmt/a over a 15-year period. 
mesh and is used in fertilizers, ceramics, | 80% of BC’s total sales. Coal contributes | The coal will be mined from about 28 | 

and general fillers. about 31% toward primary energy | seams that vary in thickness from 0.13 m 

Shetlands Talc Ltd., a joint venture | consumption. to 1.29 m. The overburden to coal ratio | 
between Anglo European Minerals Ltd. | BC continued with its emphasis on clean | 1s 20:1. | 
and Dalraida Mineral Ventures Ltd., was | coal technology research. The company | 
granted planning permission to exploit a | was continuing research on pressurized | Natural Gas.—British Gas PLC (BG) 

talc-magnesite deposit at Cunningsburgh, | fluidized bed combustion techniques. | avoided an investigation into its marketing | 

Shetland Islands. The company reported | Other clean coal research involved a $315 | policies by the Government’s Monopolies | 
that drilling had indicated an estimated | million joint-venture project between BC, | and Mergers Commission by reaching an | 

1.2 Mmt of reserves of 95% talc content | PowerGen, and an engineering company, | agreement with the Office of Fair Trading 
material with a brightness of 80% to | GEC Alsthom Ltd., which involves | (OFT). BG agreed to reduce its current 

85 %. The company was intending to start | combining the fluidized bed technique | 90% to 95% share of the contract market 
flotation testing of bulk samples in 1992. | with a new technique called a “topping | to 40% by 1995. This agreement with 

cycle." OFT was intended to bring more 
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competition into the commercial and | 16,629-km, 1.435-m_ standard-gauge | result of an extensive range of 
industrial gas markets. system with 4,205 km of electrified and | organizations in the country, with various 

BG reported it had accepted the | 12,591 km of double or multiple track. | interests in the mineral industry 
Government’s Office of Gas Supply | There are additional standard- and | internationally, rather than production 

(Ofgas) proposals on a formula that will | narrow-gauge lines that are privately | from the domestic industry. This is 
control gas prices for about 17 million | owned and operated. Northern Ireland | expected to continue. | 
customers for 5 years effective April 1, | Railways (NIR) operates a 332-km, | Exploration is also expected to continue 

1992. The formula covers gas supplies to | 1.600-m-gauge system with 190 km of | both onshore and offshore. Onshore 

United Kingdom customers using less | double track. exploration activities will be mainly 

than 2.5 billion Btu/a, which would | All three major steel-producing areas | directed toward precious metals. Offshore — 
include residential and most commercial | are on or near tidewater. Petroleum | exploration interest will continue to be 

customers. refineries are likewise on the coast. The | focused on North Sea areas, particularly 
Conoco (U.K.) Ltd. halted production | major cargo ports are Bristol, Liverpool, | east of the Shetland Islands and in the 

from the Viking A_ gas_ production | London, and Southhampton in England; | southern North Sea, which have been the 

complex in the southern part of the | Glasgow in Scotland; Cardiff and Milford | most prolific areas in the past. 

United Kingdom North Sea. Conoco | Haven in Wales; and Belfast in Northern | Redevelopment of the Piper Alpha and 

reported the Viking A decision involved | Ireland. Cormorant A areas was expected to be 

several considerations, including safety, | Transportation, not only in the United | completed by 1992. Additional safety 

age of facilities, and current production | Kingdom but also in the whole of | work in the North Sea is expected to 

volume. Gas production will continue | Europe, will change significantly with the | continue. 

from the Viking B complex, which has | completion of the Channel Tunnel. The 

five unstaffed satellite platforms. tunnel, referred to as the "Chunnel," is 

being constructed underneath the English sounds sterling (0 vane ee coment 
Petroleum.—There were 186 offshore | Channel and will connect Folkestone, | ¢1.00=Us$1.87, the average rate during 1991. | 

exploration and appraisal wells drilled in | England, and Coquelles, near Calais, 
1991. Although this was 17% less than | France. From these terminals, people OTHER SOURCES OF INFORMATION 

those of the previous year, it was still | will drive their cars and trucks onto trains . | 

considered to be a high level of activity. | that will transport them 49 km to each Agencies ; 
Total production was slightly below that | respective side in about one-half hour British Geologic Survey, 

: : . Keyworth, Nottingham NG125GG | 
| of 1990. However, there was a trend of | Everything going through the tunnel will |  Ypiteg Kingdom 

improvement with production in the | move by high-speed rail. 

second half of the year significantly The system consists of three tunnels: | Central Statistics Office 

higher than that in the first half. | one running north, one running south, | Great George Street 

Production levels continue to be affected | and a service tunnel with connections | London, SW1P 3AQ | 

by safety work in the North Sea. between the two main tunnels. The | United Kingdom 
The United Kingdom has an onshore | tunnel system, which has 38 km under 

producing oilfield. The Wytch Farm | water, is the longest undersea tunnel ever | Department of Economic Development 
Field in Dorset contains estimated | built. It is also the largest privately (Northern Ireland) 

; . ; 1 oa Belfast BT1 3AJ 
reserves of 400 Mbbl. Exploration and | financed construction project in history N 

naa: . aa: orthern Ireland 
drilling by BP confirmed that the field | with an estimated cost of $15 billion. United Kingdom 

extends offshore under Poole Bay. The | Completion of the two railway tunnels 

extent and amount of additional reserves | was estimated for June 1993, at which | Department of Energy | 

had not been reported at yearend. time service between Folkestone, United 1 Palace Street 

Kingdom, and Calais, France, will begin. London SWIE 5HE 

Reserves The Channel Tunnel linking the two | United Kingdom 
countries will be a vital component of the 

Reserves of major minerals in the | Single Market 1992 when the EC | Department of Environment 
United Kingdom are listed in table 6. | becomes one marketplace of 320 million carina 

n 
(See table 6.) people. United Kingdom 

INFRASTRUCTURE OUTLOOK Department of Trade and Industry 

123 Victoria Street 
Rail and trucking transportation is well | The United Kingdom is a significant | London SW1E 6RB 

developed and excellent. The state- | player in the world mining and mineral | United Kingdom 
owned British Railways (BR) operates a | processing industries. This is more the 
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Publications _ 
British Geologic Survey, Keyworth: 
United Kingdom Mineral Yearbook, annual. — 

Central Statistics Office, London: 

Annual Abstracts of Statistics, annual. 

Monthly Digest of Statistics, monthly. 

CSO Minerals, annual. | 

Department of Energy, London: 
Digest of United Kingdom Energy Statistics, 

quarterly. 

Energy Trends, monthly. | 

Department of Trade and Industry, London: 
Overseas Trade Statistics of the United 

Kingdom, annual. 

World Bureau of Metal Statistics, London: 

World Metal Statistics, monthly. 

Annual Reports of various companies. 
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TABLE 1 

UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) : 

Commodity 1987 1988 1989 1990 1991° 

METALS | 

Aluminum: : 

Alumina from imported bauxite | 109,800 114,600 116,200 °115,000 110,000 

Metal: : 

Primary . © 294,382 300,166 297,313 293,678 290,000 
Secondary 116,744 105,764 109,695 120,854 120,000 

Cadmium: Metal including secondary 498 399 395 400 300 

Copper: | | 

Ore and concentrate, Cu content 750 732 508 945 600 

Metal, refined: 

Primary 54,023 °49,258 48 643 46,991 48,000 

Secondary 68,264 *74,700 °70,390 74,643 70,000 

Total | 122,287 123,958 119,033 121,634 118,000 

Iron and steel: 

Iron ore: 

- Grossweight #2 262,700 224,100 34,297 30,000 25,000 
Fe content 58,000 49,302 *8,000 *6 ,000 5,000 

Metal: | 

Pig iron thousand tons 12,017 13,056 12,638 12,277 12,000 
Ferroalloys, blast-furnace: 

Ferromanganese do. 92 107 143 *145 140 

Steel, crude do. 17,414 18,950 18,813 17,908 16,511 

Rolled products do. 18,606 20,909 15,165 14,502 12,000 

Lead: 

Mine output, Pb content 691 1,185 ™,200 1,400 1,200 

“Meal: s—s—SSSS — — OO — 
Smelter: sti“‘“‘=~s‘“‘“‘SOO!U 
Bullion from imported concentrate | 35,200 34,901 34,523 42,728 40,000 
Secondary (refined)? 201,100 *201,600 *200,000 ™113,172 110,000 

Total 236,300 236,501 °234,523 ™155,900 150,000 

Refined: 

 Primay® ss s—<“isSOSTC(“‘( SS 445,823 172,213 156,983 156,483 150,000 
Secondary* 201,131 201,632 *193,500 177,801 170,000 

Total 346,954 373,845 *350,483 *334,284 320,000 

Magnesium metal, secondary including alloys® 1,000 1,200 1,000 900 800 

Nickel metal, refined® * 229,500 27,700 26,100 26,800 26,000 

Silver: Mine output, Ag content kilograms 2,031 2,113 1,689 1,500 1,000 

Tin: 

Mine output, Sn content 4,003 3,454 3,846 °4,200 4,000 

Metal: 

Primary 12,135 9,014 3,584 6,100 5,000 
Secondary (refined) 4,871 7,757 7,184 *5 ,900 4,000 

Zinc: 

Ore and concentrate, Zn content 6,522 5,502 5,771 6,594 6,000 

Metal, smelter 81,360 76,028 79,773 93,309 90,000 
See footnotes atendoftablew 
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TABLE 1—Contintued 

UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1987 1983 1989 1990 1991° 

INDUSTRIAL MINERALS 

Barite® 77,000 76,253 70,026 - *°70,000 65,000 

Bromine 26,184 27,123 29,907 *28,000 26,000 

Cement,hydraulic = ~~~ thousandtons = 14,311 16,500 *15,000 °14,000 12,000 

Clays: 

Fire clay® do. 900 1,060 1,000 1,000 1,000 

Fuller’s earth® ’ do. 213 213 210 2204 200 

Kaolin (china clay) do. 3,059 3,278 "3,140 3,037 3,000 

Ball clay and pottery clay’ do. 2679 716 780 820 800 

Other, including shale do. 18,262 18,899 *18,500 °17,000 17,000 

Diatomite® 350 320 270 240 200 

Feldspar (china stone) 5,692 6,267 6,470 °6,500 6,000 

Fluorspar, all grades* 120,400 103,800 122,057 °120,000 75,000 

Gypsum and anhydrite® thousand tons 3,500 3,700 4,000 4,000 4,000 

Lime: Quicklime and hydrated’ do. 2,800 2,800 2,800 2,800 2,800 

Nitrogen: N content of ammonia do. 1,415 1,105 1,037 1,148 1,150 

Potash, K,O equivalent ™428,200 7459 900 462,000 ™488,000 450,000 

| Salt: 

Rock thousand tons 1,855 877 594 "600 600° 

“Frombrne SOt=<Ci=C=‘CSSS..... ed 1,554 1,426 “1,500 F #1 ,200 1,200 

In brine, sold or used as such do. 3,672 3,827 *3,600 °3 600 3,600 

Sand and gravel: : 

Common sand and gravel do. 117,827 136,404 °135,000 °122,000 120,000 

Industrial sand® do. 23,265 4,300 4,500 4,300 4,000 

Sodium compounds, n.e.s.: Carbonate, synthetic® do. 2765 1,000 1,000 1,000 1,000 

Stone: | 

Crushed: | 

Calcite do. *10 23 17 °19 18 

Chalk do. 13,444 14,516 15,000 °12,500 12,000 

Chert and flint® do. 15 11 12 10 10 

Dolomite® do. 217,000 19,900 21,000 20,500 20,000 

Igneous rock’ do. 239,529 51,959 55,000 53,500 52,000 

Limestone® do. 7110,641 105,816 112,000 109,000 110,000 

Sandstone including ganister do. 13,824 18,901 19,593 °19,000 18,000 

Slate including fill do. 322 *708 590 *600 500 

Total do. 194,785 211,834 *223 212 215,129 212,528 

Dimension:* 

Igneous do. 100 128 100 100 100 

Limestone do. 2244 233 | 200 200 200 

Sandstone do. 2142 183 200 200 200 

Slate do. 35 40 50 50 50 

Strontium minerals 22,655 25,553 20,885 724,734 25,000 

See Tone mu cad OF WOO 
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| TABLE 1—Continued 

UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 
INDUSTRIAL MINERALS—Continued 

| Sulfur, byproduct: 

| Of metallurgy* 751,398 55,000 52,000 50,000 45,000 
Of petroleumrefining === = 2 = ~—~—«*219,000 129,000 °130,000 *125,000 120,000 

Total® 2170,398 184,000 182,000 175,000 165,000 
| Talc, soapstone, pyrophyllite _ 12,529 14,182 15,413 14,781 12,000 

Titania’ ° *225,600 230,000 225,000 225,000 200,000 
| MINERAL FUELS AND RELATED MATERIALS 

Coal: 

Anthracite thousand tons 2,091 1,827 1,800 °1,900 1,600 
} Bituminous including slurries, fines, etc. do. 102,344 101,964 *101,135 04,397 96,127 
Lignite do. 6 °18 16 718 16 

Total do. 104,441 *103,809 102,951 96,315 97,743 
Coke:* 

Metallurgical *7,585 7,610 7,572 *7,500 7,000 
Breeze, all types 2273 277 200 200 200 

. Fuel briquets, all grades® 21,637 1,464 1,500 1,500 1,200 
Gas, natural: 

Marketable” million cubic meters 47,623 45,729 44,711 50,600 51,000 
| Marketed!! do. 43,690 41,761 41,228 45,771 46,000 
| Natural gas liquids” thousand 42-gallon barrels 66,039 58,035 751,086 741,830 51,040 
| Petroleum: 

Crude!’ , do. 878,099 820,515 655,530 687,000 684,750 
| Refineryproducts: a oo a a 
| Liquefied petroleum gases do. 17,110 19,129 19,221 18,792 19,000 

Naphtha including white spirit do. 18,123 16,728 "15,359 16,209 721,376 
Gasoline do. 209,780 224,477 231,515 227,154 236,241 
Jet fuel do. 48,504 53,800 *56,800 60,328 256,296 

; Kerosene do. 17,592 17,740 18,480 17,895 218,957 
Distillate fuel oil do. 159,828 178,480 173,706 "174,594 7194,385 
Residual fuel oil do. 85,228 83,217 "82,477 87,359 787,945 
Lubricants —“—=i~‘“—s~s*s‘“—*S*S*S*S”S”S”S”SSTOOOCOCOC dn 6,202 6,790 "7,350 6,832 26,811 

| Bitumen do. 12,459 13,908 ™14,501 714,871 213,950 
| Petroleum coke* do. 72,844 2,976 3,100 3,225 3,000 
| Petroleum wax" do. 449 496 425 315 300 

| Unspecified do. 2,100 3,563 *3,570 3,985 3,600 
Refinery fuel and losses do. 44,889 47,626 36,825 42,600 41,400 
Total® do. ?625,108 668,930 663,329 674,159 703,261 

"includes data available through May 1992. 
*Reported figure. 

"Includes a small quantity of primary lead from domestic concentrate. 

“Produced entirely from imported bullion and includes the lead content of alloys. 
"Refined nickel and nickel content of ferronickel. 
“Includes witherite. 
"Salable product. 
“Proportions of grades not available; probably about two-thirds acid grade. 

Meare, exchading gas flared or reinjected. 
"Marketable methane, excluding that used for drilling, production, and pumping operations. 
“includes ethane, propane, butane, and condensates. 
“Exchades gases amd condensates. 
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TABLE 2 

UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

nr
 

: Destinations 

Commodity 1989 1990 United Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 229 145 NA _ NA. 

Alkaline-earth metals 130 50 — Ireland 20; Switzerland 19; New Zealand 3. 

Aluminum: 

_ Ore and concentrate ; 14,983 1,402 — France 1,341; Netherlands 23; Finland 22. 

Oxides and hydroxides 55,106 53,840 3,408 France 6,340; Sweden 4,753; Netherlands 3,740. 

Ash and residue containing aluminum 843 793 — West Germany 300; Italy 249; France 163. : 

Metal including alloys: 

Scrap 99,334 94,452 707 West Germany 25,758; Italy 15,310; France 

11,405. 

Unwrought | 169,195 156,600 705 West Germany 68,412; Belgium-Luxembourg 13,224, 

France 12,463. 

Semimanufactures 170,174 185,581 8,580 West Germany 35,221; Italy 26,496; Ireland 22,757. 

Antimony: Metal including alloys, all forms 167 115 NA Belgium-Luxembourg 16; Australia 15; unspecified 

39. 

Arsenic: Metal including alloys, all forms 30 92 2 France 24; Spain 21; Finland 20. 

Beryllium: 

Oxides and hydroxides 314 2 2 

Metal including alloys, all forms 2 11 5 Cyprus 1; France 1. 

Bismuth: Metal including alloys, all forms 413 598 72 France 163; Italy 98; West Germany 70. 

Cadmium: Metal including alloys, all forms 570 621 16 Republic of Korea 212; France 175; Japan 98. 

Chromium: 

Ore and concentrate 64 36 ?) ‘Nigeria 20; Norway 16. 

Metal including alloys, all forms 3,409 3,301 1,005 West Germany 482; Ireland 363. 

Cobalt: 

Ore and concentrate ?) 22 — All to Ireland. 

Oxides and hydroxides 1,200 1,413 86 Belgium-Luxembourg 415; West Germany 152; 

France 139. 

Ash and residue containing cobalt 17 9 — All to West Germany. 

Metal including alloys, all forms 1,089 1,385 83 France 305; Netherlands 192; Italy 168. 

Columbium and tantalum: 
| 

Ore and concentrate 6 3 — Mainly to West Germany. 

Metal including alloys, all forms: 

Columbium (niobium)’ 1 3 — Brazil 1; Cayman Islands 1. 

Tantalum 48 38 6 West Germany 27; Malaysia 3. 

Copper: 

| Ore and concentrate 1,378 5,138 — Canada 4,826; West Germany 154; France 64. 

Matte and speiss including cement copper 
value, thousands $3 $7 $1 Ireland $4; West Germany $1. 

Oxides and hydroxides 813 761 104 —_ Belgium-Luxembourg 235; France 113. | 

Sulfate 1,094 870 17 Ireland 234; France 212; Netherlands 73. 

Ash and residue containing copper 2,714 2,942 — Belgium-Luxembourg 1,609; Spain 944; India 217. 

See footnotes at end of table. 
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| TABLE 2—Continued 
UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODIT IES' 

(Metric tons unless otherwise specified) 

. Destinations ; . 
. Commodity 1989 1990 wnited Other (principal) 

METALS—Continued : 
Copper—Continued: 

Metal including alloys: 

Scrap 127,878 111,208 90 West Germany 37,702; Belgium-Luxembourg 26,375; | 
Italy 24,909. 

Unwrought 30,450 32,651 878 West Germany 9,251; Italy 7,452; France 5,156. : 
Semimanufactures | 112,357 121,018 4,998 West Germany 15,943; Ireland 14,766; France 

11,578. 
Germanium: 

| 
Oxides and hydroxides 6 4 — Netherlands 3. Hong Kong 1. 
Metal including alloys, all forms 8 6 1 Hong Kong 4; China 1. | 

Gold: 

Waste and sweepings value, thousands $10,563 $11,069 NA NA. 
Metal including alloys, unwrought and | | partly wrought kilograms 924,866 828,425 13 Singapore 11,182; Sweden 9,963; Italy 6,558. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 1,528 2,442 60 West Germany 1,127; Netherlands 382; Cuba 228. 
, Pyrite, roasted ?) 2 — Ireland 1. 

Metal: 

Scrap thousand tons 3,250 3,198 1 Spain 1,484; India 397; Malaysia 183. 
Pig iron, cast iron, related materials 20,470 79,801 314 France 18,314; Belgium-Luxembourg 16,200; 

West Germany 8,453. : 
Ferroalloys: 

Ferrochromium 850 776 — Pakistan 186; Mexico 165; France 131. 
Ferromanganese 38,237 41,389 1,502 Belgium-Luxembourg 19,846; Netherlands 8,438; 

France 3,056. 
Ferromolybdenum 6,853 5,282 107 West Germany 2,136; Netherlands 705; Spain 433. 
Ferronickel 76 5 — All to Belgium-Luxembourg. 
Ferrosilicochromium 7 77 34 France 19; Ireland 12. 
Ferrosilicomanganese 673 181 — Egypt 111; France 46; Finland 22. 
Ferrosilicon 2,072 1,670 13 Ireland 295; West Germany 264; Portugal 185. 
Silicon metal 772 894 270 West Germany 219; Belgium-Luxembourg 128. 
Unspecified 18,051 20,553 1,671 West Germany 3,685; France 3,235; Taiwan 1,793. 

Steel, primary forms thousand tons 1,486 1,310 293 Greece 330; West Germany 248; Italy 191. 
Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: | 
Not clad, plated, coated do. 1,293 1,424 88 Spain 242; West Germany 209; Italy 121. 
Clad, plated, coated 746,944 763,022 15,050 France 84,589; West Germany 81,132; Spain 58,234. 

Of alloy steel 229,907 208,396 17,880 | West Germany 31,830; Italy 28,597; France 20,891. 
Bars, rods, angles, shapes, sections 

thousand tons 2,053 2,582 304 West Germany 306; Belgium-Luxembourg 234. See footnoca atendoftuble. SO 
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TABLE 2—Continued 

UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ : 

(Metric tons unless otherwise specified) | 

Destinations 

Commodity 1989 1990 United Other (principal) 

————HIETALS—Continued 
Iron and steel—Continued: 

Metal—Continued: 

Rails and accessories 157,196 149,825 6,479 _—_ Iran 22,356; India 21,215; Portugal 10,847. | 

Wire 142,017 142,199 19,123 France 15,817; West Germany 11,737; Ireland 

10,449. 

Tubes, pipes, fittings 734,028 579,405 22,663 Netherlands 64,096; West Germany 54,125; 

Sweden 39,760. 

Lead: | ' 

Ore and concentrate 5,295 1,424 8 France 1,364; West Germany 23; Austria 20. 

Oxides 6,095 7,616 2 West Germany 1,800; France 1,618; Sweden 833. 

Ash and residue containing lead 9,879 9,698 — Belgium-Luxembourg 9,425; Netherlands 122; | 

Metal including alloys: 

Scrap . 29,320 20,663 _— Ireland 7,917; West Germany 3,679; France 2,175. 

Unwrought 109,397 118,005 336 West Germany 50,653; France 17,002; Austria 8,033. 

Semimanufactures 10,318 8,810 33 Belgium-Luxembourg 3,180; West Germany 1,811; 

France 644. 

Lithium: Oxides and hydroxides 221 275 — France 35; West Germany 29; Italy 23. | 

Magnesium: Metal including alloys: 

Scrap | 158 177 3 West Germany 75; Norway 73; Belgium-Luxembourg 

| 23. 

Unwrought | 1,553 663 234 West Germany 77; Japan 70. 

Semimanufactures 715 646 20 Ireland 237; Iran 74; France 61. 

Manganese: : 

Ore and concentrate: Metallurgical-grade 778 394 — Italy 230; Spain 80; Syria 51. 

Oxides 703 442 @) Ireland 217; West Germany 40; Nigeria 36. 

Metal including alloys, all forms 2,520 1,697 NA Australia 635; Italy 383. 

Mercury 128 176 1 Netherlands 80; Namibia 30; Brazil 20. 

Molybdenum: 

Ore and concentrate: 

Roasted 2,089 2,886 — Netherlands 1,762; Austria 322; Sweden 306. 

Unroasted 376 174 —_ Belgium-Luxembourg 139; France 27. 

Oxides and hydroxides 676 557 — Netherlands 317; Austria 140; Belgium-Luxembourg 

47. 

Ash and residue containing molybdenum 23 96 — Netherlands 40; Taiwan 28; Belgium-Luxembourg 22. 

Metal including alloys: 

Scrap 3 33 — West Germany 29; France 4. 

Unwrought 299 308 56 West Germany 71; France 56. 

Semimanufactures 44 57 1 West Germany 29; France 6; Italy 5. 

Nickel: 

Ore and concentrate 127 96 ?) Spain 60; Japan 18; Hong Kong 10. 

Matte and speiss 4 255 21 Sweden 76; Belgium 49; Netherlands 22. 

Oxides and hydroxides 655 66 — Australia 42; Indonesia 16; Netherlands 5. 

Ash and residue containing nickel 8,880 7,705 176 Canada 5,394; India 917; Netherlands 418. 

Sco fomnnae ahead Of bo 
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TABLE 2—Continued 

UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! | 

7 (Metric tons unless otherwise specified) 

Destinations 
Commodity 1989 1990 Waited Other (principal) 

___METALS—Contined 
Nickel—Continued: 

Metal including alloys: | | 

Scrap st—<“‘i‘s™SOSOSOSC*” 4,772 5,070 1,088 + Sweden 1,507; West Germany 862. 
Unwrought 14,500 18,126 — 934 Belgium-Luxembourg 4,375; Sweden 3,517; West 

Germany 2,337. 

Semimanufactures 13,898 12,817 453 Japan 2,651; France 2,309; West Germany 1,948. 

Platinum-group metals: 

Ore and concentrate value, thousands $284 $423 $45 Switzerland $359; Japan $8. —_ 
Waste and sweepings do. $25,237 $24,247 $1,954 Italy $21,652. 

Metals including alloys, unwrought and | | 
partly wrought: : 

Platinum kilograms 34,388 45 347 5,495 | West Germany 14,515; Japan 7,763. 
Palladium do. 30,086 30,371 10,057 West Germany 9,410; Japan 3,019. 

Rhodium do. 2,914 3,909 1,503 West Germany 519; Italy 463. 
Iridium do. 6,666 2,260 276 Netherlands 488; Japan 474; Italy 419. 

Rare-earth metals including alloys, all forms 100 84 7°~ Ireland 38; Australia 20; West Germany 14. 

Selenium, elemental 226 294 84 Spain 59; West Germany 32. 
Silicon, high-purity 31 81. 1 Ireland 51; West Germany 14; Denmark 6. 

