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Preface 

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

Volume I, Metals and Minerals, contains chapters 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 160 foreign countries and 
discusses the importance of minerals to the economies of these nations. Volume III 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. This year’s reports incorporate location maps, industry structure tables, and an outlook section previously incorporated 
in our Mineral Perspectives Series quinquennial regional books, which have been discontinued. 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. 

T S Ary, Director 
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By George A. Morgan and Staff, Branch of Africa and Middle East 

these privatization moves appear to have | of mineral commodities, 10 countries were 
INTRODUCTION" been successful. The move toward mineral | considered to be major import sources. 

development is happening despite the time | Among these were: Gabon for manganese; 
The 53 countries that constituted Africain | lag for development and initial capital re- | Guinea for bauxite; Madagascar for graph- 

1990 accounted for a significant portion of | quirements for opening mines. The advan- | ite; Morocco for barite; Namibia for quartz 
total world output of a number of mineral | tages of developing an economic mineral | crystal; the Republic of South Africa for 
commodities. Among the most significant to | resource base in those countries with such | andalusite, antimony, asbestos, chromium, 
be produced in Africa were andalusite, anti- | identified wealth continue to be employ- | diamond, fluorspar, gem stones, manga- 
mony, asbestos, bauxite, chromite, coal, co- | ment, education and training, improved | nese, platinum-group metals, pyrophyllite, 
balt, copper, diamond, fluorspar, gold, lithium | health facilities, export earnings, and in- | vanadium, and vermiculite; Zaire for cobalt, 

minerals, manganese, phosphate, platinum- | frastructure development. copper, and diamond; Zambia for cobalt; 
group metals, the titanium minerals—il- The most significant mineral economies | and Zimbabwe for chromium and lithium. 
menite and rutile, vanadium, vermiculite, | in Africa in terms of diversity, volume, and | U.S. exports to Africa were mainly food, 

uranium, and zircon. Several of these, chro- | value of output of nonfuel minerals, in or- | equipment and machinery, computers, and 
mite, cobalt, diamond, and manganese, were | der of importance, were the Republic of | aircraft. 

not produced in the United States. | South Africa, Zaire, Zambia, Morocco, The total land area of Africa was about 
Despite the underdevelopment of much | Zimbabwe and Namibia. Alsoimportantin | 3.2 times that of the United States. Exclu- 

of Africa, mineral raw materials playavery | terms of value of mineral production from | sive of the mineral commodities aforemen- 
important part in the national economies of | several high-valued minerals or those pro- | tioned for which there was no U.S. 
many of its countries. In many cases, the | duced in large volume, such as bauxite, | production or which were unique to Africa 
production of minerals is the dominant | diamond, gold, manganese, phosphate rock, | in terms of dominating world markets, U.S. 
economic activity in the country, often | and uranium, were Botswana, Gabon, | production of most mineral commodities 

having the largest and most sophisticated | Ghana, Guinea, Niger, and Togo. exceeded that for all of Africa. Two major 
work force. In several countries, one or two In terms of mineral fuels, Nigeria and | exceptions were gold and uranium, for 
mineral commodities are dominant in a | Libya were the largest producers of crude | which Africa remains a major world sup- 
weakly diversified economy. Among these | petroleum, followed by Egypt and Algeria. | plier. Although Africa has been a source of 
are petroleum and diamonds in Angola, | However, the western coast of Africa re- | minerals for centuries, large areas are under 
petroleum in the Congo, gold in Ghana, | mained an exploration target for additional | thick vegetative or sand and unconsolidated 
bauxite in Guinea, uranium in Niger, phos- | oil and gas resources. West coast countries | alluvium cover, which impede exploration. 
phate in Senegal and Togo, and copper and | currently producing crude petroleum were | Other large areas are subject to internal 
cobalt in Zaire and Zambia. Angola, Benin, Cameroon, Congo, Céte | strife or legislation prohibitive to risk in- 

In terms of percentage ofexporteamings, | d’Ivoire, Gabon, Morocco, Senegal, and | vestment, which have set back the pace of 

minerals clearly were the lifeblood of a | Zaire. Exploration for natural gas continued | mineral industry development and even 
number of countries throughout the conti- | in Namibia and the Republic of South Af- | exploration. 
nent. In 12 countries, minerals accounted | rica. Coal was produced by only a few The population of Africa is about 677 
for more than 50% of foreign exchange | countries, although reserves were quite | million compared with 253 million for the 
earnings. These centers of mineral exports | large in southern Africa. The main pro- | United States. However, Africa’s labor 
developed years ago, and with the exception | ducers, in order of importance, were the | force is only about 190 million, or about 
of petroleum, nearly all the hard-rockmines | Republic of South Africa, which was also | 50% larger than 124 million for the United 
opened during the colonial period. Some, | the world’s third largest exporter of coal, | States, and consists for the most part of 
such as gold in Ghana, have recently been | Zimbabwe, and Botswana. unskilled or semiskilled labor. Lack of 
reactivated. In Botswana, Gabon, Namibia, The Republic of South Africa had the | skilled labor remains a significant factor in 
the Republic of South Africa, and Zimba- | highest value of nonfuel mineral production | the slow pace of mineral project develop- 
bwe, relatively successful diversification | in Africa and ranked among the top five | ment throughout much of Africa. The com- 
has grown from the central core of mineral | world producers in value of nonfuel min- | bined gross domestic product (GDP) of the 
development and its attendant infrastruc- | erals. It was among the top world produc- | countries of Africa is estimated at about 
ture. Inrecent years, African countrieshave | ers of andalusite, chromite, diamond, | $413 billion and is vastly outweighed by 

expanded or improved their mining, in- | fluorspar, gold, manganese, platinum-group | the $5,465 billion gross national product of 
vestment, and tax laws to further such ac- | metals, pyrophyllite, titanium, uranium, | the United States. African countries have 

tivity. Privatization of Government-held | vanadium, vermiculite, and zircon. some of the lowest per capita GDP in the 
mining enterprises is commonplace. With U.S. imports in 1990 from African na- | world and vary from about $107 for 

the exception of a marble quarry in Togo, | tions were mainly raw materials. Inthe case | Mozambique to $4,286 for the island na- 
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Bulletin. U.S. Department of Commerce: World Bureau of Metal Statistics, London: 
International Lead and Zinc Study Group, Bureau of the Census: trade statistics. World Metal Statistics, monthly. 

TABLE 1 | 

AFRICA: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1990 

| (Thousand metric tons unless otherwise specified) | 

| Cobalt, Dia- | Petrol phos- | 
Alumi- mine Copper, mond Gold  Ironore Lead -Man- cum phate Uran- = Zinc, 
num Ce- Chro- (tons), mine, (thou- (kilo- (gross ™© ganese crude rock 0 EL = ium ~—s mine 
metal ment mite Co content sand grams) weight) Pb ore (thou- (gross crude (tons) content 

content carats) content mae weight) 
| Oo arrels) 

Algeria — 6,337 —_— — — — — 2,941 1 — 290,175 1,128 767 — 6 

| Angola —r — ‘1,000 — — — 1,300 _— — — 174,000 _ 10 — — 
Benin — 275 — — — — — — — 1,415 — 8 — — 

Botswana _ — 206 25 17,352 - 50 _— _ _ — _— _ — _— 
Burkina Faso in — —_— — —_ — | 7,800_ _ _ — _ 3 —_ — — 

Buundi eee 9 Fee ee 
Cameroon 93 580 — — — — 8 — — — 64,605 — — — — 

Central African Republic — — — — — 381 241 — — — — — — — — 

Congo —(i‘“i<‘<C 77 — — | — 4 _— dq — 58,765 _— _— _ 1 
Cote d’Ivoire — 500 — — — 12 20 — — — 770 — — — — 

Egypt 179 15,299 — — — — — 2,405 — — 319,375 1,143 2,100 — — 

Ethiopia i (i — Ss _— _ _ — 80 © — _ _— _ _— _ — — 
Gabon — 115 — — — 1 80 — — 2,540 100,000 — — 828 — 

Ghana si (iti‘iéO;C*C(«dTOCOC*‘«C CS — _— — 650 16,840 — — 247 _ — 26 _ _ 
Guinea _— _— _— — 127 6341 — _— — _— — _— _ 
Kenya  — 1,512 _— — _ _ 25 _— _— _ _— — () — — 
Liberia — 50 — — — 100 600 4,050 — — — — — — — 

Libya = — 2,700 — _ _ _— _ _— — 501,510 — 500 — — 
Madagascar — 35 73 — — — 216 — — — — — — — — 

Maawi OTT ee eee 
Mai 20 _— _ — —~ 5,200 _ _ — 10 — Se 
Mauritania — 90 — — — — — 11,420 — — — — — — — 

Morocco — 4,200 — 194 16 — — 148 69 49 144 21,396 7 — 19 

See footnotes at end of table. 
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| : | TABLE 1—Continued 

AFRICA: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1990 

| (Thousand metric tons unless otherwise specified) 

er eSeE Oe 

Cobalt, | Dia- Petrol: Phos- 

Alumi- mine Copper, mond Gold Iron ore Lead Man- eur hate Uran- Zinc, 
num Ce- Chro- (tons), mine, (thou- (kilo- (gross ™M® ganese crude rock Steel, ium mine 
metal ment mite Co content sand grams) weight) PP ore (thou- (gross crudé (tons) content 

content carats) content na weight) | arrels) 

Mozambique — 80 — — (’) — 63 — — — — — — — — 

Namibia —- — — — 26 1,000 2,000 — 25 — — — — 3,700 35 

Niger — 27 — — — — — — — — — — — 3,000 — 

Nigeria — 3,500 — — — — 374 (') — 669,393 — 133 — — — 

Rwanda — 60 — — — — 700 — — — — — — — — 

Senegal — 470 — — — — — — — — 8 7,252 — — — 

Sierra Leone — — — — — 78 32 — — — — — — — — 

Somalia — 75 — — — — — — — — — — — — — 

South Africa, Republicof 166 8,700 4,951 300 182 9,116 607,500 29,958 78 4,884 — 2,963 8,973 3,472 97 

Sudan — 167 13 — — — 100 — — — — — — — — 

Swaziland — — — — — 42 — — — — — — — — — 

Tanzania — 540 — — — 85 1,629 — — — — 25 — — — 

Togo | — 399 — — — — — — — — 2,970 — — — — 

Tunisia — 3,300 — — — — — 291 3 — 36,500 6,258 200 — 13 

Uganda — 14 — — — — — — — — — () — — — 

Zaire — 461 — 20,000 372 19,427 4,236 — — — 10,597 — — — 50 

Zambia — 375 — 7,086 400 — 129 1 10 1 — — — — 32 

Zimbabwe — 700 643 102 15 — 16,900 1,259 — — — 148 580 — — 

Total Africa “612 52,640 5,680 27,888 1,037 48,099 671,573 52,847 187 7,721 2,227,257 42,896 13,304 11,000 253 
Leofvad 7 SSeS 

total, percent 3.5 4.7 44.2 75.1 11.9 48.5 33.2 5.7 5.5 32.6 10.4 27.8 1.7 37 3.4 

United States 4,048 71,310 — — 1,587 — 266,000 56,408 495 — 2,664,000 46,343 89,726 3,400 543 

'Less than 1/2 unit. 

TABLE 2 

AFRICA: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1989-REVISED 

(Thousand metric tons unless otherwise specified) 

nn 

Alumi- conn Copper vie Gold Ironore Lead Man- “et Ph Uran- 

num C& = Chro- (tons), mine, thou. (kilo- (gross mine, ganese  cTude phate Steel, ium = Zine, 
metal ment mite Co content sand grams) weight) Pb ore how rock crude (tons) = ™ne 

content carats) content barrels) 

a 

Algeria — 6,819 — — — — — 2,748 1 — 253,675 1,124 943 — 6 

Angola — 1,000 —-  — — 1,245 — — — — 167,000 — 10 — — 

Benin — 150 — — — — — — — — 1,460 — 2 — — 

Botswana — — — 207 27 =15,252 66 — — — — — — — — 

Burkina Faso — — — — — — 7,600 — — — — 3 — — — 

Burundi — — — — — — 18 — — — — — — — — 

Cameroon 92 580 — — — — 8 — — — 58,648 — — — — 

Central African Republic — — — — — 415 328 — — — — — — — — 

Congo — 77 — — 1 — 4 — 1 — 55,000 — —_— —_— 1 

Cote dIvoire — 500 — — — 12 13 — — — 771 — — — — 

Egypt 180 9,507 — — — — — 2,562 — — 310,980 1,347 1,400 — — 

See footnotes at end of table. 

3



er 

TABLE 2—Continued 

AFRICA: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1989-REVISED 

7 (Thousand metric tons unless otherwise specified) - . 

| Cobalt, Dia- Lea 4 renror 

sium co. cho. ins, Cae mind Geld ono ne, Man ase PM gg, UZ 
metal Ment mite Co content sand grams) weight) Pb ore Chow rock crude (tons) 9 ne | - content carat) content ae ” | 

Ethiopia OT— i ee t—C—“<SiSS eee 

Gabon | —- UW -— ~~ 1 8 — — 2592 758199 — —~— 1047 — 
Ghana 169 565 — — — 494 13,358 — — 279 — — 18 — — 

Guna ee ee ae 
Kenya 2G 5 ee —~- — Q) = = 
Liberia —_— 85 — — — 155 734—s:11,700 — — —-  — — — — 

Libya | — 270 - - —- ~~ ~ ~~ ~~ ~ 412450 — 10 — 
Madagascar — 35 63 — —_ —- £45 — _— — — — — — — 

|Miwi Tee 
Mai OC tO e828 — 0 — — 
Mauritania — 90 — — —_— —  — 12,110 —- — — — — —- => 
Morocco — 4,200 — 121 16 — — 176 67 32 102 18,067 7 — 19 Moambiqe CM 
Namibia — — — — 27° 927 336 — 24 — — — — 3,700 42 

Nees 
Nigeria | — 350 —- —- -~ ~~ ~ 30 — ~— 626499 — 200 #—~ — 
Rwanda 68 _— _— _ — 732 — = — — — _ 
Senegal | — 380 — — — — — — — — 13 7,388 — — — 
Sierra Leone — — — — — 129 = 226 — — — oo — — — — 

Somalia =  — 100 — eee eee KS eee _— 
South Africa, Republic of 170 8,000 4,618 350 179. 8,714 605,452 30,291 70 4,402 — 3,165 8,600 2,903 75 

Sudan — 150 25 —~— — ~~ 50 ~ ~~ ee 
Swaziland eee eee 5S eae KS eee — 

| Tanzania — 540 © — — — 150 116 — — — — 3 — ae 

Togo t—“‘iéOSOCSC~COCtCRD — _ _ _— _ _— —~ — — 3,355 _ _ _ 
Tunisia — 3,228 — — — — — . 280 3 — 37,595 6,610 194 — 9 

Uganda — 14 — — — — — — — — — (') — — — 
Zaire — 460 — 25,000 471 17,755 2,032 — — — 10,119 — — — 173 

Zambia — 386 — 7,255 419 — 129 (‘) 9 (‘) — — — — 23 

Zimbabwe — 719 627 90 16 — 16,003 1,143 - = — 134 650 — — 

Total Africa 611 46,147 5,333 33,023 1,156 45,451 653,659 61,310 175 7,305 2,010,121 41,208 12,034 10,663 348 
Shareofword ES SSS 

total, percent 3.4 4.1 44.8 76.2 13.1 47.9 33.1 6.6 5.1 27.6 9.3 25.2 1.5 26.8 4.9 
United States —S—=<“<i—=‘;S*«*«CZO = 72,200 — — 1,498 — 265,500 59,000 419 — 2,778,745 49,817 97,900 6,210 288 

‘Less than 1/2 unit. 
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- TABLE 3 

AFRICA: MINERAL INDICATORS OF SELECTED COUNTRIES 

Mineral share Mineral share Updated Updated Most significant mineral 

Country of GDP! of exports’ mining investment/ activity, in order of 
(percent) (percent) law tax code importance 

Algeria NA 96 x Xx Natural gas, petroleum. 

Angola 34 99 X | Xx Petroleum, diamond. 

Benin 5 11 Xx Petroleum, cement. 

Botswana 50 90 Diamond, copper, nickel, soda ash. 

Congo 45 90 Petroleum. 

Cote d’Ivoire | 5 13 In review In review Petroleum. | 

Gabon 38 89 Xx Petroleum, manganese, uranium. 

Ghana 5 36 X xX Gold, bauxite, diamond. 

Guinea 25 90 : In review In review Bauxite. 

Kenya 1 17 X Soda ash, refined petroleum. 

Libya More than 28 More than 95 X Petroleum, natural gas. 

Madagascar 1 3 Xx Chromite, graphite, gem stones. 

Malawi 1 NA X Xx Cement, gem stones. 

Mali 3 20 XxX In review Gold. 

Morocco 5 45 . xX Phosphate. | 

Mozambique () 3 xX x Gold. | 

Namibia 28 73 x | In review Diamond, uranium, copper. 

Niger 7 More than 75 x Uranium. 

Senegal 11 25 | Xx Xx Phosphate. 

Sierra Leone NA 90 Titanium minerals, bauxite, diamond. 

South Africa, Republic of 11 41 X Xx Gold, coal, platinum-group metals, 

diamond. 

Swaziland 4 4 X X Asbestos. 

Togo 9 38 Xx Phosphate. 

Zaire 25 75 Copper, diamond, cobalt. 

Zambia 15 90 In review »,4 Copper, cobalt. 

Zimbabwe 7 42 X Chromite, gold, nickel. 

X New or recently updated mining, investment, or tax code. 

Data on GDP at factor costs in current dollars is reported here for most countries. However, in many cases, underreporting has been found to occur owing to the exclusion of various minerals in both GDP and exports. Some 

minerals, such as cement, clays, and stone, may be considered industrial materials and included in manufacturing rather than mining. Others, such as fertilizers and salt, may be included in agriculture rather than mining. Still 

additional, at times substantial, amounts of smuggled minerals, particularly gem stones, are not included. 

Less than 1%. 
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By Bernadette Michalski 

Igeria’s mineral industry fosters exports. Algeria’s adoption of a more flex- 
A a diverse but modest production PRODUCTION ible price system that linked the price of 

of metals; however, hydrocar- natural gas to the price of crude oil improved 
bons remained by far the lead- Algeria ranks 6th among the world’s | market accessibility. Total export volumes 

ing mineral sector, accounting for the bulk | natural gas producers and 15th among the | of natural gas rose to 31.4 billion m3. More 
of export earnings. The Government | World's petroleum producers. Although | than 13 billion m? of natural gas were ex- 
launched an aggressive policy to develop | petroleum production remains significant, | ported by pipeline to Italy and Tunisia. The 
and market hydrocarbons, particularly the nation’s more mature wells required gas | bulk of natural gas exports were delivered 
natural gas. Included in the Government’s | reinjection to maintain pressures. to Western Europe. The largest consumer 
priority list was the development of the A variety of nonhydrocarbon minerals | was Italy, which imported 11.4 billion m3, 
Haoud el Hamra Gasfield, the refurbishing | Were produced in minor amounts, but only | followed by France at 9 billion m3. Rev- 
and expansion of natural gas gathering and | iron ore, mercury, and phosphate rock are | enues from natural gas exports are expected 
processing facilities, and the negotiation of | Producedona significantly large scale. The | to increase appreciably as traditional and 
long- term natural gas export contracts. entire output of iron ore was consumed by | new export markets respond to Algeria’s 

the national on and tee industry. Mercury introduction of a realistic market-based 
| | was produced entirely for export, and pro- | pricing formula. 

GOVERNMENT POLICIES duction remained dependant upon the price P . 
AND PROGRAMS of this commodity in the world market. | [eee 

1 Phosphate rock production is exported. STRUCTURE OF THE 
Economic considerations prompted the The decline in lead and zinc production MINERAL INDUSTRY 

Government decision to open hydrocarbon | was attributed to the temporary closure of 

deposit development to foreign companies. | the Kherzet Youcef Mine where shaft The Algerian Government has tradi- 
The national 5-year plan covering 1990-94 | deepening operations were being carried | tionally controlled all mining and mineral 
emphasizes international cooperation in | out. processing industries. However, private 
energy development and the removal of | Capital is being encouraged as SONA- 
limitations on foreign equity. The stipula- | 7 7 tti(i‘i‘iéOCOCOC;”!.OWO!O!..CUOC*d’: OC WWRACH?’S «6majority participation in all 
tion that the Government’s hydrocarbon TRADE hydrocarbon production contracts is no 
agency, Société Nationale pour la Recher- longer pursued. The nation’s chronic ce- 
che, la Production, le Transport, la Trans- Although hydrocarbons account for the | ment shortages prompted the Government’s 
formation, et la Commercialization des | bulk of Algeria’s export earnings, crude oil | invitation to private investors to enter the 
Hydrocarbures (SONATRACH), was to | contributed only 17.3% to the total hydro- | state-dominated cement industry. The 1990- 
hold a 51% interest in all associations with | carbon exports for 1990. Western Europe | 94 plan was to be modified by legislation 
foreign partners has been relaxed. The | absorbed more than 90% of Algeria’s crude | liberalizing private participation. 
principle that SONATRACH should have | oil exports in 1990. Depleting oil reserves 
only a minority interest in associations with | were the cause for diverting marketing at- 
foreign partners was applied for the first | tention to natural gas, condensates, and COMMODITY REVIEW 
time in the licenses awarded Total CFP for | refined products. 
the Hamra Sud-Est and Djebel Bottene Oil and gas exports increased by 36% to Metals 
perimeter. $12,300 million in 1990, accounting for Alumi Plans for th tructi 

Law 90-10, the money and credit law, | more than 96% of total exports. The revenue f 390 O00 ans Tor the an eton 

was adopted in March 1990. Under this law, | improvement was partially attributable to | ©" ° 000-mt/a-capacity aluminum 
nonresidents of Algeria are permitted tobring | more favorable crude oil prices. The surge smelter at Mostaganem in western Algeria 
. . Lee ; ; ; a ; progressed. The proposed $1 billion alu- 
in capital to finance all economic activities | in prices following the Iraqi invasion of ; . 
not specifically reserved to the state. Thus, | Kuwait spurred a recovery in Algerian ex- manu smelter would be a joint venture 
; atte gt : oer between Algeria and the International De- 
import and distribution monopolies have been | port earnings in the last 4 months of 1990. | C € Dubai. F; ‘no for | 
abolished. The law also states that foreign | The average monthly spot price for Algerian ‘h, eae “de 400 MW 1 verok Ing TOF 
investor’s capital, as well as profits, interest, | Saharan Blend crude oil ranged from a low the smeiter the a h ; h powerplant ts to 
dividends, and royalties, may be repatriated | of $15.03 per bbl in June to a high of $37.97 be secured through purchase agreements. 
under conditions to be defined by the Council | per bbl in October. The annual average was Iron Ore.—The bulk of Algeria’s iron 
on Money and Credit. This law sets the pa- | $24.22 per bbl compared with an annual | ore output was extracted from the mine at 
rameters for a more open regime for foreign | average of $18.52 in 1989 and $15.15 in | Ouenza. Mining operations were spread 
investment and amore dynamic andefficient | 1988. Increased revenues were additionally over 17 km?, with the main seam 2 km long 
financial sector. supported by the increase in natural gas | and500m wide. Production totaled 2.7 Mmt 
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TABLE 1 

ALGERIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 | 1989P 1990° 
METALS 

Cadmium, refined 124 102 55 46 45 

Iron and steel: 

Iron ore, gross weight thousand tons 3,360 3,380 3,118 2,748 32,941 

Metal: 

Pig iron do. 1,246 1,478 1,500 1,300 31,037 

Steel, crude do. 1,120 | 1,378 1,300 943 3767 
Lead, concentrate, Pb content® 2,900 1,600 1,900 1,400 1,000 

Mercury kilograms ™764,000 758,400 662,000 587,000 3637,000 

Silver® do. 3,700 3,700 3,000 2,800 2,500 

Zinc: 

Concentrate, Zn content 13,573 8,892 6,348 6,263 6,300 

Metal, smelter output 30,300 21,000 26,492 16,800 315,033 

INDUSTRIAL MINERALS | 
Barite, crude 60,000 45,000 43,000 49,000 353,078 

Cement, hydraulic thousand tons 6,460 7,541 7,195 6,819 36,337 

Clays: 

Bentonite 32,300 24,600 25,600 39,000 342,000 

Fuller’s earth® 3,500 3,500 3,500 3,500 3,500 

Kaolin 14,200 16,000 17,800 18,000 18,000 

Diatomite 4,000 3,300 3,087 4,400 34,156 

Gypsume* thousand tons 275 275 275 275 250 
Lime, hydraulic® 40,000 40,000 40,000 40,000 40,000 

Nitrogen: N content of ammonia® 150,000 150,000 150,000 150,000 150,000 

Phosphate rock thousand tons 1,203 1,073 1,332 1,124 31.128 

Salt do. 190 233 237 229 3225 

Sodium compounds: Caustic soda® 700 700 700 700 700 
Strontium minerals: Celestite, gross weight* 5,400 5,400 5,400 5,400 5,400 

Sulfur, elemental* 20,000 20,000 20,000 20,000 ~ 20,000 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural: 

Gross million cubic meters 97,300 110,910 109,903 108,000 110,000 

Dry? do. 46,968 43,180 44,900 48,400 48,500 

Natural gas plant liquids thousand 42-gallon barrels 40,550 45,750 55,400 56,492 56,000 
Petroleum: 

Crude do. 248,675 239,200 236,800 253,675 3290,175 

Condensate from oil and gasfields do. 160,000 170,000 | 175,000 170,000 175,000 

Refinery products: 

Gasoline thousand 42-gallon barrels 16,138 "17,360 15,610 17,760 18,000 

Kersosene and jet fuel® do. | 4,660 4,530 4,058 13,903 4,000 

Distillate fuel oil do. . 51,500 54,400 60,105 57,233 58,000 

Residual fuel oil® do. "37,760 "36,100 ‘40,050 37,660 38,000 

Lubricants do. 882 O17 735 959 975 

Other* | do. 45,200 43,425 47,100 47,300 47,000 
Total do. 156,140 156,732 167,658 164,815 165,975 

‘Estimated. PPreliminary. ‘Revised. 
'Table includes data available through Sept. 30, 1991. 
“In addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in small quantities, and crude construction materials presumably are produced for local consumption, but 
output is not reported, and available information is inadequate to make reliable estimates of output levels. 
Reported figure. 

‘Includes approximately 50,000 tons of plaster each year. 

‘Excludes gas used in reinjection, flaring, venting, transmission losses, and natural gas liquids extraction. 
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| TABLE 2 

ALGERIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 | 

(Thousand metric tons unless otherwise specified) 

CO 

. Location of main Annual Major commodity Major operating companies facilities capacity 

Cement Enterprise des Ciments et Setif, near Bejaia 1,000. 
Derives de L’Est Batna, 60 km south of Skikda 1,000. 

Constantine, west of Skikda 1,000. 
Do. Enterprise des Ciments et 3 plants at Oran 2,900. 

Derives de L’Ouest 

Do. Cimenterie de Oued Sly El-Asnam, 80 km west of Algiers 2,000. 
— Dyelfa 500. 

Do. Entreprise des Ciments et Blida, 5 km southwest of Algiers 1,000. 
Derives du Centre Bouira, near Algiers 1,000. . 

Algiers 500. 
Fertilizer Entreprise Nationale des Engrais Arzew 495 ammonium 

(Asmidal) nitrate, 

660 ammonia, 
132 urea, 

395 nitric acid. OT 
a 

Do. Do. Annaba 330 ammonium 
nitrate, 

330 ammonia, 
254 nitric acid, 

495 sulfuric acid, 
. 165 phosphoric 

acid, 

550 compound 
fertilizers. ing Iron ore Entreprise Nationale de Fer Ouenza and Bou Khadra 4,000. 

et de Phosphates eee 
Mercury 

4,000. 
kilograms Entreprise Nationale des Nonferrous Azzeba 

et Substances Utiles 

Natural gas Societe Nationale pour la Recherche, Hassi R’Mel and Hassi Messaoud 
million cubic meters la Production, le Transport, natural gas gathering center 112,000. 

la Transformation, et la 

Commercialisation des Hydrocarbures TT 
Do. Do. Liquefaction plants at Arzew 22,900. 
Do. Do. Liquefaction plant at Skikda 7,900. Nocatee) ee ica ce 

Natural gas liquids 
million barrels do. Hassi R’Mel 200. pg nn rere eh 

Petroleum, crude 
Do. do. Hassi-Messaoud and others (El Borma, 438. 

Stah, Al Agreb, Amassak, Tabankort, 
Nezla North, Haoud Berkaoui, 
Zemlet Ennous, Zarzaitine, 
Rhourde El Baguel, Edjeleh, 
Tin-Fouye and others) eee Oe 

Petroleum, crude 
Do. Total, Compagnie Francaise des Petroles Mereksen 2. TO A Refinery product Enterprise Nationale de Raffinage 

des Produits Petroliers Refinery at Skikda 118. SS er eo eee 
Do. do. Refinery at Arzew 22. OT 

sii. 
Do. do. Refinery at E] Harrach, near Algiers 21. OD 

Do. do. Refinery at Hassi Messaoud 9. SO Oe Se ee eee eee 
Do. do. Refinery at In Amenas 2. 

Iron and steel Entreprise Nationale de Siderurgie El Hadjar, near Bejaia 1,500. 
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of hematite ranging from 53% to 60% iron | mestic market. Plant construction was con- | tracts with foreign firms in Algeria were 

content. Iron ore was also mined at Bou | tracted to a consortium of Neyrtec SA, | reported at 82,945 km? by yearend. 

Khadra and shipped with Ouenza ore by | Kaolins d’Arvor of France, and the Gilco Production.—Crude oil producti 

rail to the El Hadjar processing plant, near | Group of Italy. roduction.— “rude ol! procuction av- 
. . ; eraged 795,000 bbl/d. Most of the produc- 

Bejaia, a distance of 170 km. Both mines tion was derived from Hassi Messaoud- 
are operated by Entreprise Nationale de Fer Phosphate Rock.—Production was de- ; 

. ae Haoud el Hamra Fields in the Sahara, the 
et de Phosphates. rived from the Djebel Onk openpit mine ve . 

Zarzaitine-Edjeleh Field near Ohanet, and 

330 km south of Annaba and 22 km trom In Amenas near the Libyan border. Field 
Iron and Steel.—Raw steel was pro- | the Tunisian border. Operated by Entreprise condensate production era ed 41 0.000 

duced at the Entreprise Nationale de | Nationale de Fer et de Phosphates, the de- bbl/d P e ’ 

Siderurgie’s El Hadjar steel complex, the | posit site covers 2,100 km? and produced 

nation’s sole steelworks. Blast furnace | 1.2 Mmt of processed phosphate. About Refining.—_SONATRACH operated 

modernization requiring a 3-month-shut- | one-third of the output was utilized at the | four refineries with a combined distillation 

down was scheduled for mid-1990. Annaba fertilizer complex, and the re- | capacity of 465,000 bbl/d and 56,000-bbl/ 

Site preparation for the 2-Mmt/a-capacity | mainder was exported, principally to | d of catalytic reforming capacity. Refined 

Bellara steel complex, east of Algiers, was | France and Spain. product output averaged more than 460,000 
completed by Algerian firms. No con- bbi/d. The 300,000-bbl/d-capacity Skikda 

struction contracts had as yet been made | Mineral Fuels refinery was closed in October for mainte- 

for the $3 billion complex as of yearend nance. 
1990. Natural Gas.—Gross production of 

natural gas was about 110 billion m*, and | Reserves 

Lead and Zinc.—Enterprise Nationale | almost 50% was reinjected to maintain pe- vd b ted by th 
de Recherche Miniere (EREM) has an- | troleum reservoir pressure. Liquefaction of Hydrocarbon reserves as reponed dy me 

: : Ministry of Mines and Industry in January 
nounced the discovery in 1990 of two lead- | natural gas for the export market averages “aq: 

; —_ :; 3 ; 1991 totaled 3.23 trillion m? of natural gas. 
zinc ore deposits in the Oued Amizour | about 90,000 m3/d. The gas liquefaction er 
mountain region. The most significant de- | complexes, three at Arzew and one at Unassociated natural gas accounted for 857% 
posit was discovered at a depth of 250 mat | Skikda, are operating well below the design of these PESerVves. Petroleum PESETVES WETS 
Azrou Bechar, about 20 km southeast of | capacity because of disrepair and lack of reported at 9.2 billion bbl of light, low-sulfur 

Bejaia. The deposit is reported to contain | funds for replacement parts. Contracts for crudes. 
200 Mmt of ore grading 6% zinc. A second | overhauling and upgrading the complexes tron ore 53 OL how reported at 35 ie 
deposit in the region had estimatedreserves | were awarded to the Bechtel Corp. and the 070 Mm f ore, Orne 53% F mate 
of 22 Mmt containing 2.5% zinc and 1.13% | M. W. Kellogg Co. of the United States and | ; denti Fed th ore a i ng dG ° D; lit 
lead. Lead-zinc mining operations were | Sofregas of France. identi1ed at the undeveloped Nata eon 

from two small mines until mid-1990, when | In mid-1990, Gaz de France 49%, | S¢Postt 
the Kherzet Youcef Mine closed. The El | Sonatrach 36%, and Sonelgaz 15%, formed ; ——————————_______ 

Abed Mine near the Algerian-Moroccan | ajoint venture under Safir. Based in Algeria, | INFRASTRUCTURE 

border remained in production, averaging | the company’s primary responsibility will | 
between 10,000 to 15,000 mt/a of zinc be to conduct engineering studies in the gas Natural gas was pumped from Hassi 

concentrates. industry. R’Mel by pipeline to the Mediterranean 
Total CFP signed an agreement in May | ports of Arzew and Skikda. Nine lines 

Mercury.—Algeria was a significant | to make investment in the development of | carried dry gas. Four lines carried conden- 
world producer of mercury, supplying about | the Hamra Gasfield in the East-Central | cates and LPG. A gas line network totaling 
10% of the world’s total output. Entreprise | Sahara in return for a specified amount of 1,500 km transported natural gas from Alrar, 

Nationale des Nonferreur et Substances | natural gas liquids. Details onthe agreement | Rhourde Nouss, and Gassi Touil to Hassi 
Utiles reported the average production cost | were not disclosed. Messaoud and Hassi R’Mel. 
of mercury in Algeria at $300 per flask. Negotiations were renewed in 1990 for Port capacity at Skikda is limited to 

the construction ofa helium plant at Arzew. | 90,000 m3-natural gas-carriers. Consider- 
Industrial Minerals The project entails setting up ajoint venture | ation is being given to the expansion of the 

involving Air Products of the United States | port to accommodate 125,000 m? carriers. 
Cement.—tThe state controlled the ce- | and L’Air Liquide of France to process Sonelgas announced the completion of a 

ment industry. However, in 1990, private- | helium-rich waste gas from Sonatrach’s | 168-mw gas-fired unit at the Marsat el- 
sector investors in the Oran region were | natural gas facilities. Hadjadj powerplant. By mid-1991, when 

authorized to purchase up to five works for Marsat II is scheduled for operation, total 
$200 million. The International Finance Petroleum.—Exploration.—Most of | electric power capacity at the powerplant 

Corp. was to assist in identifying the plants | the exploration activity remains under | wij be 880 MW. 

and mobilize finance. SONATRACH, which holds the license for 
exploration on more than 450,000 km?. In | eee 

Clay.—Kaolin.—E] Milia, 20 km north | November 1990, it was assigned 2- year OUTLOOK 

of Tamazert, was to be the site of a50,000- | exploration licenses for nine concessions 

mt/a-capacity kaolin plant. Most of the | totaling 138,838 km’. Total acreage being Algeria’s aging energy industries are 

plant’s output will be directed to the do- | explored under terms of association con- | operating at full capacity and can only ex- | 

10



pand if modernized. The 1990-94 economic | processing facilities, as well as the trans- Algiers, Algeria 
plan recognizes that stimulating foreign | port infrastructure, Algeria should be posi- Société Nationale des Matriaux de 
investment interest is an essential element | tioned to take full advantage of anticipated Construction 
of the economic reform program. In pursu- | price increases. 90 Rue Didouche Mourad 
ing this course of action, the Algerian Algiers, Algeria 

Government plans to sell off a portion of 'Where necessary, values have been converted from Al- Société Nationale pour la Recherche, la 
production rights in existing oil and | gerian dinars (AD) to U.S. dollars at the rate of Production, le Transport, la Transforma 
gasfields to private companies. According | AD.958=US$1.00. tion, et la Commercialisation des 
to the Algerian Ministry of Mines, by 1994, Hydrocarbures 
exports of natural gas are expected to ex- | OTHER SOURCES OF INFORMATION 10 Rue du Sahara, Hydra | 
ceed 57 billion m3, doubling the 1990 level. Algiers, Algeria 
Expansion of the trans-Mediterranean Ministry of Mines Société Nationale de Siderurgie | 
pipeline alone should open markets in Aus- 80 Avenue Ahmed Ghermoul Ravin Sidi Yahia 
tria, Czechoslovakia Hungary, and Yugo- Algiers, Algeria Boite Postale 54 
Slavia. With sufficient foreign capital to Ministry of Industry Hydra, Algeria 
refurbish the natural gas extraction and Le Colise Rue Ahmed-Bey de Constantine Telephone: 213-8-830999 
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By Audie L. King 

he petroleum industry dominated | eralize its economic policies and move toa | eign currency in Angola’s domestic 
the Angolan economy. Although | more market-oriented economy. Member- | economy. 
data for 1990 were unavailable, | ship inthe World Bank and the International The Office of Foreign Investment was 
in 1989, the mineral industry ac- | Monetary Fund (IMF) came after the | established to centralize and speed up the 

counted for about 34% of the GDP of $7.7 | Government implemented some of the key | Government’s approval of new foreign 
billion at factor cost. About 95% of the min- | points of its ambitious reform program, the | investment projects. Foreign companies 
eral sector’s revenues were from crude pe- | Programa de Saneamento Economico e | were guaranteed the right to repatriate 
troleum. In 1989, about 53% of Government | Financeiro (SEF), launched in 1988. The | profits. 
revenues and about 92% of total exportearn- | SEF planned to substantially devalue the Angola’s Finance Minister identified 17 
ings were generated from the petroleum sec- | local currency, the kwanza; privatize small- | public enterprises that could be privatized 
tor. Beginning in August 1990, the value of | and medium-sized state companies; revise | once a reorganization of state-owned en- 
Angola’s crude oil production rose sharply | legislation tomake foreign investmentmore | terprises was completed in May 1991. 
as both output and prices increased follow- | attractive; reduce the size of the public | Revenues from the sales of publicly held 
ing Iraq’s invasion of Kuwait. Revenues | sector; and improve revenue collection | companies could be used to cover subse- 
derived from the state’s participation in the | methods. It also became a full member of | quent budget deficits and to create an un- 
petroleum industry and the taxation of for- | the Multinational Investment Guarantee | employment fund. Enterprises such as the 
eign oil companies continued to be the | Agency, a World Bank affiliate that pro- | Benguela railroad and the Angolan airlines 
Angolan Government’s principal source of | vides political risk insurance to companies | would only sell a part of their holdings. 
foreign exchange. Military expenditures ac- | operating in its member countries. Plans called for the Government to maintain 
counted for about 40% of Government Some of the SEF reforms affected the | amajority status in any company that holds 
spending. mining laws that had been in effect since | a monopoly status. 

Revenues from official diamond mining | 1979. Though the Government continued Other Government austerity measures, 
accounted for about 2% of the GDP and | to consider all mineral resources to be | under the SEF, included tax reforms de- 
about 7.6% of total export earnings. Official | property of the state, new laws allowed | signed to increase Government revenue and 
production of diamond increased for the | foreign companies to participate in explo- | measures to cut state expenditures by 15%. 
eighth consecutive year to about 1.3 million | ration and mining. Provisions inthe law that | Tax incentives for hard currency shops were 
carats. This was still only about two-thirds | required a majority ownership by Angolan | removed, and custom duties based on the 
of the production level achieved before the | nationals were repealed. This effectively | value of imported items were introduced. 
civil war began in 1975. Illegal, small-scale | allowed the mining industry to enjoy the | Duty on certain items such as cars and al- 
mining continued to be a problem as an | same freedom of operations that the highly | cohol was increased by between 30% and 
estimated 0.5 million carats of diamond was | successful petroleum industry had enjoyed | 100%. Tax incentives were offered for 
smuggled across the border into Zaire. The | for many years. A newly formed Ministry | certain projects that were deemed necessary 
State diamond mining company, Empressa | of Geology and Mines would oversee the | for the rebuilding of the infrastructure or 
Nacional dos Diamantes de Angola | changes inthe mining laws. Since Angola’s | training the labor force. 
(Endiama), signed an agreement with De | independence, the Geological Survey De- 

Beers to reestablish its marketing relation- | partment and the National Department of PRODUCTION 
ship. The deal, signed in January 1991, | Mines, the latter of which controlled the | —2—--—--—-—@@_____ 
would provide Endiama with a $50 million | state mining companies, had been under the The production of Angola’s principal 
loan to increase production from the Cuango | Ministry of Industry. mineral commodities increased during 1990 
area. In return, Endiama agreed to sell its Monetary reforms under the SEF would | despite continued disruptions from the civil 
entire production from the Cuango area to | free price controls that had caused the cost | war. After maintaining a constant output 
De Beers’ Central Selling Organization | of some goods on the parallel market to be | during the first 6 months of the year, Angola 
(CSO). De Beers also agreed to spend at | more than 60 times that of regulated prices. | increased petroleum production sharply 
least $50 million on the evaluation of the | In September, the Government announced | following the outbreak of hostilities in the 
Camutue kimberlite in northeastern Angola | that it intended to devalue the Angolan | Middle East. Overall, petroleum production 
and to prospect for new primary diamond | currency from 30 kwanzas to 60 kwanzas | was up by about 4.2% in 1990 compared 
sources. to the dollar. Further devaluations in the | with increases of less than 1% in 1989 and 

kwanza were anticipated and were expected | more than 25% in 1988. Diamond produc- 
GOVERNMENT POLICIES _ to cause hardship for a large number of | tion increased for the fourth consecutive | 
AND PROGRAMS people. The banking industry would be | year. . 
—$_____________________ | revamped to encourage foreign investment, Clay, granite, marble, and quartz were | 

To prepare for membership in the world’s | make international business transactions | reportedly mined at a number of localities | 
financial community, Angola begun to lib- | easier, and to lessen the importance of for- | throughout the country, but information on 

13



production and mine locations was sparse TABLE 1 

and unreliable. ANGOLA: PRODUCTION OF MINERAL COMMODITIES! 

TRADE Commodity? 1986 1987 1988 1989? 1990 

Asphalt and bitumen, natural’ metric tons 10,000 11,000 13,000 13,000 13,000 

Petroleum products accounted for about | Corent hydraulic’ thousand metrictons 350 350 —*1,000 1,000 1,000 
92% of Angola’s export earnings. Diamond | —#—TJN—H———— 

Diamond:°? 
exports accounted for most of the rest of | ———@—_______—— 

the country’s exports. Angola also exported Gem __sthousand carats _ 240 679 950 1,165 1,215 

minor quantities of coffee and timber. In Industrial O_O __ 85 

1990, about 50% of exports, nearly all of Total doo 250 700 1000 (1,245 _*1,300 

which was petroleum, went to the United | Gas, natural:* | 

States. Other recipients of Angolan exports Gross million cubic meters 3,917 4,780 6,297 6,353 6,602 

included the U.S.S.R., Cuba, Portugal, Marketed do. 300 370 510 520 4538 

France, Brazil, Spain, and the United | Gypsum’  ~—~—__—sametrictons = 20,000 ~=— 20,000 += 57,000 += 57,000 ~—_57,000 

Kingdom. During 1990, France and Por- | fron and steel: Steel, crude> do. ~—10,000 10,000 10,000 10,000 —_10,000 
tugal significantly increased oil imports | Natural gas plantliquids, 

from Angola to make up for lost markets in | propane and butane’ 

the Middle East. thousand 42-gallon barrels 2,320 2,320 "2,790 2,480 2,500 

~ Angola’s principal imports were food, Petroleum: 

clothing, instruments and optical goods, | “Gude So. =—(102,930 131,190 165,000 167,000 “174,000 
paper, minerals, chemicals, plastics, metals, “Refinery products. —=S=~=~=<—~*~‘Cs*«SOX«SC*S 9.855 9,490 9.855 10,800 411,700 

and electrical and transport equipment. The | Je metric tons «55,000 60,000 _-—70,000~—=—70,000 70,000 
main suppliers were the U.S.S.R., Cuba, |§ —-2@—@-— 

Portugal, France, the United States, and | ‘Estimated. ?Preliminary. "Revised. 
Brazil. ITable includes data available through Jan. 24, 1992. 

2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and crushed stone) presumably is produced 

for local consumption, but information is inadequate to make reliable estimates of output levels. 
i | , 

STRUCTURE OF THE Reonedigie. 
MINERAL INDUSTRY 

During 1990, the Angolan industrial | companies was uncertain. Recent agree- | with all of De Beers non-Republic of South 

sector, with the significant exception of the | ments between Endiama and De Beers, for | African assets and earnings. Since 1985, 

petroleum industry, was dominated by state | example, suggest that the Government in- | when De Beers pulled out of the country 

enterprises. In most cases, private foreign | tends to retain control of the nation’s dia- | because of the civil war, Angola was the 

oil companies operated on the basis of joint | mond deposits while contracting out certain | world’s largest diamond-producing country 

ventures or production-sharing agreements | aspects of its operations. The Government | to sell outside the CSO. Once the final de- 

with Sociedade Nacional de Combustiveis | announced that it intended to modify ex- | tails of the agreement are worked out, 

de Angola (Sonangol), the state-run oil | isting laws to allow private Angolans and | Angola expects to market a significant 

company. Diamonds were mined by the | foreign companies to own the right to ex- | portion of its output through De Beers. At 

state-run company, Endiama, which like the | ploit mineral deposits. Companies consid- | first, De Beers would market diamonds 

petroleum companies, was considered an | ered by the Government to be strategic | mined in the Cuango region, which 

enclave enterprise. Enclave enterprises were | public monopolies would, however, remain | amounted to about 80% of the country’s 

free from most Government oversight and | under state control, but would be made | output in 1990. In exchange for diamond 

regulation. All other minerals were mined | autonomous and decentralized. Nonviable | marketing rights, De Beers would supply 

or processed by Government enterprises. | public enterprises would be required to | Endiama witha $50 million loan to increase 

Additional state companies were respon- | present a program for closing down and | placer production in the Cuango area and 

sible for mineral deposits that were not | liquidating their assets. build and equip a diamond sorting operation 

currently being mined but were potentially in Luanda. De Beers would spend an ad- 

valuable. For example, Cia. de Fosfatos de | ————_________—____________~_ |. ditional $50 million over 5 years to develop 

Angola (Fosfang) was accountable fora | COMMODITY REVIEW other diamond deposits, including some 
large phosphate deposit in northwestern very large kimberlites in the Lucapa area. 

Angola. Companhia de Ferro de Angola | Industrial Minerals To date, all of Angola’s diamond production 

(Ferrangol), another state company, in- has come from alluvial deposits. Production 

tended to bring the Cassala-Kitunga iron After 5 years of independently marketing | from the kimberlite deposits was not ex- 

ore mine near Cassinga into operation and | its own diamond output, Endiama reestab- | pected to start until the mid-1990’s. 

oversaw numerous other prospective iron | lished its relationship with De Beers. | Endiama was also negotiating with the 

deposits. Endiama agreed to sell current diamond | U.S.S.R. forthe bulk sampling of the Catoca 

While the Government moved ahead with | production from the Cuango area through | deposit near Lucapa, which is considered 

plans to privatize many state-run enter- | the Luzern Switzerland-based De Beers | tobe the most promising of the undeveloped 

prises, the future status of Angola’s mining | Centenary AG, set up in May 1990, to deal | kimberlite deposits. 
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TABLE 2 

ANGOLA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Major commodity Major operating companies vocation of main Annual 
acilities capacity 

Cement Empressa de Cimento de | Luanda °2,000 
Angola (Cimangol) 

Diamond 

thousand carats Empressa Nacional dos Luanda Norte Province, ©1,300 
Diamantes (Endiama) _ Cuango and Lucapa areas 

Petroleum, crude 

million barrels Chevron-operator Offshore Cabinda 90 
Cabinda concession 

Do. Texaco-operator Offshore Zaire Province °29 
block 2 between the Zairian 

border and N’zeto 
Do. Société National ELF Aquitaine (ELF)- Offshore, 30 kilometers off °59 

operator, block 3 the coast, near N’zeto 
Do. Petrofina S.A. (Fina)-operator | Onshore, Cabinda 15 

Onshore Cabinda, Areas A and B 
Petroleum, refined 

million barrels Cia. de Petroleos de Angola (Petrangol) Luanda 12 
Iron and steel Siderurgia Nacional do. 30 
‘Estimated. 

Throughout 1990, Angola’s diamond | group Saicam to explore an area along the Sonangol was expected to offer blocks,9 
mining areas were not well protected, and | Cuango River near the Zaire border. Pros- through 13 under a similar production- 
the transport routes remained dangerous. | pecting was expected to begin in the last sharing agreement used for the Cabindan 
Working conditions remained arduous, with | quarter of 1991. | Concession and other blocks. Interest in 
little food or other consumer goods, Key these blocks was high because of geologi- 
supplies of fuel and equipment had to be | Mineral Fuels cal similarities of the area to the oil-rich 
flown in. It was estimated that during 1990, . Campos Basin in Brazil. Negotiations were 
about $100 million worth of diamonds was As of 1990, the Government had divided | also underway for the north and central 
smuggled over Zaire’s border to the buying | Angola’s offshore area into 31 petroleum | onshore areas in Cabinda. Chevron’s pre- 
offices in Tshikapa, Zaire, or through exploration concessions. Of these, 14 were | decessor, Gulf Oil Corp., made many oil 
Lisbon, Portugal. Endiama signed an | near shore, shallow water concessions de- | and gas finds in the area before Angola’s 
agreement with Sociedade Portuguesa de | fined as being less than 500 feet (152 m) in independence in 1975. 
Empreendimentos (SPE) and Zaire’s | depth. These occupy a 20- to 50-km-wide Sonangol recently decided to offer all of 
parastatal diamond company in Kinshasa | strip along the entire Angolan coast. Par- | the country’s deep water concessions for 
on April 20. The agreement aimed at halt- | alleling the shallow water concessions were | oil exploration. Most major international 
ing illegal diamond trafficking around the | 17 deep water concessions, defined as oc- petroleum companies have asked to bid on 
River Cuango region. It would regulate the | cupying depths from 500 to 2,000 feet (152 | the 17 virtually unexplored blocks. Con- 
flow of certain goods, typically bartered on | mto609m). The shallow waterconcessions | tracts will be on production-sharing terms 
the black market for diamonds, across in- | comprised, from north to south, blocks 1 | similar to those that Angola used to open 
ternational boundries. through 13 and the offshore Cabindan | up its nearshore blocks 20 years ago. The 

Endiama signed an agreement with | Concession. The deep water concessions | contractor would be called upon to pay for 
Brazil’s Construtora Norbeto Odebrechtfor | were similarly designated Blocks 14.| all exploration expenses, with recovery of 
the joint diamond prospecting along the | through 30. Blocks 1 through 3, occupying | these expenses paid for from a “cost oil” 
Cuango River on the border with Zaire. the shallow water area between the Zaire | share of production from successful finds. 

Endiama announced another contract | River and N’zeto, are, however, labeled | The remaining “profit oil” would go largely 
with the Portuguese state company, SPE, | anomalously. Block 2 occupied a 120-km | tothe Government, its take starting at 70% 
to mine alluvial diamond deposits in the | stretch about 25 km wide nearest the coast, | and rising to 95% in line with cumulative 
Lucapa area. Under a 2-year contract, SPE | while blocks 1 and 3 occupied the rest of production. A controversial aspect of the 
would explore a 700-km? region inthe same | the shallow water area further offshore. old agreement has been the price cap that 
area. It was hoped that at the end of the 2- The Cabinda Concession and blocks 2 | has prevented oil companies from benefit- 
year contract SPE and Endiama wouldform | and 3 and were producing, while blocks 1, | ing from oil price rises after an exploration 
a joint venture for further exploration. 4, and 5, were being explored. Following a | contract is signed. This cap will likely be 

Endiama signed a prospecting agreement | Government-sponsored promotional | omitted in consideration of the higher risks | 
with Portugal’s Sociedade Portuguesa de | meeting in mid-1989, blocks 6, 7, and 8 | of deep water work. It was anticipated that 
Investimentos (SPI) and private Zairian | were allocated to foreign investors. | interest would be strongest in the northern 
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blocks, offshore Cabinda and northern | discovery of three new offshore petroleum | dence in 1975. Surface transport infra- 

Angola. deposits in block 2: the Espadarte, Albacore, | structure consisted of 3 east-west-trending 

Angola began importing LPG from Ni- | and Calafate fields. These have combined | rail-port systems. There are the northern 

geria following UNITA’s November 29, | resources estimated at 7.5 Mbbl. Braspetro | Luanda Railroad, the central Benguela 

1990, attack on the Cia. de Petroleos de | planned to begin production from the | Railroad, and southern Namibe Railroad, 
Angola (Petrangol) oil refinery in Luanda. | Espadarte Field by the end of 1991. The | as well as a mostly north-south-trending 

This attack effectively shut down opera- | Espardate Field is conveniently near cur- | feeder road network. The rail system con- 

tions. Repairs began immediately, and plans | rently operating facilities. sisted of 2,879 km of 1.067-m-gauge and 
called for expansion of the facility’s canister An international consortium led by | 310 km of 0.600-m-gauge track. Most of 
filling capacity from 2,500 to 9,000 canis- | Texaco made a string of new discoveries, | the route has been damaged during the civil 

ters per day for domestic use. including the Bagre, Estrela, and Savelha | war, and even undamaged sections were 

ELF Aquitaine (ELF) proceeded to bring | fields in the northern part of block 2, and | threatened by security problems. Trains that 
on-line some of its numerous block 3 dis- | the Morsaand Califate Fields inthe southern | didrun routinely pushed a ballast car in front 
coveries. Production was established at the | part of the block. to absorb the blast of explosives that were 
Palanca, Pacassa, Bufalo, and Impala R often placed on the tracks. Most of the 
Southeast Fields, with oil piped to offshore eserves railroad’s physical assets had fallen into 
loading facilities. A fifth field, Impala, was Sonangol reported petroleum reserves of | disrepair or had been destroyed. As a result, 
under development and scheduled for | about 2 billion bbl. Proven natural gas re- | by 1990, freight shipments had fallen to a 
startup in the first part of 1991, while asixth | serves were reported to be almost 60 billion | small fraction of what they were before 
field, Cobo, was slated for development. | m?. It was estimated, however, that natural | Independence. The flow of goods had also 
When all of these new fields become fully | gas resources exceeded 140 billion m’. reversed, with imports currently dominat- 
operational by the mid-1990’s, ELF’s According to the Government, Angola | ing the freight business. 
production capacity will have increased | had proven diamond resources of about 82 Plans formulated by the Southern African 
from the present 162,000 bbl/dtoa projected | million carats in deposits grading a mini- | Development Coordination Conference 

200,000 bbl/d. ELF controlled other | mum of 0.6 carats/m?. About two-thirds of | (SADCC) anda group of Western and Arab 
promising fields that have yet to be devel- | these diamonds were in kimberlites as yet | donors to rehabilitate the entire 1,350 km 
oped: the Caco, Cefo, Golungo, Kuma, | unmined. Estimates of the resource base of track of the Benguela Railroad were 

Palanca Northeast, Pambi, and Quissama. | ranged from 220 to 350 million carats. delayed owing to continued military op- 
The Pambi Field was described by ELF as The Cassinga iron ore deposit had re- | erations in the area. While the prospect of 
amajor accumulation. Overall ELF says that | sources of 100 Mmt, grading more than 63% | restoring the Benguela Railroad to its former 
13 out of 26 exploratory wells drilled in | iron, when it closed in 1975 because of the | status as a major transport link in Southern 
block 3 during 1990 yielded significant | outbreak of the civil war. An additional 1 | Africa was appealing, some foreign gov- 
commercial discoveries. billion tons of material, grading between 35% | ernment officials doubted the economic 

Chevron was still showing good finds in | and 63% iron, was indicated. Ferrangol also | wisdom of such a massive undertaking. 
the offshore Cabinda Concession, that al- | claimed to have extensive iron deposits 70 | Rehabilitation could take almost a decade 

ready accounted for more than one-half of | km northeast of Dondo and a potentially | to complete and would cost an estimated 
Angola’s total production. The 3 largest of | economic manganese deposit about 150km | $600 million. Proponents of the project 
14 active fields, the Takula, Numbi and | east of Dondo. contended that it would be especially im- 
Wamba, which together accounted for 70% There was reportedly about 10 Mmt of | portant to Zaire, a leading producer of 
of Cabinda’s production, continued to be | commercial-grade phosphate ore at | copper and cobalt. Zaire once transported 
the focus of current development work. | Kindonacaxa near N’zeto. In a 1981 test, | one-half of its trade on the Benguela line. 
Chevron was predicting that production | using a 15,000 mt/a pilot plant, it was shown | Detractors felt that by the time the project 
would continue to increase in these fields | that crushed phosphate produced from the | could be completed, in the late 1990’s, the 
until the mid-1990’s. Water injection fa- | deposit was suitable for domestic consump- | value of exports, including copper and co- 
cilities were placed onstream at the Takula | tion. The possibility of using the ore to pro- | balt mined in Zaire and Zambia, would not 
and Numbi Fields. Three additional pro- | duce phosphoric acid was still being | justify the cost of reconstruction. In the near 
duction platforms were installed in 1990. | investigated by Fosfang. The deposit has yet | term, the most likely portion of the route to 
Chevron’s producing wells are all in the | tobeexploitedonacommercial basis because | be restored would link Angola’s coastal 
near-offshore area designated A, but work | of war-related transport difficulties. There are | Ports of Lobito and Benguela to the inland 
was underway to bring discoveries in areas | also large phosphate deposits at Mongo- | cities of Huambo and Kuito. The Provincial 
B and C, to the west and south, respectively, | Tando, about 45 km north of Cabinda. government of Bié approved an emergency 

into production by 1994. Plans called for Other known resources included natural | program to renovate the railway between 
four fields, two in area B andtwo in areaC, | asphalt, barite, bauxite, beryllium, copper, | Kuito and Huambo. 
to be developed in the first phase of ex- | gold, granite, gypsum, kaolin, lead, marble, Angola had about 73,828 km of roads, 

pansion. These four fields would yield an | mica, quartz, rare earths, talc, tungsten, | 8,577 km of which was paved. The road 

additional 50,000 to 100,000 bbl/d. uranium, and zinc. system, however, has not been maintained 

Braspetro, the overseas subsidiary of the since Independence and was in severe need 
parastatal Brazilian oil company, Petrobras, of repair. It was estimated that more than 
was negotiating to become the operator in a INFRASTRUCTURE 200 bridges and 5,400 km of paved roads 
consortium that would explore block 9. The basic transportation infrastructure in | needed rehabilitation or reconstruction. The 
Meanwhile, the company announced the | Angola was developed before Indepen- | Government estimated that the renovation 
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of the nation’s roads would take 30 years to | tinued during the year even though the | jy Anypttt”t”*~CSt complete. | country’s present power-generating facili- OUTLOOK 
The Italian Government was planning to | ties, if fully rehabilitated, could meet pro- 

sponsor the construction of a sea terminal | jected demand. The $920 million project | | The economy will continue to be heavily in Cabinda Province. It also financed the | experienced financial difficulties when the | dependent on the petroleum industry for the construction of the Lobito sea terminal, | Banco do Brazil canceled $75 million foreseeable future. The Stagnating minerals completed in 1986. worth of credit on the grounds that the risk | ‘dustry can be expected to revive once The total installed capacity of Angola’s | was unacceptable. Brazil’s Construtora | ansportation and security problems are electrical supply system was about 506 MW | Norbeto Odebrecht was the main contrac. | Tesolved. Recent changes in the Angolan in 1989, the last year for which data were | tor for the Capanda scheme. The company | Government’s attitude toward a free market available. Of this total, only 60% was avail- | was the lead partner in Consortio Capanda, | ¢COnomy and a multiparty political system able because much of the system had fallen | a joint venture also  includin g | may help stabilize the economy. Renewed into disrepair since 1974, when Angola’s | Technopromoexport of the U.S.S.R. and mineral exploration would follow if ap- power generation peaked at 1,029 GW-h. | Furnas Centrais Electricas (FCE) of Brazil. | Propriate mining policies were established. Following Independence, the nation’s de- | Work at the dam site 148 km southeast of | Within a few years, new commodities such mand for power fell dramatically, but has | Luanda began in December 1986. It was | 2S gold, iron ore, kaolin, and phosphate rock since recovered to about 770 GW-h. In 1986, | still on schedule for the first turbine to open | could be added to Angola’s list of export Angola generated 754 GW-h of electricity, | in December 1992. Three other turbines commodities. Exploration rights for the 97.6% of which was from hydroelectric | would be on-line by 1994. The Cuanza | higherrisk onshore oil concessions and deep plants. More recently, however, Angola’s | River was diverted through a 320-m-long | Water offshore concessions will likely be hydroelectric power distribution network had | relief tunnel early in 1989. Excavators in | awarded in the near future. come under increasingly frequent rebel at- | the dry bed had already removed all of the The prospect of mining the country’s tacks. For example, between 1984 and 1990, | earth and most of the rock scheduled to be massive kimberlite deposits opened up the UNITA destroyed 217 pylons on the power | moved. Work on the dam wall started in potential of Angola becoming one of the lines that supply Luanda. As aresult, Angola | October 1989. Completion of the dam was | World’s top diamond producers in terms of has been forced to increasingly rely onmore | due in January 1991, witha final hei ght of | both value and volume. The future role of the expensive thermal plants. 110 m and a width of 1,120 m. There were | former U.S.S.R. in Angola’s mineral indus- Work on the Capanda Dam and associ- | 2,500 workers on-site, of whom 2,050 were | try is uncertain, but will likely diminish as ated 520-MW hydroelectric project con- | Angolan. the 15 new republics struggle with continu- 
ing economic and political difficulties. 
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By Hendrik G. van Oss 

enin’s mineral industry in 1990 | well into production during the year. Re- | and this has hurt the sales of the country’s 
was dominated by the production | coverable reserves at Sémé, about 20% of | othertwocement mills. These other cement 
of crude petroleum and cement. | the measured resources, were reported by | mills import their clinker, despite below- 
There was also a modest produc- | the Government to be about 41 Mbbl, of | capacity utilization by SCO of its own cal- 

tion of steel semimanufactures and of salt. | which 25 Mbbl is as condensate. Onshore cining facilities. The two clinker-grinding 
Sales of mineral commodities in 1990 are | exploration rights covering about 4,350 km plants were recently privatized, but the 
estimated to have amounted to about 4.8% | were held by Trilogy Resources Corp. of | Government was having trouble finding 
of the country’s GDP of $1.05 billion.! Of | Canada. Trilogy conducted an aeromagnetic buyers for its share in SCO, largely because 
this, sales of crude petroleum were worth | survey in 1989 and planned a seismic sur- | of the joint ownership with the Government 
about $24 million and made up virtually all | vey of the ground in 1991. The company | of Nigeria. SCO controls limestone reserves 
of Benin’s exports of primary minerals and | had an option to drill an exploration well in reported by the Government to be adequate 
an estimated 65% of total mineral com- | 1992. Offshore exploration rights covering | for at least 100 years of operation of the 
modity exports. Cement sales are estimated | 2,960 km were held by a joint venture | cement mill at full capacity. 
to have been worth about $20 million, of | between International Petroleum Corp. of A small steel mill was operated by Société 

_ | which only about 5% represented exports. | Canada and Hardy Oil and Gas Co. of the | Béninoise de Siderurgie. The mill, which 
Overall, exports of mineral commodities are | United Kingdom. In 1990, the company | remelts scrap steel to produce rebar, wire, 
estimated to have accounted for almost 11% | reprocessed and interpreted about 500 line- | and roofing iron, was inaugurated in 1989. 
of Benin’s total 1990 exports of $263 mil- | km of seismic data and planned a followup Original capacity was in two production 
lion. As in years past, Benin’s economy was | seismic survey in 1991. The venture had a | lines, of 4,000-mt/a and 7,000- mt/a capac- 
dominated by agriculture; about 35% of | commitment to drill an exploration well in | ity, respectively. A 3,000-mt/a line was due 
GDP was from that sector in 1990. Ap- | 1992. on-stream at yearend 1990. 
proximately 50% of Government revenues Benin’s three cement plants operated well Benin has the potential for the develop- 
were derived from taxes on the legal | belowcapacity during the year. The largest, | ment of significant additional reserves of oil 
transshipment of goods to Nigeria; however, | Société des Ciments d’Onigbolo (SCO), is | and of natural gas. The country has large 
smuggled trade with that country remained | a joint venture largely between the Gov- | reserves of limestone near the cement facil- 
a problem. — ermments of Benin and Nigeria, and is the | ity at Onigbolo, north of Cotonou. A number 

Imports of energy, dominantly refined | only integrated plant in the country. The | of gold occurrences are known in Precam- 
petroleum products, made up approximately | plant, far larger than can be accommodated | brian terrane in northwest Benin. None of 
25% of Benin’s total 1990 imports of about | by the domestic market, was constructed to | theknownoccurrencesis large, but there may | 
$428 million. Benin relies on electricity | sell into the much larger Nigerian market. | be potential for the development of semi- 
imports, all from Ghana, to meet almost | Reportedly, the plant has never produced | industrial-scale gold mining in that region. 
90% of its electricity needs. in excess of 200,000 mt/a, and cement sales | Benin has deposits of brick and china clay 

A significant development in 1990 was | to Nigeria have been minor. Asaresult, the | near the Nigerian border; development of the 
the official switch to a market economy | plant has had to sell on the Benin market to | clay deposits would likely depend on market 
system early in the year. This move, al- | a larger degree than had been anticipated, | conditions in Nigeria. 
though spurred by labor unrest at yearend 
1989, followed recent trends toward liber- 

alization of the country’s investment climate TABLE 1 
and the 1987 adoption of a World Bank 

of this program is the privatization of state- (Metric tons unless otherwise specified) run industries, especially the country’s 
largest cement company. The Government 
was also soliciting international assistance Commodity’ 1986 1987 1988 1989? 1990° 
in revising the country’s mining law. The {| Cement, hydraulic® 300,000 300,000 "200,000 *250,000 "275,000 

Office Béninoise des Mines (OBEMINES), | Iron and steel: Steel, crude® — — — 2,000 8,000 
under the Ministry of Industry, Mines, and | Petroleum, crude 
Energy, oversees mineral developments in | ~_ thousand 42-gallon barrels 2,800 2,555 1,825 "1,460 31,415 
Benin. Salt, marine® 100 100 100 100 100 

Output of crude oil was all from the Smé | ‘Estimated. "Preliminary. Revised =2=2~=~*~S<;<C;«S*<“‘i<iC 
Field, about 15 km south of Cotonou. The | Includes data available through Jan. 20, 1992. - . . oo opera tor, Williams Bro thers Engineering an 6° vt commoanes listed, unreported quantities of stone and sand and gravel are believed to be produced, but information is inadequate 

Co. of the United States, brought an eighth | ‘Reported figure. | 
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. TABLE 2 

BENIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Metric tons unless otherwise specified) 

NNN Se 

- Location of main Annual 
Major commodity Major operating companies facilities capacity 

nnn TOLT o's eS 

Cement CIMBENIN Clinker-grinding plant near 200,000 cement. 

Cotonou 

Do. Société des Ciments du Bénin do. 150,000 cement. 

Do. Société des Ciments d’Onigbolo Integrated cement plant and 500,000 cement. 

limestone quarry about 80 
kilometers north of Porto 

Novo 

Petroleum, crude | 

thousand barrels Williams Bros. Engineering Co. Sémé Field, 15 kilometers 1,460. 

offshore Cotonou 

Salt, marine Artisanal producers only Various coastal sites NA. 

Steel | Société Béninoise de Siderurgie Remelting plant in Cotonou 14,000 rebar and 
roofing iron. 

NA Not available. . 

'Where necessary, values have been converted from 

Communauté Financiére Africaine francs (CFAF) to U.S. 

dollars at the rate of CFAF272.27=US$1.00. 

Other Sources of Information 

Office Béninoise des Mines 

P.O. Box 363 

Cotonou, Benin 

Tel. 229-31-29-24; 229-31-35-95 

Fax. 229-30-11-38 
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By Lloyd E. Antonides and George A. Morgan 

he mineral industry continued to The Government pursued policies to in- | triates worked in the mining sector in 1989, 
: be the most important aspect of | crease the private sector’s participation in | the latest year data were available. Labor 

the nation’s economy in 1990. | the economy and to diversify away from | issues continue to surface as union repre- 
It accounts for about 50% of | diamond. Measures taken include improved | sentation increased. Small work stoppages 

GDP. The mining sector grew at an aver- training, education, and health; increased | and strikes have occurred and involved 
age annual rate, in real terms, of 16% dur- | availability of capital; and expansion of the | mainly salary disputes. 
ing the past decade. Botswana has asurplus | Botswana’s Development Corp.’s role in 
balance of payments, with foreign currency | the economy. New export incentives may TRADE 
reserves equivalent to about $3 billion.! This | be made to help local companies expand | ~ oe 
was mainly due to high production and | sales. The strong Pula inhibited the current Botswana remains a member of the South 
strong sales for diamond. By early 1991, | effort to expand exports. African Customs Union, which includes 
the surplus declined as the Government The Confederation of Commerce, In- Lesotho, Namibia. the Republic of South 
increased expenditures for various sectors, | dustry and Manpower signed a $6.2 million Africa and Swaziland. 
and imports also increased. agreement with the U.S. Agency for Inter- A 5 5% decline in exports and 15% in- 

The mineral industry was the mainsource | national Development. The funds are to crease in imports occurred in 1990. Export 
of revenue for the Government in its social | increase employment by increasing the activity is based mainly on the mining sec- 
and infrastructure development programs. | number of small, private enterprises, in- tor, which declined owing to lower com- 
In recent years, mining revenue made up | cluding small mining projects. modity prices. The country also remains . 
about 59% of total Government revenues. The Government’s seventh national de- dependent upon food imports owing to er- 

Total exports fell to $1.79 billion in 1990 | velopment plan, 1991-92 to 1995-96, in- ratic rainfall. Most food imports are from 
from $1.89 billion in 1989, owing to the | cluded programs to reduce the economy’s Zimbabwe. 
first decline in the mining sector in 10 years. | dependence on mining. This was expected to Total exports in 1990 were $1.79 billion 
Total imports increased to $1.6 billion from | be difficult Owing to the small domestic and total imports were $1.6 billion. Dia. 
$1.37 billion in the same period. market, arid climate, and unskilled work mond exports were $1.4 billion. Copper and 

Diamond reportedly accounted for most | force. nickel exports in the 10-month period 
of the mining sector’s contribution to | ___________________] through October 1990 were $113 million, Government revenue. Diamonds alone | PRODUCTION Copper and nickel exports were down by 
made up 40% of GDP and 78% of foreign pe «| 40% over those of 1989. Beef exports, the exchange. Real growth in GDP was about Botswana’s mining industry was domi- main commodity exported after minerals 8.3% in the 1990-91 fiscal year. The con- | nated by diamond, production of which was were $52 million in the same period , — ; et , period. tribution made by diamonds is expected to stabilizing. It was one of the world’s lead- 
level off as production and sales stabilize. | ing producers of high-quality gemdiamond. | —————______ 

At yearned 1989, the latest data avail- | Other mining activity was increasing, par- | STRUCTURE OF THE 
able, there were 257 active prospecting li- | ticularly by small local companies. Several MINERAL INDUSTRY 
censes compared with 139 in 1988. | local companies having foreign participa-_ | —2-—-—--— 
Exploration, in order of importance focused | tion were reported to be opening mines. The The large diamond and copper-nickel 
on copper and nickel, gold, platinum group | Monarch Mine, near Francistown, is to | mining operations were primarily privately metals, and precious stones. A 4,000-m- | produce gold and silver. Copper and silver | owned, with minor Government participa- 
deep drill hole was completed by Petro | are to be produced by Thakadu Mining Co. | tion. The Botswana Development Corp. Canada Ltd. in midyear 1990 in the Nosop- | at Matsitama. Reportedly, the JarcomarCo. | provided funding and guidance to small 
Ncojane basin in western Kalahari. Drilled | is to produce manganese near Kgwakgwe. | nascent enterprises, including mining en- to determine sedimentary sequences, data | Total employment for these three mines is | terprises. Its role in this regard was to ex- 
from the drill hole are available to inter- | estimated at 350. pand. Mining was concentrated in the ested oil companies. Total employment in the mining sector | southeastern part of the country, along the 

| was about 13,000. This is about 7% of total | main railroad and road route. 
GOVERNMENT POLICIES formal-sector employment. Agriculture 
AND PROGRAMS employs 80% of the working population. COMMODITY REVIEW 
T._.__ad>£-_—H#—_—1]——— | The largest private-sector employers were | ~~ """S NEED 

The Ministry of Mineral Resources and | DeBeers Botswana Mining Co. (Debs- Metals 
Water Affairs had responsibility for the | wana), 6,000; BCL Ltd. (BCL), 5,000; 
mining sector. Royalties were collected on Morupule Colliery, 322; and Soda Ash Copper-Nickel.—BCL operated the 
certain mineral sales. A 5% royalty was | Botswana Ltd.(SAB), about 560 when full | Selebi Phikwe mining complex. The 
received on gold sales. production is reached. About 1,000 expa- | Government owns 15%, and Botswana RST 
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, TABLE 1 | per mine. The mine would develop the 

BOTSWANA: PRODUCTION OF SELECTED MINERAL Meee a en it ae icone 
COMMODITIES FOR 1990' | . ’ " 

| The deposits have about 8 Mmt of ore 

(Metric tons unless otherwise specified) grading 3.5% copper, with some silver. 
Falconbridge was also negotiating with 

ee a 
Commodity 1986 1987 1988 1989 1990? another partner to drill and assess the vein 

EEE _____—_________ | type Bushman deposit, which had a smaller 
Coal, not further described 499,373 579,409 612,873 663,045 800,000 . 

ee reserve but higher grade. 

Cobalt: Co content of smelter product* 163 131 291 207 206 The Selkirk Mine, east of Francistown, 

Coppers commenced output in January 1989. Output 
Mine output, Cu content of ore milled** 27,499 27,888 27,303 27,353 25,000 | for 1989, the latest available, was 57,159 

Cu content of smelter product? 21,336 18,933 24,428 21,709 19,561 | tons of ore grading 2.4% nickel and 2.0% | 

Diamond: copper. Tati Nickel Mining Co. was the 

Gem and near gem* thousand carats 9,590 9,368 10,660 10,676 12,146 | owner, with AAC holding a majority share. 

Industrial stones* do. 3,500 3,840 4,569 4,576 5,206 | BCL operated the mine. Ore is shipped by 

Total do. 13,090 «13,208 -~—S—«i15,229 ~—=«-15,252-—=«a17,352 | truck to Selebi Phikwe for toll smelting, and 

Gem stones, semiprecious, rough’ kilograms 4,900 40,103. ~—=«38,600-~=—«146,000_~—«140,000 | the resulting matte is sold to Centametall 
a (Pty.) Ltd. of Switzerland. 

Gold* do. 25 31 21 66 50 . . . 

—_———_ The Phoenix deposit, near the Selkirk 
Lime 225 325 226 — — | Mi . . . 

Sar a TENE ine, is being studied for development. 