Silver: | , 
Ore and concentrate value, thousands $7 $4 — All to Ireland. 

Waste and sweepings do. $17,170 $33,179 $1,951 Belgium-Luxembourg $12,563; Japan $6,282; 
| France $3,566. 

Metal including alloys, unwrought and Switzerland 1,287; United Arab Emirates 797; 
partly wrought 1,602 2,848 1 West Germany 437. 

Tellurium, elemental 27 21 12. _—‘ France 4; Spain 2. | 

Tin: | 

Ore and concentrate 1,944 1,426 — Malaysia 1,183; Singapore 183; West Germany 31. 

Oxides | ?) 841 NA NA. . 
Ash and residue containing tin | 542. 251 — West Germany 84; Belgium-Luxembourg 75; 

Netherlands 56. 

Metal including alloys: 

Scrap 613 448 C) West Germany 352; Italy 45; India 20. 
Unwrought 6,648 6,768 80 Netherlands 4,073; West Germany 746; Italy 304. 

Semimanufactures 2,193 3,406 2 Nigeria 2,198; Italy 509. 

Titanium: 

Ore and concentrate 1 33 — Belgium-Luxembourg 22; Netherlands 10; Japan 1. 

Oxides 36,360 26,714 9,032 West Germany 2,739; Italy 2,272. 

Metal including alloys: 

Scrap 2,823 1,058 362 _— Italy 130; West Germany 129. 
Unwrought 1,228 1,192 372 West Germany 166; Italy 125. 
Semimanufactures 1,769 2,445 187 France 1,000; West Germany 374; Italy 131. 

Tungsten: 

Ore and concentrate 57 24 — West Germany 20; Israel 2; Sweden 2. 
Oxides and hydroxides 27 15 — Portugal 11; Spain 2; France 1. 

Ash and residue containing tungsten ?) 45 35 — Spain 10. 
Sce footnotes atend of 
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| Oe “TABLE 2—Continued | 
UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

I 

| Destinations | 

Commodity | a | 1989 | 1990 eae | Other (principal) 

METALS—Continued © | 7 | | 

Tungsten—Continued: | 

Metal including alloys: | | | 

Scrap 94 371 37. West Germany 195; Sweden 65; Belgium-Luxembourg 

| 46. 

Unwrought 3 _ 227 19 West Germany 60; Belgium-Luxembourg 43; 

: | Switzerland 25. 

Semimanufactures | | | 211 279 19 Netherlands 86; West Germany 78; France 22. 

Uranium and thorium: | 

Ore and concentrate _ | 438 — 104 104 | 

Metal including alloys, all forms: : SO | 

Uranium value, thousands $51,064 $98,917 $17,835 NA. 

Thorium pO | | 9 17 12 ‘France 3; West Germany 1. 

Vanadium: | 

Ores and concentrates | | | 90 _ | 

Oxides and hydroxides a : 1 31 — Netherlands 22; Chile 7; Taiwan 2. 

Ash and residue containing vanadium | | 4 20 — All to Portugal. 

Metal including alloys: | . 

Scrap | | — 12 l — All to Iran. 

Semimanufactures 32 22 21 Norway 1. 

Zinc: | | | 

Ore and concentrate — 13,363 21,927 — Netherlands 13,702; Australia 8,015; Spain 59. 

Oxides | 5,306 6,141 | 50 Sweden 2,607; Ireland 851; West Germany 663. 

Blue powder : 2,991 221 30 Denmark 306; Saudi Arabia 225; West Germany 224. 

Matte | 896 1,200 — Norway 1,181; Belgium-Luxembourg 18. 

Ash and residue containing zinc | | 6,305 3,292 — Spain 1,181; France 666; Belgium-Luxembourg 

Metal including alloys: 

Scrap | | - 30,256 25,636 235 Taiwan 8,016; West Germany 7,732; India 1,613. 

Unwrought 16,339 19,085 456 _—‘ France 5,635; Portugal 2,485; Belgium-Luxembourg 

2,256. 

Semimanufactures 6,019 4,569 79 Belgium-Luxembourg 1,392; West Germany 563; 
France 352. , 

Zirconium: 

Ore and concentrate 844 888 128  Belgium-Luxembourg 225; Spain 162. 

Oxides 2,365 2,281 NA NA. 

Metal including alloys: 

Scrap 48 20 17 West Germany 3. 

Unwrought 44 29 6 France 19; Sweden 4. 

Semimanufactures | 125 95 5 West Germany 41; France 24; Netherlands 11. 

Other: 

Ores and concentrates | 491 72 — West Germany 66; France 3. 

Oxides and hydroxides 300,504 1,670 NA NA. 

Ashes and residues 12,387 15,854 872 Netherlands 7,330; Belgium-Luxembourg 5,495. 

Base metals including alloys, all forms 17 68 22 Canada 19; Denmark 17. 

See footnotes at end of table. 
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TABLE 2—Continued | 
UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

| | Destinations 
Commodity , | 1989 1990 United Other (principal) 

INDUSTRIAL MINERALS | | 
Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 1,831 1,392 4 Ireland 433; Libya 250; West Germany 109. 
Artificial: | | | 

Corundum | | 13,599 | 13,543 208 West Germany 4,719; Netherlands 1,281; Spain 
— | : 1,033. 

Silicon carbide a 1,397 721 — West Germany 333; Namibia 130; Netherlands 76. 
Dust and powder of precious and semi-. | : . | | | 
precious stones including diamond kilograms _ 3,210 © 5,252 1,778 _Israel 1,280; India 335. 

| Grinding and polishing wheels and stones | | 5,393 5,838 1,057. West Germany 1,003; France 637. | 
Asbestos, crude | 274 291 — Yugoslavia 55; India 43; Taiwan 39. 
Barite and witherite . - 14,572 25,365 — Angola 7,902; Norway 5,684; Ireland 2,875. 
Boron materials: | | | - 
Crude natural borates | 1,252 904 — France 838; West Germany 25; Italy 20. : 
Elemental . 2 22 _— Belgium-Luxembourg 20; Yugoslavia 2. : 
Oxides and acids | 323 212 ?) Ireland 88; Saudi Arabia 37; Netherlands 27. 

Bromine = =——iti‘“‘*~*”:*S:”S:SC*SOD~S~S*«S«G~S~S*«~”~S*«é@edigiumm- Luxembourg 1,381 Netherlands 564, 
| | Switzerland 458. 

Cement 203,340 266,817 2,605 Ireland 208,386; France 8,988; Denmark 7,510. 
Chalk - | 31,454 26,516 — 36 West Germany 5,666; Finland 5,408; Portugal 2,323. 
Clays, crude: 7 

Bentonite | 49,012 62,097 618 Sweden 15,423; West Germany 11,336; Finland 
| 7,636. 

Chamotte earth 309 488 — West Germany 156; Italy 84; France 44. 
Fire clay . 617 877 155. Ireland 165; Ghana 127. 
Fuller’s earth | 33,663 33,747 30 Singapore 10,878; West Germany 9,551; Sweden 

oO 4,560. 
Kaolin thousand tons 3,069 3,042 15 Finland 718; West Germany 501; Italy 303. 
Unspecified 211,147 66,623 NA NA. | 

Cryolite and chiolite 34 138 — Namibia 78; Ireland 47; Egypt 6. | 
Diamond, natural: 

Gem, not set or strung thousand carats 53,363 32,839 818 Belgium-Luxembourg 18,073; India 11,150; Israel 

1,023. 
Industrial stones do. 23,245 27,054 5,034 Ireland 19,600; Senegal 823. 
Unsorted stones do. 1,221 2,200 279  Belgium-Luxembourg 1,466; Namibia 207. 

Diatomite and other infusorial earth 707 2,556 — Sweden 2,103; Ghana 101; Ireland 92. 
Feldspar, fluorspar, related materials: 

Feldspar 3,142 2,447 (?) Norway 2,162; Italy 115; Trinidad and Tobago 62. 
Fluorspar 6,439 3,983 — Sweden 1,125; Netherlands 907; West Germany 865. 
Unspecified 793 341 — Ireland 193; Netherlands 47; Portugal 40. 
Fertilizer materials: | 
Crude, n.e.s. 277 3,598 142 Ireland 2,332; Iceland 339; Spain 96. 
Manufactured: 

Ammonia 76,298 166,970 22 Finland 78,797; Denmark 66,100; Belgium- 

Luxembourg 19,554. 
See foomotes at end of table. 
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TABLE 2—Continued | 

UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ : 

(Metric tons unless otherwise specified) | 

a” d@stinatios 

Commodity 1989 1990 United | Other (principal) | 

INDUSTRIAL MINERALS—Continued . | 

Fertilizer materials—Continued: | : 

Manufactured—Continued: | | | 

Nitrogenous 239,412 261,471 — France 114,603; Spain 62,747; Ireland 25,316. | 

Phosphatic 1,007 584 18 Ireland 503; Switzerland 18. | 

Potassic | | 369,202 386,066 201 —Ireland 1,967; Belgium-Luxembourg 292; | 
unspecified 382,344. 

Unspecified and mixed 378,170 411,183 1,121 Ireland 298,381; Finland 59,434; Denmark 42,050. 

Graphite, natural | 3,416 2,888 25 France 859; West Germany 834; Sweden 182. 

Gypsum and plaster 17,031 16,511 290 Ireland 6,053; Hong Kong 2,587; Netherlands 

1,005. 

lodine | 75 289 — France 230; Turkey 20; Spain 10. 

Kyanite and related materials: 
, 

Mullite 6,212 4,740 265 West Germany 2,484; France 424; Italy 316. | 

Unspecified «62 | 76 — West Germany 23; Spain 22; Sweden 17. | 

Lime 29,297 37,373 — Cote d’Ivoire 5,936; France 5,656; Ghana 5,066. 

Magnesium compounds: 
| 

Magnesite, crude 7 446 376 — Ireland 165; Nigeria 129; Netherlands 22. | 

Oxides and hydroxides 89,208 75,144 10 Ireland 2,152; France 540; unspecified 71 ,690. 

Sulfate | 11 10 — All to Ireland. 7 

Mica: 
| 

Crude including splittings and waste 5,123 5,062 25 West Germany 2,346; Belgium-Luxembourg 680; : 

. Italy 265. | 

Worked including agglomerated splittings 142 183 | Ireland 54; Namibia 15; West Germany 15. | 

Nitrates, crude : 985 981 121 Ireland 528; Sweden 184. | 

Phosphates, crude 205 677 5 Thailand 277; Ireland 165; West Germany 78. : 

Pigments, mineral: | | 

Natural, crude 1,150 ~ 1,019 71 Belgium-Luxembourg 276; Spain 269; Finland 120. 

Iron oxides and hydroxides, processed 9,778 10,456 NA NA. | 

Potassium salts, crude 1,097 40 — Mainly to Ireland. | 

Precious and semiprecious stones other than | 

diamond: 
| 

Natural kilograms 5,336 1,598 730  Belgium-Luxembourg 231; West Germany 186. 

Synthetic . do. 2,377 949 750 —_ Belgium-Luxembourg 165; Thailand 10. 

Pyrite, unroasted 76 259 _— Uruguay 67; Sweden 42; France 41. 

Quartz crystal, piezoelectric kilograms 226 231 13. France 174; West Germany 36. 

Salt and brine 285 ,296 325,542 106,362 Sweden 73,328. Ireland 35,685. 

Sodium compounds, n.e.s.: Sulfate, 

manufactured 29,152 26,217 36 Colombia 20,450; France 401; Canada 350. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 4,222 9,257 157 France 4,142; Ireland 1,793; Netherlands 892. 

Worked 2,523 12,246 2,712 Ireland 3,316; France 2,029. 

Dolomite, chiefly refractory-grade 4,036 5,201 188 Spain 2,132; Ireland 1,434. 

Gravel and crushed rock 1,731,809 2,448,522 174 France 641,558; Belgium-Luxembourg 615,185; 

West Germany 562,096. 

See footnotes at end of table. 
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TABLE 2—Continued 

UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

. Destinations 
. SS Commodity 1989 1990 United Other (principal) 

INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel—Continued: | 

Limestone other than dimension 543,482 684,034 5 Denmark 254,942; West Germany 114,868; Norway 
55,782. 

Quartz and quartzite 195 330 — Ireland 146; West Germany 61; France 58. 
Sand other than metal-bearing 93,506 104,091 612 Ireland 71,895; Sweden 17,695; France 8,838. 

Sulfur: 

Elemental: 

Crude including native and byproduct _ 3,931 3,863 9 Netherlands 1,826; Saudi Arabia 610; France 550. 
Colloidal, precipitated, sublimed 1,353 2,184 — France 1,351; West Germany 285; Niger 183. 

Dioxide 426 258 — Ireland 134; Panama 94; West Germany 19. 
Sulfuric acid 107,633 75,281 1,200 Netherlands 24,914; Ireland 23,084; France 14,621. 

Talc, steatite, soapstone, pyrophyllite 1,844 1,774 4 Ireland 385; Belgium-Luxembourg 166; Netherlands 
114. 

Vermiculite, perlite and chlorite 1,412 1,122 — France 484; Sweden 163; Finland 117. 
Other: 

Crude 30,301 30,538 112 Netherlands 14,535; Ireland 5,223; West Germany 
1,472. 

Slag and dross, not metal-bearing : 1,851 116,964 909 West Germany 93,686; Indonesia 3,677; Republic of 
: Korea 3,516. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 32,170 21,680 — Ireland 13,092; Sweden 7,421; Netherlands 222. 
Carbon black 34,476 37,186 318 France 9,450; West Germany 4,744; Ireland 4,571. 
Coal: 

Anthracite thousand tons 337 509 — France 198; Spain 115; Belgium-Luxembourg 63. 
Bituminous do. 1,735 1,813 — Denmark 366; Morocco 235; Ireland 233. 
Briquets of anthracite and bituminous 
coal do. 129 137 () Norway 108; Sweden 13; Venezuela 7. 
Lignite including briquets 1,761 3,467 1 West Germany 2,938; Norway 237; Tunisia 59. 

Coke and semicoke 393,025 301,263 _— Norway 115,309; Finland 45,978; Sweden 44,239. 
Gas, natural: 

Gaseous thousand cubic meters 2,312 4,692 — Netherlands 2,407; West Germany 1,660; Ireland 608. 
Liquefied do. 1,901 9,405 — Portugal 5,992; Norway 3,375; Belgium- 

Luxembourg 33. 

Peat including briquets and litter 23,730 36,828 189 Sweden 16,703; France 13,317 Ireland 1,385. 
Petroleum: 

Crude thousand 42-gallon barrels 372,392 409,366 112,277 West Germany 80,129; Netherlands 76,068; France 

40,637. 
Refinery products: 

Liquefied petroleum gas do. 21,240 20,163 960 France 4,395; Netherlands 4,247; Portugal 3,059. 
Gasoline do. 53 ,600 52,463 7,502 Netherlands 16,579; West Germany 12,197. 
Mineral jelly and wax do. 348 346 20 Netherlands 53; West Germany 45; Nigeria 20. 
Kerosene and jet fuel do. 8,117 11,142 308 Ireland 2,938; France 2,221; Netherlands 1,395. 

See footnotes atend of table. 
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TABLE 2—Continued 

UNITED KINGDOM: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

} Destinations 

Commodity 1989 1990 United | . 
| | States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued | 

Petroleum—Continued: 

Refinery products—Continued: 

Distillate fuel oil thousand 42-gallon barrels 73,350 75,652 7,701 Italy 17,082; France 15,243; Ireland 11,929. — 

Lubricants do. 5,365 6,782 1,345 Belgium-Luxembourg 960; West Germany 840. 

Bitumen and other residues do. | 346 238 — Ireland 233; Malaysia 1; Nigeria 1. 

Bituminous mixtures do. 137 88 @) Ireland 22; Portugal 5; United Arab Emirates 5. 

NA Not available. 

'Table prepared by Theodore T. Spittal. 

*Less than 1/2 unit. 

*May include rhenium. 
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TABLE 3 

| UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

| Sources, 1990 

: Commodity 1989 1990 United Other (principal) 
) States 

| METALS 
Alkali and alkaline-earth metals: 
~ Alkali metals 2,791 3,205 1,052 West Germany 2,000; France 131. 

~ Alkaline-earth metals 395 343 89 Netherlands 193; France 38. | 

| Aluminum: 

| Ore and concentrate 312,834 317,487 3 Ghana 226,087; Brazil 25,018; Australia 19,309. 

Oxides and hydroxides 676,805 642,488 575 West Germany 8,226; Ireland 5,186; unspecified 625,628. 

Ash and residue containing aluminum 1,294 875 — West Germany 856; Japan 19. 

Metal including alloys: " | | | 

| Scrap 24,138 16,864 1,811 Ireland 8,159; Netherlands 2,505. | 

Unwrought 235,451 241,005 1,048 Norway 131,977; Netherlands 32,600; Iceland 21,991. 

~ Semimanufactures 349,149 361,339 10,875 West Germany 104,329; France 68,234; Belgium- 

Luxembourg 42,617. 

Antimony: 

| Oxides 1,890 2,172 6 China 1,555; France 396; Belgium-Luxembourg 98. 

Ash and residue containing antimony 169 218 86 Belgium-Luxembourg 132. 

: | Metal including alloys, all forms 558 604 1 China 467; Turkey 61; Japan 23. 

| Arsenic: Metal including alloys, all forms 70 80 — Netherlands 49; China 30; Japan 1. 

| Beryllium: , : 

| ~ Oxides and hydroxides 7 6 6 

| Metal including alloys, all forms 5 3 3 | 

| Bismuth: Metal including alloys, all forms 414 449 74 ~=Belgium-Luxembourg 96; West Germany 64; Mexico 36. 

| Cadmium: Metal including alloys, all forms 943 970 3 Netherlands 338; West Germany 162; Canada 130. 

| Chromium: 

| ~ Ore and concentrate 170,461 154,919 — Namibia 144,818; Greece 7,650; Philippines 1,523. 

| Oxides and hydroxides 466 1,014 NA NA. 
! | Metal including alloys, all forms 709 854 34 France 229; China 220; Japan 217. 

| | Cobalt: 

| | Oxides and hydroxides : 500 543 — Canada 375; Finland 92; Belgium-Luxembourg 34. 

| | Ash and residue containing cobalt : 842 183 23 West Germany 107; Brazil 33. 

! Metal including alloys, all forms 2,588 3,856 270 Belgium-Luxembourg 1,298; Netherlands 822; Sweden 442. 

| Columbium and tantalum: 

| Ore and concentrate 2,270 1,457 — Canada 1,419; Nigeria 13. 
: Ash and residue containing columbium and 
| tantalum — 25 — All from Belgium-Luxembourg. 

| Metal including alloys, all forms: 

| Columbium (niobium)* 33 25 7 West Germany 17; Belgium-Luxembourg 1. 

| | Tantalum 84 84 37 West Germany 22; Japan 7. 

| Copper: 

| Ore and concentrate 947 1,997 2 Netherlands 1,942; Italy 23; Belgium-Luxembourg 20. 

| Matte and speiss including cement copper 3 68 — Italy 40; France 24; West Germany 4. 

| See footnotes at end of table. 

| 
| 
| 
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TABLE 3—Continued 

UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I I 
Sources, 1990 

Commodity 1989 | 1990 United Other (principal) 

States 

METALS—Continued 

Copper—Continued: 

Oxides and hydroxides 1,780 2,349 291 Belgium-Luxembourg 820; Norway 529; West Germany 

. 320. 

Sulfate 4,967 4,607 485 Israel 1,043; Taiwan 200. 

Ash and residue containing copper 4,242 8,167 584 West Germany 5,252; France 903; Netherlands 851. 

Metal including alloys: 

Scrap 33,148 22,018 4,047 East Germany 3,437; France 2,277. 

| Unwrought 326,385 317,972 3,537 Chile 78,734; Canada 50,629; Peru 42,735. 

Semimanufactures 147,592 151,333 1,649 West Germany 50,752; France 26,419; Belgium- 

| Luxembourg 12,610. | 

Gallium: Metal including alloys all forms’ 29 33 3 France 13; Belgium-Luxembourg 4; U.S.S.R. 4. 

Germanium: 
| | 

Oxides 2 28 — France 21; Belgium-Luxembourg 3. 

Metal including alloys, all forms 8 11. — West Germany 8; Belgium-Luxembourg 1. 

Gold: 

Waste and sweepings value, thousands _ $446,473 $192,273 $10,401 Uruguay $141,030; Chile $11,268. 

Metal including alloys, unwrought and | : 

partly wrought 569 2,245 59 Belgium-Luxembourg 1,883; Italy 111. 

Hafnium: Metal including alloys, all forms 5 4 2 France 2. 

Iron and steel: 
. 

Iron ore and concentrate: | | , | 

Excluding roasted pyrite thousand tons 19,179 14,700 109 Australia 3,323; Canada 2,649; Brazil 2,392. 

Pyrite, roasted do. 283 236 — Sweden 210; Norway 25. 

Metal: 

Scrap 82,046 60,246 2,267 West Germany 12,107; Denmark 9,040; Netherlands 8,482. 

Pig iron, cast iron, related materials 23,003 $23,377 1,281 Sweden 13,284; Netherlands 1,613. 

Ferroalloys: 

Ferrochromium 272,781 374,672 5,128 U.S.S.R. 77,643; Norway 67,883; France 28,483. 

Ferromanganese 53,097 45,685 366 Norway 22,310; Netherlands 8,085; Republic of South 

Africa 6,279. 

Ferromolybdenum 638 502 55 Belgium-Luxembourg 174; Austria 134; Netherlands 84. 

Ferronickel 19,347 19,439 — Greece 6,857; Belgium-Luxembourg 2,391; Netherlands 

2,240. 

Ferrosilicochromium 19 77 — France 48; West Germany 23; Ireland 5. 

Ferrosilicomanganese 39,086 35,809 — Norway 15,468; Republic of South Africa 9,411; 

Netherlands 5,261. 

Ferrosilicon 86,594 99,511 NA Norway 100; unspecified 97,561. 

Silicon metal 42,067 43,999 5 France 15,650; Norway 9,899; Namibia 8,848. 

Unspecified 13,497 13,171 613 West Germany 3,246; France 2,134; U.S.S.R. 1,131. 

Steel, primary forms 387,075 341,848 965 Netherlands 152,871; Finland 40,535; West Germany 

37,025. 

See footnotes at end of table. 
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TABLE 3—Continued 

UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Sources, 1990 
Commodity 1989 1990 United Other principe) tS 

States 

METALS—Continued } 
Iron and Steel—Continued: 

Metal—Continued: 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: | 

Not clad, plated, coated 1,697 1,744 2 West Germany 429; Belgium-Luxembourg 282; Netherlands 
thousand tons 265. . 

Clad, plated, coated do. 1,050 1,039 9 Belgium-Luxembourg 244; West Germany 198; Netherlands 
174. 

Of alloy steel do. 400 400 5 West Germany 261; France 37; Sweden 34. 
Bars, rods, angles, shapes, sections 

do. 1,292 1,184 4 West Germany 200; Spain 178; France 132. 
Rails and accessories 30,239 46,024 34 Poland 22,825; Belgium-Luxembourg 11,828; Sweden 

6,509. 

6,108. 
Tubes, pipes, fittings 595,773 630,436 7,712 West Germany 134,422; Netherlands 96,777; Japan 87,428. 

Lead: 

Ore and concentrate 30,117 37,158 12,067 Italy 5,246; Ireland 5,100. 
Oxides 1,827 549 4 West Germany 510; Italy 16; Austria 8. 
Ash and residue containing lead 9,422 6,952 1,866 Belgium-Luxembourg 1,238; Republic of Korea 1,075. 
Metal including alloys: | 
Scrap 8,704 16,192 3,689 Ireland 2,637; Finland 1,527. 
Unwrought | 219,309 190,731 105 Australia 159,791; Canada 14,432; Sweden 4,589. 
Semimanu factures 19,368 26,103 43 Ireland 16,131; Belgium-Luxembourg 4,546; Netherlands 

3,478. 
Lithium: Oxides and hydroxides 692 764 351 | West Germany 158; China 74. 
Magnesium: Metal including alloys: 

Scrap 2,287 961 13 West Germany 267; Netherlands 241; Sweden 156. 
Unwrought 3,992 3,875 96 Norway 1,988; Netherlands 650; France 532. 
Semimanufactures 2,273 1,811 728 West Germany 242; Yugoslavia 65. 

Manganese: 

Ore and concentrate, metallurgical-grade 275,509 318,303 27 Namibia 175,760; Brazil 83,169; Netherlands 42,994. 
Oxides } 5,301 4,945 284 Ireland 984; Netherlands 646; Mexico 738. 
Metal including alloys, all forms 4,574 4,274 NA Namibia 1,814; China 1,044; France 828. 

Mercury 89 51 2 Spain 31; Italy 7; Denmark 3. 
Molybdenum: 

Ore and concentrate: 

Roasted 4,549 3,051 S1 Netherlands 2,195; Belgium-Luxembourg 514. 
Unroasted 18,647 15,171 12,699 Netherlands 1,273; Belgium-Luxembourg 792. 

Oxides and hydroxides 146 160 1 Belgium-Luxembourg 99; Netherlands 54. 
Ash and residue containing molybdenum — 527 3 Belgium-Luxembourg 319; France 140; Netherlands 66. 

See footnotes atend of able. 
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TABLE 3—Continued . 

UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1990 

Commodity 1989 1990 United Other (principal) | 
States 

METALS—Continued | 

Molybdenum—Continued: 

Metal including alloys: 

Scrap 1,108 124 11 West Germany 51; Austria 45. 

Unwrought | 477 68 27 ~—‘Belgium-Luxembourg 17; West Germany 13. 

Semimanufactures 6,960 185 77 Austria 76; France 15. 

Nickel: 

Ore and concentrate | 1 1 — All from Netherlands. 

Matte and speiss 37,782 46,916 150 Canada 43,876; Australia 1,318; Netherlands 1,159. 

Oxides and hydroxides 818 195 20 Canada 128; Netherlands 15. 

Ash and residue containing nickel 1,729 777 65 West Germany 433; France 119. 

Metal including alloys: 

Scrap 6,495 6,372 1,156 Namibia 1,485; France 528. 

Unwrought 18,977 19,008 374  U.S.S.R. 4,054; Namibia 3,334; Austria 2,665. 

Semimanufactures 5,661 7,349 3,980 West Germany 1,069; Ireland 269; Australia 260. 

Platinum-group metals: 

Waste and sweepings value, thousands $136,725 $154,481 $96,519 Switzerland $10,025; Belgium-Luxembourg $8 , 862. 

Metals including alloys, unwrought and 

partly wrought kilograms 205 142 11 U.S.S.R. 53; Namibia 43; West Germany 12. 

Rare-earth metals including alloys, all forms 395 22 3 China 8; Netherlands 5; Austria 4. 

Selenium, elemental 637 657 204 Canada 126; Japan 96. 

Silicon, high-purity 61 188 | 1 Japan 70; Australia 40; West Germany 27. 

Silver: 

Ore and concentrate‘ value, thousands $251 $3,927 $265 Chile $2,071; Norway $1,325. 

Waste and sweepings | do. $108,637 $205,935 $80,588 Namibia $19,659; Chile $15,692. 

Metal including alloys, unwrought and 

partly wrought 1,262 2,803 130 Mexico 1,689; East Germany 169. 

Tellurium, elemental 83 40 5 Belgium-Luxembourg 14; Netherlands 5. 

Tin: 

Ore and concentrate 18,504 13 ,443 60 Bolivia 9,639; Portugal 2,985. 

Oxides $29 146 — West Germany 142; Italy 3; France 1. 

Ash and residue containing tin 4,194 9,854 3,089 West Germany 2,938; Japan 1,137. 

Metal including alloys: 

Scrap 1,207 720 135 Ireland 361; Namibia 105. 

Unwrought 7,767 6,095 113 Netherlands 3,505; West Germany 628; Bolivia 547. 

Semimanufactures 951 567 13 West Germany 138; Indonesia 129; Malaysia 98. 

Titanium: 

Ore and concentrate 489,357 374,616 — Australia 245,181; Norway 79,804; Sierra Leone 32,139. 

Oxides 2,883 2,767 368 West Germany 498; Italy 280; unspecified 253. 

Ash and residue containing titanium — 25 — U.S.S.R. 14; Sweden 11. 

Metal including alloys: | 

Scrap 10,504 9,871 5,380 U.S.S.R. 1,367; West Germany 787. 

Unwrought 3,288 4,981 1,014 Japan 3,623; U.S.S.R. 249. 

Semimanufactures 2,136 2,988 1,538 Japan 618; France 519. 

See foomoes atendoftable, 
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| TABLE 3—Continued 

| UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 
| States 

METALS—Continued , 

Tungsten: | 

Ore and concentrate 85 111 37 Bolivia 35; Thailand 20. 

Oxides and hydroxides | 530 88 63 France 20; West Germany 3. 

Ash and residue containing tungsten . _— . 42 20 #£Netherlands 22. 

; Metal including alloys: 

Scrap 244 244 17 West Germany 136; Netherlands 32; Namibia 20. 

Unwrought | 201 179 59 France 82; Austria 49. 

Semimanufactures | 178 194 46 Italy 81; Belgium-Luxembourg 20. | 

Uranium and thorium: Metals including | 
| alloys, all forms: 

Uranium — | 791 3,504 NA NA. 

Thorium 6 | 11 11 

Vanadium: . oe 

Ore and concentrate — 25 — All from Netherlands. 

Oxides and hydroxides | 256 226 72 Namibia 92; China 49. | | 

Ash and residue containing vanadium 31 1 — All from Macau. 

Metal including alloys: | 

Scrap 232 1 1 | 

Unwrought 201 239 21 West Germany 217. 

| Semimanufactures 25 18 1 West Germany 11; Japan 6. 

Zinc: | | 

Ore and concentrate 207,603 278,301 51,235 Peru 77,155; Australia 72,801. 

Oxides 7,167 7,610 25 West Germany 1,741; Peru 1,272; China 1,243. 

Blue powder 966 864 24 West Germany 380; Norway 198; Belgium-Luxembourg 70. 

Ash and residue containing zinc 21,820 27,308 3,117 Spain 16,014; Netherlands 3,481. 

Metal including alloys: 

Scrap 6,578 5,028 222 ~=Belgium-Luxembourg 838; France 693; Australia 547. 

Unwrought 133,656 128,323 60 Netherlands 35,262; Finland 32,632; Norway 21,559. 

Semimanufactures 6,641 2,486 9 West Germany 796; France 628; Netherlands 491. 

Zirconium: 

“Ore andconcentrate | 55,228 35,685 371 Namibia 7,809; Australia 7,768; unspecified 19,290. | 
Oxides 1,170 1,160 752 France 350; West Germany 28. 

Metal including alloys: 

Scrap 60 22 18 Japan3; West Germany 1. 

Unwrought 148 63 18 France 21; West Germany 21. 

Semimanufactures 45 55 29 Sweden 11; France 7. 

Other: 

Ores and concentrates 101 18 — All From Peru. 

“Oxidesandhydroxides = —S~*~C—*s~=‘s*”*”:SCSKO~*«~S«SSST~——~S«d674~—«dBelgium-Luxembourg,221;Chinal,147. 
Ashes and residues 17,629 2,815 1,653 Italy 194; West Germany 179. 

Base metals including alloys, all forms 19 47 4 West Germany 17; France 13. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 132,040 70,832 315 Greece 35,324; Italy 12,135; Turkey 7,559. 

Sec foomocs atendofubk. OOOO 
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TABLE 3—Continued 

UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1990 

| Commodity 1989 1990 United Other (principal) . | 

States 

INDUSTRIAL MINERALS—Continued 

Abrasives, n.e.s.—Continued: . 

Artificial: 

Corundum 24,284 29,685 NA NA. 

Silicon carbide 26,412 43,357 35 Spain 24,409; Norway 12,605; Netherlands 2,084. 

Dust and powder of precious and semiprecious 

stones including diamond value, thousands $25,189 $25,128 NA NA. 

Grinding and polishing wheels and stones 9,184 10,273 265 West Germany 2,221; Netherlands 1,737; France 1,708. | 

Asbestos, crude 19,702 16,022 58 Canada 14,428; Zimbabwe 686; Belgium-Luxembourg 131. 

Barite and witherite 113,018 217,427 — Netherlands 134,444; Morocco 115,528; Ireland 43,962. | 

Boron materials: 

Crude natural borates 47,669 53,461 (*) Turkey 52,371; Belgium-Luxembourg 770; Netherlands 

: 144. . 

Elemental — 5 1 —_— All from Ireland. | 

Oxides and acids 13,500 11,906 367 Netherlands 8,174; France 1,315; Chile 806. | 

Bromine 9,593 7,197 179 Israel 6,946; Netherlands 71. | 

Cement thousand tons 4,375 2,426 C) Greece 422; Ireland 406; France 394. 

Chalk 26,208 11,308 1 Denmark 9,439; France 1,117; Switzerland 351. 

Clays, crude: 

Bentonite 117,483 154,133 27,043 Greece 65,985; Cyprus 26,649. 

Chamotte earth 41,640 46,633 10,143 France 29,742; China 3,961. 

Fire clay 723 1,959 1,354 France 356; China 100. 

Fuller’s earth ; 3,582 6,114 1,451 West Germany 1,564; Senegal 1,494. 

Kaolin 9,061 16,925 6,731 Belgium-Luxembourg 4,527; Netherlands 1,718. 

Unspecified 45,150 27,572 19,116 Spain 5,471; Netherlands 1,787. 

Cryolite and chiolite 1,242 1,108 — All from Denmark. 

Diamond, natural: 
Gem, not set or strung value, thousands $2,816 $3,082 NA NA. | 

Industrial stones do. $89 $73 NA NA. 

Unsorted | do. $488 $552 NA NA. | 

Diatomite and other infusorial earth 39,211 35,718 3,933 Denmark 20,961; France 3,835. 

Feldspar 46,376 49,010 — Sweden 16,961; Finland 15,532; Norway 11,450. 

Fertilizer materials: 

Crude, n.e.s. 15,298 9,728 16 France 8,812; Czechoslovakia 215; Ireland 188. 

Manufactured: 

Nitrogenous thousand tons 1,346 396 6 Netherlands 120; East Germany 54; Spain 47. 

Phosphatic do. 331 390 — Tunisia 113; Netherlands 92; Morocco 91. 

Potassic do. 468 1,679 (*) West Germany 249; East Germany 194; Netherlands 173. 

Unspecified and mixed do. 738 744 (°) Norway 180; Sweden 67; Belgium-Luxembourg 61. 

Fluorspar — 4,525 — Netherlands 4,221; France 284; China 20. 

Graphite, natural 17,444 24,767 381 China 10,918; Madagascar 5,639; Zimbabwe 1,560. 

Gypsum and plaster 203 ,805 431,608 5,263 Spain 244,353; West Germany 115,031; Ireland 42,787. 

Iodine 1,488 1,441 190 Japan 999; Belgium-Luxembourg 107. 

See footnotes at end of table. 
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TABLE 3—Continued 

UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

States 

INDUSTRIAL MINERALS—Continued } 

Kyanite and related materials 131,706 54,979 3,684 France 24,651; Namibia 21,144. 

Mullite 1,314 3,239 499 West Germany 1,624; Belgium-Luxembourg 986. 

Lime | 6,901 5,673 1 Ireland 4,327; France 1,093; West Germany 96. 

Magnesium compounds: 

Magnesite, crude © 15,186 22,406 — Greece 10,220; France 4,186; Turkey 4,175. 

Oxides and hydroxides 141,713 130,355 2,316 Netherlands 39,389; Spain 25,301; Ireland 20,526. 

Sulfate | 13,370 23,839 — West Germany 13,366; East Germany 10,038; 

| - Cyprus 429. | 

Mica: | | 

Crude including splittings and waste 20,644 20,820 39 China 8,460; India 6,281; France 1,383. 

Worked including agglomerated splittings 572 562 2. Belgium-Luxembourg 123; Italy 126; France 105. 

Nitrates, crude 9,945 8,094 (°) Chile 6,960; West Germany 833; Ireland 141. 

Phosphates, crude 602,425 548,126 — Morocco 495,381; Tunisia 30,600; France 105. 

Phosphorus, elemental — 6 — All from Japan. 

Pigments, mineral: EE 
Natural, crude 9,307 6,469 162 Austria 1,836; West Germany 1,739; East Germany 604. 

Iron oxides and hydroxides, processed 38,890 29,304 1,196 West Germany 16,807; China 2,894. 

Potassium salts, crude 17,274 19,605 — West Germany 15,868; East Germany 3,737. 

Precious and semiprecious stones other than 
diamond: | . 

Natural value, thousands $91,386 $89,747 $133 Switzerland $1,111; Sri Lanka $217; unspecified $87,527. 

Synthetic do. $3,758 $3,064 $135 Switzerland $1,437; West Germany $304; Japan $236. 

Quartz crystal, piezoelectric kilograms 681 458 4 Japan 413; Netherlands 20; Denmark 11. 

Pyrite, unroasted 8,928 14,325 = NA NA. 

Netherlands 20,724. 

Sodium compounds, n.e.s.: 

Soda ash — 86,082 NA NA. 

Sulfate, manufactured thousand tons 1,240 1,282 54 West Germany 309; Netherlands 306; Norway 126. 

Stone, sand and gravel: | 

Dimension stone: | 

Crude and partly worked 155,492 297,403 2,526 Norway 157,436; Sweden 72,456; Ireland 29,975. 

Worked | 168,031 166,183 699 Italy 46,917; Spain 42,106; Portugal 38,526. 

Dolomite, chiefly refractory-grade 164,829 182,185 57 Spain 115,217; Norway 59,852; West Germany 2,333. 

Gravel and crushed rock thousand tons 1,134 1,564 (*) Ireland 501; Norway 317; Netherlands 268. 

Limestone other than dimension 10,928 11,598 (*) Norway 4,344; France 3,899; Ireland 3,286. 

Quartz and quartzite 9,406 10,270 31 West Germany 5,266; Netherlands 2,834; Portugal 620. 

Sand other than metal-bearing 38,875 102,619 1,589 Netherlands 52,431; West Germany 10,056. 

Sulfur: 

Elemental: 

Crude including native and byproduct 641,460 470,862 54. NA. 

Colloidal, precipitated, sublimed 1,103 376 19 —‘ France 269; West Germany 64; Belgium-Luxembourg 21. 

See footnotes at end of table. 
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TABLE 3—Continued 

| UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES! | | 

(Metric tons unless otherwise specified) | 

Sources, 1990 

Commodity 1989 1990 United Other (principal) | 
States | 

INDUSTRIAL MINERALS—Continued | 
Sulfur—Continued: | | 

Dioxide 232 1,883 — Sweden 1,372; Netherlands 420; Belgium-Luxembourg 78. 

Sulfuric acid | 309,578 283 ,364 — West Germany 113,286; Norway 94,266; France 65,819. 

Talc, steatite, soapstone, pyrophyllite 73,588 83,413 NA France 3,900; Australia 1,175; unspecified 78,140. | 

Vermiculite® 133,567 163,315 107 Italy 70,475; South Africa 40,607; Greece 23,865. ! 

Other: | 

Crude 480,018 416,016 9,039 Norway 289,208; Spain 53,706; West Germany 15,469. : 

Slag and dross, not metal-bearing 607,909 812,468 2,756 Belgium-Luxembourg 336,532; France 215,077; West | 

| Germany 60,263. | 
MINERAL FUELS AND RELATED | } | 

MATERIALS | | 

Asphalt and bitumen, natural 12,723 12,283 1,763 =‘ Trinidad and Tobago 4,189; Ireland 3,174; France 2,005. : 

Carbon: — 

Carbon black 52,294 44,334 5,580 France 17,210; West Germany 9,073; Netherlands 6,482. | 

Gas carbon 4,818 7,076 — France 6,842; Ireland 234. | 

Coal: : 

Anthracite thousand tons 765 634 15 Netherlands 212; West Germany 198; Namibia 106. | 

Bituminous do. 11,151 11,989 4,305 Australia 2,974; Netherlands 1,069. : 

Briquets of anthracite and bituminous | 7 | 
coal do. 131 120 5 West Germany 53; Netherlands 47; Belgium-Luxembourg 9. | 

Lignite including briquets do. 220 55 (@) East Germany 37; West Germany 6; Namibia 5. 

Unspecified do. 339 2,168 307 Netherlands 1,388; Colombia 210. | 

Coke and semicoke 540,850 304,221 39,778 East Germany 63,770; Netherlands 63,587; Namibia | 

| 41,323. | 

Gas, natural: 

Gaseous million cubic meters 6,217 5,795 (¢) Mainly from Norway. 

Liquefied thousand cubic meters 70,647 51,971 50 Algeria 51,884; Ireland 24. | 

Peat including briquets and litter 282,349 229,898 3 Ireland 196,548; Netherlands 15,559; Finland 7,000. | 

Petroleum: | 

Crude thousand 42-gallon barrels 123,749 155,322 — Saudi Arabia 33,864; Iran 21,980; Nigeria 14,837. 

Refinery products: ) 

Liquefied petroleum gas do. 12,406 16,103 36 Saudi Arabia 3,446; Finland 3,302; Algeria 3,108. | 

Gasoline do. 56,483 45,208 1,492 Netherlands 15,067; Algeria 9,155; U.S.S.R. 4,820. | 

Mineral jelly and wax do. 214 328 4 Netherlands 247; West Germany 23; Belgium-Luxembourg | 
12. 

Kerosene and jet fuel do. 4,051 5,718 19 Netherlands 2,808; France 448; Belgium-luxembourg 422. | 

Distillate fuel oil do. 9,530 11,747 255 —_—-U.S.S.R. 5,042; Netherlands 3,011; Norway 845. : 
Lubricants do. 12,301 7,069 343 Netherlands 3,051; Norway 1,404; Belgium-Luxembourg | 

660. | 

Residual fuel oil do. 74,073 87,053 419 U.S.S.R. 20,423; Netherlands 9,272; Sweden 8,104. | 

See footnotes at end of table. | 
: | 

| 

| 
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TABLE 3—Continued 

UNITED KINGDOM: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

. Sources, 1990 

Commodity 1989 1990 United | Other (principal) 
States 

MINERAL FUELS AND RELATED | oo 

MATERIALS—Continued | 

Petroleum—Continued: 

Refinery products—Continued: - | . 

Bitumen and other residues 1,104 823 (°) France 376; Belgium-Luxembourg 364; Netherlands 29. 

thousand 42-gallon barrels | 

Bituminous mixtures | do. | 42 158 3 Venezuela 70; Denmark 47; France 24. 

NA Not available. 
'Table prepared by Theodore T. Spittal. 
*May include rhenium. . 7 

“Includes indium and thallium. oo | | 
‘May include other precious metals. 

Less than 1/2 unit. 

‘Includes perlite and chlorite. : | . 

TABLE 4 | 

UNITED KINGDOM: 1990 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES! 

(Thousand U.S. dollars) — : 

. 7 Exports | “fom Net gainor -Exportsto the Imports from Net gain or 
Mineral commodity to European 

| Community European (loss) world the world (loss) 

Community 

Crude industrial minerals: | 

Feldspar 130 68,401 (68,271) 230 114,846 (114,616) 

Magnesite 74 2,414 (2,340) 155 3,399 (3,244) 

Slate 1,615 314 1,301 2,079 1,154 925 

Other 344,055 239,111 104,944 659,651 495,174 164,477 

Total 345,874 310,240 35,634 662,115 614,573 47,542 

Metalliferous ores: 

Copper | 654 626 28 2,908 720 2,188 

Lead 403 5,062 (4,659) 448 14,578 (14,130) 

Tin 374 1,670 (1,296) 4,843 15,641 (10,798) 

Zinc 5,794 6,208 (414) 9,844 102,296 (92,452) 

~ Other (including waste and scrap) 813,826 411,406 402,420 1,115,796 2,504,051 (1,388,255) 
Total 821,051 424,972 396,079 1,133,839 2,637,286 (1,503,447) 

Nonmetallic mineral manufactures 1,848,063 711,009 1,137,054 3,671,653 4,143,330 (471,677) 

Meals: i tsts—<‘isSSS I 
Iron and steel 3,231,445 3,455,957 (224,512) 5,433,673 4,772,206 661,467 

Mercury 1,126 253 (873) 1,941 301 1,640 

Other nonferrous metals 2,136,611 2,225,740 (89,129) 3,925,267 5,355,077 (1,429,810) 

Total 5,369,182 5,681,950 (312,268)  —»- 9,360,881 «10,127,584  —-—~—« (766,703) 
Mineral fuels 8,789,724 2,992,705 5,797,019 13,962,569 13,977,661 (15,097) 

'Table prepared by Harold Willis, Section of International Data. 
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TABLE 5 © 

UNITED KINGDOM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) 

Commodity _ Major operating companies and major equity owners Location of main facilities capacity 

Aggregate ARC Ltd. (Hanson PLC, 100%) 50 quarries in various locations 50,000 

Do. Foster Yoeman Ltd. Glensanda quarry at Oban 15,000 

Aluminum, primary British Alcan Aluminum Ltd. Ft. William, Kinlochleven, and - 175 

. Lynemouth 7 | 

Do. Angelesey Aluminium Ltd. (RTZ Corp. Ltd., 51%; Holyhead, Wales | 113 

' Kaiser Aluminum and Chemical Corp., 49%) | 

Aluminum, secondary Trent Alloys Ltd. (Cookson Group, 100%) _ North Cave, Humberside 30 | 

Do. Deeside Aluminium Ltd. Clwyd, Wales 45 

Ball clay | Watts, Blake, Bearne & Co. PLC Various operations in north and south ~~~ §00 

Devon 

Celestite Bristol Minerals Co. Ltd. Yate Avon 30 

Cement Aberthaw and Bristol Channel Portland Cement Co. East Aberthaw, Glamorgan and Rhoose, 1,000 

Ltd. Glamorgan 

Do. Blue Circle Industries PLC Main plants at Couldon, Dunbar, Hope, 11,300 

| Northfleet, Weardale, and Westbury 

Do. . Castle Cement Ltd. (Aker Norcem AS, 50%; Indus Main plants at Ketton, Ribblesdale, Pades, 4,000 

AB Euroc, 50%) and Pitstone 

China clay (kaolin) ECC Group PLC Mines and plants in Devon 3,000 

Copper IMI Refineries Ltd. Refinery at Walsall, West Midlands 80 

Ferroalloys | British Steel PLC : | . Teesside, Cleveland | | 80 

Do. Murex Ltd. Rainham, Essex 25 

Do. London and Scandinavian Metallurgical Co. Ltd. Rotherham, South Yorkshire 30 

Fluorspar Deepwood Mining Co. Ltd. | Mines in Derbyshire | 50 

Do. , Laporte Industries Mill at Stoney Middleton, Mines in 70 

Derbyshire 

Gypsum | British Gypsum Ltd. Mines in Midlands, Cumbria and Sussex _ 3,500 

Lead, refined Britania Refined Metals Ltd. Northfleet, Kent 165 

Lead, secondary | H. J. Enthoven and Son Ltd. [Billiton (United Darley Dale, Derbershire 60 

Kingdom) Ltd., 100%] 

Lead, smelter Pasminco Ltd. | . . Avonmouth, Avon 40 

Natural gas Amoco Ltd., British Petroleum Ltd., Esso (United North Sea gasfields 1,250 
billion cubic feet per year Kingdom) Ltd., Phillips Petroleum Co. PLC, Shell 

(United Kingdom) Ltd. 

Nickel, refined INCO Europe Ltd. CINCO Ltd., Canada) Clydach, Wales 30 

Petroleum, crude Amoco Ltd., British Petroleum Ltd., Chevron Ltd., North Sea oilfields 2.1 

million 42-gallon barrels per day Esso (United Kingdom) Ltd., Occidental Petroleum 
Co. Ltd., Shell (United Kingdom) Ltd., Texaco 

Ltd., Unocal, Inc. 
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TABLE 5—Continued | | 
UNITED KINGDOM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons unless otherwise specified) | : 

Commodity Major operating companies and major equity owners Location of main facilities capacity 

Petroleum, refined British Petroleum Ltd., Conoco Ltd., Mobil Oil Co. 11 refineries in various locations 2.3 

million 42-gallon barrels per day —__Ltd., and others | | | | 

Platinum-group metals Johnson Matthey PLC Enfield (London) and Royston, 20 

: Cambridgeshire 

Do. INCO Europe Ltd. (INCO Ltd., Canada) | Acton (London) : 6 

Potash Cleveland Potash Ltd. oe Boulby Mine, Yorkshire 500 

Salt, rock Imperial Chemical Industries PLC _ Mines at Winsford, Chesire 3,000 

Do. Irish Salt Mining and Exploration Co. | Carrick Fergus, Northern Ireland - 300 

Sand and gravel TMC Pioneer Aggregates Ltd. | | | Chelmsford, Essex } 1,000,000 

Silica sand Hepworth Minerals and Chemicals Ltd. Operations in Cambridgeshire, Chesire, 6,000 
Humberside and Norfolk 

Steel | British Steel PLC | 5 integrated steelworks in Gwent, | 16,800 

: Lanark, South Humberside and Cleveland 

Talc Alex Sandison and Sons Ltd. | | ~ Unst, Shetland Islands 15 

Do. Shetland Talc Ltd. (Anglo European Minerals Ltd., 50%; Cunningsburg, Shetland Islands 35 
Dalriada Mineral Ventures Ltd., 50%) | 

Tin, ore Carnon Consolidated Tin Mines Ltd. Wheal Jane Mine and South Crofty Mine, 3,600 

, | | Cornwall 

Do. Geevor PLC . Geevor Mine, Cornwall 1,600 

Tin, refined Capper Pass Ltd. (RTZ Corp. Ltd.) North Ferriby, North Humberside 14 

_ | Titanium sponge Deeside Titanium Ltd. - Plant at Deeside, Clyde 5 

Zinc, smelter Pasminco Ltd. Avonmouth, Avon | 90 

| TABLE 6 | 

UNITED KINGDOM: RESERVES OF MAJOR MINERALS IN 1991 | 

(Million metric tons unless otherwise specified) 

Commodity Reserves’ 

Clays: 

Ball clay 300 

Fire clay , 15,000 

Kaolin (china clay) 2,000 

Coal (all) billion metric tons 5 

Fluorspar thousand metric tons 2,000 

Natural gas billion cubic meters 1,265 

Petroleum, crude 1,790 

Potash (K,O content) thousand metric tons 25,000 

Tin (Sn content) do. 90 

Tungsten (W content) do. 20 

Batimated, 
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THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

In 1991, the Federal Republic of | pRQDUCTION processing (table 7) are those mineral 

Yugoslavia experienced a severe crisis as |__| commodities shipped abroad for further 

the constituent Republics of Croatia and Mineral production declined in all processing or refining that would be 

Slovenia actively began to seek categories of activity in 1991, compared retuned to Yugoslavia for final 

independence from the Yugoslavian | yi, output levels set in 1990. Official disposition (table 9). (See tables 3 

Federation. The rapid disintegration of monthly reporting on industrial through 10.) 

the country, which began in June, | production results, including those of the | ————____—_______ 
resulted in a civil war that was fought | mineral sector, was provided through STRUCTURE OF THE 

throughout the last 6 months of 1991. July. Subsequent reports carried data MINERAL INDUSTRY 

Reportedly, the country’s GDP for 1991 | without reporting input from the Republic 

declined by 15% compared with that of | of Croatia. The production data for 1991 Table 11 lists the administrative 

1990, while industrial production fell by | was mostly estimated based on this bodies as well as subordinate production 

30% during this period. Yugoslavia | information as well as on data from other | units of the main branches of the 

continued to be one of Europe’s leading | cources that provided some final yearend | country’s mineral industry in 1991. (See 
mining and mineral processing areas with | totals for the country. table 11.) 