Niche Also owned by Tati, it could support an open 
Mine output, Ni content of ore milled® 25,558 25,920 25,971 23,684 21,500 pit mine producing about 300,000 mt/a of 

Smelter product, gross weight 47,930 43,238 57,530 49,754 45,000 ore grading 2% nickel and 0.8% copper. 

Ni content of smelter product? 18,974 16,528 22,539 19,759 17,880 | Startup could occur in 1994. 

Sand and gravel cubic meters 129,181 122,203 179,936 147,300 175,000 

Stone, crushed, not further described do. 177,792 225,362 337,677 458,900 —_ 475,000 Gold.—Output was by a number of small 

Estimated, PPreliminary. local companies mining surface deposits in 

2Figures also used for recoverable mine output in world production tables appearing in Volume 1 of the Minerals Yearbook. . _ . 

3Calculated from reported tonnage and head grade of ore milled. Mine, 8 km south of Francistown, closed In 

‘Principally pink camelians and agates. early 1991 owing to low gold prices and 

Includes minor amounts of silver. insufficient reserves. It was put into pro- 
duction by Sashe Mines Ltd. in March 1989. 

TABLE 2 Sashe was owned by Phelps Dodge Corp. 
of the United States, 85%, and the Gov- 

BOTSWANA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 ernment, 15%. One of 14 formerly worked 
gold occurrences in a52-km? prospect area, 

(Metric tons unless otherwise specified) reserves at Map Nora were 440,000 tons of 

sulfide ore grading 8 g/mt. The ore had high 

. Location of Annual arsenic content. Antimony content was 
Cc di M . 
ommodlty ajor operating companies main facilities capacity about 0.5% to 0.7%. Capacity was 6,600 

Coal ~~~ Anglo AmericanCorp. = Morupule =—S«8000,000_——|_ mt/month. However, only 3,500 mt/month 
Cobalt BCL Ltd. Selebi Phikwe 300° was produced owing to various start up 

in matte. problems. Both mine and roaster capacity 

Copper do. do. 25,000° were to be increased as additional nearby 
TI ore became available. Roaster production 

Diamond , was 1,000 mt/month of concentrate, ex- 
million carats DeBeers Botswana Mining Co. Orapa, Letlhakane, dable to 1,500 mt/ th. Gold 

and Jwaneng 174 pandable to 1,500 mt/month. Goldrecovery 

Nickel BCL Ltd. Selebi Phikwe 23,000" was 70% compared with an expected 
in matte. 88.5%. Byproduct production of 1 mt/m of 

“Estimated, 7 arsenic trioxide, recovered from the 

baghouse, was stockpiled for sale. Gold 

. bullion was 85% gold and 5% silver. Out- 

Ltd. owns 85%. BotswanaRST Ltd. isowned | drilling andore reserve delineation continued | put was 36.5 kg of gold in 1990 and was 
by Amax Corp., Anglo American Corp. | to meet these requirements. Despite an ac- | sold to the Rand refinery in the Republic of 

(AAC), and public shareholders. BCL’s out- | cumulated debt of $0.7 billion, the operation | South Africa via the Bank of Botswana. A 
put and sales declined in 1990 owing to weak | is unlikely to close owing to the unemploy- | 5% royalty was paid to the Government. 
metal prices, lower grade, and sharp wage | ment problem that would result. Operating costs were $370 per ounce, about 
and cost increases. For maximum smelter Falconbridge Corp., in conjunction with | one-third of was were for wages. Employ- 

utilization, ore requirements are about 60,000 | G.S.E. Mining Co. of the Republic of South | ment at the mine was about 350, and labor 
mt/a, or nearly full capacity. Additional | Africa, planned to develop an open pit cop- | turnover was about 20%. 
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Morex Botswana was reported produc- | was 17.341 million carats. Debswana also | increase in capacity to 800,000 mt/a was 
ing gold at Rainbow, near Matsiloje, in | began training of 100 diamond cutters for | being investigated. Output is primarily to 
northern Botswana. its diamond-cutting venture at Serowe. the Botswana Power Corp. A new mine near 

The Monarch Mine was reopened by the Agreement was reached between the | Mmamabula was planned to meet increased 
Mining and Development Co. Ltd., owned | Government, Debswana, and DeBeers to | energy long-term requirements. 
by the Republic of South Africa. Production | renew a 5-year contract to market diamonds 
capacity was about 7,000 mt/month for the | through the Central Selling Organization. A | Reserves 
underground mine. No ore grade was given | feasibility study may also be commissioned Proven and indicated reserves of coal 

for the mane. sa to xp and the Jwaneng Mine S capacity by were estimated at 17 billion tons. Diamond 
Falconbridge Gold Corp.’s plan to de- | 33%. Additionally, reserves at the mine were 

; ; ,; ; os reserves were reported by the Government 
velop the Signal Hill gold deposit was at an | to include the DK-7 kimberlite pipe. 

to be equivalent to 20 years of current pro- 
advanced stage. The ore would be heap Ampal Ltd., an exploration company, and . 173 ; 

. duction or about 300 million carats. Official 
leached at a rate of 150,000 to 250,000 mt/ | Corona Corp. of Canada agreed to a joint : reserve data were not reported for BCL’s 
a. Reserves would last about 5 years. venture to drill for diamond. About 30 to copper nickel operation: however. the 

; 50 kimberlites would be drilled on Ampal’s PP OP ° ' 
[ron and steel_—A small iron foundry, . , . company continued to replace depleted 

. :” | lease area in the southern Kalahari. Project 
Reliance Foundry (Pty.) Ltd., operated in ar reserves. 

. cost was $2 million. | 
Palapye. Domestically generated scrap iron | 

was rae company Ssnrer or Tk vy 3orap Soda ash.—SAB inaugurated soda ash | INFRASTRUCTURE 
rica be ‘val ~ inine mn anies vith operations at Sua Pan in June 1991, at about 

lone. ‘em, supply com fe sment, 50% of capacity. SAB had 48 wells to pump The Botswana Railways took delivery of 
8 PPly underground brine into solar ponds. The | 10 diesel locomotives. They are to be used 
Platinum-Group Metals.—Exploration | company’s sodium carbonate recovery plant | on the new Sua Pan branch line, mainly for 

continued along the Molopo River near the | is expected to be operating at 60% of capac- | SAB’s soda ash operations. However, sev- 
southern border region of Botswana. Grades | ity by yearned 1991. Output was slated for | eral small deposits may now be economic 
of 1 g/mt of combined platinum-group | shipment to the Republic of South Africavia | with the opening of the line. 
metals were found earlier. Although no | 34-car bulk trains. Markets have been found Several powerplants exist to generate 
longer believed to be an extension of the | forabouttwo-thirds of byproductsalt output. | electricity and rely mainly on domestically 
Bushveld Complex in the Republic of South | Output should reach 300,000 mt/a of soda | produced coal. Completion of phase two at 
Africa, the area continues to generate ex- | ash valued at $40 to $45 million and 650,000 | the Morupule power station in 1989 brought 
ploration interest. mt/a of salt. Total cost of the operation was | total generating capacity in Botswana to 201 

$510 million, of which $370 million was | MW. The Morupule plant has a capacity of 
Industrial Minerals - capital costs and $140 million was for in- | 132 MW. The Gaborone power station had | 

frastructure. Labor costs are about $5.35 | a capacity of 9 MW and used fuel oil. The 
Cement.—Pretoria Portland Cement Co. | million per year. SAB applied fora 10% duty | station is being dismantled and its compo- 

of the Republic of South Africa may invest | on imported soda ash to prevent dumping. | nents sold. A power station at Selebi Phikwe 
in a company to construct and operate a | Employmentby SAB was 500, of whom 12% | is rated at 60 MW. About 15 MW of this 
250,000-mt/a cement plant at Morupule. | were expatriates. capacity is from waste steam heat from 
Cement produced could include up to 25% BCL. Concessionary rates are extended to 
fly ash from the nearby powerplant. Stone.—Kgale Quarries (Pvt.) Ltd. | BCL to maintain mining operations and 

va: , completed a $2.7 million expansion pro- | increase production. SAB also expected to 
bree ys A S12 million project to produce gram to increase the supply of aggregate. It | have a22-MW generating plant using steam 
setback owin vo health-related concerns. | “8 spurred by the building and construc- | from its boilers for the production of so- 
Emissions fom the kiln and clav dust arisine tion industry, which is experiencing strong | dium carbonate. About 6% of Botswana’s 
fr . y oust: 6 growth. The Botswana Development Corp. | electricity needs are imported from the Re- 
om digging are a concern of the Ministry of artner in Keale through its subsid ; . . 

Health. The project isa joint venture betw was a partner in Kgale through its subsid- | public of South Africa. Electric power is 
. The project is a joint venture een eqs 

iary Kwena Concrete Products (Pty.) Ltd. | exported to Zimbabwe. A feasibility study the Botswana Development Corp. and Nn ; ; er . ; n asphalt plant is operational 25 km | was underway to determine the viability of Interkiln Corp. of the United States. The ; ; i? . 
; west of Gaborone. Plant throughputis from | exporting electricity, mainly to the Republic 

Botswana Parliament had approved a special : ; . 
tax concession for the project a local quarry. It is owned by Asphalt | of South Africa, from a large coal-fired 

Project. Botswana (Pty.) Ltd., which is 45% con- | plant. Capacity would be about 2,000 MW, 
Diamond.—Output stabilized as | trolledbythe Botswana Development Corp. | and capital requirements were estimated at 

Debswana completed several projects to | Other shareholders are the Netherlands | $850 per kW. 
improve overall efficiency. Sales were ex- | Development Finance Co., 30%, Volker The Botswana Power Corp. (BPC) re- 
pected to be lower owing to reduced de- | Steven Ltd. of the Netherlands, 10%, and | ported that 65% of its electricity sales were 
mand in industrialized countries, and some | several local companies. to the mining industry in 1989-90. Of this, 
production may be stockpiled. A new mine 43% was to BCL, and 22% was to the Orapa 
was being opened by Debswana near | Mineral Fuels and Jwaneng Mines. About 43% of BPC’s, 
Serowe. Currently, three mines are opera- revenue is from the mining industry. 
tional, the Jwaneng, Letlhakane, and Orapa Capacity of the Morupule coal mine, the Water availability is a major issue in 
Mines. Total output from 16.3 Mmt of ore | only producer, was about 600,000 mt/a. An | Botswana. A proposal to tap water from the 
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Okavango Delta for use by villages down- tion and sales. Debswana planned to stabi- ‘Where necessary, values have been converted from 

stream was abandoned. The mining sector | lize diamond output to about 15 million | Botswana pula(P)toU.S. dollars at the rate of P1.8734=US$1 

uses both mine water and drilled wells for | carats per year. However, the high value of | for 1990 and P2.0125=US$1 for 1989. 

its water needs. A number of studies have | diamond should allow that sector to con- 
been made or are underway to assess sup- | tinue dominating the economy. The high 

ply and demand for water. The Joint Per- | number of prospecting licenses bodes well | OTHER SOURCES OF INFORMATION 

manent Technical Committee on Water | for additional mineral development. Pre- 

Matters, made up of Botswana and the Re- | cious metals should continue to receive Ministry of Mineral Resources 

public of South Africa, agreed to a$700,000 | continuing attention. Industrial minerals, in and Water Affairs 

study of the Limpopo and Shashe Rivers. | particular building and dimension stone, as P.O. Box 0018 
well as aggregate, should have significant Gaborone, Botswana 

_. Oe | growth owing to planned construction and Mines Department 

OUTLOOK infrastructure expansion. Labor union P.O. Box 0049 
membership is expected to continue to in- Gaborone, Botswana 

The Government predicted little growth | crease, and the cost of labor may negatively Geological Survey Department 

in mineral revenues over the next 5 years | impact some future mine development P.O. Box 0014 
owing to a leveling off of diamond produc- | plans. Lobatse, Botswana 

| 

| 

| | 
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By Hendrik G. van Oss 

fficial data suggest that mining TABLE 1 

sector revenues, mostly from BURKINA FASO: PRODUCTION OF MINERAL COMMODITIES! 
gold, were equivalent to about 

2% of Burkina Faso’s 1990 (Metric tons unless otherwise specified) 
GDP of about $1.9 billion.! However, most 

Boe ence Eetonatee ofthis eocepled | Cammediy= 198619871987 9a 1980 
° e : 3 3 3 3 

trade imply that the true mineral compo- Gold’ ___—iKilograms 1,806 7,000 7,300 7,600 7800 

nent of the GDP was closer to 5%. This | Phosphate rock’ thousand tons _ ; ; ; ; 3 
further implies that gold was the country’s | Pumiceandrelated 0 
largest export, accounting for about one- Volcanic materials® 10,000 10,000 10,000 10,000 10,000 

third of total exports. Formal gold produc- | Salt 6,500 6,500 6,500 6,500 6,500 

tion is all from the parastatal Poura Mine, | Stone: Marble’ _ thousand tons 100 100 100 100 100 

southwest of Ouagadougou. Repairs made | Estimated. Preliminary. 

to the mine in mid-1989 allowed normal | (Jcludes data available through Dec. 15, 1991. | 
. . 2In addition to the commodities listed, Burkina Faso produced clay, and sand and gravel for local constructional uses. There has been a small, erratic 

output levels during 1990, and production output of antimony from one operation since 1980. Information is inadequate to make reliable estimates of output levels. 

increased 51% to 1,164 kg, accordingly. The 3Estimate based on reported formal and legal artisanal production, and estimated smuggled artisanal output. Approximately 75% of artisanal 

‘ . : production for 1986-89, and 65% for 1990, is believed to be smuggled out of the country. Original data for 1986-89 are for doré or bullion and have 

Government offered improved prices in been adjusted for this table assuming a gold content of 90%.Data for 1990 were reported as fine gold. 

1990 for artisanally mined gold and almost 
doubled purchases of such to 2,298 kg. 
Mineral commodity imports in 1990 | output averaging at least 130,000 mt/a of | ~ 

| amounted to an estimated $100 million, of | concentrate grading 55% zinc and 170 g/mt Where necessary, values for Burkina Faso have been con- 
. . . : . verted from Communauté Financiére A fricaine francs (CFAF) 

which about 80% was petroleum products. | silver. Production is unlikely before 1995, | ., uss. dottars at the rate of CFAF272.26=US$1.00. 
The bulk of the remaining mineral com- | and faced an unresolved problem of ore | | 

modity imports were cement and fertilizers. | transport because the nearby Ouagadougou- 
Besides gold, the country’s most signifi- | Abidjan (Céte d’Ivoire) railroad is in poor 

cant mineral resources are the unexploited | condition. Development of the Tambao | OTHER SOURCES OF INFORMATION 
Perkoa zinc and Tambao manganese depos- | manganese deposit, which has a potential 

its. Boliden International Mining of Sweden | economic resource of about 15 Mmt grading Bureau des Mines et de la Géologie du 
was undertaking feasibility work on the | 51% manganese, continued to be hindered Burkina (BUMIGEB) 
Perkoa massive sulfide deposit north of | by lack of transportation infrastructure. The 01 B.P. 601 
Koudougou. Reserves were believed ad- | Government has put aside plans to build a Ouagadougou 01 

equate for 10 to 12 years of production, with | connecting railroad to the deposit. Burkina Faso 
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By Lloyd E. Antonides 

ny substantial realization of | people lived on scattered farmsteads. In | the United States in April 1991 funded by 
Burundi’s rather significant | 1990, major strides were made ona program | the U.S. Trade and Development Program 
mineral potential continued to | of national reconciliation since 1988’s | (TDP). The forum for several Francophone 
be delayed. Optimism inearly | bloody, violent eruption of centuries old | countries was aimed at promoting U.S. trade 

1990 was somewhat dampened toward | ethnic conflict between the two principal | and investment in mining by acquainting 
yearend when the Gulf Crisis resulted in a | tribes. By early 1991, a more balanced | the country representatives with U.S. 
Middle Eastern investor group suspending | distribution of cabinet ministers appeared | sources of goods, services, and investment 
further funding of a substantial gold de- | to have calmed tensions appreciably. | and, conversely, U.S. companies with 
velopment program. Early in 1991, a re- | Cabinet changes also included a different | available markets. The Burundi Govern- 
placement for the source of funding was | post for the former Minister of Energy and | ment planned a forum on opportunities for 
being sought. Mines and a new appointee as the replace- | investment in mineral ventures in Novem- 

Although minerals were of considerable | ment. ber 1991 in Bujumbura. 
interest in the Maryland-size country for Burundi’s Investment Code provided tax Reported mineral production for 1990 
many years, even in the most productive | and other benefits for domestic and foreign | showed an appreciable drop in total value 
years they contributed less than 1% to the | private investors. Additional privileges | compared with that of 1989, mostly owing 
GDP. Mineral production, starting in the | were available if the venture had priority | to decreases in the quantity of gold and in 
1920’s, has included gold, tin, tungsten, rare | status as being important to the economic | the price of tin. 
earths, columbium-tantalum, and peat, as | development of the country. This was par- The mineral export value, principally of 
well as various construction materials. | ticularly so for ventures involving import | gold and tin, mostly to Europe, continued 
During the past 20 years, nickel, vanadium, | substitution and/or increased exports. The | tobe small in 1990 compared with the value 
and phosphate deposits, in many cases with | 1976 Mining and Petroleum Code was also | of mineral imports. Petroleum products, 
associated precious and other valuable | designed to be attractive to investors. An | cement, steel, and fertilizer were again the 
minerals, attracted some attention, as did | Overseas Private Investment Corp. (OPIC) | major mineral-related imports. 
oil and gas possibilities. However, lack of | insurance program agreement with the The Government was a principal par- 
infrastructure, especially reasonable-cost | United States was in effect for some time. | ticipant in most mineral activities for many 
transportation, was cited as a major obstacle During 1990, investment in cement, | years. At least one-half dozen donor coun- 
to development. On the other hand, avail- | nickel, phosphate and other mineral projects | tries and agencies, especially the UN De- 
ability of water and hydroelectric power | continued to be promoted by the Ministry | velopment Program, also were involved 
were favorable factors, and the latter had | of Energy and Mines. It also encouraged | at various times during the past 20 years. In 
potential for major expansion. and advised small-scale domestic mining | the past decade, several large international 
In 1990, GDP was estimated at about $1.1 | activities. A final feasibility study on a | firms investigated some of the nickel, 

billion!. Agriculture provided 60% of GDP | phosphate project was commissioned, and | phosphate, and vanadium deposits as well 
and 95% of export earnings. It was pre- | a search began for funding a project on | as the oil-gas possibilities, but none took a 
dominately subsistence farming and, for | nickel. substantial investment position. Mineral 
export, cultivation of primarily coffee and The Director General of Geology and | exploitation was limited mostly to efforts 
increasingly some tea and cotton. Percapita | Mines was expected to attend a forum in | of individuals or small groups of artisans, 

income was one of the world’s lowest. After 
a jump to 11% in 1989, 1990’s regionally 
low 4% consumer price inflation was a TABLE 1 

return to its previous downtrend. Trade and BURUNDI: PRODUCTION OF MINERAL COMMODITIES! 
Government deficits were persistent al- 

though a Structural Adjustment Program (Metric tons unless otherwise specified) 
started in 1986 with World Bank and In- 
ternational Monetary Fund guidance was - Commodity? ~~ ~«»41986~C*~*<“‘«~SBT!”~S*«<“‘«iN:*C*«dGRGPS*~*~*«dO 
showing some promise of improvement. | ==? er 
But international agencies generally be- | C@¥S Sacum 9113 9,290 4,021 4,30 9.281 8 generally : 
lieved the economy wouldcontinuetoneed | G4 CKograms 31 26 4 18 ? 
an infusion of foreign aid forsometimeto | Mme 160 137 96 202 188 
come, especially to provide for development | Peat 12,455 17,000 17,589 14,200 11,984 
capital demands. Tin, mine output (60% SnO,) — 5 50 106 ©150 

The dense population continued its high “Estimated. "Preliminary. 

a owth rate of about 3%. About 90% of the “tn addition to sosmmodies led. crashed stone and presumably other crude construction materials (clays, sand and gravel, et al.) are produced, but 

predominately Christian, French-speaking information is inadequate for making reliable estimates of output levels. 
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often part-time when not farming, who sold | in 1990 to have started again in 1987 after a Petroleum exploration by Amoco contin- 
their product to export traders. lapse of 8 years. The location was inthe north- | ued on a limited basis across the border in 

The Government was directly involvedin | central area near the border with Rwanda. | Zaire but remained suspended in Burundi 
peat operations through a National Peat Of- | Concentrates were said to be going to export | since 1988. The Rusizi Valley and north end 
fice (Onatour) reportedly established in the | traders in Bujumbura. of Lake Tanganyika was the area of interest. 
late 1970’s. Cement production was the subject of a The size of Burundi’s known mineral re- 

Amoco Burundi Petroleum Corp., identi- | preliminary feasibility study completed | sources was generally considered not of world 
fied as a subsidiary of Amoco International | during 1990 by the Austrian agency | importance. But if exploitation were shown 
Oil Co., held an oil concession acquired in | Austroplan. It concluded a more detailed | to be feasible, the mineral resources could 
1985. effort was appropriate. A Chinese agency | give a significant boost to the country’s 

Burundi Mining Corp. (Buminco), formed | began a final feasibility study that was to be | economy. | 
in March 1989, was owned 25% by the | completed in 1991. But early in 1991, in- Transportation within Burundi was totally , 

Government and 75% by Mannai Investment | formation indicated theirinteresthad waned, | dependent on an extensive network of roads. 
Corp. headquartered in Qatar. The initial paid- | and the Burundi Government was negotiat- | However, even some of the main routes were 
in share capital was reportedly $2 million. It | ing with a German firm to continue. unpaved, and maintenance requirements were 
initiated gold exploration in the northeast and The Austrian investigation found that | increasing throughout the system. For years 
assisted the Government in other minerals- | calcareous concretions in the Rusizi Valley, | a steady program ofupgrading was aided by 
related activities. Further financing by | 50 to 80 km north of Bujumbura, were suit- | many grants and loans from international and 
Mannai was suspended due to the Gulf Cri- | able for a viable project. The carbonatite | donor country agencies. In 1990, the World 
sis, and a search for other partners and/or | underlying the Matongo phosphate deposit | Bank announced further funding of mainte- 
international lending agency funding was | in the north-central region was long consid- | nance and improvement projects, and other 
started in early 1991. ered attractive for cementmaking, but the | foreign aid was expected to continue for some 

Gold lodes in quartzites at a number of | study claimed 50 to 100 m of overburden | time. | 
sites near Muyinga, 120 km northeast of | made it uneconomic for the time. The evalu- The hydroelectric power distribution 
Burumjura, were evaluated by Buminco since | ation settled on a plant at Citiboke near the | system was also to receive similar funding. 
starting work in 1989. The Masaka prospect | middle of the deposits. It would produce If the pace of activity witnessed by the 
was found most promising, with several veins | 60,000 mt/a of clinker, further processing | industry in 1990 can be continued or im- 
and stockworks showing in excavations to | about 40,000 tons into finished cement and | proved, mineral production can be expected 
20 m. Drilling was planned for 1991 as well | selling 20,000 tons locally. Apparently, the | to increase. A slight rise could come in the 
as the purchase of a pilot processing plant. | latter would be used in an existing | shorter term from smaller simple operations 
Loss of Middle Eastern financing was ex- | cementmaking facility near Bujumbura that | by local businessmen. More sophisticated 
pected to disrupt plans while alternative funds | was reportedly installed about 1958 and idle | operations with foreign funding and man- 
were sought. since 1962. Burundi imported more than | agement will probably be required to achieve 

Alluvial gold deposits in the northwest | 50,000 mt/a of cement for the past several | significant increases, and such ventures 
were studied under a 2-year German aid | years, andconsumption was projectedatmore | would take a few years to reach production. 
program that was reported near completion | than 70,000 tons by 1995. Lack of trained personnel in the minerals field 
at yearend. Phosphate production from the Matongo | and the long transportation routes will con- 

Nickel laterite deposits near Musongati, | apatite-carbonatite deposit, 75 km north of | tinue to be a restriction on growth. 
about 90 km southeast of Bujumbura, were | Bujumbura, was the subject of a final feasi- 
considered sufficiently promising to be the | bility study competitively awarded to Lon- | ‘where necessary, values have been converted from Burundi 
subject of a final feasibility study. Early in | don-headquartered Mackay & Schnellmann | francs (BF) to U.S. dollars at the rate of BF171.26=US$1 in 
1991, the Burundi Government was actively | Ltd. Norsk Hydro was also participating in | 1990, BF158.67=US$1.00 in 1989, and BF140.40=US$1.00 
searching for financing of the estimated $4.4 | the study. Foreign exchange costs, budgeted | "78° | 
million, for 18 to 24 months of investigation. | at about $900,000, were funded by an Afri- 

Discussions with several international agen- | can Development Bank grant. The market | OTHER SOURCES OF INFORMATION 
cies were expected. The deposits were of | portion of the study was reported nearly | Agencies 
considerable interest since discovery undera | completed early in 1991 and to be indicating Department of Geology and Mines 
UN program in the early 1970’s. InJune 1990, | good economics for a simple operation pro- Ministry of E d Mines Revublic of 

. . . ry Of Energy an ines KepudLic O 
areport concluded that parameters fora$490 | ducing single superphosphate to satisfy re- Burundi 
million project producing 30,000 mt/a of | gional agnculutural demand. The deposit was BP. 745. Bujumbura. Burundi 
nickel were attractive enough torecommend | the subject of anumber of investigations since Telephon ) 

. ; elephone 23788 Telex 5182 BDR 
further work. The report prepared by | discovery by aerial geophysics during a UN De f Technical C conf 

; ; : ; partment of Technical Cooperation for 
Buminco, with assistance from LonrhoPLC, | program in 1971. It was on a paved road, Development 
was based on a review of past work by UN | convenient to water and electric power. | Natural Resources and Energy Division, 

agencies, the U.S.’s Ralph M. Parsons Co. | Peat production capacity was about 30,000 | United Nations 
engineers, and others. It also considered the | mt/a from mechanized operations using Irish | 1 UN Plaza. New York. NY 10017 
market outlook, planned Government trans- | equipment. But the National Peat Office was Telephone 912-963-8764 
portation and power projects, and Govern- able to market less than one-half. A Canadian 
ment laws and policies. agency was working on ascheme to produce | Publication 

Tin ore, or cassiterite, production by pri- a cleaner burning carbonized product that Atlas du Burundi, Universite de Bor 
vate parties on an artisanal level was reported | could increase use in home and industry. | deaux, 1979, 96 pp. 
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| By Thomas P. Dolley 

n 1990, petroleum production re- troleum imports decreased from $349 mil- 

mained the leading generator of PRODUCTION lion in 1989 to $90 million in 1990. 

Government revenue in Cameroon. The ori “eral dit 

Additionally, oil remained the chief e primary mineral commodities pro- 
export commodity of Cameroon. Despite duced in Cameroon were crude petroleum, STRUCTURE OF THE 

declining production from existing fields, aluminum metal, and tin ore and concen- | MINERAL INDUSTRY 

additional revenue from oil in late 1990 | trate. All registered production increases 
aided the Government’s balance of pay- with the exception of tin. Cameroon's pro- Although the Government is actively 

ments. This additional revenue was due to | duction of tin is not significant on a global | involved in the mining sector, its equity in 

Iraq’s invasion of Kuwait and the con- scale. This scenario 1s due to the world | amineral project generally does not exceed 

comitant market increase in oil prices. market price for tin being historically low, | 33%. Foreign operators in Cameroon’s | 

Cameroon’s export revenue in 1990 for coupled with a market oversupply. mineral industry are usually involved in 

petroleum and petroleum products was es- joint ventures with the Government. The 

timated at $1.2 billion.! However Government’s dominant parastatal in the 
>| TRADE . ea . 

Cameroon’s external debt was predicted to. | ——--—-—________ mineral industry is Société National 

exceed $6 billion in 1991 or about 50% of ; ; ; d’Investissement (SNI). 

the GDP. | Cameroon 3 trading sector has main- SNH was the state-owned company in- 
| _ | tained a positive balance in the past several volved in hydrocarbon exploitation 

| ts, However, the ations’s balance of | Compagnie Camerounaise de Aluminium 
GOVERNMENT POLICIES (Alucam) and the Société Nationale | 

AND PROGRAMS export revenues for Cameroon m 1990 were Raffinage (Sonara) are the state-owned 
ANDFPROGRAMS ———___| estimated at $2.1 billion, of which petro- | | ompanies that manage the aluminum 

| 1 products acrounted fi or fee ,. | smelter and oil refining facilities, respec- 

changes in the hydrocarbons code. The commodity for the United States from i 

aoe poke Minis Code. ariaes Cameroon is crude petroleum. There wasa | COMMODITY REVIEW 

of April 6, 1964, and Decree 6 4_DE-163 of marked decline in U.S. imports from 

May 26, 1964, Other pertinent legislation | Cameroon between 1989 and 1990. The value | Metals 
is the Minin Taxation Code. law 64-LF- of U.S. imports declined from approximately 

6 ’ $415 million in 1989 to about $158 million Aluminum.—Exceeding its design pro- 
13 of November 18, 1968, and the decree | . ; ; gn P 

oo? in 1990. Of this total, the value of crude pe- | duction capacity of 85 kmt/a for the past 2 
regulating oil companies, law 82-20 of 
November 26, 1982. TABLE 1 

In May 1990, the decree regulating oil 

Ministry of Mines and Energy. The changes , 

in the law were to allow foreign petroleum Commodity” 1986 1987 1988 1989? 1990° 

exploration companies greater operational | Aluminum metal, primary metric tons 83,810 79,008 86,513 91,716 793,284 

freedom, thus stimulating increased in- | Cement, hydraulic do. 783,368 718,869 584,523 580,000 580,000 
vestment in Cameroon s oil Pe Gold, mine output, Aucontent kilograms g g g g 8 

mroduction sharing guidelines of 30% of | P&zleum. crudethousand 42-gallonbarels 53,000 63,500 62,780 'SR.648 964,605 
output to the foreign operator and 70% of Pozzolana_Cmeetric tons 168,425 128,574 130,490 130,000 130,000 

output to Cameroon’s Société Nationale des Stone; 
Hydrocarbures (SNH). Additionally, the Limestone do. 78,260 42,443 57,369 57,000 57,000 

Government took 87% of net profits in the | _ Marble do. 331 209 “200 200 200 

form of fees and taxes. However, the new | Tin ore and concentrate: 

agreements stipulate that reimbursable ex- Gross weight kilograms 13,000 7,685 4,894 4,800 34,300 

ploration and production costs rise from Sn content® do. 9,300 5,533 3,400 3,400 3,050 

20% to 30%. Guaranteed aftertax mining | ckEstimated. Preliminary. 

allowances also rise from 22% to 33%. sneludes data available through Dec. 1991. untsted _ ea a cand and gravel) 
2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, stone, and sand an ve 

Crude petroleum reserved for the SNH has presumably are produced, but output is not reported quantitatively and available information is inadequate to make celiable estimates of output levels 

also been reduced to 60%. 3Reported figure. 
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TABLE 2 

CAMEROON: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 

Commodity 1989 United States Other (principal) 
METALS 

Aluminum: Metal including alloys: 

Scrap 2,041 — France 1,814; Ghana 215. 
Unwrought 67,263 —_— France 39,823; Belgium-Luxembourg 27,440. 
Semimanufactures 7,239 122 Gabon 2,331; Cote d’Ivoire 1,724; Central African Republic 1,236. 

Copper: Metal including alloys: 

Scrap 328 — Belgium-Luxembourg 209; Netherlands 99. 
Unwrought 13 — Netherlands 9; Belgium-Luxembourg 4. 
Semimanufactures value, thousands $4 — France $3; Equatorial Guinea $1. 

Iron and steel: Metal: 

Scrap 10,278 — West Germany 8,202; France 2,036. 
Semimanufactures: | 

Bars, rods, angles, shapes, sections _ value, thousands $254 — Central African Republic $161; Equatorial Guinea $42; Chad $26. 
Universals, plates, sheets do. $6 — Chad $4; Equatorial Guinea $2. 
Rails and accessories 72 — Senegal 66; Chad 3. | 
Wire 1 — Mainly to Equatorial Guinea. 
Tubes, pipes, fittings value, thousands $641 — Congo $237; Equatorial Guinea $152; Gabon $104. 

Lead: Metal including alloys, unwrought 80 — All to Greece. 
Molybdenum: Ore and concentrate 10 — All to France. 

Nickel: Matte and speiss value, thousands $1 — All to Zaire. 
Zinc: Metal including alloys: 

Unwrought 30 — Nigeria 30; Belgium-Luxembourg 20. 
Semimanufactures value, thousands $1 — All to Equatorial Guinea. 

INDUSTRIAL MINERALS 
Abrasives, n.e.s.: Grinding and polishing | 
wheels and stones 7 — Netherlands 5; France 2. 

Barite and witherite 3 — All to Benin. 
Cement 335,838 — Equatorial Guinea 284,905; Central African Republic 49,030. 
Clays, crude 183 — Nigeria 90; Chad 54; Gabon 38. 
Fertilizer materials: Manufactured, nitrogenous 3 — All to Equatorial Guinea. 
Gypsum and plaster 2 — Do. 

Lime 16 — Nigeria 12; Chad 4. 
Salt and brine 591 — Chad 299; Equatorial Guinea 236; Nigeria 56. 
Stone, sand and gravel: Gravel and crushed rock 19 NA West Germany 3; unspecified 16. 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

Liquefied petroleum gas 42-gallon barrels 116 — All to Nigeria. 
Gasoline do. 1,853 — Chad 1,743; Central African Repubic 110. 
Mineral jelly and wax do. 441 — Nigeria 386; Chad 55. 
Kerosene and jet fuel do. 202 — Nigeria 155; Chad 47. 
Lubricants do. 6,244 — Central African Republic 4,165; Gabon 987. 
Bituminous mixtures do. 91 — All to Chad. 

NA Notavailable, 
‘Comparable data are not available for 1988. Table prepared by Virgina A. Woodson. 
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TABLE 3 

CAMEROON: IMPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Sources, 1989 | 
Commodity 1989 1! Ooo _,_—._—_100 00mm 

United States Other (principal) 

METALS . 

Aluminum: 
Ore and concentrate 164,675 — Guinea 164,669. 

Oxides and hydroxides 195 — All from France. 

Metal including alloys: 

Scrap 29 — Central African Republic 15; Gabon 9; Congo 5. 

Unwrought 19 — All from Belgium-Luxembourg. 

Semimanufactures 731 (*) France 393; Netherlands 144; West Germany 70. 

Chromium: Oxides and hydroxides 5 — Netherlands 3; France 2. 

Cobalt: Oxides and hydroxides value, thousands $4 — France $2; West Germany $2. 

Copper: 

Matte and speiss including cement copper do. $3 — All from France. 

Metal including alloys: 

Unwrought 1 — Mainly from West Germany. 

Semimanufactures 266 (?) France 158; West Germany 55; Italy 20. 

Iron and steel: Metal: 

~ Scrap value, thousands $2 NA NA. 

Pig iron, cast iron, related materials — ~3544 — France 533. 

Ferroalloys: Unspecified 86 — France 85. 

Steel, primary forms value, thousands $9,514 — Brazil $5,161; Zimbabwe $2,831; France $559. . 

~ Semimanufactures: 

Bars, rods, angles, shapes, sections 16,700 — France 8,684; West Germany 2,634; Spain 1,399. 

Universals, plates, sheets 12,010 — France 5,067; Japan 1,738; Netherlands 1,628. 

| Hoop and strip 1,477 — Netherlands 620; France 208; West Germany 192. 

Rails and accessories 84 — Netherlands 47; France 37. 

Wire 3,582 5 Zimbabwe 1,606; France 835; Poland 340. 

Tubes, pipes, fittings 5,174 24 France 2,360; Brazil 914; Spain 786. 

Lead: 

Ore and concentrate 24 — Mainly from Belgium-Luxembourg. 

Oxides 231 — France 115; Netherlands 56; Angola 15. 

Metal including alloys: 

Unwrought 9 9 

Semimanufactures 45 — Netherlands 40; France 5. 

Magnesium: Metal including alloys, unwrought 184 83 France 61; Norway 41. 

Manganese: 

Ore and concentrate, metallurgical-grade 2,360 — All from Gabon. 

Oxides value, thousands $2 NA NA. 

Nickel: Metal including alloys, semimanufactures do. $74 $34 France $31. 

Platinum-group metals: Metals including» 

alloys, unwrought and partly wrought do. $3 — All from Netherlands. 

Silver: Metal including alloys, unwrought 

and partly wrought do. $17 — France $12; Canada $5. 

Tin: Metal including alloys, semimanufactures do. $40 $1 France $35; Netherlands $2. 

Titanium: Oxides | 55 — France 45; Czechoslovakia 4. 

Tungsten: Metal including alloys, unwrought 
value, thousands $1 — All from France. 

Zinc: | 

Oxides 22 — France 19; Netherlands 3. 

See footnotes at end of table. 
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TABLE 3—Continued 

CAMEROON: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 

Commodity 1989 United States Other (principal) 
METALS—Continued 

Zinc:—Continued | 

Metal including alloys: | | 
Unwrought 50 — Mainly from France. 
Semimanufactures 52 — France 33; West Germany 10. 

Other: Oxides and hydroxides 1 — Mainly from Norway. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 13 — All from Greece. 

Artificial: Corundum 3 — All from Italy. 
Grinding and polishing wheels and stones . 67 () France 47; Netherlands 9. 

Barite and witherite 100 — All from France. 

Boron materials: Oxides and acids 1 — Do. 

Bromine? 1 — Mainly from Canada. 
Cement 467,348 — Cyprus 244,552; Tunisia 161,837; Greece 34,811. 
Chalk 2,175 — France 1,849; Nigeria 324. 

Diatomite and other infusorial earth } 1,788 218 France 1,508; Netherlands 43. 
Fertilizer materials: Manufactured: | 

Ammonia 182 — Belgium-Luxembourg 86; France 81; Netherlands 16. 
Nitrogenous 41,662 — France 23,074; Norway 6,730; Nigeria 6,500. 
Phosphatic 1,151 180 Belgium-Luxembourg 400; France 238. 
Potassic 32,702 1,000 France 17,354; Norway 5,000; Spain 5,000. | 

Graphite, natural 1 — All from Austria. 

Gypsum and plaster 33,170 — Morocco 20,020; Cyprus 12,012. 
Lime 1,967 — France 1,229; Belgium-Luxembourg 545. 
Magnesium compounds: Magnesite, crude 14 — All from Belgium-Luxembourg. 
Mica: 

Crude including splittings and waste 18 — Mainly from France. 

Worked including agglomerated splittings 

value, thousands $4 $3 India $1. 
Phosphates, crude 175 — Morocco 100; Belgium-Luxembourg 60; France 15. 
Pigments, mineral: Iron oxides and 

hydroxides, processed 45 — Netherlands 30; West Germany 6; Italy 5. 
Potassium salts, crude 824 — East Germany 524; France 300. 
Salt and brine 38,833 — Tunisia 26,000; Egypt 12,793. 
Stone, sand and gravel: 

Dimension stone: Worked value, thousands $2,914 — West Germany $2,435; France $234. 
Dolomite, chiefly refractory-grade 3,774 — France 3,405; Belgium-Luxembourg 369. 
Gravel and crushed rock 213 — France 108; West Germany 79; Togo 23. 
Quartz and quartzite 10 — All from France. 

Sand other than metal-bearing 156 18 France 131. 

Sulfur: 

Elemental: 

Crude including native and byproduct 

value, thousands | $1 — All from Canada. 
Colloidal, precipitated, sublimed 8 — Netherlands 5; France 3. 
Sulfuric acid 358 — France 166; Belgium-Luxembourg 124; Netherlands 46. 

Other: Crude 4 — Mainly from France. 

See footnotes at end of table. 
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TABLE 3—Continued 

CAMEROON: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

a 
Sources, 1989 

Commodity 1989 a 
United States Other (principal) 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 27 — France 24; Belgium-Luxembourg 2. 

Carbon black 360 — France 269; Portugal 70; China 10. 

Coal: Anthracite 17 — Spain 9; France 8. 

Coke and semicoke 42 — All from Netherlands. 

Peat including briquets and litter 4 — All from France. 

NA Not available. 

‘Comparable data are not available for 1988. Table prepared by Virginia A. Woodson. 

*Less than 1/2 unit. 
3May include fluorine and iodine. 

| oe TABLE 4 

CAMEROON: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

| (Thousand metric tons unless otherwise specified) 

: ee 7 Location of main Annual 
Commodity Major operating Companies | facilities capacity 

Aluminum Société Camerounaise de Edea, south of Douala 85. 

: : de P Aluminium 

Cement Société des Cimenteries du Bonaberi and Figuil 900. 

: a Cameroun ' 100. 

Fertilizer Société Camerounaise des — Bonaberi : 58 ammonium, 
_ Engraise | 36 sulfate, 

| | 66 sulfuric acid. 

Gold Artisanal workings Batouri NA. 

Petroleum, crude 

million barrels Société Nationale de Rio Del Rey Oilfields (offshore and 63. 

Hydrocarbures North of Victoria) 

Petroleum, refined Société Nationale Raffinage Limbe 15. 

million barrels and Hydrocarbures 

Tin Artisanal workings Mayo Darle NA. 

NA Not available. 

years, the aluminum smelter at Edea benefited | created by the Government in 1988. Serak’s | signed oil and gas exploration agreements 

from increased world demand. Managed by | mission was to determine the feasibility of | on May 23, 1990. Pecten is a subsidiary of 

Alucam, the smelter’s capacity is expected | mining rutile in the Akonolinga region 140 | Shell Petroleum of the United States and is 

to double in the mid-1990’s. Alucam’s equity | kmeast of Yaounde. The study determineda | Cameroon’s largest oil producer. Addi- 

ownership is by Pechiney of France (58%) | resource potential of 300 kmt of rutile in the | tionally, Pecten currently operates the off- 

and the Government (42%). region. The Government was hoping toattract | shore Mokoko-Abana Oilfield and is a 

Feedstock for the smelter is alumina | foreignmining investmentintheexploitation | shareholder in Elf’s offshore oilfield pro- 

supplied from Guinea. The operation uti- | of this deposit. The current dirt road from | duction. The agreements cover a wide off- 

lizes hydroelectric power of 263-MW ca- | Yaounde to Akonolinga is to be improved | shore area from the maritime border with 

pacity generated from the Sanaga River. The | by the funding of $80 million by the EC. For | Equatorial Guinea to the mainland near 

Fongo-Bongo bauxite deposits in north- | the past 40 years the mining of rutile in the | Cape Debundsha. 

western Cameroon had attracted interest | area has been artisanal. No production data By yearend 1990, two French natural gas 

during the year from Société des Bauxites | have been available. firms were awarded exploration and feasi- 

du Caméroun (Sebacam). Sebacam hoped bility contracts with the Government. 

to commence mining the bauxite inthe mid- | Mineral Fuels Sofregaz, a subsidiary of Gaz de France, 

1990’s at arate of 1 to 2 Mmt/a. and Beicip of the French Petrol Institute 
As a result of the revision of the hydro- | will study Cameroon’s gas reserves over 

Titanium.—The parastatal Société | carbons code, France’s Société Nationale | an 18- month period. The study will be 

d’Etudes de Rutile d’ Akonolinga (Serak) was | Elf Aquitaine (Elf) and Pecten International | entirely financed by grants. 
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er 

electrical distribution network is 6,491 km. R . , . ‘Where necessary, values have been converted from 
RESERVES Railroads total 1,003 km of track, of which Communauté Financiere Africaine francs (CFAF) to U.S. 

Bauxite reserves at Minim-Martap had 858 km 1S 1-m-gauge track, with the re- dollars at the rate of 

been estimated at 1 billion tons by France’s | Mainder being 0.6-m-gauge track. High- | CFAF272.26-US$1.00. 
Bureau de Recherches Géologiques et Weds approxmmaiey 65,000 km, 50% 
Miniéres (BRGM) and Sebacam. Gold- | Of which 1s unpaved. Lhe major seaport is 
bearing pyrite deposits exist in the | at Douala. OTHER SOURCES OF INFORMATION 
Mborguene area of eastern Cameroon. Agencies 
Minerals endemic to Cameroon include . 
diamond, iron ore, lead, lignite, manganese, | OUTLOOK Department of Mines and Geology 
sapphire, uranium, and zinc. Although a | ———W BP.70 
variety of minerals: occurs in Cameroon, 7 | Yaounde, Cameroon 
with the exception of tin and limestone, few Government authorities conceded that Director of Mineral Resources 

- | without additional commercial hydrocarbon i have been commercially exploited. In ; Ministry of Commerce and Development 
complete exploration and a lack of infra- | discoveries, Cameroon’s petroleum re- BP. 1004 
structure development continue to hinder | Serves could be exhausted by the end of the . . Yaounde, Cameroon 
mineral development in Cameroon. century. With the recent code revision and 

incentives offered by the Government, oil ae 
; Publication 

INFRASTRUCTURE exploration has returned to Cameroon. 
—__o_—|!—————— | However, poor infrastructure and marginal Ministry De L’Economie Et Du Plan, 

Total installed electrical generation ca- | ore grades may continue to hamper devel- Yaounde: 
pacity is approximately 801 MW. The | opment of known mineral deposits. Bulletin Mensuel De Statistique. 
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By Audie L. King 

ining continued to be a very | focusing on ways to utilize Cape Verde’s | local ownership for joint venturers. The 

small contributor to the Cape | strategic geographical position to promote | investment code also provided for the re- 

Verdean economy, which | exports and economic growth. The devel- | patriation of profits in foreign currency 

was concentrated in the ser- | opment of the country’s tourist, fishing, and | provided that a portion of profits are rein- 

vices and the agricultural sectors. Cape | offshore banking concerns were dealt with | vested. 
Verde produced minor quantities of saltand | specifically. Small quantities of salt and pozzolana 

pozzolana, but the total value was less than In December 1988, the Cape Verdean | were mined for domestic consumption. Salt 

0.2% of the GNP. Gypsum, kaolin, lime- | constitution was amended to provide for | production had decreased markedly since 

stone, ornamental building stone, and | private banking and insurance companies. | 1985 owing apparently to technical prob- 

pumice had been either mined or identified In 1989, aduty-free warehousing system | lems. During the same period of time, high 

as possible resources. A plan initiated in | was established under which most goods | demand from the construction industry 

1984 to produce 64,000 tons per year of | could be stored for up to 4 years without the | caused pozzolana production to more than 

cement on Maio Island was suspended by | payment of duties. These new warehousing | double. 

the Government in 1988 when it was de- | laws would facilitate the importation of raw, Cape Verde’s main export items, ba- 

cided that domestic demands could be met | semifinished, or finished materials that | nanas, tuna, lobster, leather products, and 
more cheaply through imports. would be used in Cape Verde’s export in- | textiles, were shipped primarily to Algeria 

The economy expanded by an estimated | dustries. and Portugal. Net salt and pozzolana exports 

3.2% during 1988, the latest year available, A new investment code that favors for- | stopped in the early 1980’s as domestic 

continuing an impressive growth trend that | eign investment did not stipulate minimum | demand for construction materials out- 

| continued throughout the 1980’s. Real GDP | | 

had increased at an average rate of 6% per TABLE 1 

year between 1980 and 1987. This strong 

economic performance is partially due to CAPE VERDE: PRODUCTION OF MINERAL COMMODITIES' 

the Government’s conservative economic 

policies. Nevertheless, the country remains Commodity? ——SOC~C~C~C“CSSBSSC“‘(C#O€‘NRNT=~O#~#~#«WNS88~=~*«sBGSC*~*«COO 

strongly dependent on foreign aid and Sati tons SC BSSCSSCSSODS~C~SSDDS~*~<CS*«C«~*SC=OSSC*‘“C*‘C*«*S«*SO 

rere ican Panty for Independence of | Poz=iama do. 33,000__—43,000_—53,000___—53,000_$3,000 
Cape Verde (PAICV), in power since inde- | ‘Bits Penn soo, 
pendence from Portugal in 1975 5 lost 1tS | 2In addition to commodities listed, small quantities of limestone, clay, gypsum, pumice, and ornamental building stone may have been produced, 

position during multiparty elections in Feb- but output was not reported, and available information is inadequate to make reliable estimates of output levels. 

ruary 1991. It was still unsure if the new 

democratically elected Government would | stripped production capacity and salt out- | de Formento, which had recently shut down 

continue to pursue the conservativeeconomic | put fell below domestic needs. The total owing to operational difficulties. In the past, 

practices that marked the previous | value of Cape Verdean exports, however, salt was also produced on Sal and Boa Vista 

administration’s policies. Cape Verde’s | was less than 4% of the values of itsimports. | Islands. Several price increases and a slight 

Second National Development Plan (1986- | Portugal, Japan, and the Netherlands con- | increase in production allowed SCV to in- 

90) remained in force throughout the year. | tinued to supply Cape Verde with most of | crease its profits to about $78,000 in 1990 

Its primary goals were to improve the | thenecessities of life, including at least 50% from $31,000 in 1989. Even though it ac- 

country’s balance of trade. In 1988, the latest | of its food supply. counted for less than 0.03% of Cape Verde’s 

year for which such data were available, Cape Cape Verde’s four pozzolana mines and | GNP, the salt industry along with other 

Verde had a trade deficit of $74.7 million | two salt producers were all privately owned. | marine industries such as shipping and 

($77.9 million in imports and $3.2 millionin | The mining industry employed anestimated | fishing, was singled out for future devel- 

exports). The Government began to realign | 170 people in 1990, of which 50 worked in | opment in Cape Verde’s most recent Na- 

the economy to deal with the country’s high | the salt industry and 120 in the extraction tional Development Plan. Salt was 

levels of unemployment and its shortage of | of naturally occurring building materials. | considered important because one of its 

natural resources. New economic policies The Government was studying the feasi- | main uses was to conserve Cape Verde’s 

emphasized labor-intensive activities in the | bility of building a 90,000 mt/a marine salt fish harvest. The fishing industry employed 

manufacturing sector, such as the transfor- | production facility on Maio Island. Two | more than 6,000 persons and accounted for 

mation of imported raw materials, and the | marine salt plants were reportedly in op- | about 60% of the nation’s exports in recent 

service sector, such as tourism. eration on Maio Island. The operating | years. Salt consumption is expected to grow 

The Third Party Congress, held in No- | companies were Saline du Cap Vert (SCV), | hand in hand with fishing, whose growth 

vember 1988, approved anumber of policies | a private French company, and Companhia | potential was considered high due to reports 
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that it harvested only an estimated 25% of | operations at Praia and Porto Grande by | drought started in 1968 and lasted 10 years. 
its renewable limit. Despite continued do- | providing modern cargo handling and Only international aid and the importa- 
mestic demand, salt production fell sharply | workshop equipment. It also provided | tion of nearly all of the islands’ food re- 
during the past few years, from a peak of | technical assistance and training in the quirements have averted disaster. Past 
31,000 tons in 1977 to only 3,000 tons in | maritime sector by establishing a training | droughts have wiped out 15% to 40% of 

| 1988. The main reasons for the decline were | center at Mindelo. the population. Rainfall finally broke the 
technical problems. During the same time The Amilcar Cabral international airport | latest drought in 1978, but has been erratic 
period, Cape Verde stopped exporting and | on Sal Island, which had a capacity of 1 during most of the 1980’s. In 1984, heavy 
became a net importer of salt. million passengers per year, was being | rainfall caused catastrophic floods. Recent 

Together with its value added products, | enlarged in 1988, even though air traffic programs included reforestation, the build- 
pozzolana accounted for about 90% of the | had decreased in recent years. Because of | ing of rainwater dikes, water well drilling, 
value of all minerals produced for con- | its strategic location, the airport was used | and irrigation to reduce some of Cape 
struction purposes. The industrial minerals | forrefueling airliners from Angola, Guinea | Verde’s weather-related problems. 
industry had quadrupled from 1980 to 1985 | Bissau, Cuba, Portugal, the Republic of If recently formulated Government poli- 
and has since been growing at 10% per year. | South Africa, and the U.S.S.R.. Smaller | cies designed to attract investment in la- 
Pozzolana was mined from four mines on | airports were on most other islands. bor-intensive industries that add value to 
Santo Antdo Island. There were 2,250 kilometers of roads in imported materials are successful, the 

Foreign trade is served through the ports | 1981, the last year that such data were avail- country’s reliance on foreign aid may de- 
of Porto Grande, at Mindelo on Sao Vicente | able, of which 660 kilometers was paved. crease. For the foreseeable future, however, 
Island, and Praia on Sao Tiago Island. Electricity came from several public en- | Cape Verde will remain highly dependent 
Goods arriving at these two ports were dis- | terprises. In 1982, three municipal utili- | on foreign donors and remittances from its 
tributed to the other islands, making ad- | ties on Praia, Mindelo, and Sal merged to | citizens living abroad. The mineral indus- 
equate ports on all the islands essential. The | form the parastatal Electra, which then was | try will continue to be of minor importance 
ports collectively handled 394,000 tons of | in charge of all major generating facilities. | to the overall economy. The extraction of 
freight in 1986, the latest year for which such | It operated a 2.8-MW plant in Praia, a 6.5- building materials will likely increase as 
Statistics were available. MwW plant in Mindelo, anda 1-MW plantin | growth in the construction sector contin- 

The International Bank for Reconstruc- | Sal. There were also 12 smaller rural | ues. Much of the building material, such as 
tion and Development announced in No- | powerplants operated by local councils, | cement, will probably still be imported be- 
vember 1990 that the Praia Port Project, | which totaled a little more than 2-MW. All | cause Cape Verde’s small market would not 
which began in 1983 when it received a$7.2 | the plants were diesel. There were plans for | allow local manufacturing companies to 
million credit, was completed on schedule. | combined wind-diesel plants for the future. compete with larger foreign manufacturers. 
The funding was a joint effort by the | Electra foresaw an interconnected system | The salt industry, which has been produc- 
Governments of Portugal, Cape Verde, and | of combined plants and isolated facilities. ing far below capacity, should be capable 
Norway and by the IDA, Arab Bank for | Two 55-kW wind generators were in op- | of expanding production to meet rising 
Economic Development in Africa, and the | eration at Praia to study the feasibility of | domestic demand as the population grows 
Empresa Nacional de Administraciéo dos | such a system. and the fishing industry expands. 
Portos. The project reconstructed two rap- The availability of water was the major 
idly deteriorating deepwater berths and | concern inacountry that had suffered devas- 'Where necessary, values have been converted from Cape 
provided them with necessary support fa- | tating droughts and famines every 20 to 30 Verdean escudos (CVEsc) to U.S. dollars at the rate of 
cilities. It increased the efficiency of port | years throughoutits history. The most recent | 64CVEsc=US$1.00. 
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By Thomas P. Dolley 

he Central African Republic’s TABLE 1 

capitalized in 1990. The mining CENTRAL AFRICAN REPUBLIC: PRODUCTION 
; ; " OF MINERAL COMMODITIES! 
industry continued to be based on 

the production and export of diamonds. Al- 
luvial diamonds of gem quality along with Commodity? 1986 1987 1988 1989 1990? 

some gold were the primary minerals ex- | Diamond: 

ploited. The estimated GDP for the Central | Gem carats 258,701 303,769 284,130 334,396 302,530 
African Republic in 1990 was $1.3 billion,’ | Industrial do. 98,677 108,455 59,278 80,806 78,496 

and per capita income was $440. Agriculture | “Tol ~+~do. + ©=—«:357,378 ~=—S«4 12,224 343,408 415,202 381,026 
is the dominant industry, accounting for 40% Gold ~Kilograms=—SSS=«zd' 993 387 ~ 398 DAL 
of the GDP. Revenues from mining, manu- Preliminary. ~=~SOCOtCS 
facturing, and construction were equivalent | ‘ncludes data available through Jan. 30, 1992. 
to about 15 % of the GDP.2 2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, gravel, sand, and stone) 

. : woe, . presumably are produced, but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output 
The primary diamond mining areasinthe | j.ves 

Central African Republic are at Carnot and 

Berberati. Diamond production supports an | Mining Code, law No. 61/208 of April 11, | tation plans along with the extension of 

artisanal labor force of approximately | 1961. This law was subsequently modified, existing electrical supply facilities in 

40,000 miners. Production of diamonds and | beginning in 1979. In all, 12 additional Bangui. 

gold declined in 1990. However, produc- | annexes have been made to the law, the Government data on mineral reserves 

tion figures do not take into account clan- | latest in 1984. These annexes provide | were unavailable. However, the degree of 

destine mining activities. Clandestine | guidelines for the ownership, exploitation, | artisanal diamond mining suggests that 

production of these mineral commodities | possession, and marketing of gold and raw | considerable resources exist. The lack of 

could represent more than one-half of total | diamonds. Permission of the Ministry of adequate transportation and industrial in- 

production. Mines is required before mining or pur- | frastructure continue to hinder the devel- 
The Government reported that gem-qual- | chasing precious stones or minerals. Hy- | opment of a viable mineral industry in the 

ity diamond production generated approxi- | drocarbon legislation was based on the | Central African Republic. There were no 
mately $46.7 million in 1990. Receipts for | Petroleum Code, Ordinance No. 73/016, of major plans by the Government to restruc- 

industrial-grade diamonds were valued at | February 10, 1973. | ture the mining sector. 
slightly more than $3 million. The primary Electricity is generated and distributed | ____—— 
destination for the Central African Republic’s | by Energie Electrique Centrafricaine "Where necessary, values have been converted from 
gem-quality diamonds was Belgium. Dia- | (EEC). Total installed capacity was 35 MW. | Communauté Financiére Africaine francs (CFAF) to U.S. 

. . dollars at the rate of CFAF272.26=US$1.00. 
mond exports to the United States were | Of electricity produced, 60% was from 2U.S. Department of Commerce, International Trade Ad- 
slightly more than $1 million in 1990. hydroelectric plants and 40% was from | jninistration: Foreign Economic Trends and Their Implica- 

Mining legislation was based on the | diesel plants. EEC has extensive rehabili- | tions for the United States. Central African Republic, annual. 
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By Thomas P. Dolley 

ne of the most undeveloped | accounted for approximately 50% of this | W4S discovered in Chad in 1974 at Sedigi, 
countries in the world, Chad | value. Total U.S. imports from Chad in 1990 north of Lake Chad, approximately 300 km 
possessed virtually no mineral | amounted to $2.1 million. This latter value from N’Djamena. The World Bank indi- 
industry. Underdevelopment | didnotrepresent any mineral commodities. cated that drilling in 1989 by Esso Chad 

characterized Chad’s mining sector since | The major import trading partners for Chad confirmed the presence of oil with reserves 
independence in 1960. An unsettled po- | remained Cameroon, France, Nigeria, and of 10.5 Mbbl. World Bank funding for an 

litical situation, compounded by drought | the United States. Valued at $264 million, | Oil pipeline from the Sedigi Oilfields to a 
and landlocked geography, continued to | Chadian imports consisted mainly of ma- micro refinery in N’Djamena is still pend- 

inhibit Chad’s development ih 1990. chinery and transportation equipment. ing. Oil exploration, curtailed by the coup, 
Chad remained heavily dependent on in- Petroleum products consumed in Chad | Was expected to resume. | 

ternational donors, and 70% of publicfunds | are exclusively imported from Nigeria and Since independence no thorough geologi- 

are financed externally. France remained | Cameroon. Owing to the fact that there are cal survey has been conducted in Chad. A 

the leading donor nation for Chad. The | norailway or pipeline facilities, importation variety of minerals have been reported to 

signing of a peace treaty between Chad and | of petroleum is by trucks, which are pri- occur in Chad; however, official Government 

neighboring Libya in mid-1989 led to | vately owned and operated. Entry of these | Teserve figures have not been reported. 

Libya’s relinquishing claims onthe mineral- | trucks into Chad is uncontrolled, and sub- Columbium-tantalum, tin, tungsten, and 

bearing Aouzou strip in northern Chad. stantial but unspecified quantities of fuel | Uranium are associated with granites and 
Chad’s industrial base continued to be | and petroleum products are transported. pegmatites of the Aouzou region and Tibesti 

supported through the production of cot- | Substantial smuggling of fuel and petroleum mountain region of northern Chad. Indica- 
ton. The estimated GDP for 1990 was $1.1 | products occurs. Distribution of the majority | tions of bauxite, chrome, copper, iron, lead, 
billion.! Per capita income in Chad for 1990 | of petroleum products is through Shell Oil nickel, titanium, and zinc have been reported. 
was $205. Corp. and Mobil Oil Corp. of the United | Trona resources constitute a significant 

Mining legislation in Chad was basedon | States and Total of France, respectively. mineral commodity obtained from Lake Chad : 
Mining Code No. 7/PC/TP/MH of January | Various imported petroleum products are | for some export and domestic use. | 

-| 18, 1962, and Petroleum Code No. 7/PC/ | composed of jet fuel, gasoline, distillate fuel Diesel generators produce all electrical 
TP/MH of February 3, 1962. The Govern- | oil, kerosene, lubricants, and natural asphalt. | POWe! utilized in Chad using imported diesel 

ment continues to support a mineral policy Following a coup in late 1990, the new fuel. Total installed generating capacity 

centered on the exploration and develop- | Government expressed its desire for foreign amounted to 38 MW managed by Société 
ment of domestic hydrocarbons. oil exploration companies to remain in | Tchadienne d’Energie Electrique. Only the 

Significant mineral production did not | Chad. The Government’s principal mineral | ™ajor cities of N’Djamena, Moundou, and 
exist in Chad. This situation has been ex- | agency was the Ministry of Mines, Petro- | Abeche possess electric power and are not 
acerbated over the past several years by war, | leumand Energy in N’Djamena. Petroleum | interconnected. Communications network 
poor infrastructure, drought, and famine. | exploration was initiated in 1970 by a infrastructure is not sufficient. Chad pos- 
Natron is extracted north of the Lake Chad | consortium of oil companies headed by the sessed no railroad or river port facilities. 
region by the local population using rudi- | Continental Oil Co. (CONOCO) of the Roadways totaled 31,322 km, with 200 km 
mentary methods at a rate of 10 kmt/a. Salt | United States and augmented by Exxon of roadway being paved with asphalt. 
is extracted from the salt lakes in northern | Corp., Chevron U.S.A. Inc., and Shell Oil The new Government’s policy on min- 
Chad. Construction materials in the form | Co. of the United States. CONOCO later | ¢ral industry development remained largely 
of aggregates are extracted from a quarry | transferred its holdings to Esso Chad, a undefined by yearend 1990. The decima- 
located south of Lake Chad along withclay, | consortium of Shell, Chevron, and Exxon | tion of forest and woodfuel resources for 
limestone, and sand. Historically, artisanal | of the United States. The Société d’Etude | ©Mergy use by 99% of Chadian households 
exploitation of alluvial gold had been re- | etd’Exploitation de la Raffinerie du Tchad is expected to continue. Compounding these 
ported near Pala in southern Chad. Addi- | (SEERAT) is a Chadian parastatal, which problems with frequent droughts and de- 

tionally, small-scale exploitation of | isowned 51% by the Government, with the layed development of domestic hydrocar- 

tungsten in the Tibesti mountain region has | remaining 49% of the shares owned by bon potential could create a serious energy 
been reported. Shell, Esso, and Chevron. Future petroleum | imbalance in Chad. 

Major export destinations for Chadian | refining development in Chad will be 
products were France, Nigeria and |; SEERAT’s prime responsibility. \Where necessary, values have been converted from 

Cameroon. In 1990, Chadian exports had Commercial hydrocarbon production | Communauté Financiere Africaine francs (CFAF) to U.S. 

an estimated value of $174 million. Cotton | does not exist in Chad. However, crude oil | dollars at the rate of CFAF272.26=US$1.00. 
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THE MINERAL INDUSTRIES OF COMOROS, 
MAURITIUS, REUNION, AND SEYCHELLES 

By Audie King and Lloyd E. Antonides 

COMOROS other industries. In 1990, 2,000 tons of coral | the Republic of South Africa, and the United 

| was extracted for uses such as pigments for | States were major sources of imports. To- 
; paint and about 300,000 tons of coral sand | tal U.S. exports to Mauritius were $136 

tence aerieultue “tishing and forestry, Ie was produced, of which about 80% was used million, and total U.S. imports from 
mineral indus try was very limited, pro- in the construction trade and about 20% in Mauritius were $151 million. a 
ducing only common building materials other industries. Sugar production contin- The principal mineral commodities im- 
such as sand, gravel, and crushed stone. ued to be important, although it no longer | ported by Mauritius as sea cargo in 1988 
Production o f these common building ma- dominated the island’s economy. Since the | were cement, 346,948 tons; coal, 34,009 
terials had slowed since the late seventies early 1980°s, Mauritius’ economy had be- | tons; fertilizers, 42,342 tons; liquefied pe- 

and early eighties with the completion of come increasingly diversified owing to the | troleum gas, 161,600 bbl; and other petro- 
major public works projects. success of its Export Processing Zone leum products, 3 Mbbl. Other general 

A new home construction technology (EPZ). The EPZ expanded by an average imports were clays, 5,541 tons; iron and 
based on research conducted by the Coun- 30% per year from 1984 through 1987, but steel ingots, 25,403 tons; and iron and steel 
cil for Scientific and Industrial Research its growth rate has since slowed to about semimanufactures, 67,484 tons. 

(CSIR) of the Republic of South Africa, was 4% per year. Export-oriented textile busi- Electric power generating capacity, 
being adopted in an effort to stimulate the | nesses still accounted for more than one- which is under the control of the Central 
ailing construction sector. The new method half of the EPZ’s output, but recent efforts | Electricity Board, was 233 MW in 1989, 
which would be undertaken by unskille d to broaden the nation’s scope of manutac- the latest year these data were available. 
labor, utilizes abundant local sources of lava tured products had seen the formation of Projects underway for increasing such ca- 

| and vol canic ash both for structural support firms specializing in plastics, electronics, pacity included the Bocage-Guibes dam and 
and for plastering. It may eliminate the need and engineering. Successful agricultural and hydroelectric project, costing $35 million, 
for the island to engage in environmentally industrial sectors, coupled with tourism, had and expansion of existing thermal gener- 
undesirable coral mining and may limit resulted in nearly full employment for the | ating capacity, costing $24 million. During 
costly cement imports. country’s work force. - crop season, the sugar industry supplied 

The GDP was estimated at $245 million! Exports were $ 1.04 billion, and imports | much of its own electrical power through 
in 1990. The United States took 53% of | Wer $1.3 billion in 1988, the latest date the consumption of bagasse. Lonrho, a 
Comoros’ exports, including cloves, per- that these data were available. Exports of United Kingdom-based multinational, was 
fume essences. an dcopra. Comoros was the textiles and clothing were $454 million, and investing in new facilities that would allow 
world’s major source for essence of ylang- exports of sugar were $334 million. Mineral it to feed bagasse generated energy into the 
ylang, which is used in perfumes, and the exports were diamond, $22 million; fertil- | national grid throughout the year. 
second largest producer of vanilla. Impo rts | 1Z€TS, 8,811 tons; and iron and steel scrap, The Government looked forward to a 

were mostly rice and other food stuffs and 4,845 tons. The major portion of the $121 million development plan for 1990- 
petroleum products. country’s exports were to France, the United | 93,$60 million of which was to be donated 

Electricité et Eaux des Comoros had re- Kingdom, and the United States. France, | by foreign governments primarily for 

sponsibility for both power generation and 
delivery. In 1989, the latest year that data TABLE 1 
were available, total generating capacity 
was 16 MW, all based on diesel fuel, except | MAURITIUS: ESTIMATED PRODUCTION OF MINERAL COMMODITIES! 

for 1 MW from hydroelectric power. The 
country’s chief future concern is preserva- (Metric tons unless otherwise specified) 
tion of its relatively fragile environment, as 

it copes with population growth while Commodity’ 1986 1987 1988 1989° 1990° 
minimizing erosion from deforestation and | Lime 7,000 7,000 7,000 7,000 7,000 
other industrial activities. Salt 6,000 6,000 6,000 6,000 6,000 

Sand 300,000 300,000 300,000 300,000 300,000 

Mi AURITIUS Stone: Basalt, not further described ‘1,000,000 1,000,000 ™1,000,000 ™1 000,000 1,000,000 

CCT TT “Estimated. PPreliminary. ‘Revised. 

Mauritius produced salt, lime, sand, and xin addition te the: commodities listed, joces quantities of unlisted varieties of crude construction materials presumably are produced, but output 
rock for use in its construction sector and in is not reported quantitatively, and available informationis inadequate to make reliable estimates of output levels. 
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training workers. It was recommended that, | Kuwait, announced in November 1989, SEYCHELLES  # }»&~© 

for environmental reasons, mining of coral | were presumably put on hold owingtolraq’s | ~~~ 

sand and coral be terminated to prevent | invasion of Kuwait in August. | 

damage to the nation’s lagoons. The mining | Seychelles’ only mineral production of 

and crushing of local basalt was proposed | —_—______ | significance was guano for use as phosphate 

as an alternative to coral. REUNION fertilizer, of which annual output was esti- : 

It was reported that International Finance mated at about 4,500 tons for 1986-90. 

Corp. (IFC), a World Bank affiliate, was The mineral industry of Reunion pro- | Tourism employed about 30% of the popu- 

considering purchasing about $200 million | duced rock and coral for domestic con- | lation and was the island’s main source of 

equity in Consolidated Steel Ltd.(CSL).The | sumption. A clinker grinding plant with | foreign exchange earnings. The Govern- 

IFC would also loan CSL about $500 million | 200,000-mt/a capacity, supplied from im- | ment had been promoting farming and 

for the construction of a steel mill. Under the | ported materials, was near Saint Denis. The | fishing to reduce the nation’s chronic trade 

proposed scheme, CSL would operate a steel | economy was agriculture based, with | deficit and lessen its dependence on tourism. 

rolling mill to produce rebar from imported | tourism increasing in importance. The | The latest trade data available showed that, 

standard billets. Funding for the steel mill’s | principal export products were sugar and | in 1989, Seychelles exported $31 million 

construction had previously been discussed | spices; imports were mainly manufactured | worth of fish, copra, and cinnamon bark; 

with Iraqi and Kuwaiti sources. goods, food, equipment, and petroleum | and reexported petroleum products; and 

The Government’s plans to jointly build | products. Total electric generating capacity | imported $131 million in manufactured 

an oil refinery with the Government of | was 245 MW. goods, food, and petroleum products. 

TABLE 2 | 

SEYCHELLES: EXPORTS AND REXPORTS OF MINERAL COMMODITIES! 

Commodity 1989 | Destinations 

Aluminum: Metal including alloys: 

Scrap — metric tons 24 Netherlands 16; United Kingdom 8. 

Semimanufactures do. 2 Mainly to United Kingdom. 

Copper: Metal including alloys, scrap do. 12 All to United Kingdom. 

Petroleum refinery products: . 

Gasoline, motor 42-gallon barrels 3 All to Kuwait. : 

Kerosene and jet fuel do. 1 All to bunkers. 

Distillate fuel oil do. 562,976 Kuwait 230,130; Yemen (Sanaa) 55,050; bunkers 277,795. 

Lubricants do. 248 Kuwait 189; bunkers 58. 

Stone, sand and gravel: Sand other than 

metal-bearing metric tons 26 All to Republic of South Africa. 

Table prepared by Virginia A. Woodson. 

TABLE 3 

SEYCHELLES: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1989 Sores IBF 
United States Other (principal) 

METALS 

Aluminum: Metal including alloys: 

Unwrought kilograms 816 673 Republic of South Africa 143. 

Semimanufactures 156 1 Netherlands 47; United Kingdom 44; Singapore 23. 

Chromium: Oxides and hydroxides kilograms 18 18 

Cobalt: Oxides and hydroxides do. 786 — United Kingdom 468; Republic of South Africa 318. 

Copper: Metal including alloys, 
semimanufactures 30 7 United Kingdom 9; Singapore 6. 

Iron and steel: Metal: 

Scrap kilograms 77 — All from Republic of South Africa. 

Steel, primary forms do. 203 — All from France. 

See footnotes at end of table. 
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TABLE 3—Continued 

SEYCHELLES: IMPORTS OF MINERAL COMMODITIES! 

a (Metric tons unless otherwise specified) 

eee 

Commodity 1989 Sources, T98P 
| United States Other (principal) 

, METALS—Continued | | 

Iron and steel:—Continued . 

Semimanufactures: : - 
Bars, rods, angles, shapes, sections 1,839 1 Republic of South Africa 1,365; France 122; Singapore 99. 

Universals, plates, sheets oo 1,356 (?) Japan 427; Republic of South Africa 238; France 145. 

Hoop and strip kilograms : 98 — All from Singapore. 

Wire 40 — Republic of South Africa 38; United Kingdom 2. 
Tubes, pipes, fittings | | 461 (7) United Kingdom 124; Republic of South Africa 110; 

| | . Be Singapore 89. | 
Castings and forgings, rough . 5 — _ Mainly from United Kingdom. 

Lead: Metal including alloys, semimanufactures 14 (7) France 9; Zimbabwe 4. 

Nickel: Metal including alloys: : | 

Unwrought kilograms 2 — All from United Kingdom. 

Semimanufactures : - 1 —_ All from Australia. 

Silver: Metal including alloys, unwrought and | 

partly wrought kilograms 4 — Singapore 2; United Kingdom 2. 

Tin: Metal including alloys: - 

Unwrought , 1 — All from Mauritius. 

Semimanufactures : | 308 — Mainly from France. . 

Tungsten: Metal including alloys, unwrought’ | 

| kilograms 19 — All from United Kingdom. 

Zinc: Metal including alloys, semimanufactures | 20 — Republic of South Africa 15; Hong Kong 3. 

INDUSTRIAL MINERALS 

_ Abrasives, n.e.s.: Grinding and polishing wheels 

and stones 5 — United Kingdom 3; Republic of South Africa 1. 

Boron materials: Oxides and acids kilograms 70 — All from Japan. 

Cement 20,871 — Kenya 10,700; Indonesia 6,947; United Arab Emirates 3,200. 

Clays, crude 1 — All from United Kingdom. 

Fertilizer materials: 

Crude, n.e.s. 1 — Mainly from Republic of South Africa. 

Manufactured: 

Ammonia kilograms 153 — United Kingdom 138; Singapore 9. 
Nitrogenous 100 : — Mainly from Belgium-Luxembourg. 

Unspecified and mixed 7 (7) Netherlands 5; Singapore 1. 
Gypsum and plaster 10 — Singapore 7; Republic of South Africa 3. 

Mica: 

Crude including splittings and waste _ kilograms 80 — All from Republic of South Africa. 

Worked including agglomerated splittings do. 4 — All from Singapore. 

Pigments, mineral: Iron oxides and hydroxides, 

processed do. 190 — Do. 

Salt and brine 462 1 Republic of South Africa 424; Pakistan 32. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured kilograms 340 45 Republic of South Africa 295. | 
| Sulfate, manufactured do. 204 — All from West Germany. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 9 — West Germany 3; Republic of South Africa 3; Singapore 2. 

| Worked 107 — United Kingdom 50; Republic of South Africa 29; 
Thailand 11. 

See footnotes atend oftable. 
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. TABLE 3—Continued 

SEYCHELLES: IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

TT TTT Sources, 1989 
Commodity 1989 a 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued . 

Stone, sand and gravel:—Continued 

Dimension stone:—Continued 

Gravel and crushed rock kilograms 919 — Singapore 812; United Kingdom 50; West Germany 33. 

Limestone other than dimension 72 — Republic of South Africa 62; Belgium-Luxembourg 10. 

Sand other than metal-bearing 9 7 Republic of South Africa 1. 

Sulfur: 

Elemental: Colloidal, precipitated, sublimed 1 (7) Mainly from Republic of South Africa. 

Sulfuric acid 18 — United Kingdom 12; Japan 3. 

Other: Crude kilograms 6 — All from United Kingdom. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural do. 18 — Do. 

Coal: Anthracite 2 — Mainly from West Germany. 

Petroleum: 

Crude 42-gallon barrels (7) (7) 

Refinery products: 

Liquefied petroleum gas do. 2,993 (7) United Kingdom 1,926; Republic of South Africa 1,056. 

Gasoline do. 51,546 (7) Kuwait 51,536. 

Mineral jelly and wax do. 496 (7) West Germany 448; Republic of South Africa 39. 

Kerosene and jet fuel do. 179,091 (7) Mainly from Kuwait. 

Distillate fuel oil do. 930,198 — All from Kuwait. | 

Lubricants do. 9,601 7 United Kingdom 4,885; Singapore 3,077; Italy 1,571. 

Residual fuel oil do. 68,007 — All from Kuwait. 

Bitumen and other residues do. 5,921 — Singapore 5,908. 

1Comparable data for 1988 are not available. Table prepared by Virginia A. Woodson. 

2Less than 1/2 unit. 
3May include scrap. . 

The Electricity Division of the Public exploration wells in the area, within !Where necessary, values have been converted from 

Utilities Corp. had an electric generating | Seychelles’ exclusiveeconomic zone. Mobil, | Comoran francs (CF) to U.S. dollars at the rate of 

capacity of 24 MW from three diesel | as well as Texaco, and two French Compa- | CF272.26=US$1.00, Mauritian rupees (MauRs) at 

powerplants, two on Mahe Island and one on | nies, Elf and Total, had been invited to par- MauRs14.84=US$1.00, French francs (F) at F5.45=US$1.00, 

Praslin Island. An undersea cable extending | ticipate in the exploration by Enterprise Oil | #0¢ fom Seychelles rupees (SR) at SR5.34-US$1.00. 

10km from Praslin Island supplied electricity Ltd. (EOL), a British firm. EOL signed a0 | OTHER SOURCES OF INFORMATION 

to La Digue Island. Limited land area, in- | exploration agreement covering the area in 

creasing population, and dependency upon | 1987 and did preliminary seismic work. It | Agencies 

tourism raised concerns regarding concurrent | hoped to startat least one test well by yearend | Ministry of Economy, Finance, Domestic 

environmental degradation. 1990. Commerce and State Enterprises 

The first Indian Ocean area regional semi- Oil exploration began in Seychelles in 1969 Government Building 

nar on petroleum exploration was held in and continued throughout the 1970’s as Moroni, Grand-Comore Island, Comoros 

Victoria, Seychelles, on December 10-15, | Texaco, Burmah Oil Co. and several other | Ministry of Agriculture and Natural Resources 

1990. One hundred delegates from 27 | licensees performed seismic surveys. Texaco Government House 

countries attended the proceedings, repre- | drilled thefirsttwo exploratory wells in 1970. Port Louis, Mauritius 

senting 10 international organizations and27 | Following Independence in 1976, the Oil | Bureau de Recherches Géologiques et Miniére 

oil companies, including 7 from the United | Productions Act went into effect. Amoco was Service Géologique, Ocean Indian 

States. active during the early 1980’s and drilled three 46 Bis Rue de Nice, P.B. 1206 

In January 1990, Mobil officials, accom- | dry holes off Silhouette Island, about 30 km Saint-Denis, La Reunion 

panied by representatives from Seychelles | northwest of Victoria. Under the Ministry of | finistry for National Development | 

National Oil Co. (SNOC), visited Coetivy | National Development, a petroleum office Independence House, P.O. Box 199 

Island, about 330 km south-southeast of | was set up in 1981. In 1984, SNOC was | Victoria, Mahe, Seychelles 

Victoria. Tar balls from underground seeps | formed as a parastatal company, and a small 

were known to occur on the island’s beaches | technical staff was established. The Govern- Publication 

for many years. The officials evaluated the | ment adopted a new petroleum law in 1986 | Mauritius Chamber of Commerce and Industry 

feasibility of participating in drilling some | and began actively promoting oil exploration. | | Annual Report. 
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By Thomas P. Dolley 

he Republic of the Congo re- Société Nationale Elf Aquitaine (Elf) of | Congo; 26.79% Arco; 21.21% Apache Oil; 
mained a major crude petroleum | France, operating through its subsidiary Elf- | and 3% Citizens Energy Corp. The 
producer in sub-Saharan Africa | Congo, was the primary petroleum producer | American companies will pay exploration 
in 1990. After 5 years of steadily | and accounted for 80% of total production | and startup costs. 

increasing output, crude petroleum pro- | within the Congo. Production of crude oil Following a 5-year hiatus, the state- 
duction achieved a record- high level in the | from the Congo represented 19% of Elf’s | owned Société Congolaise de Recherche et 
Congo for 1990. Petroleum is the mainstay | global production. The other majorproducer | d’Exploitation Miniéres (Socorem) had 
of the Congolese economy and provides at | in the Congo, accounting for about 20% of | hoped to resume mining operations during 
least 50% of the Government’s revenue and | total crude oil output, was Italy’s Azienda | 1990 at two base metal deposits in the 
90% of export earnings. However, in re- | Generali Italiana Petroli S.p.A. (Agip). Elf- | M’Fouati region, 290 km southwest of 
cent years, the global decline in oil prices | Congo and Agip together produce virtually | Brazzaville. The two deposits, Djenguile 
caused plummeting revenue and increased | all of the Congo’s crude petroleum. and Yanga-Koubenza, were to produce 
debt liabilities for the Government. Conse- In early 1990, U.S. companies were | copper, lead, and zinc. However, mining 
quently, the GDP soared to about $5 bil- | making a new presence in petroleum ex- | had notre-commenced by yearend 1990. A 
lion’ in 1990 before a Paris Club debt | ploration and development in the Congo. | beneficiation plant for the mines, built by 
rescheduling took place in September 1990. | On February 1, 1990, Atlantic RichfieldCo. | the U.S.S.R. with a capacity of 6 kmt/a of 
Subsequently, the estimated GDP for | (Arco), Apache Oil, and Citizens Energy | lead, already existed in the region. Prior to | 
yearend 1990 was $2.2 billion. The nonfuel | Corp. of the United States signed an oil | the closure of this plant, lead and zinc were 
minerals sector in the Congo remained | exploration agreement with Hydro-Congo. | mined and exported to the U.S.S.R. Some 
virtually unexploited. The signing followed more than 1 year of | small base metal mining still persists. Ad- 

Mining legislation in the Congo is based | negotiations and covered exploration and | ditionally, Socorem reported that negotia- 
on law 29-62 of June 1962. The law has | production rights on the Marine 8 Field | tions were proceeding with unnamed U.S. 
been amended several times, most recently | offshore of Pointe-Noire. The tract was companies to study possible exploitation of | 
with Decree No. 86/814 of June 11, 1986. | reported to cover 980 km. Arco was des- | diamonds and gold in the Congo. Congo | 
In general, mining is carried out by the state | ignated as the operator of the field. Equity | exported more than $7 million worth of | 
or through joint-venture agreements. Hy- | partnerships in the permit were 50% Hydro- | gem-quality and industrial-grade diamonds 
dro-Congo is the state-owned petroleum 
company. 

Congolese crude oil exports reached TABLE 1 

approximately 52 Mbbl in 1990. Congo’s CONGO: PRODUCTION OF MINERAL COMMODITIES! producing oilfields are all offshore. Of the 
total crude oil production in the Congo, 
at least 70% is exported to the United Commodity’ 1986 1987 1988 1989° 1990° 
States. The United States imported ap- | Cement, hydraulic? metric tons 58,000 76,000 77,000 77,000 77,000 
proximately $360 million worth of Con- | Copper, mine output, 
golese crude oil in 1990. Additionally, | Cu content do. 250 726 726 1,000 1,000 
Gabonese manganese ore and concentrate | Gas, natural:° 
transshipments are exported through the | ~ Gross _ million cubic meters 368 368 368 368 368 Congo. The United States imported about OV 350 350 350 350 350 
$1.7 million worth of manganese exported Gold, mine output, SS 
through the Congo in 1990. Au content* kilograms 5 4 4 4 4 The petroleum industry in the Congo was Lead, mine output, 
beset by strikes and labor unrest in late 1990. | pp content: metric tons 1,400 1,400 1,750 1,000 1,000 Though short lived, the strikes were in re- Lime ~~~ do. ~—*7,000 7,000 7,000 7,000 7,000 
sponse to the planned restructuring of Hy- Petroleum,crde. 

dro-Congo and the concomitant employee thousand 42-gallon barrels 43,435. 44,895 49,275 «55,000 458,765 layoffs. Some loss of revenue was incurred Zinc, mine output, 
| due to the strikes being coincident withthe | 7, content metric tons 2300 2300 1,750 1,000 1,000 

_world oil price surge caused by Iraq’s in- ‘Estimated. "Preliminary. 
vasion of Kuwait. Despite these problems, | tnctudes data available through Jan. 31, 1992. 
the Congo experienced record production "In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, gravel, sand, and stone) presumably levels an d revenues, wi th the tren d expec te d Studs imported ek s not reported quantitatively and available information is inadequate to make reliable estimates of output levels. 

to continue into 1991. 4Reported figure. 
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to the United States in 1990. This repre- | Most of this capacity is hydroelectric, with Congo and bentonite, granite, gypsum, ka- 

sented an increase over previous Congo- | diesel generators operating in isolated ar- | olin, marble, and talc elsewhere. Success- 

lese diamond exports to the United States | eas. Railroads within Congo total 797 km. ful nonfuel mineral resource development 

for 1989, which were more than $3.5 mil- | Highways total 12,000 km, of which 560 in the Congo is dependent on the develop- 

lion. The vast majority of diamonds ex- | km has a bituminous surface. ment of an adequate transportation infra- 

ported from the Congo originate in Zaire. Congo’s nonfuel mineral resource po- | structure. 

Historically, diamond production in the | tential has yet to be exploited. Copper, lead, 

Congo has been insignificant. and zinc mineralization exist in the Congo 

Société Nationale d’Energie is the | along with occurrences of iron ore. Indus- ~ tWhere necessary, values have b 
. .. ? . . . : y, values have been converted from 

Government’s electrical utility in Congo. | trial mineral resource potential includes | Communauté Financitre Africaine francs (CFAF) to U.S. 

Total installed electical capacity is 133 MW. | potash and phosphate in southeastern | dollars at the rate of CFAF272.26-US$1.00. 
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OF COTE D’ IVOIRE 

By Hendrik G. van Oss 

he production of mineral com- | the year remained the Mining Code (law | volcanosedimentary rocks of the Birimian 
modities played a relatively mi- | No. 64-249) of July 3, 1964. In a similar | series. This terrane hosts lode gold and other 
nor role in the economy of Céte | vein, a new contractual framework for oil | deposits, such as iron, manganese and 
d’Ivoire in 1990. Mining rev- | and gas exploration was drafted during 1989 | nickel. Some gold deposits are in extensions 

enues were equivalent to an estimated 5% | and was released in June 1990 as part of a | of greenstone belts that have been the source 
to 6% of the country’s GDP of about $9.8 | new exploration promotion program. This | of significant gold production in Ghana and 
billion;' however, minerals accounted for | supplemented the Petroleum Code (law No. | Mali. Placer gold occurrences, most derived 
about 13% of the value of the country’stotal | 70-849) of August 3, 1970, as modified in | from Birimian lode occurrences, are wide- 
exports. The Ivoirian economy remained | 1975, 1982, and 1983. The Government has | spread. Diamond-bearing kimberlites have 
dominated by the production of agricultural | traditionally taken an equity interest in | been found in north-central Céte d’Ivoire; 
products, notably cocoa, coffee, and tim- | mineral exploitation, either through the | some of these have been mined, as have 
ber. As in 1989, low world prices for cocoa | Société Nationale d’Opérations Pétroliéres | several placer deposits derived from these 
and coffee severely hurt the country’s export | dela C6te d’Ivoire (PETROCI), or through | kimberlites and from sources outside the 
revenues and its economy in general. Not- | the Société d’Etat pour le Développement | country. 
ing the significant revival in the past few | Minier de la Céte d’Ivoire (SODEM)), for Tertiary clastic sedimentary rocks exist 
years of the mining industries in some other | fuel and nonfuel minerals, respectively. | along and offshore part of the country’s 
West African countries such as Ghana and | These parastatals are also involved in min- | Atlantic coast, and form a sedimentary ba- 
Mali, the Government has begun to reassess | eral exploration, commonly in cooperation | sin that hosts Céte d’Ivoire’s modest known 
past policies favoring the non-mining sec- | with foreign entities. The degree of state | oil and natural gas reserves and holds 
tors. equity participation in new ventures has | promise of additional discoveries. 

The Ivoirian mineral economy in 1990 | decreased in recent years; however, foreign With the closure of the Espoir offshore 
remained dominated by the production of | investors are still encouraged to take | oilfield toward yearend 1988, brought on 
petroleum, albeit at the modest level result- | Ivoirian partners. by severely declining reserves, the country’s 
ing from the late 1988 closure of one of the The Government’s new attitude to min- | oil production fell almost 85% to only about 
country’s two oilfields. Two oil refineries | ing, and the geologic similarity of the | 2,000 bbl/d in 1989, with about the same 
operated during the year, largely on im- | country to its mineral-rich neighbors, have | production in 1990. 
ported input, but their output was inadequate | encouraged both the reevaluation of cer- Céte d’Ivoire’s trade is dominated by the 
to meet demand. In the past, Céte d’Ivoire | tain known deposits in Céte d’Ivoire and | export of agricultural products, the import 
has had a modest production of gold, dia- | the startup of a number of new grassroots | of petroleum products, and the transship- 
monds, and manganese ore, as well as con- | mineral exploration programs. These efforts | ment of goods for some of the country’s 
struction materials. However, manganese | have begun to pay off, and mineral produc- | landlocked neighbors. Total exports in- 
has not been produced since 1970, and gold | tion is expected to play a larger role in the | creased slightly in 1989 to about $2.7 bil- 
and diamonds have in recent years only been | Ivoirian economy in the near future. The | lion and are estimated to have been about 
produced by artisanal methods, in small | country’s first new gold mine in many de- | $3 billion in 1990. In 1989, the latest year 
quantities. The country’s cementproduction | cades commenced operations late in 1990, | for which complete data were available, 
in 1990 was well below capacity and was | and another gold property is expected to be | sales of cocoa, coffee, and timber amounted 
entirely dependent on imported clinker. in production by about 1993. Other gold | to about $1.3 billion. 

Employment in the minerals industry is | exploration efforts are underway. A feasi- Total mineral commodity exports in 
relatively insignificant, numbering about | bility study on a large nickel laterite de- | 1990, including trans-shipments, are esti- 
1,500 in the petroleum production and re- | posit was completed during the year, and | mated to have amounted to about $390 
fining companies and perhaps 1,000 others | financing is being sought to bring the prop- | million, of which petroleum product exports 
in the cement and construction materials | erty into production. Oil exploration was | contributed an estimated $325 to $340 mil- 
sector. Estimates of the number of artisanal | ongoing during the year, and efforts were | lion. By comparison, petroleum product 
gold and diamond miners are not available, | being made to develop a known natural gas | exports in 1989 amounted to about $265 
but the number in 1990 probably did not | field. A number of offshore petroleum ex- | million. Although much of the petroleum 
exceed 1,000 persons. ploration blocks were opened to bidding at | product exports represent refinery output 

Following the lead of other countries in | midyear. based on imported crude petroleum, the 
the region, the Government began drafting Virtually all of Céte d’Ivoire is made up | increase in export value in 1990 appears to 
a new mining code in 1990; however, the | of Precambrian rocks, including a number | be at least in part due to petroleum price 
basic mining law of Céte d’Ivoire during | of northeast-trending belts containing | increases associated with instability in the 
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. TABLE 1 

COTE D’IVOIRE: PRODUCTION OF MINERAL COMMODITIES' 

Commodity? 1986 1987 1988 1989? 1990° 

Cement? thousand metric tons 776 653 700 500 500 

Diamond** | carats 13,600 21,000 11,157 11,689 12,000 

Gold* kilograms 5 7 6 13 20 

Petroleum: 

Crude thousand 42-gallon barrels 6,600 6,200 4,721 "771 "770 

Refinery products:° 

Motor gasoline do. 2,190 2,555 2,562 2,562 2,562 

Kerosene and jet fuel do. 3,285 3,285 3,294 3,294 3,294 

Distillate fuel oil do. 3,650 3,650 3,660 3,660 3,660 

Residual fuel oil do. 3,650 3,650 3,660 3,660 3,660 

Liquefied petroleum gas do. 350 350 350 350 350 

Other do. 365 365 366 366 366 

Total do. 13,490 13,855 13,892 13,892 13,892 

‘Estimated. PPreliminary. 

‘Includes data available through May 31, 1991. 
2In addition to the commodities listed, Céte d’Ivoire produces clay, stone, and sand and gravel for local construction purposes. Information is inadequate to make reliable estimates of output levels. 

3Qutput based entirely on imported clinker. 

4Does not include artisanal production smuggled out of the country. 

5Reported figure. 

Data are for fiscal year ending July 30. 

. 7Production from the Bélier Field only. Espoir Field shut down Oct. 26, 1988, 

| TABLE 2 , | 

COTE D’IVOIRE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

Mai di Maj fi . Location of main Annual 
ajor commodity ajor operating companies facilities capacity 

Cement 
thousand metric tons Société des Ciments Clinker-grinding 600. 

d’ Abidjan plant at Abidjan 

Do. Société Ivoirienne de do. °750. 

| Ciments et Matériaux 

Do. Société des Ciments Clinker-grinding °300. 
du Sud Ouest plant at San Pedro 

Gold 
kilograms Société des Mines d’Ity' Open pit mine, 90 650. 

kilometers southwest 

Man 
Petroleum, crude 
thousand barrels Esso consortium Bélier offshore field, 730. 

32 kilometers southeast 

of Abidjan 

Petroleum, refined 
thousand barrels Société Ivoirienne de Petroleum refinery in Crude input: 

Raffinage (SIR) Abidjan 21,500. 

Do. Société Multinationale Petroleum refinery in Crude input: 
de Bitumes Abidjan 10, asphalt 

output: 5. 

‘Estimated. 

‘Mining commenced in 1990. First gold pour was in Jan. 1991. Reported grade is 7 grams per ton. 

Persian Gulf region. Exports of non-metallic | were toneighboring West African countries. | accounted for about 25% of the increase-- 
minerals amounted to an estimated $30 to | Mineral commodity exports to Europe and | largely as a result of higher oil prices in- 

$35 million in 1990, of which cement ex- | tothe United Staes accounted for about 10% | duced by the conflict in the Persian Gulf. 

ports accounted for about 90%. Fertilizer | and5% ofthe total, respectively; mostofthese | Petroleum and petroleum product imports 
exports are estimated to have amounted to | exports were of refined petroleum products. | amounted to an estimated 21% of total im- 
almost $10 million. Exports of metallic Total imports in 1990 are estimated to | ports and about 85% of mineral commod- 
minerals are estimated to have been worth | have amounted to about $1.95 billion, an | ity imports. Crude petroleum imports alone 
less than $1 million. About 85% of Céte | apparent 30% increase from those of 1989. | accounted for an estimated 75% of total 
d’Ivoire’s total mineral commodity exports | Petroleum and petroleum product imports | mineral imports. About one-third of the 
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petroleum and petroleum product imports | and envisions a 7-year mine life, with an | 10%. Marshall purchased Eden Roc’s share 
were destined for reexport, either as trans- | average annual gold output of 650 kg. of the property in early 1989, but the latter’s 
shipped petroleum products, or after refin- Marshall Minerals Corp. of Canadacon- | name has been retained. 
ing in Céte d’Ivoire. The country’s imports | tinued both exploration and reserve-delin- A number of companies are known to be 
of non-metallic minerals amounted to an | eation drilling in its Afema shear zone gold | exploring for gold in Céte d’Ivoire, although 
estimated $39 million, of which about 75% | concession in the southeastern corner of the | few results have been announced. In their 
was accounted for by clinker and gypsum | country. The Afema shear zone is anexten- | 1989 annual report, France’s Bureau de 
imports for the cement industry. Salt im- | sion of the gold-rich Bibiani belt inGhana. | Recherches Géologiques et Miniéres an- 
ports amounted to an estimated $5 million, | Exploration by Marshall to date has only | nounced that drilling on the Angovia gold 
and fertilizer imports were an estimated $20 | covered part of the company’s 7.5-km by | deposit southwest of Bouaké had indicated 
million. Imports of metallic minerals were | 27-km concession and a few of the known | a resource of 2.8 Mmt grading 5 g/mt of 
minor, amounting to about $2 million. deposits; most of the reserves so far delin- | gold. | 

France was the source of about one-third | eated are in the Asupiri and Aniuri depos- Céte d’Ivoire has significant nickel and 
of Cote d’Ivoire’s total imports, but only | its. The former appears to have the largest | cobalt resources in laterites overlying ul- 
about 4% of the country’s imports of min- | reserves and the best grades, but is an un- | tramafic rocks near Sipilou, northwest of 
eral commodities. Imports of mineralcom- | derground mining proposition. A | Man. Discovered in the early 1970’s by 
modities were from a wide range of | prefeasibility study, completed in Novem- | SODEMI, the nickel deposits were drilled 
countries, especially in Africa. Mineral | ber, concluded that open pit mining of the | by Falconbridge Ltd. of Canada from 1979 
commodity imports from African countries | oxide ore in the Aniuri and some smaller | to 1982. At Sipilou, a resource in excess of 
totaled an estimated $390. Most of the | satellite deposits was economic using heap- | 50 Mmt, grading 1.9% Ni, was outlined. At 
country’s crude petroleum imports were | leach extraction of the gold. Gold resources yearend 1989, Trillion Resources of Canada 
from Nigeria. The non-petroleum mineral | have also been identified in sulfide ore un- | signed a joint venture with SODEMI to 
component of imports from African coun- | derlying the oxide ore at several of the de- | further evaluate the deposit. A feasibility 
tries amounted to an estimated $18 million, | posits; however, this material, which also study, which reevaluated the SODEMI and 
including salt, $5 million, and clinker, $8 | contains active carbon, requires | Falconbridge drilling, recalculated the re- 
million. Metallic mineral imports wereonly | preoxidation and is thus not amenable to | serves, and did some additional metallurgi- 
a minor component of these imports; the | heap leaching. _ cal work, was completed in September 
most significant imports of this type were Reserves presented in the prefeasibility | 1990. According to Trillion, the study con- 
of manganese ore from Gabon, worth an | study were almost immediately superseded | cluded that the Sipilou deposit has minable 
estimated $700,000. Fertilizer imports (in- | by the results of a continuing drilling pro- | reserves of 81 Mmt grading 1.65% Ni- 
cluding manufactured) from African coun- | gram. The adjusted surface reserves at | equivalent (defined as equal parts Ni and 
tries amounted to an estimated $8 million. | yearend for Aniuri were given by Marshall | Co), at a 1.4% Ni-equivalent cutoff. Be- 
Imports of mineral commodities from the | as about 640,000 tons, grading 4.31 g/mtof | cause the stripping ratios are high, the com- | 
United States were estimated to have been | gold. This included about 140,000 tons of | pany was seeking a partner to exploit the 
worth about $11 million, about 50% of | mixed sulfide-oxide ore in the lowest pit | deposit, and in the interim, was hoping to 
which was of partially refined petroleum | bench; leaching of this material will havea | do exploration work on some smaller, 
products, and about 45% was of fertilizers. | gold recovery of only about 50% to 60%, | higher grade deposits in the area that could 

Société des Mines d’Ity, a joint venture | compared with 85% to 90% in the overly- | be more cheaply mined. The best of these, 
between SODEMI, 60%; and | ing pure oxide ore. The adjusted under- | to date, is the Moyango deposit, with ap- 
COFRAMINES of France, 40%, com- | ground reserves for Aniuri were 456,000 | parent reserves of 20 Mmt grading 2.5% 
menced site preparation early in 1990 on | tons (all classes) at an average gold grade | Ni-equivalent. 
the Ity gold deposit southwest of Man. A | of 4.6 g/mt. For Asupiri, the underground 
cyanide plant adequate for the planned 700- | reserves (all classes) were about 463,000 'Where necessary, values have been converted from 
mt/d heap-leach operation was constructed | tons at an average gold grade of 7.4 g/mt. | Communauté Financiére Africaine francs (CFAF) to USS. 
for the mine by Kappes, Cassiday and As- | Total surface reserves for the Afema con- | dollars at the rate CFAF272.26=US$1.00. 
sociates of the United States and was | cession, including several satellite depos- 
shipped to Céte d’Ivoire at the end of Sep- | its, were listed as 1.6 Mmt (all classes) at 
tember 1990. Gold production had been | 3.5 g/mt of gold. The total underground | OTHER SOURCES OF INFORMATION 
anticipated by yearend, but minor startup | reserves were given as about 920,000 tons 
problems delayed the first gold pour until | grading about 6 g/mt of gold. Direction de la Géologie 
the end of January 1991. The open pit mine’s Financing for the mine was being nego- Ministére des Mines 
reserves are in gold-bearing laterite and | tiated at yearend, and it was anticipated that B.P. V28 
were reported by the SODEMI to be | site preparation would commence in early Abidjan, Céte d’Ivoire 
715,000 tons grading 7 g/mt of gold. In | 1991. Kappes Cassiday wastoconstructthe | Société Nationale d’Opérations Pétroliéres 
addition, there is a resource of almost 1.5 | cyanide plant for the heap-leach operation, de la Céte d’Ivoire (PETROCI) 
Mmt grading 9 g/mt of gold within a co- | which was to mine 150,000 tons in the first B.P. V194 
lumnar clay zone beneath the laterite. | year and 180,000 mt/a thereafter. The first Abidjan, Céte d’Ivoire 
However, metallurgical problems withthis | gold pour was anticipated by early 1992. | Société pour le Développement Minier 

. clay material have, to date, prevented it from | The operating company is Société Miniére de la Céte d’Ivoire (SODEMI) 
being added to the reserves. The existing | d’Afema, a joint venture of Eden Roc Min- 01 B.P. 2816 
mining operation is restricted to the laterite | eral Corp. of Canada, 90%, and SODEMI, Abidjan 01, Céte d’Ivoire 
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By Thomas P. Dolley 

he mineral industry remained a | 20 of 1976. Recent petroleum policy called | economy, amounting to $1.3 billion in fis- 
minor contributor to the Egyptian | forall oilexploration permits tobe awarded | cal year 1989-1990. Total exports of 
economy in 1990. The mineral | as production-sharing agreements and | Egyptian products amounted to approxi- 
fuels sector was the exception by | conversion of all joint ventures into pro- | mately $4.3 billion, an increase of almost 

virtue of its petroleum production and export | duction-sharing agreements. Additionally, | $1 billion over the 1989 figure. However, 
revenues. Foreign petroleum exploration | a new natural gas clause should allow for- | total import trade amounted to an estimated 
operators in Egypt were encouraging the | eignconcessionaires to share directly inthe | $11.7 billion in 1990. 
Government to allow greater flexibility con- | profits from gas production and provide 
ceming costrecovery and profit sharing, and | exploration incentives where they previ- | 
longer periods of exploration and evaluation | ously did not exist. STRUCTURE OF THE 
time. The operators acknowledged that Egypt was not a member of the Organi- | MINERAL INDUSTRY 
greater flexibility would allow for more in- | zation of Petroleum Exporting Countries. |= ——s—“‘(COwt””*”*”*~<‘OSOSOSOSOCOCOCO”.O;~™” 

| tense exploration at the Western Desert | Thus, a Government commission sets the Virtually all mining and mineral pro- 
frontier with Libya, and the Red Sea along | price per barrel of crude oil exports on the | cessing in Egypt was carried out by Gov- 
with the Sinai peninsula. Ist and 15th of each month. The price set | ernment-owned mining companies. Egypt’s 

Remittances of Egyptian workers in the | usually paralleled the world petroleum | Mining and Refractories Corp. (Maric) was 
gulf states remained the largest foreign | price. Because of the high-sulfur content of | the parastatal under the Ministry of Indus- 
exchange earner in Egypt in 1990. However, | Egyptian crudes, the price tended to be | try that controlled the mining and refrac- 
the Egyptian economy suffered in 1990 | somewhatlower than the comparable world | tories industries. Foreign investors in the 

from inflation, foreign exchange shortages, | petroleum price. mining industry coordinate exploration 
arrears in debt service, and increasing un- activities through the Egyptian Geological | 
employment and underemployment. These Survey and Mining Authority (EGSMA), 
economic trends continued unabated into PRODUCTION ae which is subordinate to ihe Ministry of 
early 1991 and were exacerbated by the ; Petroleum and Mineral Wealth. In the event 

Persian Gulf Crisis and War commencing aay 5 ies Pa 1500 nenon "tine that the foreign mining investor enters the 
in August 1990. The estimated gross do- aged 1 43% | nm ’ the previ mg production stage of development, a joint 
mestic product for the year ending June 30, an estimated 3” increase over the previous venture company is formed with EGSMA. 

sae year. Natural gas production along with . ; 
1990, was $34 billion. foreion interest and activities in hvd Maric controls five major parastatals 

The developments in Iraq and Kuwait bon ot io “tio al acy} ed. yorocar” | which dominate the Egyptian mining in- 
precipitated an exodus of expatriated Does OTalTOn a’sO INCTeAsed. ; dustry. These companies are the El Nasr 
Eevotian workers back to Eevot. The results ominant nonfuel mineral production 
gyptian workers gypt. [heresu ; . | Phosphate Company, Red Sea Phosphate 

: and concomitant downstream products in 
of this were increased unemployment, 1990 hosph ; Company, Misr Phosphate Company, the 

; ; ; ws were phosphates, kaolin, gypsum, | ©. | 
which was estimated at 22%. This condition sand for class. handmade porcelain. and Sinai Manganese Company, and the El Nasr 
was exacerbated by the loss of an estimated Finished oduct P , Saline Company. 
$5 billion in hard currency from displaced MSHI Blass PROGuets. Iron and steel production, along with oil 
gulf workers’ salaries and sagging tourism, | ————H-______________________ | production and refining, was based on 
the second leading foreign exchange earner | TRADE production-sharing agreements when in- 

in Egypt. OCS. VOLVed With foreign oil companies. The 
The burgeoning Egyptian debt service With the exception of petroleum, phos- | Government generally held a 50% equity 

was partially relieved by the United States | phates and salt remained the primary min- | ownership in these production-sharing 
and the Gulf states through the forgiveness | eral exports of Egypt. The United States | agreements. 
of $15 billion of debt. The trade deficit for | was Egypt’s leading trading partner in 1990, 
1990 was approximately $7.4 billion. followed by Italy, Romania, and Israel. The | <= JT __—— 

U.S. exports to Egypt in 1990 were an es- COMMODITY REVIEW 
UASTOnAnrmamnnarimana. | timated $2.3 billion, down from the $2.6 
GOVERNMENT POLICIES billion in exports of 1989. Metals 
AND PROGRAMS Hydrocarbon exports account for ap- 

| proximately 43% of total exports. These Iron and Steel.—By yearend 1990, the 
Mining legislation dated back to the | hydrocarbon exports represent an estimated | Government anticipated German loans to 

Mining and Petroleum Code, Law No. 66 | 47% of total Egyptian crude oil production. | increase railway and landing facilities for 
of 1953, and Mining Code Law No. 86 of | Petroleum exports continued to be an im- | the iron ore mine at the Bahraiya Oasis in 
1956. The Egyptian General Petroleum | portant source of foreign exchange for the | the Western Desert. The refurbishment is 
Corp. (EGPC) was created under Law No. | Egyptian expected to increase domestic iron ore 
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TABLE 1 

EGYPT: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 1988 | 1989P -1990° 

METALS 

Aluminum metal 175,000 178,850 173,460 179,500 179,167 

Copper, refined, secondary 2,500 2,500 | 74,000 23,600 3,600 

Iron and steel: | | 

Iron ore and concentrate thousand tons 2,135 1,700 2,000 22,562 22,405 

Pig iron do 121 46 132 — 132 7108 

Crude steel do 281 347 347 21,400 22,100 

Semimanufactures do NA NA NA NA NA 

Ferroalloys: Ferrosilicon 7,221 7,702 7,806 ~ 7,800 27,922 

INDUSTRIAL MINERALS | : 

Asbestos 476 209 166 2312 2369 

Barite 3,385 4,116 5,651 27,295 266,197 

Cement: Hydraulic thousand tons 7,612 8,746 9,787 29,507 215,299 

Clays: : 

Bentonite 5,126 3,827 3,166 23.512 24.904 

Fire clay 364,300 148,727 150,000 2250,000 ?128,130 

Kaolin 127,784 125,256 re124,000 121,515 749,032 

Feldspar, crude 19,287 15,963 6,131 227,731 29,894 

Fluorspar 80 776 1,849 71,721 *1,249 

Gypsum and anhydrite, crude 905,688 1,088,472 1,100,000 21,309,426 7482,310 

Lime*® . 95,000 95,000 ~ 95,000 95,000 767,650 

Nitrogen: Ammonia, N content thousand tons 2679 2789 788 728 735 

Phosphate: Phosphate rock do 1,271 1,167 1,146 *1,347 71,143 

Salt, arine | do 976 1,012 922 1,162 2089 

Sodium compounds: 

Soda ash °50,000 °45,000 47,711 47,000 52,180 

Sodium sulfate 18,940 42,484 °42,000 745,677 741,418 

Stone, sand and gravel: 

Basalt thousand cubic meters 899 1,044 1,050 873 870 

Dolomite’ thousand tons 500 500 500 500 500 
Granite, dimension cubic meters 2,938 2,000 re12,000 221,487 21,000 

Gravel thousand cubic meters 11,214 11,200 ©11,000 211,527 11,000 

Limestone and other calcareous n.e.s. do 13,476 14,785 ©15,000 216,347 *286 

Marble blocks (including alabaster) cubic meters 40,000 27,814 13,000 227,857 2743 

Quartz NA NA NA NA NA 

Sand including glass sand thousand cubic meters 13,122 246 55 711,645 223,315 

Sandstone do 475 417 °400 2316 300 

Sulfur: 

Elemental, byproduct® 7,300 7,600 | 7,600 7,600 7,600 

Sulfuric acid 55,000 €57,000 31,274 31,000 765,268 

Talc, steatite, soapstone, pyrophyllite 8,800 °7,500 7,268 *7,146 76,340 

Vermiculite 495 °500 236 2272 228 

MINERAL FUELS AND RELATED MATERIALS 

Coke: Oven and beehive thousand tons 908 “900 936 930 ?1,077 

Gas, natural: 

Gross production million cubic feet 180,000 195,200 195,000 226,000 240,000 

Marketed do 155,000 155,000 155,000 155,000 155,000 

Petroleum and refinery products: 

Crude thousand 42-gallon barrels 296,745 327,040 309,520 310,980 319,375 

See footnotes at end of table. 
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TABLE 1—Continued 

EGYPT: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 1988 1989P 1990° 

MINERAL FUELS AND RELATED 

MATERIALS—Continued | 

Petroleum and refinery products:—Continued 

Refinery products: 

Gasoline and naphtha do 27,000 °27,000 °27,000 27,000 27,000 

Kerosene and jet fuel do 20,000 *20,000 °20,000 20,000 20,000 

Distillate fuel oil do 30,000 30,000 30,000 30,000 30,000 

Residual fuel oil do 60,000 °60,000 °60,000 60,000 60,000 

Lubricants do 1,000 *1,000 1,000 1,000 1,000 

Liquefied petroleum gas do 5,000 ©5,000 °5,000 5,000 5,000 

Asphalt do 2,000 ©2,000 2,000 2,000 2,000 

Unspecified do 4,500 £4,500 4,500 4,500 4,500 

Refinery fuel and losses do 6,500 6,500 — °6,500 6,500 6,500 

Total do 156,000 ©156,000 ©156,000 156,000 156,000 

“Estimated. PPreliminary. "Revised. NA Not available. 

!Table includes data available through March 25, 1991. 

Reported figure. 

TABLE 5 

EGYPT: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1988 1989 TF. eRmQeEeeeeee 
United States Other (principal) 

METALS 
Alkali and alkaline-earth metals 20 — 

Aluminum: Metal including alloys: 

Scrap 300 366 — Lebanon 365. 

Unwrought 1 1,375 — Jordan 642; Japan 402; Switzerland 100. 

Semimanufactures 121,513 115,883 20 Netherlands 55,461; Italy 34,763; Saudi 

Arabia 5,326. 

Copper: 

Matte and speiss including cement copper — 51 — West Germany 41; Greece 10. 

Metal including alloys: 

Scrap 857 38 — Netherlands 22; Belgium-Luxembourg 16. 

Unwrought — 3,181 — Italy 1,289; Netherlands 779; West 

Germany 560. 

Semimanufactures 302 1,272 () _ Netherlands 463; Iraq 300; Austria 255. 

Iron and steel: Metal: 

Scrap 1,392 2,292 — Netherlands 1,412; United Kingdom 355; 

Japan 268. 

Pig iron, cast iron, related materials 3 120 — Saudi Arabia 90; Sudan 30. 

Ferroalloys: 

Ferromanganese 10 — 

Ferrosilicon 15,170 14,815 — Japan 5,419; West Germany 4,387; Italy 1,068. 

Steel, primary forms 43,101 14,270 — West Germany 5,000; Austria 2,997; 

Albania 2,623. 

See footnotes at end of table. 
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TABLE 2—Continued 

EGYPT: EXPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Destinations, 1989. 
Commodity 1988 1989 United States Other (principal) 

METALS—Continued 

Iron and steel:—Continued | 

Semimanufactures: 

Bars, rods, angles, shapes, sections = ~—~—«*17,,632 29,971 _— West Germany 12,307; Belgium-Luxembourg 
9,433; Spain 3,522. 

Universals, plates, sheets 32,648 28,166 — Spain 6,343; Turkey 4,779; West Germany 

4,117. 

- Hoopandstrip = asi (stst—<‘C;O.O!.O!O!!OC(«~S UU!!! (U8 S8B!U!U!U!™!™€©€©€©€6Um)~™~™~”:*«Cag 2,100; Turkey 470.—=C*C*C*~*~—~—~—~—~™ 
Wire sssi—i‘—sSO:——Cit 98 62,412—=“‘<«*‘é‘4~= West Germany 24,186; Spain 14,818; 

Belgium-Luxembourg 14,306. 

Tubes, pipes, fittings 4,348 3,731 3,092 Sudan 401; Jordan 199. 

Castings and forgings, rough 390 916 — Iraq 464; Oman 111; Libya 93. 

Lead: a 

Oxides 49 — 

Metal including alloys: Semimanufactures 34 — 

Magnesium: Metal including alloys, scrap — 30 — All to Netherlands. 

Manganese: Ore and concentrate, | 

metallurgical-grade I — 

Nickel: Metal including alloys, semimanufactures — 3 — All to Ethiopia. 

Zinc: 

Oxides — 60 — All to India. 

Metal including alloys: 

Scrap — 580 — India 320; Republic of Korea 260. 

Unwrought 6 135 — India 86; Japan 20; Greece 10. 

Semimanufactures 350 268 — All to India. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing 

wheels and stones 18 22 — All to Cyprus. 

Cement 9,986 1,400 — All to Sudan. 

Clays, crude 5,785 386 — United Kingdom 152; undetermined 218. 

Feldspar, fluorspar, related materials — 21 — Italy 20. 

Fertilizer materials: Manufactured: 

Ammonia i (ai‘™OSOSOSO™~™~*~*~*~*~*~*~”~”C! _ 1,804 _— Jordan 1,503; Greece 300. 
“Nitrogenous  sst—(‘iéOSOSO;””C#*‘*dS;STST! 88824 )|)|)©)6)©6©6©6™©6€6UM~~C~~ é@QR ance 17,161; Belginum-Luxembourg 8,998; _ 

Jordan 5,262. 

Phosphatic 4,000 _— 

Potassic — 45 — All to Italy. 

Unspecified and mixed 3,711 60 — All to U.S.S.R. 

Lime 80 80 — All to Kuwait. 

Mica: Worked including agglomerated splittings — 1 — All to U.S.S.R. 

Phosphates, crude 122,254 291 — Sudan 150; Oman 100; Saudi Arabia 41. 

Pigments, mineral: ron oxides and 

hydroxides, processed 51 12 — All to Jordan. 

Salt and brine 122,017 131,775 — Italy 104,852; Lebanon 16,308; Nigeria 10,000. 

Sodium compounds, n.e.s.: Soda ash, 

natural and manufactured — 5 — All to West Germany. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 2,945 2,854 — West Germany 2,164; Italy 458. 

See footnotes at end of table. 
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TABLE 2—Continued 

EGYPT: EXPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989 United States. =~=~=~—~—~SOther (principal) ™” 

INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel:—Continued 

Dimension stone:—-Continued . 

Worked 372 14 — Saudi Arabia 8; Austria 4. 

Gravel and crushed rock 2,011 — 

Sand other than metal-bearing 24,284. 16,646 200 Oman 16,310. 

Sulfur: Elemental: Colloidal, precipitated, 

sublimed — 40 — All to Sudan. 

Sulfuric acid — 230 — Qatar 200; Libya 30. 

Talc, steatite, soapstone, pyrophyllite 528 285 — East Germany 185; Poland 100. 

Other: Crude — 25 — All to Saudi Arabia. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 60 — 

Carbon black 1 — 

Coal: Anthracite and bituminous — 233 — Saudi Arabia 120; West Germany 113. 

Coke and semicoke 72,544 167,748 18,428 Tunisia 68,345; Brazil 33,000; France 28,921. 

Petroleum: 

Crude thousand 42-gallon barrels 51,022 42,909 1,922 Israel 11,745; Italy 10,367; Singapore 4,826. 

Refinery products: 

Liquefied petroleum gas do. 49 936 — Yemen (Sanaa) 572; Lebanon 117; India 62. 

Gasoline do. 200 13 — All to France. 

Mineral jelly and wax do. 342 162 34 West Germany 122. 

_ Kerosene and jet fuel _ do. 10,706 (7) — All to Austria. 

Distillate fuel oil do. 1,077 19,730 101 France 6,018; Italy 4,936; bunkers 6,013. 

Lubricants do. 12 3 — Jordan 2; Kuwait 1. 

Residual fuel oil do. 13,377 358 29 West Germany 116; France 110; United 

Kingdom 68. 

Bitumen and other residues do. 215 — 

Bituminous mixtures do. (?) — 

Petroleum coke do. (?) 168 — France 91; United Kingdom 55. 

‘Revised. 
!Table prepared by Virginia A. Woodson. 

2Less than 1/2 unit. 
3Unreported quantity valued at $17,354,000. 

TABLE 3 

EGYPT: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989 United States. ~~ Other(principal)—ttst~S~S 

METALS 

Alkali and alkaline-earth metals —_ value, thousands — $26 $1 West Germany $24. 

Aluminum: 

| Ore and concentrate 2 784 14 West Germany 299; Brazil 178; Ireland 92. 

Oxides and hydroxides 554 1,216 35 India 1,023; West Germany 59. 

Metal including alloys: 

Unwrought 1 — 

Semimanufactures 2,089 2,657 11 Italy 809; West Germany 761; France 265. 

See footnotes at end of table. 
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TABLE 3—Continued 

| EGYPT: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 

Commodity 1988 1989 United States Other (principal) 

METALS—Continued 

Chromium: Oxides and hydroxides 111 116 — Poland 55; China 54. 

Cobalt: Oxides and hydroxides — 15 — China 6; United Kingdom 2; undetermined 6. 

Copper: 

Matte and speiss including cement copper 998 17 — All from Italy. 

Metal including alloys: | 

Scrap sts—<‘—sSSSOSSSSSS 11 4 — All for ship’s stores. 

—Unwrougtt 

1,085. | 

Iron and steel: 

Iron ore and concentrate: 

Excluding roasted pyrite 826,602 545,673 — Brazil 422,534; Sweden 123,098. 

Pyrite, roasted 4 21 NA NA. 

Metal: 

Scrap 11,772 34,029 26,567 NA. 

Pig iron, cast iron, related materials 61,818 18,323 5 Canada 9,787; Poland 5,501. 

Ferroalloys: 

| Ferromanganese 11,770 7,962 — Switzerland 3,150; France 3,001; West 

Germany 940. 

Ferrosilicon 162 3,149 — Switzerland 3,075. 

Unspecified 333 307 — West Germany 215; Italy 85. 
Steel, primary forms 66,394 86,791 14,819 Bulgaria 14,514; West Germany 13,544; 

Hungary 13,388. 

Semimanufactures: : 

Bars, rods, angles, shapes, sections 752,613 635,673 1 Romania 333,156; Czechoslovakia 78,653; 

Turkey 62,252. 

Universals, plates, sheets 256,437 142,964 6,406 West Germany 19,552; France 14,979; 
Bulgaria 11,104. 

Hoop and strip 1,717 2,457 200 Turkey 935; West Germany 838; France 271. 

Rails and accessories 5,815 14,880 — Netherlands 3,038; Switzerland 2,358; Italy 
1,964. 

Wire 22,319 11,162 1 Turkey 2,663; Poland 2,265; China 1,608. 
Tubes, pipes, fittings 96,260 63,418 10,625 Japan 7,514; Albania 5,099; West Germany 

4,371. 

Castings and forgings, rough 35,720 14,874 1,911 Romania 2,326; France 2,116; U.S.S.R. 1,486. 

Lead: | 

Oxides 1,564 1,047 — Bulgaria 812; France 189. 

Metal including alloys: 

Scrap 3,013 518 — Tunisia 150; United Kingdom 133; Belgium 

Luxembourg 131. 

Unwrought 16,058 7,888 — United Kingdom 4,026; Italy 1,792; 

East Germany 987. 

Semimanufactures 69 44 — Netherlands 23; Hungary 20. 
Magnesium: Metal including alloys: 

Scrap — 20 — All from Netherlands. 
Unwrought 42 50 — All from Yugoslavia. 

Manganese: 

Ore and concentrate, metallurgical-grade 408 539 — West Germany 428; Singapore 101. $name eee eee eee ee 

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

EGYPT: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1989 

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

Manganese:—Continued - | a 

Oxides 24 . 541 — Belgium-Luxembourg 326; Ireland 148. 

Mercury 16 69 — Hungary 20; Netherlands 20; United 

Kingdom 16. 

Molybdenum: Metal including alloys, unwrought’ 13 5 — Mainly from United Kingdom. 

Nickel: 

Matte and speiss | 19 40 — Canada 13; United Kingdom 16. 

Metal including alloys: 

Unwrought 6 42 — Netherlands 25; France 6; Zimbabwe 5. 

Semimanufactures 64 56 — Belgium-Luxembourg 25; West Germany 22. 

Platinum-group metals: Metals including | 

alloys, unwrought and partly wrought . 

value, thousands $17 — 

Silver: Metal including alloys, unwrought . 
and partly wrought do. $2,627 $1,877 — Switzerland $989; West Germany $322; 

, France $249. 

Tin: Metal including alloys: | 

“Scrap sss—‘i—sSOSSSSSS — 1 — All from United Kingdom. 
"Unwrought 27. 312 = Malaysia 100; West Germany 88; Belgium- 

, | Luxembourg 60. 

Semimanufactures ; 46 20 (?) Republic of Korea 12; United Kingdom 3. 

Titanium: Oxides 2,296 2,148 59 West Germany 934; France 436; Belgium- 
Luxembourg 159. 

Tungsten: Metal including alloys, unwrought — 2 — France 1; Hungary 1. 

Zinc: 

Oxides 998 499 — France 186; China 143; Spain 51. 

Metal including alloys: 

Scrap 209 560 19 Switzerland 450; Netherlands 71. 

Unwrought 10,432 9,341 20 Zaire 7,107; Switzerland 1,000; France 750. 

Semimanufactures 12 23 1 Norway 19; China 1. | 

Other: 

Ore and concentrate 1,100 5,314 289 China 4,000; West Germany 482. 

Oxides and hydroxides 125 187 — West Germany 155; Italy 6. 

Base metals including alloys, all forms 142 241 — Netherlands 102; China 70; Switzerland 61. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 184 832 @) Greece 542; Japan 187. 

Artificial: Corundum 62 155 73 West Germany 72. 

Grinding and polishing wheels and stones 2,376 1,951 (7) Italy 1,051; Yugoslavia 520; Czechoslovakia 
213. 

Asbestos, crude 12,230 17,033 — Greece 9,685; Canada 2,610; Republic of 
South Africa 1,635. 

Boron materials: Oxides and acids 297 326 (?) Turkey 220; Italy 100. 

Bromine‘ — 9 — All from United Kingdom. 

Cement thousand tons 2,373 404 — Romania 155; Jordan 63; U.S.S.R. 34. 

Chalk 48 15 3 West Germany 12. 

Clays, crude 34,353 41,948 18 United Kingdom 25,777; Cyprus 4,113; 

West Germany 3,205. 

See footnotes at end of table. 
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TABLE 3—Continued 

EGYPT: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

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

Cryolite and chiolite 72 — 

Diamond, natural: Industrial stones value, thousands $107 — 

Feldspar,fluorspar, related materials 15,345 11,379 — Turkey 11,135. 

Fertilizer materials: 

Crude, n.e.s. 1 9,200 a All from Switzerland. 

Manufactured: , 

Ammonia 111 @) — All to West Germany. 

- Nitrogenous i (sti‘(‘é;!!O! €488;206120@2#2#~#~#«CS2i2iHS~C~*~<“<‘é‘COC‘~”~™~”C#C~«S«WSR. 259,296;Romania 85,138, 
Bulgaria 67,582. 

Phosphatic 9,428 1,022 — Traq 500; Jordan 500. 

Potassic 14,977 25,606 15 Switzerland 13,675; Italy 8,420. 

Unspecified and mixed 651 1,481 115 Netherlands 930; Switzerland 117. 

Graphite, natural 859 1,036 — China 758; West Germany 136. 

Magnesium compounds, unspecified 34,312 21,386 (?) Greece 11,247; Austria 4,736; West 

Germany 2,631. 

Mica: 

Crude including splittings and waste 95 22 — India 21. 

Worked including agglomerated splittings 412 25 (?) Japan 14; India 8. 

Pigments, mineral: Iron oxides and 

hydroxides, processed 3,771 4,534 1 China 3,454; East Germany 360. 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $43 $51 — Hong Kong $24; West Germany $11; United 

Kingdom $9. 

Synthetic do. $883 $29 — Hong Kong $16; West Germany $8. 

Salt and brine 137 485 — Netherlands 463; France 19. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 707 336 — All from Italy. 

Worked 1,542 620 (@) Italy 569; France 23. 

Dolomite, chiefly refractory-grade 39 343 — Hungary 299; Austria 21; Norway 20. 

Gravel and crushed rock 518 1,200 (?) Italy 508; France 458. 

Quartz and quartzite 174 11,614 — Turkey 11,135. 

Sand other than metal-bearing 562 1,137 6 Belgium-Luxembourg 827; West Germany 176. 

Sulfur: 

Elemental: 

Crude including native and byproduct 164,873 136,878 — Iraq 136,780. 

Colloidal, precipitated, sublimed 48] 14,421 — Iraq 14,280. 

Sulfuric acid 219 34 —_ United Kingdom 16; France 14. 

Talc, steatite, soapstone, pyrophyllite 1,617 4,511 3 Finland 2,526; Norway 1,449. 

Other: Crude 1,451 1,131 18 India 474; Cyprus 394; Italy 119. 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black 6,652 6,441 651 France 1,526; West Germany 1,024; United 

Kingdom 995. 

Coal: 

Anthracite and bituminous thousand tons 1,142 1,291 439 U.S.S.R. 491; Australia 361. 

Lignite including briquets | — 2 — All from Jordan. 

Unspecified 10 — 

See footnotes at end of table. 
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TABLE 3—Continued 

EGYPT: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) | 

Sources, 1989 

Commodity 1988 1989 United States Other (principal) 
MINERAL FUELS AND RELATED 

MATERIALS:—Continued 

Coke and semicoke — 6,000 — All from Italy. 

Peat including briquets and litter 700 6,844 — Ireland 6,058; West Germany 478. 

Petroleum, refinery products: 

Liquefied petroleum gas 

thousand 42-gallon barrels 348 893 — Greece 345; Saudi Arabia 276; Italy 200. 

Gasoline do. @) 60 — Mainly from Kuwait. | 

Mineral jelly and wax do. 14 4 — France 2; West Germany 1. 

Kerosene and jet fuel do. 765 289 (?) Syria 105; Italy 76; Greece 75. 

Distillate fuel oil do. 4,449 2,419 ?) Israel 1,141; U.S.S.R. 391; Bulgaria 230. 

Lubricants do. 241 322 35 Greece 178; United Kingdom 23. 

Bituminous mixtures do. 1 1 (?) Mainly from the Netherlands. 

NA Not available. 

ITable prepared by Virginia A. Woodson. 

2May include scrap. 

3Less than 1/2 unit. 

4May include iodine and fluorine. 

TABLE 4 | 

EGYPT: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

. Location of main Annual 
Major commodity Major operating companies facilities capacity 

Aluminum ~~ ~—~S™:—C Aluminum Co. of Egypt —<“‘( !”*”*”*CNagMammad™~—“—~—~dTIONCSCi‘C(‘NSNCNC(NNC(CSS 
Cement Helwan Portland Cement Co. Helwan 1,400 

Tourah Portland Cement Co. Tourah 1,400 

Fertilizers Societe d’Engrais & d’ Industries Talkha 1,370 (nitrogen) 

Chimiques Abu Qir 900 (nitrogen) 

Iron Egyptian Iron and Steel Co. Helwan 1,500 

Petroleum, crude Egyptian General Petroleum Corp., El Morgan, Suez Gulf 42 

million 42-gallon and Amoco Egypt Oil Co. July, Suez Gulf 51 

barrels Ramadan, Suez Gul BT 
Petroleum, refining Suez Oil Processing Co. Mostorod 28.5 

million 42-gallon 
barrels Alexandria Petroleum Co. Alexandria 23.4 

production from an average of 2 Mmt/a to devaluation of the Egyptian pound against Titanium.—During the year, EGSMA 
4 Mmt/a. Modernization work commenced | the U.S. dollar. attempted to generate foreign interest in the 

in 1989 on the railway which links Bahraiya At yearend 1990, International Steel | development of black sand beach placers 
to the integrated steelworks at Helwan, with | Rolling Mills (SRM) announced the $6 | along the Mediterranean coast stretching 

100 km of the 250-km total completed. million purchase of a 700 kmt/a rebar mill | from Abu Qir Bay to Al Arish Bay. As yet 

Egypt remained committed in 1990 to | from the United States’ Bethlehem Stee] | undeveloped, drilling conducted by 
self-sufficency in steel production through | Corp. ISRM, a private sector Egyptian firm, | EGSMA indicated that the heavy minerals 
plans for expansion of production capacity | was having the rebar mill dismantled at | ilmenite, hematite, magnetite, zircon, gar- 
to reduce rebar and scrap steel imports. | Steelton in the State of Pennsylvania for re- | net, and monazite are contained in Qua- 
Satisfying increasing domestic demand, the | furbishment and transport to Egypt. Rebar | ternary sediments comprising beach sand, 
900 kmt/a direct reduction steel plant at | production is expected tocommence in 1992 sand dunes, sheets, and sabkha. Within this 
Alexandriacommenced production in 1986. | after a new reheating furnace is installed. | context a coastal sabkha is a geomorpho- 
However, future loans for steel industry | ISRM expected to fill Egypt’s current rebar logical feature that is flooded occasionally 
expansion have been delayed in part by the | production deficit of 400 kmt/a. and is produced by offshore deposition and 
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sediment accumulation from the landward | Safaga. Egypt’s only phosphoric acid plant | Egyptian production.GUPCO maintains 90 
side. The Geologic Survey of Egypt deter- | was located at Abu Zaabal, north of Cairo. | offshore platforms in the Gulf of Suez and 
mined that proven ore reserves of these The Government signed an agreementin | by yearend 1990 had drilled approximately 
heavy minerals was approximately 175 | 1990 with the Soviet Union to provide | 800 wells on both onshore and offshore 
Mmt over the entire area. Provenance of | mining equipment for a phosphate mining | tracts. Of the total wells drilled, 304 remain 
the deposits was indicated to be further up | project at Abu Tartur. The project was ex- | producers. 
the Nile River before the construction of the | pected to lead to the production of an esti- The United Kingdom’s British Gas, in 
Aswan High Dam. mated 2.2 Mmt/a of 31% P,O, phosphate for | consortium with Yukong of South Korea and 

local consumption and export. However, the | the United States’ Union Pacific Petroleum 
Industrial Minerals project has been in the development stage | Suez, announced a major petroleum discov- 

for years. ery at yearend 1990. Once thought to be a 
Cement.—The country’s goal of 20 Mmt/ Details of the agreement indicated that | poorhydrocarbon prospect and located in the 

a production of cement in 1990 fell short, | the Soviet Union would provide $18.5 | geologically complex northern Gulf of Suez, 
but was greatly improved when compared | million aimed at supplying and installing | the 241,000 acre north Zafarana concession 
to the previous year. Current self-suffi- | mining equipment. Construction of a 580 | appraisal well exhibited a flow rate of 7,500 
ciency in cement production along with | km railway link between Abu Tartur and | barrels a day. Additional well data was also 
environmental concerns have caused in- | the port of Safaga on the Red Sea is a pri- | positive and further evaluation and drilling 
ternational lenders to shelve financing for | mary goal. Approximately 200 km of the | will continue in 1991. 
further development. railway have been completed from the Nile Shell Egypt, a subsidiary of the Nether- 

The Government accepts production | River to Safaga. lands Royal Dutch Shell, announced a major 
from public sector cement companies and | crude oil discovery at its Badreddin con- 
vends the cement primarily to public sector Sulfur.—Freeport Egyptian Sulfur Co., | cession in the Western Desert. Company 
construction companies. Ambiguously, the | a wholly owned subsidiary of Freeport- | officials stated that the discovery was made 
only private sector cement company, Suez | McMoRan Inc. of the United States, con- | ina 15-m thick section of the Abu Rawash 
Cement, has majority ownership by the | tinued sulfur exploration operations at its | structure. Further evaluation was needed to 
Government. The international financial | North Sinai concession in 1990. The con- | determine the total hydrocarbon reserve. 
community has recommended Government | cession area covers 1,200 km?2, both on- | Additionally, Shell Egypt has been a major 
divestiture of Suez Cement and | shoreand offshore, near Al Arish. Differing | player in natural gas development in the 
privatization of the public sector cement | from typical hydrocarbon joint ventures, the | Western Desert, and yearend 1990 and early 
companies. These conditions, along with | concession agreement was unique in Egypt | 1991 witnessed a continuation of this de- 
air pollution in suburban Cairo caused by | in that it was based on revenue sharing and | velopment. Company officials also an- 

' | particulate emissions of cement fines may | included a royalty payment. Additionally, | nounced another natural gas discovery in 
preclude further cement industry develop- | both parties will be responsible for their | the area at their Bed 18 well. Official reserve 
ment in the near future. share of the eventual product with Freeport | estimates of contained natural gas are about 

| Egyptian Sulfur Co. managing the product | 100 billion feet? with production develop- 
Potash.—The revenue sharing contract | marketing side of the venture. As of mid- | ment continuing. Badreddin Petroleum 

signed in 1989 between the U.S. subsidiary | 1990,58 exploratory wells have been drilled | Company (Bapetco), a joint venture be- 
of Australia’s Broken Hill Pty. Ltd. Co. | on the concession. Under the terms of the | tween Shell Egypt and EGPC, will process 
(BHP Utah Minerals International) and | 7-year agreement, the first exploratory | the natural gas through its existing facilities. 
EGSMA was ratified by the Government | phase of the project will terminate in mid- | Bapetco’s nearby Bed 3 gasfield came on- 
on April9, 1991. The agreementconcerned | 1991. Upon actual development, the sulfur | stream in September 1990 and is currently 
exploration and development of potash | will be mined utilizing the Frasch process. | pumping approximately 100 to 150 million | — 
resources along the western coast of the Gulf Freeport’s other sulfur concession | feet? of natural gas per day to its Alexandria 
of Suez and the Red Sea. Exploration and | agreement, covering 14,000 km? of on- | processing facilities. Furthermore, Bapetco 
development is to commence in late 1991. | shore and offshore property in the Eastern | is developing the Bed 2 gasfield to com- 

Desert along the Gulf of Suez, lapsed in | mence production in 1992. 
Phosphate Rock.—Phosphate rock | early 1991. Unfavorable preliminary data Egypt possessed eight operating refin- 

continued to be the major non-fuel mineral | indicated that this concession was uneco- | eries with a total throughput capacity of 
product of Egypt, although production had | nomic when compared to the North Sinai | 523,153 bbl/d. 
fluctuated since the mid-1980’s. The fluc- | discovery. 
tuation was due in part to changing markets Reserves 
and prices, along with export difficulties | Mineral Fuels 

due to regional military conflict. Attempts The Government estimates reserves of 
to refurbish and improve phosphate industry Production oilwells in the Gulf of Suez | crude petroleum at approximately 4.3 bil- 
infrastructure have been curtailed until re- | account for 90% of Egyptian petroleum | lion barrels and natural gas reserves at 325 . 
cently due to Egypt’s debt burden. production. The Gulf of Suez Petroleum | billion m’. 

Production of phosphate rock came | Company (GUPCO) is a joint-venture Gold and copper mineralization exist in 
principally from the East and West Sebaiya | company owned by Amoco Egypt Oil | Egypt, but are not of sufficient grade to be 
Mines on the Nile River, south of Luxor. | Company of the United States and EGPC. | economically viable. However, much of 
Additional production came from mining | GUPCO’s daily production of 430,000 | Egypt remained geologically unexplored in 
activity adjacent to the Red Sea port of | barrels accounts for almost 50% of daily | detail. 
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For 1990, Egypt’s Suez Canal Authority In early 1990, the Egyptian Atomic En- | environmental legislation. The Nile River 

commissioned an 18-month, $2 million fea- | ergy Authority, in cooperation with the In- | accepts anestimated 66 million cubic meters 

sibility study into deepening and widening | ternational Atomic Energy Agency in | of industrial effluent every year including 

the Suez Canal. The action was taken in an- | Vienna,completed renovations onthe Inshas | land runoff of Government-subsidized fer- 

ticipation of a more vigorous petroleum | nuclear reactor, which had been inoperative | tilizers and pesticides. 

market for the 1990’s. If the dredging and | for 10 years. Primarily for research, the re- | 

widening were to take place, the canal would | actor will serve industrial needs, such as the ‘Where necessary, values have been converted from Egyp- 

accomodate fully laden supertankers with a | production of iodine-131 for medical pur- | tian pounds (£E)toU.S. dollars at a rate of £E1.55=US$1.00. 

deadweight tonnage of up to 270 kmt with | poses. Renovations at the reactor included } 

the deepening of the draught to approximately | control, measuring and alarm systems, and | OTHER SOURCES OF INFORMATION 

20m. Currently, the canal can handle vessels | radioactive monitoring. Control and safety 

up to 150,000 dwt. At present, dredging ac- | systems made by the U.S.S.R. were replaced Egyptian Geological Survey and Mining 

tivities should increase the canal’s accom- | by Western equipment. The Government Authority 

modation to 180,000 dwt. The study was | reported that another reactor was under Salah Salem Road 

contracted to the Dutch Nedeco consortium | construction and that the Inshas nuclear re- Abbassiya, Cairo 

and funded by the Kuwaiti-based ArabFund | actor should serve in the interim. Egypt 

for Economic and Social Development. Egyptian General Petroleum Corp. 

Rehabilitation plans were announced in | Osman Abdul Hadiz St. 

May 1990 for the Aswan No. 1 hydroelectric OUTLOOK Box 2130 
powerplant, which has had a 30-year opera- Nasr City, Cairo 

tional life. The $117 million scheme was Future mineral industry development Egypt 

being appraised by the Federal Republic of | within Egypt would probably be directed 

Germany’s Kreditanstalt fuer Wiederaufbau | toward domestic utilization as opposed to | Publications 

(KfW). The plan called for replacement of exporting mineral commodities because of 

generators and turbines. Current outputat the the growing population and industrial de- Heavy minerals, including monazite, in 

plant was 240 MW, with output ranging in mands being placed on the nation. Egypt’s Black Sand Deposits by James B. 

the past from 100 MW to 350 MW. New hydrocarbon discoveries have not | Hedrick, U.S. Bureau of Mines, and Labiba 

Construction of new electrical genera- | kept pace with declining reserves. In- | Waked, Columbia University, Published 

tion capacity received additional stimulus | creasing the domestic price for crude oil | 1989, Journal of the Less- Common Metals 

during the year. Egypt’s diminished | along with greater utilization of natural gas | #148, pp. 79-84 (Pres. at 18th Rare Earth 

hydroelectrical capacity became aconcern | forenergy needs within Egypt couldreduce | Research Conference, Lake Geneva, WI, Sep. 

in 1987-88 because of lowered riverflow in | domestic oil consumption and make more | 12 to 16, 1988). 

the Nile. A heavy Nile flood in 1989 eased | crude oil available for export. Industrial Minerals of Egypt by A.M.A. 

concerns, but construction still continues Despite greater public awareness of the | Wali, Cairo University, and B. C. Schreiber, 

for 3,100 MW of additional electrical gen- | problems of pollution, the Government | Columbia University, Published 1990, Soc. 

eration capacity to be fueled by natural gas | agency responsible for such activities, the | for Mining, Metallurgy, and Exploration, Inc. 

and petroleum. Completion was slated for Egyptian Environmental Affairs Agency, | preprint # 90-77 (Pres. at SME Annual 

1994 and should increase installed capac- | lacked the funds, technical staff, and or- | Meeting, Salt Lake City, UT, Feb. 26 to Mar. 

ity by 33%. ganizational structure to enforce existing | 1, 1990). 
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By Thomas P. Dolley 

Production of crude oil did not exist in | bearing strata. The legal system of Sao Tomé 
EQUATORIAL GUINEA Equatorial Guinea as of yearend 1990. | was based on the Portuguese legal system 

Activity was underway in 1990 by Walter | and customary law. Decree Law 30-80 of 
The Republic of Equatorial Guinea had | [nternational of the United States to exploit | July 1980 does not relate to mining invest- 

no significant mineral industry activity in | the petroleum and natural gas potential of | ment specifically, but does stipulate the 
1990. Additionally, exploration of potential | the Alba Field. The Alba Field was first | conditions for foreign investment. 
offshore oil reserves had been delayed due | discovered by Repsol of Spain in 1984. The The major sector of the economy, ac- 
to the Government’s long dispute con- | field is 36 kilometers offshore, north of the | counting for approximately 90%, centered 
cerning sovereignty of territorial waters | island of Bioko, and had a lateral extent of | on the production and export of the cash 
with neighboring Gabon. Volcanic islands | 6( kilometers in water 70 meters deep. The | crop, cocoa. The nation has been unable to 
and mainland territory comprise the west- | current exploration project was capitalized | ameliorate its external debt over the past 
central African nation of Equatorial Guinea. | at approximately $30 million. Walter In- | several years. External debt accounted for 
With a 2.6% population growth rate, the | ternational planned to drill two wells at the | approximately 80% of export earnings.” 
total population at yearend 1990 was esti- | Alba Field, construct a pipeline to shore, 

mated at 3790 00 people. Agriculture, for- and begin constructing a processing plant ‘Where necessary, values have been converted. from 

estry, and fishing account for approximately | for recovery of liquids with full production | Communauté Financiere Africaine francs (CFAF) to U.S. 
60% of the GNP and practically all ex- to commence by mid-1991. Approximately dollars at the rate of CFAF363.29=US$ 1.00. 

ports.! ; $1 million had been invested in the proj ect “Where necessary, values have ben converted from Sao 

Petroleum exploitation in Equatorial | by early 1991. SrDibn 4B US81.00. to U.S. dollars at the rate of 
Guinea was controlled by the Hydrocarbons ~~ 
Law (Model of Agreement), section HI, | ——_ eee 

paragraph 2.8 (E). The law stipulates the | SAO TOME E PRINCIPE OTHER SOURCES OF INFORMATION 
method of cancellation of an agreement : 
when a specific contractor does not start Sao Tomé e Principe is a dual island na- | 48encies 
production of the hydrocarbon field within | tion south of Nigeria and west of Gabon on U.S. Embassy 

the specified period of time. The Spanish/ | the Equator in the North Atlantic Ocean with Calle de Los Ministros 
Equatorial Guinea Oil Co. (GEPSA) lost | a population of approximately 129,000 P.O. Box 597, Malabo 
its exclusive agreement with the Govern- | people. Sao Tomé e Principe had no signifi- Equatorial Guinea 

ment, along with sole exploration rights on | cant mineral industry, with the exception of U.S. Embassy 

March 15, 1990, owing to the failure to | some small clay and stone open pit opera- Boulevard de la Mer 
commence hydrocarbon production on the | tions that are utilized for local construction B.P. 4000, Libreville 

offshore Alba Field within the specified | needs. Sporadic interest has been generated Gabon (Administers for Sao Tomé e 

time of the contract. concerning possible offshore hydrocarbon- Principe) 
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By Lloyd E. Antonides 

ETHIOPIA ©. eign and domestic private investment in | gravityprocessing section which is expected 
mining. Petroleum exploration was also | to contribute 50-60% of the total recovery 
encouraged. The UN also assisted studies | at the plant. It was designed by and con- 

Minerals remained a small part of | aimed at making the mining code more | structed under the supervision of Davy 
Ethiopia’s economy as measured by theGDP, | attractive to investors. The Government | McKee Stockton Ltd. The facilities include 
which was estimated at just about $6 billion’ | steadily increased its investment in mining | cyanide tank leaching, carbon-in-pulp ad- 
in 1990, about 1.57% higher than thatin1989. | from under $10 million in 1984 to more sorption, hot pressure stripping, electrow- 
Construction materials, including cement, | than $30 million in 1990, with more than inning, and calcining to recover the other 
continued to be the most significant mineral | one-half going toward exploration, ac- | 40-50% of the gold which is then melted to 
commodity group both in value and quantity. | cording to official statistics. Government- produce bullion. 
Gold was the principal revenue-earning | owned or partially owned companies Kaolin and feldspar processing facilities 
mineral commodity. A variety of other | dominated the industry, but sizable pro- | were reported being installed by EMRDC 
minerals were produced and many more | duction also came from artisans and small | early in the year. Although location was not 
known to occur in deposits of potentially | cooperatives. Programs were directed at specified, earlier information indicates a 
economic size and grade throughout the | helping this sector. deposit about 400 km east of Addis Ababa. 
country almost twice the size of Texas. _ Production data show little change from Potash mineralization about 600 km 

Most of the hard rock minerals were in previous figures except for dimension stone. | north-northeast of Addis Ababa in the 
the extensive mountainous high plateau that | Those figures probably indicate startup of | Denakil Depression again was noted in the | _ 
comprised the western two-thirds of the | the new cutting and polishing plant of the | press when interest in development was 
country. Cutting through that region was a | EthioLibyan Joint Mining Co. at Awash, | broached by an Ethiopian representative 
prominent funnel-shaped rift valley area | 150 km east of Addis Ababa. The source of after a meeting of a joint Ethiopian-Chinese 
extending south-westerly from around | stone was not identified but presumably the | economic commision. There have been 
Djibouti to Lake Turkana, which was the | marble, at least, came from quarries several | several previous proposals to redevelop the 
locale for known evaporites. The dry south- | hundred km to the west. Because cement deposit, most recently as an open pit, since 
eastern sloping plain region was mostly production figures did not show an increase, | an underground project was flooded-out 
limited to oil and gas possibilities. Such | the new 300,000-mt/a plant at Muger, about | more than 20 years ago. 
possibilities also exist in the Red Sea area | 59 km north of Addis Ababa, apparently |  Oilexploration efforts continued offshore 
in the far north. was not yet in production. Although the | and onshore in the Red Sea area and inland 

Agriculture was the mainstay of the | 3 990 mt/d of ore gold recovery plant at | in the south. Amoco Corp. acquired a 60% 
economy, one of the world’s poorest per | Lega Dembi was commissioned in 1990, | interest in a 34,000 km? block onshore and 
capita. Coffee was the major export revenue | only a small portion of its expected output | offshore along the coast south of Massawa. 
producer as it has been for many years, with | of 3.000 kg/a of gold was reflected in the | International Petroleum Ltd. originally held 
most going to the Federal Republic of | 1990 data. The plant was at a new open pit | 100%. BP Exploration planned work off- 
Germany and the United States. Livestock | jode gold mine of the Ethiopian Minerals | shore from Massawa on 32,000 km? in 
products were another principal export. | Resources Development Corp. (EMRDC), | which it holds a 75% share and a World 
Periodic droughts and continuing insur- | in the Adola gold district about 350 km | Bank affiliate holds 25%. Maxus Energy 
gencies, especially in the north, were major | south-southeast of Addis Ababa. Production Corp. of Dallas signed an agreement to 
economic as well as political problems. | oF some tantalite was reported for the first | spend $3.5 million or more on studies and 
During 1990, the military -controlled Gov- time, at least in recent years, but accuracy | drilling, if indicated, in the northern Ogaden 
ernment was accelerating a change toaless | of stating that the deposit was in the Lega | Basin in eastern Ethiopia. Hunt Oil also 
doctrinaire socialist state. Early in 1991, | Dembi area could not be confirmed. An acquired a block in the south along the 
business regulations were drastically lib- | earlier report mentioned a pilot tantalum | Kenya border, on the other side of which, 
eralized and taxes were reduced. Although | processing plant due on-stream in late 1989 | near Lake Turkana, Shell Exploration BV 
in May 1991 the rebels finally suceeded in | at what was claimed as the world’s largest | planned some studies and drilling, if war- 
toppling the Government, indications were deposit that also contained colubium as well | ranted. 
that movement toward democracy and a | as cesium and lithium minerals. Soda ash Petroleum refining capacity was ex- 
market economy would continue ataneven | was another newly reported commodity | pected to increase by 6,500 bbl/d to 24,500 
faster pace, especially if regional differences being produced, although some lakes south | bbl/d at the Assab plant of Ethiopian Pe- 
could be resolved. Little effect on Gov- | of Addis Ababa were known forsometime | troleum Corp. upon completion in 1993 of 
ernment policies and organizations associ- | to pave a high content. the planned expansion. 
ated with minerals and energy was expected. Gold bullion was first poured at the Lega The outlook for the industry improved 

During 1990, the Government, with UN | Dembi plant in April.It was melted from | substantially with the end of hostilities in 
assistance, continued to promote both for- | amalgamated free gold recovered in the | mid-1991. But many political questions | 
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TABLE 1 duction was also reported, and mineral 
in . . _ 

ETHIOPIA: PRODUCTION OF SELECTED MINERAL COMMODITIES! | Wet bottling was cited as a possible ven 
ture. Geothermal energy for electric power 

(Metric tons unless otherwise specified) generation continued to be investigated 
under an International Development Asso- 

— as oer 558 roar | <iton funding The ol potential of th 
‘ r r r re 3 ~ 

Cement, hydrate 270,150 *350,321 — *405,504  **370,000 340,000 sibilities indicated by developments in Aden 

Clays across the strait to the northeast. 

Brick 43,000 17,000 23,000 8,000 17,000 Gold investigations, rumored in 1989, 
Kaolin (china clay) 90 2,500 750 390 670 apparently showed enough promise to jus- 

Diatomite® *137 *40 “20 "10 *3| tify drilling, reported underway in the west 

Gold: Mine output, Au content kilograms 923 643 728 745 850 | in late summer 1990. 