significant capacities in the nonferrous Table 1 provides production data that | — SSS 

metals and industrial minerals sectors. | are consistent with those provided in COMMODITY REVIEW 

Clearly, the outbreak of civil war | previous Minerals Yearbook Volume III : 

between the seceding Republics of | reports for Yugoslavia. Table 2 gives | Metals 
Croatia and Slovenia and the Federal production data by Republic and as a 

Government as well as_ secessionist percentage of the total output of the Aluminum and Bauxite.—Yugosla- 

tendencies shown by some of the | country for 1990, the last year that this | via’s bauxite mining, alumina refining, 

remaining Republics in the Yugoslav type of information was readily available. | and aluminum smelting facilities were 

Federation had impacted negatively on (See tables 1 and 2.) distributed throughout virtually the entire 

the country’s production of minerals. country. Energoinvest operated bauxite 

Also, concerns were raised regarding the | TRADE mines in the Republics of Bosnia and 
possibility of physical destruction of | ~~~ | Hercegovina and Croatia. Rudnici 

industrial facilities in areas near the Yugoslavia’s mineral trade in this | Boksita, Niksic operated bauxite mines 
fighting. report was compiled into nine tables from | exclusively in Montenegro. J adranski 

| othe «country’s latest available trade | Aluminijum’s (Jadral) operations were 

GOVERNMENT POLICIES returns. Tables 3 and 4 provide a| entirely in Croatia, and RB Kosovo 

AND PROGRAMS substantial portion of the country’s | Klina, entirely in Serbia. The total 

(Serbia and Montenegro) trade returns for | output of the latter operation has been 

At least through the first half of 1991, | 1991 for major mineral commodities for exported because of the unsuitability of 

the Government of Yugoslavia continued | both exports and imports, respectively. the bauxite for domestic refineries. Apart 

reforms begun in 1990 to check the | For 1990, tables 5 and 8 are compatible from the deposits exploited by RB 

growth of inflation, promote currency | with historical trade data that have been | Kosovo Klina, which contained a 

convertibility, gradually decentralize the | provided for previous Minerals Yearbook refractory-grade diaspore material, the 

economy, and institute legal status for | Volume III reports for Yugoslavia. For balance of the country’s monohydrate 

privatized and non-centrally planned | 1990, additional data have been presented (boehmitic) bauxite deposits were suitable 

forms of business activity. From July | that give Yugoslavia’s exports of mineral for metallurgical end use. These deposits 

through the end of the year, the | commodities after processing (table 6); | were formed into lenticular or irregular- 

Government’s energies and efforts were | that is, minerals acquired from abroad | shaped bodies occurring in Triassic and 

apparently absorbed by political | (table 10), or toll refined in Yugoslavia Eocene carbonate rocks. 

upheavals in the country. and reshipped to the country of origin. The mounting conflict in Yugoslavia 

Similarly, Yugoslavia’s exports for | in 1991 did not affect the country’s 
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aluminum industry except at the end of | Other events in the copper industry Gold.— Yugoslavia has been a modest 
the year when, reportedly, the Boris | included plans to closedown the older | producer of gold, in large measure as a 
Kidric aluminum smelter at Sibenik in | open pit operations at the RTB mining, | byproduct of processing domestic and 
Croatia was damaged and remained | beneficiation, and smelting complex in | some imported nonferrous metal ores. 
closed through the end of 1991. Other | 1992. The development of the new 3-| The sharp increase of gold production 
primary smelters in Yugoslavia reportedly | Mmt/a Cerovo copper mine was reported for 1990 and 1991 presumably 
continued to operate at nearly full | reportedly scheduled for completion at the | reflected production from newly 
capacity. The conflict during the year, | end of 1992, and production would | developed deposits of gold ore in Serbia 

| however, disrupted both road and rail | commence in 1993 with ore grading at | such as Grabova Reka, Volujski Kluc, 
freight transport and, to a lesser extent, | about 1% Cu. Facility expansion at the | and Sveta Barbara. 
cargo handling operations at the country’s | Majdanpek copper mine in 1992 would 
port facilities and, reportedly, had a | raise copper ore output from 13.5 Mmt/a Iron and Steel.—Despite considerable 
negative impact on both domestic and | to 16 Mmt/a. difficulties throughout the year associated 
foreign consumers. with general political unrest, strikes, and 

Reportedly, a more efficient and Ferroalloys.—The country’s civil war | civil war in the secessionist Republics of 
environmentally safer electrolysis system | disrupted several ferroalloy producers. | Croatia and Slovenia, Yugoslavia’s steel 
supplied by Pechiney of France that | Dalmacija Carbide and Ferro Alloy | industry, which was represented in every 
would replace the system using Soderberg | Works near Split in Croatia reported | Yugoslav Republic, remained committed | 
dead-burned electrodes was under | disruptions of production during the year. | to greater integration and rationalization. | 
construction at the Unial aluminum | However, the extent of the production | In 1990, a major study of Yugoslavia’s 
smelting facilities at Kidricevo in| shortfall was not reported. In Slovenia, | steel industry was undertaken by British 
Slovenia. Also, during the year, the | Tovarna Dusika Ruse (TDR) reported | Consulting Ltd. to rationalize the 
Boris Kidric aluminum smelter in Croatia | more severe disruptions at the ferroalloy | country’s steel industry and raise its 
was among several heavy industry | works that produced ferrosilicon and both operation to Western European standards. 

| facilities in Yugoslavia chosen by the | high- and low-carbon ferrochromium. The study’s recommendations 
U.S. Agency for International | The major difficulty at the TDR facility | included the creation of a single holding 
Development to receive financial | involved disruptions in the supply of | company to manage the denationalization 
assistance for the purchase of power | quartz from quarries in the southern part | of the steel industry, a reduction in the 
conservation equipment that would reduce | of Yugoslavia for the production of | work force in the industry from 83,000 to 
electric power consumption by 15%. | ferrosilicon (17,000 mt/a). Reportedly, | 35,000, and investment of up to $500 
Reportedly, the financial assistance | quartz mines local to the ferroalloy | million for modern technology and 
package was to amount to about $30,000. | operation produced only nominal amounts equipment. In June 1991, Yugoslavia’s 

: of material, and these were insufficient to | steel producers formed the Yugoslav Iron 
Copper.—The Republics of Serbia and | meet its needs. TDR officials also noted | and Steel Federation (YISF), an 

Macedonia were Yugoslavia’s only | that apart from production problems independent association with 
copper-producing areas. The largest | caused by the war, depressed prices for headquarters in Belgrade. Reportedly, | — 
producer, Rudarsko Topionicki Bazen’s | ferrosilicon during the year contributed to | the YISF was organized in June as a 
(RTB) Bor mining, beneficiation, and | the company’s decreased exports to | limited liability company as a first step 
smelting complex in Serbia, accounted | convertible currency areas. toward implementing some of the 
for almost 95% of the country’s mine In other developments, industry | recommendations provided by the study 
output of copper from its Bor, | sources reported that Feni-Rudnici i | of British Consulting Ltd. At yearend, 
Majdanpek, and Veliki Krivelj open pit | Industrija za Nikel, Celik I Antimon Yugoslavia’s steel industry, represented 
mines. A small amount of copper ore | (Feni), Macedonia’s nickel mining and | by YISF, attempted to maintain routine 
was mined and beneficiated at Bucim in | processing and__ferronickel smelting | commercial activity within the country 
Macedonia by Rabotna Organizacija za | complex, would restart nickel smelting | despite the dislocations from the war, 
Rudarstvo i Metallurgija za Baker (RZB | and refining operations in late 1992 after | which began in the second half of the 
Bucim). Copper concentrates from RZB | an 8-year closure. Feni, restructured as year. Reportedly, steel mills in the 
Bucim were smelted and refined at the | a joint stock company renamed FeniMak- Republics of Bosnia and Hercegovina, 
Bor smelting and refining facilities. Kavadarci, reportedly planned to produce | Macedonia, Montenegro, and Serbia 

In 1991, efforts to restructure the | 7,120 mt/a of nickel metal for export. | sought to reestablish severed 
country’s copper industry reportedly were | The cost of FeniMak’s restructuring and transportation lines with Austria and Italy 
made through the creation of a holding | modernization program was reported to | by routing freight through Greece to the 
company that would oversee the operation | have amounted to about $19.5 million. Port of Salonica. Conversely, formerly 
of 18 separate enterprises within the routine intra- Yugoslav steel trade between 
industry and their eventual privatization. the Republics of Serbia and Slovenia was 
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reportedly achieved by routing freight | mine was rated to produce 300,000 mt/a | abeyance during the second half of the 

through Hungary and Austria. of magnesite. year as the country’s Federal authorities 

Reportedly, late in the year, | directed most of their efforts to put down 

Lead and Zinc.—The dominant share | deteriorating market conditions and the | insurrections, rather than find suitable 

of Yugoslavia’s exploitable resources of availability of low-cost Soviet magnesite | payment instruments for the coal. In 

lead and zinc (Pb-Zn) ore was located | forced production cutbacks in| 1990, U.S. shipments of coking coal to 

and worked in the Republics of Serbia | Yugoslavia’s magnesite mining and | Yugoslavia reportedly totaled about 1 

and Macedonia. Serbia’s share of the | processing industry. Magnohrom | Mmt. 

country’s total mine production of ore announced a cutback of production at its | 

constituted slightly more than 40% in | Rudnik Magnezita "Magnezit" operation Nuclear Power.—In mid-1991, the 

1991, while that of Macedonia was about | at Bela Stena by between 15% and 20%. | Republic of Slovenia decided to 

37% of the total. According to company sources, the | permanently close down the Zirovski Vrh 

Bosnia and Hercegovina produced | cutback was to extend into 1992. uranium mine at Todraz, following the 

about 17% of the country’s total output of | Additionally, repair and overhaul of | last shipment of 60 tons of yellowcake to 

Pb-Zn ore, and relatively small amounts | equipment would be performed at the | the United States for processing. The 

of ore were mined in Montenegro and | Bela Stena mining and processing Zirovski Vrh uranium mine, Yugoslavia’s 

Slovenia. | Serbian and Macedonian | operation during this period. sole producer of uranium ore, reportedly 

deposits of Pb-Zn ore are of the ceased mine production in 1990 because 

hydrothermal metasomatic type in Stone.—In April, Yugoslav sources | of environmental concerns. Since then, 

limestone and siliceous rocks. The | announced the discovery of a major basalt | 200 of the mining enterprise’s 460 

irregular but compact ore bodies | deposit at Kursumlija in Serbia. | employees left to seek other employment. 

reportedly range in size from several Exploitable basalt resources reportedly | The regional Government during this 

thousand to several million tons. The | ranged from 25 Mmt to 30 Mmt. Basalt | period had not decided about the future 

Trepca deposit in the Kosovo Province of | from these deposits would be designated | status of the remaining employees at the 

Serbia was the largest Pb-Zn deposit in | for both the domestic construction | mine. Uranium produced at Zirovski Vrh 

Yugoslavia. Reportedly, since the mid- | industry and export. was consumed by the 650-MW Krsko 

1960’s, some Pb-Zn_ ores and nuclear powerplant in Slovenia, near the 

concentrates had been imported to meet | Mineral Fuels Croatian border. Reportedly, the 

the needs of the country’s smelters and Government of Slovenia also decided to 

refineries. Additionally, some of Coal.—Reportedly, the Government of | decommission the nuclear powerplant by 

Yugoslavia’s refinery capacity was used | Yugoslavia and representatives of the | 1995, owing partly to difficulties 

to toll refine lead for foreign consumers. | International Bank for Reconstruction and | associated with the disposition of nuclear 

Development (World Bank) conducted | waste. | 

Industrial Minerals negotiations during the year concerning a 

loan from the World Bank to finance the | Reserves 

Yugoslavia produced a large number | development of a lignite mine at Tamnava 

of industrial minerals that included barite, | West in Serbia. The project was to In view of Yugoslavia’s effort to 

bentonite, gypsum, kaolin, magnesite, | include the construction of a mine head transform its economy to a market-based 

and pumice for domestic needs as well as | thermal power station, technical | system, the country’s mineral resources 

exports. assistance for powerplant modernization, | will have to be reevaluated from a market 

and long-term lignite mine development | perspective. Reserves, as defined by 

Magnesite.—Yugoslavia was an | in Serbia as well as a long-term regional | market economies, are mineral deposits 

important European producer of | air quality monitoring program. that can be mined at a profit under 

magnesite, ranked third after Greece and In November, the World Bank | existing conditions with existing 

Spain. The country’s operating deposits, reportedly approved this project and technology. In centrally planned and 

all in Serbia, had the combined capacity | granted a loan to Yugoslavia to other non-market economy countries, 

to produce more than 400,000 mt/a of | implement most of the programs | such as Yugoslavia, political rather than 

ore. The largest deposit was operated by | described above. Upon completion, the | economic consideration was paramount in 

Rudnik i Industrija Magnezita| proposed mine would produce 7 Mmt/a | formulating policies for industrial 

"Strezovce” at Beli Kamen. The | of lignite; the thermal powerplant would | development. Political directives to 

lenticular ore deposit was measured up to | have a rating of 700 MW. discover exploitable mineral resources 

160 m in thickness, dipping northwest at The forces pulling the country apart | may have resulted in possible 

angles between 40° and 60° with a | also disrupted the country’s coal trade. | overestimations and other distortions of 

northeast-southwest strike. The open pit | Routine U.S. exports of metallurgical collected field data. The system that was 

coking coal to Yugoslavia were put into | used to measure "reserves" was based on 
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two cross-imposed classification schemes, | and by analogy with known deposits of | discovering new mineral deposits in 
one relating to the exploitability of the | the same type. The general conditions of | significantly large areas that remain to be 
mineral in question and the other relating | exploitation and the hydrogeological | surveyed adequately. The political future 
to the reliability of the information on its | environment are known tentatively. of this region and the types of 
quantity and grade. The first system The C, category includes those | government structures that will emerge 
determined whether or not the deposit | "reserves" in place that adjoin the | are difficult to foresee. However, 
was suitable for exploitation, given the | explored "reserves" of A plus B plus C, | Yugoslavia, or its political heirs, in 
current technological capability and need. | categories as well as "reserves" indicated common with other centrally planned 
The second classification related to the | by geological and geophysical evidence | economy countries, will require extensive 
reliability of the data gathered on the | and confirmed by boreholes. Taking this | modernization of its infrastructure, giving 
quantity of the mineral in situ. The | system into account, Yugoslavia’s mineral | added value and importance to the 
second classification designated deposits | resources in categories A+B+C, are | construction materials and_ structural 
into "reserve" categories A, B, C,, and given in table 3. (See table 12.) steels sectors in this region. 
C,, based on the Soviet classification 
system, where sufficient geological data | INFRASTRUCTURE OTHER SOURCES OF INFORMATION 
had been gathered relative to the size of 
the deposit and its mineral grade. Yugoslavia’s inland system of ways Agency | . 

In category A the "reserves" are | and communications consisted of 132,617 | Privredna Komora Jugoslavije 
| known in detail. The ore boundaries are | km of railroads, highways, and inland (Yugoslav Chamber of Economy ) . :; 11001 Belgrade, Terazije 15-23 outlined by trenching, exploratory waterways. The railroad system P.O Box 1003 
workings, or exploratory boreholes. The | consisted of 9,270 km of 1.435-gauge Savezni Geoloski Zavod (Federal 
depositional environment, the proportion | track, of which 930 km was double track Geological Institute) 
of different commercial grades of ore, | and 3,771 km was electrified. The Belgrade, Yugoslavia 
and the hydrogeological conditions of the highway and road system consisted of 
exploitations have been ascertained. The 71,315 km of asphalt, concrete, and stone | Publications 
quality and technological properties of the | block-paved roads; 34,299 km_ of | Indeks (Index), published monthly. 
ore have been ascertained in detail, | macadam, gravel, and crushed stone Statisticki Godisnjak (Statistical 
ensuring the reliability of projected | roads; and 15,133 km of earth roads. Yearbook). 
beneficiation and production operations. | Yugoslavia had 2,600 km of navigable Nafta (Petroleum), published monthly. 

In category B, the "reserves" in place | wate - The country’s merchant Celik (Steel), published monthly. gory b, Pp rways y 
are explored. The ore bodies are | marine fleet consisted of 270 ships with a 
outlined by exploratory workings or | total weight of 5,809,219 dwt. The fleet 
boreholes. The depositional environment | included 131 cargo, 16 container, 14 roll- 
is known, and the types and industrial on/roll-off, 9 petroleum, 3 ore-oil, 73 
grades of ore are ascertained but without | bulker, and 8 combination bulker vessels. 
details of their distribution. The quality | The major seaports were Bar, Koper, 
and technological properties of the ore | Ploce, Split, and Rijeka. In addition, 
are known sufficiently well to ensure the Yugoslavia had 1,373 km of pipeline for 
correct choice of the system for its bene- | crude petroleum, 150 km of pipeline for | ficiation. The general conditions of | refined products, and 2,900 km of 
exploitation and the hydrogeological pipeline for natural gas. 
environment are known in good detail. Tables 13 and 14 show the 

In category C,, the "reserves" in place | distribution of mineral exports and 
are estimated by a sparse grid of | imports for 1990, respectively, by type of 
exploratory boreholes or workings. This carriage and receiving-exporting areas. 
category also includes’ "reserves" | This was the last year for which this data 
adjoining the boundaries of A and B | presentation would be available. (See 
categories of ore as well as "reserves" of | tables 13 and 14. ) 
very difficult deposits in which the 
distribution of the values of mineral | OUTLOOK 
cannot be determined even by a dense 
exploratory grid. The quality, types and Yugoslavia as a geographic region is 
industrial grades, and technology of likely to remain an important European 
beneficiation are ascertained tentatively producer of minerals because of its long 
by means of laboratory tests and analyses history of mining and the prospects of 
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TABLE 1 

YUGOSLAVIA: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) 

I aT 

Commodity” 1987 1988 1989 1990 1991° 

METALS 

Aluminum: 

Bauxite | thousand tons 3,394 3,034 3,252 2,952 2,850 

Alumina do. 1,113 1,060 1,170 1,086 1,000 

Metal ingot: | 

Primary 244,000 260,120 330,535 349,087 334,000 

| Remelted’ 37,084 53,229 643 342 1,000 

Total 281,084 313,349 331,178 349,429 335,000 

Antimony: . 

Mine and concentrator output: 

Ore, gross weight 48,449 37,903 42,530 19,715 — 

Sb content of ore 834 725 798 409 — 

Concentrate, gross weight 1,227 1,105 1,259 530 — 

Metal (regulus) 1,002 7 1,145 1,081 248 19 

Bismuth, smelter output 73 23 40 85 70 

Cadmium, smelter output 305 405 471 362 280 

Chromite: Mine and concentrator output: 

Ore, gross weight 13,172 11,538 12,721 10,843 10,000 

Concentrate (produced largely from imported ores) | 59,482 46,063 36,263 33,668 33,000 

Copper: 

Mine and concentrator output: 

Ore, gross weight thousand tons 27,745 30,056 30,078 30,169 29,610 

Cu content of ores 130,470 103,523 138,931 140,145 140,000 

Concentrate, gross weight 513,971 560,192 578,000 578,434 §55,000 

Metal: | OO OO — — 

Blister and anodes: 

Primary 103,399 106,457 101,606 105,908 100,000 

Remelted?* 62,384 65,519 71,394 68,349 55,000 

Total 165,783 171,976 173,000 174,257 155,000 

Refined: 

Primary 98,805 105,595 101,877 102,221 100,000 

Remelted? 40,062 39,781 49,158 49,174 34,000 

Total "138,867 "145,376 ~ 151,035 ~ 151,395 ~~ 134,000 

Gold, refined kilograms 5,348 4,620 3,741 8,190 7,500 

Iron and steel: 

Iron ore: 

Gross weight thousand tons 5,983 5,545 5,081 4,132 42,574 

Fe content : do. 1,764 1,844 1,305 1,578 850 

Iron concentrate, gross weight do. 3,247 3,332 3,170 2,750 1,700 

Metal: 

Pig iron do. 2,867 2,916 2,896 2,313 1,258 

Ferroalloys: 

Ferrochromium TT Sa 02084 si(“(Ct*«*BSCS*«BTSC«COSS 00 

Ferromanganese 38,041 45,078 33,868 31,822 22,000 

See footnotes at end of table. 
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TABLE 1—Continued 

YUGOSLAVIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1987 1988 1989 1990 1991° 
METALS—Continued | 

Iron and steel—Continued: 

Metal—Continued: | 
_ Ferroalloys—Continued: == ==~=~=~S~SC~*~C~S~S~SSSSS | | 

Ferronickel 9,556 15,047 17,102 11,850 8,000 
Ferrosilicocalcium | 487 772 144 835 500 
Ferrosilicochromium 6,240 3,668 3,815 4,199 3,000 
Ferrosilicomanganese 42,528 46,804 52,588 60,601 40,000 
Ferrosilicon 98,843 120,522 122,179 103,188 70,000 
Silicon metal | 31,915 25,830 15,897 ‘12,661 9,000 
Other 7,584 10,678 11,199 10,462 7,500 — ‘ToalS~—CSSSSTONN 291,470 361,748 ~ 347,220 318,305 ~ 215,000 Cndesteel:  SSC~=<CSsSSSSSSTTTTCNSSN — — — — 
From oxygen converters thousand tons | 1,715 1,913 1,934 1,715 1,100 
From Siemens-Martin furnaces do. 1,301 1,158 1,100 793 300 
From electric furnaces do. 1,351 1,416 1,466 1,101 776 

Total do. 4,367 4,487 4,500 3,609 ‘2,176 
Semimanufactures | do. 6,260 6,066 6, 164 4,893 3,500 

Lead: ) 

Mine and concentrator output: 

Ore, gross weight (lead-zinc ore) do. 3,908 3,847 4,005 3,675 3,100 
Pb content of ores 106,670 103,286 107,611 99,148 84,000 
Concentrate, gross weight 109,119 104,596 105,271 96,890 82,000 “Meals ~~ ~~ — — 
Smelter: 

Primary 118,185 121,607 110,670 90,183 60,000 
Secondary’ 28,423 | 30,430 30,641 35,888 30,000 

Total 146,608 152,037 141,311 126,071 90,000 
Refined: OO es OO OO — 

Primary, for domestic use and export 76,417 70,888 99,616 82,000 “69,186 
Secondary® 36,000 39,000 18,000 17,000 15,000 

Total 112,417 109,888 117,616 99,000 84,186 
Magnesium metal 5,932 6,176 6,105 5,788 6,000 
Manganese ore: 

Grossweight = 41,297 40,100 38,920 50,863 40,000 
Mn content 14,452 14,036 13,622 17,802 14,000 

Mercury kilograms 67,016 69,980 51,000 37,000 35,000 
Nickel:* 

Mine output: | 
Ore, gross weight thousand tons 280 280 290 270 270 | 
Ni content of ore 3,900 3,900 4,000 3,800 2,800 

Concentrate 200,000 200,000 200,000 200,000 100,000 
Metal: Ferronickel, Ni content 2,500 4,000 5,100 3,600 2,400 See footnotes stend oftable. SSS EO 
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TABLE 1—Continued | 
YUGOSLAVIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity’ 1987 1988 — 1989 1990 1991° 

METALS—Continued 

Platinum-group metals: 

Palladium kilograms 132 142 — 130 130 

Platinum do. 24 23 23 21 20 

Selenium metal, refined do. 66,362 60,812 55,241 59,181 55,000 

Silver metal, refined including secondary thousand kilograms 165 139 127 105 90 

Uranium: : 

Mine output 110,011 107,365 125,995 80,457 — 

Concentrate 83 93 101 58 — 

U,O, content® | 58 65 ‘71 40 — 

Zine: | . 

“Zncontentofleadandzincore = 87,352 91,175 94,739 83,788 69,000 
Concentrator output, gross weight 118,904 117,565 115,520 108 ,833 90,000 

Smelter, primary 51,320 56,316 55,900 56,734 50,000 | 

Refined, primary and secondary: OO ~~ — — — 

"Smelter t—<“CstOSSSS 9,684 11,234 12,089 18,252 $7,372 

Electrolytic 108,383 116,290 88,450 95,453 70,900 

Total 118,067 127,524 100,539 113,705 78,272 

: INDUSTRIAL MINERALS 

Asbestos, all kinds 10,964 17,030 9,111 6,578 5,500 

Barite concentrate 19,270 23,350 30,509 23,601 20,000 

Cement, hydraulic thousand tons 8,963 8,840 8,657 7,954 7,100 

Clays: 

“Bentonite 154,288 125,069 128,593 102,681 80,000 
Ceramic clay, crude 287,887 283,689 292,784 213,302 165,000 

Fire clay: 

Crude 174,124 155,718 164,076 114,797 75,000 

Calcined 42,092 28,188 30,760 20,291 16,600 

Kaolin 218,851 218,673 260,141 198,513 160,000 

Feldspar, crude 44,912 35,614 42,246 43,650 40,000 

Gypsum: . 