Gypsum and anhydrite, crude®* 900 1,400 1,900 2,100 2,250 The Massachusetts-size, officially French- 

Lime 5,747 5,623 3.967 —_*°4,000 4,000 | speaking country’s economy was based on 
Petroleum refinery products:> _ its strategic location on the west side of the 

Liquid petroleum gas Strait between the Red Sea and Indian Ocean, 

across from the Republic of Yemen. Its port 
thousand 42-gallon barrels °69 75 56 74 65 . . 

—Gasling Gg 913 1.059 865 +060 904 provided general transshipment and resupply 

_wasolme . , facilities and also was the railhead for ship- 

_Jetfuel 418 421 382 503 400 | ments to and from Addis Ababa and other 

Kerosene do. “64 106 95 82 40 | Ethiopian cities. More than 70% of the GDP 
Distillate fuel oil do. ©] 484 1,61 2 1,294 1,5 34 1,409 was attributed to services involving maritime, 

Residual fuel oil do. 2,051 2,269 2,056 2,412 2,271 | railroad, and related financial-commercial 

Other® do. °525 550 340 50 468 | activities. The country also offered a free trade 

Total do. °5,525 6,092 5,088 5,715 5,556 | zone and welcomed private investment with 

: Platinum: Mine output, Pt content grams 2,400 1,040 1,485 °1,500 1,500 | favorable laws. In spite of arid and mostly 

Pumice and scoria® “49,000 “33,000 +~—=«-55,000~—=« 33,000 -~—=—-40,000 | NOnproductive soil, agriculture, especially 
Sat’ animal husbandry, accounted for almost 30% 

"Marine SOSOt*=CS~SstsC<CSstt:tStStS «20,000» 120,000 ~—120,000 100,000 — 100,000 Oe eee tenn aoe a iz. 
Rock and marine 135,000 135,000 135,000 110,000 110,000 P P ° . Ploy 

—— ment was more than 50%. The nation was 

Stone, sand and gravet —____ heavily dependent on foreign aid to balance 
Construction stone, broken its payments and to develop projects. Little 

thousand tons 960 1,090 r1 230 4.630 1,560 change in the economy Or mineral industry 

Dimension stone® r4500 74600 600 600 “3,300 | was expected in the future. 

Limestone? thousand tons 100 475 4145 150 100 

Sand* do. ™540 680 990 "175 1,250 ‘Where necessary, values have been converted from 

Estimated. PPrelimary. ‘Revised. Ethiopia birr (EB) to U.S. dollars at the rate of 

lata are for year ending July 7 of the year listed. Includes data available through July 1, 1991. EB2.070=US$1.00. 

2In addition to commodities listed, some lignite, semiprecious gem stones, soda ash (1,408 metric tons in 1990) and tantalite (6 metric tons in 1990) 

reportedly are produced; also some additional crude construction materials (clay, sand and gravel, stone, etc.) presumably are produced, but 

information is inadequate for making reliable estimates of output levels. 

3Reported figure. OTHER SOURCES OF INFORMATION 
5Refinery fuel and losses are distributed across individual products except for 1986 and 1990 , see footnote 6. Data 1990 reported in metric tons, 

conversion estimated; data does not add to total shown owing to independent rounding. . . 

6For 1986 and 1990, includes refinery fuel and losses estimated in thousand 42-gallon barrels: 1986—431; 1990—1394. Ethiopia 
7Presumably for aggregate or fill and not including dimension stone, limestone for industrial or agricultural use and probably limestone for aggregate Ministry of Mine and Energy 

and fill. 
8Includes blocks, slabs and/or tiles of granite, limestone, and/or marble as reported. P.O.Box 486 i, 

*Presumably for agricultural and industrial use (including lime manufacture), and possibly for construction aggregate and fill; but not for cement Addis Ababa, Ethiopia 

manufacture (normally requiring 1.5 to 1.8 tons of limestone per ton of cement) or dimension stone. Telephone: 15 74 13 Telex: 21448 

Djibouti 

remained to be resolved before economic | which saw little change in 1990. Small but | _ Ministry of Industry & Industrial Develop- 
expansion can occur. unspecified quantities of mineral production ment 

continued to be reported: solar-evaporated P.O. Box 175 

TTT, | _ cea salt near Tadjoura by a local entrepre- Djibouti, Djibouti 
DJIBOUTI neur, limestone and calcined lime just west Telephone: 253-350340 

of Djibouti city by a private operator; and 
Mineral production remained an insig- | construction prospects. A potential for 

nificant component of Djibouti’s economy, | marble, granite, gypsum, and perlite pro- 
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By Audie L. King | 

ueled by increased petroleum | sidered for exploitation, but the project is | production was due to increases in output 
production from the Rabi Kounga | not currently economic because of the lack | at the Rabi-Kounga Field. The new field’s 
Oilfield and higher world oil | of infrastructure. production rate increased from 15,000 bbl/ 
prices during the last part of 1990, A large, potentially economiccolumbium | d to 120,000 bbl/d during 1989. By the end 

Gabon’s GDP grew by an estimated 13% | and phosphate deposit, the Mabounié | of 1990, the field’s production leveled off 
to $4.8 billion.! The nation’s economy ex- | carbonatite, 40 km east-southeast of | at about 150,000 bbli/d, where it was ex- 

panded by a similar 13% in 1989 following | Lambaréné, was discovered in 1987 during | pected to remain until the mid-1990’s. 
3 years of deep depression. Gabon’s | an exploration program carried out by Gabon’s only oil refinery continued to 
economy remained highly dependentonits | France’s Bureau de Recherches Géologiques | operate well below its capacity of 8 to 9 
mineral industry, which accounted forabout | et Miniéres. Mbbi/a. 

38% of the nation’s GDP and 89% of total Despite the completion of the ore ter- 
exports. The production of crude oil an minal at Owendo and the 650-km Trans- 

related products accounted for about 34% GOVERNMENT POLICIES Gabon ‘allroad link to the Moanda 
of the GDP and 80% of total exports. The AND PROGRAMS manganese mine that had greatly increased 
nonfuel mining sector, which was domi- or ; we shipping capacity, manganese production 
nated by manganese and uranium mining It is still uncertain how recent political decreased slightly to about 2.3 Mmt from 
accounted for 4% of the GDP and about reform will affect the significant role in 1989’s peak production of 2.5 Mmt. This 

| 9% of total exports. equity ownership of the mineral industries drop in production could be attributed to 
Gabon was the third largest oil producer and infrastructural services that the Gov- depressed world manganese market con- 

in sub-Saharan Africa and was the smallest | “™™ent has traditionally taken. Prior to ditions. 
oil producer in OPEC. Thanks to continued 1990's round of political unrest, the Gov- Continued low world demand caused 
high output at the Moanda Mine, the world’s ernment h ad already begun to relax its Gabon’s uranium production to fall below 
single largest producer of manganese, poney. with oaks ect to new vine di by 50% of its rated capacity, to an estimated | 
Gabon remained the world’s fourth largest Gore enmont earticivation rect equivalent of 828 tons of uranium oxide 

Producer of battery grade ‘manganese ere. The Government invested in overseas ee all volume of gold production was 
Gabon was also a significant world producer mineral COnCEMS, ESP ecially where doing reported; however, virtually all of the 
of uranium. s0 would benefit Gabon’s mineral pro- country’s gold production is from artisanal 

A sedimentary basin that is the source of | “S78 industry. The most notable example operations. Because most of this is 
Gabon’s oil production extends offshore of this was the Government's 30% share of smuggled out of the country, the true output 
along the Atlantic coast at least as far as Société de Ferromanganése de Paris- is unknown. Likewise, most of Gabon’s 
Sao Tomé. Favorable trapping structures Outreau, the large French ferromanganese modest diamond production is smuggled out 
include faults related to the opening up of prow he c mining | £ Gab h of the country. 

he Alante Oceanandsat api. Gabn's |g fable mining ny of Galton a th argest oilfield, the Rabi-Kounga Field, a. Oe 
onshore about 100 km north of Gamba, was in 1970 by decree in oy Pw pe ening TRADE 

in 1989. In "1990, the Rabe Kounea Field fiscal regime is now governed by ordinance Gabon’s total exports rose in 1990 as the 
reached peak production of 150,000 bbl/d No. 38 / TIP R. Petroleum exploration and Persian Gulf crisis increased demand and 
of 32° to 34° API crude oil. exploitation was further regulated in 1974 prices for its petroleum products. Favorable 

Very high grade manganese and uranium by law 14/74, and reregulated in 1982 by market conditions coincided with increased 
deposits are about 50 km northwest of law 14/ 82. 4 , petroleum production at the Rabi Kounga 
Franceville in the clastic sedimentary rocks The principal investment law is the 1961 Oilfield. Total exports amounted to about 
of the Proterozoic Francevillean Series. Investment Act 35/61 as modified in 1967 $2.0 billion, a 25% increase over that of 

Gold occurs at many locations in the by Ordinance 21/67. 1989. Gabon’s imports increased by 9% to 
Precambrian granitic rocks that dominate | —————__________________________ | $835 million owing to a slight recovery in 
the eastern two-thirds of Gabon, but total | PRODUCTION domestic demand. France continued to be | 
production, virtually all by artisanal miners, PO Gabon’s most important trading partner, | 
has been small. | The major strength of the country’s | taking more than one-third of Gabon’s ex- 

Large itabirite type iron deposits occur | mineral industry was in the petroleum | ports and furnishing about one-half of its 
west of Mekambo, in an east-west trending | sector. Oil production increased to an | imports. The United States took about 25% 
belt of Precambrian phyllites and gneisses. average of 260,000 bbl/d from an average | of Gabon’s exports, mostly petroleum and 
The Belinga iron ore deposit has beencon- | of 208,000 bbi/d in 1989. The expanded | manganese and accounted for about 10% | 
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TABLE 1 

GABON: PRODUCTION OF MINERAL COMMODITIES! 

Commodity’ 1986 1987 1988 1989P 1990° 

Cement, hydraulic? metric tons 210,858 140,196 132,038 115,442 115,000 

Clinker do. 202,198 106,000 104,000 113,000 * 143,000 

Diamond, gem and industrial® carats 500 500 500 500 500 

Gas, natural’: 

Gross million cubic meters 1,994 1,770 1,904 2,100 1,965 

Marketed® do. 85 113 127 (°) — 

Gold, mine output, Au content® kilograms 62 79 138 81 80 

Manganese: 

Metallurgical grade ore, gross weight 

(50% to 53% Mn) metric tons 2,440,000 2,216,039 2,186,158 2,500,800 2,450,000 

Pellets, battery- and chemical-grade, gross 

weight (82% to 85% MnO.) do. 70,000 187,135 67,977 91,607 89,500 

Total do. 2,510,000 2,403,174 2,254,135 2,592,407 | 2,539,500 

Petroleum: a 

Crude thousand 42-gallon barrels 60,000 56,243 57,895 75,819 100,000 

Refinery products: 

Gasoline do. 480 447 459 510 500 

Jet fuel and kerosene do. 530 485 499 943 1,000 

Distillate fuel oil do. 1,380 1,121 1,153 1,467 1,500 

Residual fuel oil do. 1,130 1,100 1,080 932 1,000 

Other* do. 100 100 100 100 100 

Refinery fuel and losses*® do. 130 150 150 150 150 

Total® do. 3,750 3,403 3,441 4,102 4,250 

Uranium oxide (U,O,), content of concentrate a 

metric tons 1,059 934 1,094 1047 828 

| Estimated. PPreliminary. 

| 1Table includes data available through June 10, 1991. 

2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is also produced, but output is not reported, and available information is inadequate to make reliable estimates 

Srneloaes coment produced from imported clinker. 

4Reinjected for repressuring. 

Revised to zero. 

6Gold production figures likely do not include production smuggled out of the country, for which there are no reliable data. 

of its imports, which consisted mainly of | manganese ore to the United States. In re- | counted for about 48% of the total output 

machinery, chemicals, and food. The bilat- | cent years, it supplied more than 40% of | as an operator, but approximately 67% of 

eral trade imbalance with the United States | U.S. manganese imports. the total output as owner. Other companies 

was $343 million in Gabon’s favor in 1989, Uranium exports fell to an estimated 828 | that produced mineral commodities during 
| the last year that data were available. tons of contained U,O, in 1990, down from | the year included an oil refiner, cement 

The economy of Gabon greatly improved | 1,047 tons in 1989. About 60% of Gabon’s | manufacturer, one manganese mine, and 

during the last half of 1990, largely as a | production went to France for use by the | two uranium mines operators. 
result of the Persian Gulf crisis escalating | Commissarait 4 1’Energie Atomique. The The Government of Gabon’s equity 
the world price of oil. Crude oil exports rose | French Government had reduced import | participation in the country’s petroleum and 
by anestimated 25% for the year.Revenues | demand for fresh yellowcake to use its | mineral producing companies ranged from 
from the export of crude oil and related | stocks. Some uranium shipments had been | 25% to 36.25%, with the exception of the 
products were up an estimated 35% to $1.6 | made to Belgium and Japan, but sales had | cement company, where the Government's 

billion. Manganese ore sales were esti- | been hurt due to unfavorable U.S. dollar | share was 90.54%. 
mated to have dropped almost 28% in 1990 | and French franc exchange rates and low Gabon’s limited diamond and gold pro- 

toonly 1.7 Mmt. Exportrevenues, however, | world prices. duction was by private individuals using 

| remained constant at about $200 million. artisanal methods. 

Gabon accounted for more than 30% of the Gabon’s total salaried labor force was 

7 to 8 Mmt of manganese ore traded in the STRUCTURE OF THE estimated to number about 120,000, of 

world market. Products made from its ore MINERAL INDUSTRY which about one-third was in the industrial 

| also accounted for about 50% of the man- and commercial sectors. The mineral in- 

ganese derivatives on the world market. Gabon’s oil production is from four | dustries employed about 9,000 workers, of 

| Gabon remained the leading supplier of | producing companies, of which one ac- | which about 5,000 were employed in the 
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TABLE 2 , 

GABON: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Major commodity Major operating companies vocation of mam Annual 
acilities capacity 

Cement Société des Ciments du Gabon Clinker plant at N’Toum, 350 

40 kilometers east clinker. 

of Libreville 

Do. do. Clinker-grinding 270 

plant at Owendo cement. 

Do. do. Clinker-grinding 130 

plant at Franceville cement. 

Manganese Compagnie Miniére de l’Ogooué Open pit mine 2,700. 

at Moanda 

Petroleum, crude 

thousand barrels ELF-Gabon Mandji onshore and 39,420. 

offshore field near 
Port Gentil 

Do. Shell Gabon Lucina Marine 

. offshore field, 15 4,015. 

kilometers 

: south of Mayumba 

Do. do. Gamba-Ivinga Field, 4,380. 

onshore at Gamba 

“Do © dao Rabi-KoungaField, 100... 49275 °° 
kilometers north of Gamba 

Do. AMOCO Oguendjo offshore field, 6,205. 

85 kilometers southeast 

of Port Gentil 

Do. British Gas Corp. Obando, Octopus, and 5,110. 

United Kingdom Pelican offshore fields, 

60 kilometers southwest 

of Port Gentil 

Petroleum products 

thousand barrels Compagnie Gabon-ELF Refinery at Port Gentil 8,760. 
de Raffinage 

Uranium 

tons Compagnie des Mines d’ Uranium Two mines near Mounana 1,770. 

de Franceville uranium oxide. 

petroleum sector. In addition, minerals-re- | to double its output if the traditional route | quantity of unsalable manganese oxide 
lated employment in the transportation | through the Congo were also fully utilized. | fines. It is estimated that stockpiles of this 
sector numbered several thousand. Gabon’s | Shipping costs were cut by $20 million per | material at Moanda amounted to as much 
low population had necessitated the ex- | year when the Trans-Gabon Railway | as 12 Mmt. 
tensive employment of expatriate labor, | opened its services to the new port at The construction of a new ore blending 
including workers from neighboring | Owendo. An estimated $9 million of the | facility was nearing completion and could 
countries. Wages in Gabon are very high | savings was in salaries and labor costs and | be operational by mid-1991. COMILOG 
by African standards. $11 million was in transportation costs. | hoped that the new blending project, in 

COMILOG was among the world’s lowest | conjunction with a proposed reinvestment 
CAMAAQHITY DEWITW || Cost manganese producers. The Govern- | program that would allow for the upgrading 
COMMODITY REVIEW ment of Gabon estimates that the saving | of machinery and equipment, would result 

Owing to transportation costs could be even | in reduced operating costs and better min- 
Metals higher if the remaining 40% of manganese | ing recovery. The improvements were ex- 

ore that was still being shipped via the | pected to result in the production of an 
Compagnie Miniére de 1’Ogooué | Congolese port at Pointe Noire were di- | additional 110,000 tons of higher grade ore 

(COMILOG) experienced its second full | verted to the closer port at Owendo. Man- | per year. Working conditions would also 
year of manganese ore shipments via the | ganese shipments via Pointe Noire were | be improved. Annual savings from antici- 
Trans-Gabon Railroad to the minerals port | estimated to be 1 Mmt in 1990. Despite pated improvements were estimated at $8 
of Owendo. The new port and rail system, | increased shipping capacity, COMILOG’s | million per year. 

which operated smoothly so far, would al- | production decreased slightly in 1990, to | The Government continued to investi- 
low the shipment of the company’s entire | about 2,540,000 tons of manganese ore. In | gate the feasibility of building a ferro- 
ore production or would allow the company | addition to ore, COMILOG produced a large | manganese plant to process stockpiled fines, 
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but the scheme was still considered to be | renewed interest in oilexplorationin Gabon. | the country’s gas production was marketed. 
uneconomic under current market condi- | This was especially true onshore. High Uranium reserves were only well defined 
tions. demand for drilling rigs and seismic | for the Mounana area, where total reserves 
COMILOG maintained close financial | equipment had led to shortages and in- | in 1982 were given by the Government as 

ties to many of its customers. It was part | creased exploration costs. Even though | about 33,000 tons of uranium metal. The 
owner of anumber of manganese ferroalloy | several onshore and offshore discoveries | total reserves in 1982 were distributed 
producers in western Europe and had an- | were announced in 1989 and in early 1990, | among four deposits: Boyindzi, 3,000 tons; 

nounced plans to acquire all the stock in | bytheendofthe year, Americancompanies’ | Oklo, 15,000 tons; Okélobondo, 5,000 tons; 
GECHEM’s SADACEM __ Group. | enthusiasm waned somewhat after 25 dry | and Mikoulougou, 10,000 tons. Production 
GECHEM is the chemical subsidiary of | exploration wells in a row were drilled. subsequent to 1982 had all been from the 
Belgium’s Societe Generale de Belgique During a brief period in May 1990, rioting | Oklo and Boyindzi deposits and has 
SA. The SADACEM Group accounted for | in Port Gentil forced the evacuation of ex- | amounted to about 9,000 tons of uranium 

50% of the world market in manganese | patriate oil workers, particularly those | metal. The 1982 reserves were based on 
derivatives that were used in agriculture and | working for Shell and ELF-Gabon. Oil | more favorable economic conditions than 
electronics. It was also one of the world’s | production was cut from 270,000 bbi/d to | existed in 1990. Recoverable reserves for 
four largest producers of manganese dioxide | just 20,000 bbl/d—the minimum needed to | yearend 1990 amounted to about 13,000 to 
for dry batteries. prevent paraffin buildup in the pipes. By | 16,000 tons of uranium metal. Gabon had 

the end of the month, production had been | very high uranium production costs, but had 
Mineral Fuels largely restored. traditionally received long-term contract 

On October 9, 1990, ELF-Gabon an- | prices for its uranium output. Given con- 
Gabon’s crude oil production surged | nounced the discovery of new oil deposits | tinued low world prices, it was uncertain 

during the last half of 1990. It experienced | in the Dianongo block of the Ogooué re- | how long Gabon would be able to maintain 
the largest percentage increase in petroleum | search permit. The new field is onshore 24 | its current level of production and sales. 
production of all the OPEC countries fol- | km north of the Rabi-Kounga Field and Gabon had numerous deposits of iron ore, 
lowing the cartel’s decision in August to | south of Port Gentil. Recoverable reserves | the most significant of which were in the 
“free” member nations of production quo- | based on exploratory drillings were esti- | northeast part of the country. The largest, 
tas. Crude oil production increased by an | mated at 430 Mbbl. ELF-Gabon was the | and best known of these was the Belinga 
estimated 25% in 1990 to an estimated 95 | main operator of the Dianongo block with | deposit, 100-km west-northwest of 

MbbI. The expanded production was almost | a30% stake, ELF-Aquitaine held 20%, and | Mekambo. According to the Government, 

entirely from the massive Rabi-Kounga | Shell-Gabon 50%. the resource at Belinga amounted to 566 
onshore field, which began production at Mmt grading 64.24% Fe, 2.18% silica, and 

the beginning of 1989. By the end of the | Reserves 0.122% phosphorus. Of this amount, ap- 
year, the Rabi-Kounga Field was producing proximately 345 Mmt was low phosphorus 
at its peak capacity of 150,000 bbl/d. This Gabon’s manganese oxide ore reserves | (<0.07% phosphorus) material. The Boka 
was well in excess of Shell-Gabon’s, the | in the Moanda area were very large, | Boka deposit, 40 km southwest of 

field operator’s, original plans that called | amounting to in excess of 200 Mmt grading | Mekambo, had a resource of 194 Mmt 
for a target rate of 135,000 bbl/d for 1990. | about 48% Mn according to COMILOG. | grading 62.5% Fe, 3.57% silica, and 0.106% 

A 135-km pipeline from the Rabi-Kounga | About 25% of these reserves was in the | phosphorus. The Batouala deposit, 70 km 
Field to Gamba was completed in 1988 and | immediate area of the existing mine. The | southwest of Mekambo, had a resource of 
a 235-km line to Port Gentil was completed | Moanda area also had a large inventory of | about 100 Mmt grading 65.7% Fe. Of these 
inearly 1989. Gabon’s other fields had been | manganese carbonate, although no plans | deposits, only the Belinga deposit had been 
averaging a total of about 160,000 bbl/d, of | existed to mine this material. seriously considered for mining. However, 
which about two-thirds was from the Mandji Gabon’s oil resources were large but are | exploitation of the Belinga deposit would 
field complex operated by ELF-Gabon near | not well defined. The recently discovered | require the construction of a 235-km ex- 
Port Gentil. Rabi-Kounga Field and its satellite depos- | tension of the Trans-Gabon Railroad from 

Gabon produced oil from almost 500 | its were widely reported to contain ap- | Booué to the deposit and the construction 
wells, located in 6 oilfield complexes, most | proximately 1 to 1.2 billion barrels of oil, | of suitable ship loading and storage facili- 
of which were offshore. Approximately | with an estimated 400 to 600 Mbbl recov- | ties at the Port of Owendo. This construc- 
65% of Gabon’s oil acreage, much of it | erable. Further exploration was expectedto | tion, and hence the exploitation of the 
controlled by ELF-Gabon, will come open | increase the reserves of this field. The other | Belinga deposit, was considered uneco- 
for bid in 1991; it was anticipated that record | producing fields and new offshore discov- | nomic under current market conditions. 
bid prices would be realized for these | eries were believed to have total reserves | _ The Mabounie carbonatite, 40 km east- | 

concessions. The Government intended to | of about 700 Mbbl. The Rabi-Kounga dis- | southeast of Lambaréné, had a columbium 

subdivide the plots it usually offers into | covery generated a great deal of interest in | resource, according to the Government, of 
tenths in the hope that it would attract small | onshore exploration, and it was expected | 15 Mmt grading 2% Cb,O,, with an addi- 

companies that could profitably exploit a | that future offshore and onshore exploration | tional 27 Mmt grading between 1.78% and 
find that would be too small for a major | would significantly increase the country’s | 2.0% Cb,O,. It also contained a phosphate 
company. known reserves. _ resource of about 85 Mmt grading 24% P,O, 

The promise of new discoveries follow- Reserves of natural gas were likewise | and some rare earths. Tests in 1987 and 1988 
ing the discovery of the Rabi-Kounga Field | significant, being in excess of 16billionm’, | showed that the columbium resource was 
coupled with higher oil prices had led to a | but again are poorly known. Very little of | likely to be uneconomic except possibly as | 
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a byproduct of phosphate mining, and the Gabon had about 7,500 km of roads, of | be handled. Port Gentil handled much of 
economics of mining the phosphate re- | which only about 10% was paved, includ- | Gabon’s international trade in general cargo 
source had yet to be demonstrated. ing city streets. Most of the roads were in | and lumber. It was also the site of the 

Gold occurrences were widespread, and | poor condition. Gabon had about 1,600km | country’s only oil refining facilities. The 
diamonds were found in southeast Gabon. | of navigable waterways, the most important | oil terminal at Cap Lopez was fed by nu- 
However, the reserves of goldanddiamonds | of which is the 310-km stretch of the | merous pipelines leading to the surround- 
were not known with any certainty. Ogooué River from Port Gentil to Ndjolé. | ing offshore oil wells, some as far away as 

Potentially economic occurrences of Gabon had a sophisticated satellite | 110km,andanew 238-km pipeline leading 
barite, copper, lead, marble, phosphaterock, | telecommunications network and a good | to the onshore Rabi-Kounga Field. Some 
talc, and zinc had also been reported. electrical grid. Electricity production in | of the offshore wells had their own tanker 

| 1988, the last year for which data were | loading facilities. The oil terminal atGamba 
INFR ASTRUCTURE available, was 906,428,000 kW-h. Total | could load tankers up to 140,000 dwt by 

TTT i ™“—=_— | de Ste generating capacity was about | means of a 6.3-km pipeline to an offshore 
Gabon’s transport infrastructure was still | 310,000 kW. Of this capacity, 166,000kW | floating station. Gamba serviced the nearby 

underdeveloped. The only railroadin Gabon | was installed in the country’s three hydro- | oilfields, but also was connected to the Rabi- 
was the Trans-Gabon Railroad, which ran | electric plants. These plants were the | Kounga Field by means of a new 135-km 
669 km from Owendo to Franceville. The | Kinguélé (72-MW capacity) andTchimbélé | pipeline. The offshore oil terminal at Lucina 
first segment, comprising the 183 km from | (57-MW capacity) stations on the Mbéi | could load tankers of up to 165,000 dwt, 
Owendo to Ndjolé, was operational at | River about 110 km east of Libreville, and | andthe nearby Mayumba offshore terminal 
yearend 1978, and the 156-km segment on | the Poubara station (37 MW capacity) on | could handle ships up to 70,000 dwt. 
to Booué was inaugurated in early 1983. | the Ogooué River about 40 km south of | | 
The final segment to Franceville was in- | Franceville. Both the manganese and ura- OUTLOOK 
augurated at yearend 1986. A short spur to | niumminesutilizedpowerfromthePoubara | WS *F*YY™ 
the manganese mine at Moanda was com- | station. The bulk of the remainder of 
pleted shortly thereafter. The track was | Gabon’s electrical capacity was supplied The recent discovery of the Rabi Kounga 
1.437-m gauge. Plans to build a 235-km | by 24 thermal power stations. Much of the | 4nd other oilfields will ensure that the 
extension northeast from Booué to the | country’s telecommunication system was | ¢Conomy of Gabon will continue to be 
Belinga iron deposit were on indefinitehold | solar-powered. A $50 million manganese | dominated by the petroleum sector for many 
owing to unfavorable world market condi- | ore storage and shiploading facility at | Years. Increased drilling and seismic activity 
tions for iron ore. The Trans-Gabon Rail- | the Port of Owendo were inaugurated at | Will likely lead to further discoveries and 
road hauled general freight, lumber, | yearend 1988 after 16 months of construc- | Icreased petroleum production. — | 
passengers, and, especially, manganeseore. | tion. Owing to oil revenue shortfalls in 1986 Gabon’s manganese industry will continue 
Shipment of the latter commenced in De- | and continued low world iron prices, the | 0 depend on fluctuations in the world mar- 
cember 1988, following the completion of | project was scaled down from earlier plans | ket. With recent infrastructural improve- 
the ore shiploading facilities at the Port of | to build a much larger manganese and iron | ents, Gabon is well prepared to increase Its 
Owendo. Manganese ore railing capacity | ore shipping facility. production to record levels if demand for its 
was at least 3 Mmt/a, utilizing trains of 70 The mineral Port at Owendocouldhandle | high-grade ore should increase. 
to 96 rail cars hauling 6,000 to 8,000 tons | ships of up to 42,000 dwt, drawing 11m. | _ The uranium industry will likely remain 
per trip. The railroad was also used toexport | As the water depth was only 11 m, ships | d¢pressed for the foreseeable future, owing 
the country’s uranium production. In ad- | entered and left at high tide (12.5-m depth). | t0 the large oversupply worldwide. 
dition, in 1988, the latest year that suchdata | Ore was loaded by a 900-m conveyor at a The long-term potential for the develop- 
were available, the railroad carried 580,000 | maximum rate of 3,000 tons perhour. There | Ment of a more diversified mineral indus- 
tons of lumber, 80,500 tons of cement | was storage at the port for about 700,000 | ty 1s very good. Even though Gabon’s 
clinker, 20,000 tons of fuel, about 150,000 | tons of ore. The old port of Owendo was for geologic potential IS good, the mining 
tons of general freight, and about 250,000 | general cargo, containers, and petroleum | dustry’s progress will likely be slow be- 
passengers. Overall responsibility for run- | products and could handle about 55,000 mt/ | Cause many recently discovered deposits 
ning the railroad was with the Office de | a. General port affairs were handled by the | Wait infrastructural improvements before 
Chemin de Fer Transgabonais. parastatal Offices des Ports et Rades. The | they can be economically exploited. 

Prior to the completion of the ore port at | mineral port was run by Société du Port | 
Owendo, Gabon’s manganese ore produc- | Minéralier d’Owendo, the majority owner 'Where necessary, values have been converted from 
tion was shipped out via a 76-km aerial | of which is COMILOG. Communauté Financiére Africaine francs (CFAF) to U.S. 
cableway to Mbinda in the Congo and then Gabon’s petroleum infrastructure con- | °°/3"S # ‘he rate CFAF272.26-US$1.00. 
by 296 km of railroad to the Congolese Port | sisted of 643 km of crude oil pipeline, 14 
of Pointe Noire. This route also had aca- | km of refined products pipeline, several oil OTHER SOURCES OF INFORMATION 
pacity of about 3 Mmt/a and still carried | shipping facilities, and one refinery com- Publications 
about 40% of Gabon’s manganese pro- | plex. The bulk of Gabon’s petroleum pro- 
duction. Similarly, Gabonese uranium | duction was shipped from the terminal at Ministére des Mines, de 1’Industrie et de la 
yellowcake was trucked to Mbinda for | Cap Lopez, about 10 km northwest of Port | Consommation: Direction Générale des Mines 
railing to Pointe Noire. Gentil. Tankers of up to 250,000 tons could | et dela Géologie, Libreville. 
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SUE Ener 

By Hendrik G. van Oss 

| ining has been important to | Ghana’s gold deposits have developed in | agricultural revenues have suffered in re- 
the economy of Ghana | these veins or in areas of strong sulfide | cent years because of low world prices for 

- throughout the country’s his- | (pyrite and arsenopyrite) mineralization in | the country’s principal cash crops, periodic 
/_ tory and today is a critical | the shear zones. By far the dominant locus | droughts, and, in the case of timber, rec- 

factor in the country’s industrial sector. Pri- | of gold mineralization has-been the shear | 0 gnition of the need to conserve the 
mary mineral production is dominated in | zone and vein system that hosts the Ashanti, | country’s tropical forests. Accordingly, the 
value by gold, but the country is also a sig- | Prestea, Bogosu, and Southern Cross Mines, | Government has enacted policies to reduce 
nificant producer of bauxite, diamonds, and | as well as many others now closed. the country’s dependence on agriculture, 
manganese ore. Output of most of these The Birimian belts can have the grossform | chiefly by encouraging development in the 
commodities increased in 1990; however, the | of synclinoria, some of which are cored by | mining sector. This has the additional goal 
potential increase in mining revenues was | clastic rocks of the Tarkwaian Series. Near | of reducing the country’s dependence on 
tempered by stagnant gold prices during the | Tarkwa, these clastics include gold-bearing | imported minerals, notably alumina, clin- 
year. Apart from primary mineral produc- | conglomerates very similar to the banket | ker, and petroleum. 
tion, Ghana is the second largest aluminum | conglomerates of the Witwatersrand gold The encouragement of growth of the 
producer in Africa, and has amodestproduc- | fieldin the Republic of South Africa. In 1990, | minerals industry is a cornerstone of the 
tion of cement and refined petroleum prod- | there were two mines exploiting Tarkwaian | continuing Economic Recovery Program, 
ucts. Despite the contributions of the mining | conglomerate gold ore, and a third mine was | launched in 1983. This program is an at- 
industry, Ghana’s overalleconomy remained | expected tobe in production by 1992. Alluvial | temptto overcome the effects of a period of 
dominated by agriculture and, in 1990, suf- | diamonds eroded from the Birimian Series, | inefficient management of state-owned 
fered from low world agricultural prices and | and gold from both the Birimian and | companies, overly tight restrictions on the 
from drought. Tarkwaian Series, form widespread placer | availability of foreign exchange, and un- 

Exports of primary mineral commodities | deposits that are exploited by both formal | realistic investment laws. These past poli- 
produced in Ghana in 1990 were equivalent | and artisanal placer operations. The Nsuta | cies had led to a major deterioration of the 
to about 5.4% of the country’s estimated | Mine exploits manganese ore developed in | country’s mines and transport infrastructure 
GDP of $4.93 billion! and about 36% oftotal | Birimian Series rocks, and deep weathering | and an unfavorable climate for foreign in- 
exports. In this respect, primary mineral | of aluminous Birimian rocks has produced a | vestment in Ghana. In addition, low wages 
exports were second only to cocoa and co- | number of bauxite deposits, including that | and a general decline in the economy had 
coa products. In addition to primary min- | exploited by the Awaso Mine. _ led to the emigration of a large number of 
eral exports, Ghana exported aluminum Proterozoic granites intrude much of the | skilled Ghanaian nationals. The Economic 
worth more than $280 million; however, | Birimian, especially in the south-central and | Recovery Program has sought to reverse 
this material was toll refined from imported | northwest parts of the country. Near the | the deterioration of the economy through a 

| alumina. Sales of locally produced cement | Birimian gold belts, some of these granites | combination of improved investment laws, 
were worth approximately $100 million. themselves are gold-bearing. The southeast | arelaxation of foreign exchange restrictions, 

As part of an ongoing privatization pro- | comer of the country, along the coast and | and the privatization of the large state- 
gram, purchasers were sought for the | Togoborder,isdominantly made upoflower | owned industrial sector. 
Government-owned diamond and gold | Precambrian Dahomeyan gneisses and In early 1980, a Committee on Gold 
mines. Several companies expressed in- | schists. These were long thoughttorepresent | Mining was appointed to review the Gha- 
terest in investing in some of these prop- | basement to the Birimian, but are now re- | naian mining industry and to recommend a 
erties. Encouraged by favorable miningand | garded by some as migmatites derived from | solution to the severe decline in mine out- 
investment laws, and by the country’s | Birimian protoliths. The central and eastern | put. The committee’s yearend 1980 report? 
geologic potential, a number of domestic | one-third of the country is covered by hori- | identified the morass of more than 70 
and foreign companies were conducting | zontally bedded clastic sedimentary rocks of | mining-related laws enacted since 1900 as 
mineral exploration programs during the | the upper Proterozoic to lower Paleozoic | being a significant contributor to the decline 
year, chiefly for gold. Voltaian System. These non-Birimian rocks | and recommended enacting new investment 

In terms of economic importance, | are locally important as sources of industrial | and mining legislation to supersede the old 
Ghana’s geology is dominantly that of a | and construction rocks and minerals. laws. The Minerals and Mining Law, 1986 
series of steeply dipping, isoclinally folded, (PNDCL 153), which now governs mining 
northeast-trending lower Proterozoic and mineral exploration in Ghana, was a 
greenstone belts made up of volcanic and GOVERNMENT POLICIES direct outcome of the 1980 report. 
sedimentary rocks of the Birimian Series. AND PROGRAMS The 1980 report further recommended 
Some of the Birimian belts contain major that the existing gold mines be rehabilitated. 
northeast-trending shear zones, and these Although agriculture has long dominated | In 1984, rehabilitation work began at the 
commonly host quartz veins. Most of | Ghana’s domestic and export economy, | Ashanti Mine, and in 1985, a similar pro- 
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a 

gram started for mines owned by the State | controls petroleum-related activities. The aluminum, bauxite, cement, gold, and sil- 

Gold Mining Corp. (SGMC). The goal of | importation, transportation, and transfer of | ver reaching their highest levels in more 

these ongoing programs is to increase the | mercury is governed by the Mercury Law, | than 10 years. 

production of the mines through a combi- | 1989 (PNDCL 217). Regulation of artisanal In terms of formal production, Ghana 

nation of expanding the workings, pur- | gold mining was set forth inthe Small-Scale | appears to have tied Zimbabwe as Africa’s 

chasing new equipment, repairing old shafts | Gold Mining Law, 1989 (PNDCL 218). The | second largest gold producer after the Re- 

and mine workings, improving mine safety, | Precious Minerals Marketing Corporation | public of South Africa. In addition, Ghana 

rehabilitating the mills, and improving mine | Law, 1989 (PNDCL 219), set up the Pre- | has a very active artisanal mining sector, the 

management and cost accounting. Loansfor | cious Minerals Marketing Corp. (PMMC) | true output of which is believed to have 

the rehabilitation programs have been se- | to promote the development of small-scale | significantly exceeded the 536 kg sold to the 

cured, by and large, from international | gold and diamond mining in Ghana and to | PMMC. This additional production is be- 

lending agencies such as the International | provide a purchase mechanism for the | lieved to be smuggled out of the country, 

Finance Corp. and the World Bank. The | output of such mining. largely to Céte d’Ivoire and Togo. Ghana’s 

relaxation of the country’s foreign exchange The Ministry of Lands and Natural Re- | increased official gold output in 1990 re- 

laws has allowed the mines to purchase | sources has authority over all aspects of the | flected the continuing benefits of ongoing 

much needed new equipment and supplies. | Ghanaian mineral economy andis the entity | expansion and rehabilitation of the country’s 

Partly as a condition for the loans, but also | that grants mineral exploration and mining | largest goldmine, as well as the startup during 

in accord with its new privatization policies, | leases. Within the Ministry, the Minerals | the year of three new operations. 

the Government agreed to seek foreign in- | Commission has overall responsibility for Production from Ghana’s only formal 

vestors in a number of wholly state-owned | recommending mineral policy, promoting | diamond mine, Akwatia, increased sig- 

companies such as Ghana Consolidated | mineral development, advising the Gov- | nificantly Owing to the company being able 

Diamonds Ltd., and SGMC subsidiaries | ernment on minerals matters, and serving | to upgrade some of its equipment. Output, 

Dunkwa Goldfields Ltd., Prestea Goldfields | as a liaison between industry and the | however, was still well below that needed 

Ltd., and Tarkwa Goldfields Ltd. The | Government. for profitability. Sales to the Government, 

Government has also obtained loans to re- Geologic studies of Ghana are conducted | through the PMMC, of artisanally mined 

habilitate the country’s railroad and | by the Geological Survey Department; the | diamonds increased dramatically, appar- 

shiploading infrastructure, particularly that | Lands Commission maintains records of | ently reflecting continuing confidence in the 

serving the mining industry. exploration licenses and mining leases; and | PMMC’s diamond pricing, and efficiency 

The Minerals and Mining Law, 1986, is | the Mines Departmenthas authority in mine | on the part of its buyers. Unlike gold, the 

based on the state’s ownership of all min- | safety matters. All mine accidents and other | PMMC diamond purchases in 1990 prob- 

erals in Ghana. Under the law, the Gov- | safety problems must also be reported to | ably represented the bulk of the country’s 

ernment is entitled to 10% equity | the GhanaChamber of Mines; the Chamber | artisanal production. 

participation in all mining ventures andhas | also provides information on Ghana’s Production of bauxite increased, largely 

the option to purchase an additional 20%. | mining laws and negotiates with the mine | in response to improvements in the 

The law applies equally to foreign and | labor unions on behalf of its member | country’s railing infrastructure and the 

Ghanaian nationals, with the exception that | companies. All of the mining companies | company’s upgrade of its shiploading fa- 

certain small-scale mining activities, andthe | operating in 1990 were members of the | cilities at Takoradi. Manganese ore pro- 

mining of certain commodities, such as sand | Chamber of Mines. The Ministry of Fuel | duction fell; however, this was offset by 

and gravel, are reserved to Ghanaians. Li- | and Power formulates Ghanaian energy | higher prices received for the product. 

censes are required for all exploration and | policy and issues licenses for petroleum and The production of finished cement con- 

mining, and the law sets forth the conditions } natural gas exploration in and offshore | tinued to benefit from the increased avail- 

under which such licenses are issued, re- | Ghana. The Government controls petroleum | ability of foreign exchange, which allowed 

newed, or canceled. The taxation regime, | products selling prices in-country and has | an increase in the level of imports of clin- 

including provisions for tax holidays and | generally charged only slightly higher prices | ker. Owing to the indefinite closure of the 

depreciation, is specified in the law, with | than those needed to recover costs. How- | country’s sole oil refinery in October, in- 

reference to existing laws where retained. | ever, from time to time this policy has been | duced by labor problems, refinery products 

The law specifies that Ghanaian nationals | questioned, as it has led to smuggling of | output declined significantly in 1990. 

are to be trained to replace expatriates | petroleum products into neighboring 
wherever possible, and that preference isto | countries, particularly Céte dIvoire, for | TRADE 

be given to Ghanaian sources for supplies. | resale at much higher prices. In the fourth | —<2. 

Furthermore, the law recognizes the im- | quarter of 1990, petroleum product prices Ghanaian exports in 1990 totaled about 

portance of protecting the environment. were increased dramatically in response to | $795 million, about the same as in 1989. 

Other related and applicable laws include | the Persian Gulf crisis and to reduce | This performance was despite an increased 

the Additional Profits Tax Law, 1985 | smuggling. The effect on the Ghanaian | level of mineral exports, and reflected poor 

(PNDCL 122); the Minerals Commission | economy was predicted to be severe. world prices for cocoa and cocoa prod- 

Law, 1986 (PNDCL 154); and the Miner- ucts—still the country’s main export items, 

als (Royalties) Regulations, 1987 (LI 1349). | —_____~_________—~ | and stagnant gold prices. Official exports 

The basic investment codes of Ghana are PRODUCTION of primary mineral commodities totaled 

those of 1981 (Act 437) and 1985 (PNDCL about $254 million. 

116). The Petroleum (Exploration and The production of most mineral com- Official exports of gold were worth about 

Production) Law, 1984 (PNDCL 84), | modities increased in 1990, with output of $209 million; this 26% increase paralleled 
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TABLE 1 : 

GHANA: PRODUCTION OF MINERAL COMMODITIES! 

Commodity’ 1986 1987 1988 1989" 1990° 

Aluminum: 

Bauxite: 

Gross weight metric tons 204,047 196,255 284,500 347,065 3381 ,273 

Sales do. 226,461 229,415 299,939 374,646 3368,659 

Metal, smelter, primary do. 124,570 150,316 161,392 168,581 3174,241 

Cement, hydraulic* thousand metric tons 219 274 477 565 3675 

Diamond: 

Gem* thousand carats 388 65 155 124 163 

Industrial® do. 3498 400 465 370 487 

Total do. 586 465 °620 7494 5650 

| Gold kilograms 8,931 10,201 11,601 13,358 316,840 

Iron and steel: Steel, crude® metric tons 5,000 ™7,500 6,500 17,500 25,500 

Manganese: 

Ore and concentrate,° gross weight do. 304,351 274,451 259,614 279,210 3246,869 

Mn content® do. 110,000 98,000 "97,000 110,000 96,000 

Petroleum: 

Crude® thousand 42-gallon barrels — — — — — 

Refinery products: 

Gasoline do. 1,700 T1309 T1207 1,233 1,040 

Jet fuel do. "200 216 200 200 165 

Kerosene do. 868 "713 826 868 725 

Distillate fuel oil do. *2,052 "1,641 2,163 1,716 1,400 

Residual fuel oil do. 599 *500 446 466 390 

Other* do. 250 281 285 323 270 

Refinery fuel and losses* do. 300 "300 "300 300 280 

Total® do. "5,969 "4,960 "5,427 5,106 4,270 © 

Salt® metric tons 50,000 50,000 | 50,000 50,000 50,000 

Silver, Ag content of gold ore*® kilograms 447 510 580 668 840 

1Table includes data available through Aug. 20, 1991. 

2In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) are produced, but output is not reported, and available information is inadequate to make reliable estimates 

"Repoted ig. 
4All from imported clinker. 
5Production includes that of Akwatia Mine (1988—225,200 carats; 1989—134,030 carats; 1990—151,627 carats), Precious Minerals Marketing Board purchases of artisanal production (1988—34,231 carats; 1989—151,606 

carats; 1990—484,876 carats), and estimates of smuggled artisanal production. 

Manganese ore production for 1985-88 is processed ore output reported by Nsuta Mine. Production for 1989 is the reported mine production minus carbox fines, which were unsalable. 

production. The level of gold smuggling | monds from elsewhere in Africa. An indi- Total imports into Ghana decreased 
was estimated to have been about the same | cation of the magnitude of this trade is seen | slightly to approximately $1.14 billion, and 
as in 1989, or about $20 million. in U.S. Customs data, which credit Ghana | would have been lower still had not oil 

Official diamond exports were worth | as being the source of imports into the | prices increased during the fourth quarter 
about $20.5 million. This almost fivefold | United States in 1990 of 1.14 millioncarats, | of 1990 in response to the Persian Gulf 

increase was largely the result of dramati- | worth approximately $94 million. conflict. Imports reflected high levels of 
cally increased sales to the PMMC of Manganese ore exports declined 11% to | foreign aid to Ghana and the general ease 
artisanal production, and higher diamond | 254,710 tons, but owing to higher world | of access to foreign exchange enjoyed since 
prices. Sales to the PMMC in 1990 were | prices, the export value increased by 26% | therelaxation of fiscal controls early in 1988 
believed to represent the bulk of artisanal | to almost $15 million. Bauxite exports de- | and in early 1989; the latter was tempered 
production hitherto smuggled out of the | creased slightly to about 369,000 tons, but | somewhat by the imposition of higher im- 
country; the remaining illegal trade, how- | revenues increased by about 10% to $10 | port duties on certain consumer goods. 
ever, probably also benefitted from im- | million. The most significant value-added As in 1989, the dominant import com- 

proved prices and was worth an estimated | mineral commodities exports were of alu- | modities in 1990 were crude oil and refined 
$3 to $4 million. Apart from exporting its | minum and fuel oil, in 1990 worth about petroleum products, worth about $166 
own production, Ghana appears to be an | $281 million and about $13 to $15 million, | million and an estimated $150 million, re- 
entrepét for a significant number of dia- | respectively. spectively, the latter based on 1989 import 
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levels. Alumina imports for the Volta Alu- | year for which data were available,Ghana’s | for 80% of the country’s total formal gold 
minum Co. (VALCO) aluminum smelter | manganese exports were mainly to Norway, | output. There was also artisanal production 
totaled about $100 million, and petroleum | Spain, Romania, and Japan; the United | of gold, largely from placer deposits. 
coke for the same operation totaled about | States took only about 2% of the shipments. Diamonds were produced by one formal 
$18 million. Clinker imports for the | Ghanaian gold was toll refined in Switzer- | mine and by artisanal miners. During the 
country’s grinding plants were worth an | land before being sold on the world market, | year, one bauxite mine and one manganese 
estimated $45 million. A major proportion | and Ghana’s diamonds officially were sold | ore mine were in operation. Two cement 
of Ghana’s machinery imports were forthe | in Belgium. clinker-grinding plants were in operation 
mining industry. Nigeria was the source of Ghana’s im- | in 1990, as were three small steel mills. One 

In 1990, Ghana’s biggest trading partner | ports of crude oil and much of its refined | small oil refinery was in operation, using 
continued to be the United Kingdom, fol- | petroleum products. Jamaicahascommonly | imported crude oil; and one aluminum 
lowed by the United States. The United | supplied the bulk of Ghana’s imports of | smelter, using imported alumina. 
States took about 21% of Ghana’s exports | alumina, although in 1990, the United States In 1990, Ghana’s labor force comprised 

and supplied about 12% of its imports. Other | supplied about 23% of this commodity and | about 5.8 million workers. Almost 20% of 
important trading partners for Ghana were | all of the petroleum coke for the aluminum | the workers were in industry, and about 55% 
the Federal Republic of Germany, Japan, | operation. were in agriculture. The formal primary 
Spain, Romania, and Nigeria. mining sector employed about 25,000 
st Ghana’s mineral exports to the United STRUCTURE OF THE workers, about 20,000 of whom worked for 

ates were mostly of fuel oil ($11.9 mil- gold-mining companies. These numbers 
lion), although $94 million in diamonds MINERAL INDUSTRY included workers directly employed in the 
reported to be from Ghana were also im- mining and ore milling operations, and in 
ported into the United States, probably via The mineral industry of Ghana in 1990 | company-owned shiploading facilities, 
Belgium. Aluminum from the VALCO | was dominated in value by the production | farms, lumber mills, and other captive 
reduction plant has in some years been | of gold. In 1990, gold was produced by 10 | service industries. Apart from the mining 
exported to the United States, but in 1990, | formal mines, of which 7 were lode op- | operations, an estimated 400 to 600 persons 
most of this material was shipped to | erations, 2 were placer gold mines, and 1 | were employed on various mineral explo- 
Rotterdam for sale to the London Metal | was a placer diamond mine that recovered | ration projects. The value-added mineral 
Exchange. Ghana’s bauxite exports were | a modest quantity of gold. One of the lode | industries employed about 4,000 persons, 
to the United Kingdom. In 1989, the latest | mines, a world-class operation, accounted | about one-half of whom worked for the 

TABLE 2 

GHANA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

| (thousand metric tons unless otherwise specified) 

. . . . . Location of main Annual 
Major commodity Major operating companies facilities capacity 

Aluminum Volta Aluminum Co. Ltd. (VALCO) Aluminum smelter at Tema 200 

Bauxite Ghana Bauxite Co. Ltd. Bauxite mine at Awaso 500 

Cement Ghana Cement Works Ltd. Clinker grinding plants 700 

at Takoradi and Tema 

Diamond 

thousand carats Ghana Consolidated Diamonds Ltd. Placer mine at Akwatia °250 

Gold 

kilograms Ashanti Goldfields Corp. (Ghana) Underground and surface 12,500 

Ltd. mine at Obuasi 

Do. Canadian Bogosu Resources Ltd. Open pit mine at Bogosu. 4,043 

Do. Goldenrae Mining Co. Placer mine at Kwabeng, 16 684 

kilometers north of Kibi 

Do. Precious Minerals Marketing Corp. Accra. Purchases artisanal production NA 

Do. Southern Cross Mining Ltd. Open pit mine at Obenemase, 1,250 
near Konongo 

Do. State Gold Mining Corp. 5 gold dredges near Dunkwa 315 

Underground mine at Prestea 800 

Underground mine at Tarkwa 800 

Do. Teberebie Goldfields Ltd. Open pit mine near Tarkwa 2,177 

Manganese ore Ghana National Manganese Corp. Open pit mine at Nsuta 350 

Steel Steelworks Co. subsidiary of Steel mill at Tema 2,500 

Ghana Industrial Holdings Co. (rebar) 

Wahome Steel Ltd. do. 18 

(rod, rebar, and wire) 

Petroleum products 

thousand barrels per day Ghanaian-Italian Petroleum Co. Refinery at Tema 27 

‘Estimated. NA Not available. 
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VALCO aluminum smelter. It is estimated | railing capacity, ultimately plans to produce | tively shallow (underground) quartz and 
that an additional 150,000 persons were | at arate of 1 Mmt/a. sulfide ores toward the south end of the 
directly dependent on the wages earned in mine, a large sulfide ore body at moderate 
the formal mining sector. The mining and Gold.—Artisanal mining of placer and | todeep levels in the central part of the mine, 
related companies have been the source of | lode gold deposits in Ghana has occurred | deep mixed ores toward the north end, and 
most of the educational and health care | forcenturies. Gold mining by Europeans in | large surface ore bodies to the south of the 
facilities for the mining towns and sur- | Ghana started in the 1620’s, but the major | underground workings. In addition, a large 
rounding areas. The livelihood of a sig- | gold boom started in the 1880’s. The | volume of old tailings will be reprocessed, 
nificant proportion of the 7,000 employees | number of active formal gold mines de- | and the mine’s ore processing facilities will 
of Ghana Railway Corp. was tied to the | clined precipitously after World War II; | be modernized and expanded. 
railing of bauxite and manganese ore and | despite this, gold output reached its highest Ongoing rehabilitation and expansion of 
of mining equipment and supplies. About | level—28,470 kg—in 1960, after which it | the underground workings has mainly in- 

| 2,000 persons were employed by the Gov- | declined fairly steadily until 1983. Pro- | volved improving ore access and haulage, 
ernment in agencies dealing with minerals. | duction since 1983 has increased dramati- | and air flow, by deepening certain existing 
Some 30,000 Ghanaians worked atleastpart | cally. shafts, developing new shafts, and install- 
time as “galamsey” or artisanal miners; this Ghana’s official gold production in 1990 | ing rapid ore conveyance infrastructure 
estimate may include workers from the | was the highest since 1974, largely as a | underground. The target of the new shafts 
formal mining sector who engaged in | result of the ongoing rehabilitation and | (George Cappendell and Kwesi Mensah) 
artisanal mining on weekends and holidays. | expansion project at the Ashanti Mine, | are the southern and central ore bodies: 

which more than compensated for the | deepening the main ore hoisting shafts to 
COMMODITY REVIEW lackluster output of the operations con- | the north will allow improved ore haulage 
_—_!__—#——————— | trolled by the State Gold Mining Corp..| from the more southern ore bodies, and 
M (SGMC) and by the Southern Cross Mine. | access to deep portions of the northern ore 
etals . _ 

Mining commenced during the year at the | body. 
Aluminum and Bauxite——Ghana’s hy- | Teberebie, Goldenrae, and Bogosu Mines, The rehabilitation program has allowed 

droelectric potential has been recognized | all of which had their first gold pours dur- | the rehabilitation of the Pompora Treatment 
since early in the century, and in 1915, it | ing the fourth quarter. In addition, a sig- | Plant, which handles all of the underground 
was proposed that by damming the Volta | nificant but undocumented amount of gold | and part of the surface ores. Work on this 
River enough electricity could be generated | was produced by artisanal miners. Tradi- | plant has included the installation of anew 
to power an aluminum smelter. In 1961, | tionally; the artisanal production and gold | ball mill, the replacement of some flotation 
Kaiser Engineers of the United States was | stolen from the formal operations has been | banks, and the upgrading of the gravity 
awarded the contract to build a dam and | smuggled out of the country, largely to Togo | circuit. In addition, the roasting furnaces 
hydroelectric plant on the Volta River at | and Céted’Ivoire. Itis estimated that almost | are being converted from wood to oil-fired. 
Akosombo and an aluminum smelter at | 2,000kg of gold is so traded annually. Inan | Future work will include the installation of 
Tema. The dam and power station were | effortto encourage both artisanal production | sulfur and arsenic oxides emissions scrub- 
completed in 1965. The VALCO aluminum | of gold and its legal sale tothe Government, | bers for the roaster. Early in 1990, a second 
smelter, the first in Africa, was completed | a licensing system for small-time miners | tailings retreatment plant was commis- 
in 1966, and the first potlines were putinto | was set up in 1989, and a pricing formula, | sioned; this has doubled the tailings 
operation in 1967. The smelter is run as a | averaging 93% of the world price, was | throughput capacity to about 3,600 mt/d. 
tolling operation and to date has used only | enacted by the PMMC. The PMMC pur- A major component of the company’s 
imported alumina. chased 536 kg of gold in 1990; this modest | efforts to increase gold production from the 

The VALCO reduction plant increased | response to the purchasing program, al- | Ashanti Mine is the Sansu Project. This $93 
output slightly in 1990, but still operated | though an 86% increase over 1989 pur- | million project involves the open pit mining 
below the operational capacity of 180,000 | chases, continued to reflect an inefficient | of large reserves of relatively low-grade, 
mt/a based on the use of 4 of the plant’s | network of buyers. largely oxide ores. In early 1990, the 
five potlines. Net salable output increased The Ashanti Mine at Obuasi is a world- | company signed a $70 million finance 
2.8% to 172,409 tons. class gold mine that began production in | package for the project, coordinated through 

Bauxite in Ghana was discovered in 1914 | 1895 and which has produced about 635,000 | the International Finance Corp. Depending 
and has been found in several parts of the | kg of gold since that time from ore having | on grade and metallurgy, the Sansu ore was 
country. The Awaso Mine, which openedin | an average gold grade of about 20 g/mt. | to be processed either at the Pompora 
1940, has been the only bauxite mine to date, | About 80% of Ghana’s gold production in | Treatment Plant, at a new oxide ore treat- 
but several other deposits have been drilled. | 1990 came from the Ashanti Mine. Pro- | ment plant to be constructed, or by a 3,000 
Ghana Bauxite Co. Ltd. (GBC), operator of | duction in 1990 increased 28% to 13,475 | mt/d heap leach. Surface mining com- 
the Awaso Mine, continued to increase out- | kg, the highest level since 1973. The $156 | menced around midyear 1989; the ore was 
put during the year. Exports fell slightly, | million expansion and rehabilitation pro- | either sent to the Pompora plant or stock- 
however, largely because of shiploading in- | gram for the mine, which began in 1984, | piled pending completion of the heap-leach 
terruptions brought on by the company’s | was ongoing during the year. This program | facility. By yearend 1989, the heap-leach 
ongoing upgrading and expansion of its | has the goal of increasing the mine’s output | pads were being loaded and the modular 
loading infrastructure at the port of Takoradi. | to about 18,700 kg in 1991 and, eventually, | cyanide plant, built in the United States by 
GBC has plans to increase exports to 500,000 | to about 31,000 kg. This is to be achieved | Kappes, Cassiday & Assoc., was being 
mt/a within a few years and, given adequate | through a combination of developing rela- | assembled on-site. Heap- leaching com- 
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menced March 1, 1990, and the first gold | suffer from deteriorating equipment and | lemsathome, and this resulted in inadequate 
was poured on March 20. For the remainder | infrastructure. The Prestea Mine produced | funding of the Ghanaian operation. Oper- : 
of the fiscal year, gold recovery from the | 639 kg of gold—a 6% increase, but still | ating costs at the mine were high, largely 
heap leach averaged about 100 kg/month. | well below the 1988 production of 730 kg. | owing to the high cost of cement needed to 
The oxide plant was expected to be com- | The mine in 1990 continued to be plagued | agglomerate the clay-rich ore. In addition, 
missioned about March 1991 and was ex- | by problems with its roasting circuit, by | it was reported that metallurgical problems 
pected to process about 200,000 mt/month. | generally deteriorating mill equipment, and | began to be experienced with the dwindling 
The Sansu operation is expected to produce | by declining grades. The five gold dredges | oxide reserves. The company lacked the 
about 5,000 kg/a once all facets are oper- | comprising Dunka Goldfields Ltd. similarly | money needed to build a facility to process 
ating at full capacity. were beset by mechanical problems, and | its sulfide ore reserves. The mine produced 

Reserves at the Ashanti Mine are large | gold output for the year fell 12% to 190 kg. | 833 kg of gold in 1990 from its oxide re- 
and are likely to be significantly increased | All three mines operated at a loss for the | serves; this was a 22% decline from 1989 
through the company’s ongoing under- | year. output. 
ground and surface exploration program. The reserve picture at both the Prestea Reserve data for the Southern Cross Mine 
According to the company, underground | and Tarkwa mines continued to be bleak, | for 1990 were not available, but as of April 
reserves as of September 30, 1990, were | largely because of lack of explorationeffort | 30, 1989, proven reserves for the currently 
about 7.71 Mmt grading about 17.5 g/mt. | rather than of geologic potential. Reserves | mined A-Pit were given by the company as 
The surface (Sansu) reserves (all classes) | at yearend 1990 were notavailable, but were | 650,00 tons of oxide ore grading 5.28 g/mt. 
were about 12.6 Mmt grading about 4.5 g/ | believed to have changed little from those | Given the mining rate of almost 600,000 
mt. Tailings reserves are about 12 Mmt | of yearend 1988. At that time, total gold | mt/a, it is likely that little of this ore re- 
grading about 3.3 g/mt. In recent years, a | ore reserves of the Prestea Mine 1988 were | mained at yearend 1990. The A-Pit’s proven 
significant proportion (about 11% in 1990) | givenby the company as 7.162 Mmt grading | sulfide reserves were given as 234,000 tons 
of the tonnage mined has come from ma- | 7.88 g/mt, of which about 30% was proven. | grading 11.68 g/mt, and probable reserves 
terial not included in the reserves, such as | However, much of the proven reserves was | were 170,000 tons of sulfide ore grading 

old backfill, certain pillars, and hitherto | in pillarsor was otherwise not available for | 9.6 g/mt. A neighboring ore body (“B-Pit”), 
below cutoff-grade material adjacent toold | mining. Reserves available for mining | as yet unmined, had proven plus probable 
workings that has proved to be amenable to | amounted to only 680,000 tons grading 5.7 | gold ore reserves of 200,000 tons grading 
modern bulk mining and processing meth- | g/mt. Total ore reserves of the Tarkwa Mine | 1.34 g/mt. However, given the company’s 
ods. The company, through its new Ashanti | at yearend 1988 were given by the company | financial and the ore’s metallurgical prob- 
Mines Expansion Project, has begun to | as about 6.1 Mmt grading 6.8 g/mt. Of this | lems, it was not clear at yearend 1990 what 
evaluate these resources throughout the | inventory, only about 665,000 tons grading | proportion of the unmined inventory was 
existing workings. It is believed that a | 8.1 g/mt was considered to be proven re- | actually economic, and the same question 
significant proportion of these resources, | serves, of which about 495,000 tons grad- | applied to resources at other prospects on 
estimated to contain almost 250,000 kg of | ing 8 g/mt was available for mining. | the company’s concession. 
gold, may yet be added to the mine’s re- | Dunkwa’s reserves, in contrast, appear to Mining and stockpiling of oxide ore at 
serves. be large, exceeding 200 Mm? grading 0.15 | the Bogosu Mine commenced in May 1990, 
SGMC operated the Prestea and Tarkwa | g/m? gold, according to the company. pending completion of the mine’s carbon- 

underground mines and the Dunkwa gold As part of the Government’s privatization | in-leach facility. This plant was completed 
dredging operation during the year. Reha- | program, buyers were sought forthe SGMC | in October, and the first gold was poured in 
bilitation work, financed by loans from | mines. The most interest was shown in the | late November. Throughput was less than 
various international banks, continued atthe | Prestea Mine concession, which was con- | the 250,000 tons expected, owing to prob- 
mines, with the goal of raising total SGMC | sidered to have excellent reserve potential. | lems with the semi-autaugenous grind mill 
production to about 4,000 kg by the early | By yearend, a number of international | that necessitated diversion of the ore, albeit 
1990’s. Most of the work outstanding by | companies had made offers for the mine; | at a lower rate, through the ball mills. The 

yearend 1989 was to be done at the under- | the Minerals Commission recommended to | company, Canadian Bogosu Resources Ltd. 
ground mines and was to involve major | the Government that the offer of ARIMCO | (CBR), processed the remainder of its ox- 
rehabilitation of the underground workings, | of Australia be accepted. Relatively little | ide ores and commenced production of gold 
including repairs to the main shafts, re- | interest was shown in the Tarkwa Mine. The | from its higher grade sulfide reserves early 
placement of the winders, dewatering of | Minerals Commission was negotiating at | in 1991. However, startup problems were 
workings, and the purchase of mining ma- | yearend with Billiton International Metals | also experienced processing the sulfide ore, 
chinery. The mills at both mines, but es- | BV of the Netherlands regarding Dunkwa. | mainly with the mill’s flotation circuit and 
pecially at Prestea, were to be rehabilitated. The Southern Cross Mine experienced a | fluidized bed roaster. Production in 1990 
The rehabilitation program also aimed at | disappointing yearin 1990. The mine, 7km | was only 127 kg, less than 50% of that 
increasing the reserves at both underground | northeast of Konongo, was Ghana’s first | expected. Production in 1991 was to include 
mines. heap-leach gold operation, and atits startup | especially high-grade sulfide ores and had 

Total gold production by SGMC in- | in 1988, was the first new mine in the | been expected to be about 4,500 kg, but the 
creased 9% in 1990 to 1,593 kg. The bulk | country in more than 40 years. Afterahighly | startup problems were expected to reduce 
of the increase was from the Tarkwa Mine, | successful 1989 production year, the mine | this significantly. Long-term output, in- 
whose output increased 20% to 764kg. This | began to experience problems in 1990. Its | volving lower grade material, was expected 
appears to have been the result of improved | 70% owner, North Queensland Co. of | to be 3,500 kg annually. 
mill throughput, but the mine continued to | Australia, was beset with cash-flow prob- Owing to the early production problems, 
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especially those experienced late in 1990, | eration medium, restricted 1990 gold pro- | the deposit was believed to have minable 
the operating and minority shareholder in | duction to 214 kg. The company expected | sulfide ore, but evaluation of this resource 
CBR, Sikaman Gold Resources Ltd. of | to mine about 1 Mmt of ore in 1991 to | was not well-advanced. 
Canada, sold its 14% share in the operation | produce about 2,200 kg of gold, and ex- 
to its joint-venture partners. Billiton Inter- | pected to reach an annual output of about Manganese.—Manganese ore has been 
national Metals BV of the Netherlands thus | 3,100 kg of gold after a few years. Proven | minedinGhanasince 1916. The Nsuta Mine 
increased its overall share in the operation | plus probable reserves were given by the | has been the only significant producer of 
by 11.5%, giving it 74% of the total, while | company as about 72,000 kg of gold in ore manganese ore in the country, although 
the International Finance Corp.’s share in- | grading about 2 g/mt. there has been some small production, on a 
creased from 13.5% to 16%. The A 178-hole second phase drilling pro- | sporadic basis, of low-grade material from 
Government’s share remained at 10%. gram was completed in 1990 on the | other deposits in the area. One of these, 

At yearend 1990, total reserves (all | Iduapriem Project, owned by Ghana Aus- | Kwesikrom, was the object of exploration 
classes) at Bogosu amounted to about 18 | tralian Goldfields Ltd., a joint venture during the year. | 
Mmt grading about 3.4 g/mt. Most of this | among Australian companies Golden Manganese production from the Nsuta 
inventory was sulfide ore. Mining will in- | Shamrock Mines, 51%; and Titan Re- | Mine, operated by Ghana National Manga- 
volve a series of open pits, and the con- | sources NL, 12%; the IFC, 20%; the Gov- | nese Corp. (GNMC), fell significantly in 
cession was considered to have good | ernment, 10%; and private Ghanaian and | 1990. This was evidently the result of an 
potential for the discovery of additional | British investors, 7%. This work reportedly increasing ratio in the output of carbonate 
reserves. confirmed minable reserves of almost 14 | plus mixed carbonate-oxide (“carbox’’) ore 

Goldenrae Mining Co.,a joint venture of | Mmt grading about 2 g/mt, in addition to | to oxide ore. Althou gh the carbox lump ore 
ITM International of Luxembourg, 51%; | which are lower grade reserves of about 5 | is salable, the carbox fines are, currently, 
Sikaman, 34%; the Government, 10%; and | Mmt grading about 1 g/mt. The Iduapriem | not. Exports also decreased in 1990, but this 
private Ghanaian investors, 5%, announced | concession is 11 km southwest of Tarkwa. | decline was offset by improved world 
that gold production commenced in mid- | Like the Teberebie Mine on the adjoining manganese ore prices. Oxide ore of various 
October at the Goldenrae placer mine. The | concession, the Iduapriem Mine will be an grades made up 27% of the shipments, down | 
mine is on the Kwabeng concession, about | open pit operation exploiting Tarkwaian | from 54% in 1989. Carbonate ore sales 
16 km north of Kibi, and was designed to | conglomerate ore. A carbon-in-pulp circuit | made up 27% of the 1990 shipments, up 
process about 50,000 m? annually using a | will be used rather than heap-leach extrac- | from 24% in 1989. Carbox (lump) ship- 
floating plant. tion of the gold, as this will allow a higher | ments in 1990 were 31% of the total, 

_ Annual gold production was expected to | gold recovery than would be possible in a compared with 22% in 1989. 
be about 400 kg, but mechanical problems, | heap-leach, and will mitigate the deposit’s GNMC continued to explore for addi- 
mostly with the plant, limited output in 1990 | initial high stripping ratio. Further, the low- | tional reserves during the year, particularly 
to 26 kg only, and that for the first6 month’s | grade reserves form part of the strip burden | of carbonate ore at depth between the old 
of production to only about 95 kg. Faced | and will be stockpiled for later treatment. | oxide ore bodies. Exploration for oxide and 
with unacceptable performance of the | Mining was expected to commence in 1991 | carbonate ore was focused 1 to 4 km to the 
washing plant, the company commissioned | or 1992, and the first gold production was | south and southeast of the existing pit area. 
a feasibility study of the economics of in- | expected in the following year. The results of these efforts during the year 
stalling a new washing plant, which would A number of advanced gold exploration | were not available, but the company an- 
allow the processing of 1.5 Mm? annually | projects were underway during the year. | nounced that their work in 1989 had added 
to produce 750 to 1,050 kg of gold per year. | One of the most encouraging of these was | almost 330,000 tons of oxide ore to the 
The feasibility study was expected to be | the Bokitsi Project, owned by Cluff Re- | reserves. 
completed by mid-1991. It was hoped to | sources PLC of the United Kingdom. The The $18 million calcining plant com- 
eventually bring on stream a smaller op- | Bokitsiconcession, 15 km west of Dunkwa, | pleted in 1982 remained uncommissioned 
eration on the adjoining Pameng conces- | centers around the old Bokitsi Mine. Four | at yearend, although the Government was 
sions; this would be with the goal of atotal | prospects have been identified in Birimian studying the feasibility of putting it into 
output for the two concessions of 1,050 to | greenstones and, relatively unusual for operation to realize higher prices for the 
1,400 kg of gold annually. Total reserves | Ghana, weathered granites intruding the | mine’s carbonate ores. The incentive to 
on the Kwabeng and Pameng mining con- | Birimian. A 126-hole reverse circulation | commission the plant was lessened by the 
cessions were given by Sikaman as 9 Mm | drilling program was completed in 1990; company’s ability to sell its carbonate 
grading 0.55 g/m’. this drilling, together with earlier work, | output to Japan. 

Teberebie Goldfields Ltd. announced that | formed the basis of a mining prefeasibility A number of other manganese deposits 
it had poured its first gold in mid-October | study that was expected to be completed | are known in Ghana, many of which are in 
from its open pit, heap-leach operation 5 | early in 1991. At yearend 1990, minable | the area between Nsuta and the coast. Few 
km southwest of Tarkwa. Mining had | provenand probable open pit oxidereserves | have had their resources delineated in detail, 
commenced in June. The mine exploits | were given by the company as 3.86 Mmt although one, the Yakau deposit about 22 
Tarkwaian conglomerates, and owing tothe | having arecoverable grade of 2.0 g/mt. The | km west of Takoradi, was mined in a minor 
need to move a village that was on top of | oxide ore, while amenable to heap leaching, | and intermittent way in the 1940’s and 
the better grade ore, initial production was | would require extensive agglomeration, and | 1950’s. Work by Soviet geologists in the 
from relatively low-grade material. This, | given the high costs of cement, the company | early 1960’s delineated a few million tons 
together with minor startup problems with | felt that heap leaching would not be very | of, in general, low-grade manganese oxide 
the grinding circuit and with the agglom- | profitable. Apart from the oxide reserves, | scattered among several deposits in the area. 
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During 1990, Brem-Wilson Mining Ltd. | traditionally been significant artisanal pro- improvement of various electronic equip- | 

drilled the Kwesikrom manganese deposit, | duction of diamonds from placer deposits. | ment in the refinery’s processing unit, and 

about 27 km south of Nsuta, with a view to | Despite Government efforts to purchase this | the construction of a number of storage 

opening a small manganese mine. Results | production, before 1989, most of it was tanks and pipes. It was planned to expand 

of the drilling had not been announced as | being smuggled out of the country, largely | the refinery to refine the 300,000 tons of 

of yearend. to Togo. The Government estimated that | residue it produced annually; the residue is 

this smuggling involved 30,000 to 50,000 | presently sold. The company also planned | 

Industrial Minerals carats per month. Sales to the Government | to begin selling its excess LPG production, 

| through the Diamond Marketing Corp. | ratherthan flaring it. Local demand was only 

Diamond. —A\llwvial diamonds were dis- | (DMC) in 1988 were only about 34,000 | 6,000 mt/a, about one-third of the refinery’s 

covered in Ghana in 1919 and have been | carats. In 1989, the PMMC was set up to | output. The GNPC was promoting the do- 

exploited by a number of companies since | replace the DMC in an effort to improve | mestic use of LPG as a substitute for 

that time. Of these, only one was still in op- | the level of diamond purchases. Although | woodfuel. 

eration in 1990. Total formal-sectordiamond | the response was initially disappointing, A consortium of international oil com- 

production in Ghana peaked in the 1970’s, | purchases began to pick up toward midyear | panies and the GNPC was constructing a 

when production exceeded 2.5 million carats, | 1989 as confidence in the PMMC pricing | lubricating oil-blending plant at Tema that 

but has declined severely since thattime. The | system improved. In 1990, the PMMC | was supposed to start operations in mid- | | 

Akwatia Mine, the only formal diamond mine | purchased 484,876 carats, a threefold in- | 1991, and was expected to meet 90% of the 

in Ghana in 1990, opened in 1924 and was | crease over 1989 purchases, and a level | country’s requirements. 

operated until 1982 by Consolidated African | believed to account for the bulk of the 

Selection Trust, at which time the Govern- | artisanal production. Reserves 

ment assumed total ownership of the property 

through a new operating company, Ghana | Mineral Fuels GBC claims that it has 30 years of bauxite 

Consolidated Diamonds (GCD). reserves in the present ore body being ex- 

Production of diamond from the Akwatia Atlantic Richfield Co. (ARCO), operat- | ploited at the Awaso Mine, and reserves in 

Mine increased significantly in 1990, but | ing in 1990 on behalf of Royal Dutch/Shell | other ore bodies nearby adequate to support 

was still only about one-third that needed | Group, Unocal Corp., and the GNPC, drilled |. a total mine life of 100 years. Mining plans 

for profitability. Owing to the exhaustion | three offshore wells in the Tano Basin, south | call foran increase in output to 500,000 mt/ 

of the high-grade terrace gravel deposits that | of Half Assini. The first well was totestthe | a, to be doubled eventually. As reported in 

had been the traditional source of produc- | structure between the North and South Tano | detail by the director of the Ghana Geo- 

tion for the mine, and for which the mill | discoveries made by Phillips Petroleum in | logical Survey Department,’ Ghana has 

was designed, production since 1987 has | 1978. The other two wells were to test | significant undeveloped bauxite resources, 

been increasingly from gravels along the | shallower targets. The results were nega- | most notably the unmined portions of the | 

Birim River. Reserves there were delineated | tive—one hole was dry and the other two | Sefi-Bekwai deposits of the Awaso area, 

during the early 1980’s by the UN, and | showed only sub-commercial gas flows; | the Aya-Nyinahin deposits about 60 km 

although the grades are satisfactory, de- | nevertheless, the companies felt that the | west of Kumasi, and those in the Atewa 

velopment of the deposits is made uneco- | North Tano Basin likely had commercial | Range near Kibi. These have been exten- 

nomic by the excessively long haulage to | gas potential. | sively drill sampled. GBC likely has access 

the mill and the fact that the mill, in chronic GNPC was planning a horizontal drilling | to most of the Sefi-Bekwai deposits. The 

disrepair, was not designed for this feed. | program in 1991 in the South Tano Basin, Aya-Nyinahin drill-delineated bauxite in- 

GCD felt that the mill should be abandoned | about 32 km offshore, with the aim of | ventory totals 278 Mmt grading 48.9% to 

in favor of several small semi-mobile plants | proving sufficient natural gas reserves there | 51% alumina and 2.8% to 4.4% silica. The 

that would be located on the Birim gravels. | to justify a minimum flow of 1.4 Mm?/d to | Kibi area bauxite resource totals 120 Mmt 

These plants would process about 1 Mm? | anew thermal power station at Half Assini. | grading 40.8% to 45.7% alumina and 1.8% 

of gravel annually to produce about 1.1 | The power station was planned by the Volta | to 3.9% silica. 

million carats per year. A feasibility study | River Authority to come on-stream in 1993. Proven and probable gold reserves of the 

of this plan was completed in September | GNPC also planned to drill a wildcat to test | country’s operating gold mines and ad- 

1989, and concluded that the project was | aseismictargetjustnorth of the old Saltpond | vanced gold projects amounted to about 

viable given the UN-delineated reserves, | offshore field, and was planning tointegrate | 570,000 kg. The Ashanti Mine had 41% of 

which were adequate for 15 years of pro- | old and newly acquired seismic data for the | this inventory. However, if current estimates 

duction. In addition, GCD had realistic | field. of the resource within the Ashanti Mine 

expectations of increasing these reserves. The Ghana-Italian Petroleum Co. refin- | Expansion Project prove to be correct, the 

The Government was seeking equity in- | ery at Tema, the country’s sole oilrefinery, | mine’s (and Ghana’s) reserves would in- 

vestment and other financing for the semi- | experienced severe labor disputes early in | crease by 250,000 kg. Ghana’s total gold 

mobile plant project through its plan, | October, and this led to an indefinite closure | resources are undoubtedly much larger than 

announced early in 1990, to privatizeGCD. | of the facility. Output for the year was | this, based on the known extent of host 

A number of international companies were | believed to have suffered accordingly. | rocks, the widespread artisanal production 

reported to have expressed interest in pur- | Earlier inthe year, the company commenced | of gold, and the encouraging results of a 

chasing GCD, and the Minerals Commis- | the second phase of its rehabilitation pro- | number of recent exploration programs. In 

sion was studying their bids at yearend. gram, which was expected to last until 1992. | addition, there are a large number of closed 

Apart from the Akwatia Mine, there has | This program involved installation and | old mines, many of which shut down with- 
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out having depleted their gold resources and | Tano Field gas resources are estimated to | for 75,000 tons of alumina and 22,500 tons 
which have not yet been evaluated under a | be about 2.8 billion m’. of petroleum coke. | 
modern economic scenario. In 1990, in common with many countries 

Although several manganese deposits are | ——____________——__ ~~ | in Africa, the dominant energy source in 
known in Ghana, the only significant known INFRASTRUCTURE Ghana was fuelwood, which accounted for 
reserves are at the Nsuta Mine. Current ore about 70% of the country’s total energy use. 
reserves at the Nsuta Mine have not been Ghana’s road, railing, and electric power | Electrical generating capacity was reported 
published, although it is believed that the | infrastructure is concentrated in the south | to be 1,185 kW, of which 1,072 kW was 

mine has reserves of oxide ore of approxi- | and southwestern part of the country. This | from hydropower, installed in the 
mately 1.4 Mmt, sufficient for about 10 | 1s largely an outcome of these regions | Akosombo Dam (912 KW) and the Kpong 
more years of production at 1990 levels. | having the bulk of the country’s population | Dam. Ghana produced 5,721 MW hin 1990, 
Direct-shipping carbonate ore reserves, | and resources. a 9.4% increase over 1989 production. 
calculated in 1964 by the Ghana Geologi- In 1990, Ghana had about 36,000 km of | Approximately 60% of Ghana’s electrical 
cal Survey Department,’ were listed as about | roads, of which about 6,400 km were paved. | output is consumed by VALCO. Excess 
17 Mmt grading 31% manganese. Re- | Many of the paved roads remained in very | from the remainder is sold to Togo, Benin, 
maining reserves of carbonate ore are likely | poor condition, although the Government | and Céte d’Ivoire. Ghana’s domestic grid 
adequate for 50 to 60 years of production at | was improving some of the more heavily | is being rehabilitated and expanded. The 
current levels. | used stretches. The major rivers and Lake | grid was extended to the northern part of 

Ghana’s diamond resources are large, | Volta provide about 1,400 km of navigable | the country in 1989 and was further ex- 
based on known reserves at the Akwatia | waterways. Ghana has 953 km of 1.067-m | tended in that area in 1990. Although the 
Mine and the widespread artisanal pro- | gauge railroad forming an A-shaped net- | majormines all are connected to the national 
duction of diamonds. The low- and high- | work linking the ports of Takoradiand Tema | grid, most have backup oil- or wood-fired 
terrace gravel deposits that have accounted | with Accra and Kumasi. There is an im- | generators. 
for almost all of the Akwatia Mine’s historic | portant branch line to the Awaso Mine. 
output are now virtually exhausted. The | Because of severe deterioration of the rail | 
bulk of current production, and the future | lines in the early 1980’s, Ghana has em- OUTLOOK 

production from the mine, will be from | barked on a major railroad rehabilitation | , 
gravels along the Birim River. The proven | project. Priority has been given to the Ghana’s export economy will continue 
reserves in these gravels were delineated | western line, which is the export route for | to be dominated by the export of cocoa and 
by the UN during a drilling program from | the country’s manganese ore and bauxite | minerals. Gold will remain by far the most 
1980 to 1983; according to GCD, the re- | production, and serves the major gold- | important primary mineral export. Ex- 
serves amount to about 15 Mm? grading | producing area. As of yearend 1990, sig- | panded output from the Ashanti Mine, to- 
about 1.1 carats per cubic meter. However, | nificant improvements had been made to | gether with a full year’s production from 
because of access difficulties in marshy | the western line; however, the eastern and | the country’s new mines, should dramati- 

areas, the U.N. drilling program was re- | central lines remained in very poor condi- | cally increase Ghana’s gold output in 1991 
stricted to only about one-half of the area | tion, and the entire system suffered from a | to approximately 27,500 kg. The output 
of interest. It appears likely that GCD’s | shortage of railing stock. All railing was by | should further increase as new mines come 
current drilling in the marshy areas will | the Ghana Railway Corp., which trans- | on-stream as the Ashanti Mine expands 
greatly increase the total reserves. ported an estimated 850,000 tons of freight | further; it is estimated that Ghana could 

Ghana’s oil and gas resources are not well | in 1990, the largest tonnage railed in a de- | reach a gold output of about 31,000 kg or 1 
known, although there have been numerous | cade. About 80% of this was ore and cement. | million troy ounces by 1995. 
drilling programs both onshore and off- | The company expected to rail more than Slightly mitigating this scenario, how- 
shore. To date, Ghana’s only oil production | 900,000 tons of freight in 1991. ever, is the current lackluster price for gold 
has been from the offshore Saltpond Field, Ghana’s major ports are Takoradi and | and predictions of relatively stagnant prices 
which produced approximately 3.8 Mbbl | Tema, each of whichcan handle ships upto | for the near future. This will likely some- 
of oil during about a 7-year period ending | about 30,000 deadweight tons. All of the | whatreduce the available financing for new 
in 1985. The field was shut down in 1985 | country’s manganese ore and bauxite | exploration in Ghana, particularly by small 
because of low pressures and other pro- | shipments are from Takoradi. Ore | venture-capital companies—entities that 

| duction difficulties. The field’s original | shiploading capacity at Takoradi was being | have had much success in Ghana in recent 
reserves, as indicated by the Government,*? | renovated by GNMC and GBC, and was | years. Further, it will increase the cutoff 

were approximately 8.9 million barrels. | estimated to be about 350,000 mt/a for | grades needed for new mines, and may re- 
Earlier tests of the South Tano Field indicate | manganese ore and about 400,000 mt/a for | duce the cost advantages of heap leaching 
that oil resources there may total about 82 | bauxite. However, the bauxite loading fa- | for certain deposits. 
million barrels, although recovery would | cilities were being expanded to handle a If the Akwatia Mine is able to enact its 
be difficult. Indications are that there are | near-term shipping goal of 500,000 mt/aand | expansion and rehabilitation plans, Ghana’s 
economic resources of natural gas offshore, | a long-term export goal of 1 Mmt/a. | diamond output will likely increase signifi- 
but these have still to be proved. Recover- | VALCO has its own berth at Tema for | cantly in the near-term. Because of declin- 
able resources of natural gas in the North | offloading alumina and other inputs to its | ing reserves and infrastructural problems, 
Tano Field have been estimated at about 1.7 | reduction plant and for loading aluminum | any increases in manganese ore output are 
billion m?; chances are considered good that | ingot. The facility can offload alumina at a likely to be minor, unless new deposits are 
this inventory can be doubled. The South | rate of 500 mt/h, and has storage facilities | opened. Ghana has the potential to increase 
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its exports of bauxite, both through the ex- | OTHER SOURCES OF INFORMATION 
pansion of output from the Awaso Mine 
and by the development of new deposits. | Geological Survey Department 
However, most of the latter are only of P.O. Box M.80 
modest grade and have high silica contents, Accra, Ghana 

and future world market demand for this | Minerals Commission 
bauxite is uncertain. In addition, the P.O. Box M. 248 

country’s railing and shiploading infra- Accra, Ghana 
structure is inadequate for exporting this | The Ghana Chamber of Mines 
material. The development of an integrated P.O. Box 991 

| aluminum industry 1s subject to railing and Accra, Ghana 
power constraints that make questionable : 
the economics of such a project under 1990 

market conditions. : 

'Where necessary, values have been converted from Gha- 

naian cedis (C) to U.S. dollars at a rate of C326.2=US$1.00. 

*Quashie, L. A. K., et al. Report of the Committee for In- 

creased Gold Output in Ghana, United Nations document DP/ 

UN/GHA-78-003/, 1980, 78 pp. 
3Kesse, G. O. The Mineral and Rock Resources of Ghana; 

A.A. Balkema, Rotterdam, 1985, 610 pp. 
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By David Izon 

uinea was the second largest March 1986, as amended by Orders (Nos. 

producer of bauxite in the GOVERNMENT POLICIES 10236-10245) issued October 22, 1988. The 

world in 1990 after Australia. | AND PROGRAMS current investment code was as adopted in 
The mining sector dominated code No. 001/PRG/87 of January 1987. 

the economy of Guinea mainly through the Government policy in Guinea generally Although the Government’s structural 
production of bauxite, diamond, and gold. | was to encourage mineral exploration and | adjustment program has established an in- 
Alumina and bauxite were the country’s | exploitation. The Government continuedon | centive framework required for the revi- 
principal foreign exchange earners. Guinea | existing reform programs that were par- | talization of the economy, domestic 
has the largest and richest known deposits | ticularly designed to encourage inflow of | economic management problems have 
of bauxite in the world, with alumina con- | foreign assistance and investment, but has | continued to hinder the effectiveness of such 

tents of between 50% and 60%. The min- | been very slow in realizing any benefits | programs. This has, at times, led to certain 
erals sector accounted for about 25% of the | from such programs. To this end, the | administrative difficulties and a disap- 
GDP of about $2.9 billion in 1990. Themain | Government has embarked on a policy | pointing flow of revenues to the Govern- 
foreign exchange earners, alumina and | analysis and review program that was in- | ment. The Government, in an effort to 
bauxite, accounted for about 88% of all | tended to restructure the mining and in- | increase revenue on future mining ventures, 
mineral exports and mineral export ac- | vestment codes, making them more | was exploring financial alternatives to 

| counted for about 90% of the country’s total | attractive to foreign investors. The current | current high-equity Government participa- 
exports. Although the annual export volume | mining code was code No. 076/PRG of | tion in mining ventures. 
of bauxite remained relatively constant, the 

export contract price declined somewhat. 
This was due to the pricing formula nego- TABLE 1 

tiated in 1986 that has builtin lags. The | = GUINEA: PRODUCTION OF MINERAL COMMODITIES FOR 1990"? 
discovery and exploitation of other minerals 

such as diamond and gold have diversified (Thousand tons unless otherwise specified) 

the mineral economy of the country. Pro- 

duction of diamonds remained steady, while Commodity. ~—~S*~C~CS*~SMCSBSSSC*C“‘O~NORBT~™W”W~-4988~~~~~«1989P ~~~~-1990° 

gold production saw a significant increase. Alumina 
Artisanal production and trade in diamonds | ————_______ 
were not officially reported. Artisanal gold Productions 
production was mostly accounted for be- _ Hydrate 971 942 993 627 642 

cause the Central Bank bought nearly allof | _Calemed 596 343 389 619 631 
the gold. There was a slight growth in ag- Shipments; Calcined 567 "539 593 624 631 

ricultural exports in 1990, and Guinea was | Bauxite: 

the only country in the central region to Mine production: 

increase production of cocoa. Wet basis 14,961 "16,413 17,859 17,547 17,524 
The MIFERGUI-Nimbaironoremining | ~~ Caicined® tt tt—<CS~™S 1117 114 130 143 140 

project has not blossomed owing to delays ~ Shipments (dry basis): 

stemming from lack of financing and in- | ~“wfetaturgical ~=—=—SO~*~*~S~S«S «CS 13,829 14,524 14,750 13,835 
adequate infrastructure. These were com- | ——~Gigined 102 194 136 136 133 
pounded by the outbreak of the civil war in | ——-—___— 
Liberia. The latter resulted in the deterio- Diamonds 
ration of the Liberian infrastructure, a | Production thousand carats 204 175 146 "147 127 
massive refugee problem, and difficulty in | GU; 
attracting investors for the necessary fi- AuG’s production _ kilograms — — 324 1,202 1,745 
nancing of the project. Total production* do. — 864 1,996 2,118 6,341 

There was no major change in investment PPreliminary. ‘Revised. - . | 

patterns except that individual Guineans | tievuisnotseported quantitatively, andavalabl information is inadequate oake lable esinaes of output levels commodity includes dt 
were now permitted to buy and sell gold in | available through June 28, 1991. 
1990. Guinea and Iran established a new | 7Al!! figures were reported by Bureau de Stratégie et de Marketing Minier of Guinea. 

j oint venture to ship bauxite to the Po to f aa oo nena pene i prducton. believed smuggled out of the country. 

Bandar Abbas in Iran. 5Figures represent Compagne Bauxite de Guineé mines only. 
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PRODUCTION diamonds sold. The total amount ofrevenues | Guinea’s formal mining industry employs 

generated from gold sales was 3% of the total | about 8,000 workers. About 75% of these 
minerals export value. The gold and diamond | is in the bauxite and alumina sector. As a 

In general, mineral production remained | revenue figures do not, however, include the | result of the Government’s policy of en- 
stable in 1990. Guinea, the second largest | value of smuggled artisanal production. The | couraging the training of Guinean staff to 
producer of bauxite in the world, was also | value of this smuggled production was un- | replace expatriates, the latter make up only 
involved in alumina refining. Reported gold | known. Major import goods were petroleum | about 6% of the mining labor force. 
production in 1990 from the Koron Mine products, construction materials, fertilizer, Guinea has a large informal or artisanal 
reached about 1,745 kg, an increase of about | vehicles, and industrial machines. About 50% mining sector. In an effort to protect large- 
45% over that of 1989. Although production | of the total imports involved supplies and | scale investors, the Government banned 
from the Aredor diamond mine decreased equipment for the minerals industry. Major | artisanal mining in areas where major 
slightly in 1990, it nevertheless made a | tradin g partners included France, the | companies were holding concessions. 

promt one ro me quality of the camones U.S.S.R., the United States, and neighboring 
ound. Artisanal miners were involved 1n | West African countries. Guinea’s main ex- | ————————-----__ 

the production of diamond and gold. Legal ports to the United States were bauxite, coffee, | COMMODITY REVIEW 
artisanal gold sales to the Government were | and diamonds. The value of exports to the 

estimated to be approximately 1,000 kg. | United States for 1990 was about $141 mil- | Metals 
lion versus an import value of about $43 | 

TDanzt | million for the same period. Bauxite and Alumina.—The capacity 
TRADE upgrade of the Friguia alumina refinery that 

| ammiunrwmtmrnanm. | began in 1989 was on schedule. Alumina 
Guinea’s mineral trade was dominated by STRUCTURE OF THE production at Friguia increased slightly 

exports of bauxite. According to the Bureau MINERAL INDUSTRY from 626,800 tons in 1989 to about 642,100 
de Stratégie et de Marketing Minier of tons at yearend 1990. : 
Guinea, the total value of mineral exports for The mineral industry was dominated by Compagnie des Bauxites de Guinea’s 
1990 was approximately $588 million. | the production of bauxite by three compa- | (CBG) bauxite production from the 
Alumina exports increased significantly by | nies, one of which was entirely state-owned. | Sangarédi Mine was reported to be about 
about 27% to $166 million in 1990, which | There was one diamond mine and one gold ; 12.255 Mmt, wet basis, for 1990. Total 

was 28% of the total mineral export value. | mine in operation in 1990. In addition, there | exports from CBG operations for the year 
The trade value of bauxite was $364 million, | was widespread artisanal production of | amounted to 10.991 Mmt, dry basis, 

and the remaining value consisted of about | diamond and gold for which official esti- | 132,500 tons of which was calcinated. The 
$38 million for diamond and $20 million for | mates were not available. Government planned to gradually phase in 
gold. Although there was a decline in dia- Guinea’s labor force is estimated to | the Bidi-Koum deposit in 1992, while 
mond production in 1990, the revenues in- | number about 2.6 million workers, an es- | production in Sangaredi is decreased. This 
creased owing to the quality and size of the | timated 20% of whom are in industry. | will postpone the exhaustion of Sangaredi’s 

TABLE 2 

GUINEA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Million metric tons unless otherwise specified) 

Major commodity Major operating companies wocation oman capacity 

Bauxite = = | SangarédiMine,about242_... 122bauxite. 
and alumina Compagnie des Bauxites de Guinée kilometers north of Conakry. 

Drying and shiploading facilities 

are at Kamsar, 160 kilometers 

northwest of Conakry 

do. Société d’Economie Mixte Friguia Fria Mine and Kimbo alumina 2.5 bauxite. 

plant are at Fria, 75 kilometers .7 alumina. 

north of Conakry 

do. Offices des Bauxites de Kindia Kindia Mine (Debele deposit) at 3 bauxite. 

Kindia, about 110 kilometers 

northeast of Conakry 

Diamond, carats Société Mixte Aredor Guinée S.A.3! Aredor placer mine and mill are 200,000. 

at Gbenko, 475 kilometers east of 

Conakry 

Gold, kilograms Aurifére de Guinée Koron placer mine near Siguiri, 2,000. 

about 540 km northeast of 

Conakry 

' Aredor” is an acronym for Association pour la Recherche 1’Exploitation du Diamants et de l’Or. Aredor Holdings Ltd. is a consortium of Australian companies Bridge Oil! Ltd., 79.2%; and Bankers Trust Australia (U.K.) 
Ltd., 3.52%; Industrial Diamond Co. (Holdings) Ltd. (United Kingdom), 6%; and the International Finance Corporation, 11.28%. 
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high-grade ore. The Bidi-Koum ore aver- | Industrial Minerals Tougué deposit, with reserves in excess of 

ages about 55% alumina and has a higher |_| 1 billion tons grading about 41% alumina. 

iron and titanium content than the ore at The Aredor diamond mine at Gbenko No official estimates exist for Guinea’s 

Sangarédi, which grades about 62% alu- | near Kissidougou reported an 18% decline | total diamond or gold reserves, although 

mina. A limited amount of calcinable | inproductionin 1990. According to Bureau | they were both believed to be significant. 

bauxite was found at Sangaredi. de Stratégie et de Marketing Minier of | AuG initially estimated reserves at the 

Guinea, production for 1990 was about | Koron placer gold mine to be about 9 mil- 

Gold.—Aurifére de Guinée (AuG) ex- | 127,200 carats. Despite this decline in | lion cubic meters containing about 18 tons 

perienced its second full year of production | production, Aredor registered a net profit | of gold. Additional gold resources discov- 

at the Koron Mine 25 km north of Siguiri. | of about $209,231 for the year. This was | ered near Didi and Nankoba contained an 

The 1990 output of 1,745 kg from the placer | attributed to an increase in the average size | estimated 11 to 12 tons of gold in gravel 

mine was an increase of about 45% over | and quality of stones produced at the mine | grading about 1.3 g/m’. | | 

the 1989 production. AuG’s anticipated | and a general strengthening of diamond Iron ore reserves on which the 

production in 1991 would approach the | prices. Bridge Oil Ltd. of Australia wrote MIFERGUI-Nimba Project is based were 

designed capacity of about 2,000 kg from | off its total debt of about $100.8 million | estimated to be about 350 Mmt grading 

about 1 Mm?/a of gravel. Official artisanal | against its investment in Aredor because it | 66.5% iron. There are additional lower 

gold production data were not available, but | calculated that performance of the company | grade iron ore resources in the region and 

according to other sources, total industry | in its primary activity areas was being | elsewhere in Guinea, but these are currently 

output could be about 3,500 kg. The output | hindered by delay in recovering its original uneconomic. 

figures could surpass 5,000 kg ifthe amount | investment in Aredor. The Guinean Gov- 

of smuggled gold was added to reported | ernment reached an agreement with Bridge 

figures and artisanal production. Anumber | Oil that would defer payment of manage- INFRASTRUCTURE 

of companies held concessions in the Siguiri | ment fees or interest on loans until after Guinea’s transportation infrastructure | 

and Dinguiraye areas and were active inthe | 1992. However, Bridge Oil still had shares has deteriorated ons: derablv over the vears 

exploration and mining of the Koron allu- | worth about $7.7 million in Aredor and being barely ad for| y Over Ene Yeas 

vial project or the Dinguiraye gold occur- | construction and development loans worth cing barely adequate tor Its See Te ods kee 

rence. Operators having joint-venture | about $43 million plus accrued interests on aan pane Sune a d ’ led 

activities in the Siguiri area were Pan- | loans of about $31.54 million. The Aredor 530 kin of ¢ ie aL 135m Tin . «BO 6 

Continental of Australia and Union Miniere | Mine Project was also required to pay km of tan Nine i. 3 5 km standard | 435- 

of Belgium. The Bureau de Recherches | syndicated banking loans before com- line link dth S édi Min with the 

Geologiques et Miniere (BRGM) of France | mencing repayment of loans to Bridge Oil. P me eK ce te Mo | 04 km © dard 

and Kenor of Norway were in the | Repayment of loans were not scheduled to ort © i eink. ith Gi di Mi ancar h 

Dinguiraye area operating as Delta Gold | start until after 1992, and this was expected Cora a 1 4 5 an " lin linke an 

Mining Co. The Government bought gold | to depend on cash-flow. Guinea’s artisanal on th C ’ The: , 1 t i 

from artisanal producers offering com- | diamond production was smuggled out of Ha NNN’ es d onary. ese Tal dick . 

petitive market prices but was reluctant to | the country. There were no official estimates for the ore sat to be “ equate vt Tow 

buy small quantities of gold. Because of | of this production. det © nad dit vt thortine c: i at ae 

this, a substantial amount of Guinea’s thy mane. 661 km of I 1 ° «ioe line Hnkine 

artisanal production was smuggled out of | Reserves Conakry with Kankan tharhes been inve ry 

me country Guinea’s official reserve estimates of | PO°" condition but which was undergoing 

Iron Ore.—The civil war in Liberia, that | total bauxite resources vary, but are on the et Gui th French re b 

began in December 1989, halted the con- | order of 20 billion tons, and proven reserves 30 100 km of onde About : 1 4 5 km one 

struction of bridges and connecting roads to | were about 18 billion tons, according to ° 7.955 km " ‘ laterit 

the Nimba area of Guinea since May 1990 | Direction Generale de Geologie, Guinea. paved, 12, was gravel or laten'<; 

and has ultimately delayed the MIFERGUI- | The highest grade reserves at Sangarédi and 4,500 km was all-weather roads. The 

Nimba Project near the Guinea-Liberia bor- | were about 75 Mmt grading about 62% 'Guines ha “Te unimproved carn roads. d 

der. Reports indicated that the iron ore project | alumina. Reserves at Bidi-Koum were about C okty, K s two main Pn Sar Sar edi 

and infrastructure suffered no significant | 20 Mmt grading about 55% alumina. There Mine be dline or : sy °s t © -ipment ' 

damage. Completion of the Mifergui-Nimba | were large additional deposits of lower Conakry serves the Fria and Kin din Minez 

iron ore mining project will depend on the | grade ore in the area. Reserves at the Debele disalsoth ; al 

political situation in Liberia and the ability | deposit were reported to be about 28 Mmt and is also the country smain genera’ cargo 

of the consortium of companies to attract | grading about 45% to 46% alumina. port. The country has about 1,300 km of 

investors. The Nimba International Mining | Friguia’s reserves were reported to be in rivers navigable by small boats. 

Co. (NIMCO) was still trying to raise the | excess of 200 Mmt grading about 40% | ——————______LL__LLL_ 

development cost of $200 million. Con- | alumina. Other bauxite deposits in Guinea OUTLOOK 

struction of required infrastructure was also | include the Ayé-Koyé deposit 30 km | 

held up owing to the insurgency in Liberia. | northwest of Sangarédi, with reserves of Guinea will continue to be a major pro- 

When completed, the project was expected | about 195 Mmt grading about 50% alumina; | ducer of bauxite for the foreseeable future. 

to produce about 6 Mmt/a, subsequently in- | the Dabola deposit with reserves of about | It is likely that output levels will be in- 

creasing to about 10 Mmt/a. 450 Mmt grading 42% alumina; and the | creased, largely through the opening of new | 
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deposits. The Government has plans to in- | to increase, especially if the Government 
; . : Where necessary, values have been converted from crease the country’s alumina output and to takes further measures toencourage foreign | Gi inean francs (GF) to U.S. dollars at the rate of 

construct an aluminum smelter. Both of | investment in Guinea. GF623=US$1.00, which was the exchange rate for Dec. 1990. 
these projects would require a major hy- Assuming a rapid restoration of political | As the GF floats against the US$, it is likely that the average 
droelectric project. However, existing and | stability in Liberia, it is likely that the | exchange rate in 1990 was approximately GF630=US$1.00. 
projected market conditions do not favor | MIFERGUI-Nimba Project will become 
the implementation of such plans. feasible. Exploitation of lower grade iron OTHER SOURCES OF INFORMATION 

Guinea’s gold and diamond resources | ore reserves in the Nimba Mountains, or 
would be sufficient to sustain production | elsewhere in Guinea, will depend on much | Ministry of Natural Resources and the 
above current levels. Several companies | stronger future market conditions for iron Environment 
were already engaged in exploration for | ore, funding for the project, and regional P.O. Box 295 
these commodities, and this activity is likely | stability. Conakry, Republic of Guinea 
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By David Izon 

n 1990, Kenya’s mineral production | Mombasa as well as other incentives to | Kenya for domestic consumption or export 

was not a significant factor in the | simplify the tariff structure, liberalize in- | to eastern and southern African countries. 

mineral economy of Africa or the | terest rates, decontrol prices, and improve | Considerable changes have occurred in the 

world and the industry accounted for | the investment climate. Early in 1990, the | source of Kenya’s crude oil imports on a 

less than 1% of the country’s GDP. Mining | Government also embarked on programs | country basis. The country stopped im- 

was based primarily on the extraction of | aimed at reducing the country’s trade | porting Arabian Light, Iranian medium, and 

trona (soda ash), fluorspar, and limestone. | deficits to 3.5% and the inflation rate from | Qatar Durkhan crude oils. United Arab 

Although Kenya’s mineral resources were | 10.6% to about 7%. At yearend 1990, both | Emirates became the only source of crude 

minimal, it was considered a well developed | of these goals were unmetas the deficit grew | oil imports in the Middle East and supplied 

industry in eastern Africa. The country’s | by 6.8% and the inflation rate also increased | 79% of total oil imports to Kenya in 1990. 

overall real GDP recorded an annual growth | to 12.6%. Other major mineral commodities traded 

rate of 4.5% in 1990. However, the formal Kenya’s 4 year old oil exploration | were cement, soda ash, and fluorspar. Rising 

industrial sector, both public and private, | agreements with major international com- | prices of these commodities accounted for 

though relatively small, accounted for 15% | panies including Amoco Oil Co., Marathon | a significant increase in export earnings for 

of GDP in 1990. Mineral export earnings | Oil Co., Mobil Oil Co. of the United States, | 1990. The main trading partners were 

increased in 1990, accounting for about 17% | and Petro-Canada ended in 1990 with no | France, Germany, Italy, Japan, the United 

of total earnings. Higher quantities of ag- | discovery of commercially viable reserves. | Kingdom, the United States, and neigh- 

ricultural exports and rising prices of min- | In April 1990, the Government signed an | boring African countries. Imports from 

erals were responsible for the rise in total | additional 2 year exploration agreement | the United States were mainly iron and steel, 

export earnings. The production of three | with Amoco Kenya Petroleum Co. and Shell phosphate rock, and processed nonferrous 

industrial mineral commodities, limestone, | Oil Exploration of Britain. The Olkaria | minerals. The value of total exports in- 

fluorspar, and soda ash, accounted for 70% | geothermal power project was also being | creased by 22% to about $1.03 billion while 

of the total value of Kenya’s mineral out- | developed jointly by Finland and Kenya. | the value of total imports grew slightly by 

put. Soda ash was one of the more impor- The new 5 year development plan (1989- | 14% to about $2.11 billion. The deprecia- 

tant mineral foreign exchange earners as | 93) envisaged an annual 5.4% real growth | tion of the Kenya Shilling by 19% in 1990, 

were petroleum products. The total import | in GDP. The Government was determined | encouraged exports while at the same time 

bill increased significantly by 44% from | toachieve this goal by exercising measures | it discouraged imports. 

$324 million! in 1989 to $467 million in | tocontain inflation. The new policy allowed 

1990. Kenya exported most of its minerals | investors to deduct all foreign exchange | (7 

to the United Kingdom, Europe, andneigh- | losses on their investments. The STRUCTURE OF THE 

boring African countries. U.S. companies | Government’s public sector reform pro- | MINERAL INDUSTRY 

had no significant investments in the | gram, announced earlier in the year, was 

country’s mineral industry. directed toward the privatization, liquida- At yearend 1990, the Government owned 

Kenya recorded an adverse balance of | tion, or restructuring of about 250 | at least 51% of all mining companies in- 

trade against most of the areas of the world | parastatals. cluding the cement plants and oil refinery. 

except Africa. The balance of trade deficit 

grew by about 7% in 1990. There were no — TTT TTT 

significant changes in investment patterns PRODUCTION COMMODITY REVIEW 

in the country in 1990. In general, mineral production remained M 
; etals 

| relatively stable except for cement, fluors- 

GOVERNMENT POLICIES par, and salt. Industrial minerals were the The development of gold resources in 

AND PROGRAMS main mineral commodities produced. Ce- Kenya has been a Government priority. 

ment, fluorspar, and salt output increased Prospects have indicated that there was a 

Kenya actively encouraged foreign in- | Wing to higher demand. sufficient amount of commercially viable 
vestment in the oil and mineral sectors. An | —__"___»______ | deposits to enable production of gold by 

export promotion program instituted by the | TRADE openpit methods in the near future. Bureau 

Government was aided by a $100 million | —----—-—"_ | de Recherches Geologiques Miniere of 

credit line provided by the World Bank’s Kenya expended about 40% of its export | France was prospecting for gold, copper, lead, 

International Development Assistance. In | earnings on importation of oil foritsrefinery | and zinc in the Kerio Valley in northwest 

1990, the Government announced the es- | operations at Mombasa. It also depended | Kenya, on a 3-year contract by the Ministry 

tablishment of two Government-owned | on the Middle East as its sole source for | of Environment and Natural Resources. San 

Export Processing Zones at Athi River and | crude oil imports. Imported oil is refined in | Martin of Switzerland conducted under- 
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TABLE 1 | 

KENYA: PRODUCTION OF MINERAL COMMODITIES FOR 1990! 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 1989? 1990° 
Barite 420 50 48 210 105 
Carbon dioxide gas, natural 4,093 4,386 5,182 5,231 5,622 
Cement, hydraulic thousand tons 1,312 1,321 1,239 1,216 1,512 
Clays, kaolin | 2,000 40 42 — — 
Diatomite 1,450 616 712 783 944 
Feldspar — — — 1,112 1,290 
Fluorspar (acid grade) 50,851 60,190 99,000 95,181 112,295 
Gem stones, precious and semiprecious: 

Amethyst kilograms () (’) (*) () (*) 
Aquamarine do. 2) ?) 97 99 117 
Garnet do. 44 408 835 127 90 
Cordierite (Iolite)* do. 20 20 20 10 10 
Ruby do. 66 70 1,420 36 201 
Sapphire do. 100 222 1,390 37 20 
Tourmaline do. 5 11 23 1 9 

Gold, mine output, Au content do. 73 278 17 15 25 
Gypsum and anhydrite 11,060 38,819 37,965 36,478 *38,000 
Lead:° 

Mine output, Pb content 550 545 562 — — 
: _ Metal: 

Smelter 2,000 2,000 2,000 1,000 1,000 
Refined 2,000 2,000 2,000 1,000 1,000 

Iron and steel: Steel, crude® (?) an) (?) (?) (?) 
Kyanite* (’) (’) (*) () Cy. 
Lime 12,300 26,482 27,326 32,167 13,941 
Magnesium compounds: Magnesite* 300,000 — — 4_— 4_ 
Petroleum refinery products: 

Liquefied petroleum gas 

thousand 42-gallon barrels 303 304 300 320 330 
Gasoline , do. 2,832 2,869 2,920 3,087 2,856 
Jet fuel and kerosene do. 3,095 3,261 3,285 3,587 3,391 
Distillate fuel oil do. 3,916 4,333 4,015 4,190 4,202 
Residual fuel oil do. 4,234 4,178 4,380 4,201 4,422 
Other? do. 721 844 400 766 956 

Total including refinery fuel and losses do. 15,101 15,789 15,300 16,151 16,157 
Salt: Crude, rock 91,000 72,000 94,682 103,220 102,100 
Sodium compounds, n.e.s.: 

Soda ash 237,650 228,650 220,000 240,880 244,480 
Soda, crushed, raw 5,882 1,557 — — — 

Stone, sand and gravel: 

Calcareous: 

Coral thousand tons 175 1,331 1,352 1,427 1,650 
Limestone do. 2,069 400 416 16 18 

Sand, industrial (glass) 255 ©3,000 °7,000 10,841 12,344 
Shale *750,000 142,428 ©130,000 118,459 115,000 

Vermiculite 2,544 3,887 3,707 2,436 2,655 
Wollastonite 298 — — 142 97 
‘Estimated Preliminary ‘Revised 

‘Includes data available through Aug. 27, 1991. 
In addition to the commodities listed, various crude construction materials (other clays, sand and gravel, and stone) not presented in this table presumably are produced, but quantity is not reported and available information 
is inadequate to make reliable estimates of output levels. 
3Less than 1/2 unit. 
4Reported figure. 
5Includes refinery fuel and losses through 1985. Starting in 1986, refinery fuel and losses are included in output of individual products, but totaled as follows, in thousand barrels: 1986—525; 1987625; 1988—470; 1989— 653; 1990—700. 
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TABLE 2 

KENYA: STRUCTURE OF THE MINERAL INDUSTRY | 

| (Thousand metric tons unless otherwise specified) 

Major commodity Major operating companies vocation oman | capacity 

Cement The East African Portland Athi River 30 km S.E. Nairobi ~ 350 

Cement Co. | _ 
Bamburi Portland Cement Mombasa 1,156 

Company Ltd. . 

Flouspar Kenya Flourspar Co. Ltd. Eldoret 80 

Gypsum and anhydrite Athi Rivers Mining Ltd. Nairobi 2 

Soda ash Magadi Soda Co. Plc Magqadi 300 

Salt Magadi Soda Co. PLC | do 55 

ground operations on quartz horizons in the Soda Ash.—The Magadi Soda Co. Plc 

Lake Victoria Basin, and Kenor explored | increased production to about 83% of ca- OUTLOOK 

concessions in the north of the country and | pacity at its mining and processing complex Kenya has had sufficient investment for 
in the Nyanza greenstone belt bordering | south-east of Nairobi. The Magadi opera- several development projects which will 
Lake Victoria. Current gold production in | tion, Kenya’s largest source of crude salt, continue in the near future. In the energy 
Kenya is limited to small-scale artisanal has also seen a Sigmcant wees’ iN PTO- sector, th e longterm in dus trial energy 

, - conservation program that is being imple- 
. . aa. mented could save the country more than 

Industrial Minerals Mineral Fuels $15 million a year. The onersy future of 

Mining operations were largely confined Kenya is not a petroleum producer nor Kenya is bright if expected expansion 

to minerals such as fluorspar, limestone (for | 4S tecent ongoing exploration been suc- PFJ ects using hydro and geothermal 
cement), and soda ash. A wide range of other cessful. While its refinery has been a major Sources are completed. Development of an 

industrial minerals were produced on a | SOUTCe of income for the country, its de- industrial center in the Kerio valley, after 
small scale. These included barite, diato- | Pendence on imported crude isa significant the completion of the Turkwell Valley hy- 
mite, feldspar, clay, gypsum, marble, salt, drain on the national budget. droelectric scheme, will increase labor force 

dimension stone, vermiculite and wollas- in the mineral industries. Successful 
tonite. Silica sand was also mined at | Reserves completion of the proposed ay en 

Msambweni and Roka on Kenya’s southern There were no officially reported reserves -adustri i Mae alors for father ans 

and northern coasts respectively, and data. pansions. Also, expansion of the country’s 
shipped for bottle glass manufacture myo telecommunication network will improve 
Nairobi by Central Glass Industries. INFRASTRUCTURE business activities in the country. 
Cement.—Most of the limestone was . _ Oil and gas exploration is a priority and 

produced by Bamburi Portland Cement Co; Mineral commodities are transported on | is expected to continue. Government poli- 
East African Portland Cement Co. ac- | the country’s only railway system, which | cies which are directed towards projects that 
counted for much of the remainder. When | roughly parallels Kenya’s southern border. | will improve mineral production, increase 
the third cement plant proposed for West The railroad enters the country near Tororo, foreign earnings, and reduce the deficit are 
Pokot in the Rift Valley province is built, Uganda, passes through Nairobi and termi- | also expected to continue. | 

combined total capacity of the three plants | Bates atthe portcityofMombasa,connect- | 
will increase to 1.6 Mmt/a. Cement con- | 8 key mining cities and districts along the 'Where necessary, values have been converted from Kenyan 

sumption rose by 179,000 tons from | WaY- Transportation of petroleum products Shillings (KSh) to U.S. dollars at the rate of 
1,003,000 tons in 1989. The sector gener- from Mombasa to Nairobi is primarily by Ne which was the exchange rate for Dec. 

ated 2,700 new jobs, representing a growth | Pipeline. The Government of Kenya plans 
of about 4% in 1990. to extend the Mombasa-Nairobi pipeline to | 

western Kenya to reduce road and rail | OTHER SOURCES OF INFORMATION 
Fluorspar.—Production remained rela- | transportation. Principal airports are located 

tively high at about 93% of plant capacity | at Mombasa and Nairobi. The main seaport | Permanent Secretary 
in 1990. The main producing company was | is at Mombasa. Plans are underway to de- Ministry of Energy and Mines] 
the Kenya Fluorspar Co. Acid-grade flu- | velop the local Eldoret airport to interna- P.O. Box 30582 : 
orspar productions benefited recently from | tional standards. Plans were also underway Nairobi, Kenya 
the development of an economically fea- | to upgrade the port at Mombasa to stan- | Mines and Geological Department 
sible process for reducing phosphate in the | dards similar to that of the Republic of South Ministry of Environment and Natural 
concentrates. Africa’s port of Durban. Resources Nairobi, Kenya 
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By Audie L. King 

ince 1982, when declining re- Lesotho’s Government actively pro- | Moteng, near the proposed Muela Dam. 
serves and arecession in the world | motes and encourages foreign investment | Clay, for brick manufacturing, was mined 
diamond market caused De Beers | in the manufacturing sector. Recent modi- | by Loti Brick Co. at Thetsane, near Maseru. 
Consolidated Mines Ltd. (De | fications to the governmental structure in- Lesotho’s Department of Mines and 

Beers) to close the only commercial dia- | clude the establishment of an export finance | Geology reported that more than 500 dia- 
mond mine in Lesotho, mining has consti- | facility, a trade promotion unit, and the | mond diggers were active at a number of 
tuted a minor part of the country’s economy. | expansion of the role of the Lesotho Na- | sites near Kao and Kolo. It was reported 
A small number of gem-quality diamonds | tional Development Corp. (LNDC). The | that four more areas would be opened up to 
are still being mined by about 500 indi- | LNDC makes investing easy by acting asa | diamond digging during the 1989-90 fiscal 
viduals with license to operate as diamond | one-stop service center. It provides low- | year by Swissbourgh Diamond Mines. The 
diggers, but their output is mostly unre- | interest loans, guarantees loans made by | company was granted mining leases 
ported and thought to be very small. Except | other financial institutions, provides grants | covering a total of 367 km of alluvial dia- 
for minor amounts of stone, sand and gravel, | that cover 75% of eligible costs related to | mond-bearing sediments in the area around 
and other materials for the local construc- | the training of local employees, and assists | Kao. Diamond exports from 18 licensed 
tion industry that accounted for less than | investors in all official administrative | dealers amounted to 4330 carats for the 
1% of the GDP, no minerals were mined in | matters that fall outside its domain. New | fiscal year ending March 1989, the latest 

1990. Coal, limestone, phosphate, and | investors are also entitled to a tax-free | year that data were available. It was sus- 

uranium deposits have also been identified | holiday for up to 15 years, free access to | pected, however, that most diamonds never 
and may be exploited in the future. foreign exchange, and the option to repa- | reached the legal market and went unre- 

Following a period of slow growthinthe | triate investment capital and a portion of | ported. The Mountain Diamonds Co. and 
early 1980's, Lesotho’s economy has grown | earnings. Furthermore, the country has a | Senqu Diamond Cutting Works were the 
at about 5% per year during the past 5 years. | relatively low corporate tax rate of 15%, | country’s only active diamond cutting 
This growth can be attributed to recent | and products manufactured in Lesotho have | factories. Together they employed a total 
policy changes that have stimulated foreign | favorable access to many different world | of 10 persons. 

investment in the industrial sector. The | markets. Lesotho remained highly dependent on 
industrial sector, dominated by textiles, light Mineral production in 1990 was limited | trade with the Republic of South Africa, 
manufactures, and construction, grew by | tosmall amounts of crushed stone, sand and | though it recently made some progress in 
12% per year for the past 5 years and now | gravel, clay, and a small number of dia- | expanding its markets into Europe and the 
composes 10.2% of the economy. The | monds. According to Government figures, | United States. In 1988, the latest year that 
economy may also be reaping the initial | the total value of minerals produced in the | such data were available, the United States 
benefits of the giant Lesotho Highlands | country was less than 1% of the GDP. | accounted for only 1% of Lesotho’s $425 
Water Project (LHWP) that is in the be- | However, the LHWP was expected to in- | million worth of imports. The country’s 
ginning stages of construction and promises | crease consumption of basic building ma- | principal imports included petroleum 
to greatly improve economic conditions for | terials. Projects involving the production | products, building materials, clothing, 
the next 50 years. The project will involve | of construction materials such as crushed | motor vehicles, machinery, pharmaceuti- 
the construction of seven dams, three | stone for roads and dam construction, | cals, and corn and other food products. The 
pumping stations, a hydroelectric | washed sand, and sandstone blocks was | percentage of exports going to the United 
powerplant, and a total of 225 km of water | expected to be developed by the LNDC with | States increased from 5% of Lesotho’s to- 
transfer tunnels. When completed, the | the status of satellite industries of the | tal exports in 1985 to 25% in 1988. 
LHWP will improve Lesotho’s trade defi- | LHWP. Initial plans call for all of the | Lesotho’s mainexports were baskets, cattle, 
cit by selling a large portion of Lesotho’s | LHWP’s cement to be imported; however, | hides, mohair, vegetables, wheat, and wool. 
water resources to the Republic of South | concrete products would be produced in | Itexported cotton apparel, rugs, textiles, and 
Africa. The construction project already | Lesotho using domestic sand and crushed | tapestry to the United States. 
employed 2,000 local workers and will | stone. During the past few years, many com- 
hopefully relieve some of the serious un- Stone quarries at Ha Faso, 15 km north | panies relocated to Lesotho primarily to take 
employment problems that Lesotho is fac- | of Maseru and Morija, 30 km south of | advantage of the country’s preferential 
ing. Unemployment was estimated at | Maseru, continued to produce crushed | access to world markets. Lesotho had ne- 
between 35% and 50% of the population. | diabase for road construction and building | gotiated markets in the EC as a signatory to 
This high unemployment rate made it | purposes. A quarry at Thuathe, 10 km east | the Lome Convention, the European Free 
necessary for many of the country’s young | of Maseru, produced sandstone blocks. New | Trade Association, the Southern African 
men to leave Lesotho to find work in the | permits were issued for additional stone | Customs Union, the Preferential Trade 

Republic of South Africa’s coal and gold | production at Bokong, 10 km north of the | Area, and of the Southern African Devel- 
mines. proposed Katse dam, and at Pitseng and | opment Coordination Conferences. Lesotho 
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| also had trade advantages with the United | Dam to be somewhat smaller. The project | 1991 and was expected to begin filling in 
States under the general system of prefer- | will provide Lesotho with royalties from | September 1994. The first water was to be 
ence and most-favored-nation status. the export of surplus water from Lesotho’s | delivered to the Republic of South Africa 

Since the 1982 closing of De Beers’ | Maloti Mountains to areas around | in August 1996. A $111 million contract 
Letseng-La-Terai diamond mine, small | Johannesburg and Pretoria. Aseventhdam, | for the construction of the Katse Dam was 
deposits of crushed stone and other crude | the 55-m-high Muela Dam, would act as | awarded to the Highlands Water Venture 
building materials were worked by private | the tail pond for the proposed Muela hy- | group, aconsortium that consisted of Group 
individuals. Independent diamond diggers | droelectric plant that would make Lesotho | Five of the Republic of South Africa, 
had also taken part in small-scale pick and | self-sufficient in the generation of elec- | Concor Impregilo of Italy, Hochtief of the 
shovel mining. Laws requiring that all | tricity. Republic of Germany, Bouyges of France, 
mining operations be licensed by the The water transfer portion of the project | and Stirling and Kier of the United King- 
Government were stringently enforced in | will consist of six dams that will capture a | dom. Contracts for a 48-km transfer tunnel 
recent years. major portion of Lesotho’s unused water | anda37-km delivery tunnel were still to be 

More than one-half of Lesotho’s labor | resourcesand reverse the southerly direction | awarded. 
force worked in the Republic of South | of their flow. Through a system of under- The second portion of phase 1 will in- 
Africa. Mines centered around the Repub- | ground tunnels, up to 70 m?/second of | volve the construction of the Mohale Dam 
lic of South Africa’s Orange Free State were | water will be channeled into the Republic | and a delivery tunnel. In phase 2 of the 
the primary employers of Basotho (indi- | of South Africa’s Ash River, where it will | LHWP, the Mashai Dam will be built, along 
viduals from Lesotho) miners, with 80% | be captured by the Vaal Dam, 70 km south | with another transfer tunnel. In phase 3, the 
concentrated in the area around Welkom, | of Johannesburg. Whencompleted, Lesotho | Tsoelike Dam will be constructed, and fi- 
north of Bloemfontein. It was estimated that | will earn between $20 and $40 million per | nally the Ntoahoe Dam will be constructed 
60% of the Lesotho’s families owed their | year in royalties. This could amount to as | in the 4th phase. The proposed dams range 
support to wages earned in these mines. | muchas6% of the country’s GDP. Projected | in height from 126 m to 180 m and have a 
Income derived from migrant miners was | earnings will be indexed for inflation and | total storage capacity of 6.5 billion m’. 
the principal way Lesotho’s Government | will not be affected by cost overruns from When operational, the LH WP’s proposed 
financed its trade deficit. Figures from the | the construction phase of the project. The | hydroelectric power stations were expected 
Republic of South Africa’s Chamber of | project will be supervised by the Lesotho | to be highly beneficial to the Basotho 
Mines reveal a downward trend in the | Highlands Development Corp., however, | economy since the Lesotho Electricity Corp. 
number of Basotho mine workersemployed | under treaty, the Republic of South Africa | had been importing more than 80% of the 
in the Republic of South Africa. Anaverage | will assume full responsibility for the costs | nation’s electric power from the Republic 
of about 103,000 Basotho migrant workers | and debt service for any part of the project | of South Africa at a cost of about $8 million 
were employed in South African mines in | dealing with water transfer. per year. The Muela hydroelectric project 
1990 compared with an average of 106,605 Financing for infrastructural improve- | will require the construction of the 55-m- 
in 1989. Of the 1989 total, 100,529 worked | ments and planning was provided by the | high Muela Dam that will form the tail pond 
in gold mines and 6,076 worked in coal | World Bank, the EC, the European Invest- | for the hydroelectric power station. The 
mines. By the end of January 1991, the | ment Bank, and various bilateral sources, | power scheme will go to tender in 1992. 
number of Basotho mine workersemployed | including France, the Federal Republic of | When the two power stations slated for 
in the Republic of South Africahad dropped | Germany, the United Kingdom, and the | construction at the Muela powerplant, 45 
to only 95,000. United States. Construction of the Katse | km north of Katse, are completed in 1996, 

In recent years, with the help of foreign | Dam and two tunnels constitutes the first | they will generate 260 GW-h/a of power. 
aid, a road system that would open up the | portion of phase 1 of the LHWP (phase 1A). | This is enough power to make Lesotho 
country’s interior to development began to The environmental assessment portion of | virtually self-sufficient in electricity. 
take shape. In 1989, there were 508 km of | phase 1A was completed in June 1990. It | Lesotho will carry all financial responsi- 
paved roads and more than 2,500 km of | addressed soil and water conservation, | bilities for the portion of the project dealing 
improved-earth or gravel roads. In con- | terrestrial and aquatic biology, water quality | with power generation. 
junction with the LHWP, 650km of newor | control, public health, environmental The LHWP will play an important part 
improved roads into the interior was planned | monitoring, and cultural heritage issues. A | in improving the economy of Lesotho 
or under construction. A paved road that | compensation resettlement program was | during the next 50 years. Besides the ob- 
runs roughly around the perimeter of the | also approved by the Government. vious economic gains derived from water 

country was recently completed with the By the end of 1990, LTA Bloemfontein, | transfer royalties and the reduction of the 
help of U.S. construction firms and U.S. | aSouth African construction company, and |‘ trade deficit by reducing energy imports, 
Government funds. Dumez, a French company, nearly com- | many positive secondary benefits will be 

The LHWP is a massive infrastructural | pleted a$63 million road from the Republic | realized. For example, major infrastructural 
project that will take 30 years to complete. | of South Africa to the site of the Katse Dam. | projects promise to open up the interior to 
The scheme calls for the construction of six | Meanwhile, engineers from the Republic | tourism, fishing, and modern agriculture. 
dams, three pumping stations, andanetwork | of South Africa’s Murray and Roberts were If Lesotho’s positive investment climate 
of connecting tunnels to be used primarily | completing the site preparation work forthe | persists, along with its preferential access 
for the storage and rerouting of water. Plans | Katse Dam. The 180-m-high, 500 m-wide, | to world markets, the introduction of in- 
call for the Katse, Mohale, Mashai, | double curvature concrete arch dam willbe | expensive electrical power could be ex- 
Tsoelike, and Ntoahoe Dams to be between | the largest in sub-Saharan Africa. It was | tremely significant to growth in the 
126 m and 180 m in height and the Matsoku | scheduled to begin construction in January | manufacturing sector. 
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Lesotho will continue to depend heavily | gravel, produced in Lesotho. Besides ma- | OTHER SOURCES OF INFORMATION 
on the wages its citizens derive in the Re- | terials that will be used in the construction | Agency 
public of South Africa. The relative im- | of roads and dams in conjunction with the | Department of Mines and Geology 
portance of these wages to the economymay | LHWP, the demand for raw materials in Ministry of Water, Energy, and Mining 
diminish somewhat, however, as new jobs | tile and brick manufacturing and for other Maseru, Lesotho 
open up in manufacturing and in other | construction purposes will likely increase. | Publication 
sectors affected by the LHWP. | Department of Mines and Geology, Maseru: 

There will be an increase in the quantity ‘Where necessary, values have been converted from Basotho Annual Report of the Department of Mines 
of building materials, such as sand and | maloti (M) to U.S. dollars at the rate of M2.59=US$1.00. and Geology. 
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By Hendrik G. van Oss 

he economy of Liberia was | east third of the country there are north- | velopment of the MIFERGUI-Nimba high- 

decimated in 1990 as a result of | east-trending Proterozoic belts containing | grade iron ore body in Guinea, because a 
the civil war begun in December | volcanosedimentary rocks, similar to those | connection from this deposit to the LJV 

1989. By about midyear, fight- | of the Birimian series found to the east in | railroad at Yekepa requires the construction 

ing had destroyed or brought to a halt all | Céte d’Ivoire. of just 17 km of new track, as opposed to a 

formal mining operations and virtually all The best known Liberian ore deposits are | much lengthier railroad to Conakry, Guinea. 

other industrial production, as wellas many | the iron deposits found scattered through- | AMCL, through its operating subsidiary 

Government services and much of the | out the country. High-grade iron deposits | Iron Mining Co. of Liberia, was to maintain 

country’s agricultural output. Despite the | near Yekepain the Nimba Mountains were | a Liberian bridging operation to the 

overthrow of the Governmentin September, | put into production in 1963, and low-grade | MIFERGUI project by shipping a blend of 

fighting among rival groups was still on- | iron ore at Bong was put into production in | the small amount of high-grade iron ore 

going at yearend. About one-half of the | 1965; both of these mines were in operation | remaining at the Nimba Mine, with more 

population was displaced or became refu- | through part of 1990. Diamond-bearing | abundant, but higher phosphorus material 

gees, including about 400,000 in Guinea | kimberlites are known to exist near the | from the nearby Mount Tokadeh deposit. 

and 250,000 in Céte d’Ivoire, straining the | Sierra Leone border, but have never been | Blending ore reserves of about 12 million 

economies of these and other neighboring | proven economic. Alluvial diamonds, | tons were adequate for a 3-year bridging 

countries. however, are known from many parts of | operation, a period considered just sufficient 

Traditionally, the economy of this | the country, particularly along the Lofa | forthe construction of the MIFERGUI mine 

heavily forested, well-mineralized country | River and its tributaries in western Liberia. | and connecting railroad. 

has been dominated by the export of min- | Gold is likewise widespread in alluvial Although the bridging operation began 

eral commodities, timber, and rubber, and | deposits. Apart from silica sand and con- | in late 1989, insecurity in the Nimba region 

by revenues from license fees from the | struction materials, Liberia’s resources of | led to shutdown of mining operations on 

world’s largest merchant fleet. In 1989, the | other minerals have not yet proven eco- | April 4, 1990. Shipments continued from 

latest year for which data were available, | nomic. These include barite, chromium, | Buchanan until May 24, when security 

about 22% of the country’s kyanite, nickel, titaniferous sands, and | concerns forced their curtailment as well. 

reported GDP of about $1 billion! was | uranium. AMCL reported mining 1 million tons of 

contributed by mining, mostly of iron ore. Two iron ore mines, operated by Bong | ore in 1990 and shipping 700,000 tons. It is 

In 1990, Liberia’s formal mining sector | Mining Co. (BMC) and the Iron Mining | believed that the major customer for this 

comprised two iron ore mines and a small | Company of Liberia (LIMCO), were in | material was France. 

silica sand operation. There was a modest | production during part of the year. Until Because of their interdependence, it was 

output of alluvial diamonds and gold by | the forced closures of the mines, production | recognized that a significant delay in either 

artisanal miners, the true extent and value | was at relatively normal levels. Liberia’s | the bridging or MIFERGUI projects could 

of which was not known because of | only cement plant was reported to have | threaten the development of the 

smuggling. In March 1990, Western Min- | closed atmidyear. Demand forcementearly | MIFERGUI-Nimba deposit. The possibil- 

ing Corp. of Australia was formally awarded | in the year was reported to have been sur- | ity of war-related damage to the infra- 

a large exploration and mining concession | prisingly heavy, believed due to optimism | structure was of concern, particularly that 

covering about 18,000 square kilometers | of an early end to the fighting. Artisanal | caused by the aerial bombardment of 

in western and northern Liberia. The ex- | output of gold and diamonds is estimated | Buchanan; the extent of damage was unclear 

ploration program was halted later during | tohave fallen, but the major producing areas | at yearend 1990. The status of the 1989 

the year for security reasons. in western and eastern Liberia were ap- | MIFERGUI agreement between the Gov- 

As of yearend 1989, only about 4% of | parently not severely affected by the | ernments of Liberia and Guinea and other 

the total Liberian work force of about | fighting until after September. interested parties was uncertain as a con- 

700,000 was employed in industry. Of in- Following the cessation of mining op- | sequence of the overthrow of the Liberian 

dustrial workers, about 20,000 worked in | erations at the Nimba Mine near Yekepaby | Government in September 1990, and the 

mining; however, an estimated 15,000 of | the LAMCO Joint Venture (LJV) in October | fact thatanew Government had not yet been 

these were artisanal miners. The iron ore | 1989, a new consortium was formed be- | formed as of yearend. Despite these con- 

industry employed about 3,000, a one-third | tween the parastatal Liberian Mining Corp. | cerns, anumber of parties, including Cyprus 

decline from levels in 1985. and the African Mining Consortium Ltd. | Minerals Co. of the United States, have 

Liberia’s geology is dominated by a | (AMCL)toresume and maintain operations | expressed interest in the project. 

complex of Archean migmatitic and | at the mine. This was primarily to keep Because of the Bong Mine’s distance 

granulitic gneissic rocks. These contain | operational the mine’s 267-km railroad to | from the early fighting, mining, ore pro- 

several northeast-trending narrow zones | Buchanan and the shiploading facilities | cessing, and shipping were able to continue 

containing iron formations. In the south- | there. This infrastructure is key to the de- | ata fairly normal rate beyond the closure of 
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| a TABLE 1 | 7 

LIBERIA: PRODUCTION OF MINERAL COMMODITIES - 

Commodity! 1986 1987 1988 1989P 1990° A ce 
Cement, hydraulic . metric tons 95,845 105,374 105,800 85,300 50,000 

Diamond:? : 

Gem thousand carats 63,322 112,113 °66,812 61,822 40,000 

Industrial do. 188,830 182,921 *100,218 92,732 60,000 

Total do. 252,152 295,034 167,030 154,554 100,000 

Gold? kilograms 625 467 677 734 600 

Iron ore thousand metric tons 15,295 13,742 12,767 11,700 34,050 

Silica sand® metric tons 5,000 5,000 6,600 10,000 5,000 

‘In addition to the commodities listed, Liberia produced a variety of crude construction materials (clays, ‘stone, and sand and gravel), but available information is inadequate to make reliable estimates of output levels. Table 
includes data available through May 1, 1991. 

2Data do not include smuggled production. 

Reported figure. 

TABLE 2 

LIBERIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Major commodity Major operating companies facilities capacity 

Cement Liberia Cement Corp. Bushrod Island, off Monrovia Cement: 200. 

Diamonds Artisanal production Placer operations throughout NA? 
country, especially near 
Lofa River 

Gold do. Placer operations throughout NA? 
country 

' Iron ore Bong Mining Co. -Mine and pelletizing plant Pellets plus 
| in Bong Range, 80 kilometers concentrate: 
| north-northeast of Monrovia 7,300. 

Do. Iron Mining Company Yekepa, Nimba Mountains, Iron ore: 
of Liberia’ 250 kilometers northeast of 4,200. 

Buchanan 

NA Not available. 

‘Capacity figures are as of yearend 1989 and do not reflect possible, but as yet unevaluated, damage sustained during the civil war in 1990. 

2Diamond and gold artisanal production capacity is unknown because of varying number of workers and smuggling of both local and foreign production. 
3From its startup, the mine was operated by the LAMCO Joint Venture (LJV) until it ceased mining on July 29, 1989, and shipping in Oct. 1989. LIV was 62.5% owned by the Government of Liberia, and 37.5% by Liberian 
Iron Ore Ltd. controlled by Gringes AB & Co. of Sweden. Newly formed Iron Mining Company of Liberia resumed the mining operations in Nov. 1989. 

the LIMCO operation. Nevertheless, by | serves will require the construction of anew | revenues for transshipping the ore. Iron ore 
early June, fighting was threatening the | conveyorsystem. The company had secured | mining in Liberia beyond the limited re- 
mine and its 78-km railroad to Monrovia. | financing for the new conveyor, but believes | serves at Bong will require the exploitation 
On June 6, BMC suspended mining, and| that the loan may require renegotiation | of the country’s large resources of moder- 
the company notified the Government of | because of the civil war. Further, the re- | ate-grade material, the best of which are 
force majeure conditions shortly thereafter. | maining ore is very hard and processing it | near Yekepa. However, direct export of this 
Reportedly, the mine produced and shipped | is energy-intensive. The company reported | material is unlikely because of poor world 
about 1.45 million tons of pellets and 1.6) that war-related damage to its facilities was | market conditions, and the fact that the Port 
million tons of sinter feed concentrate in| largely tothe powerplant; the cost ofrepairs | of Buchanan can only handle ships up to 
1990. The exports, as usual, went to the; was not yet known. about 80,000 deadweight tons. A long- 
German and Italian steel companies that The restoration of Liberia’s economy | proposed plan to concentrate and/or pel- 
own the mine. BMC was awaiting a return | hinges on the return of political and social | letize this material at Bong, which would 
of secure conditions before making a de-| stability tothe country. Given this favorable | have the advantage to BMC of providing a 
cision whether or not to resume operations | development, it is likely that minerals will | large tonnage of higher quality ore than the 
at Bong. Only 5 years of reserves remain in| play a key role in the country’s future, | company has in its own inventory, would 
the immediate vicinity of the mine, and| particularly as a generator of foreign ex- | require the construction of about 112 kilo- 
although an additional 10 years of reserves | change. If the MIFERGUI-Nimba project | meters of track to link Bong with the 
exist 7 km away, exploiting these larger re-| comes to fruition, Liberia will receive | Yekepa-Buchanan railroad, and some up- 
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grading of existing BMC facilities. The 'Most official economic data for Liberia are reported in OTHER SOURCES OF INFORMATION 

economics of this project were uncertain. | U.S. dollars. Although the Liberian dollar (L$) remained at 
Gold and diamond occurrences are suffi- | official parity with the U.S. dollar in 1990, most unofficial Liberian Geological Survey 
ciently widespread in Liberia to augur well whore the L8 waded at large disce ne vard yovend, the Ministry of Lands, Mines and Energy 

. ° ere the a scounts. Wi ’ 
for the potential development of mines for | U5. dollar traded for well in excess of L$1,000.00 on the P.O. Box 9024 | 

these commodities. parallel market, compared with about L$2.50 at yearend 1989. Monrovia, Liberia 
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By Thomas P. Dolley 

] he petroleum sectorremainedthe | petroleum exploration wells, 56 develop- | munity (EC) also imposed trade sanctions 
most important component ofthe | ment wells, and 16,678 km of seismic | on Libya in 1986. The U.S. sanctions in- 
country’s mineral industry in | geophysical surveying. The funding also | cluded the banning of U.S. exports to Libya 
1990. Production increased and | covered various studies on secondary, ter- | and prohibition of lines of credit. Five U.S. 

higher revenues were generated. Conflict | tiary, and enhanced oil reservoir recovery | oil companies had been affected by the 
in the Persian Gulf contributed to a global | and general maintenance. Approximately | sanctions: W. R. Grace & Co., Conoco, 
rise in crude oil prices to include Libya’s | one-half of the budget was prioritized for | Marathon Oil Co., Amerada Hess, and 

benchmark Es Sider 37° API gravity crude | investment in the developmental Murzuk | Occidental Petroleum Corp. These com- 
oil. Es Sider crude rose in price from $15.40 | oilfield, approximately 600 km south of | panies had a total of $2 billion worth of 
per barrel on January 1, 1989, to $20.40 per | Tripoli, plus the Bouri offshore oilfield, and | assets in Libya. The five U.S. companies 
barrel on January 1, 1990. In September | the parastatal Sirte Oil Company’s | involved have been subject to a standstill 
1990, the international petroleum pricerose | Attahaddy natural gas field in the Sirte | agreement since the imposition of sanctions. 
to more than $36 per bbl, giving added | Basin. The standstill agreement allows the U.S. 
impetus to increased Libyan crude oil out- companies to maintain their equity interests 
put. Crude oil output averaged 1.37 million PRODUCTION in projects with the NOC, but they cannot 
bbl/d, with a marked increase occurring in | —————-————_________________| obtain their share of the oil produced. Ad- 
the last quarter of the year. Nonfuel mineral Total crude petroleum production for ditionally, they cannot participate in daily 
production was almost nonexistent with the ; ; operations or make new investment agree- 

; va 1990 was the highest since 1980, when 
exception of some cement, clay, fertilizer, roduction totaled 669.7 million barrels. In | ™ents with the NOC. 
gypsum, limestone, salt, and steel produc- 1989 the US Government informed W Enagas of Spain imports approximately 
tion. | | R Grace & Co. Conoco. Marathon Oil Co ' | 35% of its natural gas from the LNG plant 

Libya maintained second place in crude : . . | at Marsa al Brega. Enagas’s contract is for 
Amerada Hess, and Occidental Petroleum 

petroleum production among African na- Cc oT: 760 kmt of LNG per year with the contract 
, ve ; orp. that they could operate their Libyan Lg ; 

tions in 1990. Additionally, Libya possessed sq terminating in 1991. Turkey has a pending 
; ; assets only through non-U.S. subsidiaries, ; . vate 

the largest hydrocarbon reserves in Africa. d trol duced f Lib agreement with Libya for 1.5 billion m° 
Libya was the third largest producer in one) Demowcu produced’ ‘tom “oyan of natural gas per year commencing in 

: oilfields could not be exported to the United 
Africa of natural gas, after Algeria and States 1992. 

ieyPr. Average monty nN ao re Additional mineral activity was minimal | ——————_____ 
ECHON Was approximately mon Mm’. | with the exception of salt harvesting fom | STRUCTURE OF THE 

The gross domestic product (GDP) for | Co#st#l pans, quarrying of clay, gypsumand | MINERAL INDUSTRY 
, limestone, cement, and ammonia produc-_ | 2A — 

Libya in 1990 was approximately $27.3 | .. Ce ae i 
as tion, which is utilized in the fertilizer and ; . 

billion, up 9.4% from 1989.' Revenue from ; ; Libya possessed a predominantly state- 
. ; vats explosives industries. Iron and steel pro- ; ; 

oil production totaled $9.7 billion and i ; run economy and the mineral industry sector 
duction was minimal and relied upon im- | . ; 

represented 28.2% of the 1990 GDP. orted feed materials is no exception. In general, petroleum ex- 

Libya continued to suffer from a lack of P ploration and production sharing, along with 
skilled technical personnel, a problem en- | ———______________________ | any proposed mining activities, were based 
compassing many of its mineral industry | TRADE on the Fiscal Provisions, Revenue and Fi- 
projects from steel production to hydro- | ~SssF | nancial Law of July 1, 1977. This legislation 
carbon exploration, production, and refin- Hydrocarbons accounted for 95% of all | was amended in 1980 with new production- 
ing. exports in Libya. Italy imported approxi- | sharing patterns based on the following 

mately 122.5 million barrels of Libyan | criteria: 85% to 15% in the Government’s 
crude in 1990, which accounted for 27.7% | favor for highly significant hydrocarbon 

GOVERNMENT POLICIES of Italy’s total crude imports. Trade con- | prospects, 81% to 19% for moderately 
AND PROGRAMS tinued to be nonexistent between the United | significant oil prospects, and 75% to 25% 

States and Libya during the year. Prior to | for less significant oil prospects. In the past 
The Libyan National Oil Corp. (NOC) | 1986, trade between the countries was | several years, more flexibility had been 

maintains complete control of the oilfields | significant. Owing to the threat of interna- | introduced to these production-sharing 
and investments, including selling all the | tional terrorism, the United States first | patterns to attract additional investment 
oil produced. The NOC had an operating | imposed trade sanctions on Libya in 1986, | following the departure of some foreign 
budget of approximately $3 billion for 1990/ | and these sanctions have been renewed | operators. Libyacontinued to rely on foreign 
91, an 8% rise in funding from the previous | annually up to and including 1990. Addi- | expertise and technical personnel to develop 
fiscal year. The money was allocated for 23 | tionally, members of the European Com- | its petroleum and mineral industry. 
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The NOC was the parastatal created by | owned subsidiaries. AGIP was the largest | France’s Société National Elf Aquitaine and 
the Government in 1970 to oversee petro- | producer of the foreign producers by virtue | the Federal Republic of Germany’s Veba 
leum and natural gas exploration, produc- | of its Bouri oilfield production, but other | AG and Wintershall AG. 
tion, and marketing through its 11 wholly | significant foreign operators included 

| TABLE 1 

LIBYA: PRODUCTION OF MINERAL COMMODITIES! 

Commodity’ 1986 1987 1988 1989? 1990° 

Cement, hydraulic thousand metric tons 2,077 2,700 2,700 2,700 . 2,700 

Gas, natural:* 

Gross million cubic feet 455,000 424,000 3420,000 420,000 *420,000 

Marketed‘ do. 240,000 "202,000 3194,200 194,200 203,000 

Gypsum* thousand metric tons 180 180 180 180 180 

Iron and steel: Crude steel* do. 10 10 10 10 500 | 

Lime*® do. 260 260 260 260 260 

Nitrogen: N content of ammonia do. 1352 °350 3217 3212 212 

Petroleum: 

Crude thousand 42-gallon barrels 389,090 367,555 374,125 3412,450 3501,510 

Refinery products: 

Gasoline do. 5,110 7,000 "10,220 10,000 10,000 

Kerosene and jet fuel do. 6,935 11,000 "4,015 4,000 4,000 

Distillate fuel oil do. 17,885 15,000 17,155 17,000 17,000 

Residual fuel oil do. 20,805 15,000 "14,600 14,000 14,000 

Other do. 3,285 1,000 £3,285 3,000 3,000 

Refinery fuel and losses do. 2,190 2,000 °2,000 2,000 2,000 

Total do. 56,210 51,000 51,275 50,000 50,000 

Salt thousand metric tons 12 12 12 12 12 

Sulfur, byproduct of petroleum and natural gas° do. 14 14 | 14 14 14 

‘Estimated. PPreliminary. ‘Revised. ne . 

'Table includes data available through May 15, 1991. 
2In addition to the commodities listed, a variety of constructionvariety of construction materials (sand and gravel, crushed stone, brick, and tile) were produced, but available information was inadequate to make reliable estimates 

of output levels. Natural gas liquids were also produced but were blended with crude petroleum and were reported as part of that total. 

Reported figure. . 
4Excludes gas reinjected into reservoirs. 

TABLE 2 

LIBYA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Location of main Annual 
Major commodity Major operating companies facilities capacity 

Cement Libyan Cement Company Hawari, near Benghazi 1,500 

National Cement and Building El Margueb and Lebda 1,400 
Materials Co. 