Crude 553,372 555,231 545,542 534,644 400,000 

Calcined 75,396 81,245 67,130 56,591 46,000 

Lime: a OO OO — OO 

Quicklime thousand tons 1,790 1,268 1,625 1,453 1,300 

“Hydrated =  ——— do. 708 725 782 670 500 

Total do. 2,498 1,993 2,407 2,123 1,800 

Magnesite: 

Crude 402,976 382,606 292,302 194,119 175,000 

Sintered 149,000 136,746 144,218 125,440 110,000 

Caustic calcined 10,217 11,113 11,682 9,257 8,000 

Mica, all grades 250 807 794 802 800 

Nitrogen: N content of ammonia thousand tons 937 858 680 549 550 

See footnotes at end of table. 
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TABLE 1—Continued 

| YUGOSLAVIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1987 1988 1989 1990 1991° 

INDUSTRIAL MINERALS—Continued 

Pumice and related volcanic materials: 

Volcanic tuff 423,917 407,988 431,444 418,123 380,000 
Quartz, quartzite, glass sand: — 

Quartz and quartzite thousand tons 260 226 183 172 150 
Glass sand do. 2,258 1,798 3,143 2,448 2,100 

Toa t—(“‘i‘SOSOSC;!!OOOOOUUUU MOU! 2, 5TB 2,024 3,326 2,620 2,250 
Str NE — — — ~~ 

Marine 64,672 58,286 59,512 71,345 50,000 
From brines 282,650 200,276 184,461 204,213 250,000 
Rock 153,064 126,650 133,597 99,747 90,000 
Total $00,386 385,212 377,570 ~ 375,305 ~ 390,000 

Sand and gravel excluding glass sand thousand cubic meters 19,778 19,710 21,066 17,150 16,300 
Sodium compounds: 

Soda ash 201,539 213,891 204,050 173,158 140,000 
Sodium bicarbonate 19,844 18,016 19,633 15,748 15,000 
Sodium sulfate 37,556 41,479 50,533 - 37,953 35,000 

Stone excluding quartz and quartzite: | 

Dimension: 

Crude: 

Ornamental cubic meters 97,619 *100,000 198,684 93,978 90,000 
Other do. 1,585 1,500 4,204 2,613 1,500 
Partly worked facing thousand square meters 3,059 3,253 3,264 3,229 2,500 

Cobblestones, curbstones, other thousand cubic meters 4,846 °§ ,000 163 11 15 

Dolomite thousand tons 645 709 960 804 800 

Limestone® __ do. “7,771 8,000 8,500 8,500 7,500 

Crushed and broken, n.e.s. thousand cubic meters 2,861 2,833 3,426 2,912 2,000 

Milled marble and other do. 4,486 *5 ,000 7,333 6,729 5,500 

Sulfur, pyrite and pyrrhotite: 

Pyrite, gross weight thousand tons 609 °610 697 522 145 

Pyrrhotite, gross weight do. °5 °6 6 6 5 
Sulfur: — — Oo — 

Sulfur content of pyrite® do. 256 250 293 219 61 
Sulfur content of pyrrhotite® do. 2 2 3 3 3 
Byproduct: 

Of metallurgy° do. 175 170 175 175 175 
Of petroleum® do. 3 3 4 3 3 

Total® do. *436 425 475 400 242 
Talc: 

Crude 30,993 29,204 26,614 20,069 20,000 
Washed 28,440 27,566 24,590 17,984 17,000 

See footnotes st end of table 
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TABLE 1—Continued 

YUGOSLAVIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

Commodity” | 1987 1988 1989 1990 1991° 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black 35,078 34,797 37,505 30,624 15,000 

Coal: — — — — — 

Bituminous thousand tons 379 362 293 292 280 

Brown do. 12,135 11,877 10,314 12,029 8,700 

Lignite do. 59,359 60,352 59,896 64,054 57,000 

Total do. —*71,873 72,591 ~~ 70,503 "76,375 "65,980 

Cokes — — — — 

Metallurgical do. 2,570 2,827 2,955 1,965 910 

Breeze do. 220 280 188 183 110 

Foundry do. 170 151 143 128 80 

Total do. 2,960 3,258 3,286 2,276 1,100 

Gas: | 

Manufactured (excluding petroleum refinery gas): 

From coke plants cubic meters 1,527,961 *1,480,000 1,127,802 796,946 600,000 

From lignite gasification plants do. 29,028 °70,000 18,300 18,300 17,000 

Natural, gross production do. 3,601,181 3,760,097 2,884,172 2,658,922 2,400,000 

Natural gas plant liquids: Propane and butane 
thousand 42-gallon barrels 1,173 940 1,045 1,126 900 

Petroleum: 

Crude: 
| 

As reported thousand tons 3,867 3,681 3,396 3,145 2,900 

Converted thousand 42-gallon barrels 28,685 27,305 25,191 23,330 21,500 

Refinery products: OO — OO 

Liquefied petroleumgasststé—“‘séS*~*~*~*~*~*~*‘éOWXC 4,424 °4,000 4,219 4,431 3,200 | 

Gasoline do. 34,075 35,436 56,400 62,612 49,000 | 

White spirit do. 119 *100 144 133 100 

Jet fuel do. 2,824 2,602 2,263 2,439 1,900 

Kerosene do. 204 *200 213 272 200 

Diesel do. 28,062 30,288 25,009 25,039 19,000 | 

Paraffin do. 227 "200 223 234 160 | 

Middle distillate fuel oil do. 1,218 1,200 44,337 45,670 37,000 

Lubricants do. 4,830 4,802 5,102 4,799 4,000 

Residual fuel oil : do. 39,423 40,772 °40,000 °40,000 35,000 

Asphalt and bitumen do. 3,776 3,580 3,834 3,386 2,000 

Petroleum coke do. 318 *300 369 388 300 

Other do. 2,153 *2,000 3,940 3,666 3,200 

Total do. 121,653 125,480 86,553 193,069 155,060 

"Estimated. ‘Revised. 

'Table includes data available through Dec. 1992. 

2In addition to the commodities listed, common clay and diatomite are also produced, and tellurium may be recovered as a copper refinery byproduct, but available information is inadequate to make reliable 

estimates of output levels. 
‘includes undetermined quantity of secondary raw material. 
‘Reported figure. 
SCalculated as the difference between reported total and reported primary figure. 
“Calculated from pyrite and pyrrhotite concentrate using 42% as average sulfur content. 
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| TABLE 2 
YUGOSLAVIA: SHARE OF SELECTED MINERAL PRODUCTION ,» BY FEDERAL REPUBLIC, FOR 1990 

(Percentage) | 

Republic 

Commodity Bosnia and Croatia Macedonia Montenegro Serbia Slovenia Hercegovina 

METALS 

Aluminum: 

Bauxite $7.7 10.5 — 30.2 1.6 — 
Alumina 68.2 — — 24.9 — 6.9 
Metal, primary 25.6 22.2 1.6 23.1 — 28.5 

Antimony — — — — 100.0 — 
Copper: 

Ore and concentrate — — 12.3 — 87.7 — 
Metal, refined | — — — — 100.0 — 

Gold — — — — 99.8 (') 
Iron ore 98.9 — 1.1 — — — 
Lead and zinc ore 16.5 — 36.9 2.6 40.2 3.7 
Lead: 

Smelter (?) — 25.6 — 55.4 18.8 
Refined — — 26.7 — 58.5 14.8 

Mercury — — — — — 100.0 
Silver — 2.4 14.7 oo 81.6 1.4 
Steel, crude: TS 

Oxygen converter $2.9 — — 3.8 43.3 — 
Open hearth 61.8 31.9 — — 6.3 _ 
Electric furnace 2.8 15.5 16.5 19.4 6 45.8 

Zine: 

Smelter, secondary — — 100.0 — — _ 
Refined — — 45 3 — 53.4 7 
INDUSTRIAL MINERALS 

Asbestos 80.5 — — — 19.5 — 
Barite 92.1 7.9 — — — —_ 
Bentonite — 29.4 | — 65.3 (‘) 4.9 — 
Cement 10.0 33.0 8.1 — 34.4 14.4 
Dolomite 30.9 — 58.1 — 10.9 — 
Gypsum 62.7 18.6 10.2 — 8.5 — 
Kaolin 21.4 — — — 71.8 6.8 
Magnesite 4.4 — — — 95.6 — 
Pumice AR gg 
Salt, rock and brines 100.0 — — — — — 

FUELS 

Coal: | 

Bituminous _ 53.0 — — 47.0 — 
Brown 82.8 (') — (‘) 5.4 11.4 
Lignite 13.3 — 10.4 2.6 67.1 6.6 

Natural gas — 74.8 — — 24.3 . 9 
Petroleum S™~™~ SFB 
"Less than zero. 

Source: Industrijsko Proizvodnja, 1990. 
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TABLE 3 

| a YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

TO Destinations, 991 

comma 1991 sae Other (principal) 

METALS 

Aluminum: 

Ore and concentrate 241,280 _— Romania 170,368; Czechoslovakia 69,691; Liechtenstein 1,221. 

Metal including alloys: 

Scrap 370 — Italy 233; Austria 71; Germany 66. 

Unwrought 56,338 — Italy 43,875; Netherlands 5,687; Bulgaria 2,634. 

Semimanufactures 15,579 2,907 Germany 5,783; Switzerland 2,782; Czechoslovakia 1,189. 

Antimony: Metal including alloys, all forms 100 — Netherlands 56; France 44. 

Cobalt: Metal including alloys, allforms. 2 == #2 + ° 4*1.". <AlltoGermany 
Copper: 

Ore and concentrate . 1 ?) Mainly to United Kingdom. 

Matte and speiss including cement copper 522 — All to Belgium-Luxembourg. 

Sulfate 4,134 72 Equatorial Guinea 1,000; Belgium-Luxembourg 740; Hungary 730. 

Metal including alloys: . 

Scrap 829 — Mainly to Italy. 

Unwrought 72,860 5,030 Italy 43,978; United Kingdom 7,463; Bulgaria 5,643. 

Semimanufactures 32,677 3,604 United Kingdom 4,174; U.S.S.R. 3,719; Italy 3,352. 

Gold: Metal including alloys, unwrought and 

partly unwrought value, thousands $259,614 $96,847 Germany $85,356; Bulgaria $56,589; United Kingdom $12,148. 

Iron and steel: | 

Iron ore and concentrate: 

Excluding roasted pyrite __ 144 — All to Switzerland. 

Pyrite, roasted 44,972 — Hungary 30,419; Germany 14,533. 

Metal: | | 

"Scrap stst—<‘is™SOSOSOCOC*~*~*~*~*~*~*~*~CS 34,910 — Italy 30,044; Hungary 3,660; Germany 1,162. 

Pig iron, cast iron, related materials 22 — All to Italy. 

Ferroalloys: 

Ferronickel 11,622 — Germany 9,187; Belgium-Luxembourg 946; Sweden 589. 

Unspecified 59 — All to Austria. 

Steel, primary forms 15,898 — Italy 6,274; Turkey 4,831; Germany 2,931. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 507,897 — U.S.S.R. 141,024; Italy 104,870; Turkey 102,315. 

Clad, plated, coated 28,970 — Italy 17,022; Austria 3,110; Greece 2,981. 

Of alloy steel 42 — Germany 20; U.S.S.R. 13; Albania 9. 

Bars, rods, angles, shapes, sections 30,755 — United Kingdom 6,732; Italy 4,120; Iran 3,323. 

Rails and accessories 283 — Greece 116; Poland 107; Bulgaria 43. 

Wire 4,966 — Germany 1,960; Austria 1,472; Italy 729. 

Tubes, pipes, fittings 36,253 — Germany 15,288; Greece 5,302; Italy 4,907. 

Lead: 

Ore and concentrate 5,639 — All to Italy. 

Oxides 2 — Mainly to Greece. 

Metal including alloys: 

Unwrought 13,159 — Czechoslovakia 2,520; Italy 2,449; Germany 2,311. 

Semimanufactures | 218 — Cuba 116; Italy 62; Greece 31. 

See footnotes at end of table. 
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TABLE 3—Continued 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1991 

Commodity 1991 United Other (principal) 

METALS—Continued 

Magnesium: Metal including alloys, 4,516 73 Germany 1,720; Austria 765; Japan 685. 
unwrought 

Mercury value, thousands $129 — Switzerland $55; Bulgaria $53; Hungary $21. 

Nickel: Metal including alloys: 

Scrap 121 — France 101; Germany 20. 

Semimanufactures 2 — Mainly to Germany. | 

Selenium, elemental 60 — Netherlands 30; United Kingdom 30. 

Silver: Metal including alloys, unwrought 
and partly wrought value, thousands $6,028 $17 Switzerland $2,162; Germany $1,605; United Kingdom $1,014. 

Tin: Metal including alloys: | 

Unwrought do. $506 — Romania $448; U.S.S.R. $57. 

Semimanufactures do. $21 — U.S.S.R. $14; Ghana $5; Mongolia $1. 

Zinc: Metal including alloys: 

Scrap do. $17 — All to Germany. 

Unwrought 8,630 — Italy 4,587; Hungary 2,037; Switzerland 1,001. 

Semimanufactures® 647 — Czechoslovakia 317; Hungary 88; France 73. 

Other: 

Oxides and hydroxides 637 — Sweden 620; Czechoslovakia 17. 

Ashes and residues 236 — Italy 163; Germany 71; France 2. 

INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: 

Dust and powder of precious and 

semiprecious stones including diamond, 

value, thousands $397 — All to United Kingdom. 

Grinding and polishing wheels and stones 31 5 Bulgaria 14; Hungary 5; U.S.S.R. 5. 

Asbestos, crude 1 — Mainly to U.S.S.R. 

Cement 14,764 — Austria 13,712; Germany 807; U.S.S.R. 239. 

Chalk value, thousands $12 — U.S.S.R. $9; Poland $2. 

Clays, crude: 

Bentonite 229 — U.S.S.R. 190; Tunisia 39. 

Kaolin j — Mainly to U.S.S.R. 

Fire clay and unspecified clays 18 — All to Germany. 

Fertilizer materials: Manufactured: 

Ammonia 4,001 — Germany 4,000; Libya 1. 

Nitrogenous 74,203 — Germany 69,805; Austria 4,298; Hungary 99. 

Phosphatic 10,502 — Czechoslovakia 5,155; Germany 2,712; Austria 1,809. 

Unspecified and mixed 234,216 — Germany 90,291; Nigeria 80,018; Austria 28,090. 

Graphite, natural value, thousands $9 — All to U.S.S.R. 

Gypsum and plaster 327 — Do. 

Lime 41 — U.S.S.R. 35; Greece 6. 

Magnesium compounds: 

Magnesite, crude value, thousands $1 — All to Germany. 

Oxides and hydroxides 6,197 — Italy 5,770; Romania 289; U.S.S.R. 120. 

Mica: Crude including splittings and waste 1,590 — Bulgaria 1,502; Greece 88. 
See footnotes at end of table, 
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TABLE 3—Continued 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1991 

Commodity 199] wnited Other (principal) 

INDUSTRIAL MINERALS—Continued 

Precious and semiprecious stones other than 

diamond value, thousands $6 — All to Sweden. 

Pyrite, unroasted 20,196 — All to Germany. 

Salt and brine 44 — Bulgaria 42; Hungary 1; Mongolia 1. 

Sodium compounds, n.e.s.: Sulfate, 2,680 — Germany 1,575; Greece 480; Bulgaria 365. 

manufactured 

Stone, sand and gravel: 

Dimension stone: | 

Crude and partly worked 2,697 — Austria 2,000; Italy 314; Czechoslovakia 200. 

Worked 4,494 — Germany 2,770; Austria 1,005; U.S.S.R. 326. 

Gravel and crushed rock 20,013 — Hungary 19,822; U.S.S.R. 174; Germany 17. 

Sand other than metal-bearing 2,310 — Greece 1,767; Albania 540; U.S.S.R. 2. 

Sulfuric acid 11,524 _— Bulgaria 11,455; Austria 58; Libya 10. 

Vermiculite 35 — All to U.S.S.R. 

Other: | 

Crude 90 — France 82; U.S.S.R. 8. 

Slag and dross, not metal-bearing 651 — All to Italy. 

MINERAL FUELS AND RELATED 

MATERIALS 

Carbon black 30 — All to Belgium-Luxembourg. 

Coal: Lignite including briquets 70,405 — Romania 70,357; Albania 48. 

Petroleum: 

Crude thousand 42-gallon barrels 3,260 ~~ Greece 1,646; Romania 1,609. 

Refinery products: 

Liquefied petroleum gas do. 101 — Italy 50; Romania 41; U.S.S.R. 6. 

Gasoline do. 271 ) Austria 189; Hungary 65; Germany 6. 

Kerosene and jet fuel do. 102 7 U.S.S.R. 29; France 15; Sweden 7. 

Distillate fuel oil do. 21 — Mainly to Germany. 

Lubricants do. 833 — Austria 706; Hungary 46; Indonesia 46. 

Bitumen and other residues do. 22 — Italy 17; Austria 5. 

Bituminous mixtures do. 7 — Mainly to Austria. 

NANotavailable, 000 
'Table prepared by Ronald L. Hatch. This table presents the mineral exports of the Republics of Serbia and Montenegro. These data are not comparable to previous presentations of the former country of 

Yugoslavia, which included the former Republics of Bosnia and Herzegovina, Croatia, Slovenia, and Macedonia. 

Less than 1/2 unit. 

*May include blue powder. 
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TABLE 4 

~ YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Sources, 1991 

Commodity 1991 United Other (principal) 

METALS , 

Aluminum: 

Ore and concentrate 22,545 — Guyana 10,054; China 9,423; Italy 2,820. 

Oxides and hydroxides 433 14 Germany 413; Italy 5. 

Metal including alloys: 

Unwrought 12,011 22 U.S.S.R. 10,953; Hungary 504; Italy 275. 

Semimanufactures 8,699 1,145 Germany 2,411; U.S.S.R. 2,012; Hungary 1,948. 

Antimony: Metal including alloys, all forms 10 — All from Italy. 

Arsenic: Oxides and acids 69 — Belgium-Luxembourg 52; Germany 15; Austria 2. 

Chromium: | | 

Ore and concentrate 19,389 — Albania 15,092; Turkey 4,297. 

Oxides and hydroxides 137 — Poland 40; Austria 24; United Kingdom 20. 

Metal including alloys, all forms 1 — Mainly from United Kingdom. 

Cobalt: 

Oxides and hydroxides 3 . — United Kingdom 2; Germany 1. 

Metal including alloys, all forms 7 — Austria 9; Germany 6; France 2. 

Copper: 

Sulfate | 4,411 — U.S.S.R. 4,228; Austria 183. 

Metal including alloys: 

Scrap 73 — Switzerland 32; Germany 25; U.S.S.R. 16. 

Unwrought 8,565 — Chile 3,240; U.S.S.R. 1,735; Zaire 1,038. 

Semimanufactures 8,304 . ?) U.S.S.R. 4,042; Poland 2,460; Egypt 506. 

Gold: Metal including alloys, unwrought and | 
partly wrought value, thousands $2,915 $2,896 Germany $14; Austria $3. 

Iron and steel: | 

Iron ore and concentrate excluding roasted 
pyrite 293,903 — — UZ.S.S.R. 160,736; Peru 133,167. 

Metal: 

Scrap . 53,055 — U.S.S.R. 25,669; Germany 13,653; Poland 6,929. 

Pig iron, cast iron, related materials 14,364 — U.S.S.R. 7,527; Poland 3,331; Germany 2,015. 

Ferroalloys: 

Ferrochromium 987 — Austria 698; Germany 208. 

Ferromanganese 1,078 — Germany 474; Switzerland 250; Austria 217. 

Ferrosilicon 1,662 — Germany 481; Norway 716; Austria 157. 

Unspecified 175 — Netherlands 60; Germany 59; France 36. 

Steel, primary forms 137,112 — Czechoslovakia 69,799; U.S.S.R. 57,402; Hungary 9,867. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated © 86,087 — Czechoslovakia 19,604; Romania 18,268; Germany 15,209. 

Clad, plated, coated 20,685 — Germany 8,526; Czechoslovakia 6,417; France 3,232. 

Of alloy steel 7,764 ?) France 3,445; Germany 2,478; Italy 668. 

Bars, rods, angles, shapes, sections 57,859 120 Romania 24,320; Czechoslovakia 20,795; U.S.S.R. 3,301. 

Rails and accessories 1,452 — Poland 654; Austria 599; Bulgaria 189. 

Wire 4,615 — Germany 1,523; Belgium-Luxembourg 829; Romania 766. 

Tubes, pipes, fittings 11,422 4 Germany 2,396; France 2,068; Austria 1,756. 

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

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) | 

Sources, 1991 | 
Commodity 1991 United Other (principal) 

__ METALS—Continned —SS—S—SSS 
Lead: 

Ore and concentrate 1,088 — Greece 1,086; France 2. 

Oxides . 1,557 — Austria 1,392; Bulgaria 142; Netherlands 21. 

Metal including alloys: 

. Scrap 744 — Hungary 616; Germany 104; U.S.S.R. 24. 
Unwrought 2,267 — Bulgaria 903; Poland 599; U.S.S.R. 411. . 

Magnesium: Metal including alloys: | 

Scrap 113 — Mainly from U.S.S.R. | 
Semimanufactures 7 — Austria 5; Switzerland 2. 

Manganese: | 
Oxides 251 — France 236; Germany 13; Austria 10. 
Metal including alloys, all forms 173 — United Kingdom 96; Netherlands 42; China 35. 

Mercury | ?) — Mainly from Austria. 
Molybdenum: Metal including alloys, 

semimanufactures 2 — Austria 1; Belgium-Luxembourg 1. 

Nickel: Metal including alloys, 
semimanufactures 147 —_ United Kingdom 76; Germany 45; U.S.S.R. 20. 
Rare-earth metals including alloys, all forms 86 — All from U.S.S.R. 

Silver: Metal including alloys, unwrought 
and partly wrought value, thousands $99 — Italy $80; Germany $11; France $4. 

Tin: Metal including alloys: | 
Unwrought 206 — Malaysia 105; Germany 57; Mali 20. 
Semimanufactures 1 — Mainly from Germany. 

Titanium: 

Oxides 336 _— Czechoslovakia 120; Poland 100; Germany 99. 
Metal including alloys, semimanufactures 56 @) U.S.S.R. 45; Italy 10. 

Tungsten: Metal including alloys, 
semimanufactures 1 — Mainly from Belgium-Luxembourg. 

Vanadium: Metal including alloys, all forms 

value, thousands $2 — All from Germany. 

- | Zine: 

Ore and concentrate 19,187 — Greece 8,300; Mexico 8,037; Tunisia 2,850. 

Oxides 197 — Italy 115; Poland 38; Germany 34. 
Metal including alloys: 

Unwrought 2,868 — Bulgaria 2,200; Poland 246; Peru 200. 
Semimanufactures® 56 1 Bulgaria 31; Austria 18; Italy 6. 

Zirconium: Ore and concentrate 92 — All from Hong Kong. 
Other: 

Oxides and hydroxides 64 ?) Bulgaria 40; Germany 20; Switzerland 2. 
Base metals including alloys, all forms 3 — France 2; Italy 1. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 217 ?) Turkey 140; Austria 49; United Kingdom 24. 
See foomotcs atend oftable. 
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TABLE 4—Continued 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES’ 

, (Metric tons unless otherwise specified) . . 

Commodity 1991 United Other (principal) 

INDUSTRIAL MINERALS—Continued 

Abrasives’n.e.s.—Continued: 

Artificial: Corundum 2 4 Italy 1; Switzerland 1. | 

Dust and powder of precious and semi- 
precious stones including diamond 

value, thousands $261 — Belgium-Luxembourg $159; United Kingdom $35; Ireland $32. 

Asbestos, crude 2,091 — Zimbabwe 1,047; Bulgaria 650; U.S.S.R. 263. 

Barite and witherite | 20 — All from Germany. 

Boron materials: 

Crude natural borates 167 142 Netherlands 25. 

Oxides and acids 1,384 — U.S.S.R. 754; Italy 491; France 22. 

Cement . 160,611 _ Bulgaria 87,352; Romania 34,786; Hungary 27,317. 

Chalk | 100 — Mainly from Switzerland. 

Clays, crude: 

Bentonite 3,757 — _ Bulgaria 3,001; Italy 755. 

Chamotte earth 196 —_ Germany 194; Hungary 2. 

Fire clay including unspecified clays 9,536 — Czechoslovakia 6,864; China 2,049; Hungary 286. 

Kaolin 14,286 113 Czechoslovakia 5,578; Germany 3,248; Austria 3,042. 

Diamond, natural: Industrial stones 

value, thousands $324 — Belgium-Luxembourg $168; Zaire $72; Germany $32. 

Diatomite and other infusorial earth 841 — Germany 287; Austria 276; United Kingdom 124. 

Feldspar, fluorspar, related materials: | 

Fluorspar 695 — France 550; Germany 100; Czechoslovakia 40. 

Unspecified : 16 — All from Netherlands. | 

Fertilizer materials: 

Crude, n.e.s. 95 _— Hungary 50; France 45. 

Manufactured: Ammonia 68,386 —_— Bulgaria 35,836; Hungary 14,750; U.S.S.R. 12,939. 

Graphite, natural 474 15 Germany 307; Czechoslovakia 141; Austria 6. 

Iodine 11 — Italy 4; Germany 4; Chile 2. 

Kyanite and related materials: Mullite 463 — Poland 401; Austria 49; Germany 13. 

Magnesium compounds: 

Magnesite, crude 1,533 — All from Turkey. 

Oxides and hydroxides 1,794 — Greece 1,620; Italy 118; France 19. 

Mica: 

Crude including splittings and waste 22 — Netherlands 20; India 2. 

Worked including agglomerated splittings 13 — Austria 6; Belgium-Luxembourg 4; Czechoslovakia 2. 

Nitrates, crude 20 — All from Bulgaria. 

Phosphates, crude 512,714 — Syria 155,192; Jordan 132,213; Algeria 97,226. 

Precious and semiprecious stones other than 

diamond, synthetic value, thousands $135 $54 Austria $41; Germany $24; Australia $10. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 1,736 — Bulgaria 1,031; Italy 503; U.S.S.R. 36. 

Worked 1,877 —_— Italy 1,213; Bulgaria 574; Greece 79. 

Dolomite, chiefly refractory-grade () — All from Germany. 

Gravel and crushed rock 18,493 — U.S.S.R. 14,123; Hungary 4,300; France 44. 

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

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES’ a 

(Metric tons unless otherwise specified) 

Sources, 1991 

Commodity 1991 United Other (principal) 

INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel—Continued: | | 

Quartz and quartzite 70 — Germany 63; Belgium-Luxembourg 5; Austria 2. 

Sand other than metal-bearing 21,669 27 Hungary 8,590; Czechoslovakia 8,123; Germany 4,757. 

Sulfur: | | 

Elemental: | 

Crude including native and byproduct 4,235 — Poland 3,598; U.S.S.R. 496; Italy 65. 

Colloidal, precipitated, sublimed 181 — Poland 176; Germany 5. 

Sulfuric acid 4,102 ?) Mainly from Hungary. . | 

Talc, steatite, soapstone, pyrophyllite 1,322 — Germany 565; Austria 358; Italy 268. 

Vermiculite | 7,399 — _ Hungary 6,899; Turkey 500. | 

Other: | | 

Crude 446 1 Germany 345; Italy 58; Netherlands 21. | 

Slag and dross, not metal-bearing 101,636 ?) Bulgaria 91,670; Austria 9,957; Germany 9. | 

MINERAL FUELS AND RELATED | 
MATERIALS 

Asphalt and bitumen, natural 1,042 — Bulgaria 1,033; Italy 6; Sweden 3. 

Carbon black 16,373 3 Italy 7,592; Mexico 2,955; Germany 2,316. | 

Coal: 

Anthracite 9,489 — U.S.S.R. 9,081; Italy 408. | 

Bituminous 45,803 — All from Poland. 

Lignite including briquets 14,347 — All from U.S.S.R. 

Coke and semicoke 109,410 — Poland 94,578; Czechoslovakia 12,342; Germany 1,307. | 

Gas, natural: Gaseous million cubic meters 775 — U.S.S.R. 741; Hungary 34. 

Petroleum: 

Crude thousand 42-gallon barrels 28,565 — Libya 11,480; Iran 5,511; U.S.S.R. 4,582. 

Refinery products: 

Liquefied petroleum gas including non- | 

refinery production do. 19 — Bulgaria 44; U.S.S.R. 41; Germany 33. 

Gasoline do. 2,693 6 Romania 518; Greece 480. 

Mineral jelly and wax do. 6 — Poland 2; Bulgaria 1; Germany 1. 

Kerosene and jet fuel do. 240 — Hungary 86; Czechoslovakia 68; Panama 45. 

Distillate fuel oil do. 2,328 — U.S.S.R. 1,073; Hungary 455; Greece 338. 

Lubricants do. 244 °) Hungary 68; Italy 67; Poland 44. : 

Residual fuel oil do. 1,513 _ U.S.S.R. 1,063; Hugary 136; Egypt 85. 

Bitumen and other residues do. 20 — All from Albania. 

Bituminous mixtures do. @) — Mainly from France. 

Petroleum coke do. 247 189 Canada 55; Austria 2. 

"Table propared by Ronald L. Hatch. This tbl prescats te mincral imports of the Republics of Serbia and Montenegro. These data are not comparable to previous presentations of the former country of 
Yugoslavia, which included the former Republics of Bosnia and Herzegovina, Croatia, Slovenia, and Macedonia. 

Less than 1/2 unit. 
*May inchude blue powder. 
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TABLE 5 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Destinations, 1990 

. Commodity 1989 1990 United Other (principal) | 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals ) 161 — 

Aluminum: 

Ore and concentrate 600,084 506,966 — U.S.S.R. 187,095; Romania 55,631; Czechoslovakia 26,237. 

Oxides and hydroxides 679,975 654,609 — U.S.S.R. 462,189; Austria 44,461; France 39,787. 

Metal including alloys: | 

Scrap 1,388 580 — Italy 376; West Germany 138; Austria 48. 

| Unwrought 163,255 228,582 — Italy 173,857; France 21,644; Bulgaria 1,329. | 

Semimanufactures | 85,696 74,927 13,459 West Germany 12,581; Czechoslovakia 8,161. 

Bismuth: Metal including alloys, all forms 1 — 

Cadmium: Metal including alloys, all forms 318 33 — Netherlands 18; Switzerland 15. 

Chromium: 

Ore and concentrate 3,124 — 

Oxides and hydroxides — 13 — U.S.S.R. 12; Switzerland 1. 

Metal including alloys, all forms — 2 — All to U.S.S.R. 

Cobalt: Metal including alloys, allforms 7 + «2.  — AlltoWestGermany. 
Columbium and tantalum: Tantalum metal ?) — | 
including alloys, all forms 

Copper: 

Ore and concentrate 6,191 17,479 — Kenya 11,175; Bulgaria 5,999; Central African Republic 304. 

Matte and speiss including cement copper 2,245 8,576 — All to Belgium-Luxembourg. 

Sulfate 9,360 — 

“Metalincluding alloys; 
Scrap 1,672 1,953 — Italy 1,829; Austria 82; West Germany 21. 

Unwrought 35,079 50,306 4,970 Italy 27,392; Turkey 5,082. 

Semimanufactures 37,159 37,420 3,676 West Germany 8,662; Italy 3,544. 

Gold: Metal including alloys, unwrought and 

partly unwrought value, thousands $15,499 $26,177 $3,510 West Germany $21,465; Switzerland $1,196. 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 7 ~=172,010 — Hungary 166,000; Cameroon 6,000; Malta 8. 

Pyrite, roasted 46,518 73,120 _ Hungary 32,513; West Germany 23,667; Austria 16,940. 

Metal: 

Scrap 228,049 218,328 — Italy 186,791; West Germany 27,990; Switzerland 3,424. 

Pig iron, cast iron, related materials 34,827 45,431 10 Italy 23,889; Hungary 10,000; Turkey 4,867. 

Ferroalloys: 

Ferrochromium 70,656 78,409 — Romania 50,042; Italy 7,665; Austria 6,511. 

Ferromanganese 7,897 10,229 3,311 Italy 3,944; West Germany 1,750. 

Ferronickel 15,650 11,479 — West Germany 9,494; Austria 1,418; Sweden 318. 

Ferrosilicomanganese 25,825 22,611 12,374 Turkey 5,070; Italy 2,225. 

Ferrosilicon 83,846 74,991 — Japan 21,431; Korea 12,678; Turkey 12,645. 

Silicon metal 9,654 8,687 1,301 Italy 3,446; West Germany 3,708. 

See footnotes at end of table. 
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TABLE 5—Continued 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

ET iestinations, 1990. 
Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Iron and steel—Continued: | 

Metal—Continued: 

Ferroalloys—Continued: | 

Unspecified 5,037 4,158 _— West Germany 2,181; Iran 895; Italy 422. 

Steel, primary forms 97,367 98,998 — Italy 75,748; Libya 10,000; Poland 5,175. 

Semimanufactures: 

Flat-rolled products: | 

Of iron or nonalloy steel: | 

Not clad, plated, coated 216,049 576,321 15,654 Turkey 161,860; Austria 54,303. 

Clad, plated, coated 21,725 29,247 — Italy 16,645; India 3,373; West Germany 2,490. 

Of alloy steel 20,179 24,119 849 Italy 12,723; West Germany 3,197; France 2,635. 

Bars, rods, angles, shapes, sections 494,246 714,943 261 Italy 232,776; Iran 122,652; West Germany 84,232. 

Rails and accessories 13,756 2,738 — Italy 1,270; Romania 378; Poland 282. 

Wire 38,365 26,490 56 Italy 1,276; West Germany 3,255; Greece 3,162. 

Tubes, pipes, fittings 173,856 204,706 7,970 West Germany 81,065; Italy 36,949; Austria 13,149. 

Leads 
Ore and concentrate 12,059 16,039 — Italy 9,923; Austria 3,132; Brazil 1,541. | 

| Oxides 8 ?) — Mainly to U.S.S.R. 

Metal including alloys: 

Scrap 101 il — All to Italy. 

Unwrought 19,707 17,051 — Greece 5,944; Czechoslovakia 4,487; Romania 1,967. 

Semimanufactures 313 328 — Greece 185; West Germany 49; U.S.S.R. 41. 

Magnesium: Metal including alloys: . 

“Scrap tst=i<‘i‘™SOSOSONSCOCOststst‘“(C(‘(NSCNNSNUNCS 51 33 —_ Italy 21; West Germany 12. 

Unwrought 3,695 4,811 69 West Germany 1,752; Belgium-Luxembourg 592; Austria 571. 

Manganese: 

Ore and concentrate: Metallurgical-grade 946 5,046 — All to Italy. 

Metal including alloys, all forms (@) ?) — All to Switzerland. 

Mercury 5 2 — Mainly to Liechtenstein. 

Molybdenum: Metals including alloys, 

unwrought including scrap _— 2 — All to Italy. 

Nickel: 

Ore and concentrate () — 
Metal including alloys: . 
Scrap — 80 — All to France. 

Semimanufactures 2 1 — All to U.S.S.R. 

Platinum-group metals: Metals including 
alloys, unwrought and partly wrought, 

unspecified value, thousands $19 — 

Selenium, elemental 67 60 — Netherlands 55; West Germany 5. 

Silver: Metal including alloys, unwrought and 

partly wrought kilograms 77,000 36,000 8,000 West Germany 15,000; Czechoslovakia 5,000; Iran 4,000. 

Tin: Metal including alloys: 

Unwrought 11 ?) — Mainly to U.S.S.R. 

Semimanufactures value, thousands $8 $10 — U.S.S.R. $4; Iraq $3; Hungary $1. 

See foomotes atend of table. 
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TABLE 5—Continued 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES' 

| (Metric tons unless otherwise specified) 

| Destinations, 1990 | 

Commodity 1989 1990 United Other (principal) 

METALS—Continued | 

Titanium: Oxides 6,749 2,797 — East Germany 2,566. 

Tungsten: Metal including alloys: 

Unwrought including waste and scrap — ?) — All to Italy. 

Semimanufactures ) — 

Zinc: 

Ore and concentrate 4,117 13,330 — Belgium-Luxembourg 7,620; Austria 5,685; Hungary 25. 

Oxides 1,505 528 oo Hungary 420; Italy 108. 

Metal including alloys: | 

Scrap 24 5 _ All to Italy. 

Unwrought 15,350 26,252 18 Czechoslovakia 11,811; Italy 5,708; East Germany 3,974. 

Semimanufactures® 6,423 5,313 = Czechoslovakia 3,906; Italy 334; West Germany 289. 

Other: | | 

Ores and concentrates ) — 

Oxides and hydroxides 657 684 — Sweden 581; West Germany 62; Australia 31. 

Ashes and residues 1,473 1,064 ’) Italy 601; Austria 222; Switzerland 133. 

| INDUSTRIAL MINERALS 

Abrasives, n.¢.s.: 

Natural: Corundum, emery, pumice, etc. 259 35 — Czechoslovakia 20; U.S.S.R. 15. 

Artificial: : 

Corundum 17,267 16,413 — Italy 6,468; West Germany 4,048; Poland 680. 

Silicon carbide 4,292 2,368 — West Germany 1,523; Italy 530; Austria 141. 

Dust and powder of precious and | | | 

semiprecious stones including diamond 
value, thousands $2 $7 — All to Belgium-Luxembourg. 

Grinding and polishing wheels and stones . 4,042 5,003 126 Hungary 1,000; France 749; East Germany 666. 

Asbestos, crude | 1,119 73 —_— Spain 53; France 20. 

Barite and witherite 9,136 4,293 — Angola 2,905; Poland 1,388. 

Boron materials: 

Crude natural borates ?) ?) — Mainly to U.S.S.R. 

Oxides and acids 301 1 — Mainly to Italy. 

Cement 786,986 924,087 519 Italy 662,967; West Germany 28,269; Iran 1,271. 

Chalk 313 ) — Mainly to U.S.S.R. 

Clays, crude: 

Bentonite 11,633 7,521 — Poland 6,448; Greece 461; Austria 284. 

Chamotte earth ?) 1 — Mainly to Italy. 

Kaolin. 193 199 — West Germany 195; U.S.S.R. 3. 

Unspecified 20,952 38,452 — Mainly to Italy. 

Cryolite and chiolite 16 22 — Malta 20; Austria 2. 

Diamond, natural: Industrial stones 

value, thousands () ?) — All to Belgium-Luxembourg. 

Diatomite and other infusorial earth 687 1,340 — All to Austria. 

Feldspar 4,635 6,356 — Greece 5,829; Hungary 378; Italy 144. 

Fertilizer materials: 

Crude, n.e.s. 134 18 — All to West Germany. 

See footnotes at end of table. gg 
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TABLE 5—Continued 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

INDUSTRIAL MINERALS—Continued 

Fertilizer materials—Continued: 

Manufactured: 

Ammonia 6,518 1 — Mainly to U.S.S.R. 

Nitrogenous 337,494 202,296 20,834 West Germany 90,204; Morocco 15,500. 

Phosphatic 58,276 26,143 — Czechoslovakia 10,012; Austria 9,739; Bulgaria 2,933. 

Unspecified and mixed 602,728 317,289 — Nigeria 90,771; West Germany 88,063; Austria 27,285. 

Graphite, natural ?) 21 — Mainly to France. 

| Gypsum and plaster 8,163 47,137 — Hungary 46,909; U.S.S.R. 198; Iraq 23. 

Lime 33,321 30,400 — Hungary 18,101; Italy 11,783; U.S.S.R. 416. 

Magnesium compounds: _ 

Magnesite, crude 1 ?) — All to Italy. 

Oxides and hydroxides 16,027 12,646 — Italy 11,124; Albania 1,018; Austria 95. 

Mica: Worked including agglomerated | | 

splittings () ?) — Mainly to U.S.S.R. 

Phosphates, crude 2 2 — All to Bulgaria. 

Pigments, mineral: Iron oxides and 

hydroxides, processed 759 986 — West Germany 719; Italy 267. 

Pyrite, unroasted 30,212 32,724 — West Germany 32,573; Italy 150. 

Salt and brine 34 22 — Hungary 12; Iraq 8; U.S.S.R. 1. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 37,802 28,972 — West Germany 11,550; Italy 10,699; Greece 3,636. 

Sulfate, manufactured 1,758 4,493 — Italy 1,351; Greece 1,320; Bulgaria 1,197. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 76,741 46,266 75 Italy 27,474; Japan 5,299; West Germany 979. 

Worked 18,609 19,005 137 Austria 5,848; Italy 4,092; West Germany 3,745. 

Dolomite, chiefly refractory-grade 1,176 600 — All to Austria. 

Gravel and crushed rock 92,910 235,526 5 Italy 192,093; Hungary 19,345; Austria 6,719. 

Limestone other than dimension 21 40 @) Mainly to Austria. 

Quartz and quartzite 1 1 — Mainly to Italy. 

Sand other than metal-bearing 44,535 42,157 — Austria 24,884; Italy 11,150; Austria 6,719. 

Sulfur: 

Elemental, crude including native and 

byproduct 246 340 — All to Italy. 

Dioxide 18 132 — Do. 

Sulfuric acid 17,778 59,178 — Bulgaria 36,791; Italy 10,970; Austria 10. 

Talc, steatite, soapstone, pyrophyllite ?) ?) — All to East Germany. 

Other: 

Crude 6,578 3,255 — Austria 2,630; Italy 262; West Germany 230. 

Slag and dross, not metal-bearing 6,924 9,612 — Italy 9,435; Austria 112; West Germany 46. 

MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 28,827 17,191 — Libya 13,071; Austria 4,027; U.S.S.R. 32. 

Carbonblack 4,188 240 — astGermany238;Imly2. = 
See footnotes at end of table. 
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TABLE 5—Continued 

YUGOSLAVIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

MINERAL FUELS AND RELATED | 
MATERIALS—Continued 

Coal: | 

Anthracite ?) — 

Briquets of anthracite and bituminous coal @) — 

Lignite including briquets 349 68,894 @) Romania 34,585; Hungary 32,422; Italy 1,885. 

Coke and semicoke 175,202 91,357 — Algeria 35,867; Italy 31,080; Austria 20,965. 

Peat including briquets and litter 64 — 

Petroleum refinery products: 

Liquefied petroleum gas | | a 
thousand 42-gallon barrels 521 105 — Italy 71; Austria 34. 

Gasoline do. 3,584 2,857 ?) Italy 934; West Germany 821; Austria 718. 

Mineral jelly and wax do. 39 33 — West Germany 17; Italy 14; Switzerland 1. 

Kerosene and jet fuel do. 269 256 21 U.S.S.R. 48; Bulgaria 46; France 28. 

Distillate fuel oil do. 897 1,598 1 West Germany 543; Austria 537; Italy 449. 

Lubricants do. 1,700 1,178 ?) Austria 954; Hungary 21; Czechoslovakia 5. 

Residual fuel oil do. 1,683 2,140 62 West Germany 1,059; Italy 532; Panama 249. 

Bitumen and other residues do. 608 574 — Austria 384; Italy 190. 

Bituminous mixtures do. 13 23 — Austria 19; Ethiopia 2; U.S.S.R. 1. 

Petroleum coke do. 69 57 — All to Italy. 
NANotavailable. 
'Table prepared by Ronald L. Hatch. 

Less than 1/2 unit. 

*May include blue powder. 
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TABLE 6 

YUGOSLAVIA: EXPORTS OF SELECTED MINERAL COMMODITIES AFTER PROCESSING’ 

(Metric tons unless otherwise specified) 

I 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

, METALS 

Aluminum: 

Oxides and hydroxides 7,103 45,959 —_— U.S.S.R. 39,573; Netherlands 6,386. 

Metal including alloys: 

Scrap 
— 663 — West Germany 500; Netherlands 101; Italy 25. 

Unwrought 
2,144 1,036 _— Italy 619; United Kingdom 326; Austria 59. 

Semimanufactures 11,033 18,571 3,333 U.S.S.R. 3,094; West Germany 2,829. 

Chromium: Metal including alloys, all forms 2 — 

Cobalt: Metal including alloys, all forms 
. 

value, thousands — $10 — All to West Germany. 

Copper: Metal including alloys: 

Scrap | 96 31 — Italy 18; West Germany 13. 

Unwrought 
25,311 30,482 — United Kingdom 13,638; Italy 9,828; Greece 

2,656. 

Semimanufactures 
11,771 11,655 773 U.S.S.R. 4,596; India 2,182; Czechoslovakia 

2,030. 

Gold: Metal including alloys, unwrought and partly | West Germany $2,572; India $1,019; Switzerland 

wrought value, thousands $1,623 $5,070 — $881. 

Iron and steel: Metal: 

Scrap 
8,590 1,678 38 Austria 983; Italy 570; Switzerland 87. 

Ferroalloys: 

Ferrochromium . 3,238 — 

Ferromanganese 
— 7,928 — All to Hungary. 

Ferrosilicomanganese 17,285 — 

Ferrosilicon 
789 — 

Unspecified 
29 — 

Steel, primary forms 7,348 - 671 — Italy 646; West Germany 25. 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 497,072 545,049 90 Italy 70,306; Austria 23,711; Cambodia 16,000. 

Clad, plated, coated 86,221 78,591 486 U.S.S.R. 38,952; Italy 22,230; West Germany 

13,149. 

Of alloy steel | 83 138 — Italy 137; Austria 1. : 

Bars, rods, angles, shapes, sections 150,177 136,386 — U.S.S.R. 66,994; Czechoslovakia 16,034; Iran 

15,497. 

Rails and accessories 105 — 

Wire 
10,078 19,972 — Italy 18,065; Czechoslovakia 1,496; France 240. 

Tubes, pipes, fittings 34,318 36,529 — Czechoslovakia 12,232; Hungary 7,433; U.S.S.R. 

5,093. 

Lead: Metal including alloys: 

Unwrought 
7,436 13,936 — Austria 6,822; Switzerland 4,378; Czechoslovakia 

1,236. 

Semimanufactured 
— 1,263 — U.S.S.R. 1,188; Cuba 75. 

Silver: Metal including alloys, unwrought 19 37 — Switzerland 27; United Kingdom 6, West Germany 

and partly wrought 
2. 

Tungsten: Metal including alloys, unwrought — 15 — All to Italy. 

See footnotes at end of table. 
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TABLE 6—Continued 
YUGOSLAVIA: EXPORTS OF SELECTED MINERAL COMMODITIES AFTER PROCESSING! 

| (Metric tons unless otherwise specified) 

Destinations, 1990 Commodity 1989 1990 United Other @rincipa) 

METALS—Continued 

Zinc: Metal including alloys: 

Unwrought 
27,288 27,177 98 United Kingdom 13,058; Switzerland 12,187; Italy 

1,279. 
Semimanufactures 

3,487 5,068 — West Germany 4,248. 
INDUSTRIAL MINERALS | 

Abrasives, n.e.s.: Artificial, corundum 495 — 
Cement 

21,328 10,411 — All to West Germany. 
Fertilizer materials: Manufactured: 

Nitrogenous 
25,935 91,105 —_ West Germany 44,199; Denmark 10,950; Turkey 

9,042. | | Unspecified and mixed 38,320 120,804 — Nigeria 34,985; West Germany 34,985; Hungary 
9,325. 

Nitrates, crude 
— 2,800 — All to Turkey. 

Stone, sand and gravel: Dimension stone, worked | 2 7 — All to West Germany. 
| Sulfur: Sulfuric acid 11,999 2,755 — All to Bulgaria. 

Other, crude 
— 1 _— All to Austria. 

| MINERAL FUELS AND RELATED MATERIALS 
Carbon, black — 497 — All to West Germany. 
Coke and semicoke 433,167 210,491 — Romania 115,367; Italy 44,792; Austria 20,587. Petroleum refinery products: 

| Liquefied petroleum gas _ thousand 42-gallon barrels 39 149 — Panama 60; West Germany 45; Italy 43. Gasoline do. 265 999 — Panama 497; United Kingdom 217; Italy 196. Kerosene and jet fuel do. 22 — 
Distillate fuel oil do. 733 861 — Panama 362; United Kingdom 263; Italy 159. Lubricants do. 1 — : 
Residual fuel oil do. — 1,310 — Panama 849; United Kingdom 270; Italy 145. Revie 

ees 'Table prepared by Ronaid L. Hatch, International Data Section. 
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TABLE 7 

. YUGOSLAVIA: EXPORTS OF SELECTED MINERAL COMMODITIES FOR PROCESSING’ 

(Metric tons unless otherwise specified) 

a 

Destinations, 1990 

Commodity 1989 1990 United Other (principal) 

METALS 

Aluminum: Metal including alloys: | 

Scrap 39 — 

Unwrought 1,688 1,100 — West Germany 1,071; Austria 29. 

Semimanufactures 57 16 — West Germany 14; France 2. | 

Copper: 

Matte and speiss including cement copper 5,859 623 — Belgium-Luxembourg 338; Bulgaria 285. 

Metal including alloys: | 

Scrap 383 429 — Italy 400; West Germany 29. | 

Unwrought 203 214 — Italy 211; West Germany 3. 

Semimanufactures 1,126 325 — Bulgaria 314; West Germany 10. 

Gold: 

Waste and sweepings value, thousands $46 $46 — All to West Germany. 

Metal including alloys, unwrought and partly 

wrought do. $136 $370 — Italy $343; West Germany $27. 

Iron and steel: Metal: 

Scrap 539 33,685 — All to West Germany. . 

Steel, primary forms — 4,371 — Bulgaria 4,349; Austria 22. 

Semimanufactures: 

Flat-rolled products: 
: 

Of iron or nonalloy steel: 

Not clad, plated, coated 9,598 22,470 — All to Italy. 

Clad, plated, coated 5 — | 

Of alloy steel — 3 — All to Hungary. 

Bars, rods, angles, shapes, sections 3 1 — All to Austria. 

Wire 1 1 — All to Italy. 

| Tubes, pipes, fittings 14 8 — All to United Kingdom. | 

Lead: | 

Ore and concentrate 4,979 — 

Metal including alloys, unwrought 754 28 — All to Austria. 

Platinum-group metals: 

Waste and sweepings value, thousands $506 $3,650 — United Kingdom $1,445; Italy $1,116; Austria $760. 

Metals including alloys, unwrought and 

partly wrought: 

Platinum do. $609 $449 — Austria $357; Netherlands $50. 

Unspecified do. $79 $80 — West Germany $75; Austria $5. 

Silver: 

Waste and sweepings do. $197 — 

Metal including alloys, unwrought and partly 

wrought 18 j — Mainly to West Germany. 

Tin: Metal including alloys, scrap — 3 — All to West Germany. 

Uranium and thorium: Uranium metal 

including alloys, all forms 147 109 109 

Other: Ashes and residues 233 144 _ Austria 143; West Germany 1. 

See footnotes at end of table. 
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TABLE 7—Continued 
YUGOSLAVIA: EXPORTS OF SELECTED MINERAL COMMODITIES FOR PROCESSING! 

(Metric tons unless otherwise specified) 

Destinations, 1990 . ——__—_-— "CO eee Commodity 1989 | 1990 Ses Other (principal) 

INDUSTRIAL MINERALS 

Abrasives: 

Artificial: Silicon carbide 130 62 — All to West Germany. 
Dust and powder of precious and semiprecious 
stones including diamond value, thousands — $15 — All to United Kingdom. 

Chalk 3 2 — All to France. 
Clays, crude: 

Kaolin 4 6 — Do. 
Fire clay and other clays — 10 — All to Italy. 

Gypsum and plaster 20 — 
Phosphates, crude — 33,685 — All to West Germany. 
Stone, sand and gravel: Dimension stone: 

Crude and partly worked _ 21 — All to Italy. 
Worked — 1 _ Do. 

Talc, steatite, soapstone, pyrphyllite — 1 _— Do. 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black 1 — 
Coal: Lignite including briquets — 6,617 — All to Hungary. 
Petroleum refinery products: 

Gasoline, aviation 42-gallon barrels 58,557 144,509 — Hungary 141,127. 
Lubricants do. 42,595 40,936 — All to Hungary. 

"Table prepared by Ronald L. Hatch, 
*May include other precious metals. 
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TABLE 8 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES" 

(Metric tons unless otherwise specified) 

II 
Sources, 1990 

Commodity 1989 1990 United Other (principal) 

METALS 

Alkali and alkaline-earth metals: 

Alkali metals 2 2 — Mainly from France. 

Alkaline-earth metals 124 96 — U.S.S.R. 70; France 26. 

Aluminum: 

Ore and concentrate 691,925 439,702 160 Guinea 213,834; Australia 135,488; Austria 

55,026. 

Oxides and hydroxides 196,112 245,465 1 Italy 115,942; Suriname 54,588; Australia 

135,488. 

Metal including alloys: | 

Scrap 448 204 2 U.S.S.R. 144; Hungary 20; West Germany 20. 