El Fataiah Cement Derna 1,000 

Iron and steel, crude Misurata Iron and Steel Complex Misurata 1,100 

Petroleum, crude | Libyan National Oil Corporation Mainly Sirte Basin 657 

million 42-gallon 
barrels Agip-North Africa Middle East Bouri offshore oilfield, 19.3 

Bu Attifel onshore oilfield, 50 

Rimal Katib onshore oilfield 2.3 

| Elf Aquitaine-Libya El-Meheiriga onshore oilfield 3 

Petroleum, refining Azzawiya Oil Refining Company Azzawiya 44 

million 42-gallon 
barrels Ras Lanuf Oil and Gas Ras Lanuf 73.4 

Processing Company 
Sirte Oil Company Marsa al-Brega 3.1 
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Saipem also expressing interest. AGIP has | region of the Mediterranean Sea. The latest 
COMMODITY REVIEW also issued a tender for the construction ofan | available information indicated that the 

| __ __ accompanying natural gas plant to be builtat | Bouri oilfield produced an average of 
Mine . a . ron lox ne ion onan hes the Bu Attifel oilfield. Additionally, AGIP | 30,000 bbl/d. AGIP announced in June 1990 
“mports of iron ote 0 erate d te rOxi- and the NOC have agreed to study the fea- | that oil was discovered adjacent to the Rimal 

nel 50% of ca aci E in 1990 Micurata sibility of transporting the natural gas from | field in the Sirte Basin. Estimated reservoir 
u Slivos two Mi Grex dinec tre duction mod- the offshore Bouri oilfield and other offshore | potential was 60 to 70 million bbl. Addi- 

“ules. built by Japan’s Kobe Steel. each of hydrocarbon structures north of Tripoli to | tionally, in August 1990, AGIP announced 
which have i 50; kmt/acapacity However treatment and gathering plants onshore. The | another offshore discovery at the Bouri field 
onlv one module was bein use d in earl ’ | estimated 21.2 million m° of gas per day | with the estimated potential of 670 million 
1990 owine to the lack o © demand trom would be utilized domestically andforexport | bbl. In August 1990, Rompetrol of Roma- 
downstre ote mills since production started and could be piped to Italy within a 570-km | nia made an estimated 2 billion bbl dis- 
in early 1989. A hot sib and cold rollin pipeline. Capitalization was estimated at | covery at their Murzuk concession. 
mill onsite at Micurate commenced o $13.5 billion, making the project’s future The Arabian Gulf Oil Company (Agoco), 
erations in Januarv 1990 utilizing 70 ont doubtful. operator of Libya’s Kebir oilfield near the 
of slab steel im te d from Bravil NOC’s annual budget included an addi- | Tunisian border, submitted tenders for in- 

: Owins to wake tine problems com an tional $156 million to upgrade the liquefied | terested contractors by yearend 1990 for an 
offici ale estimate d het 40% of secthonel natural gas (LNG) plant at Marsa al Brega. | estimated $60 to $80 million project to 
steel products and 30% of flat products from The plant has been in operation for 20 years | upgrade the field. Pending the acceptance 
Micty ata were to be exvorte i A subsidi and its aging combined with an explosion | of a bid by an interested contractor, the 
of Misurata was re F rted to be coking in 1988 has reduced its capacity to 10.7 | project included sinking new wells and 
markets in Europe A$] 6 billion venture e billion m° per day. The plant must also be | connecting them to existing wells. Addi- 
date. Misurata Reg continued to suffer from converted from producing wet gas to pro- | tionally, the construction of a natural gas 
the lack ‘of skilled personnel. and the ducing dry gas, which its export customers | gathering station was included in the project. 

companv has relied op expertis e and labor such as Italy’s Snam prefer. A major problem confronting the potential 
fromm both China and E r Affirming the Natural gas deposits within Libya pre- | contractor for the project will be its long 
need for skilled ersonme|. the E lantron dominate in the Sirte Basin. The basin will | distance from the center of Libyan petro- 
& Steel Co ane unced in Mar 900 that be the primary focus of development of | leum activity in the Sirte basin. 

the company would send 450 technicians eke A Bis tsauoes. Ihe Atanas yes Petrochemicals.—Total throughput re- 
to operate the plant’s meltshops, augment- oe e . | fining capacity within Libya was 347,600 

; ; lation and was slated for development to begin ; oe! 
ing the 285 Egyptians already on-site at | . ; bbl/d at three operating refineries. By 
Mi On . in 1990. Exploitable resources at this field y . 

isurata. China also has 450 engineers ; ay: 3 yearend 1990, Yugoslavia’s Hemijska 
: - are estimated at 283 billion m’ of natural gas. . oo 

working at Misurata. The Sj >. | Industrija Pancevo (HIP) relinquished its 
; . . ; e Sirte Oil Company contracted Italy’s 

The Wadi Shatti magnetite deposit, es- ; ; . | Managementand operations contract for the 
ti a7: Compagnia Tecnica Internazionale Progetti ; | 
imated to contain 782 million tons of ore CTIP) in March 1990 \ _ Ras Lanuf petrochemicals complex, ac- 

ding 51% Fe, may be developed. How- ( ) in Maren 1770 to supply engineering grading » May p al and f 1 cording to industry sources. The client, Id reauire 550 km of railroad to | ™aterial and equipment for a natural gas 3 : 
ever, 1t would req a eli he 103A gas field Libya’s Ras Lanuf Oil and Gas Processing 
connect Wadi Shatti to Misurata. The ore | PiPctne to connect the gas lield to a Company (Rasco), originally awarded the 

:; compressor station at Sahl, adjacent to . ; 
would be processed to sinter fines, butthe | | 1B Th . he | Contract in 1986. The contract called for 
project’s viability was doubtful due to in- arsa al Drega. tne project centers on the the construction of petrochemical process- 

; . fa78-km pipeline witha 30- | . ; 
fficient capacity at Misurata. construction 0 pipe”! ts which prod thy] terti 

su pacny inch diameter. The project is slated for Ins BANS Wied procuce mety’ werrary 
completion in November 1991 butyl ether (MTBE), butadiene, benzene, 

Mineral Fuels P and butene. | 

Natural Gas.—Libya made a high prior- | _ Petroleum.—In the latter half of 1990, | __ Cobalpnces fot petrochemical cedstock 
ity of the development ofits mostly untapped | average petroleum production was 1.5 he P, " Gulf W qu ‘Analvets dj «that 
natural gas reserves in 1990. Natural gas | million bbl/d. By mid-1991, petroleum | © ‘dwide. h ar. al tk Ole “fie 
infrastructure upgrading and expansion will | production could rise to 2 million bbl/d, WOREWIO’ peo nemnical marke’s wimsultet 

be in response to the growing demand for | according to Government estimates. This in the early 1990's due to stagnating econo- 
; ; . led with growing inventories of 

private and industrial users. Estimated de- | assumed the completion of the Bouri off- Feed ck. ine t ved j 
mand within Libya was increasing by ap- | shore oilfield and natural gas pipeline in- foe detock owmng Despite th » forenn i 
proximately 10% per year. A multimillion- | frastructure on the Libyan coast. According ‘netalled a cinn f “he © ‘leet eof my 
dollar contract is expected to be awarded in | to the latest data available, Libya had 696 ms h “e sae i BY POPES PFO sridvwice a 

early 1991 for the construction of a 132-km | producing oil wells. The most prolific field Lib enca’s Is sion Lig oh al hoe 
pipeline for natural gas condensate from the | in Libya, the Bu Attifel field, had 33 pro- | . mye IS oh eXeepion. , se as “i; we 
Bu Attifel field in the Sirte Basin, approxi- | ducing wells and is within the Sirte Basin. NCTE ASIN vine interested In expanding 1 
mately 300 km southeast of Marsa al Brega. The Bouri offshore oilfield, approxi- | overseas relining capacity. 
The proposed pipeline will connect withthe | mately 150 km northwest of Tripoli and R 
already existing coastal pipeline. AGIPisthe | operated by Italy’s Azienda Generali eserves 
point of contact for the project with South | Italiana PetroliS.p.A.(AGIP), remained the ! Libya possesses the largest hydrocarbon 
Korea’s Daewoo Corporation and Italy’s | largest hydrocarbon accumulation in that | reserves in Africa. The NOC stated in early 
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1990 that a study on petroleum reserves in | Tripoli to northwestern coastal regions. | try, specifically petroleum production. 
Libya resulted in a doubling of prior esti- | GMR Phase 2 was to be completed by 1998. | Three central themes of concern for Libya 
mates. The study indicated proven oil re- Transportation of petroleum and natural | would be to: #1) increase oil and petro- 
serves at 45 to 50 billion bbl and natural gas was primarily through a network of | chemical production and markets; 2) im- 
gas reserves at 1.2 trillion m°. | pipelines from wellhead to processing and | prove political ties with nations that 

Libya possessed other industrial mineral | shipping points that were located primarily | consume or could be target markets for 
resources including gypsum, magnetite, | on the Mediterranean coast. Libyan hydrocarbons; and 3) the GMR, 
phosphate rock, potash, sodium chloride, Agreements signed between Libya and | considered a fiscal priority by the Govern- 
and sulfur, for which reserves have notbeen | Egyptin December 1990 will help to estab- | ment, and its effects on the Libyan economy 
officially reported. These resources re- | lish three Libyan/Egyptian joint venture | as a whole. 
mained largely untapped due to high costs | companies for the purpose of building ap- 
for development coupled with a lack of | proximately 1,375 km of road both within | where necessary, values have been converted from Libyan 
ready markets. Libya and connecting roads with Egypt. dinars (LD) to U.S. dollars at the rate of LD0.36019=US$1.00. 

| INFRASTRUCTURE OUTLOOK OTHER SOURCES OF INFORMATION 

Agency 
Yearend 1990 reports indicate that Industry projections indicate that natu- 

Libya’s most capitalized infrastructure | ral gas, desired as an environmentally Secretariat of Petroleum 
project, the $25 billion Great Manmade | pristine resource, will experience a 50% Sadoon Sweheli Street 
River (GMR), was experiencing delays to | growth rate in use by southern European Tripoli, Libya 
GMR Phase 1 due to water well contami- | countries. Consumption could grow to 350 Publication 
nation by gravel, soil, and other debris. | billion m* per year by 2010. Libya is geo- 
Probable recasing of the wells was indi- | graphically suited to increase its natural gas M. J. Salem and M. T. Busrewil, eds., Al- 
cated. GMR Phase 2 called for the con- | exports to southern Europe. : Faeh University, Tripoli, Socialist 
struction of a 1,100-km waterway, designed Economic concerns for Libya as it moves People’s Libyan Arab Jamahiriya, 

to convey 2 million m? of water a day from | into the decade of the 1990’s are directly Academic Press, 1980: The Geology of 
the Fezzan artesian fields in the south of | related to the health of the mineral indus- Libya, v. I, II, and III. 
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By Thomas P. Dolley 

hromite and graphite remained | exploitation permits. Type I permits are for The Government continued to seek mul- 
the two dominant mineral | exploration and exploitation. Granted to | tilateral and bilateral cooperation to aid in 

| commodities produced in the | individuals or groups of Malagasy nation- | controlling the degradation of the environ- 
Democratic Republic of Mada- | ality, itis valid for 2 years beforerenewalis | ment incurred during the past few years. 

gascar for 1990. However, mineral produc- | required. The duration of validity of type II | Uncontrolled slash and burn cultivation, 
tion in Madagascar continued to show | and type III exploration permits is 3 and 5 | overgrazing, and massive erosion threaten 
mixed results in 1990. The mineral re- | years, respectively. The duration of valid- | Madagascar’s agricultural and hydroelectric 
sources of Madagascar remained under- | ity of types II and III exploitation permits is | potential. 
exploited owing to domestic political | 10 and 20 years, respectively. Types II and 
upheaval and lack of significant foreign | III permits are designed for small to large PRODUCTION 
investment. mining companies that have been incor-_ | —2—-—-——_______ 

The most important mineral industry | porated under Malagasy law. Under the new Production of the mineral industry in 
development of the year was the revision | code, the size covered by the permit is Madagascar remained mixed in 1990. 
of the Mining Code, ratified in August 1990. | stipulated as type II and type III exploration | Chromite and graphite showed modest in- 
P rimarily to attract foreign investment, the permits at 75 km and 1,000 km » TeSpec- | creases in production; however, mica pro- 

new law helps to streamline existing min- | tively. Type II and type III exploitation | quction declined. Chromite production 
ing legislation. permits stipulate 100 km and 200 km, | figures have been fairly stable in the late 

The GDP for Madagascar in 1990 was | respectively. 1980’s and early 1990’s despite a worldwide 
estimated at $2.1 billion.! The mining in- Additionally, in mid-1990, the Govern- | chromite glut. However, current chromite 
dustry accounts for a small percentage of | ment removed certain regulations con- production levels represent less than 50% 
the GDP. Chromite and graphite production | cerning gold mining. The targeted | of the production levels of the 1970’s. The 
represent the bulk of the industry or about | regulations prohibited private companies or precious and semiprecious stone industry 
$18 million in 1990. Agriculture remained | individuals from mining gold and exporting showed mixed results, but owing to black- 
the most important industry in Madagascar, | it. However, the Government maintains the | market activity, accurately reported pro- 
employing 80% of the work force and ac- | right of priority for the purchase of gold | guction figures remain elusive. Early in 
counting for an estimated 40% of the GDP. | mined in Madagascar. Recent gold mining | 1991 , the Government sought technical 

was in ue form of artisanal, mavidua assistance from foreign sources in setting 
7 operated mines. France’s Bureau de up an organized and monitored gem stone 
GOVERNMENT POLICIES Recherches Géologiques et Miniéres industry. 
AND PROGRAMS (BRGM) and the Government’s Office 

Militaire National pour les Industries TRADE 
The Government nationalized all mineral | Strategiques (OMNIS) have explored for 

resources, with the exception of graphite alluvial gold in the east-central rivers of Total export earnings for Madagascar in 
and mica, in 1975. However, private foreign | Madagascar. The region is south of ; 44: Lies _ 1990 were estimated at $290 million. U.S. mining interests are active in the country, | Antananarivo and west of Manampotsy, | : d participation by forej . i h ld ‘ned in the 19th imports from Madagascar account for about and participation by foreign mineral pro- | where gold was once mined in the $40 million of the latter figure. The U.S. 
ducers is encouraged by the Government. | Century. share of Malagasv exports is about 14% 
In August 1990, the Government, in co- The Petroleum Code, law No. 80-001 of . Basy &XP ; ; , Agriculture accounts for 80% of Malagasy operation with the Federation of Mine As- | June 6, 1980, provided for two different export earnines 
sociations (FEDMINES), ratified the new | types of production-sharing contracts. The Ch TUDES: . _ romite exports for 1990 were 75,269 Mining Code law No. 90-017. The revision | first type of contract covered equity ventures “1H: wes . tons valued at $7.8 million. Additionally, of the mining code follows and augments | between foreign oil operators and OMNIS. ; : ; : , an important mineral import of the United law No. 89/007 of December 12, 1989, | The Government maintained 51% owner- . . or . ; . . , States is Malagasy graphite, valued at ap- concerning industrial-free zones in Mada- | ship, and cost and production sharing was ; oer - . , . . proximately $4 million in 1990. Madagascar gascar. Additionally, it also compliments | financed by income tax payments and ; , exported 12,751 tons of graphite world- 
law No. 6 of December 14, 1989, legislat- | royalties based on achieved rates of return. wy ; ; ; wide in 1990. 
ing the new investment code. The second type of contract was a risk 

The new mining code is meant to | service contract in which the foreign oi! | —-——_____ 
streamline existing legislation and to make | company assumed all exploration and ex- | STRUCTURE OF THE 
the investment environment more favorable | ploitation costs. Such costs wouldbe repaid | MINERAL INDUSTRY 
to foreign operators. The new law stipulates | through a royalty on production of 10% to | —2--7-777T_ 
three types of mining permits. The permits | 20% for a crude oil discovery and 5% to The chromite industry is controlled by 
are further subdivided into exploration and | 20% for a natural gas discovery. the parastatal Société Kraomita Malagasy. 
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TABLE 1 

MADAGASCAR: PRODUCTION OF MINERAL COMMODITIES! 

(Kilograms unless otherwise specified) 

Commodity? 1986 1987 1988 1989? 1990° 

| METALS 

Beryllium: Beryl in quartz concentrates, 

industrial and ornamental 50 35 3 154 33,345 

Chromium: Chromite concentrate, gross weight | 

metric tons 82,910 106,600 64,177 62,540 73,000 

Gold, mine output, Au content® 4 340 90 45 3216 

Rare-earth minerals: Bastnasite® 10,000 10,000 10,000 10,000 10,000 

INDUSTRIAL MINERALS 

Abrasives, natural: (industrial only)* 10,000 10,000 10,000 10,000 10,000 

Cement, hydraulic® metric tons 35,000 35,000 35,000 35,000 35,000 

Clay, kaolin do. 6,000 1,427 365 1,315 3485 

Feldspar* 5,000 5,000 5,000 5,000 5,000 

Gem stones: 

Amazonite 5,500 3,783 525 23,885 32,185 

~ Amethyst: 

Gem 10 11 1,700 3 31,713 

Geodes* 9,000 9,000 9,000 9,000 386 

Citrine 400 6 112 754 350 

Cordierite 800 387 886. 4,051 31,556 

Garnet 1,500 1,500 6 23 36,905 

Tourmaline 2,000 2,000 2,367 97 354 

Graphite, all grades metric tons 16,187 13,169 14,106 15,863 318.036 

Mica, phlogopite: | 

Block do. 100 25 5 7 393 

Scrap do. 1,300 300 605 ggg 3538 

Splittings and sheet do. 194 77 8 162 390 

Total do. 1,594 402 618 1,068 721 

Ornamental stones: 

Agate 8,000 14,034 13,886 9,005 34,696 

Apatite 3,500 1,948 2,090 9,016 31,139 

Aragonite metric tons 1,000 500 °S500 2,187 3786 

Calcite do. 1,000 2,934 1,243 1,373 33,757 

Celestite 30,000 4,365 34,511 28,398 26,000 

Jasper 16,000 19,730 21,030 30,137 323,560 

Labradorite 15,000 24,320 27,748 23,015 24,000 

Other gem and ornamental® metric tons 250 250 250 250 250 

Quartz: 

Crystal 32,500 32,500 22,136 40,875 32,000 

Geodes 3,000 °3,000 2,700 °2,700 2,700 

Hematoid 15,000 6,825 9,089 5,795 33,157 

Piezoelectric 150 ©150 153 163 160 

Rose quartz 50,000 77,980 360,290 64,384 310,832 

Smelting® 100,000 100,000 100,000 100,000 34179,521 

Other ornamental 6,500 4,925 ©5000 6,578 314,360 

Tourmaline 1,000 276 520 3,140 34,076 

Salt, marine® metric tons 30,000 30,000 30,000 30,000 30,000 

Stone: 

Calcite, industrial® do. 2,000 2,000 2,000 2,000 2,000 

Dimension, marble, other* do. 3,000 3,000 3,000 3,000 3,000 

Marble, cipoline do. 110 5 4 5 3! 

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

MADAGASCAR: PRODUCTION OF MINERAL COMMODITIES! 

(Kilograms unless otherwise specified) 

Commodity” 1986 1987 1988 1989P 1990° 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

Distillate fuel oil thousand 42-gallon barrels 216 560 664 540 3798 

Gasoline do. 128 425 451 219 3405 

Kerosene and jet fuel do. 116 287 303 139 3253 

Residual fuel oil do. 986 813 979 329 3504 

Other . do. 19 48 96 14 326 

Total do. 1,465 2,133 2,493 1,241 1,986 

*Estimated. PPreliminary. 

'1Table includes data available through Dec. 1991. 

| In addition to the commodities listed, modest quantitites of unlisted varieties of crude construction materials (clays, sand, gravel, and stone) presumably are produced, but output is not reported and available information 

is inadequate to make reliable estimates of output levels. 

3Reported figure. 

TABLE 2 

MADAGASCAR: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

a 

Commodity Major operating companies Location of main Annual 
facilities capacity 

Chromite Kraomita Malagasy Andriamena 175. 

Graphite Etablissements Gallois Artsurakambo Mine, Brickaville 4.8. 

Marovintsy Mine, Vatomandry 3.6. 

Do. Societe Miniere de la Grande Ile Ambatomitamba Mine, Tamatave 6. 

Do. Etablissement Izouard Faliarno Mine, Moramanga 2. 

Mica Societe des Mines Ampandrandava Mine and .6 phlogopite. 

d’ Ampandrandava Sakamasy Mine .6 phlogopite. 

Graphite and mica production is owned and | which is due in part to a global chrome and | or 3,000 ha. QIT has suggested that special 

operated by foreign entities, but the Gov- | ferrochromium oversupply. The worldwide | conservation areas be set up to limit mining 

ernment asserts control of these operations | oversupply has caused a gradual decline in | damage to the environment. 

in the form of taxes, royalties, and official | chromium prices since 1988. Antiquated 

approval of all foreign exchange transac- | mining equipment and the decline in price Indstrial Minerals 

tions. OMNIS is primarily involved in re- | has had an adverse effect on chromite pro- 

search, joint ventures, and promotion of | duction in Madagascar. Madagascar remained an important pro- 

Madagascar’s mineral potential. ducer of high-quality flake graphite 

Titanium.—After years of delay, QIT- | throughout the 1980’s. Production tonnage 
Madagascar Minerals was cautiously opti- | was small to modest by world standards. In 

COMMODITY REVIEW mistic on a 1992 date to commence mining | 1990, it was reported that the European 

TiO, beach sands in Madagascar. The Ca- | Investment Bank, BEI, intended to finance 

Metals nadian firm QIT-Fer et Titane Inc., a sub- | studies for the graphite industry. The EC 

; sidiary of RTZ’s BP Minerals and OMNIS, | also expressed interest in studying Mala- 

Chromite.—In 1990, production of | had formed a joint-venture company, QIT- | gasy mineral resources to include industrial 

chromite ore and concentrate in Madagas- | Madagascar Minerals, to exploit the il- | minerals. 
car showed a moderate increase. | menite beach sands near Toalagnaro 
Madagascar’s chromite ore is mined from | (formerly Fort Dauphin). The Madagascar | Mineral Fuels 
a single operation in Andriamena. Initiated | scheme was owned 49% by QIT and 51% 

in 1969, chromite mining from the calc- | by OMNIS. Anenvironmental impact study No exploratory drilling activity was re- 
ferromagnesian rocks of the Andriamena | was conducted by OMNIS in 1990 which | ported in 1990. Domestic sources of hy- 

district has generally remained stable in | was partly financed by the World Bank. The | drocarbons remained an elusive solution 

recent years. The chromite industry 1s | study concluded that the mining operation | for Madagascar’s increasing energy con- 

plagued by a lack of investment capital, | would destroy 75% of coastal forest zone | sumption. Madagascar was still in the midst 
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ne 

of a third round of petroleum exploration km of 1-m-gauge track. The road system Where necessary, values have been converted from Mada- 
contract offers that commenced in 1988.To | totaled 40,000 km, including about 4,700 gascar francs (FMG) to U.S. dollars at the rate of 
date, three companies have signed explora- | km of paved roads and 800 km of crushed | FMG1,494.1=US$1.00. 
tion contracts. Additionally, plans to exploit | stone, gravel, or stabilized earth roads, with 
the heavy oil and bituminous sandstone on | the remainder improved or unimproved | OTHER SOURCES OF INFORMATION 
the island would cost an estimated $980 | earth. However, roads and railways have 
million. deteriorated and are in need of maintenance. | Agencies 

Irrigation infrastructure remained one of the 
| Reserves most developed in Africa. The Malagasy Direction des Mines et de l’Energie 

labor force is estimated at 5.7 million. Ministere de I’Industrie et du Commerce 
The Government stated that Madagascar | Ambohiday, 101 Antananarivo, Madagas 

has significant deposits of bastnasite, baux- car 
ite, chromite, ilmenite, and iron ore. Graph- OUTLOOK Office Militaire National pour les Industries 

ite deposits and pegmatite deposits and Strategiques 
minerals associated with these depositshave | _ The decade of the 1990’s should be (OMNIS) 
been historically exploited. Hydrocarbons | ‘Titical for Madagascar as it seeks to de- 21 Lalana Razanakombana 
have been found in the form of natural gas, | Velop mineral resources in the context of B.P. 1 bis, 101 Antananarivo, Madagascar 
tar sands, heavy oil, and coal, but are not | €2Vironmental concerns. There are indica- 
economic. tions that previous environmental problems | Publication 

must be addressed before new lenders 
es _| participate in new mining development Ministere des Finances et du Plan, 
INFRASTRUCTURE projects. Direction de L’Institut National de la 

Recent political upheaval along with Statistique 
Total electricity generated in Madagas- | poor transportation and electrical power et de la Recherche Economique, B.P. 485, 

car for 1990 was estimated at 510 MkWh. | infrastructure may continue to prevent Antananarivo: 
Total installed electrical generation capac- | major mineral development in the short Bulletin Mensual de Statistique, 

| ity was 119 MW. Railroads totaled 1,020 | term. bimonthly. 
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a a 

By Audie L. King , 

alawi’s mineral industry ac- | hadincreased since International Monetary | future to meet the needs of its expanding 

counted for less than 0.6% | Fund austerity measures, aimed to reduce | economy, production remained almost level 

of Malawi’s GDP in 1990. | domestic demand and lower inflation, took | in 1990. 

, Although a wide variety of | effect. Harsh measures were necessary to 

mineral deposits have been discovered in | deal with increasingly adverse external TRADE 

Malawi, only limestone and coal forcement | developments that were out of Malawi’s | — 

and lime production, crushed stone, and control. Malawi’s economy expanded by Malawi’s exports consisted mostly of 

minor quantities of gem stones are being | 5% per year throughout the 1970’s before tobacco, tea, and other primary commodi- 

mined at the present time. declining sharply in the early 1980's. The ties. A very small quantity of gem stones 

Agriculture dominated ‘Malawi’s | decline was a result of the civil war iN | was the country’s only mineral export. 

economy. It accounted for 43% of the | Mozambique that cut off Malawi’s rail Imports consisted mostly of fuel, fertilizer 

nation’s GDP, 90% of exports, and em- | export routes through Nacala and Beira | (hemicals, and machinery. 

ployed 85% of the population. Tobaccowas | through which more than 90% of exports Malawi *s total exports in 1990 were 

the most important export product and ac- | had been shipped. In 1990, rebel attacks $321.2 million, of which 10.7% went to the 

counted for 50% of Malawi’s total export | closed down the highway through Tete iN | United States. Malawi’s imports were 

revenue. © northwestern Mozambique that linked $343.1 million, of which 4.6% came from 

Malawi’s economy grew by 4.8% inreal | Malawi to Zimbabwe and the south. The | the United States. Other major trade partners 

terms in 1990. This was the third consecu- closure added 800 km to the trucking route | included the Republic of South Africa, the 

tive year of economic growth following | and at least doubled transportation costs. | Upited Kingdom, the Federal Republic of 

several years of poor performance. The | Malawi’s budget was further strained when Germany, the Netherlands, and Japan. — 

reversal in Malawi’s economic fortunes | almost 1 million Mozambican refugees 

came despite a drought in the early part of | entered Malawi. Regional security forces | 

1990 that adversely affected the nation’s | claimed that refugees continued to arriveat | STRUCTURE OF THE 

agricultural output. The strong economic | the rate of about 10,000 per month. MINERAL INDUSTRY 

performance can be attributed to recent Besides monetaryreforms,animportant|~ __—sé—‘a‘CSCOC;~*~COCCCCOCOC””C”COC”COOC~COCC~™ 

adjustments made to the Government’s | goal of Malawi’s economic adjustment The Mining Investment and Develop- 

policies on trade and industrial develop- | program was to increase foreign investment ment Corp. (Midcor) was formed in 1985 

ment, higher international prices for its | in the manufacturing and agricultural sec- with a priority of developing coal mines. It 

principal exports of tobacco and sugar,and | tors. The Government offered attractive operated the Kaziwiziwi Mine and the 

the increased availability of foreign ex- | preproduction incentives on buildings, Mchenga Mine in the northern district of : 

change. plants, and machinery. It also offered al- Livingstonia. The Portland Cement Co. had 

lowances on capital expenditure and tariff mined limestone at Changalumi, near 

—__________—— | protection. Foreign companies could freely | Zomba, since 1960. The Gem Co. of Malawi 

GOVERNMENT POLICIES transfer profits, dividends, and interest out produced ruby and sapphire from the 

AND PROGRAMS of the country, but repatriating capital was | Chimwadzulu Mine in Ntcheu. Lime was 

—__————————— |. still subject to approval from the Exchange | produced by small-scale private lime 

Malawi’s Department of Mines opened Control Authority. The Government was | burners. oe . 

up a mineralogy laboratory in 1990. It especially soliciting investments in glass- The Kaziwiziwi coal mine employed an 

supports the Government and parastatal | Ware, food and rubber processing, and lime | average of 264 people, the Mchenga Mine 

institutions as well as small-scale miners in | Production. It, however, insists that private employed 53 people, the Portland Cement 

the area of mineral processing. The | Malawian citizens or parastatal companies | Co. employed an average of 650 people, 

laboratory’s applied mineralogy unit will hold a sizable share in all new enterprises. | and the Gem Company of Malawi employed 

also conduct its own research in the areaof |  Malawi’s 1990 budget announced sub- | about 65 people in 1989, the latest year that 

utilization of raw materials. Malawi’s | Stantial reductions in both personal and such data were available. 

Geological Survey Department (GSD) ex- corporate income taxes. Corporate taxes 

panded its mineral exploration program went down 5% to 45% and personal taxes COMMODITY REVIEW 

while it continued its geologic mapping | were reduced by 15%. a 

program. | ; —_,H,_WJs = _| Metals 
Malawi’s economic growth accelerated | PRODUCTION 

significantly since the Government’s in-_ |_| —-@-£———= Copper.—The Geological Survey De- 

troduction of strict financial discipline in Although Malawi plans to raise coal, | partment, in conjunction with the United 

1988. Business confidence and investment | limestone, cement, and lime output in the | Nations Development Program (UNDP), 
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| TABLE 1 

MALAWI: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 1989? 1990° 
Cement, hydraulic 69,471 72,831 65,597 77,000 77,000 
Coal 10,708 18,256 39,376 41,700 42,000 
Stone: Limestone for cement ~ 103,037 107,040 105,000 113,000 113,000 
Gem stones: Ruby and sapphire® grams 1,000 1,000 31,096 *500 500 
Lime® 2,735 3,160 3,000 3,460 3,500 

‘Estimated. ?Preliminary. ‘Revised. 
‘Includes data available through July 23, 1991. 
“In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. 
3Reported figure. 

has been investigating geophysical anoma- | Chimwadzulu Mine in Ntcheu Province in | about 56 km west of Blantyre. More than a 
lies located during a 1987 airborne survey | June 1989 Owing to operational problems, | dozen sites were investigated, and at least 
performed by Paterson, Grant, and Watson reopened in 1990. four of the vermiculite-bearing deposits 
of Toronto, Canada. Geochemical and were found to contain ore of sufficient 
ground geophysical surveys covered the Gypsum.—Preliminary feasibility stud- | quality and quantity to be of commercial 
copper-nickel-bearing areas near Kasungu. | ies to assess the economic viability of the | interest. The prospect of reo ening of the PP g & y he prosp pening 1 

Mponela gypsum deposit were conducted. | Nacala railway was a favorable factor in 
Kare-Earths.—The GSD, with Japanese | previous trial mining and washing opera- | determining the economic viability of these 

rectmical “ec anes ihe sundul tions had been unsuccessful due to flooding. | deposits. 
arbonatite complex, about northwest 

of ob den The oAporation necate’ Lime.—Malawi’s Bureau of Mines, to- | Mineral Fuels 
signilicant reserves Of both rare earths and | gether with the Intermediate T echnology 
phosphate rock. An exploration project with | Development Group, carried out trial runs Although coal deposits had been known 
Japan in 1988 also revealed substantial rare- | oy simple vertical kilns near Balaka, about | for many years in the northern part of the 
earth resources in the Kangankunde | 91 km east by southeast of Ntcheu. Pre- | country, they were not mined until recently 
Carbonatite, about 60 km south-southeast liminary results indicate that the finished | because it was determined to be more 
of Ncheua, and the Songwe Carbonatite, product could be upgraded to a 69% | economical to import coal from 
about 60 km north-northeast of Mlanje. available lime content. The kilns were de- | Mozambique. Mining these northern de- 
Uranium.—The GSD, in conjunction signed to be low cost and thus be made posits presented economic difficulties be- 

: : ; ; available to small-scale producers. Midcor | cause they were not close to an efficient with the UNDP, investigated geophysical ae .y i. ; : planned to produce lime from a proposed | transport system linking them to the nation’s anomalies in the uranium-bearing areas of ; .; : 2.75-km quarry at Malowa Hill, about 11 | industry in the southern part of the country. Thambani, about 75 km west of Blantyre. ; _ ; ; km northeast of Blantyre in the Bwanje | When the civil war in Mozambique made Nuclear Electric (NE) of the United ; ; , sq: : Valley. Some equipment had already been | coal imports unreliable, Malawi was forced Kingdom continued a feasibility study at dered ft iety of local. South Af- | to develop it res, Malawj 
the Kayelekera uranium deposit in Karonga Sroered’ torn a variety of focal, South “Af- | to develop its own TCSOUTCES, ya’aw1 NOW _ . rican, and Canadian sources, but financing | operates two coal mines in the Livingstonia District under its recently renewed explo- oa. .; ration license. An environmental impact still had not been finalized. It was expected | Coalfield, inthe northern part of the country. 

that the Government would retain a 40% | The Kaziwiziwi Mine is at the end of its life study, conducted by both the GSD and the ‘tv and that th t of the fj d the Mch Mine is in the beginn; NE in the vicinity of the uranium deposit, equity and that the rest of the financing and the Mchenga Mine is in the beginning 
continued. would come from a venture partner or from | of its development stage. 

loans. The project would require an in- A French-funded exploration drilling 
Industrial Minerals vestment of $1.7 million over a 3 year pe- | program, which started in October 1989, 

riod. Midcor estimates that the plant’s | continued at the Lengwe and Mwabvi 
Clay.—The Industrial Minerals Applied | Potential market would be about 15,000 mt/ | Coalfields in southern Malawi, about 65km 

Research Laboratory (IMARL) of the GSD | 4. Initial production would be 4,000 tons of southwest of Blantyre, Malawi’s commer- 
conducted field and laboratory assessments | lime and 2,000 tons of aggregate. Malawi cial center and site of most of the country’s 
on a clay deposit, with potential for use in | had been importing lime from Zambia and | coal consuming industry. So far, results of 
ceramics, from the Senzani area, about 55 | the Republic of South Africa for use by the | the drilling program have been encouraging, 
km south-southeast of Ntcheu. The deposit | local water boards and in the sugar and | especially at the Mwabvi Coalfield where 
was determined to be large enough and of | Construction industries. thick seams of, albeit high ash, coal have 
sufficient quality to be of economic interest. been discovered. The coal belongs to the 

Vermiculite.—French-funded explora- | Permian-Triassic Karoo system and is 
Gem Stones.—The Gem Co. of Malawi, | tion, that began in mid-1989, continued at | similar to other deposits in southern Africa. 

which suspended operations at its | the vermiculite deposits near Mpatamanga, | The rank of coals in Malawi was found to 
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decrease from south to north, ranging from | 1,100 km longer than the route through | of 316,359 in the private sector and 91,034 
anthracite in the south to high-volatile bi- | Zimbabwe. Most of the remaining 5% of | in the Government sector. 
tuminous coal in the north. traded goods, including 48% of fuel imports, According to the Chamber of Mines of 

were shipped via a provisional route to Dar | South Africa, the number of Malawian 
Reserves es Salaam, Tanzania. A permanent road link | workers employed in gold and coal mines 

with Tanzania was being established with | in the Republic of South Africa had de- 
The limestone deposit at Changalumi in | the help of foreign aid from many countries, | creased from almost 18,000 in 1987 to only 

southern Malawi was estimated to contain | including the United States. This northern |; 70 in 1990. 
100 Mmt of material that was suitable for | route would remain an alternative to the 
cement production. traditional export routes through Beiraand | 

The Kaziwiziwi coal deposit in northern | Nacala, Mozambique, that had been virtu- OUTLOOK 
Malawi had minable reserves that were | ally closed since 1985. The importance of 
estimated to be 120,000 tons. At present | the northern route was expected to increase For the present, the health of Malawi’s 
production rates, this deposit will be ex- | in 1991 when most of the facilities on the | mineral industry, which was almost ex- 

hausted in 4 or 5 years. The Ngana Coalfield, | northern corridor were scheduled for | clusively involved in supplying raw mate- 
a larger deposit of poorer quality coal on | completion. Infrastructural problems made | rials to the domestic construction industry, 

the Tanzanian border near Karonga, is re- | Malawi’s external transportation routes one | is dependent on the expansion of the 
ported to contain between 1.7 and 14 Mmt | of the most expensive in the world. In 1990 | country’s economy. The long-term future 
of coal in a seam that is about 1 m thick. | alone, it was estimated that Malawilostfrom | of the mineral industry looks bright. A wide 

The reserve potential of the Lengwe and | $60 to $100 million as a result of high | range of undeveloped mineral deposits have 
Mwabvi Coalfields in the lower Shire | transportation costs. Trade through | been discovered in recent years, and the 
Valley northwest of Chiromo are being | Mozambique remained very small. Resto- | Government seems willing to cooperate 
investigated. ration of the important rail route from | with foreign agencies that have been of- 

Malawi also possessed significant de- | Malawi to Nacala was scheduled to begin | fering technical and financial support in the 
posits of other minerals thathad not yetbeen | in June 1991, and take about 2 years. The | areas of exploration and mineral processing. 
exploited. An apatite deposit at Tundulu | French consortium Bolie SAE/DEHE had Development of new mines and process 

near the southern end of Lake Chilwa | therepaircontract. Under an agreement with | plants will diversify and expand the overall 
contained 1.25 Mmt of rock that averaged | Mozambique, Malawi consented to provide | economy, but the mining sector will prob- 
15% P,O,. The Kangankunde Carbonatite | military protection from the border to | ably not become a major contributor to the 
complex, about 75 km north-northwest of | Malema, Mozambique. Once reopened | nation’s GDP. 
Blantyre, was reported to contain 11 Mmt | Malawi’s transportation costs could drop Malawi’s economy will continue to be 
of material that ran 8.4% SrCO, and 1.9% | from about $0.40 for every dollars worth of | dependent on foreign aid and on the agri- 
rare-earth oxides. A 28.8 Mmt bauxite de- | exported goods to an estimated $0.16. cultural sector, which is vulnerable to fluc- 
posit occurs on the Mlanje syenogranitic Domestic trucking capacity was insuffi- | tuations in world commodity prices, insect 
massif, 25 km northeast of Mlanje. The | cient tomeet demands. Critical distribution | infestations, and adverse weather condi- 

bauxite averaged 4 to 5 m in thickness and | needs suchas the transport of crops and the | tions. The country’s resolve in improving 
covered 5.2 km. China clay, corundum, | timely distribution of fertilizer were not met. | its internal and external infrastructural 

dimension stone, graphite, silicon sand, | The domestic rail system also experienced | problems will, in large measure, determine 
uranium, and vermiculite deposits hadalso | difficulties caused by the shortage of spare | its future economic expansion. Easing of 
been investigated but not yet exploited. | parts and railroad cars. political tensions in Mozambique and the 
Exploration for chromite, copper, gold, Kier International, part of the United | subsequent reopening of Malawi’s tradi- 
gypsum, nickel, petroleum, rutile, and salt | Kingdoms’s Beazer National Construction | tional trade routes would be highly ben- 

has been conducted in recent years. Co., continued repairs on an 80-km road | eficial to the country’s external finances. 

linking Lilongwe and Salima. It was esti- | Until Mozambique solves its internal 

ee SS”S”™”_ |. mated that the project would take 30 months | problems, the high cost of maintaining a 
INFRASTRUCTURE to complete. rail link through Mozambique to Nacala will 

There were 2,662 km of paved roads, 334 | not substantially lower the cost of trans- 
Malawi remained almost totally depen- | km of gravel roads, and 9,219 km of dirt | portation of the country’s exports and im- 

dent on South African transport routes for | roads in 1988, the last year that such data | ports. Commerce along this route may also 
its export trade. More than 95% by weight | were available. There were major airports | be perceived as an unacceptable risk. Thus, 
of all trade was shipped by road through | at Lilongwe, Chileka ( near Blantyre), | the timely completion of improvements to 
Mozambique’s Tete Province, southward | Mzuzu, and Karonga and smaller airports | the Dar es Salaam transportation corridor 
across Zimbabwe to the railhead at Messina, | atmany other cities throughout the country. | is especially important because it is 
Republic of South Africa, where goods were In 1987, the last year such information | Malawi’s only secure alternative to the 
loaded onto railcars and shipped to the port | was available, the Government reported that | costly South African port of Durban. 
at Durban. In late 1990, Mozambican rebels | an average of 296 people were employed in 
closed down the road through Tete Prov- | the mining sector. This was less than 1% of 
. oe : . . 'Where necessary, values have been converted from 
ince, requiring goods to be shipped through | the total of nonagricultural workers, which | yajawian kwacha (MK) to U.S. dollars at the rate of 
Zambia. The 3,800-km Zambian route was | according to Government figures, consisted | mMxk2.73=US$1.00 
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By Hendrik G. van Oss 

Vv | q he mineral economy of Mali in Paleozoic and younger sedimentary rocks, | (oo 
1990 was dominated by the | particularly innorthern and eastern Mali, host PRODUCTION 
production of gold, although | anumberof industrial mineral deposits, some , ; we 
small quantities of construction | of which are exploited on a small scale. Pa- Production of most mineral commodities 

a os . | was relatively stable in 1990. However, gold 
materials, gypsum, marble, phosphate, and | leozoic limestone deposits in western Mali . 
salt were also produced. Mineral commod- | are also exploited to a limited degree. and . ilver increased sharply with the 
ity revenues were equivalent to about 2.7% opening of the Syama Mine. About 42% of 
ofthec ountry’ s GDP. or about $6 5 million:! TT the total gold output was from the new mine. 

— .., | GOVERNMENT POLICIES Output from the Kalana gold mine, hitherto 
gold made up about 97% of this. Despite its 
modest contribution to the GDP, mining was AND PROGRAMS the largest single gold producer in the 

; ’ ; i | Country, 18 believed to have remained es- 
important to the country’s foreign exchange - . . tiall h dat about 400 to 450k 
earings; gold accounted for about 20% of The mining sector, particularly gold, is The tay Unc cr the Oe B: 
Mali’s total exports and was the country’s | viewed by the Government as having the | he remainder of the production, amount- 
third most valuable export commodity, after | greatest growth potential of any sector of | #8 t0 an estimated 2,600 kg, was from 
cotton and livestock. Most of Mali’s min- | the Malian economy, especially in terms of artisanal and a few small, semi-industrial 
eral deposits, of which there is a wide va- | generating foreign exchange. The Gov- | OP¢fations. 
riety, are uneconomic because of a lack of | ernment encourages foreign private in- | — 
infrastructure. vestment in this sector and has sought to | TRADE 

The geology of Mali is dominated by | improve the availability and quality of in-_ |< _—2-—_______— 
Precambrian rocks in the southwesternand | formation about the country’s geology and Mali’s mineral commodity trade con- 
central parts of the country, and Paleozoic | mineral resources. For example, it has co- | sisted mainly of exports of gold, and imports 

to Cenozoic rocks over the remainder. By | operated with the UN Development Pro- | of petroleum products, cement, and fertil- 

far the most important rocks economically | gram ina decade-long program of resource | izers. Mali’s international trade is by rail to 
are anumber of north-to-northeast-trending | evaluation in Mali, including systematic | the port facilities at Dakar, Senegal; and by 

belts of Proterozoic granitic rocks and | regional geochemical sampling. The dis- | truck to Abidjan, Céte d’Ivoire; Lomé, 

greenstones, the latter belonging to the | covery and development of the Syama gold | Togo; and Cotonou, Benin. There was no 
Birimian Series, that occur in the westand | mineisameasure of the program’s success. significant mineral trade between the United 

southwest, especially near Kéniéba, The basic mining law of Mali in 1990 | States and Mali. 
Bougouni, and Sikasso. The Birimian rocks | was the Mining Code, Ordinance No. 34/ Mali’s gold exports in 1990 were worth 

in these areas, incommon with similarrocks | CMLN of September 3, 1970, as modified | about $63 million or about 21% of the 
elsewhere in West Africa, host gold de- | by Decree No. 112/PG of September 3, | country’s total exports. Gold was the third 
posits. Most of these are associated with | 1970, and by Order No. 65/MDITP, Janu- | largest export commodity behind cotton and 
shear-zone-related iron sulfide-rich rocks, | ary 28, 1971. Later modifications include | livestock, exports of which were worth 

including quartz veins. Near Kéniéba, the | that of Article 48 of the Mining Code by | about $125 million and about $75 million, 
Precambrian terrane also hosts diamond- | law No. 81-80/An-RM of July 13, 1981, | respectively, in 1989, the latest year for 
bearing kimberlites; these have proven not | and of Article 8 of the Mining Code by | which data were available. 
to be of economic grade. Iron ore deposits | Ordinance No. 90-07/P-RM of April 13, Mali was entirely dependent on imports 
are also known in this area, as are large but | 1990. This last ordinance formalized the | forthe country’s petroleum products needs. 
low-grade bauxite deposits. South-south- | artisanal mining sector. In 1990, the Gov- | In 1989, the latest year for which data were 

east of Gao, a relatively small area of | ernment began drafting a new mining code | available, these imports amounted to about 
Birimian rocks contains alarge but presently | that, reportedly, contained elements of re- | 1,2 Mbbl, worth about $65 million, or about 

uneconomic manganese deposit. cently negotiated mining agreements. 13% of total imports. 
In northeast Mali, overlapping into Al- Petroleum exploration and exploitation 

geria, Precambrian granitic and volcanic | are regulated by Decree No. 30 of May 23, | —____—_—_— 
rocks are exposed in the Adrar des Iforas 1969, and by Decree No. 21, April 20, 1970. STRUCTURE OF THE 

near Tessalit. A wide variety of minerals | The current investment code is law No. 86- | MINERAL INDUSTRY 
have been found in this region, including | 39/An-RM of March 8, 1986; thisreplaced | 
copper, gold, tin, uranium, and zinc. The | the 1976 Investment Code. Mali’s formal mining sector was domi- 
remoteness of the area has made exploration Mining is regulated by the Direction | nated by gold production from two gold 
very difficult and would make economic | Nationale de Géologie et des Mines, which | mines. There was also gold production by 
exploitation of most of the deposits pro- | is part of the Ministry of Industry, Hy- | semi-industrial operations and artisanal 
hibitively expensive. draulics, and Energy. miners. Gypsum, marble, phosphate, and 
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| TABLE 1 

MALI: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 ~ 1988 1989P 1990° 

Cement, hydraulic 20,000 22,000 25,000 20,000 20,000 

Gold: Mine output, Au content*? kilograms 725 1950 2,650 43,000 | 5,200 

Phosphate rock® 3,452 8,092 10,000 10,000 10,000 

Salt® 4,500 4,500 4,500 45,000 5,000 

Stone: Marble 750 200 155 155 160 

Gypsum* 300 600 720 700 700 

Silver*> kilograms 31 34 50 "40 110 

‘Estimated. Preliminary. ‘Revised. 

Includes data available through Dec. 15, 1991. 

“In addition to the commodities listed, Mali produced clay, stone, and sand and gravel for local construction purposes, but information is inadequate to make reliable estimates of output levels. 

3Includes estimate (Government estimate 1988 and ,1989) of artisanal production and may include some gold smuggled into Mali. The Kalana Mine accounted for about 30% of the total output in 1986; 35% in 1987; 18% 

in 1988; 13% in 1989, and 8% in 1990. The Syama Mine began gold production in 1990 and accounted for about 42% of the total output for the year. 

Reported figure. . 

5Estimated output from Kalana Mine only (1986-89), and for the Kalana and Syama Mines in 1990. 

TABLE 2 

MALI: STRUCTURE OF THE MINERAL INDUSTRY 

(Metric tons unless otherwise specified) 

C di Mai ; ; Location of main Annual 
ommodity ajor operating companies facilities capacity 

Cement Société des Ciments du Mali Cement plant at 50,000° | 

Diamou, about 50 

kilometers southeast 
of Kayes . 

Gold, fine 

kilograms Société de Gestion et Kalana underground 600 
- d’Exploitation des Mines d’O mine, 110 kilometers 

de Kalana southwest of Bougouni 

Do. Société des Mines de Syama Open pit gold mine 2,240 

at Syama, 75 kilometers 

southwest of Sikasso 

Gypsum Platre de Tessalit, Gypsum mine near 1,000° 

Tessalit, 450 kilometers 

north of Gao 

Marble Marbre de Sélinkégni Marble quarry at 200° 

Sélinkégni, 80 kilometers 

southeast of Kayes 

Phosphate Phosphates du Telemsi Tamaguilelt Mine, 205 25,000° 

kilometers north of 

Ansongo 

Salt Sel gemme de Taoudénit Taoudénit salt mine, 6,000° 

near Taoudenni 

‘Estimated. 

salt were produced in limited quantities by | work only part-time, is not known, but is | tional Inc. forthe development of the Syama 
one mine each. A number of small opera- | estimatedto be in the range of 6,000 to 8,000 | gold deposit. Mining started toward yearend 
tions produced construction materials such | persons. at Syama after further construction work 
as sand and gravel and stone. and ore reserve delineation. The deposit is 

Only about 1% of Mali’s total labor force about 75 km southwest of Sikasso. The first yas 2 aes COMMODITY REVIEW 
of approximately 2.6 million is inindustry, | ~~~" "ss gold was poured in January 1990, and the 
The formal mining industry employs ap- Metals mine was formally inaugurated on April 19. 

proximately 1,100 persons, of whom about The Syama deposit has minable open pit 
500 are employed by the gold mines. The A mining agreement was signed in early | reserves of oxide and sulfide ore, and deep 
number of artisanal miners, many of whom | 1989 between Maliand BHP-Utah Interna- | sulfide reserves that would require under- 
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ground mining. The oxide reserves were | The largest of the deposits is LouloO, which | and 4.5 Mmt grading 30% to 40% manga- 
sufficient for a 3-year operation, using a | has about one-third of the total inventory. | nese. Exploitation of this deposit will only 
carbon-in-leach circuit to treat 2,000 mt/d. | In late 1988, the Société Miniére de Loulo, | be conceivable at such time as the Tambao 

Planned gold output was about 2,200kg/a, | a joint venture between the Government, | deposit, 120km to the southwest in Burkina 
contained in doré; output for the first 12 | 51%; and COFRAMINES of France, 49%; | Faso, becomes economic. However, de- 

months was about 2,400 kg. was formed to exploit the property. The | velopment of Tambao faces major 
A production decision for the sulfide | economic viability of the deposit had not | infrastructural problems. 

reserves at Syama was expected early in | been demonstrated as of yearend 1990. Western Mali contains a number of low- 
1991. Initial mining of the sulfide reserves Mali’s phosphate resources are in the | to medium-grade bauxite deposits. Ton- 
would be by deepening the existing oxide | southeast part of the country and have been | nages range from 10 to 580 Mmt, and grades 
ore pit, with the possibility of going un- | delineated only for the Tamaguilelt deposit, | typically are in the range of 20% to 48% 
derground at a later stage. Because of the | which is being mined. According to the | alumina. None of these is currently eco- 
need to roast the sulfide ore, a significant | Government, reserves of this deposit total | nomic, especially in light of higher grade 
factor in the decision was expected to be | about 10 Mmt grading 31.4% P,O,. The | deposits in Guinea. 
the high cost of fuel in Mali. potential of this region for additional re- Noreserves of energy minerals have been 

serves is high; reportedly, the phosphate- | established, although occurences of ura- 
Reserves bearing formation can be traced for more | nium mineralization, oil shale, and lignite 

than 400 km along strike. are known. 
Mali is a well-mineralized country. Mali has large deposits of limestone and | 

Mineral exploration and development, | dolomite, some of which are suitable for | 

however, have been hindered by the lack of | cement and others which are suitable for INFRASTRUCTURE 

infrastructure, which alone renders most of | ornamental stone (marble). Most of the 
the known deposits uneconomic. Reserves | deposits are uneconomical because of a lack In common with much of West Africa, 
have been delineated only for certain gold | of transport infrastructure or local markets. | Mali’s transportation infrastructure is un- 
deposits, and a few deposits of industrial | The cement plant at Diamou exploits the | derdeveloped. The country’s only railroad 
and construction minerals. In addition, re- | Gangontéry I deposit. According to the | consists of a642-km segment of the 1,286- 
sources have been delineated for bauxite, | Government, the deposit had reserves of | km, 1-m-gauge line connecting Bamako 

iron, and manganese. about 7 Mmt of limestone at the time the | with Dakar, Senegal. Railroad service is | 
According to BHP-Utah International, | cement plant started production in 1969. | subject to frequent and lengthy interruptions 

the proven oxide ore reserves at the Syama | About 500,000 tons have been mined to | during the rainy season. Mali had 15,700 
Mine at yearend 1989 were 2.1 Mmt grading | date. There is an additional deposit nearby, | km of highways in 1990, of which about 
3.7 g/mt of gold. These reserves were suf- | reportedly of somewhat lower quality, that | 1,700 km were paved. The railroad and the 
ficient for a 3-year open pit operation. There | has proven plus probable reserves totaling | major roads into Cote d’Ivoire are used to 
is, in addition, a modest amount of oxide | almost 60 Mmt. The Sélinkégni marble | import mineral commodities, particularly 

ore in some small satellite deposits. Below | deposit has approximately 10.5 Mmt of | fuels. 
the oxide ore, there are reserves of open pit | reserves suitable for marble aggregate and Mali’s electrical generating capacity was 
minable mixed oxide-sulfide and sulfide ore | tile, or for lime manufacturing. 92 MW in 1989, the latest year for which 
of 2.5 Mmt grading 5.5 g/mt of gold. Indi- The In Kereit gypsum deposit near | data were available. The country’s three 
cated deep sulfide ore reserves, which | Tessalitis being exploited on asmall scale. | hydroelectric plants accounted for 57 MW 
would require underground mining, are4.5 | According to Société Nationale de | of the total. The Sélingué plant, at 45 MW, 
Mmt grading 7.2 g/mt of gold. Recherches et d’Exploitation des | isthe largest plant, but commonly produces 

Published reserves at the Kalana Mine at | Ressources Miniérees du Mali | below capacity owing to drought-induced 
yearend 1984, when mining commenced, | (SONAREM), the reserves of this deposit | low water levels in its reservoir and an in- 
were approximately 1 Mmt grading 36 g/ | are approximately 370,000 tons. At | complete powerline network. The rest of 
mt of gold.” The ore consists of anumber of | Taoudénni, about 35 Mmt of gypsum have | Mali’s electricity is generated by thermal 
largely subparallel quartz veins that have | been delineated in evaporite beds. This area | plants. Mali’s electricity production was 
proven to have more variable grades than | is also being exploited for salt, reserves of | 165 MkW hin 1989. The Mantantali Dam, 
originally indicated. Gold output, totaling | which are estimated to total 53 Mmt. about 250 km west of Bamako, was com- 
about 2,300 kg from the mine’s startup at Mali has a number of iron ore deposits, | pleted in 1988 and is to have a plant of 91- 
yearend 1984 through yearend 1990, has | mostof which are in western Mali and most | MW capacity. Mali is to receive about 50% 
been much less than expected. Reserves are | of which are low grade. The best known of | of the output, with the rest going to Senegal 
presently estimated by the company to be | these is the Balé deposit, 200 km west- | and Mauritania. Owing toa dispute among 
about 1.7 Mmt grading 15 g/mtof gold. The | northwest of Bamako, just north of the | these countries over routing of the trans- 
Kalana concession is believed to have po- | Guinea border. According to SONAREM, | mission lines, installation of the generat- 
tential for additional reserves. The only | the Balé deposit has aresource of 146 Mmt | ing equipment has been indefinitely 
other gold deposits for which reserves are | grading 50% to 60% iron, within a larger | delayed. 
reasonably well known are the Loulo de- | inventory of lower grade material. Both the Kalana and Syama Mines had 
posits, numbered 0 to 3, about 30 km According to SONAREM, the Ansongo | their own diesel generators; fuel for these 
northwest of Kéniéba. According to the | manganese deposit, about 20 km southeast | was a major component of mining costs at 
Government, these contain a total resource | of Ansongo, contains a resource of about 3 | both mines. Work was in progress to link 
of about 6.4 Mmt grading 4.38 g/mt of gold. | Mmt grading in excess of 40% manganese, | the Kalana Mine to the Sélingué power grid. 
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OUTLOOK development of the country’s known re- | OTHER SOURCES OF INFORMATION 
Cs eourrceess of other minerals, except on a very Direction Nationale de la Géologie et des 

modest scale. Mines 

Mali’s mineral industry will continue to | ———____ B.P. 223 
be dominated by the production of gold, ‘Where necessary, values have been converted from Bamako, République du Mali 

and the potential for discovery and devel- ae terran oecUSs100 ) to US. Société Nationale de Recherches et d’Ex- 
eae * . * Oars a e rate Oo -£0= -UU. . . ees . 

opment of additional gold deposits is high. aDirection Nationale de la Géologie et des Mines, 1987, ploitation des Ressources Miniéres du Mali | 

Limited local markets and a general lack of Mineral Resources of Mali: United Nations UNDP/DTCD B.P. 2 

infrastructure will continue to hamper the | ML1I/85/007 Project, 64 pp. Kati, République du Mali 
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By Bernadette Michalski 

ron ore production is the dominant | ports in 1989 were reported at 11.14 Mmt | beneficiation plants designed and con- 
mineral industry in Mauritania, | and slightly higher in 1990 at 11.36 Mmt. | structed to process the low-grade magne- 
competing with the fishing industry | The bulk of export shipments was to the | tite ores of the Guelbs employed a largely 
as the nation’s leading source of in- | steel mills of the EC. Leading importers | untested dry enrichment process involving 

come. Each industry accounts formore than | were Belgium\Luxembourg, France, Italy, | magnetic separation. However, heavy dust 
one-third to just under one-half of the | Spain, and the United Kingdom. Operations | buildup and the rapid abrasion on mechani- 
nation’s foreign exchange earnings, with | at the country’s sole petroleum refinery | cal parts due to the quartzite present in the 
the lead position fluctuating from year to | recommenced in late 1987 using crude oil | ore required major plant modifications. 
year with the variations in the world mar- | supplied by Algeria. Product imports in | Only one of the two beneficiation plants 
ket price for iron ore. Cement, gypsum, and | 1989 were 1.13 Mbbl and accounted for | operated in 1990. Planned output from the 
salt are also produced. Interest continued | 43% of consumption in that year; the re- | Guelbs deposits were revised downward 
in the resumption of copper and gold min- | mainder was supplied from the refining of | from 6 Mmt/a of concentrates to 2 Mmt/a. 
ing near Akjoujt. This deposit was mined | imported crude oil. Additional hematite reserves were dis- 
between 1970 and 1978, but reopening was | covered in 1989 in the Kedia d’Idjill region 
postponed from a targeted 1989 to a 1991 at M’haoudat, 60 km from Zouirat. A fea- 
Startup date. COMMODITY REVIEW sibility study was completed in May 1990. 

Mauritania’s external debt service obli- While SNIM-SEM had announced that all 
gations substantially exceeded payment | Metals financing had been secured for the $140 
ability. Public and private investment pro- C Devel f d million project, participation by the Kuwait 
grams focused on fisheries, iron ore min- | “OPP@r— evelopment Of copper Cepos- | Fung for Arab Development was unlikely oe «cs its at Guelb Moghrein, 4 km west of Akjoujt, as tnt ing, intensified hydrocarbon exploration, . considering Mauritania’s support for Iraq 
and infrastructure development. was scheduled to commence i late 1989. during its invasion of Kuwait. 

However, contract negotiations continued, 
+ | and financing had not yet been secured. The . . 

GOVERNMENT POLICIES deposits contain 100 Mmt of ore averaging Industrial Minerals 
AND PROGRAMS 2.25% copper and 1.17 g/mt gold. Gypsum.—Production was derived from 

EE the N’Drahamcha quarry, 50 km northeast 
The Government’s new economic plan Gold.—Gold recovery operations from | of Nouakchott. The quarry was owned and 

covering the period between 1989 and 1991 | the Ajkoujt copper mine were scheduled to | operated by the Société Arabe des Indus- 
projected an annual growth rate of 3.5% by | commence in mid-1991 by Mines d’Or | tries Metallurgiques Maritano- 
essentially continuing the economic reforms | d’Akjoujt (MORAK). The principal share- | Koweitiennes (SAMIA). While capacity 
instituted in 1985. The real growth in GDP | holders in the venture are Société Arabe des | wag reported at 120,000 mt/a, actual output 
for 1990 was estimated at 4% by the World | Mines de L’Inchiri (SAMIN) at45% equity | was dictated by the local market, and de- 
Bank. and Minproc Holdings of Australia at 42.5% | mand was estimated at 20,000 tons. Most 

equity. Investment capital included a $3-| of the output was processed into plaster, 
PRODUCTION million loan from the World Bank’s Inter- | and additional amounts were used in the 
—_—__ | national Finance Corp. matched by $3 | production of concrete blocks. 

Iron ore continued to be Mauritania’s million advanced by MORAK shareholders 
principal mineral commodity, with 1990 in proportion to their equity. Gold output is Phosphate.—The resources identified at 

output reported at 11.4 Mmt compared with expected to exceed 1,000 kg/a. Bofal and Loubboira in southern Mauritania 
12.11 Mmt in the previous year. Iron ore Iron ore.—Iron ore mining operations were estimated at 120 to 150 Mmt of phos- 

production from the Guelb deposit was | |, ere con ducte d by Comptoir Minier du phate rock averaging 20% P,0,. The re- 
below expectations due to severe technical me . mote deposit requires high infrastructure 
problems at the beneficiation plant. Nord on behalf of Soci ete Nationale development costs; however, the 

Evaporated salt is derived from the Mixte (SNIM_S EM) cite coonomie Mauritanian Government announced plans 

coastal lagoons north of Nouakchott, prin- Mauritani . ae to commence mining by mid-decade. 
. auritania. Mine development initially 

cipally tor the fishery industry. focused on the surface hematite deposits at | \ineral Fuels 
——__4-41_______________ | Rouessa and the massive hematite deposits 

TRADE at Tazadit, both in the Kedia d’Idjill region. Petroleum.—Exploration.—Explora- 
«| Since 1984, a growing share of Mauritanian | tion activities continued by Texaco and 

Mauritania’s mineral export commodi- | output has been the low-grade magnetite | Amoco in the southern and central coastal 
| ties are iron ore and small quantities of | ore from the El Rhein Mine in the desert | waters, progressing as required by the terms 

gypsum and plaster products. Iron ore ex- | plains known as the Guelbs. The ore | of their respective exploration agreements. | 
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ce 

oe TABLE 1 

MAURITANIA: PRODUCTION OF MINERAL COMMODITIES’ 

Commodity” 1986 1987 1988 1989? 1990° 

Cement? metric tons an 80,000 90,000 90,000 90,000 

Gypsum do. 18,060 19,402 ‘6,000 6,400 8,000 

Iron and steel: 

Iron ore: 

Gross weight thousand tons 8,929 9,000 10,004 12,110 11,420 

Iron content* do. 5,840 5,850 6,500 7,150 7,000 

Metal: Semimanufactures metric tons 5,512 5,465 NA NA NA 

Petroleum refinery products 

thousand 42-gallon barrels — 300 2,000 1,515 2,000 

Salt® metric tons 5,500 5,500 5,500 5,500 5,500 

‘Estimated. PPreliminary. ‘Revised. NA Not available. 

Table includes data available through Sept. 1, 1991. 

2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and available 

information is inadequate to make reliable estimates of output levels. 

3From imported clinker. 

TABLE 2 

MAURITANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

. (Thousand metric tons unless otherwise specified) 

a 

Major commodity Major operating companies Location o: main capacity 

Cement Societe Ciment de Mauritanie N’Drahamcha | 60 

Copper Societe Arab Miniere d’Inchiri 4 kilometers west of Ajkoujt 65 

Gypsum Societe Arabe des Industries Metallurgiques N’Drahamcha | 120 

Iron ore Societe Nationale Industrielle et Miniere Kedia d’Idjill 9,000 

Do. do. Guelbs 4,000 

Petroleum products | 
million 42-gallon barrels Societe Mauritanienne d’Industrie de Raffinage Nouadhibou 7 

Refining.—Mauritania’s sole refinery dwt. Iron ore is carried 670 km to the port at 

was owned by the Société Mauritanienne INFRASTRUCTURE Nouadhibou by unit trains of up to 220 cars, 

d’Industrie de Raffinage (SOMIR) at . each car having a capacity of 80 tons, and 

Nouadhibou. The 20,000-bbl/d-capacity | Mauritania enjoyed a number of advan- | hauled by up to five diesel electric loco- 

refinery, designed to process Algerian crude | t@ges Over most iron ore exporters, includ- | motives. The railroad cars are discharged 

oil, was closed from 1983 to 1987 owing to | ing the close proximity of the Western | via a rotary dump unit into an underground 

financial and technical difficulties. After | European markets and a port that can ac- | receiving pit, from which ore is transferred 
completion of a $30 million renovation commodate ships of 120,000 to 150,000 | to crushing and screening facilities and to 

program funded by Algeria, the refinery the stockyard. Stored ore can be blended 

reopened in September of 1987 under the TABLE 3 prior to ship loading. The shiploader was 

technical management of Naftal, an Alge- MAURITANIA: RESERVES OF rated at 4,000 mt/h with a 22-m outreach. 

rian oil corporation. The Nouadhibou re- Water depth at the port is 17.5 m, and the 

finery supplied most of the country’s MAJOR MINERAL COMMODITIES maximum 1 size that be accom- y supp ry FOR 1990 aximum vessel size that can be ac 

consumption requirements for refined modated for loading is 150,000 dwt. 

products, about 8,000 bbl/d in 1990. (Million metric tons unless otherwise specified) a 

ce OUTLOOK 

RESERVES Commodity Reserves Existing and proposed mining operations 
Copper 100 ore at 2.25% Cu. suggest an improved outlook for the nation’s 

Information of reserves is limited to | Gold 100 ore at 1.17 grams Au per ton, | economy. Fortunes are, however, largely 

copper, gold, iron ore, and phosphate rock. 2.5 tailings at 3 to 5 grams Au dependent upon the successful development 
In addition to the iron ore reserves listedin | __._——PF EO. s|:sp f the M’haoudat iron ore project and the 

table 3, iron ore reserves in the western | [ron ore 155 hematite at 60% to 68% Fe. | resolution of the technical difficulties at the 
Guelbs are described as probable and re- | ____———_—>3! magnetite at 36% to 40% Fe. ) Guelbs beneficiation plants. The ultimate 

ported at 980 Mmt by SNIM-SEM. Phosphate rock 100 ore at20%P205._____s|._ success of these projects is dependent upon 
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favorable world iron ore prices. Financial support under these conditions re- | OTHER SOURCES OF INFORMATION 
Development of the mineral industry is | mains limited. In addition, Mauritania’s sup- 

jeopardized by political instability asevident | port of Iraq during the Kuwait invasion placed 
by the November 27, 1990, coup attempt. | financial aid from Saudi Arabia and Kuwait Société Nationale Industrielle et Miniére 
Border disputes have not been resolved; | in jeopardy. Société d’Economie Mixte (SNIM-SEM) 
consequently, iron ore mining activities near P.O. Box 42 
the Western Sahara border could be inter- Nouadhibou, Mauritania 

. . 'Where necessary, values have been converted from ° 

rupted, and border tensions with Senegalmay Mauritanian ouguiya (UM) to U.S. dollars at the rate of Phone 2222-45-170 
delay phosphate rock deposit development. | Ums1.61=US$1.00. Fax 2222-49-027 
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By Thomas P. Dolley 

he mineral industry of the King- | way to employment in Europe in 1990. A | ernment hoped that upon ratification the 
dom of Morocco remained a | 44% increase in workers’ remittance in- | more liberal terms and conditions of the 
major source of revenue despite | flows contributed significantly toimproved | code would stimulate foreign operators to 
the economic and political im- | balance of payments performance. | participate. 

pact generated by Iraq’s invasion of Ku- | Morocco’s balance of payments improved 

wait. Remittances from wages earned by | owing to international lenders such as the | =. 7 
Moroccan workers abroad exceeded rev- | Paris and London Club granting debt PRODUCTION 
enues generated from phosphate industry | reschedulings along with increased finan- 

exports in 1990. These remittances were the | cial assistance from several Arab Gulf Mineral production totals rebounded 
most important source of foreign exchange | countries. These actions also helped reduce | moderately from 1989 totals, but did not 
earnings for Morocco in 1990, an extraor- | the negative impact of higher prices for | match production highs of the middle to 
dinary development for a nation where the | imported crude oil. late 1980’s. This phenomenon was exem- 
mining and processing of phosphate rock plified across the board in base metal and 
and fertilizers is normally the major rev- | |. Silver production along with other nonfuel 
enue-generating industry. Moroccan min- GOVERNMENT POLICIES and industrial mineral production. Barite, 
eral production for 1990 had an estimated | AND PROGRAMS fluorspar, and iron ore mining are excep- 
value of $820 million! or about 4.5% of the tions to this phenomenon based on fluctu- 
GDP. Additionally, the mining sector Current mining legislation in Morocco | ating production figures for the past 2 to 3 
contributes approximately 40% to 50% of | was based on Mining Code Bill No. 1-73- | years. 
Moroccan exports by value. 412 of August 13, 1973. In recent years, 

In 1990, Morocco felt the economic re- | Morocco’s parastatal Bureau de Recherches | =< IWYSITYStShTWT 
percussions associated with Iraq’s invasion | et de Participations Miniéres (BRPM) was TRADE 
of Kuwait. Particularly evident was the ever | particularly interested in attracting in- 

increasing hydrocarbon import bill. The | creased foreign investment in the mining The cost of petroleum imports once again 
major cost increase in the second half of the | industry. Therefore, in 1990, the mininglaw | dealt a heavy blow to the Moroccan 
year was in the transportation sector following | was revised so that the Government was | economy in 1990. Owing to Iraq’s invasion 
the Government’s decision to raise retailfuel | required to respond within 2 months to any | of Kuwait, Morocco’s oil import bill alone 
prices by approximately 15% in October 1990 | foreign investment proposal and, if not, the | rose to almost $1 billion. Iraq was 
as a result of the increased cost of crude oil | contract would be considered null and void. | Morocco’s primary petroleum supplier until 
imports. The increase in global oil prices | In general, the mining law revisions in- | the international embargo on oil exports 
added significantly to the 22% overall in- | tended to expedite the bureaucratic pro- | from Iraq. Thus, Morocco’s total import bill 
crease in the cost of Morocco’s imports. | cess. Additionally, if a foreign company | increased dramatically, as it has since 1987 
However, economic performance in the | determines that a deposit under investiga- | when import costs totaled $2.7 billion and 
second half of 1990 was better than expected | tion is uneconomic, it may withdraw from | increased steadily to $5.5 billion in 1989. 
notwithstanding the Persian Gulf scenario. | Morocco under no penalty. Other petroleum suppliers that filled the gap 
Exports increased approximately 21% By yearend 1990, the Government an- | left by Iraq were Cameroon, Egypt, Gabon, 
compared with those of the same period in | nounced to mining industry officials that | Libya, Saudi Arabia, the United Arab 
1989, owing to improved sales of phospho- | mining industry legislation would be | Emirates, and the U.S.S.R. as well as ad- 
ric acid. The phosphoric acid sales dispute | changed to reflect increased mine safety and | ditional purchases on the spot market. 
with India in 1989 was settled and sales re- | rules for the use of explosives. Details of Morocco remained the world’s leading 
sumed but at a decreased price. Initially an- | the legislative changes were not yet avail- | exporter of phosphate rock; however, 
ticipating poorer economic performance, the | able; however, advisement on composition | yearend 1990 evidenced declining phos- 
Government recorded a current account | and implementation of the new laws was | phate rock exports for the country. Phos- 
deficit of $210 million in 1990. After de- | being sought through international agencies. | phate rock exports were down for the second 
clining economic performance in 1989, the In late 1990, the Government submitted | year in a row, a reflection of shifting 
current account deficit for 1990 was buoyed | to the Parliament the new hydrocarbons | phosphate rock markets for Morocco. 
by increases in merchandise exports and | code designed to make petroleum explo- | However, Europe remained a major market 

revenue from tourism. ration more attractive to foreign operators. | for Moroccan phosphate. Discussions be- 
Approximately 5 million Moroccan | As of mid-1991 the new law had not been | tween Swedish and Moroccan trade officials 

workers had passed through Spain on their | ratified by the Parliament, but the Gov- | at yearend 1990 centered on proposals for 
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swapping Moroccan phosphate to Sweden | capacity atthe El Heimer smelter is 100,000 | stripping and nitrate explosives are used to 

with Swedish mining technology to Mo- | mt/a of Pb-Zn and associated metals of | facilitate the overburden removal process. 

rocco. which 68,000 tons is 99.9% Pb. CMT | The phosphate ore is removed from the 

provides approximately 60,000 mt/a of Pb | working face in the open pit by electric 

concentrate to the smelter. shovel and then placed in haulage dump 

STRUCTURE OF THE Roasted concentrates from CMT are | trucks by front-end loaders. The ore is then 

_ | MINERAL INDUSTRY smelted using imported coke, and separate | trucked toa series of conveyor belt systems 

recovery of zinc, copper, antimony, and | totaling 100 km in length throughout the 

Mining activity in Moroccoiscontrolled | silver is achieved. The smelting process | mine area. The conveyor system then 

by the Government through public-sector | begins with the Pb concentrate being ini- | transports the ore to various washery or 

companies and parastatals. BRPM is an | tially roasted at a temperature of 980°C in | calcination plants. A significant portion of 

autonomous public corporation involved | order to volatilize the sulfur contained in | the 70% BPL rock is transported to the 

directly or indirectly in the majority of | the concentrate. The roasted concentrate is | Port of Jorf Lasfar and loaded onto wait- 

Moroccan mining enterprises, excluding | then placed in the smelter and heated to | ing ships for export. Not only a port and 
hydrocarbons and phosphates. Phosphate | 1,200°C along with the addition of imported | bulk phosphate loading quay, J orf Lasfar 

mining is managed and controlled by the | coking coal. Imported coke is supplied to | represents one of the most totally automated 

parastatal Office Cherifien des Phosphates | the El Heimer smelter at a rate of 13,000 | and efficient phosphoric acid (H,PO,) and 

(OCP). Omnium Nord Africaine (ONA), | mt/a. The metals zinc, copper, antimony, | fertilizer plants in the world. Globally, it is 
involved in mining and infrastructure | and silver are recovered in secondary cir- | the largest plant of its kind and produces 

projects, remained Morocco’s largest pri- | cuits, facilitated by overhead crane-driven | diammonium phosphate and triple super- 

vate company. ONA’s profits for 1990 were | crucibles. Finished products include ap- | phosphate fertilizers. The plant was com- 

$69.6 million, an increase of almost 14% | proximately 9,300 mt/a of zinc, 3,000 mt/a | pletely designed and built by OCP, with 

over 1989 earnings. Private, foreign com- | of cupreous matte, 500 mt/a of antimony, | construction spanning 1982-86. The plant 

panies are also active in the country. and 40 mt/a of silver. Primary destinations | annually produces an average of 4.4 Mmt 
Restructuring of the parastatal petroleum | for the lead and silver are in Europe. of H,PO, for export, and one-third of the 

company Office National de Recherche & total annual phosphate rock production in 

d’Exploitation Petroliere (Onarep) was an- | Industrial Minerals any given year arrives by train for pro- 
nounced at yearend 1990. The new goal of | cessing. Further expansions of the facility 

Onarep will be exploration for hydrocar- Phosphate Rock.—Phosphate rock and | are planned, including additions for re- 

bons through the encouragement of foreign | downstream fertilizer production re- | covery of uranium oxide (U,O,) from 

participation. In the future, drilling and | bounded in 1990, but production was still | phosphate ores; however, an overabundance 

exploitation activities at Onarep will be | far below the landmark production year of | of uranium oxide on the world market may 

more limited. Details of the changes were | 1988. The phosphoric acid dispute with | preclude this development for some time. 
not yet made public. India in 1989 was resolved, but at a lowered 

profit margin for Morocco. Salt.—Société de Sel de Mohammedia 

oo Phosphate rock is mined in several re- | (SSM), which is 100% owned by BRPM, 

COMMODITY REVIEW gions of Morocco; however, the most ac- | manages the exploitation of salt at a mine 

tively mined area is the Khouribga region. | approximately 10km east of Mohammedia. 

Metals Khouribga represents the single largest | This 16-year-old underground mine is one 

producing phosphate mine in the world. In | of the largest salt producers in Africa. It is 

Metal production in 1990, particularly | any given year, the two open pit mining | the largest salt mine in Morocco and has a 

lead, silver, and zinc, experienced resur- | operations at Khouribga account for ap- | production capacity of 1 Mmt/a. Probable 

gence due in part to the coming on-line of | proximately 50% of all phosphate rock | salt reserves are estimated at 600 Mmt. 

the Douar Hajar polymetallic mine owned | mined in Morocco. An additional under- | Officials at the mine stated that the salt 

by Compagnie Miniére des Guemassa | ground mine at Khouribga, plagued by low | deposit is Triassic in age, probably 

(CMG). Located approximately 30 km | recovery and high cost, was to be closed | transgressively deposited in a shallow sea 

south of Marrakech, the mine produces lead, | down by yearend 1991. where blocked seawater could not return to 

zinc, copper, silver, and sulfur. Base metal Bone phosphate of lime (BPL) is defined | the ocean. Tectonic activity later folded the 

production at Douar Hajar is slated to in- | as the amount of P,O, in phosphate rock | salt and recrystallized it to a 98.9%-pure 

crease to 2,000 tons per day by 1992, with | multiplied by a factor of 2.184 toconvertto | form. Clay was also remobilized in some 

further increases in the future. the equivalent BPL. Khouribga phosphate | places with the salt. The salt deposit reaches 

El Heimer is located approximately 20 | ore frequently grades higher than 70% BPL, | a thickness of 80 m in some places in the 

km southeast of Oujda in northeastern | with63% BPL being considered low-grade | mine and rests on a basalt basement. 