Unwrought 13,842 16,818 ?) U.S.S.R. 10,188; Austria 2,069; Hungary 1,917. , 

Semimanufactures 9,456 13,219 29 U.S.S.R. 6,225; West Germany 2,623; Italy 1,822. | 

Antimony: Metal including alloys, 

all forms 66 135 — Netherlands 68; Kenya 65; Austria 2. 

Arsenic: 
— 

Oxides and acids 179 — 

Metal including alloys, all forms 67 27 — Kenya 24; Austria 2; Italy 1. 

Beryllium: Metal including alloys, 

all forms value, thousands $7 $32 $18 West Germany $11; Italy $3. 

Bismuth: Metal including alloys, 

all forms 22 49 ?) Bolivia 21; Belgium-Luxembourg 15. 

Cadium: Metal including alloys, all 

forms 1 14 ?) Netherlands 10; Kenya 1; West Germany 1. 

Chromium: 

Ore and concentrate 330,979 283,601 20 Turkey 120,070; U.S.S.R. 70,870; Albania 68,255. 

Oxides and hydroxides 656 344 ?) Kenya 100; U.S.S.R. 80; West Germany 72. 

Metal including alloys, all forms 18 35 °C) West Germany 14; Albania 5; U.S.S.R. 5. 

Cobalt: 

Ore and concentrate 
value, thousands $1 — 

Oxides and hydroxides 47 42 @) Netherlands 17; West Germany 9; Finland 5. 

Metal including alloys, all forms 73 92 — Zaire 44; Austria 15; West Germany 7. 

Columbium and tantalum: | 

Ore and concentrate 3 — 

Metal including alloys, all forms, 

tantalum 2 ?) _ All from Austria. 

Copper: 

Sulfate 2,907 4,687 — U.S.S.R. 4,667; West Germany 15. 

Metal including alloys: 

Scrap 508 705 44 U.S.S.R. 285; Switzerland 185; West Germany 48. 

Unwrought 20,594 9,226 546 Chile 4,179; U.S.S.R. 1,169; West Germany 723. 

Semimanufactures 15,404 13,702 1 Poland 5,010; West Germany 4,379; U.S.S.R. 

1,084. 

See footnotes at end of table. 
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TABLE 8—Continued 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Sources, 1990 
. CO — Commodity 1989 1990 vated Other (principal) 

METALS—Continued 
Germanium: Metal including alloys $6 ) — All from West Germany. 

value, thousands 

Gold: Metal including alloys, $1,838 $4,128 $341 West Germany $2,707; Switzerland $372. 
unwrought and partly wrought do. 

Iron and steel: 
. 

Iron ore and concentrate excluding 2,305,488 1,283,436 — Brazil 514,569; U.S.S.R. 376,628; Peru 351,062. | roasted pyrite : 

Metal: 
| 

Scrap 646,385 412,769 19,926 U.S.S.R. 216,014; Poland 63,391; West Germany 33,078. 
Pig iron, cast iron, related 113,468 93,256 — Czechoslovakia 22,536; U.S.S.R 19,092; Canada 17,014. 
materials 

| Ferroalloys: 

Ferrochromium 287 2,978 ?) West Germany 1,467; Finland 996. 
Ferromanganese 2,997 6,856 124 Czechoslovakia 1,588; Austria 1,547; West Germany 1,042. 
Ferronickel — 151 — Austria 80; Canada 63. 
Ferrosilicochromium 3,053 3,912 24 U.S.S.R. 3,170; Austria 519; Belgium-Luxembourg 199. 
Ferrosilicomanganese 52 245 — Hungary 194; Austria 25; Switzerland 24. 
Ferrosilicon 3,066 5,013 123. _‘-U.S.S.R. 2,170; West Germany 1,670; Austria 723. _ 
Silicon metal 936 1,176 3 West Germany 347; Austria 225 ; Brazil 200. 
Unspecified 2,918 2,131 7 Austria 596; West Germany 556; Switzerland 321. 

Steel, primary forms 512,194 557,777 — U.S.S.R. 422,792; Czechoslovakia 82,655; Hungary 34,503. 
Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 535,273 455,963 453 Czechoslovakia 142,245; West Germany 96,542; Austria 58,147. 
Clad, plated, coated 69,750 73,028 3 West Germany 32,308; Austria 10,895; Italy 9,819. 

Of alloy steel 33,730 27,638 154 West Germany 12,067; Italy 5,983; Austria 2,531. 
Bars, rods, angles, shapes, sections 106,801 156,278 77 Czechoslovakia 64,838; Romania 25,260; West Germany 15,577. 
Rails and accessories 4,642 5,575 — Poland 3,398; West Germany 1,276; United Kingdom 473. 
Wire 27,612 24,823 — Czechoslovakia 5,662; Italy 4,595; U.S.S.R. 4,288. 
Tubes, pipes, fittings 65,635 49 343 418 West Germany 13,399; East Germany 12,576; Austria 6,927. 

Lead: 

Ore and concentrate 6,044 6,173 — Greece 6, 168; France 5. 
Oxides 6,729 7,144 — Hungary 3,197; Austria 2,804; Switzerland 1,092. 
Metal including alloys: 

Scrap 3,056 5,337 — Austria 3,357; East Germany 821; Bulgaria 448. 
Unwrought 5,343 8,631 — Austria 3,499; Peru 999; Poland 999. 
Semimanufactures 16 21 — West Germany 10. 

Magnesium: Metal including alloys: 

Scrap ) 12 = All from Belgium-Luxembourg. 
_Unwrought TT S”S~*~*~<“—~tSSS*~*«aRWSSC*«*S SSR 320; Norway 85; Aus FRO See footnotes atend of table. 
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TABLE 8—Continued 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES" 

(Metric tons unless otherwise specified) 

I 
Sources, 1990 

Commodity 1989 1990 United Other (principal) 

METALS—Continued 

Magnesium: Metal including 
| 

alloys—Continued: 

Semimanufactures 27 16 — West Germany 11; France 3; Austria 2. 

Manganese: 

Ore and concentrate, 93,015 96,127 — Botswana 30,313; U.S.S.R. 20,889; West Germany 19,724. 

metallurgical-grade 

Oxides 503 809 ?) West Germany 255; Greece 204; France 134. 

Metal including alloys, all forms 294 304 QC) Kenya 115; West Germany 73; Netherlands 73. 

Mercury 29 48 — West Germany 15; Austria 14; Netherlands 8. 

Molybdenum: 

Ore and concentrate, roasted 28 97 — Netherlands 94; Austria 3. 

Metal including alloys: 

Unwrought 2 1 () Mainly from United Kingdom. 

Semimanufactures 24 23 2 Austria 13; Albania 2; West Germany 2. 

Nickel: Metal including alloys: 

Matte and speiss 194 377 20 Cuba 250; Austria 63; Netherlands 43. 

Scrap value, thousands *$6 — 

Unwrought 884 988 45 Canada 307; U.S.S.R. 248; West Germany 109. 

Semimanufactures 639 385 °C) West Germany 118; United Kingdom 109. 

Platinum-group metals: Metals 

including alloys, unwrought and 

partly wrought: 

Palladium value, thousands $2,279 $1,179 — Austria $674; West Germany $358; U.S.S.R. $135. 

Rare-earth metals including alloys, 

all forms 61 1 ?) Mainly from Austria. 

Selenium: Elemental 1 1 — Mainly form Belgium-Luxembourg. 

Silver: Metal including alloys, 
unwrought and partly wrought 

kilograms 11,000 11,000 @) Austria 6; West Germany 3; Italy 1. 

Tellurium, elemental and boron 

value, thousands $43 $77 —_ All from West Germany. 

Tin: Metal including alloys: | 

Scrap ?) — 

Unwrought 1,134 1,110 1 Malaysia 660; West Germany 229; Brazil 102. 

Semimanufactures 23 18 ?) West Germany 15; Italy 2. 

Titanium: 

Ore and concentrate 52,518 23,701 — All from Australia. 

' Oxides 1,623 829 — West Germany 238; Czecholslovakia 120; Kenya 120. 

Metal including alloys: 

Unwrought including waste and ?) 3 — Kenya 1. 

scrap 

Semimanufactures 28 19 @) Italy 12; West Germany 6. 

Tungsten: Metal including alloys: 

Unwrought 4 3 @) Austria 2; West Germany 1. 

Semimanufactures 9 10 @) Hungary 2; Japan 2; Austria 1. 

See footnotes at end of table. 
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| TABLE 8—Continued | . 
YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) | 

Sources, 1990 
° 

EE Commodity 1989 | 1990 United Other (principal) 

METALS—Continued 
| 

Uranium and thorium: 

Oxides and other compounds | 
value, thousands $2 $1 — All from United Kingdom. 

Metal including alloys, all forms: | | 
Uranium do. — $1,412 $1,412 | 

Vanadium: Metal including alloys, 
all forms do. $1 @) — All from West Germany. 

Zinc: | . 
Ore and concentrate 54,079 55,430 ?) West Germany 15,333; Switzerland 14,973; Peru 8,279. 
Oxides 1,234 2,154 — Czechoslovakia 695; West Germany 675; Austria 658. — 
Metal including alloys: 

| | 
Scrap 32 87 — U.S.S.R. 52; Hungary 13; West Germany 12. 
Unwrought 13,799 ~ 11,592 — Bulgaria 3,620; West Germany 3,248; Algeria 1,664. 
Semimanufactures? 233 270 @) Austria 95; West Germany 78; Italy 69. 

Zirconium: 
. | 

Ore and concentrate 296 221 — Australia 119; West Germany 57; Austria 44. 
Metal including alloys: 

Unwrought including waste and 10 ®- —_ All from West Germany. 
scrap 

Semimanufactures 1 1 — Mainly from West Germany. 
Other: | , 

Ores and concentrates 1,117 423 — U.S.S.R. 271; Turkey 150. 
Oxides and hydroxides 570 533 18 U.S.S.R. 190; West Germany 111; Italy 61. 
Ashes and residues 2,295 15,305 — Albania 14,659; Switzerland 481; Austria 160. 
Base metals including alloys, all 8 3 ) Mainly from West Germany. 
forms 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, 1,165 1,353 — Turkey 888; Italy 400; West Germany 33. 
pumice, etc. 

Artificial: 

Corundum 2,012 1,989 15 U.S.S.R. 866; Poland 403; Austria 364. 
Silicon carbide 1,632 1,581 — West Germany 1,228; Poland 321; Italy 30. 

Dust and powder of precious and $1,668 $1,199 — Switzerland $458; Belgium-Luxembourg $422; Ireland $154. Semiprecious stones including 
diamond value, thousands 

Grinding and polishing wheels and 847 1,214 2 Italy 423; Austria 406; West Germany 219. stones 

Asbestos, crude 36,613 28,232 ?) U.S.S.R. 17,068. 
Barite and witherite 7,069 181 — Italy 65; West Germany 55; Czechoslovakia 40. 
Boron materials: 

Crude natural borates 39,315 46,988 7,478 Turkey 38,635. 
See footnotes at end of table. 
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| SO TABLE 8—Continued 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES’ 

. (Metric tons unless otherwise specified) 

nnn on 

} Sources, 1990 

Commodity | 1989 1990 United Other (principal) 

INDUSTRIAL MINERALS—Continued : 

Boron—Continued: 

Oxides and acids | | 5,867 5,418 1 _Italy 1,508; Turkey 1,140; U.S.S.R. 1,068. 

Bromine | . 12 6 _ Israel 5; France 1. 

Cement | 156,798 268,891 — Hungary 145,485; Bulgaria 100,317; Albania 15,644. 

Chalk . 10,499 18,621 | — Austria 11,964; Switzerland 6,025; France 602. 

Clays, crude: 

Bentonite | | 44 1,433 20 Bulgaria 1,071; Italy 238; West Germany 62. 

Chamotte earth | a Sil $37 — France 240; United Kingdom 150; West Germany 122. 

Fire clay including unspecified | — 52,311 23,702 690 Czechoslovakia 21,119; Poland 500. 

Kaolin _ 80,977 76,352 2,087 Czechoslovakia 19,555; Austria 18,629; Greece 10,866. 

Cryolite and chiolite : | 1,210 | 220 — Denmark 200; West Germany 20. 

Diamond, natural: | | 

Gem, not set or strung | : | | | 

value, thousands $754 $112 — Switzerland $57; Belgium-Luxembourg $55. 

Industrial stones | do. $513 $1,053 $i Belgium-Luxembourg $714; Ireland $126; West Germany $82. 

Diatomite and other infusorial earth 1,051 1,422 203 Austria 390; Italy 381; West Germany 224. 

Feldspar, fluorspar, related | / 

materials: 

Feldspar . 1,139 ~~ 1,393 — Czechoslovakia 900; France 310; Sweden 175. 

Fluorspar | 4,838 6,036 20 Kenya 2,496; West Germany 1,489; East Germany 80. 

Unspecified 7 11 2 — Mainly from Norway. 

_ Fertilizer materials: 

_ Crude, n.e.s. 20 1,033 — Austria 488; Italy 357; Netherlands 94. 

Manufactured: | | 

Ammonia 157,504 | 129,483 — Hungary 42,112; Czechoslovakia 39,972; Bulgaria 35,071. 

Nitrogenous 342,265 266,217 — Czechoslovakia 66,022; Hungary 58,974; Austria 32,990. 

Phosphatic 30,719 5,888 — Romania 5,245; U.S.S.R. 641. | 

Potassic | | 442,218 412,390 — U.S.S.R. 267,579; East Germany 48,154; West Germany 40,634. 

Unspecified and mixed | 93 ,396 38,667 9,998 U.S.S.R. 15,499; Romania 7,714. 

Graphite, natural 2,458 1,802 — Czechoslovakia 995; West Germany 380; East Germany 160. 

Gypsum and plaster 231 2,110 — Romania 1,082; West Germany 827; East Germany 80. 

Iodine 14 7 ?’) West Germany 4; Japan 2; Austria 1. 

Kyanite and related materials: 

Andalusite, kyanite, sillimanite 259 _— 

Mullite 4,141 1,485 — Poland 1,440; Austria 23; West Germany 21. 

Lime | >) 69 — Italy 45; Romania 19. 

Magnesium compounds: 

Magnesite, crude 19,893 17,760 —_— Turkey 17,739; Italy 20. 

Oxides and hydroxides 10,679 8,034 — Greece 2,880; Italy 2,284; Norway 1,946. 

Mica: 

Crude including splittings and 

waste 72 102 — West Germany 73; Norway 12; Switzerland 10. 

Worked including agglomerated 

splittings 85 65 ?) Austria 22; Czechoslovakia 16. 

See footnotes at end of table. 
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TABLE 8—Continued 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1990 

Commodity 1989 1990 United Other (principal) 
States 

INDUSTRIAL | 
MINERALS—Continued 

: 
Nitrates, crude 480 352 — Austria 126; East Germany 120; Bulgaria 3. 
Phosphates, crude thousand tons 1,235 ~ 1,066 — Morocco 397; Jordan 283; Algeria 178. | 
Phosphorous, elemental } 68. 13 — Italy 10; West Germany 2; Austria 1. 
Pigments, mineral: Iron oxides and 1,721 1,402 | 60 Spain 514; Belgium-Luxembourg 477; West Germany 203. 
hydroxides, processed | . 
Precious and semiprecious stones oe : 
other than diamond: | 

Natural » value, thousands $57 $66 — Switzerland $25; Belgium-Luxembourg $20; Hong Kong $12. 
Synthetic | do. $230 $276 — . Austria $90; West Germany $66; Austria $52. 

Pyrite, unroasted 10,774 3,633 — Hungary 3,583; Austria 40. 
Quartz crystal, piezoelectric , | 
value, thousands $166 $48 $30 Bulgaria $9; West Germany $8. 

Salt and brine 268,769 251,088 — Romania 203,035; Tunisia 36,844; Albania 9,185. 
Sodium compounds, n.e.s.: 

Soda ash, manufactured 91,166 94,988 — Romania 39,052; Bulgaria 37,707; Austria 6,475. 
Sulfate, manufactured | 45,873 43,835 — Austria 11,518; Turkey 9,206; East Germany 8,673. 

Stone, sand and gravel: | 

Dimension stone: | 

Crude and partly worked | 13,475 | 22,071 777 Zimbabwe 9,630; Italy 4,220; Bulgaria 3,184. 
Worked 1,825 5,735 ——-288 Italy 3,323; Bulgaria 1,216. 
Dolomite, chiefly refractory-grade 70 75 _ Norway 34; West Germany 23; Hungary 18. | 
Gravel and crushed rock 30,344 46,895 — Austria 23,524; Hungary 22,547; Italy 610. 
Limestone other than dimension 73 — Mainly from Italy. 

| Quartz and quartzite 1,009 1,174 6 West Germany 1,068; Austria 66; Netherlands 15. 
Sand other than metal-bearing 109,310 120,951 684 Hungary 53,544; Czechoslovakia 43,238; West Germany 15,793. 

Sulfur: 

Elemental: 

Crude including native and 

byproduct 144,141 144,802 —_ Poland 100,442; Iran 9,401; West Germany 2,738. 
Colloidal, precipitated, sublimed 73 12 — West Germany 9; Austria 2. 

Dioxide 76 63 —_ Italy 38; West Germany 25. 
Sulfuric acid 5,338 5,041 = Hungary 4,980; West Germany 43; Switzerland 17. 

Talc, steatite, soapstone, 

pyrophyllite 4,449 4,360 12 Austria 1,547; West Germany 1,226; Italy 1,067. 
Vermiculite 17,123 9,883 — U.S.S.R. 2,988; Hungary 2,963; Greece 2,514. 
Other: 

Crude 3,768 3,437 1 East Germany 1,500; West Germany 572; Austria 437. 
Slag and dross, not metal-bearing 97,054 250,223 — Italy 132,223; West Germany 32,318; Bulgaria 22,870. 
MINERAL FUELS AND RELATED 

MATERIALS 

Asphalt and bitumen, natural 4,760 5,673 366 Czechoslovakia 2,938; Albania 1,785. 
Carbon: 

Carbon black 16,735 18,635 76 Italy 11,664; Mexico 3,760; West Germany 2,366. 
Retort carbon — 1 — Mainly from U.S.S.R. 

See footnotes at end of table. 
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TABLE 8—Continued 

YUGOSLAVIA: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I 
| Sources, 1990 

Commodity 1989 1990 United Other (principal) 

INDUSTRIAL 
oo 

MINERALS—Continued 

Coal: 

Anthracite 186,579 174,121 — U.S.S.R. 173,810; West Germany 240; Italy 10. | 

| "Bituminous thousand tons 3,283 3,085 742 _U.S.S.R. 1,959; Australia 189. ] 

Lignite including briquets 26,402 30,886 —_ Czechoslovakia 20,942; East Germany 9,766; Poland 106. 

Coke and semicoke 93,216 34,089 — Italy 23,046; Belgium-Luxembourg 7,349; West Germany 2,624. 

Gas, natural: Gaseous 4,283 2,200 35 U.S.S.R. 2,136; Hungary 29. 

million cubic meters | 

Peat including briquets and litter _ 4,704 6,734 — U.S.S.R. 4,601; Hungary 1,115; Netherlands 980. 

Petroleum: 

Crude thousand 42-gallon barrels 86,156 88,598 569 U.S.S.R. 44,709; Iraq 13,793; Iran 10,171. 

Refinery products: | 

Liquefied petroleum gas including 491 21 — Hungary 20. 

nonrefinery production do. 

Gasoline do. 1,707 3,221 ) Italy 800; Romania 665; Greece 552. 

Mineral jelly and wax do. 32 37 ?) —- West Germany 16; Hungary 4; Netherlands 3. 

Kerosene and jet fuel do. 778 1,057 25 Italy 398; Lybia 285; Hungary 138. | 

Distillate fuel oil do. 835 | 1,093 — U.S.S.R 335; United Kingdom 201; Panama 189. 

Lubricants do. 543 486 2 Hungary 146; Italy 91; Poland 88. 

- Residual fuel oil do. 2,556 2,638 — U.S.S.R. 1,597; Hungary 316; United Kingdom 5. | 

Bitumen and other residues do. 2 79 ?) Hungary 72; Austria 6. 

Bituminous mixtures do. 2 8 ?) Austria 5; France 2; West Germany 1. | 

Petroleum coke do. 694 661 487 West Germany 168; United Kingdom 5. 

‘Revised. NA Not available. 
| 

'Table prepared by Ronald L. Hatch. 

2Less than 1/2 unit. 

’May include blue powder. 
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TABLE 9 
| YUGOSLAVIA: IMPORTS OF SELECTED MINERAL COMMODITIES AFTER PROCESSING! 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 _ Principal sources, 1990 
Abrasives: Artificial: Silicon carbide 120 24 All from West Germany. 
Aluminum: Metal including alloys: 

Unwrought 23 — 
Semimanufactures 940 1,048 All from West Germany. 

Coal: Lignite, agglomerated briquets 1,040 6,008 All from Hungary. 
Copper: Metal including alloys: | | 
Unwrought 743 138 All from Bulgaria. 
Semimanufactures 580 872 Italy 513; Bulgaria 309; West Germany 50. 

Gold: Metal including alloys, unwrought and partly wrought $156 $193 Bulgaria $117; West Germany $71; Austria $4. 
value, thousands 

Gypsum and plaster 2 — 
Iron and steel: Metal: 

Steel, primary forms 42,527 55 All from U.S.S.R. 
Semimanufactures: Flat-rolled products, of iron or nonalloy 258 17,609 Bulgaria 16,104; U.S.S.R. 1,160; Italy 314. | steel, not clad, plated, coated 

Lead: | 

Oxides : 13 21 All from Austria. 
Metal including alloys, unwrought 2,760 41 All from Bulgaria 

Petroleum refinery products: Lubricants 42-gallon barrels 4,438 483 All from Hungary. 
Platinum-group metals: Metals including alloys, unwrought 
and partly wrought: 

Platinum value, thousands $245 — 
Unspecified do. Austria $1,148; West Germany $261; United 

$1,014 $1,442 Kingdom $32. 
Silver: Metal including alloys, unwrought and partly 
wrought 1 @) Mainly from Bulgaria. 
Zinc: Metal including alloys, unwrought 2 _ 

‘Table prepared by Ronald L. Hatch, International Data Section. No impora after proweating wow mponad fom Ge Used Seen 0 —_. *Less than 1/2 unit. 
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TABLE 10 

YUGOSLAVIA: IMPORTS OF SELECTED MINERAL COMMODITIES FOR PROCESSING? 

(Metric tons unless otherwise specified) 

Sources, 1990 

Commodity 1989 1990 United Other (principal) 

METALS 

Aluminum: 

Oxides and hydroxides 68,731 — 

Metal including alloys: 

Scrap 20 275 — Italy 233; Austria 25; U.S.S.R. 17. 

Unwrought 2,456 5,926 852 U.S.S.R. 1,177; West Germany 819. 

Semimanufactures 7,873 13,613 1,582 U.S.S.R. 5,937; Romania 1,801; Hungary 1,615. 

Chromium: Ore and concentrate 3,500 — 

Copper: Metal including alloys: . 

Scrap 17 25 — All from Switzerland. 

Unwrought 1,256 540 — Chile 500; Egypt 40. 

Semimanufactures 5,119 1,532 50 U.S.S.R. 523; West Germany 419; Bulgaria 325. 

Gold: Metal including alloys, unwrought 

and partly wrought value, thousands $2,874 $2,769 $1,293 West Germany $710; Japan $432. 

Iron and steel: | 

Iron ore and concentrate 1,518 1,710 _ All from West Germany. 

Metal: 

Scrap 18,634 31 — Italy 27; Austria 3. 

Ferroalloys: 

Ferrochromium 3,194 — . 

Ferrosilicon 1,220 — 

Unspecified 12 — 

Steel, primary forms | 163,650 161,670 — U.S.S.R. 107,836; Czechoslovakia 21,980; Hungary 

17,160. | 

Semimanufactures: 

Flat-rolled products: 

Of iron or nonalloy steel: 

Not clad, plated, coated 125,968 106,561 97 U.S.S.R. 88,362; Italy 7,304; United Kingdom 5,015. 

Clad, plated, coated 83,567 43,211 — U.S.S.R. 19,719; West Germany 15,097; Switzerland 

7,991. 

Of alloy steel 143 1,819 — West Germany 1,505; Italy 217; Switzerland 86. 

Bars, rods, angles, shapes, sections 37,077 8,022 39 Austria 5,606; Hungary 819; West Germany 584. 

Rails and accessories 26 — 

- Wire 4,428 8,492 15 France 7,002; Italy 840; East Germany 157. 

Tubes, pipes, fittings 44,382 15,996 1,003 Hungary 6,455; U.S.S.R. 2,996; Austria 2,963. 

Lead: Metal including alloys: , 

Scrap 71 — 

Unwrought 24,018 18,266 — Austria 12,545; Switzerland 3,130; Greece 2,000. 

Semimanufactures — 1,674 — U.S.S.R. 1,584; Cuba 90. 

Manganese: 

Ore and concentrate, metallurgical-grade 35,862 35,518 — Botswana 34,640; Bulgaria 878. 

Oxides 20 — 

See footnotes at end of table. 
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TABLE 10—Continued 
YUGOSLAVIA: IMPORTS OF SELECTED MINERAL COMMODITIES FOR PROCESSING? 

| (Metric tons unless otherwise specified) 

Sources, 1990 . —_— SK Commodity - 1989 1990 wnited Other (principal) 

: METALS—Continued 

Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 

value, thousands $14 $365 — All from Japan. 
Silver: Metals including alloys, unwrought 
and partly wrought do. _ $31 — All from United Kingdom. 
Zinc: Metal including alloys: 

Unwrought 70,354 38,913 — Greece 11,308; Peru 10,850; Morocco 6,466. 
Semimanufactures | 3,334 4,601 — West Germany 3,624; Austria 701; Switzerland 158. 