Morocco andis the site of the only operating | ore. Three beds of phosphate rock are mined | However, mine planning only allows for 

lead smelter in North Africa. Another lead | at Khouribga. The grades are 63% BPL, | removal of the bottom 7 m of salt, resulting 

smelter located in Tunisia is closed. The | 68% BPL, and 70% BPL. The lithology is | inastable roof for the mine. Entrance to the 

smelter at El Heimer is operated by Société | Cretaceous to Tertiary in age containing | mineisbyashafttoadepth of 460 m. Room- 

des Fonderies de Plomb de Zellidja (PZ), | both marine and terrestrial fossils. | and-pillar mining is the technique em- 

with PZ equity ownership of 20% by | Overburden of approximately 40 m thick- | ployed, with the salt being blasted by 

Compagnie Miniére de Touissit (CMT), | ness must first be removed to expose the | explosives and scooped to a conveyor belt 

26% BRPM, and 51% ONA. Production | phosphate rock to be mined. Dragline | system to primary and secondary crushers 
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TABLE 1 

MOROCCO: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 1989P 1990° 

METALS 

Antimony concentrate: 

Gross Weight . 1,468 1,058 555 316 3426 

Sb content 617 444 250 142 3192 

Cobalt concentrate: 

Gross weight — 2,113 2,384 1,144 31.830 

Co content — 224 253 121 3194 

Copper: 

Concentrates, gross weight | 58,707 46,251 41,001 44,033 3445332 

Matte, gross weight 1,349 2,441 2,981 2,126 352,322 

Cu content, concentrates and matte 20,165 16,541 15,396 15,988 16,411 

Iron and steel: 

Iron ore: 

Gross weight 195,600 | 210,200 114,209 175,600 3147,825 

Fe content | 123,228 128,100 69,668 107,116 : 90,173 

Metal: 

Pig iron® 15,000 15,000 15,000 15,000 15,000 

Steel, crude‘ - 6,000 6,000 7,200 7,200 7,200 

Lead: 

Concentrate: 

Gross weight 104,398 105,090 100,221 93,513 395,529 

Pb content 76,211 75,665 72,159 67,329 368,781 

Cupreous matte, Pb content 351 635 775 553 3604 

Metal: 

| Smelter, primary only 60,000 62,500 68,410 63,676 364,512 

| Refined: 

Primary °60,000 62,497 68,410 °63,000 64,000 

Secondary* 2,000 2,000 2,000 2,000 2,000 

Total® 62,000 64,497 70,410 65,000 66,000 

Manganese ore, largely chemical-grade 40,334 42,500 30,100 32,000 349,450 

Silver: 

Ag content of concentrates and matte kilograms 61,927 61,429 57,448 50,221 353,708 

Ag content of mine and smelter bullion do. 163,355 108,302 168,767 186,390 37187,400 

Total do. 225,282 169,731 226,215 236,611 241,108 

Zinc concentrate: 

Gross weight 24,344 19,874 21,304 33,913 336,860 

Zn content® 13,100 10,300 10,865 18,652 318,799 

INDUSTRIAL MINERALS 

Barite 189,881 143,503 321,562 370,000 3363,580 

Cement, hydraulic thousand tons ©3,700 3,800 4,220 ©4200 4,200 

Clays, crude: 

Bentonite 3,834 2,948 3,445 3,970 4,000 

Fuller’s earth (smectite) 35,100 46,271 52,694 48,820 345,230 

Montmorillonite (ghassoul) 4,313 4,981 4,367 4,133 34.427 

Feldspar® 1,000 1,000 1,000 1,000 1,000 

Fluorspar, acid-grade 83,000 78,000 100,500 105,000 386,500 

Gypsum‘ 450,000 450,000 450,000 450,000 450,000 

Mica 1,500 1,500 1,500 1,500 1,500 

See footnotes at end of table. 
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TABLE 1—Continued 

MOROCCO: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 1989P 1990° 

INDUSTRIAL MINERALS—Continued 

Phosphate rock (includes Western Sahara) 

thousand tons 21,178 21,300 25,015 18,067 321,396 

Salt, rock 96,514 107,838 132,661 89,075 7124,909 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite thousand tons °775 634 637 504 3526 

Gas, natural: } . 

Gross million cubic meters 91 74 83 62 62 

Marketed* do. 57 57 57 57 57 | 

Petroleum: 

Crude thousand 42-gallon barrels 176 145 151 102 114 

Refinery products:° 

Distillate fuel oil do. 9,500 9,500 314,454 315,968 16,000 

Gasoline do. 3,300 3,300 32,769 32,897 2,800 

Jet fuel do. 1,500 1,500 31,640 71,684 1,680 

Kerosene do. 750 750 9347 3386 380 | 

Other do. 2,100 2,100 2,100 2,100 2,100 

Refinery fuel and losses do. 1,500 1,500 1,500 1,500 1,500 

Residual fuel oil do. 13,000 13,000 13,000 13,000 13,000 

Total do. 31,650 31,650 35,810 37,535 37,460 

‘Estimated. Preliminary. 
‘Includes data available through May 8, 1991. 

*In addition to the commodities listed, a variety of crude construction materials is produced, but available information is inadequate to make reliable estimates of output levels. Limestone quarried for cement output levels. 

Limestone quarried for cement manufacture is substantial; however, information is inadequate. 

Reported figure. 

| ‘Includes the following types of concentrates: Copper (42,137 tons at 35% Cu); gold-silver-copper (3,195 tons at 9.9% Cu, 105.3 grams per ton Au, 770 grams per ton Ag). 

>Cupreous matte containing 58% Cu, 26% Pb, 1,500 grams per ton Ag. 

; °Contained in copper concentrates and matte identified in 3/ and 4/ above and in lead concentrates (95,529 tons at 500 grams per ton Ag). 

| 7Contained in a presumably mine-produced bullion: 149.4 tons at 98.9% Ag and lead smelter product 41.2 tons at 99.8% Ag. 

TABLE 2 

MOROCCO: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989 FO 

United States Other (principal) 

METALS 

Aluminum: Metal including alloys: 

Scrap 2,526 1,809 — France 960; Spain 252; Belgium-Luxembourg 208. 

Unwrought 25 — 

Semimanufactures 157 155 — France 130; Tunisia 25. 

Antimony: Ore and concentrate 465 — 

Chromium: Ore and concentrate 1,400 551 — All to Spain. 

Cobalt:Ore and concentrate 2,148 — . 

Columbium and tantalum: Metal including 

alloys, all forms, tantalum — 1 — All to Libya. 

Copper: 

Ore and concentrate 44,675 45,229 — Spain 35,769; West Germany 7,021. 

Oxides | — 

| | Matte and speiss including cement copper 2,738 2,647 — Belgium-Luxembourg 1,971; West Germany 675. 

| Seofoomowsaiendofable ~—~=~<S 
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TABLE 2—Continued | 

MOROCCO: EXPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989 OO 

United States Other (principal) 

METALS—Continued 

Copper:—Continued = = = | 
Metal including alloys: 

Scrap 3,312 5,323 — France 2,250; West Germany 1,014; United 

Kingdom 744. 

Unwrought — 32 — France 16; United Kingdom 15. 

Semimanufactures 88 75 — Spain 73. 

Iron and steel: 

Iron ore and concentrate including roasted 

pyrite 84,484 86,909 — Tunisia 49,300; Albania 34,750. 

Metal: : 

Scrap 91,430 96,144 — Spain 52,408; Italy 33,750; Netherlands 8,104. 

Pig iron, cast iron, related materials kilograms 180 — 

Semimanufactures: 

Bars, rods, angles, shapes, sections 31 1,176 — Libya 1,172. 

Universals, plates, sheets 16 400 — Libya 200; Tunisia 199. 

Wire 1 28 — Cameroon 19; Mali 5. 

Tubes, pipes, fittings 68 2,843 (7) Libya 2,023; Tunisia 785. 

Castings and forgings, rough — 20 — All to Switzerland. 

Lead: 

Ore and concentrate 43,487 31,663 — Belgium-Luxembourg 12,109; Spain 10,246; 

West Germany 3,909. 

Oxides 20 20 — All to Pakistan. 

Metal including alloys: 

Scrap 653 72 — Belgium-Luxembourg 40; France 32. 

Unwrought 62,528 62,004 — Italy 25,774; Iraq 16,997; Spain 6,405. 

Semimanufactures 1 1 — Mainly to Libya. 

Magnesium: Metal including alloys, scrap 18 — 

Manganese: Ore and concentrate, 

metallurgical-grade 47,371 45,873 35 France 16,921; United Kingdom 9,500; Spain | 
9,056. 

Nickel: Metal including alloys, semimanufactures 3 _ 

Silver: Metal including alloys, unwrought 

and partly wrought value, thousands $21,970 $21,890 — France $12,558; Switzerland $5,343. 

Zinc: 

Ore and concentrate 23,098 35,332 — Belgium-Luxembourg 19,132; Yugoslavia 

6,650; Spain 4,500. 

Matte 281 — 

Ash and residue containing zinc 423 — 

Blue powder 53 — 

Metal including alloys, unwrought 20 — 

Other: 

Ores and concentrates — 2,083 — China 2,000. 

Oxides and hydroxides 1 2 — All to France. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 148 — 

Grinding and polishing wheels and stones 11 2 1 Mauritania 1. 

Asbestos, crude 429 400 — All to Tunisia. 

See footnotes at end of table. 
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TABLE2—Continued | 

MOROCCO: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1988 1989 ————_--—-——--- IAXv[moO ——-- m—m—mvw>nwmWm 
| United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Barite and witherite 398,090 358,909 — Norway 137,950; Venezuela 47,200; United 

Kingdom 45,900. 

Boron materials: Oxides and acids 2 | — 

Cement 4,100 29,436 — Algeria 27,305; Spain 2,130. 

Chalk 75 — 

Clays, crude 78,902 92,372 — Spain 46,200; United Kingdom 21,007; Italy 18,000. 

Feldspar, fluorspar, related materials 89,694 110,578 36,540 Canada 29,700; Norway 21,476. 

Fertilizer materials: Manufactured: 

Phosphatic | thousand tons 1,478 1,618 — Belgium-Luxembourg 379; France 266; Italy 117. 

Potassic — 1 — All to Libya. 

Unspecified and mixed 216,486 128,000 — Hungary 30,000; Italy 29,396; Spain 23,000. 

Gypsum and plaster 203,912 239,842 — Cote d’Ivoire 61,300; Spain 45,641; Japan 35,200. 

Iodine, elemental 2 313 — All to Libya. 

Mica: Crude including splittings and waste 1,862 1,121 — All to France. 

Phosphates, crude thousand tons | 14,260 12,426 683 Spain 1,706; Belgium-Luxembourg 1,172; Mexico 926. 

Pigments, mineral: | 

Natural, crude 1 — 

Iron oxides and hydroxides, processed 18 — 

Precious and semiprecious stones other than 

diamond, natural value $300 — 

Salt and brine 17,050 5,682 — Netherlands 5,680. 

Sodium compounds, n.e.s.: Soda ash, manufactured 805 632 — Cote d’Ivoire 500; Senegal 132. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 7,422 779 — Italy 551; Portugal 77; Belgium-Luxembourg 55. 

Worked 432 525 65 Singapore 178; Italy 80; Spain 48. 

Gravel and crushed rock 108,229 108,531 — Spain 108,500. 

Quartz and quartzite 1,253 — 

Sand other than metal-bearing 68,166 79,650 — All to Spain. 

Sulfur: Sulfuric acid 38 33 — Gabon 18; Mauritania 15. 

Talc, steatite, pyrophyllite kilograms 32 — 

Other: Crude 2,004 35 — . France 21; Saudi Arabia 14. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural kilograms 300 — 

Coal: Anthracite 10,655 2,659 — All to France. 

Peat including briquets and litter value, thousands — $1 — All to Libya. 

Petroleum refinery products: 

Gasoline thousand 42-gallon barrels 2,662 3,146 — Netherlands 2,442; France 352. 

Mineral jelly and wax do. ~~ — 

Kerosene and jet fuel do. 271 288 — All for bunkers. 

Distillate fuel oil do. 255 75 — Mainly for bunkers. 

Lubricants do. 342 250 — Tunisia 151; Belgium-Luxembourg 64; Italy 23. 

Residual fuel oil do. 5 ~Q) — Mainly to Tunisia. 

Bitumen and other residues do. ) — 

Bituminous mixtures do. — (7) — All to Tunisia. 

Table prepared by Virgina A. Woodson. 

Less than 1/2 unit. 

3May include bromine and fluorine. 
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| TABLE 3 

MOROCCO: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989 — 

_ United States Other (principal) 

METALS 

Alkali and alkaline-earth metals: 2 3 
Alkali metals kilograms 167 — 

Alkaline-earth metals do. 1 4,000 — Mainly from Spain. 

Aluminum: 

Ore and concentrate 5,118 10,841 2 France 6,091; Guyana 2,300; French Guiana 2,000. 

Oxides and hydroxides 3,029 2,608 — France 2,325; West Germany 81. 
Metal including alloys: 

Scrap 112 — : 

Unwrought : 1,717 2,151 — Netherlands. 1,353; France 342; West Germany 237. | 
Semimanufactures 3,422 5,620 (7) France 2,087; Spain 1,416; West Germany 689. 

Arsenic: | | 
Elemental including tellurium 5 — 

Oxides and acids 9 — 

Beryllium: Metal including alloys, all | 
forms . kilograms 70 — 

Cesium and rubidium do. 1 — | 
Chromium: 

Ore and concentrate 4 14 — All from Belgium-Luxembourg. 

Oxides and hydroxides 32 56 3 United Kingdom 40; West Germany 9. 

Cobalt: 

Ore and concentrate kilograms 35 — 

Oxides and hydroxides 1 1 — Mainly from France. 
Columbium and tantalum: Metal including 

alloys, all forms, tantalum value, thousands $1 — 

Copper: 

Matte and speiss including cement copper do. — $7 — All from Hong Kong. 

Oxides and hydroxides 16 — 

Sulfate 25 — 

Metal including alloys: 

Scrap 15 38 — All from France. 
Unwrought 662 761 — France 420; Italy 190; West Germany 150. 
Semimanufactures 11,549 14,753 — France 7,620; Belgium-Luxembourg 3,369. 

Germanium and zirconium: Oxides and hydroxides 60 — 

Gold: Metal including alloys, unwrought and 

partly wrought grams 7 — 

Iron and steel: 

Iron ore and concentrate excluding roasted pyrite 48 — 

Metal: 

Scrap 37 82 — France 42; Spain 39. 
Pig iron, cast iron, related materials 3,500 1,665 — Brazil 1,151; Canada 258. 
Ferroalloys: 

Ferroaluminum and silicoaluminum 16 — 

Ferrochromium 60 — 

Ferromanganese 174 122 — Belgium-Luxembourg 75; Spain 23. 
Ferromolybdenum 3 — 

Ferronickel 5 — 

Ferrosilicomanganese 12 — 
Eee 

See footnotes at end of table. 
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TABLE 3—Continued 

| MOROCCO: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1989 
Commodity 1988 1989 oF! 

United States Other (principal) 

METALS—Continued . 

Iron and steel:—-Continued 

Metals:—Continued 

Ferroalloys:—Continued 

Ferrosilicon 197 124 — West Germany 57; Norway 40; France 14. 

Silicon metal 22 — | 

Unspecified 3 102 — Belgium-Luxembourg 45; U.S.S.R. 25. | 

Steel, primary forms 425,056 499,980 — Italy 140,505; Brazil 101,783; Spain 61,722. 

Semimanufactures: 

Bars, rods, angles, shapes, sections 103,160 104,427 @) Spain 21,431; Italy 18,373; France 16,842. 

Universals, plates, sheets 150,295 163,377 6,536 France 39,727; West Germany 28,037; Spain 14,968. 

Hoop and strip 10,330 13,306 — France 7,542; Spain 3,124. 

Rails and accessories 14,591 14,401 — Canada 9,829; Frnce 4,175. | 

Wire 18,349 21,556 . (°) France 11,588; Belgium-Luxembourg 3,023; Spain 

2,773. 

Tubes, pipes, fittings 17,125 18,214 5 France 10,408; West Germany 2,231; Spain 1,718. 

Castings and forgings, rough 80 483 | 1 France 428; West Germany 25. 

Lead: 

Ore and concentrate 6,773 36,052 — Canada 31,146; Spain 3,026. 

Oxides 445 522 — Spain 291; West Germany 90; France 86. 

Metal including alloys: 

Unwrought 282 206 — France 113; Netherlands 75. 

Semimanufactures 72 69 — France 32; Netherlands 19; Portugal 11. 

Lithium: Oxides and hydroxides 20 — 

Magnesium: Metal including alloys: 

Semimanufactures 1 — 

Manganese: 

Ore and concentrate, metallurgical grade — 42 — All from China. 

Oxides 615 721 — Ireland 540; Belgium-Luxembourg 175. 

Mercury value, thousands $43 $10 $1 France $2; Netherlands $2; Switzerland $2. 

Molybdenum: 

Oxides and hydroxides 6 — 

Nickel: 

Matte and speiss 7 8 — United Kingdom 6; Canada 2. 

Oxides and hydroxides kilograms 4 — 

Metal including alloys: 

Unwrought 16 19 — France 17; Canada 2. 

Semimanufactures 288 316 — West Germany 238; Italy 26. 

Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 

Rare-earth metals 
Selenium, elemental 
Silicon, high-purity 1 — 
Silver: Metal including alloys, unwrought 

and partly wrought value, thousands $150 $135 — France $50; West Germany $32; Spain $18. 

Tin: Metal including alloys: 

Scrap kilograms 200 1,000 — All from France. 

See footnotes at end of table. 
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TABLE 3—Continued 

MOROCCO: IMPORTS OF MINERAL COMMODITIES! 

: (Metric tons unless otherwise specified) . 

Sources, 1989 
Commodity 1988 1989 Oro 

United States Other (principal) 

METALS—Continued | 

Tin: Metal including alloys:—Continued CS” 
Unwrought 122 138 — Malaysia 53; Belgium-Luxembourg 20; Brazil 18. 

Semimanufactures 10 11 — Belgium-Luxembourg 3; West Germany 3; France 2. 

Titanium: 

Ore and concentrate 168 — 

Oxides 2,118 2,418 — France 1,409; Belgium-Luxembourg 860. | 

Tungsten: : . | 

Ore and concentrate value, thousands $16 $10 — West Germany $6; France $4. 

Metal including alloys, all forms kilograms 1,144 — 

Vanadium: Oxides and hydroxides do. 20 — 

Zinc: 

Oxides | 683 628 — France 283; Portugal 218; West Germany 70. 

Blue powder — 97 — 

Metal including alloys: 

- Unwrought 2,922 4,243 _ France 1,968; Algeria 1,390; Belgium-Luxembourg 
599. 

Semimanufactures 301 | 388 — Belgium-Luxembourg 228; Italy 96. 

Other: : 

Ores and concentrates 22 323 — Australia 267; France 55. 

Oxides and hydroxides 2 168 26 France 81; Belgium-Luxembourg 32. 

Base metals including alloys, all forms 16 | — | 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: | 

Natural: Corundum, emery, pumice, etc. 3,435 3,817 © — Turkey 3,235; Greece 275. 

Artificial: | 

Corundum 380 506 — France 372; Italy 80; Austria 36. 

Silicon carbide 220 — 

Dust and powder of precious and semi- 

precious stones excluding diamond 
grams 300 — 

Grinding and polishing wheels and stones 379 466 1 Italy 210; France 88; Denmark 73. 

Asbestos, crude 5,691 3,944 — Canada 2,744; Mozambique 1,100. 

Barite and witherite 11 — 

Boron materials: 

Crude natural borates 1 1 — All from France. 

Elemental kilograms 58 — 

Oxides and acids 33 20 — West Germany 5; Italy 5; Turkey 3. 

Bromine kilograms 230 “1,000 — Mainly from France. 

Cement 43,660 58,741 — Spain 24,416; France 23,154; Italy 5,987. 

Chalk 697 551 — Spain 387; France 119. 

Spain 2,181. 

Cryolite and chiolite — 10 — All from Belgium-Luxembourg. 

Diamond, natural: 

Industrial stones carats 17,250 — 

Dust and powder do. 4,000 — 

Diatomite and other infusorial earth 341 416 206 France 146; Spain 58. 

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

MOROCCO: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989 OO ———mosco'™ 

United States Other (principal) 

[INDUSTRIAL MINERALS—Continued 
Feldspar, fluorspar, related materials 1,096 651 — France 430; Spain 200. 

Fertilizer materials: 

Crude, n.e.s. 96 42 — China 40. 

Manufactured: 

Ammonia 312,878 467,478 26,028 U.S.S.R. 303,651; Trinidad and Tobago 44,496. 

Nitrogenous 331,774 299,288 — Romania 80,315; Belgium-Luxembourg 73,445; 

60,697. 

Phosphatic | — 19 — All from Netherlands. 
Potassic 130,932 67,686 700 Spain 22,395; East Germany 22,114; Netherlands 

5,015 

——Unspecifiedandmixed +4Jf65 2,304  #|—  Belgium-Luxembourg 986; France 533; West = 
Germany 419. 

Graphite, natural 20 36 — France 30; Spain 6. 

Gypsum and plaster 8 238 — France 220; Italy 8. 

Iodine kilograms 485 — 

Lime 1,285 606 — Spain 600; France 6. 

Magnesium compounds, unspecified — 171 207 — Spain. 126; Austria 68; France 13. 

Mica: 

Crude including splittings and waste 6 10 — All from Norway. 

Worked including agglomerated splittings 2 3 — France 2; Spain 1. 

Nitrates, crude 10 — 

Phosphates, crude — 4 — All from Italy. 

Phosphorus, elemental 8 — 

Pigments, mineral: Iron oxides and 

hydroxides, processed 1,339 1,212 — West Germany 544; Spain 244; United Kingdom 158. 

Precious and semiprecious stones other than . 
diamond: Syuthetic value, thousands $4 $8 — All from France. 

Pyrite, unroasted 2 — 

Quartz crystal, piezoelectric kilograms 2 — 

Salt and brine 2,459 19 — Denmark 6; France 6; West Germany 6. 

Sodium compounds, n.e.s.: Soda ash, 

manufactured 12,702 17,620 (°) Spain 12,020; United Kingdom 1,173. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 1,885 2,727 — Italy 2,687. 

Worked 2,297 5,156 — Italy 4,338; Spain 415. 

Dolomite, chiefly refractory-grade 499 357 — France 317; West Germany 20. 

Gravel and crushed rock 1,170 656 1 Belgium-Luxembourg 493; France 120. 

Quartz and quartzite 569 670 — Belgium-Luxembourg 593; Italy 39. 

Sand other than metal-bearing 34,787 35,038 — Belgium-Luxembourg 27,354; Portugal 3,600. . 

Sulfur: 

Elemental: 

Crude including native and byproduct 

thousand tons 2,925 1,095 26 Canada 641; Poland 194. 

Colloidal, precipitated, sublimed 4 5 — France 4; Netherlands 1. 

Dioxide 2 — 

Sulfuric acid 1,789 11,713 — Spain 22,655. 

Talc, steatite, soapstone, pyrophyllite 1,914 1,482 — France 1,034; Belgium-Luxembourg 157. 

See footnotes at end of table. 
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TABLE 3—Continued 

MOROCCO: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

II II 
Sources, 1989 

Commodity 1988 1989 —_———  OOeE Oe 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Vermiculite, perlite, chlorite 140 — 

Other: 

Crude 20,318 18,053 — France 23,548; Netherlands 1,953. 

Slag and dross, not metal-bearing 20 — 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 170 25 1 Italy 21; France 2. 

Carbon black 5,702 5,200 3 Spain 2,440; Portugal 856; Mexico 845. 

Coal: Anthracite and bituminous thousand tons 1,018 1,278 800 United Kingdom 293; U.S.S.R. 142. 

Coke and semicoke 32,650 31,262 — Italy 31,256. 

Peat including briquets and litter 5,229 7,436 — West Germany 6,718; France 481. 

Petroleum: 

Crude thousand 42-gallon barrels 36,009 42,113 — Iraq 22,274; United Arab Emirates 7,483; U.S.S.R. 

7,113. 

Refinery products: 

Liquefied petroleum gas do. 2,155 2,997 — Algeria 1,656; France 464; Spain 379. 

Gasoline do. 35 59 — Portugal 31; Spain 20. 

Mineral jelly and wax do. 52 80 — Spain 34; France 20; West Germany 18. 

Kerosene and jet fuel do. 1 1 — All from Netherlands. 

Distillate fuel oil do. 2) 39 — West Germany 38. 

Lubricants do. 42 51 (?) France 16; Spain 13; Belgium-Luxembourg 7. 

Bitumen and other residues do. ?) (?) — All from France. 

Bituminous mixtures do. (?) (?) — _ Mainly from France. 

Petroleum coke do. 11 (?) — All from France. 

TRevised. 

'Table prepared by Virginia A. Woodson. 

2Unreported quantity valued at $8,000. 

3Less than 1/2 unit. 

4May include iodine and fluorine. 

TABLE 4 

MOROCCO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

II 

Major commodity Major operating companies Location of main Annual 
cilities capacity 

Barite Compagnie Marocaine des Barites (COMABAR) Near Marrakech 270 (concentrate). 

Ii Ii a 

Cobalt Compagnie Tifnout Tiranimine (CTT) Bou Azzer 2 (concentrate) 

150 (ore). 

Copper Société Miniére de Bou Saffer (SOMIFER) Bleida 50 (concentrate). 

Do. Société Miniére Marocaine (SOMIMA) Quansimi NA. 

Do. Société du Developpement du Cuivre Near Quansimi NA. 

de l’Anti-Atlas (SSODECAT) 

Fluorspar Société Anonyme d'Entreprises Miniéres (SAMINE) Near Khouribga 70 (concentrate). 

Lead Compagnie Miniére d’Touissit (CMT) Touissit 73 (concentrate). 

Do. Société de Developpement Industrie et Miniére Zeida 40 (concentrate). 

Manganese Société Anonyme Cherifienne Near Quarzazate 130 (concentrate). 

d’Etudes Miniéres (SACEM) 

Phosphate Office Cherifien des Phosphates (OCP) Khouribga and Youssoufia 25,000 (concentrate). 

Silver Société Metallurgique d’Imiter (SMI) Near Quarzazate 73 (ore). 

NA_ Not available. 
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within the mine. Additionally, an aspirator | lion tons. Sufficient reserves existed to 
system is also located at the crushers to | sustain base metal production. WESTERN SAHARA 
control dust for mine safety and health. 

Crushed salt is transported by conveyor | —————______——C—C Western Sahara has a total land area of 
to the surface at the SSM operation atarate | INFRASTRUCTURE 266,000 km’. It has been claimed and ad- 
of 220 mt/d. The salt is then trucked to the | ——777+-+__—— ministered by Morocco since the mid- nearby Port of Mohammedia. Production An agreement signed on November 10, 1970's. Debate over the sovereignty of the 
of salt at SSM’s operation at Mohammedia | 1987 between Charbonnages de Jeradaand | “© continues, and the Moroccan Govern- 

. has supported a planned UN referen- is market demand driven with the primary | 4 Belgian company called for the con- | ™&™ PP P dum concerning the outlook for the Western tomers being the United Kingdom and 4 orthe We cus & & | struction of a powerplant that would run on Sahara. E ; vity. including all Holland where the salt is used as a traction | bituminous shale. The proposed 15-MW | 2247. Economic activity, including a 
enhancer on roads. fluid bed powerplant should be completed | "24°18 controlled by the Moroccan Gov- in the tid 1 900° and its output Poul d ernment. The only significant mineral pro- 
Mineral Fuels iv th , ds of the Jerada an- duction from this region is from the 

supp’y the energy needs oF the Jerada an phosphate mine at Bou Craa. Phosphate The newly proposed hydrocarbons law | thracite coal mine. rock production from this mine has re- 
attracted renewed exploration for petroleum The International Atomic Energy Agency mained stable over the past several years 
in 1990. Azienda Generali Italiana Petroli (IAEA), in cooperation with Morocco’s with 1990 production totaling appr Oxi. 
S.p.A. (AGIP) was awarded a production | National Nuclear Energy, Science and mately 1.5 Mmt. Production data from Bou 
sharing contract with Onarep covering ex- | Technology Center (CNESTEN), has been Craa is inclu de d with Moroccan phosphate 
ploration of three offshore tracts in-the At- | formulating a strategy for civil nuclear output. Royal Dutch/Shell Group’s petro- 
lantic Ocean southwest of Agadir. | energy development in the country. This leum expl oration tracts lie offshore of 
Additionally, the Netherlands’ Royal Dutch/ | strategy has led to what will be Morocco’s Tarfaya. The 8-year agreement could total 
Shell Group and Texaco Inc. of the United | first nuclear research reactor, a 1.5-MW an esti mate d $72 million, and Shell plans 
States both signed exploration agreements. | triga Mark II reactor that is to be built at a to drill its first well in 1992 pending posi- 
Allofthe latter exploration agreementscover | site prepared by CNESTEN in the tive exploratory indications : 
offshore tracts, Texaco’s being offshore of | Maamoura forest between Rabat and 
Casablanca. Central Morocco will be atarget | Kenitra. In July 1990, acontract was signed | —————— 
for seismic surveying and other geophysical | between the Government and the United were necessary v8 dane been ee ons oeussioG 
exploration over an estimated 11 millionacres | States’ General Atomics to supply the re- | ~~~ ams (DE) 10 U.S, dollars atarate of DHB.27=US$1.00. 
that flank the Atlas Mountains by Maxus | actor. 
Energy Corp. of the United States. The 1- 

| year contract includes options for further | ——————______ OTHER SOURCES OF INFORMATION 
exploration upon termination of the study. OUTLOOK 

In 1990, BRPM and Onarep have shown | 7777277777] Agencies 
increasing interest in the exploitation of oil Morocco continues to import an over- 
shale deposits. Oil-bearing shale was first whelming percentage of its energy needs. Bureau de Recherches et de Participations 
discovered in the Atlas Mountains of Mo- Discovery of significant domestic sources Miniéres | 
rocco in 1964, and current developmenthas | of energy is critical to Morocco’s future 5 Charia Moulay Hassan 

7 proceeded to the pilot-plant stage. The | economic success. Until this occurs, the cost P.O. Box 99, Rabat, Morocco 
current low cost per barrel of oil has pre- | of energy importation will continue to | Ministere del-Energie et des Mines 
vented any large-scale development. As- | worsen the trade deficit. 5 Rue de Rich, Tour Hassan 
suming the development of an oil shale mine Because of dependence upon the devel- Rabat, Morocco 
and a surface retorting plant of 50,000-bbl/ opment of rich phosphate rock resources, Office Cherifien de Phosphates 
d capacity, the approximate cost would | the Moroccan economy has shown itself to Angle Route de’El Jadidaet Bd de Grande 
beabout $2 billion. be sensitive to shifting global phosphate Ceinture 

Total throughput petroleum refining ca- | rock prices. Near-term solutions to this Casablanca, Morocco 
pacity was approximately 55 Mbbl/a from problem could be facilitated by an expan- 
two refineries at Sidi Kacem and | sion into different markets areas for phos- | Publications 
Mohammedia. phate and associated downstream products. 
Reserves Additionally, privatization and the opening Statistique de Commerce Exterieur, Rabat, 

of nonessential sectors to private investment Morocco. 
The Government’s estimated reserve of | could be positive strategies toward the goal Marches Tropicaux et Mediterraneens, 

phosphate rock was approximately 22 bil- | of a more decentralized economy. Paris, France. 
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By Hendrik G. van Oss 

ales of domestically produced | ing to price increases, petroleum product | Moatize, is a large window of Precambrian 
mineral commodities were a | imports were $25 million higher in 1990 | gabbroic rocks, which host low-grade iron- 
relatively minor factor in | thanin 1989; theincrease almost completely | titanium deposits. 
Mozambique’s agriculture- | offset the rise in the country’s overall ex- Adjoining the Zimbabwe border in west- 

dominated economy. However, mineral | ports. central Mozambique is a west-facing cres- 

commodities, particularly fuels, were a There was a large increase in the number | centic area of Precambrian granitic rocks, 

dominant component of the country’s im- | of applications for exploration and mining | extending about 350 km south of Tete. This 

ports. Mozambique’s ports and railways | licenses by Mozambique nationals. This | terrane, especially near Manica, contains a 

have traditionally been major components | was partly due to a new constitution, ap- | variety of metasedimentary inliers. A 

of the trade infrastructure of Southern Af- | proved at the beginning of the year, and to | number of these host stratabound and vein 

rica. Significant revenues are earned by | aperception of improved security. Most of | gold deposits and some copper deposits. 

Mozambique by the transshipment of | these license applications, reportedly, were | Lode and placer gold deposits have been 

goods, particularly mineral commodities, | for gem stones. mined in the past from this region, and 

to and from the country’s inland neighbors. The geology of Mozambique is complex, | currently one placer mine is operating there. 

As in years past, a large number of | amanifestation of which is the diversity of | Small but high-grade bauxite deposits are 

Mozambique nationals worked in mines in | the country’s mineral deposits. The north- | also found in this area, including one that is 

the Republic of South Africa, and their re- | east one-third of Mozambique is predomi- | currently being mined. Iron deposits in the 

patriated wages were an important source | nately made up of Precambrian granitic | area are not of economic grade. 

of income for a large segment of | rocks. Within this terrane, especially near Except for a narrow strip of Karoo 

Mozambique’s population. Virtually all | Alto Ligonha, are a large number of com- | volcanics along the Swaziland and the 

facets of the Mozambique economy were | plex pegmatites. Some of these pegmatities | Republic of South Africa borders, the rest 

aggravated by the ongoing insurgency, al- | have significant resources of tantalum with | of Mozambique, amounting to about 50% 

though negotiations during the year between | associated subordinate columbium, anti- | of the country, is made up of Cretaceous 

the rival political groups brought about a | mony and bismuth, as well as rare-earth | and younger sedimentary rocks. These host 

partial cease fire toward yearend. element minerals, lithium minerals, indus- | anumber of deposits of industrial minerals, 

Mozambique’s GDP was about $1.5 bil- | trial and gem grades of quartz and beryl, especially clays and diatomite. In the coastal 

lion! in 1990. Sales of domestically pro- | and gem tourmalines. Farther to the north, | area near Beira are structural basins that are 

duced primary minerals were reported to | granitic gneisses host potentially important | prospective for petroleum and natural gas. 

have been worth $2.7 million, of which | graphite deposits. Metasedimentary inliers | The basins are associated with normal faults 

about $1.8 million was exports. These | host some locally important metamorphic | related to the East African Rift system. The 

values, however, may not include sales of | deposits, notably of marble and garnet. | country’s natural gas reserves are in this 

salt and do not include secondary mineral | Rimming the Precambrian terrane on the | area. 
products such as cement. Taken together, | Indian Ocean coast are Tertiary and Qua- 
total revenues from mineral commodity | ternary clastic rocks and sediments. The | VE 

sales are estimated at $8 to $8.5 million, latter host economically important con- GOVERNMENT POLICIES 

with exports worth about $3.5 million, or | centrations of titaniferous minerals (il- AND PROGRAMS 

almost 3% of total exports. Revenues from | menite and rutile), zircon, and monazite, 
the transshipment of mineral commodities | derived from the granitic hinterland. Despite the past and likely continued 

are estimated to have declined somewhat Precambrian granitic rocks arealsofound | dominance of agriculture in the 

to about $15 million owing to security and | in northwest Mozambique. However, ex- | Mozambique economy, the Government is 

transport problems. Wages in the | cept for some deposits of graphite near the | anxious to improve the country’s industrial 

Mozambique mineral and mineral trans- | Malawi border and some minor low-grade | base. Mining is seen as having great po- 

shipment industry totaled about an esti- | iron and copper-nickel deposits, this area | tential forexpansion. Some of the country’s 

mated $4 million. However, if the | hasbeen relatively unimportant in terms of | existing mines, such as for tantalum and 

repatriated wages of Mozambique | minerals. Immediately to the south of this | gem stones, could be rehabilitated and ex- 

mineworkers in the Republic of South Af- | terrane is a 50- to 100-km-wide east-west | panded. A number of new deposits could 

rica are counted, total mining-related wages | strip of Permian rocks bounded by the | be developed, most notably of heavy- 

in Mozambique were approximately $100 | Zimbabwe border on the west and south | mineral sands and coal. Further, mineral 

million. These wages support an estimated | and by the Malawi border on the east. These | commodity transportation comprises much 

300,000 persons. Imports of mineral com- rocks are of the Karoo System and contain | of the commerce for the country’s railroads 

modities and electricity amounted to an | major coal deposits, some of which are | and major ports. Rehabilitation of this 

estimated $120 million, of which petroleum | currently exploited. Within the Karoo ter- | transportation infrastructure is considered 

products accounted for almost 90%. Ow- | rane, immediately north of Tete and | vital to the economic health of the country. 
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Mozambique continued to significantly | ration leases are handled by the parastatal | clude exports of a few mineral commodi- 
benefit from the wages earned by | Empresa Nacional de Hidrocarbonetos de | ties, such as salt, inclusion of which would 
Mozambique workers abroad, particularly | Mocambique (ENH). raise the total value of mineral commodity 
those working in mines in the Republic of In an attempt to eliminate the illegal | exports to about $3.5 million. By compari- 
South Africa and in various industries in | parallel trade in currency, the Government | son, Mozambique’s total exports amounted 
Eastern Europe and the U.S.S.R. The | in 1990 established a licensed secondary | to $126 million, a 25% increase. 
Government’s political policies have, in | market for foreign exchange. Not included in the above is the value of 
part, reflected the need to preserve these mineral commodity transshipments to and 
employment opportunities. Of grave con- from Mozambique’s neighbors. These are 
cern has been the recent political changes PRODUCTION | estimated at $15 million, including about 
in the U.S.S.R. and Eastern Europe. These Th duction of mineral diti $10 million from pipeline transport fees for 
changes have resulted in work contracts © Progucnon Or manera’ COmMMOoanes petroleum products shipped to Zimbabwe. 
having been canceled and Mozambique was mixed m 1990, with output of most The remainder was for copper shipments 
nationals repatriated. About 20,000 were commodities Snore oI be atnectee vy from Zambia and coal shipments from the 
so repatriated in 1990. Estimates of the bred A arife Coal inin «ms; as at be Republic of South Africa and Swaziland. 
resulting wage losses range from $20 to $70 | °¥ “™V! strite, oa! mining continued to be Petroleum product imports increased 
million per year. Of additional concern is on a amar pass on with me sae about $25 million to between about $100 to 
the eventual return home of more than 1 The ci dt he, in washed stoc 4 $105 million. This increase was due to 
million refugees. This has made even more i © 7 ae t0 lie 60a obler «and th higher prices rather than volume; the latter 
vital the continuation of mining employ- closed owing to security problems, and the actually decreased substantially. The price 
ment opportunities in the Republic of South modest shipments from the mine were by increases were due to the Persian Gulf crisis 
Africa. However, retrenchments in the gold truck. ; ; and a change in the U.S.S.R.’s sales ar- 
sector in that country and demands to in- Production of tantalum minerals and of rangements. At midyear 1990, the U.S.S.R. 
crease the use of local labor threaten this | MOSt 8©™ Stones was cut off in I 986 when stated that deliveries of petroleum products 
effort. civil disorder forced the cessation of min- to Mozambiaque would be for cash at world 

In order to attract more foreign invest- ing in the a‘ pieonha arcé. 8 sven prices, not at discount through barter. The 
ment and international financial assistance, eb secured the dr m f » an , “T© | overall added fuel bill effectively offset 
the Government has, in recent years, revised fro, he MNNOF Pro ether ° on Th Ones Mozambique’s increase in total exports. 
the country’s mining and investment laws. rom the region since that time. [he two Because of security problems with rail- 
In addition, the Government has improved tantalum mines that had been ™ production road shipments of limestone, Mozambique 
the dissemination of new geologic infor- m ! 786 remained closed pending rehabili- had to import most of its clinker require- 
mation on the country. A great deal of tation. The Government § efforts to find ments for the cement industry. Clinker 
geologic mapping has been done in recent investors for these mines have so far been imports were worth an estimated $3.5 to $4 | — 
years, commonly in cooperation with for- un fruittul. In late 1989, the Government million in 1990. Coal imports to fuel power 
eign geologic agencies. The completion in Signe an ae with me U.S.S.R. ps stations in southern Mozambique were es- 
1987 of a geologic map of the country at a lone ' fhe, the f AltoLi ane "Si he ne, timated at $500,000. 
scale of 1:1,000,000 was an outcome of this ii en a ° ° eoha u vn the t Electricity imports in 1990 were all from 

effort. In 1986, the Government released TS SR sak Falfill mie . hicney im Me | the Republic of South Africa and amounted 
an information packet on the country’s 9.9K. make tullilimentorthis agreement | 1, 396.4 GW-h, worth about $10 million. 
petroleum potential. In 1989, a new book the Sountry's sole copper mine ceased 

was Pub rnned on the country’s industrial mining in 1990. However, a small quantity | STRUCTURE OF THE 

The current mining law of Mozambique of copper concentrates was produced from MINERAL INDUSTRY 
is law No. 2/86 of April 16, 1986, as stockpiled ore. Marble production contin- |. 2 

modified by the mining law regulations, ued to” “Lilie recuced he worki to ongo- The mining industry of Mozambique is 
Decree No. 13/87 of February 24, 1987. The Me renabiitation of the workings near underdeveloped with, in general, com- 

mining law provides for the formation of Meeps devel aM modities produced by single operations 
either wholly foreign-owned mining com- bj positive \ evelopment h ozamn- only. With the exception of the bauxite and 
panies or joint ventures with the Govern- que s mineral economy was the resump- gold mines and most of the salt operations, 
ment. Fiscal incentives in the law include a | "©" after many years, of gold mining. all mineral commodity production was 
set 50% tax on profits and the right to re- | ——-—___________________ | controlled by the Government. The coal 
patriation of profits after tax. Alsoincluded | TRADE mines and cement mills were operating well 
are exemptions from import duties on | ———___________Y—_ | below their design capacities, and both the 
mining equipment and from export duties Exports of mineral commodities were | copper and bentonite mines reported no 
on minerals, and accelerated depreciation | reported to have increased by 73% to about | mine output during 1990. 
of capital investments. Royaltiesrangefrom | $1.9 million in 1990. The increase was al- A number of foreign companies had ac- 
3% to 10% of gross revenues, depending | mostentirely due to the export of gold from | tive exploration programs in Mozambique 
on the mineral(s) produced. Petroleum and | the country’s new gold mine. Exports of | during the year. Cluff Resources Ltd. of the 
natural gas exploration and exploitation are | most other commodities declined owing to | United Kingdom was exploring a diatomite 
governed by law No. 3/81 of October 3, | various production problems. The reported | prospect near Maputo. Kenmare Resources 
1981. Negotiations for hydrocarbon explo- | export data for minerals appear not to in- | Plc of Ireland was involved in a graphite 
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TABLE 1 

MOZAMBIQUE: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

: Commodity? 1986 1987 1988 1989? 1990? 

Asbestos — — — — — 

Bauxite 4,247 5,114 6,548 5,501 7,186 

Beryllium: Beryl concentrate kilograms "1,425 — — — — 

Bismuth: Bismuth minerals do. 80 — — — — 

Cement, hydraulic thousand tons 73 °73 69 °80 °80 

Clays: , 

Bentonite 1,112 936 986 126 — 

Kaolin () () () () — 
Coal, bituminous 3,895 43,319 23,856 62,010 40,411 

Copper: 

Ore, gross weight* 20,300 11,200 10,300 6,500 4_— 

Concentrate: 

Gross weight 1,303 719 660 420 4133 

Cu content® 274 151 139 88 28 

Feldspar (7) — — — — 

Gem stone: 

Cut stones, all types carats 35,477 "36,341 26,552 19,766 13,385 

Aquamarine grams 568 — — — 3NA 

Beryl, morganite do. » 7,303 — — 913 SNA 

Emerald do. °5,000 = — 36 ‘NA 

Garnet® kilograms 873 re] 201 12,026 1,966 2,558 

Tourmaline grams 4,231 — — 966 > 

Gold kilograms — — — — 63 

Lime, hydraulic® 10,000 5,000 5,000 5,000 5,000 

Marble cubic meters 1,137 1,140 940 687 488 

Mica, waste® (?) — — — — 

Monazite concentrate kilograms 117 — — — — 

Ornamental stones, rose quartz do. ©1000 — — — — 

Salt, marine® 28,000 30,000 37,500 40,000 40,000 

Tantalum mineral concentrates, gross weight: | 

Microlite kilograms 2,649 — — — — 

Tantalite do. 2,720 — — — — 

'Data available through Dec. 20, 1991. 
2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (other clays, sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and 

available information is inadequate to make reliable estimates of output levels. 

3Revised to zero. 

4No mining occurred at the Mundonguara Mine, the country’s sole copper producer, during 1990. Copper concentrate was produced from stockpiled ore. 

5Production of gem beryls (aquamarine, emerald, morganite) was reported as not available, and that of tourmaline as nil. Although reported production of cut stones could have been from stockpiles, it is surmised that some 

of these stones were indeed mined in 1990. Information is inadequate to make reliable estimates of output levels. 

°Facet-grade. In addition, there was waste garnet production, in kilograms, as follows: 1986—6,870; 1987—12,039; 1988—-15,834; 1989—8,211; and 1990—4,786. 

exploration project in northern | Program was evaluating some of the baux- Current data are not available on the 
Mozambique. Two companies had titanif- | ite deposits of the Manica area. Most of | mining component of the Mozambique la- 
erous sand projects along the northeast | these efforts were in some form of part- | bor force. It is estimated that in 1990 only 
coast. Lonrho Plc of the United Kingdom | nership with the Government’s Empresa | about 6,000 workers were employed in the 
was exploring for lode gold in the Manica | Nacional de Minas. Owing totheprevalence | mining or related value added industries. 
area. A Brazilian company conducted a | of civil disorder, allexploration activity was | Of these workers, about one-third were 
prefeasibility study of coal reserves in the | conducted in the accompaniment of Gov- employed in the cement industry and glass 
Moatize region, and the UN Development | ernment troops. industries and related quarries. The coal 
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TABLE 2 

MOZAMBIQUE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Metric tons unless otherwise specified) 

C di Mai ti ; Location of main | Annual 
ommodity ajor operating companies facilities capacity 

Bauxite E.C. Meikle Plc of Zimbabwe Open pit mine just west of Manica °10,000 bauxite. 

Cement Cementos de Mocambique Cement plant at Dondo °75,000 cement. 

Do. do. Cement plant at Matola °100,000 cement. 

Do. do. Cement plant at Nacala £50,000 cement. 

Clays: 

Bentonite Empresa Nacional de Minas Luzinda deposit, kilmeters 6,000.35 

southeast of Maputo 

Kaolin do. Boa Esperanca Mine, °300. 

Ribaueé District, 

120 kilometers west 

of Nampula 

Coal Empresa Nacional de Carvao Underground mines 100,000 bituminous 

de Mocambique near Moati coal. 

Copper! Empresa Nacional de Minas Mundonguara Mine, 18 °500 copper 

kilometers west of concentrates 
Manica grading about 21% 

copper. | 

Gem stones Empresa Nacional de Minas Several small-scale NA. 

lode and placer 
| operations near Alto 

Ligonha (beryl, tour- 

maline) and Cuamba 

(garnet) 
Gold 

kilograms Aluvides da Manica Lda. Placer operation near *1,200 bullion. 

Manica 

Marble 

cubic meters Empresa Nacional de Minas Quarry 5 kilometers °2,200 blocks. 
| north of Montepuez 

Salt Numerous operations Small seawater evapo- *40,000. 

ration operations near 

most coastal cities 

'Production of concentrate in 1990 was from stockpiled ore; there was no mining. 

sector may employ about 1,500 workers, River about 14km northeast of Manica. The 
compared with 2,500 in the 1980’s. It is | COMMODITY REVIEW Chua is a tributary of the Revué River, 
estimated that about one-third of the Metals which was first exploited for placer gold in 
country’s railroad and port employees, or h 1904. From 1923 to 1949, Lonrho subsid- 
about 10,000 workers, were involved in the Copper.—The Mundonguara Mine, the iary Revué Dredging Co. extracted 6.5 tons 
transportation of mineral commodities. | OMY Copper producerin Mozambique, ceased | (¢ gold from gravels in the area. Fine gold 
None of these estimates includes security | ™ing in early 1990 after several years of output in 1990 was 62.824 kg, and output 
personnel; these can number several hun- | 4¢clining output. Ship ments oF eceuilec in 1991 was expected to be at arate of about 
dred for the larger operations. continued, but were derived from nn: PICS. | 35 kg/month. The company is also exploring 

It is estimated that wages inthe domestic | Themine’sclosure was due toacom ination | for lode gold deposits in the area. 
mining and related transportation sectors | Of Severely declining reserves, myriad | 
totaled about $4 million in 1990. Of far | Problems with equipment and power outages, Titanium.—In November 1989, 
greater importance was the employment of and continued insecurity in the region. a Kenmare Resources announced that it 
Mozambique miners in the Republic of | ™¢ Ss reopening was considered unlikely. | Vouiq proceed with development of its 
South Africa. About 44,500 were so em- Gold.—tin October, Lonrho began pro- | Congolone titaniferous sands deposit, about 
ployed, with 43,000 in the gold mines. duction at its placer gold mine on the Chua | 190km southwest of Nacala, near Angoche. 
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The approximately $100 million projecthad | study of the coal resources of the Moatize | and similar sedimentary basins in the re- 

been forecast to be in production in 1992, | area. The objective was to establish long- gion amount to at least 2 billion tons. The 

with an expected annual output of about | term reserves adequate to support a coal | reserve potential of the region has attracted 

421,000 mt/a of ilmenite, 37,500 mt/a zir- | output of 22 Mmt/a (9 Mmt/a salable), as | a great deal of attention from international 

con, about 8,100 mt/arutile, and about 1,000 | well as to determine the required export coal companies in recent years. 

mt/a monazite. However, the company’s | railing and port infrastructure. Trans-Natal Mozambique’s total resources of titani- 

efforts to secure a joint-venture partner | Corp. of the Republic of South Africa was ferous sands have yet to be established, but 

apparently fell through late in 1990, which | contracted by CVRD to do the drilling and | are believed to be large. This is based on 

put the project’s financing in some doubt | the metallurgical bulk sampling for the | the results of the two exploration programs 

and made unlikely a startup as forecast. prefeasibility study. It was anticipated that | ongoing in 1990, the areal extent of the 

Edlow Resources Ltd. of the United | the development of major new open pit coal | country’s exposed granitic terrane, and the 

States continued its exploration work onthe | mines at Moatize would require either anew long coastline receiving sediment input 

Pebane titaniferous sands concession, | railroad to the coast or acomplete overhaul | from that terrane. Proven reserves for 

which covers about 200 km of coastline | of the existing railroad, andthe construction | Kenmare’s Congolone deposit were an- 

stretching northeast from a point about 75 | of an entirely new port facility somewhere | nounced toward yearend 1989 as 166.8 Mmt 

km southwest of the town of Pebane. | near Beira. The prefeasibility study was | of dredgeable ore grading 3.25% heavy 

Drilling was completed in February, after | expected to be completed by mid- to late- | minerals. The recoverable heavy-mineral 

which the samples were sent to an inde- | 1991. concentrate grades 77.35% ilmenite, 6.88% 

pendent consulting group for analysis and zircon, 1.66% rutile, 0.24% monazite, and 

a prefeasibility study. The latter, completed Oil and Gas.—No new petroleum ex- | 13.87% gangue minerals—mostly magne- 

late in the year, was favorable and showed | ploration activity was reported for | tite, kyanite, and sillimanite. Although re- 

an indicated resource of about 250 Mmt | Mozambique during the year. ENH ana- | serves for Edlow’s Pebane concession had 

grading 5% heavy minerals, dominantly | lyzed its drill and seismic data for the Pande | not been proved as of yearend 1990, 

ilmenite. At yearend, an operating partner | gasfield, 150 km south of Beira; reserves | prefeasibility work during the year indicated 

for the project was being sought; the part- | thus confirmed were the basis of discussions | a potentially economic resource of about 

ner would be expected to do the ore reserve | with several foreign oil companies to de- | 250 Mmt grading 5% heavy minerals, 

delineation drilling and to conduct a full | velop the field. Reportedly, Phillips Petro- | dominantly ilmenite. 

feasibility study. leum was to evaluate the field in 1991, To date, economic crude petroleum re- 

including options as to its use. The options | sources have yet to be discovered. 

Industrial Minerals commonly cited are the building of a gas | Mozambique has significant natural gas 

pipeline from the field to the Republic of | resources, most notably in the Pande Field. 

Kenmare Resources continued its ex- | South Africa, and the development ofalocal | ENH claims that its recent work has con- 

ploration work, begun in 1989, on the | ammonia plant. The Pande Field was dis- | firmed recoverable reserves in the Pande 

Ancuabe graphite deposit, 120 km west of | covered in 1961 and has not been put into | Field of 40 billion m’. 

Pemba. The deposit is in Precambrian | production despite having significant re- Numerous gold occurrences are known 

graphitic gneisses and overlying residuum | sources. Further, the field has experienced | in Mozambique, notably in the Alto Ligonha 

and is believed to have the potential to | many years of blowouts, early years of | and Tete regions and, especially, in the 

support a production level of 20,000 mt/a | which involved flaring and, more recently, Manica area. In the past, small lode and 

of flake graphite. The company expected | severe gas-water spouting. The latter in- | placer mines have operated in the country, 

to doa feasibility study of the projectlate in | volved two wells; these were finally capped | but exploration in recent decades has been 

1991. in 1990. very limited, and little drilling has been 

done. The country’s best reserve potential 

Mineral Fuels Reserves would appear to be in its placer deposits 

and in ferruginous quartzite deposits such 

Coal.—Coal production from the mines Mozambique is amineralogically diverse | as those once exploited at the old Monarch 

at Moatize was well below capacity andfell | country; deposits that are or have been Mine, close to the Zimbabwe border west 

significantly in 1990 owing to security | exploited include asbestos, various clays, | of Manica. Lonrho’s gold reserves at its 

problems as well as numerous power out- | coal, copper, fluorspar, gem stones, gold, | Chua River placer deposit had not been 

ages and equipment breakdowns. The | graphite, marble, rare earths, and tantalum. | announced at yearend 1990. 

mines’ ability to ship coal, generally ablend | Reserve data are unavailable for most of Reserves of pegmatitic minerals such as 

from an estimated stockpile of about | these commodities, although an upsurge in beryl, columbite-tantalite, rare earths, 

200,000 tons, was hampered by the lack of | mineral exploration since 1986 will likely spodumene, and tourmaline are difficult to 

railing ability, the result of the continued | improve this picture. determine. Few of Mozambique’s numer- 

security-related closure of the Sena railroad Mozambique’s coal reserves are mostly | ous known occurrences of these, including 

line. Consequently, the coal shipments, | in the Tete area and are known to be large. | placer deposits, have been explored in de- 

which largely went to Malawi, were by | Exploitation to date has been confined to | tail. In recent years, only the Muiane, 

truck, reportedly at a transport cost ap- | Moatize, where proven reserves, according | Marropino, and Morrua pegmatites have 

proaching $20 per ton. : to various Government publications, | been mined, and these chiefly for tantalum 

In 1990, the Government signed an | amountto several hundred milliontons. The | minerals. Current reserve data are un- 

agreement with Brazil’s Companhia Vale | Government estimates, however, that the | available for these three mines, the workings 

do Rio Doce (CVRD) to doa prefeasibility | true exploitable resources of the Moatize | of which require extensive rehabilitation. 
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Based on Government-supplied pre-1986 | part of line late in the year. Rehabilitation OUTLOOK | 
tantalum mineral production capacity data | work onthe Limpopo Corridor was reported 
for the Muiane, Morrua, and Marropino | to have been only about 70% completed as ae 
deposits, it can be estimated that a 10-year | of yearend, but nevertheless, some com- Ultimately, any significant development 
reserve for these would total 1,000 to 1,500 | mercial freight was carried during the year. | f new industry in Mozambique will be de- 
tons of combined microlite and tantalite. Maputo-Matola and Beira are the | Pendent on the termination of the ongoing 
Mozambique has significant graphite | country’s main ore ports. Maputo-Matola | ©1vil strife. In terms of mineral production, 

resources, some of which were mined in | saw an 8% decline in freight handled to 2.9 | the near-term outlook is for Mozambique 
the past. Most of the known occurrences | Mmt; the decline was attributed to port | t0becomea significant producer of titanium 
are near Tete or in the northeast part of the | management problems and unacceptable | ™inerals and a modest producer of gold. 
country. According to the Government, | levels of pilferage. The Government was | Gem stone production is also likely to in- 
graphite ore reserves, grading approxi- | reportedly considering privatizing the port | ©Tease significantly. In the intermediate 
mately 6% to 10% graphite, much of it | to alleviate these problems. Beira handled | tt, it appears likely that coal production 
coarse flake, exceed 10 Mmt. However, | about 2.7 Mmt during the year. will return to levels approaching the in- 
recent exploration for graphite in northeast The rehabilitation of the Sena Corridor has | Stalled capacity of the mines. Tantalum 
Mozambique by Kenmare Resources has | assumed greater importance since the re- | Production may resume if interest can be 
reportedly delineated resources of ap- | newal of investment interest in | Senerated in rehabilitating the existing 
proximately 15 Mmt of ore grading about | Mozambique’s coal resources. Production | Workings. The most significant long- term 
2% to 5% carbon. from the existing mines at Moatize has suf- | Mineral development should be the devel- 

fered from an inability to rail the output; truck | OPment of large open pit coal mines and the 
—___________________—— | transporthas been much more expensive and | Necessary transportation infrastructure for 
INFRASTRUCTURE has also been subject to attacks. Another | large-scale coal exports. The sources of 

factor lending urgency to the rehabilitation | funding for this project, particularly for the 
Mozambique has 3,288 km of railroads, | of the line was the presence of, reportedly, | 2&Cessary railroad, are uncertain. The ex- 

of which 3,140 km are 1.067-m gauge and | 20 locomotives at Moatize. Mozambique’s | Ploitation of Mozambique Ss natural gas 
the remainder 0.762-m narrow gauge. The | entire railing system, and consequently much | Tesources likely has to await the develop- 
bulk of the country’s railroads are in six | of its mining sector, suffers from a severe | Ment ofa local market. The outlook for the 
routes or “corridors.” These routes are, from | shortage of locomotives, and the Moatize discovery and development of petroleum 
north to south, the Nacala Corridor, linking | locomotives, which have been regularly | T@S€rves 1s only modestly encouraging. 
Nacala to Malawi (300 km); the Sena | maintained, are a much needed resource. | ____ 
Corridor, linking Beira, via Dondo, to the | However, although the rehabilitation of the Where necessary, values have been converted from 
coalfields at Moatize (513 km) and to | Sena line will be beneficial to the existing | Mozambique meticais (M) to U.S. dollars at the rate of 
Malawi (570 km); the Beira Corridor, | coal mines at Moatize, any significant ex- chek Vy eiviat Minerals of Mozambique. Geolovical 
linking Beira to Zimbabwe (315 km); the | pansion of production, such as to the 9 Mmt/ Survey of Czechoslovakia, 1989, 326 p. an i. 
Limpopo Corridor, linking Maputo with | a envisioned by the Government, will be 
Zimbabwe (534 km); the Ressano Garcia | beyond the line’s capacity. OTHER SOURCES OF INFORMATION 
line, linking Maputo to the Republic of In 1990, Mozambique’s installed elec- 
South Africa (88 km); and the Goba line, | trical generating capacity was 2,323 MW, Ministério dos Recursos Minerais 
linking Maputo to Swaziland (68 km). of which 2,040 MW was accounted for by DireccAo Nacional de Minas 

Rehabilitation work was ongoing during | the Cabora Bassa hydroelectric plant. As in C.P. 2904, Maputo, Mozambique 
the year on the Beira, Limpopo, and Nacala | 1989, sabotage of the main power line py- Tel. 258-1-427-121/420-024 
corridors. The Beira Corridor was in use | lons prevented any export of Cabora Bassa Fax. 258-1-429-046 
throughout the year; however, the freight | electricity to the Republic of South Africa. Departamento de Cartografia e Producio 
handled along this corridor declined | Accordingly, power generation was limited de Cartas 
somewhat during the last quarter of the year | to about 0.5% of capacity, for consumption Direccao de Geologia Regional 
owing to port congestion at Beira. Delays | by the cities of Tete, Quelimane, and Instituto Nacional de Geologia 
at Beira were due in part to the need for | Nampula. Reportedly, 94.4 GW-h was so C.P. 217 
additional shunting locomotives (although | supplied in 1990, a 14% increase. Maputo, Mozambique 
5 new locomotives for this purpose arrived | Mozambique’s other hydroelectric plants, Empresa Nacional de Hidrocarbonetos de 
midyear) and to rehabilitation of some of | all comparatively small, generated a total Mocambique 
the ship berths. In addition, there were a | of 153 GWhin 1990. Thermal plant output C.P. 2904 
number of derailments along the western | totalled about 168 GW h. Maputo, Mozambique 
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By George A. Morgan 

utput of minerals in 1990 was National Energy Council, all of which had | About 1.5 ML of high quality diesel was 

negatively affected by the clo- | both Government and private sector repre- | imported from Angola and stored at 

sure of the Uis tin mine and by | sentation. The Namibia Petroleum Co. and | Luderitz in new tanks. About 28,000 tons 

reduced output from the cop- | the Namibia Electricity Development Co. | of mixed product was imported from 

per sector. The mining industry was esti- | are also part of the ministry. Four main Bahrain and landed at Walvis Bay. All 

mated to account for about 28% of the GDP | directorates in the ministry were the Geo- | liquefied petroleum gas and bitumen were 

and 73% of foreign exchange earnings. logical Survey, Mining, Energy, and Ad- | imported from the Republic of South Africa 

Prospecting was active, particulary in ministration and Finance. by railroad or truck transport. No bulk 

western Damaraland and in Kaokoland in A cooperation agreement signed with handling facilities exist at Walvis Bay or 

northwest Namibia. Anglo American Corp., | China provided for economic and technical | Luderitz. Prices of gas, diesel, and paraffin 

the Iron and Steel Corp. of South Africa, | assistance from China for 5 years. were Government controlled. 

Rand Mines Ltd., and Rossing Uranium Ltd. 

all had active exploration programs un- 
derway in the region. | PRODUCTION STRUCTURE OF THE 

Exploration in Kaokoland centered on the Output of the minerals sector was nega- MINERAL INDUSTRY 

Tsongoari-Otjipaka metasedimentary SYN" | tively affected as changes in ownership and Ownership of mining companies oper- 

clinal belt in the vicinity of Sesfontein. The new market assessments led to the closure oo in N P bj & comps 1 OP 

mixed sulfide assemblages of copper-lead- | rine Uis tin mine, one of the largest hard- Gate in Namibia was primar''y oa ted 

zinc-silver and barite are considered to be | 6.4 tin mines in the world. Gold Fields of | ar mn participation 1 “thi ine a 

exhalative stratabound submarine rock fa- | \4mipia’s Tsumeb Mine. noted for its , only a ii aaa an fe ns generally 

cies within iron formations. Tsongoart mineralogical diversity was to be closed a boat 880 prosp ene lic ‘ce h Id 

Exploration (Pty.) Ltd., affiliated withRand | (ying to exhaustion of reserves and in- out Pee the Depart 0 tf 

Mines, was active at the Tsongoari prospect | creased operating costs. Exploration in the Mine Oe thi a b b Pa sO w 

45 km northwest of Sesfontein. Rhino vicinity of Tsumeb continued in order to He i ‘le, son oe a we 

Prospecting and Mining Co.,1n partnership maintain a supply of copper to the Tsumeb See eee ention of Prose 

with Tsongoari, held many of the mineral iter. An pe . Pn += Navachab The Association of Prospectors and 

rights in the area. smelter. Anglo american \OFp. s INavacha Miners of Namibia, formed as a federation 

gold mine reached full production, and other | in 1986, had 44 paid up members, and was 

| companies were examining additional gold | also a member of the Chamber of Mines. 

GOVERNMENT POLICIES prospects in similar marble and limestone | Its primary function was to represent indi- 

AND PROGRAMS host rocks. vidual prospectors and small exploration 

Sn Discovery ofa 20 Mmt reserve of lead- and mining companies before the Ministry 

New petroleum legislation was intro- zinc-silver ore grading 10% lead and zinc | of Mines and Energy. 

; ; ; was announced. Other discoveries in the 
duced in response to potential production north western part of the country in or near a 

of crude petroleum and natural gas both | ‘1 ojand included copper-lead-zinc, and | COMMODITY REVIEW 
offshore and onshore. This legislation was id. A id cl hite d t Cee ee eee cee nel 

titled the Petroleum Exploration and Pro- gold. A world Class grapiite epos was 

duction bill, and the Petroleum Taxation located near Otjiwarongo, and rare earths Metals 

bill , and titanium mineralization were found at Copper.—Gold Fields of Namibia an- 

. . . Okorusu, about 10 km east of Outjo. PPO ™ ; 

A Foreign Investment bill was also in- The Mineworkers Union of Namibia nounced that its Tsumeb Mine would be 

troduced to the National Assembly that closed by midyear 1993 owing to exhaus- 

addressed repatriation of profits, security continued to press for increased member- | tion of ore reserves. In addition to com- 

; Lt : ship at the country’s major mines. Labor ; 

of title and tenure, availability of foreign | . . mercial sales of blister copper, Tsumeb was 

exchange, international arbitration, and fair ISSUCS, particu larly high wage demands, noted for its mineralogical diversity, having 

compensation in case of expropriation. were a factor m ‘Tsumeb s output level and provided innumerable specimens of unique 

The Government reserved the right to economit viabihty, and may lead to 1n- | Gy rare minerals to the world’s museums. 

take an equity position in any mining ven- creased mechanization. The smelter at Tsumeb was expected to 

ture. The Ministry of Mines and Energy had. |] ——£@#@—#- continue operation using concentrates from 

responsibility for making and enforcing | TRADE the recommissioned Otjihase Mine. Addi- 

policies related to minerals and energy. _____—— | tional reserves were about 22 km northwest 

Within the ministry and attached to the Six companies provided the bulk of fu- of Tsumeb at the Tschudi Mine. Tschudi 

Permanent Secretary were the Diamond | els and lubricants to Namibia through im- | has about 10 Mmtofore, and could produce 

Board, the Mining Advisory Board, and the | ports, there being no domestic refinery. | 50,000 mt/month of concentrate. 

167



Fl 

TABLE 1 

NAMIBIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1986. 1987 1988 1989P 1990° 
METALS 

Antimony, Sb content of sodium antimonate — 24 73 34 47 Arsenic, white 2,208 1,864 2,983 2,399 2,000 Cadmium metal, refined 61 51 106 88 75 Columbium and tantalum: Tantalite concentrate, . 
gross weight kilograms 8,186 13,809 6,905 5,730 2,000 Copper: 

Mine output, Cu content of concentrate 49,591 37,557 40,892 26,929 26,000 Metal, blister 45,688 | 35,488 39,970 37,978 37,500 Gold, Au content of smelter products kilograms 184 172 195 336 2,000 Lead: 

Mine output, Pb content of concentrate 37,494 32,997 37,200 23,710 25,000 Metal, refined 40,047 40,634 44,447 44,183 40,000 Silver, mine output, Ag content of concentrate | 
kilograms 107,525 103,264 116,520 108,247 107,000 Tin, mine output, Sn content of concentrate 880 1,097 1,182 1,120 800 Uranium, U308 content of concentrate 3,990 4,175 4,100 3,700 3,700 Zinc, mine output, Zn content of concentrate 35,371 39,650 36,694 41,675 35,000 

INDUSTRIAL MINERALS 

Diamond: 

Gem* thousand carats 970 970 890 910 960 Industrial* do. 40 50 48 17 40 Total do. 1,010 1,020 938 927 1,000 Fluorspar, chemical grade — — . ©1,500 £15,000 30,000 Granite 
71 730 2,783 6,496 10,000 Limestone and marble 33,829 £32,000 7,695 11,663 10,000 Lithium minerals: 

Amblygonite 52 106 147 131 — 100 - Lepidolite 52 61 18 4] 50 Petalite 751 749 1,477 1,226 1,000 Total 855 916 1,642 1,398 1,150 Mica | ee oe ee OO — 
Quartz 

851 2,173 48 7 10 Salt 
134,644 125,031 125,387 142,102 130,000 

Semiprecious stones: 

Agate 
87 100 99 93 100 Amethyst 37 189 115 149 150 Beryl 
4 1 I — 1 Chrysocolla kilograms 1,000 8,250 8,200 8,000 8,000 Dioptase do. 520 60 60 190 200 Rose quartz 172 365 896 602 300 Sodalite NA — 100 50 30 Tourmaline kilograms 2,878 1,709 223 973 1,000 Silica: 

_ High-purity 1,041 2,190 2,100 °2,200 2,200 For flux 5,918 6,000 6,000 6,200 6,200 “Estimated. ?Preliminary. NA Not available. 
EI 6,200 "Table includes data available through Sept. 30, 1991. 

“Data are compiled from the annual reports of the Chamber of Mines of Namibia, the Ministry of Mines and Energy, and from operating company annual reports as follows: Tsumeb Corp. Ltd. (TCL), South African Iron and Steel Corp. Ltd., Gold Fields Namibia Ltd., DeBeers Consolidated Mines Ltd., and others as available. 
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TABLE 2 | 

NAMIBIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Metric tons unless otherwise specified) 

Major commodity Major operating companies Location o: main capacity 

Copper. TsumebCorp.Ltd  Tsumeb © 15500Cu 
1n concentrate. 

58,000 

blister copper. 

Do. do. _ Kombat, 50 kilometers 12,000 Cu 
south of Tsumeb in concentrate. 

Do. do. Otyihase, near 16,500 Cu 
Tsumeb in concentrate. 

Diamond 
million carats | Consolidated Diamond Mines Oranjemund 1. 

(Pty.) Ltd. | 
Fluorspar Okorusu Fluorspar (Pty.) Ltd. Okorusu 40,000 

98% calcium 

fluoride. 

Gold Navachab Gold Mine Co. Navachab 1.5 Au. 

Marble 

cubic meters Karibib Marble . Karibib 2,500 marble; 

600 granite. 

Lithium SWA Lithium Mines (Pty.) Ltd. Near Karibib 1,500 
concentrate. 

Salt Salt Company (Pty.) Ltd. Swakopmund 150,000. 

| Tin Imcor Tin (Pty.) Ltd. Vis, 100 kilometers north 1,200 Sn 

Corp. of Karibib in concentrate. 

Uranium Rossing Uranium Corp. Rossing, 30 kilometers 4,800 

east of uranium oxide. 

Swakopmund 

Construction of a copper refinery re- Gold.—The Navachab Mine reached | world, only asmall staff was being retained 
mained a possibility because of good in- | nearly full capacity after 1 year of operation, | for care and maintenance. Purchase of 

frastructure, the availability of additional | producing about 2 mt/a of gold. The low- | tributor’s output of tin and columbite-tan- 

copper, both as imported blister and from | grade, open pit mine had reserves of about | talite would continue, estimated at several 
Namibian mines, and relatively abundant, | 9.5 Mmt averaging 2.6 g/mt, with a cutoff | hundred tons annually. 
low-cost electric energy. grade of 1.2 g/mt. Monthly output from the Urani , . 

The Kombat Mine, flooded in late 1989 | pit is about 500,000 tons at a stripping ratio ranium.—Rossing Uranium Ltd. was 
when the West Fault water-bearing fissure | of 5.5:1 for waste rock and ore. Mill design to reduce output sharply through 1993 
was breached during a blasting operation, | capacity was 62,000 mt/month. However, owing to termination of sales contracts. The 

neared full production capacity as pumps, | at yearend 1990 this had been expanded to | COmPany was unable to establish new sales 
hoists, and electric equipment were | 78,000mt/month through management and | COMtacts prior to the country’s April, 1990 
recommissioned. Difficult stragraphy and | control techniques. The low-grade and er- independence because it was subject to trade 
inadequate local drilling equipment pre- | ratic nature of the gold, found as free gold sanctions. Open pit mining operations will 

vented local resolution of the problem. | in quartz veins and skarns within marble, be scaled back to 5 d/week from 7 d/ week. 
Nearly 580 tons of oil well drillin g equip- require da computerize d method to survey, Overall about 400 jobs would be eliminated 

ment, along with personnel, were brought | sample, assay, and make ore block deter- out of a labor force of 2,400. Direct and 

1,400 km from Potchefstroom in the Re- | minations to minimize low recovery. indirect tax loss to the Government may be 
public of South Africa via railroad to locate about $24 million. A major contract with 

and plug the water fissure. A312-millimeter | Tin.—The Uis Mine, discovered in 1909 | 1°tl Compagnie Miniere of France was to 
main hole was drilled 530 m in 21 days to | and operated by the Iron and Steel Corp. of take effect in 1995. Electricite de France 

intersect the 5-m-wide development drift | South Africa since 1958, was closed be- | WOuld be the consumer of the 4,700 tons of 
near the water fissure. Secondary holes were | cause of lack of viability. Mining and uranium, to be supplied over a 7-year period. 

drilled off the main hole. Portland cement | milling costs have exceeded sale prices for Output was forcast to be about 3,175 tons 
railed from Cape Town was used withlocal | some time, and the operator had a $4.6 | ™ 1991, and 2,950 tons in 1992 and 1993. 

dolomite aggregate and fine sand to produce | million loss inthe 1990 financial year, with Industrial Minerals 

concrete for plugging the developmentdrift. | a $6.6 million loss projected for the 1991 
Over 800 m3 of concrete was poured to seal | financial year.' Considered to be one of the Diamond.—The reduction in output 

off the rupture. largest hard-rock mining operations in the | from older coastal deposits owing to 
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depletion of reserves was made up by the | Basin northwest of Tsumeb. One well was | ity study for the Epupa project, downstream | 
commencement of new operations on the | to be drilled in 1991. from Ruacana. A dam and hydroelectric plant 
Orange River. Output by Consolidated Assessment of the natural gas potential | at Epupa could provide 500 MW of elec- 
Diamond Mines Ltd. was shipped to | of the offshore Kudu Field was incomplete | tricity. Water cost were $0.23 to $0.77 per 
Windhoek for sorting and valuation. It was | owing to the lack of sufficient test data. In | m? at yearend 1990. Electric power costs 
then shipped to London for final valuation | order to extend the base of data available to | about $0.029 per kW h. 
and sale through the Central Selling Orga- | international petroleum companies, Ex- 
nization. Construction of cutting and pol- | ploration Consultants Ltd. was conducting OUTLOOK 
ishing facility in Namibia was considered | seismic tests for the Government, and 
impractical owing to the costs involved. planned 4,000 km of seismic work north of . a 

Walvis Bay in 1991. The company worked | New mining and investment legislation 
Fluorspar—Mill processing of fluors- | as advisorto the Government on Namibia’s | U2der consideration by the Government is 

par at the Okorusu Mine was hamperedearly | oil and gas potential. The greatest offshore | ©XPected to provide incentive and guaran- 
in 1990 because of high phosphorous con- | potential was believed to be between Walvis | t¢¢S to foreign participation in the Namibian 
tent and inadequate equipment. However, | Bay and the Orange River. mining sector. The health of the industry 
primary crusher capacity increased in April. will remain important to the country’s 
By August product compliance with respect | Reserves overall economy as mineral exports are the 
to phosphorous level was achieved for sales main source of foreign exchange earnings. 
in Europe. At yearend the mine was ex- Reserve data reported by operating | The loss of export sales of uranium, al- 
pected to produce about 50,000 mt/a of | companies in Namibia indicated reserves | though expected to be short-lived, will have 

fluorspar grading 97% CaF.,. of about | billion carats, 270,000 tons of | a negative impact on the sector’s overall 
contained copper, 100,000 tons of contained | export earnings. 