INDUSTRIAL MINERALS | 
Abrasives, n.e.s.: Artificial: Corundum 400 — 

Clays, crude: Kaolin ?) — 

value, thousands $3 — 

Fertilizer materials: Manufactured: , | 

Ammonia 7,606 13,550 —_ Czechoslovakia 5,963; Bulgaria 3,584; U.S.S.R. 3,057. 
Nitrogenous 5,637 26,693 —_ Hungary 13,705; Bulgaria 11,420; East Germany 

1,568. 
Potassic — 401 — U.S.S.R. 293; East Germany 108. 
Unspecified and mixed 60,178 209,822 2,940 Morocco 99,508; Poland 24,704; United Kingdom 

19,598. 
Graphite, natural value, thousands $8 | $2 $2 . 
Salt and brine 193 292 — All from West Germany. 
Stone, sand and gravel: . 

Dimension stone: 

Crude and partly worked — 101 — All from China. | 
Worked 2 61 — Albania 36; West Germany 25. 
MINERAL FUELS AND RELATED , 

MATERIALS 

Carbon, black — 2,500 — All from Hungary. 
Coal: Bituminous, coking 701,904 256,983 18,564 U.S.S.R. 55,351; Hungary 14,068. 
Coke and semicoke 65,284 — 

Petroleum refinery products: 

Gasoline 42-gallon barrels 86,009 400 — All from United Kingdom. 
Kerosene and jet fuel do. 1,527 — 
Distillate fuel oil do. 171,602 249,716 — Panama 151,356; United Kingdom 98,360. 
Lubricants do. 1,323 — 

"Table prepared by Ronald L. Hatch, Intemational Data Section. 
"Less than 1/2 unit. 
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TABLE 11 

YUGOSLAVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity. Major operating companies Location of main facilities! Capacity 

Alumina Kombinat Aluminijuma Titograd Plant at Titograd, Montenegro 200. 

Do. Energoinvest Plants at Birac-Zvornik, BiH 600. 

Do. do. Plant at Mostar, BiH 280. 

Do. Unial, Tvornica Glinice in Aluminija Boris Kidric Plant at Kidricevo, Slovenia 120. 

Aluminum , Boris Kidric, Tvornica Lakih Metala Smelter at Sibenik, Croatia | 75. 

Do. Kombinat Aluminijuma Titograd Smelter at Titograd, Montenegro 100. 

Do. Energoinvest Smelter at Mostar, BiH 92. 

Do. Unial, Tvornica Glinice in Aluminija Boris Kidric © Smelter at Kidricevo, Slovenia 50. 

Antimony, metal Zajaca, Rudarsko Topionicarski Bazen Smelter at Zajaca, Serbia 4, 

Antimony ores and do. Mines and mills near Zajaca, Serbia 80. | 
concentrates | | 

Do. do. Mines and mill at Rajiceva Gora, Serbia 300. 

Bauxite Energoinvest Mines in BiH at Vlasenica, Jajce, Bosanska 2,500. 

Krupa, Posusje, Listica, Citluk, and other 

locations; and mines in Croatia at Rovinj and . 

other locations 

Do. Rudnici Boksita, Niksié Mines in Montenegro at Kusko Brdo, Zagrad, 650. 

Biocki Stan, Durakov, and other locations 

Do. Jadral, Jadranski Aluminijum Mines in Croatia at Obrovac, DrniS, and other 450. 

locations 

Cement: 16 producing enterprises, of which the 20 plants in operation 13,860. 
largest were-- | 

Do. Dalmacija Cement Partizan plant at KaStel Sucurac, 1,525. 
Croatia | 

Do. do. Prvoborac plant at Solin, Croatia 884. 

Do. do. "10 Kolovoz" plant at Solin 440. 
Majdan, Croatia 

Do. | do. Renko Sperac plant at Omi8, 140. 

Croatia 

Do. Beocinska Fabrika Cementa Plant at Beocin, Serbia 2,031. 

Do. Fabrika Cementa Novi Popovac Plant at Popovac, Serbia 1,613. 

Coal: 

Bituminous Istarski Ugljenokopi RaSa Mines at Labin and Potpiéan, Croatia 300. 

Do. do. do. 200. 

Do. Ibarski Rudnici Kamenog Uglja Mines at Jarando and UXe, near Baljevac na 150. 
Ibru, Serbia 

Do. do. do. 100. 

Brown SOUR Titovi Rudnici Uglja, Tuzla, BiH Mines in BiH 12,000. 

Do. SOZC, Rudarsko Energetski Kobinat E. Kardelj, Mines: Sasavski Rudnici at Trbovlje, Hrastnik, 1,300. 

Trbovlje, Slovenia Ojstro Senovo, and KanizZ 

Lignite SOUR Titovi Rodnici Uglja, Tuzla, BiH Mines in BiH 7,000. 

Do. SOUR Kolubara, Rudarsko Energetsko Industrijski Opencast mines: Polje B and Polje D 10,000. 

Kombinat, RO 

Do. Kolubara PovrSinski Kopovi Tamnavski Kopovi (also known as Kolubarski 14,000. 
Rudnici Lignita), near Vreoci, Serbia 

Do. SOUR Elektroprivreda Kosova, RO Opencast mines: Dobro Selo and 2,000. 

Kosovo, Proizvodnja Separacija i Belacevac, near Obili¢, Serbia 

Transport Uglja 

See footnotes at end of table. 
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TABLE 11—Continued 

YUGOSLAVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies Location of main facilities! Capacity 

Coal—Continued: Rudarsko Energetski Kombinat Velenje, RO Mine at Velenje, Slovenia 5,000. 

Rudnik Lignita-Velenje 

Chromite, concentrate Jugohrom, Hemijsko-Elektrometalurski- Concentrator at RaduSa, Macedonia 150. 

Kombinat 

Copper Rudarsko Topionicki Bazen Bor Smelter at Bor, Serbia 180. 

Do. do. Electrolytic refinery at Bor, 180. 

Serbia 7 

Do. . do. Mine and mill at Bor, Serbia 5,000 ore. 

Do. do. | Mine and mill at Majdanpek, Serbia 15,000 ore. 

Do. do. Mine and mill at Veliki Krivelj, 8,000 ore. 

| Serbia 

Do. Bucim, Rabotna Organizacija za Rudarstvo i Mine and mill at Bu¢éim, near 7,000 ore. 

Metalurgija za Baker RadoviS, Macedonia | 

Ferroalloys Jugohrom, Hemijsko-Elektrometalurski- Plant at Jegunovce, Macedonia 80. 
Kombinat . 

Do. Elektrobosna, Elektrohemijska i Plant at Jajce 80. 
Elektrotermijska Industrija 

Iron ore Rudarsko Metalurski Kombinat Zenica Mines at VareS, Ljubija, and 5,000. . 

Radovan, BiH 

Do. Skopje Rudnici i Zeljezarnica Skopje Mines at TajymiSte, Demir Hisar, and 1,000. 

Damjan, Macedonia 

Lead-zinc ore Rudarsko-Metalursko-Hemijski Kombinat za Mines at Ajvalija, Kopaonik, 5,000. 
Olovo i Cink Trepca Badovac; Trepca, Blagodat, Lece; 

| Veliki Majdan, Tisovak; and 

KiSnica, Rudnik, Veliki, and 

Majdan, Suplja Stijena 

Do. do. Mills at Kriva Feja, Lece, Rudnik, 3,160. 

Badovac, Leposavic, Zvecan, and 

Maravece, Suplja Stijena 

Do. Energoinvest | Mine and mill at Srebrenica, BiH 300. 

Do. Rudarsko Metalursko Prepobotuvacki, Kombinat 
Zletovo-Sasa: 

Do. Sase, Rudnici za Olovo i Cink Mine and mill near Kamenica, 300. 

| Macedonia 

Do. Zietovo, Rudnici za Olovo i Cink Mine and mill near Probistip, 700. 

Macedonia 

Do. Rudnik Svinca, Topilnica, Mezica Mine and mill near Mezica, Slovenia 400. 

Do. Hemijska Industrija Zorka: 

Do. Brskovo, Rudnici Olova i Cinka Mine at Brskovo, Montenegro 500 

Do. Veliki Majdan Rudnik Olova i Cinka Mine at mill near Krupanj, Serbia 250 

Lead metal Rudarsko Metalursko Hemijski Kombinat za Smelter at Zvecan, Serbia 180. 

Olovo i Cink Trepca 

Do. do. Refinery at Zvecan, Serbia 90. 

Do. Rudnik Svinca in Topilnica, Mezica Smelter at Mezica, Slovenia 35. 

Do. do. Refinery at Mezica, Slovenia 30. 
eee ee ee see eee 

See footnotes at end of table. 
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TABLE 11—Continued | 

YUGOSLAVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 | 
| | 

(Thousand metric tons per year unless otherwise specified) | | 

: | 

Commodity Major operating companies Location of main facilities! Capacity ! 

Lead, metal—Continued: | Zletovo, Topilnica za Cink i Olovo Imperial Smelter at Titov Veles, 40. | 

Macedonia | : 

Do. : do. Refinery at Titov Veles, Macedonia 40. ! | 

Magnesite Rudnici Magnezita "Sumadija" Mine and plant at Sumadija, 20 120 : | 

kilometers northwest of Cacak, concentrate. 

Serbia 

Do. Rudnik i Industrija Magnezita "Strezovce" Opencast mine at Beli Kamen, 300. | 

Strezovce, near Titova Metrovica, 

Serbia | 

Do. do. Sinter plant at Strezovce 40. 

Do. Magnohrom, Rudnik Magnezita "Magnezit" Mine at Bela Stena, Baljevac na 30. 

: Ibru, Serbia 

Manganese, ore Mangan-Energoinvest Mine and concentrator at Buzim, BiH 100. 

Mercury metric tons Rudnik Zivega Srebra, Idrija Mine and smelter in Idrija, Slovenia 15,000.” 

Natural gas Industrija Nafte (INA) Natural gas fields in Croatia: 70,000. 

million cubic feet BogSic Lug, Molve, and others 

Do. do. Naftaplin (Naftagas), RO za Istrazivanje, Natural gas fields in Serbia: 30,000. 

i Proizvodnju Nafte i Gasa Kikinda and others 

Nickel, ore Feni-Rudnici i Industrija za Nikel, Celik i Mine and opencast mine near 2,300. | 

Antimon Kavadarci, Macedonia® : 

Do. do. Ferronickel plant at Kavadarci, 16,000.’ | 

| Macedonia’* : 

Petroleum: 
: 

Crude | Oilfields in Croatia and Slovenia: | 

thousand barrels per day _Industrija Nafte (INA) Benicanci, Zutica, Struzec, 70. | 

Ivanic Grad, Lendava, and others 

Do. do. Naftagas, Naftna Industrija Oilfields in Serbia: Kikinda and 30. ' 

others | 

Refined do. Industrija Nafte (INA): | 

Do. do. Rafinerija Nafte Rijeka Refineries at Urinj and Riyeka, 160. } 

Croatia | 

Do. do. Rafinerija Nafte Sisak Refinery at Sisak, Croatia 150. 

Do. do. Rafinerija Nafte Lendava Refinery at Lendava, Slovenia 16. : 

Naftagas, Naftna Industrija: 

Do. do. Rafinerija Nafte Pancevo Refinery at Pancevo, Serbia 110. 

Do. do. Rafinerija Nafte Novi Sad Refinery at Novi Sad, Serbia 28. | 

Do. do. Energoinvest: Rafinerija Nafte Bosanski Brod Refinery at Bosanski Brod, BiH 100. | | 

Pig iron Rudarsko Metalurski Kombinat 4 blast furnaces at Zenica, BiH 2,250. | 

Zenica (RMK Zenica) 2 blast furnaces at VareS, BiH 100. | : 

Do. do. . Electric reduction furnaces at 100. | | 

Iljas, BiH | 

Do. Metalurski Kombinat, Smederevo Blast furnace at Smederevo, Serbia 720. 

Do. Metalurski Kombinat "Zeljezara Sisak” 2 blast furnaces at Sisak, Croatia 235. 

Do. Zdruzeno Podjetje Slovenske Zelezarne 2 blast furnaces at Zelezara 300. 

Jesenice, Slovenia 

Do. Zelezara Store Electric reduction furnaces at Store 290. 

pri Celju, Slovenia 

Do. Skopje, Rudnici i Zeljezarnica Skopje 5 Elkem electric furnaces at Skopje, 430. 

Macedonia 

See footnotes at end of table. 
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TABLE 11—Continued . 

YUGOSLAVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1991 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies Location of main facilities! Capacity 
Salt Hemijski Kombinat "Sodaso,” Rudnik Soli i Rock salt: 

metric tons Solni Bunari . Mines at TuSanj, BiH 120,000. 
Do. do. Production from brine at Tuzla, | - 2,000,000. 

cubic meters BiH 
Do. Solana "Pag,” Solana "Ante Festin” — Marine Salt: Pag Island, Croatia 13. 

Steel, crude Rudarsko Metalurski Kombinat Zenica Plant at Zenica, BiH 2,060. 
million metric tons | | 

Do. Skopje, Rudnici i Zeljezarnica Plant at Skopje, Macedonia 980. 
Do. , Zdruzeno Podjetje Slovenske Zeljezare Plant at Jesenica, Slovenia : 960. | 
Do. do. | Plant at Ravne, Slovenia 200. 
Do. do. Plant at Store, Slovenia 200. 
Do. Metalurski Kombinat Smederevo | Plant at Smederevo, Serbia 600. 

Zinc metal Rudarsko Metalursko Hemijski Kombinat Olova Electrolytic plant at Titova 40. 
i Cinka Trepca, Metalurgija Cinka Metrovica, Serbia 

Do. Zletovo, Topilnica za Cink i Olovo Imperial Smleter plant and refinery 65. 
| at Titov Veles, Macedonia 

Do. Hemijska Industrija Zorka Electrolytic plant at Sabac, Serbia 40. 
'BiH Boenia i Hercegovina. 
*Flasks per year. 

*Closed in 1984. 
‘Nickel in ferronickel. 
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TABLE 12 | 

YUGOSLAVIA: APPARENT RESOURCES OF MAJOR MINERAL | | 

COMMODITIES FOR 1991 

Commodity thousand met tons) 

Antimony, ore 12,000 | 

Bauxite 150,000 

Coal (in standard coal equivalent) 10,000,000 

Copper, in ore | 4,000 | 

Iron, in ore §00,000 

Lead and zinc ore 90,000 

Lead, in ore 2,500 | 

Manganese ore 6,000 

Mercury (cinnabar) ore 4,000 | 

Nickel, in ore 25,000 

Phosphate, in P,O, 30,800 

Sulfur 10,000 7 

Zinc, in ore 2,200 , 
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TABLE 13 

YUGOSLAVIA: DISTRIBUTION OF MINERAL EXPORTS IN 1990, BY TYPE OF 

CARRIAGE AND RECEIVING AREAS 

(Thousand metric tons) 

Receiving area 

Type of carriage/commodity Non- 
Total EC EFTA Turkey CMEA European 

countries 

Automobile-truck: | 

Iron ore and scrap iron 41 20 3 1 2 15 

Nonferrous metal ores and concentrates 31 26 3 — 1 1 
Metals 221 181 23 2 8 7 

Industrial minerals, crude 42 32 3 — 3 4 

Lime, cement, and other construction materials 342 265 38 2 37 2 

Fertilizers 7 6 1 — _ _— 
Solid fuels l — — — _ — 
Crude petroleum 45 31 12 _ 2 _ 
Refined petroleum products and gas 1 _ — — — — 

Tars and crude chemicals from coal and natural gas 16 13 2 _— — _ 
Railway: 

Iron ore and scrap iron 448 235 12 — 201 — 

Nonferrous metal ores and concentrates 273 13 — — 260 _ 

Metals 1,111 721 104 1 285 — 
Industrial minerals, crude 106 23 4 — 80 — 

Lime, cement, and other construction materials 239 130 37 2 69 — 

Fertilizers 85 33 13 — 38 _ 

Solid fuels 307 95 33 — 179 — 
Crude petroleum — — — — — _. 
Refined petroleum products and gas 452 103 237 — 112 _ 

Tars and crude chemicals from coal and natural gas 92 15 54 — 23 — 

Inland waterways: 

Iron ore and scrap iron 118 13 3 — 102 —_ 

Nonferrous metal ores and concentrates 79 51 1 — 27 — 

Metals 442 30 9 — 403 — 

Industrial minerals, crude 40 2 1 — 37 — 

"Lime, cement, other constructionmaterials = | 56. 39 6 =~ 
Fertilizers 146 99 26 — 21 — 

Solid fuels 11 — 7 — 4 — 

Crude petroleum 402 130 200 _— 72 _— 

Refined petroleum products and gas 33 5 27 — —_ _ 
Tars and crude chemicals from coal and natural gas 1 — — — 1 — 

Maritime: 

Iron ore and scrap iron 76 15 2 7 1 51 

Nonferrous metal ores and concentrates 368 87 38 9 220 14 

Metals 454 210 19 69 35 121 

Industrial minerals, crude 223 221 — 1 — 1 

Lime, cement, and other construction materials 758 703 6 26 1 22 

‘Fertilizers = si(‘sésOO;”!OO!#*#*;*sOGSCO*O#~!~!#€4OF~”~CSSSC“‘(’CNNOQO” CQO 
See foomotes atend of table. 
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TABLE 13—Continued 

YUGOSLAVIA: DISTRIBUTION OF MINERAL EXPORTS IN 1990, BY TYPE OF 

CARRIAGE AND RECEIVING AREAS | 

(Thousand metric tons) 

a Receiving area 

Type of carriage/commodity 
Non- 

Total EC EFTA Turkey CMEA European 
countries 

Maritime—Continued: 

Solid fuels 71 27 — 1 3 40 

Crude petroleum 78 78 — — | — — 

Refined petroleum products and gas 831 729 22 — 5 75 

Tars and crude chemicals from coal and natural gas 2 2 — — — °) 

"Less than 500 tons. 

Source: Data derived from International Goods Transport SFRY-EC 1990, Belgrade, 1991. 

TABLE 14 | 

YUGOSLAVIA: DISTRIBUTION OF MINERAL IMPORTS IN 1990 BY TYPE OF 

CARRIAGE AND EXPORTING AREAS : 

(Thousand metric tons) 

Exporting area , | 

Type of carriage/commodity Total EC EFTA Turkey CMEA Non eurepean 

Automobile-truck: 

Iron ore and scrap iron 6 5 1 — — — : 

Nonferrous metal ores and concentrates 4 2 I — 1 — 

Metals 58 45 il — 3 — 

Industrial minerals, crude 29 12 | 10 1 6 — 

Lime, cement, and other construction 
| 

materials | 131 81 17 2 30 1 

Fertilizers 4 3 — — 2 — 

Solid fuels 13 12 — — — — 

Crude petroleum 45 10 8 — 27 — 

Refined petroleum products and gas 1 — — — — — 

Tars and crude chemicals from coal and 

natural gas 12 5 2 — 5 — 

Railway: | 

Iron ore and scrap iron 448 235 12 — 201 — 

Nonferrous metal ores and concentrates 273 13 — — 260 — 

Metals 1,111 721 104 1 285 — 

Industrial minerals, crude 107 23 4 — 80 — 

Lime, cement, other construction materials 186 85 35 — 66 — 

Fertilizers 85 33 13 — 38 — 

Solid fuels 307 95 33 — 179 — 

Crude petroleum — — — — — — 

Refined petroleum products and gas 452 103 237 — 112 — 

Tars and crude chemicals from coal and 

natural gas 92 15 54 — 23 — 
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TABLE 14—Continued 

YUGOSLAVIA: DISTRIBUTION OF MINERAL IMPORTS IN 1990 BY TYPE OF 
CARRIAGE AND EXPORTING AREAS | | 

(Thousand metric tons) 

Exporting area . 
Type of carriage/commodity | Total | EC EFTA Turkey CMEA Non-European 

countries 
Inland waterways: : 

Iron ore and scrap iron 410 — 1 _ 409 — 
Nonferrous metal ores and concentrates | 54 1 1 — 52 — 
Metals 1,212 11 9 — 1,192 — 
Lime, cement, other construction materials l 1 - | — — _ 
Fertilizers : 615 — — — 615 — 
Solid fuels 221 — oo —_ 221 — 
Crude petroleum | 18 — — — 18 _— | 
Refined petroleum products and gas 218 3 3 — 212 _ 

Maritime: | | | 
Iron ore and scrap iron | 1,624 129 38 90 139 1,228 
Nonferrous metal ores and concentrates _ | 950 140 69 51 53 636 
Metals 290 103 - 9 7 66 104 
Industrial minerals, crude 273 47 a: 40 | 72 106 
Lime, cement, and other construction | 
materials 28 | 9 — — 8 11 
Fertilizers 446 1 — — — 445 
Solid fuels 3,029 150 — — 1,895 984 
Crude petroleum 8,780 32 76 1,221 3,569 3,881 
Refined petroleum products and gas 2,194 252 7 265 1,251 418 
Tars and crude chemicals from coal and 

natural gas 6 — — — — 6 ss 
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MAP SYMBOLS Jade | J Silver Ag 

| ~ | Kaolin | Kao Soapstone So 

Commodity Symbol | Kyanite — a Ky Soda ash, trona NaAsh 

Alunite Alu Lapis lazuli Laz Sodium sulfate NaSO, 

Alumina Al Lead Pb Stone St | : 

Aluminum AL Lignite Lig Strontium Sr 

Andalusite And Lime Lime Sulfur S 

Antimony | Sb Limestone Ls Talc | Tc 

Arsenic As | Liquefied natural gas LNG Tantalum | Ta | 

Asbestos Asb Liquefied petroleum gas LPG Tellurium Te 

Asphalt Asp Lithium | Li Thorium Th 

Barite Ba Magnesite _ Mag Tin Sn 

Bauxite Bx Magnesium Mg | Titanium (rutile or ilmenite) Ti 

Bentonite Bent Manganese Mn Titanium dioxide (processed) TiO, 

Beryllium/bery] Be Marble and alabaster Marb Tungsten | W 

Bismuth | Bi | Marl | Ma Umber Um 

Bitumen (natural) Bit Mercury | Hg Uranium U 

Boron B Mica | M Vanadium V 

Bromine Br Molybdenum Mo -Vermiculite Vm 

Cadmium | Cd Natural gas NG Wollastonite Wo 

Calcium/calcite Ca Natural gas liquids NGL Yttrium Y 

Carbon black CBl Nepheline syenite Neph Zinc Zn 

Cement Cem Nickel Ni Zircon Zr 

Cesium Cs Nitrates Nit 

Chromite Cr Nitrogen (ammonia plants) N MAP LEGEND 

Clays Clay Ochre Oc | 

Coal C Oil sands OSs | Symbol = Mine, including beneficiation 

Cobalt Co Oil shale OSh 1 plants, wells 

Columbium (niobium) Cb Olivine Ol a 7 | 

Copper Cu Opal Opal Circled | , . 
Corundum Cn Peat Peat Symbol = ited of producing mines or 

Cryolite Cry Perlite Per _ 

Diamond Dm Petroleum, crude Pet Underlined 

Diatomite Dia Petroleum refinery products Pet Symbol = _ Processing plant or oil refinery, 

Dolomite Ds Phosphate Pp including smelters and metal 

Emerald Em Pig iron Pig refineries 

Emery E Pigments, iron Pigm 

Feldspar Feld Platinum-group metals PGM (Symbol) = Undeveloped significant 

Ferroalloys FA Potash K | resource 

Ferrochrome FeCr Pozzolana Pz 

Ferromanganese FeMn Pumice Pum 

Ferronickel FeNi Pyrite Py 

Ferrosilicon FeSi Pyrophyllite Pyrp 

Fertilizer Fz Quartz or quartzite Qtz 

Fluorspar F Rare earths RE 

Gallium Ga Rhenium Re 

Garnet Gt Salt Salt 

Gemstones Gm Sand and gravel S/Gvl 

Germanium Ge Sandstone Ss 

Gold Au Selenium Se 

Graphite Gr Sepiolite, meerschaum Sep 

Gypsum Gyp Serpentine Serp | 

Indium In Shale Sh 

Iron and steel Fe Silicon Si 

Iron ore Fe Sillimanite Slm 
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| UNITS OF MEASURE NAFTA = _ North American Free Trade 
AND ABBREVIATIONS Agreement | ' 

| ‘| OECD = Organization for Economic 
Unit of Measure Cooperation and Development 

OPEC = Organization of Petroleum 
a=. year Exporting Countries . 
° API = American Petroleum Institute UN = United Nations | 

gravity UNDP = United Nations Development 
bbl = barrel(s) Program 

| cal = calorie(s) | 

c= centi (prefix) 

cm = centimeter(s) | 

m = cubic meter(s) | 
d = day(s) | | | | 
dwt = ton(s), deadweight | 
G= giga (prefix) | | : 
GW = gigawatt(s) 

GWeh = gigawatt hour(s) 

g= gram(s) | | 

g/mt = gram(s) per metric ton 

ha = hectare(s) | 

k = thousand : , 

kcal = kilocalorie(s) : , 

kg = kilogram(s) 
kL = kiloliter(s) | 
km = _ kilometer(s) ee | 
km? = square kilometer(s) | | | 
kmt = thousand metric ton(s) | | 
kV = kilovolt(s) 

kW = kilowatt(s) 

kWeh = kilowatt hour(s) | 

L= liter(s) 

M = mega (prefix) | | 

5 MW = megawatt(s) | 

: MWeh = _ megawatt hour(s) 
| m = meter(s) | 

4 |M= million 

| Mmt = million metric ton(s) 

m* = square meter(s) 
mt = ton(s), metric 

SCE = standard coal equivalent | 
V= volt 

W = watt | 
Weh = __—i watt hour 

Abbreviation 

API = American Petroleum Institute 
EC = European Community 

EFTA = European Free Trade 
Association 

FTA = Free Trade Agreement 

GATT = General Agreement on Tariffs 
and Trade 

GDP = gross domestic product 

GNP = gross national product 890495474 34 
| LNG = liquefied natural gas (methane) | 

LPG = liquefied petroleum gas 

(propane-butane) : 

b89049547839a 
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