Granite.—A granite deposit consisting | uranium, 20 tons of gold, and 70 Mmt of 
of about 3.6 million m3 of black, green, grey, | ore grading .135% tin. 'Where necessary, values have been converted from rand 
and red stone was located on the Dymoeb (R) to U.S. dollars at the rate of R2.62=US$1.00 for 1989 and 

Farm, about 10 km north of Klein Aub in R2.59=US$1.00 for 1990. 
Rehoboth district. The owner of the deposit INFRASTRUCTURE | 
sought equity or joint-venture participation 
to produce about 560 m?/month. Capital | . WalvisBay, part ofthe Republic ofSouth | OTHER SOURCES OF INFORMATION 
costs were estimated at $1.5 million, and | Africa, had the ability to accept 28,000 mt/ 
cost of production was estimated at $139 | 4 of refined petroleum products, although | Agencies 
per m>. Electricty was available nearby, and private oil firms at the Port had considerably Association of Prospectors and Miners of 
gravel and pavedroads connected to Walvis | larger handling capacity. Luderitz can Namibia 

Bay, about 600 km distant. handle 1,500 mt/d of product. Over 330 P.O. Box 5059 

retail outlets handling petroleum products Windhoek 9000, Namibia 

Mineral Fuels were in Namibia. Telephone 061 34798 

Electric power is primarily from the 
There was no domestic output of crude | Ruacana hydroelectric plant using water di- Geological Survey 

petroleum or natural gas. The Oriental Pe- | verted from the Kunene River in northern P.O. Box 2168 
troleum Investment Corp. began a seismic | Namibia and southern Angola. Possible ex- Windhoek 9000, Namibia 
and airbone magnetic survey of the Etosha | pansion of this potential has led to a feasibil- Telephone 061 37240; Fax 061 228324 
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By David Izon 

-_iger remained the world’s sev- | als. Foreign investment was encouraged, with | smaller amounts of cement, clays, coal, 

. enth largest producer and fourth | incentives in the form of tax breaks and the | gold, salt, and tin. Hindered by the uranium 

| largest exporter of uranium in | waiving of custom duties for imported ma- | mines’ high production costs, the Govern- 

1990. Leading the economy | terials. The European Development Fund, | ment had little success selling its uranium 

was uranium production, exports of which | administered through the Ministeredes Mines | to new customers. Coal was produced in 

were the dominant foreign exchange earner. | et de l’Energie, established a $12.4 million | Anou-Araren, about 80 km northwest of 

Niger had the fifth largest uranium reserves | program forthe reassessment of gold and coal | Agadez. Phosphate deposits at Tapoa in 

inthe world. The minerals sector accounted | resourcesin the country. The initial objectives | southwest Niger, estimated to contain about 

for about 7% of the GDP in 1990. Uranium | were to conduct aerial surveys, collect and | 400 to 500 Mmt, were not exploited. 

accounted for 75% of total export proceeds | revise existing geologic data, and perform 

and about 13% of Government revenue. | strategic prospecting. Also, plans include site TRADE 

Although the annual export volume ofura- | evaluation and development of pilot projects. | ££ £@—£ {MH 

nium remained constant, the export contract | A feasibility study and construction of a coal Niger’s major imports from the United 

price and demand for uranium declined | washing plantat the Aaren Solomi coalfields | States were food items, machinery, and 

steadily. | is planned for 1992. An ongoing restructur- | spare parts valued at $10 million in 1989, 

The Government announced plans to re- | ing program for the uranium sector toreduce | the latest year for which data were available. 

structure the uranium sector to make it more | production costs to competitive levels relative | Exports to the United States in 1989 

competitive. The two main buyers of Niger’s | to long-term contract prices continued. amounted to about $2 million. Total imports 

uranium, France’s Compagnie General des In 1990, France and the United States | amounted to about $450 million in 1989, 

Matieres Nucleaires(COGEMA) and Japan’s | forgave certain debts owed by the country, | creating a negative trade balance of about 

Overseas Uranium Resource Development | and Niger benefited from a new debt re- | $83 million. Principal export products for 

(OURD), announced plans to halt subsidies | duction fund to buy back all of its outstand- | 1989 were uranium, agricultural products, 

to the country’s uranium producers. A strike | ing commercial bank debts. The buy-back | and tin. In 1989, the value of uranium ex- 

| in May 1990 by the Union of Mine Workers | program allowed the country’s debt service | ports amounted to about $235 million. Areas | 

caused France’s Caisse Centrale de Coop- | to be cut in half to $30 million per year and | of particular interest to the U.S. industries | 

eration Economique to call for a meeting of | leaves the country’s outstanding foreign | included oil exploration, industrial equip- 

the principal donor countries, the local op- | debts owed only to Governments and | ment, and other manufactured goods. 

erators, the World Bank, and the Govern- multilateral organizations. Niger’s main trading partners were France 

ment. A restructuring plan was to be devised and Nigeria. More than 80% of the country’s 

for the industry to prevent the failure of the | pPRQ:QDUCTION recorded exports were to France, and 35% 

two operating companies, the Sociéte des | ————__—____________—___ | of imports was obtained from France, the 

Mines de |’ Air (SOMAIR) and Compagnie Niger’s mining industry was dominated | largest purchaser of Niger’s uranium. Niger 

Miniere d’ Akouta (COMINAK). | by uranium production, with relatively | imported vehicles, machinery, and elec- 
The Government was also seeking to at- 

tract foreign and domestic private invest- 

ment in all aspects of the country’s economy TABLE | 

with its liberal investment policies. NIGER: PRODUCTION OF MINERAL COMMODITIES 

GOVERNMENT POLICIES (Metric tons unless otherwise specified) 

AND PROGRAMS Soe 
i Commodity? 1986 1987 1988 1989° 1990° 

Niger continued with the structural ad- Cement, hydraulic® 38,000 40,000 326,400 327,000 27,000 

justment program of its economy in 1990. Coli 28,644 164,313 £160,000 171434 170,000 

Major objectives of the program were to | Gypsum! 3,000 3,000 3,000 3,000 3,000 
stimulate growth in the mineral sector, cur- Molybdenum concentrate, Mo content* 20 8 15 13 10 | 

tail civil service size, and increase public and | Salt* 3,000 3,000 3,000 3,000 3,000 ! 

foreign investment in infrastructure and the | Tin, mine output, Sn content 80 94 119 71 70 

minerals sector. Emphasis was on the de- | Uranium, content of concentrate 3,662 3,493 3,482 3,013 3,000 

velopment of other minerals such as coal, | «Estimated. | 

gold, and oil. Other policy objectives were | ‘Includes data available through Dec. 18, 1991. | 

directed toward diversifying the participation | “>in an a ate laseetnae afoul 
in exploration for and production of miner- | :>Reported figure. 
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| tronic equipment from France and imported TABLE 2 

petroleum products and other consumer NIGER: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 goods from Nigeria. Other important trad- 
of pariner were a Federal Republic of (Metric tons unless otherwise specified) 

ermany, Italy, and Japan. 

Major Major operating Location of Annual 
STRUCTURE OF THE commodity companies main facilities - Capacity 

MINERAL INDUSTRY Cement Societe Nigerienne De Cimenterie Malbaza 37,000. 

EET Coal Societe Nigerienne De Charbon d’Anou Araren = Anou-Araren 150,000. 

The Government participated in equity | 1 __ Societe MiniereduNiger CEM Mei 100. 
sharing arrangements with several compa- Uranium Societe Des Mines De L’ Air Arlit and Taza 3500 . 

nies through its ministry of mines, Office Akouta 5000. 
National des Resources Miniere | ———— J _ 
(ONAREM). Production of uranium con- 
centrates were by twocompanies, SOMAIR | Was 3,000tons (metal). Production had been | Benin-Niger des Chemins de Fer et des 
and COMINAK. An unknown amount of | 0 4 decline since 1986 Stemming from low Transports. Other transport routes were 
gold is produced by artisanal miners. world demand for uranium and subsequent through Burkina Faso, Nigeria, and Togo 

eon’ eee to OL an 8030 Pome because Niger is landlocked. Ocean ter- 
TN rns non | Mm early Was 7. ut con- | minalsin Benin and Togo were about 1,000 COMMODITY REVIEW tracted buying prices for Niger’s U,O, re- | kmfrom Niger. 

mained at $28 per pound. 
Metals a 

Reserves OUTLOOK 

Gold.—Niger has considerable gold po- According to the International Atomic mining cones un fllmsesent | ES ABER) AEA), uranium (ea) | Uta wil esin hei of he 
of the extent of the resources are determined. | TS°TV°S 9 the Arlit-Akouta region in 1990 ever. the nerun zoals we ai red a diver In 1990, gold mining was done by small. | “°T estimated to be approximately 210,000 cipein e thee g0als are ey at ‘ual 
scale artisanal miners in the Koma Bangou tons. Substantial but undeveloped resources i lon the .  hermminn, y ee id 
goldfield, 120 km northwest of Niamey. | Wt also reported to exist in other parts of | ‘ eve end ot 1 can. Th ch as gold, 
a owever. other deposits were known to the country. Total reserves also estimated | ON Ore, fa pee Nine; € short-term 

exist alon: the Niger-Burkina Faso border by the IAEA are about 360,000 tons. Coal | eee anes Oe en) Prom: 6 e " | resources are estimated at 6 Mmt. There | 15ing, but current efforts by the Government 

Tin.—Small quantities of tin ore were athe, no oficlal voduce, } gues in 1990 for ments by prominent “il eompanies ed 

shah and Cust in he Air Mounuing |_| etd eleome adton the economy. » al TT O uitaine Oil Co. of France an 
by private individual operators. Production | INFRASTRUCTURE Exxon Oil Ao have already established 

was at its lowest in 1990, below a planned | deposits of commercial quantity in the ex- 
level of 250 mt/a owing to lower demand. The total distance of or roads ” | oo plored region. Prospects for commercial 

Uranium.—Uranium concentrate is pro- | 13,500 km, of which 3,170 km was bitu- Ge opmento economicrecovery, roeratn 
duced mainly from two concessions, onenear | minous. The paved roads included a 902- | j¢ continued, should improve the country’s 
the town of Arlit, 250 km northwest of | km all-weather road between Niamey and | jndustrial growth. Foreign participation in 
Agadez, and the other at Akouta. The opera- | Zinder anda 651-km “uranium road” from | the mineral industry is expected to continue. 
tors, SOMAIR and COMINAK, were joint | Arlit to Tahoua. Gravel and laterite roads 
ventures between the Government and sev- | covered a distance of 3,330 km to 3,470 “Where necessary, values for Niver have been converted 
eral French, German, Japanese, and Spanish | km. There were no existing railways, but | ,.. Communauté Financiere Africning francs (CFA) to U.S. 
firms. SOMAIR operated three open pit | plans were under discussion to extend the | dollars at the rate of CFA310=US$1.00 in 1990. 
mines near Arlit that produced uranium | Cotonou-Parakou line in the Republic of 

_ | silicate while COMINAK operated a single | Benin to Niger. The inland waterway of the 
underground mine at Akouta. The manage- | Niger River was navigable 300 km from | OTHER SOURCES OF INFORMATION 
ments of both companies were controlled by | Niamey to Gaya on the Benin border from 
France’s COGEMA, although the Nigerien | mid-December to March. The bulk of for- Office Nationale des Recherches Minieres 
Government held the largest equity sharesin | eign trade was shipped through Cotonou in B.P. 734 
both firms. Niger’s total production for 1990 | Benin via the organization Commune Niamey, Niger 
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By David Izon 

n 1990, Nigeria was Africa’s largest | of the nation’s Government-owned corpo- portedly, output of most other minerals 
crude oil producer and was the 10th | rations. To this end, average tariffs were | declined in 1990 except coal and clay 
largest in the world. Nigeria ac- | lowered, businesses were permitted toremit | minerals. 
counted for 2.7% of world production | 100% of their net profits, and expatriates 

and 8% of OPEC’s total production. The | were allowed to remit 75% of their salaries. TRADE 
hydrocarbon sector remained the mainstay Because oil served as the main revenue 
of the economy, accounting for about 30% | source for the country, it was evident that , 
of GDP of $26.6 billion.' The oil sector | the national policy was closely related to | __ Nigeria recorded a trade surplus of $1.5 
accounted for 82% of total Government | programs associated with fuel minerals. The | billion in 1990 compared with $158 million 
revenues in 1990 and about 97% of the | Government’s main policy wastomaximize | 12 1989. Value of total exports amounted to 
country’s total export earnings. The value | returns from petroleum exports by limiting | about $13 billion, of which petroleum ac- 
of exports from the oil sector amounted to | domestic consumption. To thisend,apolicy | Counted for about 95%. Mineral exports 
about $13.2 billion in 1990. The country | was adopted to look for ways to substitute | Other than oil accounted for 4.9% of total 
has considerable mineral wealth and po- | natural gas for other fuels for industrial and | ¢Xports. The United States remained 
tential for diversified development of the | residential use, thereby freeing more crude | Nigeria’s fifth largest export market after 
mineral industry. Vast reserves of natural | oil for export. Under a plan to increase | the United Kingdom, France, the Federal 
gas exist and barely have been exploited. | production capacity, the Government Republic of Germany, and Italy. Reports 
However, efforts to increase reserves to | guaranteed minimum profit margins of $2 | indicate that about $6.9 billion was spent 
about 20 billion barrels by 1995 was em- | per barrel for oil companies and offered tax | °9 Imports in 1990, representing an increase 
phasized with the country giving conces- | incentives to companies undertaking ex- | 0f25% over that of 1989. U.S. imports from 
sions to several companies for prospecting. | ploration and development. Contracts were | Nigeria amounted to about $5.9 billion in 
Some of such efforts have started to pay | signed to build new petrochemical plants | 1990, of which 98% was crude petroleum. 
off, with British Petroleum Co. (BP) of the | and refurbish the existing refineries to ac- | The U.S. trade deficit with Nigeria in 1990 
United Kingdom, Conoco Oil Co. of the | commodate the Nigerian LNG project. The | “4S more than $5 billion. The United States 
United States, and Den Norske Stats | Government’s plans to acquire equity in | WaS Nigeria’s fifth most important supplier 
Oljeselskap (Statoil) of Norway acquiring | overseas refineries have been temporarily | °f industrial inputs and capital equipment. 
concessions in addition to the existing | suspended. A pipeline system connecting | Nigeria was exploring ways of exporting 
companies in the country. the Kaduna, Warri, and Port Harcourt re- | 18 natural gas to the neighboring West 

Nigeria was the second largest supplier | fineries was underway, which will help to | African countries and elsewhere. In early 
of oil to the United States, accounting for | alleviate problems of product shortages | 1991, sales agreements were signed with 
14% of U.S. total imports. The Government | created by an inadequate distribution sys- | GaZ de France of F rance, Enel gas Co. of 
announced plans to give high priority to | tem. The Government had made plans to | Italy, Enagas Co. of Spain, and Distrigas | 
natural gas-based projects in an effort to | construct natural gas pipelines to neigh- | Corp. of the United States. 
diversify the country’s hydrocarbon exports | boring countries to facilitate transportation. 
and ensure production by the mid-1990’s. The Government embarked on an incentive STRUCTURE OF THE 
The Government announced its intention | program that stressed the other factors of MINERAL INDUSTRY 
to establish several export processing zones | the economy such as agriculture and ex- 
that were meant to encourage export-ori- | ploitation of other mineral resources. A oe . 
ented investment. significant foreign exchange policy was The Nigerian mineral industry in 1990 

adopted to move the exchange and interest an fominated oy the oil and gas antes, 
OTTO in terms of contributions to the country’s GOVERNMENT POLICIES rates closer to market value. GDP, employment, and export earnings. 

AND PROGRAMS ss | The Government had a 51% to 60% con- 
TT _|_ PRODUCTION trolling interest in all foreign mineral 

The thrust of Nigeria’s economic policies companies operating in the country. In an 
and programs in 1990 continues to be The mineral industry experienced some | effort to privatize its parastatal companies, 
summarized in the Structural Adjustment | growth in 1990, resulting mainly from the Nigeria restructured its largest corporation, 
Program (SAP) that was started in 1986 by | increased output of crude petroleum and | N igerian National Petroleum Corp., into 10 
the Government. As an integral part of SAP, | natural gas. OPEC was able to increase its subsidiary companies. They were to be run 
the Government instituted policies to re- | total production ceiling to 19.5 Mbbl/d, | ona profit and loss basis without Govern- 
move past legal barriers erected to limit | allowing member countries to produce | ment intervention. Other principal mineral 
foreign direct investment. A move was | above their allotted quotas. Crude oil pro- | agencies of the country included the Ni- 
made to privatize or commercialize most | duction in 1990 averaged 1.8 Mbbl/d. Re- | gerian Mining Corp., Nigerian Coal Corp., 
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TABLE 1 

Nigeria: Production of mineral commodities’ 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 1988 1989? 1990? 

METALS 

Columbium and tantalum concentrates, gross weight: : 

Columbite 13 48 50 46 44 

Tantalite — — — — 2__ 

Iron and Steel: 

Iron ore, gross weight thousand tons — 240 304 300 374 

Steel, crude do. 200 184 192 °200 133 

Lead: 

_ Mine output, Pb content* 100 86 85 2 106 

Metal, refined secondary 1,000 300 500 °500 ©1000 

Tin: 

Mine output, cassiterite concentrate:Gross weight 630 844 432 350 227 

Sn content 460 603 300 254 °165 

Metal, smelter 91 560 566 258 310 

Zinc ore and concentrate, Zn content (7) (?) (7) 2 2__ 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons _ 3,860 re§ 382 ©3,500 3,500 ©3500 

Clays: 

Kaolin 169 177 105 500 1,356 

Unspecifed 15,000 15,000 15,000 13,341 60,113 

Feldspar °3,500 485 190 945 714 

Nitrogen: 

N content of ammonia thousand tons — 225 300 364 °360 

N content of urea do. — 200 260 522 °550 

| Stone: | 

Limestone do. 1,850 | 2,627 1,712 1,315 1,136 

Marble 1,482 6,900 5,445 1,377 1,605 

Shale thousand tons 104 88 86 38 67 

MINERAL FUELS AND RELATED MATERIALS 

Coal do. 144 110 150 28 78 

Gas, natural: 

Gross million cubic meters 18,179 18,687 20,740 24,831 ©26,500 

Marketed do. 3,285 2,852 3,193 3,833 °4,050 

Petroleum: 
| 

Crude thousand 42-gallon barrels 534,165 486,869 569,400 626,489 669,393 

Refinery products: 

Gasoline do. 18,600 19,000 21,000 23,337 30,706 

Jet fuel do. 400 490 500 °510 “700 

Kerosene do. 8,700 9,000 10,600 11,873 14,521 

Distillate fuel oil do. 12,400 12,500 15,000 17,591 17,366 

Residual fuel oil do. 15,330 14,000 13,600 19,254 23,935 

Unspecified do. 4,700 5,000 5,000 2,274 3,806 

Total do. 60,130 59,990 65,700 °74,839 91,034 

‘Estimated. PPreliminary. 
'Includes data available through Nov. 15, 1991. 
Reported figure. 

3Less than 1/2 unit. 
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and the Nigerian Steel Development Au- TABLE 2 

thority. All important minerals such as coal, NIGERIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 
columbite and tin were mined by Govern- 

ment-owned companies or agencies. (Million metric tons unless otherwise specified) 

COMMODITY REVIEW Major commodity Major operating companies Location of Annual 
SS main facilities capacity 

Coal Nigerian Coal Corp. Enugu 144. 

Metals thousand metric tons ° * ° 

Reports indicate that gold and lead oc- | Iron ore National Iron Ore Mining Co. Itakpe, near Okene 325. 

currences were known in the country that Do. 
had been extensively explored by the Ni- | Iron and steel Ajaokuta Steel Co. Ltd Ajaokuta City 1.2. 

gerian Mining Corp. The lead-zinc-copper a4 
. wae . . (rolled steel). 

veins occurred within a mineralized zone | —— 
. wpe Do. Delta Steel Co. Ltd Aladja 1.00 

stretching from near Abakaliki in the (liquid steel). 
southeast to Gombe in the northeast. De- 32 

posits of galena and sphalerite were found (rolled steel). 

in the Cretaceous sediments along the Benue Do. Jos Steel Rolling Co. Ltd Jos 21, 

Rift structure, with accessory barite and Do. Katsina Steel Rolling Co. Ltd Katsina 21. 

fluorspar. The Abakaliki lead-zinc ore de- Do. Oshogbo Steel Rolling Co. Ltd = Oshogbo 21. 

posits were currently being exploited. Nitrogen: National Fertilizer Co. of Nigeria Onne 548 
thousand metric tons N content of 

Iron and Steel.—Iron ore deposits dis- ammonia. 
covered recently in other parts of Nigeria Do. do. N nt of urea 360 
were of the hematite-magnetite, hematite- SODIUM OMS Nisei National Penoleum Lagos BOS 

. Lae . etroleum, crude Nigerian National Petroleum Lagos 695. 
goethite and siderite-goethite types. These million barrels Corp. 
deposits are mineralogically and geologi- | petoleumrefinery products Kadunarefnery ||| Kaduna 40. 
cally similar to that of Agbaja and Itakpe | “po. ——~=C“‘i‘“—*™S*~*~”:””””:CWWaaireefinery=——“‘iésSOS;!W!#O€;3;«§*CUariélttttt!!}!|™6CU460UC~C~*~‘:~*W 
grading 37% to 47%. Deposits of com- | po... New PortHarcourtrefinery. PortHarcout. =~. stiC<CS~S*st~S~S 
mercial significance were at Ajabanoko, | ~po.~~~OldPortHarcourtrefinery do. 22 
Chokochoko, and Agbade-Okudu grading | 7, MakeriSmeltingCo.lid + Jos +}. 
30% to 47% Fe in addition to those at Agbaja thousand metric tons 
and Itakpe. Nigeria is in the process of | 

developing a steel industry with two major 
projects and several steel mills in different | civil unrest in Liberia had interrupted im- | encouraged continued development of the 
parts of the country. In 1990, the National | ports from that country in 1990. It is esti- | project. 
Iron Ore Mining Co. (NIOMC) produced | mated that the beneficiation plant would In early 1991, the Government was able 
about 374,000 tons of iron ore from the east | upgrade the Itakpe iron ore to 64% and 68% | to reach agreement with the U.S.S.R. to 
and west open pit mines at Itakpe near | Fe for Ajaokuta and Aladja, respectively. | reschedule $842 million of the existing debt 
Okene, with most of the output being | TheItakpe plant is expected to supply 2.155 | owed to the U.S.S.R., thereby enabling 
stockpiled for the Ajaokuta steel complex | Mmt/a of concentrates grading 64% Fe to | continuation of the Ajaokuta project. 
to be commissioned in October 1992. Some | Ajaokuta and 555,000 mt/a of super con- 

of the problems facing the steel industry in | centrates grading 68% Fe to Aladja. The Tin.—Tin production in the country was 
Nigeria are dependency onimported inputs | 63-km Itakpe-Ajaokuta railroad project | at its lowest since the early 1970's, from 
as feed materials, inadequate transportation | designed to transport iron ore from Itakpe | 10,000 mt/a to 227 mt/a in 1990. An addi- 
system, and lack of capital for proper | to Ajaokuta was commissioned in October | tional estimated 400 mt/a may have been 
funding of the projects. The ores that occur | 1990. Work on a 365-km railroad project | lost in 1990 through smuggling to neigh- 
mainly around Okene and Agbaja near | linking Ajaokuta and the Delta Steel | boring countries. There were plans under- 
Lokoja are of a low-grade and require | Complex at Aladja near Warri was started | way to renovate the tin mine in Jos in early 
beneficiation before being usable in thesteel | in late 1990. Other secondary and service | 1991. Major reasons for the weak domestic 
industry. The Itakpe beneficiation plant was | roads to the steel mills were at advanced | tin industry are that the cassiterite is found 
being established primarily to supply iron | stages of construction. at a depth of about 70 m, which is too ex- 
ore for the Ajaokuta and Delta Steel plants. Production of raw material requirements | pensive to extract by open pit methods and 
The Government expects to complete the | for the steel industry in the country, suchas | too shallow for underground mining due to 
Itakpe project by October 1991 in order to | coke from coal, is feasible. The Nigerian | ground water conditions. The reduction in 
reduce the importation of iron ore. As the | National Metallurgical Development Cen- | production was also due to a fall in world 
Ajaokuta and the Itakpe projects were still | ter determined that 41% of the country’s | tin prices; smuggling, which is estimated | 
under construction, the higher grade ore | coal reserves could be converted to coke. | to be 70% of production; frequent flooding 
required for direct feed into the furnace was | Funding so far by the Government had | of the mines; and the high cost of produc- | 
imported mainly from Brazil for use at | enabled the NIOMC to produce and stock- | tion due to lack of spare parts and high in- 
Delta’s direct reduction plant at Aladja. The | pile substantial quantities of iron ore and | flation. In 1990, Nigerian tin was mined 
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commercially from alluvial deposits by two | operation by 1995, with an initial capacity | Phases I and II were designed to manufac- 
major companies, Consolidated Tin Mines | of 4.25 Mm/?/d. Construction was sched- | ture nitrogen and plastic products, respec- 
Ltd. and Nigerian Tin and Allied Minerals | uled to begin in 1991, with export of LNG | tively. Phase III is designed to produce 
Products Ltd. Cassiterite was mined in as- | scheduled for 1995. advanced petrochemicals of simple aro- 
sociation with columbite, tantalite, and | matic-xylene type. Construction on phase 
tungsten minerals. Petroleum.—tThe production of crude oil | II will not start until phase II is completed. 

rose in 1990 to about 669 Mbbl. During the | The engineering, procurement, and con- 
Industrial Minerals first half of the year, the production rate | struction contracts for phase II were 

| increased from 1.82 Mbbl/d in January to | awarded to a consortium composed of 
The National Fertilizer Co. of Nigeria | 1.9 Mbbl/d in September. In July, the rate | Japanese, French, and Italian companies in 

(NAFCON) was the only plant producing | decreased slightly to about 1.67 Mbbl/d. | May of 1990. The estimated costs of the 
ammonia and urea. The existing facility at | Exports fluctuated from about 70% of | projects were about $1.2 billion. Export 
Onne, near Port Harcourt, maintained its | production in February to about 90% in | marketing agreements were signed with 

| output of about 1,000 mt/d of ammonia, | August, but averaged 83% of production | Dupont Oil Co. of Canada and Tochiat In- 
which was 97% of capacity. The complex | for the rest of 1990. The balance was dis- | ternational of Italy. Contractors for the 
also produced 1,500 mt/d of urea, as well | posed of mainly in deliveries to local and | construction were Chiyoda and Kobe of 

as various nitrogen-phosphorous-potash | offshore refineries for manufacture of pe- | Japan, Tecnimont of Italy, and Spie 
(NPK) fertilizers. The plant was a joint- | troleum products. Batignolles of France. 
venture operation between the NNPC and - 
M. W. Kellog Co. of the United States, Reserves 
which owns 35% of NAFCON. Natural gas Exploration and Development.— 
for NAFCON was supplied from the Alakiri | Eleven companies explore for, develop, and Nigeria was estimated to have oil reserves 
Field via a 14-km pipeline system. produce crude oil in Nigeria. Eight of the | of approximately 16 billion barrels, which 

11 companies have joint ventures with | could be increased to 20 billion by 1995. 
Mineral Fuels . NNPC, which has a 60% share in allofthem. | Known natural gas reserves were about 2.6 

Shell Oil Co. was the largest producer of | trillion m* ranking Nigeria fifth in the world 
Coal.—Coal contributed very little tothe | crude oilin the country, accounting for50% | innatural gas resources. Almost 70% of the 

country’s energy consumption. The Enugu | of total production in 1990. oil and gas reserves are onshore, and all 
coal field was the primary producing field Shell Petroleum Development Co. | were inthe Niger River Delta. Nigeria’s oil 
in the country. Production was maintained | planned to increase its $700 million invest- | reserves have high gas-to-oil ratios, and 
at about 144,000 mt/a, mainly for use by | ment to $1.2 billion by 1992 and aimed at | most of the new gas discoveries occurred 
the National Electric Power Authority, the | increasing its productive capacity to 1.3 | during oil exploration. The total in situ re- 
Nkalagu cement factory, and the Nigerian | Mbbl/d in Nigeria. Mobil’s Iyak Field, de- | serves of Nigerian coal were reported at 1.5 
Railway Corp. The Enugu- type coals were | veloped in 1989, reached a peak capacity | billion tons. A lignite belt exists across the 
of low grade and show very little coking | of 52,000 bbl/d in 1990. The company ex- | southern portion of the country. Reserves 
properties for use at Ajaokuta. The Lafia | pects reserves to total about 150 Mbbl by | of the lignite deposits were not accurately 
type coals are of amedium rank having good | 1993. known but were believed to be as much as 
coking properties but high ash and sulfur 250 Mmt. Total iron ore resources were 
contents. The indicated reserve value of the Refining and Marketing.—Nigeria has | estimated at about 2.5 billion tons, with an 
Lafia coal is 22 Mmt. Production of coal | four refineries, with a combined design | ironcontent averaging about 37%. About 2 
was solely by the Nigerian Coal Corp. | capacity of 445,000 bbl/d. The combined | billion tons of the total iron ore reserves is | 
(NCC) and its subsidiary, the Eagle Mining | output for 1990 was 62% of capacity due to | at Agbaja, with an average iron content of 
Co. various technical problems at the refineries. | 45 to 47% Fe. Reserve figures for columbite, 

There are two refineries in Port Harcourt, | feldspar, lead, phosphate, tin, zinc, and other 

| Natural Gas.—Nigeria produced about | the old one and anew one built near it. The | minerals were unavailable. 
26.5 billion m? of natural gas in 1990, of | new Port Harcourt refinery, commissioned 

which 24% was utilized. Most of the gas | in March 1989 anddesignedtomeetrapidly | 
was produced as associated gas from | rising domestic demand for petroleum INFRASTRUCTURE 
oilfields, and about 73% of the gas produced | products, operated at 75% of capacity in 

' in 1990 was flared. NNPC markets the gas | 1990. Most products were for domestic use The Nigerian railway system, the fifth 
| used in the country through its subsidiary, | except the heavier products, which were | largest in Africa, consists of 3,510 km of 
| the Nigerian Gas Co. In January of 1990, | exported. The supply of crude oil to the | 1.067-m-gauge track. The two main north- 
| the Utorogu gas plant was commissioned | domestic refineries increased by 6% over | south lines, from Lagos to Kano (1,126km) 
| with an installed capacity of 7.65 Mm/?/d. | that for 1989. and from Port Harcourt to Maiduguri (1,443 
| Gulf Oil Co. of Nigeria had proposed to | km), are connected by a 179-km east-west 
| gather all the associated gas from three of Petrochemicals.—A new development | line from Kaduna to Kafanchan. There are 
| its fields as feed to a processing plant for | project for the Nigerian petrochemical in- also five branch lines with railheads at 
| production and export of liquefied natural | dustry was designed to be implemented in Nguru, Kaura-Namoda, Jos, Idogo, and 
| gas at Bonny near Port Harcourt. The gas | three phases. Plants constructed under phase | Baro. The Ajaokuta-Port Harcourt line was 
| that remained after stripping was expected | | of the project were reported to have op- ! still under construction in 1990. Roads to- 
| to be sold locally. The plant was to begin | erated at20% of optimum capacity in 1990. | taled about 120,000 km, of which 35,000 
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km was paved. Inland waterways of about | equipment and metal-working industries are | of achieving industrial stability in the near 
9,000 km consisted mainly of the Nigerand | expected to grow, providing jobs for the | future may be feasible. Natural gas is ex- 
Benue Rivers, their tributaries, and the | extensive labor force yet untapped. Exploi- | pected to displace a small percentage of o11 
navigable routes to Kainji Lake. The Kainji | tation of recent coal discoveries and joint- | products from the local market and emerge 
Dam, with a capacity of about 11,500 MW, | venture agreements with foreign countries | into a substantial export business at the 
was the major source of hydroelectric power | are designed to improve the coking proper- | completion of the LNG program. When 
for the country. Major ports included Lagos, | ties, and increased production of coal will | outlined plans for a pipeline system to 
Port Harcourt, and Koko near Warri. Major | reduce importation of coal and coke. Rev- | neighboring countries are completed, gas 
airports were in Lagos, Kano, Port Harcourt, | enues thus saved will be used to fund other | could play a significant role in slowing the 
and most recently at Abuja, the proposed | capital ventures. Some of the raw materials | deforestation of West Africa. The 
new capital of the country. will continue to be imported because do- | Government’s fiscal and financial incen- 

mestic supplies will likely remain insuffi- | tive programs to encourage local and for- 
| Clent. The mineral industry as a whole | eigninvestment in new developments in the 

OUTLOOK should continue to enjoy considerable | mineral industry is expected to continue 
growth because of increasing activity inthe | through the mid-1990’s. 

Petroleum and natural gas willremain the | mineral fuels sector. The output of crude 

mainstays of the economy for the foresee- petroleum is expected to be raised to 2 Mbbl/ "Where necessary, values have been converted from Ni- 
able future. However, the key to new in- | dby 1995. Because of its abundance, natural | gerian naira (N) to U.S. dollars at N10.65=US$1.00 in 1990. 
dustrial development in Nigeria will as is being promoted as an energy source 

continue to be based on the successful aad asa chemical and petrochemical feed- OTHER SOURCES OF INFORMATION 

completion and operation of the iron and | stock. Therescheduling in 1990 of Nigeria’s | Federal Ministry of Mines and Power 
steel complexes. The iron and steel complex | foreign debt of $32 billion will enable the | . Six Storey Building, 
at Ajaokuta that was expected to be com- | country to continue to undertake major | Lagos, Nigeria | | 
missioned by the end of fiscal 1991 was | fiscal projects aimed at promoting rapid | Nigerian National Petroleum Corporation 
postponed to October 1992. With the de- | industrial growth. Assuming no major de- | NNPC Building Falomo 
velopment of the steel industry, heavy | clines in world oil prices, Nigeria’s goals | Lagos, Nigeria 

| i 
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By Lloyd E. Antonides 

O major change in the status of | index for 1990 rose more than 4% above | trates of gold, tin, tungsten, and columbium- 
Rwanda’s mineral industry for | that of 1989—still modest but the highest | tantalum from a few of the many recorded 
1990 was reported. Thus, it ap- | in the 5 years since 1985’s 1.1% deflation. | deposits of a large variety of minerals. 
peared to be recovering slightly The population in the Maryland-size, | Production of natural methane gas—for use 

from the mid-1980’s slump. While miner- | rugged highland country was very dense | as fuel in a brewery—as well as limestone 
als again made only a very small contribu- | and the annual growth rate was more than | and cement also was maintained. Minor 
tion to the economy, the Government | 3.5%. An overwhelming majority of the | production of gem stones was reported as 
continued promotional efforts toward more | officially French-speaking, mostly Chris- | well, and undoubtedly, some construction 
significant development of the rather at- | tian population lived on farms. More than | materials were produced. 
tractive production potential for a variety | 90% of the active labor force had agricul- Mineral trade data available for Rwanda 
of minerals. But possibilities of near-term | ture-related occupations. Literacy was al- | showed that historically, Europe—particu- 
investment in expansion of mineral pro- | most 50%. A rather stable, though | larly Belgium—was the destination of al- 
duction became less likely after October | military-dominated, political environment | most all mineral commodities produced in 
when Rwandan exiles from past tribal | existed for nearly two decades until the | Rwanda. In 1988-89, this included all the 

conflicts invaded from Uganda. Hostilities | October invasion by exiles, most of whom | gold, cassiterite, wolfram, and colombo- 

continued into 1991 in the north and east. | had been living in Uganda for many years. | tantalite. Import data for 1988-89 indicated 
Data on the GDP contribution from The Government long maintained a lib- | two mineral commodities, petroleum 

minerals in recent years was not yet avail- | eral approach to trade and investment, and | products and steel, were among the five | 
able by mid-1991, but probably was | legislation encouraged foreign investment. | imports having highest value. Salt imports 
somewhat less than the 2% recorded inthe | A new investment code went into effect in | were of low value. Overall coffee and tea 
early 1980’s. Latest data indicated that, in | 1987 that simplified procedures and offered | had the highest export value and most went 
that period minerals provided up to 15% of | more incentives. Import controls were still | to Western Europe, a little to the United 
annual export earnings. Data for 1989 | restrictive, but tax and trade reforms were | States. The United States took most of the 
showed exported mineral products, ex- | part of structural adjustment talks with the | pyrethrum extract, an insecticide ingredient. 
cluding gold that was reported produced, | World Bank/IMF that continued through | Oftotal imports, Belgium-Luxembourg was 
were more than 6% of the total value of | 1990 into 1991. Since the mining difficul- | the major source, followed closely by Kenya 
exports—$6.6 million out of $101.8 mil- | ties in 1985, the Government regularly | and Japan, then the Federal Republic of 
lion.! The GDP for 1990 was $2.04 billion | budgeted for studies on how best to re- | Germany and France. The United States was 
according to International Monetary Fund | structure and revive the minerals industry, | a minor supplier. Rwanda is an associated 
data, and remained one of the world’s lowest | especially the tin sector. Regie d’ Exploi- | state of the EC and a member of some or- 
per capita. In current Rwanda Francs, this | tation et de Development des Mines | ganizations promoting regional economic 
showed a decrease of about 2.5% for the | (REDEMI), an organization created in | planning and coordination. 
second year in a row but well within the | 1988—but reportedly only 51% owned— The structure of the mineral industry was 
range of fluctuations reported over the past | by the Government for the purpose of re- | simple. The Government was a major par- 
5 years. However, the economy was con- | opening 20 old tin and tungsten mines, was | ticipant in mineral ventures in Rwanda in 
sidered to be in a declining trend. having some success based on latestcountry | the recent past and apparently expected to 

As always, the economy was heavily | production statistics. A year or so earlier, | have to continue to play such a role by 
dependent on agriculture. Including pro- | another presumably Government-associ- | forming REDEMI and COPIMAR. Most 
cessing, it comprised about 40% of GDP. | ated agency, Cooperative de Promotion de | actual production continued to be by indi- 
Foreign aid also was a major factor in the | 1’ Industrie Miniere Artisanale | vidual artisans or small cooperatives. 
economy, as it had been for at least the past | (COPIMAR), was established to train ar- Commodity-specific information was 
decade, as export earnings dropped and | tisans in mining-related activities, report- | very meager during the year. Gold pro- 
Government budget deficits rose. Although | edly with European Development Fund | duction continued to be the most significant 
most of the agricultural activity was sub- | backing. Also, the UN and individual | activity. Gem stones, particularly sapphire 
sistence farming, coffee and tea exports | countries had several projects toaid mineral | and tourmaline, were reported to be in new 
provided more than 90% of exportearnings. | development over the past decade. but still limited production. Natural gas, 
Thus, the continued drop in coffee prices— Mineral production statistics that became | methane, from Lake Kivu, was being con- 
1990’s was less than one-half that of 1985- | available in 1990 showed asomewhat better | sidered as feedstock for nitrogen in a fer- 
86—caused difficulties in the economy. In | picture of mine output in the previous few | tilizer venture being evaluated by a U.S. 
spite of the Government’s attempt at | years than had earlier been the case. Ap- | company. | 
maintaining prudent economic management | parently, 1990 witnessed continued mine Output of beryl apparently remained 
based on long-standing conservative fiscal | production by cooperatives and individual | suspended since 1985, as did tin metal from 
and monetary policies, the consumer price | artisans. This included ores and concen- | a smelter started up just north of Kigali in 
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| TABLE 1 

RWANDA: PRODUCTION OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Commodity’ 1986 1987 1988 1989? 1990 

Cement . 52,577 69,364 58,073 67,706 60,000 

Columbite-tantalite, ore and concentrate, 

gross weight? — — r] "64 50 

Gold, mine output, Au content* kilograms 6 9 re15 re732 700 

Natural gas, gross thousand cubic meters °900 955 903 900 900 

Tin: Mine output, Sn content®? 29 — — 762 750 

Tungsten, mine output, W content*® 13 11 3 105 100 

‘Estimated. PPreliminary. ‘Revised. | 

Includes data available through July 1, 1991. 

“In addition to commodities listed, some gem stones (sapphire and tourmaline), limestone for cement, and possibly some for agricultural use, and presumably some other construction materials (clays for brick and tile, sand 

and gravel, stone, et al.) are produced, but information is inadequate to make reliable estimates of output. Beryllium (Beryl concentrate, estimated 10% BeO) production last reported in 1985 at 27 mt/a. Tin metal production 

(smelter output) last reported in 1985 at 800 mt/a when the smelter reported shut down. 

Estimated 22% Ta plus 30% Cb (reported in 1985 at 27% Ta205). 

4Where estimated, reported gross weight output estimated to contain 92% Au. 

Reported gross weight output estimated to contain 70% Sn. 

Reported gross weight output estimated to contain 54% W (68% WO3). 

1981. The latter operation was owned by _ nal system of paved roads was excellent, The outlook for mineral production was 
the country’s sole formal mining entity at and new road construction and improve- _a gradual and small growth in the near term. 

the time, a company 49%-owned by the ment projects were continually under way. Major increases would require a substan- 
Government. It failed owing mostly to the But long and difficult external connections tial change in market prices for Rwanda’s 

collapse of the tin market price; but man-__ to Indian Ocean ports 1,500 km east of minerals as well as resolution of political 
agement problems of the other partner, a Kigali in Mombassa (Kenya) and Dar es _ problems. | 
Belgian company, were alsoafactor.Alow Salaam (Tanzania) were a constraint on | | 
tin price kept the plant idle through 1990. trade—typical c.i.f delivered costs of iM- where necessary, values have been converted from Rwanda 
Low market prices apparently alsocontrib- ports being 30% higher than f.o.b. on ves- francs (RF) to U.S. dollar at the rate of RF82.60=US$ 1.00 for 
uted to continued reluctance of investorsto sel in port prices. Rwanda has no railways, —_ 1990 values and RF79.98=US$1.00 for 1989 values. 
pursue oil possibilities suspected since at _ but international funding of road improve- 
least the mid-1980’s along the geological mentsinTanzaniatoa similarly funded new 
rift in western Rwanda. Peat was another _road-rail terminal at Isakaon the railroadto OTHER SOURCES OF INFORMATION 
unexploited source of energy, considered Dar es Salaam was expected to result in | | 
as fuel for the cement plant. Lithium min- much lower costs and transit time. Lake 4 

; ; ; ; gency 
erals, produced for a few years in the 1970’s, | Kivu provided some low-cost transportation 
were also said to have some potential for toa limited area, and the international alr- Ministry of Industry and Handicrafts 

revived output. port at Kigali was an important factor in the Republic of Rwanda | 
Mineral reserves data were notavailable, transportation picture. . a: 

. . P.O. Box 73, Kigali, Rwanda 
although a large number of deposits were Ample hydro electric power and the , 

. ode Phone: 011-250-75417 
referenced as to general size and recorded availability of methane and peat for fuel 
by the French Bureau de Recherches were advantageous to further industrial and 

Geologiges et Minieres(BRGM)onamap minedevelopment. However, theelectrical Publication 
published in 1982 for the Government of distribution system was still rather limited. 

Rwanda. Communication links with the rest of the Map of Mineral Deposits of Rwanda 
Transportation in Rwanda was dependent world were among the best in Africa, and Ministry of Natural Resources, Republic 

on the extensive road network. The inter- _ the internal telephone system is reliable. of Rwanda, 1982. 
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THE MINERAL INDUSTRY OF SENEGAL, 
THE GAMBIA, AND GUINEA-BISSAU 

By Hendrik G. van Oss and David Izon 

TT vs vpAgA_|_ Large deposits of iron ore are also found in | declined slightly for the second year in arow. 

SENEGAL this terrane, as are scattered occurrences of | As in 1989, the decline reflected a decrease 

base metals, tantalum, and columbium | in output from Compagnie Sénégalaise des 

The production of mineral commodities | mineralization. Phosphates de Taiba (CSPT). CSPT was the 

was an important component of the overall Exploration was ongoing during the year | larger of the country’s two phosphate pro- 

Senegalese economy in 1990 and was the | for additional phosphate reserves, crude oil | ducers, and the decline was due to a loss of 

dominant factor in the country’s industrial | and natural gas, titaniferous sand deposits, | sales to the EC. The decrease in demand on 

sector. Total mineral commodity sales ac- | and gold. the European market was almost completely 

counted for an estimated 11% of the offset, however, by very strong demand for 

country’s GDP of $5.84 billion,! counting | Government Policies and Programs calcium phosphate by the local fertilizer 

mineral fuels, or 5% of GDP, excluding company Industries Chimiques du Sénégal 

mineral fuels. Primary mineral production, The Government is a major participant | (ICS); sales to ICS by CSPT increased 21%. 

largely of calcium and calcined aluminum | in Senegal’s mining sector and strongly | Phosphoricacid production by ICS increased 

phosphates, accounted for 22% of total | supports the further development of the | 26% to 228,082 tons, and manufactured 

mineral sales. Nonfuel secondary mineral | mineral industry. A high priority of the | fertilizer output increased overall 48% to 

commodity production was mainly cement, | Government is the development of non- | 173,323 tons. Crude aluminum phosphate 

phosphoric acid, and manufactured fertil- | phosphate mineral commodities for which | production by Société Sénégalaise des 

izers; these accounted for 23% of mineral | reserves are fairly well known, notably ti- | Phosphates de Thiés (SSPT) was again re- 

sales. Refined petroleum product sales ac- | taniferous sands, iron ore, gold, peat, and | ported to be nil. However, this merely re- 

counted for the rest. Exports of mineral | oil. With respect to the last, bidding was | flected the fact that all of the mine output was 

commodities accounted for about one- | opened in May 1990 for an offshore block | calcined. Inprevious years, quantities of crude 

quarter of total exports and were mainly | adjoining Guinea-Bissau waters. aluminum phosphate were sold to Europe, 

phosphates and fertilizers. Almost 20% of In an effort to encourage mineral explo- | but, beginning in 1989, there was a lack of | 

Senegal’s total imports were of mineral | ration in Senegal, the Government has in | demand there for the raw product. There 

commodities, largely crude oil and petro- | recent years drafted legislation governing | continued, however, relatively strong demand 

leum products, and sulfur and ammoniafor | new ventures in this sector. In 1986, anew | for calcined aluminum phosphate, which is 

the fertilizer industry. petroleum code was adopted, thus abro- | commonly reported as clinker. 

Most of Senegal is made up of Mesozoic | gating the Petroleum Code of 1960. The Cement production showed a large in- 

and Tertiary sedimentary rocks of the | new petroleum legislation was followed by | crease, apparently driven by strong local sales, 

Senegal Basin. Lower Tertiary rocks host | the adoption of anew investment code, law | which increased 22% to 462,324 tons, worth 

the country’s phosphate and clay deposits. | No. 87-25 of July 30, 1987. Apart from | about $61 million. The increase in local sales 

Salt beds in Jurassic rocks offshore have | detailing certain licensing and tax exemp- | was despite a reported decrease in the num- 

yielded salt diapirs, some of which have | tions for new investments, the new invest- | ber of construction starts and may reflect 

formed stratigraphic traps for oil derived | ment code identifies mining as a | indirect export demand, as opposed to direct 

from Cretaceous source rocks. Other hy- | high-priority sector of the economy. Anew | exports by the producing company. 

drocarbon traps are associated with folds | mining code, law No. 88-06, was adopted Natural gas production data for 1990 were 

that appear to have been formed by normal | August 26, 1988, in time for the signing of | not available. Toward yearend 1988, the 

faulting related to the opening of the Atlantic | a major agreement with an international | country’s sole producer reportedly had an 

Ocean. Senegal’s coastline contains alarge | company for the exploration and potential | output of about 14,000 m°/d. Efforts during 

resource of titaniferous sands. These are, | development of Senegal’s resources of ti- | 1989 to increase this output apparently were 

presumably, derived from Precambrian | taniferous sands. The Government has | unsuccessful. Output likely declined that year 

granites outside of Senegal and deposited | adopted a privatization program that, ini- | and in 1990, based on the decline in reported 

in Senegal by longshore currents. Lower | tially, will include selling the parastatal | crude petroleum output, much of it conden- 

Proterozoic rocks are found in southeast | cement company. sate, from the same wells. 

Senegal, mostly volcano-sedimentary rocks 
of the Birimian Series and granites. The | Production Trade 

Precambrian rocks host a number of gold 

deposits, generally associated with quartz The output of mineral commodities was Exports from Senegal totaled approxi- 

veins and/or iron sulfides, and commonly | mixed in 1990. Production of calcium phos- | mately $840 — 850 million in 1990, of 

within northeast-trending shear zones. | phate, the backbone of the mining sector, | which an estimated $200 — 230 million 
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TABLE 1 

SENEGAL: PRODUCTION OF MINERAL COMMODITIES! 

Commodity” 1986 1987 1988 1989° 1990? 

Cement, hydraulic metric tons 359,446 372,071 390,956 379,793 469,537 

Clays: Fuller’s earth (attapulgite) do. 381,857 111,048 118,725 98,882 114,610 

Petroleum: 

Crude thousand 42-gallon barrels — °11 20 13 oo 8 

Refinery products: Oo 

Gasoline do. 550 800 951 “2,261 42,520 

Kerosene and jet fuel do. 400 576 799 652 682 

Distillate fuel oil do. 650 1,270 1,564 ©2,000 2,057 

Residual fuel oil do. 750 | 1,395 1,815 1,493 1,500 

Other do. 20 43 "44 57 32 

Refinery fuel and losses do. 230 213 227 185 209 

Total do. | 2,660 4,297 °5,400 6,648 . ©7,000 

Phosphate rock and related products: 

Crude: 

Aluminum phosphate — thousand metric tons 131 191 119 ©5115 - ©3105 

Calcium phosphate do. 1,850 1,874 2,326 2,213 — 2,147 

Manufactured: 7 

Aluminum phosphate, dehydrated® do. 60 89 61 100 91 | 

Other’ do. | 5 4 2 2 1 

Salt metric tons | 114,151 75,442 75,000 °Q7 000 92,000 

*Estimated. PPreliminary. ‘Revised. 

‘Includes data available through Jan. 24, 1992. 

*In addition to the commodities listed, Senegal produced clay, sand and gravel, and stone for local construction purposes, limestone for cement, and natural gas for electricity generation. Information is inadequate to make 

reliable estimates of output levels, although, at yearend 1988, gas production was reportedly at a rate of 500,000 cubic feet per day. 

3Attapulgite production for 1986-87 is for Société Sénégalaise des Phosphates de Thiés (SSPT) only. Data are unavailable for the production from Compagnie des Produits Chimiques et Matériaux for this period, although 
it was likely to have been about 10,000 metric tons per year. 

“Includes gasohol, reported as 66% of total production in 1989 and 68% in 1990. 

5Output was reported by SSPT as nil. Estimate based on required usable crude output for reported clinker (dehydrated aluminum phosphate) production. 

Derived from crude product output, including any stockpiled from previous year. 

7SSPT products marketed under the trade names “Balifos” and “Phospal.” 

was accounted for by mineral commodi- | lion. Refined petroleum products exports Senegal’s imports in 1990 totaled about 
ties. As in the past, the dominant mineral | were about $25 million. Salt exports in- | $1.05 billion. Of this amount, mineral 
commodity exports from Senegal were of | creased96% to $8.8 million, and attapulgite | Commodity imports are estimated to have 
phosphate rock and derived manufactured | exports increased 33% to $5.6 million. accounted for about 20%. Of this trade, 
fertilizers and phosphoric acid. Exports of Europe has been a traditional major | Crude oil and petroleum product imports in 
calcium phosphate rock declined almost9% | customer for Senegalese calcium phos- | !990are estimated to have been worth about 
in tonnage, but increased in value 5.5% to | phates. Concerns in the EC over the high | $190 million. Imported mineral inputs for 
$70.6 million. Aluminum phosphate rock | cadmium content of the Senegalese mate- | the fertilizer industry were worth an esti- 
exports were reported as nil, because the | rial has led to a dramatic decline in sales to | mated $20 million, of which sulfur imports 
entire production was calcined. Exports of | the EC in recent years. In 1990, such sales | accounted for about 90%. Petroleum 
the calcined product, called clinker, de- | fell by almost 29%. This decline has been products were imported from a variety of 

clined 11% in tonnage but increased almost | mitigated, however, by sales to Asia, par- | Sources, including $5.1 million from the 
17% in value to $4.5 million. Phosphoric | ticularly the Philippines and Indiaand, new | United States. Crude oil imports were all 
acid exports increased 28% in tonnage and | for 1990, to Iran. About 65% of calcium | from Nigeriaand Gabon. In 1990, Senegal’s 
were $60.2 million. Manufactured fertilizer | phosphate exports in 1990 were to these | imports of sulfur from the United States, 
exports were worth $25.3 million. three countries. Exports of calcined alu- | the only significant nonfuel mineral trade 

For cement, reported exports were those | minum phosphate continued to be all to | between the two countries, declined 86% 
of the producer only and amounted to $1.2 | Europe. As in past years, phosphoric acid | to only $1.1 million. The remainder of | 
million, compared with local sales worth | exports were almost all to India. About one- | Senegal’s sulfur imports, amounting to 
$61 million. The local sales represents an | half of manufactured fertilizerexports were | 187,000 tons, were from Canada, Saudi 
increase of 30% from sales in 1989. How- | to Europe; the rest were to various West | Arabia, and France. 
ever, because the construction-industry in | African countries. West African countries 
Senegal declined in 1990, itis assumed that | were also the main customers for Senegalese Structure of the Mineral Industry 
the healthy local sales were partly forresale | refined petroleum products exports and salt. | oo 

as exports. It is estimated that such sales | Attapulgite exports were almost all to the | In 1990, the mining industry of Senegal 
| may have been worth as much as $30 mil- | EC. | was dominated by the production of phos- | 
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phates and derived phosphoric acid and | Commodity Review the Government of Senegal continued to 

manufactured fertilizers. Sulfur and am- finance the venture after about 1985, and 

monia for the latter were imported. The Metals.—Iron Ore.—Past feasibility | reportedly, now owns almost all of the 

Government owned 50% of both phosphate | studies of the Falémé iron deposits in | company. An audit of the past work on the 

mining companies and part of the fertilizer | southeast Senegal have enumerated three | Falémé Project was commissioned in 1989, 

factory. Apart from construction materials, | hematite and two magnetite deposits of | and the Government released the results in 

primary mineral production was dominated | potential economic interest. The largest of | October 1990. The audit essentially con- 

by the production of attapulgite, salt, and | the hematite deposits, Koudékourou, is 70 | firmed the previously determined reserves 

small quantities of hydrocarbons. The | km east-southeast of Kédougou, and was | of about 300 Mmt grading 60% iron, the 

Government owned shares in most of the | the main impetus for the formation of the | need to build approximately 300 km of new 

producers of these commodities. Limestone | Société des Mines de Fer du Sénégal Ori- | heavy-duty railroad to connect the deposit 

for cement clinker was mined by the cement | ental (MIFERSO) in 1975. As formed, | with the existing railroad at T ambacounda, 

company, which was 100% Government- | MIFERSO was a joint venture of the | and the need to construct an iron ore- 

owned. Governments of Senegal and France, and | shipping port 30km east of Dakar at Bargny. 

Anestimated 4,500 persons worked inthe | German and Japanese companies. The | However, although the audit confirmed the 

mining and related industries, of which about | French and German interests drilled the existing feasibility study’s cost estimates, 

2,400 were employed in phosphate mining | deposits and conducted a feasibility study | it questioned some of the infrastructural 

and about 1,000 in the fertilizer industry. In | during the late 1970’s and early 1980’s. | criteria upon which they were based. It was 

addition, the majority of the country’s ap- | Although the reserves demonstrated by felt that significant cost savings could be 

proximately 2,000 railroad employees anda | these efforts were of interest, the needed realized by simplifying the port and railing 

significant proportion of Dakar’s port | ore transportation was felt by the foreign | facilities; potentially, costs for the project 

workers owed their livelihood to the trans- | partners to be too costly to justify devel- | could be reduced below $700 million. A 

portation of mineral commodities. opment of the deposit. Accordingly, only | new full feasibility study was recommended 

TABLE 2 

SENEGAL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Metric tons unless otherwise specified) 

Commodity Major operating companies Location of main Annual 
facilities capacity 

Attapulgite Compagnie des Produits Open pit mining of °20,000 attapulgite. 

Chimiques et Matériaux 4 deposits at Nianing, 

80 kilometers southeast 

of Dakar 

Do. Société Sénégalaise des Open pit mine 15 kilometers ©120,000 attapulgite. 

Phosphates de Thiés (SSPT) southwest of Thiés 

Cement Société Ouest-Africaine Limestone quarry and 700,000 kiln output. 

des Ciments cement plant at 
Rufisque, 20 kilometers 
east of Dakar 

Mineral fuels: 

Crude oil and 

natural gas Tullow Oil Plc. of Diam Niadio gasfield, NA. 

Ireland and Société 40 kilometers northeast 

des Petroles du of Dakar 

Sénégal 

Petroleum products, 
thousand barrels Société Africaine de Oil refinery near 8,800 crude input. 

Raffinage Dakar 

Phosphates: 

Aluminum phosphate SSPT Open pit mine °410,000 aluminum 
17 kilometers north phosphate ore, 
of Thiés 350,000 clinker. 

Calcium phosphate Compagnie Sénégalaise des Open pit phosphate 2,300,000 calcium 
Phosphates de Taiba (CSPT) mines at Taiba, phosphate ore. 

38 kilometers north- 

northeast of Thiés 

Do. SSPT Open pit mine 100,000 calcium 
near Thiés phosphate ore. 

Salt Société Nouvelle des Salins Marine salt recovery ©175,000 salt. 

7 de Siné-Saloum ponds west of Kaolack 

‘Estimate. NA Not available. 
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| to test this, especially the possibility of sig- | of calcium phosphate production in 1990, | of Ireland. The gas output is burned in a 
nificantly reducing the costs for the needed | asin 1989, marked a significant change from | power station 18 km east of Dakar. Toward 
railing infrastructure. The Government was | the company’s traditional emphasis on the | yearend 1988, natural gas production re- |. 
seeking financing for this feasibility study | production of aluminum phosphates. Alu- | portedly was at a rate of 14,000 m?/d, but 
at yearend. minum phosphate, when calcined and | complete production data for 1988 and for 

ground, can be used directly as a fertilizer. | 1989-90 are unavailable. Attempts to in- 
Titanium.—Following the October | In past years, because of high energy costs | crease output by drilling additional wells in 

1988 signing of an agreement with the | in Senegal, only about one-half of the ma- | 1988 and 1989 were evidently unsuccess- 
Government, Du Pont Senegal, Inc., a | terial was calcined in country; the rest was | ful. | 
subsidiary of E. I. du Pont de Nemours & | sent to Europe where energy costs were There was no reported onshore geo- 
Co., commenced detailed exploration ofits | lower. Demand for the raw product overseas | physical exploration conducted in 1990; 
concession for titaniferous sand deposits. | had been declining since 1987, and the | however,a3,600-line-km offshore seismic- 
Sampling south of Dakar began early in | company reported no production or sales | gravity-magnetics survey was run for the 
1989, and a section of coastline north of | of this commodity in 1989 and 1990. Pro- | Government petroleum agency Société 
Joal was drilled between June 1989 and | duction did occur, however, albeit at re- | Nationale des Petroles du Sénégal in 1989. 
February 1990. In March 1990, the drillrigs | duced levels, solely to provide raw material | In addition, 800 line-km of seismic data 
were moved north of Dakar to an area west | forthe calcined product, whichthe company | covering the Déme Flore area, 60 km off- 
of Kébémer. Reportedly, although the de- | calls clinker, and for small production of | shore Casamance, was reprocessed for the 
posits south of Dakar were found to be too | the calcined and ground product called | Government. This geophysical work was 
small for the company’s needs, those to the | Phospal. Although production of clinker fell | done in preparation of a promotional 
north still showed promise, andexploration | significantly during the year, exports in- | package for a 6,500-km offshore block 
of them was to continue in 1991. The | creased 14% to 98,380 tons; the production | covering the Dome Flore area. The block 
company was hoping to delineate adeposit | deficit was met from stockpiles. Exports | was opened to bidding in May 1990, and 
capable of producing 100,000 mt/a of | were all to the EC. toward yearend, a 3-year agreement was 
heavy-minerals concentrate containing Exports of phosphoric acid by ICS in- | signed with UNOCAL. Reportedly, the 
mostly ilmenite, with minor rutile and zir- | creasedabout 26% to 193,815 tons. Exports | company was to do a seismic survey and 
con. to India, traditionally the sole customer, | was committed to drilling two exploration 

increased 18% to 180,272 tons. Iran and | wells. 

Industrial Minerals.—The output of the | Nigeria took 9,100 tons and 4,443 tons, 

country’s largest phosphate producer, | respectively. Manufactured fertilizer ex- Reserves.—Exploration for phosphates 
CSPT, declined 7% to 2,039,000 tons of | ports increased 64% to 150,271 tons and | has been ongoing in Senegal for about 50 
calcium phosphates. The decrease was at- | were largely to West African countries and, | years. The first commercial deposit was that 
tributed largely to relatively weak demand | unlike in 1989, to Europe. Sales to the EC | of aluminum phosphate near Thiés, which 
for the company’s output, particularly on | increased ninefold to 59,877 tons, appar- | has been in production by SSPT since 1949. 
the European market. Sales to overseas | ently owing to a temporary relaxation of | The large calcium phosphate deposits at 
customers fell almost 11% to 1,268,049 | cadmium-content restrictions pertaining to | Taiba have been in production since 1960, 
tons. Much of the decline was in sales to | manufactured fertilizers. These restrictions | and the calcium phosphates near Thiés have 
the EC, which fell 29% to 367,437 tons | had caused an 86% decline in ICS’s exports | been in production since 1974. As outlined 
owing to continuing concerns aboutthe high | to Europe in 1989. The EC announced at | by the Government,” phosphate deposits are 
cadmium content of CSPT’s phosphate. As | yearend 1990 that it would provide financial | known to exist in many parts of the coun- 
in 1989, the Philippines was CSPT’s larg- | assistance to Senegal to help make its | try, and although many have been exten- 
est customer, taking 359,474 tons, a 9% | phosphate industry more competitive onthe | sively sampled, few have shown sufficient 
decrease. Exports to India increased almost | European market. The assistance, in the | continuity to be envisioned as economic, 
3% to 314,538 tons. Iran, a new customer, | form of loans, was to be used in research- | and fewerstill have published reserves. Near 
took 210,000 tons. Sales to Spain and | ing methods toreduce the cadmium content | Thiés, SSPT has reserves of aluminum 
Greece each declined about 25% and were | of both fertilizers and phosphate rock, and | phosphate of about 100 Mmt grading 27.5% 
162,339 tons and 105,154 tons, respec- | to lower the production costs at ICS, SSPT, P,O,, within which inventory are reserves 
tively. Of great significance was the 92% | and CSPT in order to partially compensate | of about 50 Mmt grading 28.5% P.O,. 
decline in sales to France, which took only | for the anticipated costs of reducing the | Original reserves of calcium phosphate on 
10,500 tons and reflected the closure during | cadmium levels. SSPT concessions totaled about 4 Mmt 
the year of the Ambes fertilizer plant in that grading about 29.5% (concentratable to 
country. As in years past, almost all of Mineral Fuels.—Output of petroleum | 34%) P,O,. Approximately 27% of this 
CSPT’s domestic sales were to ICS forthe | products from largely private-owned | inventory had been mined by yearend 1990. 
manufacture of fertilizers; sales toICS rose | Société Africaine de Raffinage (SAR), al- | Remaining reserves of calcium phosphate 
21% to 649,810 tons. though somewhat higher than in 1989, | at the Keur Mor Fall deposit exploited by 

Production of calcium phosphate by | continued to be below demand, with the | CSPT are about 32 Mmt grading about 29% 
SSPT increased 29% to 108,000 tons, in | difference being met through imports. A P,O,, concentratable to 37.5% P,O.. Re- 
response to strong export demand. Exports | small amount of crude oil, mostly natural | portedly, the stripping ratio at the mine is 
rose 26% to 99,444 tons. Sales to Greece | gas condensate, has been produced since | increasing. The adjoining Tobéne deposit 
rose 70% to 45,162 tons, whereas sales to | late 1987 from the Diam-Niadio gasfield | has reserves, according to the company, of 
France fell slightly to 44,282 tons. The level | east of Dakar, operated by Tullow Oil PLC | about 50 Mmt, capable of being concen- 
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trated to 36.2% P,O,. A number of phos- | shipping infrastructure, and the expected | part of the country. The railroad network in 

phate occurrences are known just south of | cost of this makes the project economically | 1990 consisted of 1,034 km of 1-m-gauge 

the Mauritania border in the Senegal River | questionable. Four other iron ore deposits | track, all single track except for 70 km of 

valley. The largest resource is in two de- | are known in the region; these alone could | double-track line from Dakar to Thies. Rail- 

posits near Semmé, 60 km southeast of | not justify the cost of the required ore | road construction in Senegal commenced in 

Matam. The total resource at Semméis 40.5 | transportation infrastructure, but could | 1881, largely for the export of groundnuts. 

Mmt (36.5 Mmt recoverable) grading | potentially be viable once Koudékourou | In 1923, the line connecting Dakar with 

28.7% P,O,. Development of the Semmé | was developed. Two of these other depos- | Bamako, Mali, was completed, and trade 

-| phosphates, except on a very small scale | its are hematitic; the Karakaéne deposithas | along this route led to Dakar’s early develop- 

for local consumption, would require the | aresource of 60 Mmt, and the Kouroudiako | ment asa significant regional port. In recent 

construction of railing and port facilities, | deposit contains 51 Mmt. Both grade about | years, more than 95% of the total railing 

the cost of which has been estimated to be | 56% iron, and occur 50 to 60 km north of | tonnage has been related to the transport of 

in excess of $100 million. Given the large | the Koudékourou deposit. About 35 km | mineral commodities, including fertilizers. 

remaining reserves in the Taiba-Thiés area, | north of the Koudékourou deposit are two | The bulk of freight and passenger railings 

the Semmé deposits are not likely to be- | magnetite iron ore deposits; these containa | are handled by the parastatal Régie des 

come economic for many years. total resource of about 190 Mmt grading | Chemins de fer du Sénégal. However, traffic 

Senegal has had past small-scale mining | 41% to 45% iron. related to ICS is handled by that company’s 

of titaniferous sand deposits. Numerous Senegal’s oil and gas reservesarenotwell | own railroad company, Société 

studies have been done to determine re- | known. Despite sporadic exploration for | d’Exploitation Ferroviaire des Industries 

serves of heavy minerals. Although re- | almost 40 years, including the drilling of | Chimiques du Sénégal. Although the present 

sources in excess of 1 Mmtofheavy-mineral | approximately 150 wells, commercial dis- | railroad infrastructure is adequate for current 

concentrates, dominantly ilmenite, have | coveries have been limited to small gasfields | mining output, exploitation of the Falémé iron 

been delineated, the true reserves are not | east of Dakar. The most significant of these | ore deposits in southeast Senegal will require 

yet known. Quantitative results of Dupont’s | is the Diam-Niadio Field, currently in | the construction of a railroad from the de- 

ongoing exploration program had not been | production. According to the Government, | posit to the existing Dakar-to-Mali line. The 

made public as of yearend 1990. reserves in this field total about 50 Mm; | line to Mali is being rehabilitated, but to 

Numerous gold occurrences are known | large-scale production from this field has | medium-duty use rather than to the heavy- 

in the Precambrian terrane of southeast | yettobe achieved. The offshore Déme Flore | duty specifications necessary for safe and 

Senegal. The Sabodala deposit, about 75 | Fieldhas been explored intermittently since | efficient iron ore transport. Senegal had 

km north of Kédougou, is the only occur- | 1958 and has been the subject of anumber | about 14,000 km of roads in 1990, about 30% 

rence examined to date that may warrant | of border disputes with Guinea-Bissau. | of which were paved. The country has about 

exploitation. Société Miniére de Sabodala, | These disputes were largely resolved in | 900 km of navigable waterways, mostly on 

a joint venture between France’s Bureaude | 1986, leaving the known resources in | the Sénégal River, which forms the border 

Recherches Géologiques et Miniéres, 51%; | Senegal territory. According to the Gov- | between Senegal and Mauritania, and 115 

and the Government, was formed in 1983 | ernment, known reserves in this field are | km on the Saloum River as far as Kaolack. 

to explore and develop the deposit. Ac- | approximately 640 Mbbl of very heavy- Senegal has four main ports: Dakar, Saint- 

cording to the Government, a feasibility | weight crude oil (t 10° API), and perhaps | Louis, Kaolack, and Ziguinchor; the latter 

study completed in 1982 concluded that | 14 Mbbl of light crude. two are river ports that can handle ocean- 

reserves amounted to 240,000 tons of oxide Senegal has extensive peat deposits along | going ships. Only Dakar is a significant 

ore grading 7.42 g/mt of gold, plus 2.42 | the coast between Dakar and Saint-Louis. | mineral port, although some of the country’s 

Mmt of sulfide ore grading 4.92 g/mt of | The largest deposits are in the so-called | salt production is shiploaded at Kaolack. In 

gold. A 1983 study concluded that the ox- | Central Zone, a 1- to 3-km-wide belt ex- | 1990, Dakar had 43 docks of total length of 

ide reserves were 235,260 tons grading 6.5 | tending 30 to 70 km northeast of Dakar. | 7,618 m and had a harbor entrance depth of 

g/mt of gold. Although foreign companies | This zone contains an extractable resource | 11 m. The port had facilities adequate for 

were again examining the deposit during | estimated to be almost 23 Mm’, sufficient | offloading approximately 1.5 Mt/a of crude 

1990 and were reported planning to set up | for 20 years of feed for a 30-MW electrical | oil and petroleum products, 220,000 mt/a of 

a small pilot recovery plant, no quantitative | plant. Smaller deposits within this zone and | sulfur, and about 18,000 mt/a of ammonia. 

results of their work had been made public | in zones to the northeast and southwest | In 1988, the latest year for which data are 

as of yearend 1990. contain an additional resource of 6 Mm? | available, trade through Dakar totaled about 

Probably the most significant undevel- | that is not suitable for large-scale mining, | 5 Mmt. Imports of mineral commodities 

oped mineral resources in Senegal are the | but could be used for domestic heating | (mostly crude oil, petroleum products, and 

iron occurrences of southeast Senegal, | purposes. In this regard, the peat is said to | sulfur) amounted to 752,000 tons of this. 

generally called the Falémé deposits, after | have a heat output 58% of that of charcoal. | Mineral commodity exports, including fer- 

the river that runs along the southern half | In addition, there is a resource of approxi- | tilizers, amounted to 2 Mmt. Exploitation of 

of the Senegal-Mali border. An audit of past | mately 15 Mm’ of peat that is too sandy for | Senegal’s iron ore deposits will require the 

feasibility studies on the Falémé deposits | burning, but which could be used as mulch | construction of an ore port at Bargny, 30 km 

was completed in 1990 and puts the reserves | for agricultural purposes. east of Dakar. 

of the largest deposit (Koudékourou) at Infrastructure Senegal had an electrical generating ca- 

approximately 300 Mmt grading 60% iron. pacity of 210 MW in 19839, all of which 

Exploitation of the deposit will require the Senegal’s railroad infrastructure is rela- | was thermal. Production of electricity in 

construction of extensive railing and port | tively well-developed only in the northwest | 1989 was 760 GW h. Except for the burn- 
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ing of the country’s modest natural gas | whichis dominated by tourism, agriculture, | GUINE A-BISSAU 
output, all of the country’s electricity gen- | and the unregistered transshipment of goods 
eration used imported fuel. Senegal is in- | into Senegal. Agricultural output declined In 1990, construction materials repre- 
volved in a joint project with Mali and | dramatically in 1990 owing to a prolonged | sented the only mineral commodities ex- 
Mauritania to harness the Senegal River and | drought. Rice and cotton production re- ploited in Guinea-Bissau. Although the 
its tributaries for hydroelectric and irrigation | portedly fell by more than 50%; rice yields country has traditionally not been consid- 
purposes. The project involves two dams, | were aggravated by salt water influx to the | ered well-endowed with mineral resources, 
although only the Manantali Dam, on the | fields. Production of mineral commodities the Government continued prospecting for 

Bafing tributary to the Senegal River in | in 1990 was limited to undocumented deposits. Such exploration efforts have 
Mali, will have a hydroelectric plant. In- | quantities of brick clay, laterite, sand and | confirmed the existence of significant de- 
stallation of the turbines at Mantanali was | gravel, and cockle shells, for local con- posits of bauxite and phosphate. Bauxite 
being held up overa dispute with Mauritania | struction purposes. Deposits of these con- | found in the Boé region along the border of 
over the routing of the power transmission | struction materials are believed to be | Guinea and Guinea-Bissau grades about 
lines from the dam to Dakar. Senegal will | significant and could support a greater level | 44% ALO,,. Discussions were held with the 
receive approximately two-thirds of the | of exploitation. And, The Gambia’s sig- | Government of Guinea on joint develop- 
expected 800 GW h/a output. nificant glass sand deposits have yet to be | ment and exploitation of this material, but 
Outlook exploited. Fewer than 200 persons were | no agreements were signed. Phosphate re- 

utloo believed to be employed full time in min- | sources grading 30% P,O, were found near 
Senegal’s mineral economy will continue | ing. Reportedly, the Kanifing brick plant | Farim in the north-central part of the coun- 

to be dominated by the exploitation of phos- | was sold early in the year as part of the | try. There were no agreements reached 
phate deposits. Exports of phosphates and | Government’s scheme to privatize state- | during discussions held with the Govern- 
manufactured phosphate fertilizers to some | owned companies. ment of France to finance the development 
markets may continue to be hampered by The geology of The Gambia is dominated | of these phosphate deposits. The main 
concerns over cadmium. There are large | by Mesozoic and Cenozoic sedimentary | problem hampering development of the 
phosphate reserves at or near the existing | rocks, deposited in a regional basin related country’s bauxite and phosphate resources 

mines; consequently, the near-term exploi- | to the opening of the Atlantic Ocean. There | js the lack of adequate infrastructure. 
tation of the Semmé phosphate deposits, | is believed to be some potential for the dis- The Government, in an effort to promote 
which would require extensive infrastructure | covery of oil in this basin. Several thou- | investment, approved its first mining code 
development, is unlikely. Assuming a posi- | sand km of seismic surveys have been run | in 1990. Under the code, a National Mining 
tive outcome of the ongoing titaniferous sand | over the past 30 years and a few petroleum | Fund was created, funded by taxes collected 
exploration program, Senegal could become | exploration wells, all unsuccessful, drilled. | on mining activities. The fund was admin- 
an exporter of ilmenite within 2 to 3 years of | In April 1990, the Government held talks | istered through the National Bureau of 
a decision to develop the deposits. There | with Texas-based oil companies regarding Geology and Mines for financing mineral 
appears to be some modest potential for the | oilexploration in the country. Together with | development activities. Significant devel- 
discovery of commercial petroleum deposits. | the Government of Senegal, the Govern- | opment of Guinea Bissau’s mineral sector 
The production of natural gas, from known | ment signed a $9 million agreement with | will depend on the willingness of local and 
onshore fields, is likely to remain small, but | Petro Canada International Assistance foreign investors to develop the required 
may well increase above current levels. The | Corp. for International Assistance for the | infrastructure. A modern data bank at the 
high cost of imported fuel is a strong incen- | funding of anew onshore seismic survey of | National Bureau of Geology and Mines is 
tive for the exploitation of Senegal’s large | both countries. available for use by potential investors in 
peat resources for electricity generation and In the 1950’s, titaniferous beach sands | mining projects. An ongoing exploration 
for domestic heating purposes. However, | were mined. According tothe Government, | program for petroleum in the Anetibené 

| installation of hydroelectric capacity at the | the remaining resource, at a 1% heavy- | region is expected to continue. 
Manantali Dam in Mali will, however, be a | mineral cutoff, amounts to 20 Mmt grading 

mitigating factor. The economics of ex- | 4.9% heavy minerals. At a 37% cutoff, the "Where necessary, values have been converted from 
ploiting the Falémé iron ore deposits are very | resource is 9 Mmt grading 8.6% heavy Communauté Financiére Africaine francs (CFAF) to U.S. 
uncertain given the high cost of constructing | minerals. The heavy-mineral concentrates | dollars at the rate of CFAF319=US$1.00. 
the necessary railing and port infrastructure average 70.2% ilmenite, 15.9% zircon, “Direction des Mines et de la Géologie, 1984, Plan Minéral 

and current world market conditions foriron | 3.3% rutile, and 10.6% gangue minerals. | ¢°!# République du Sénégal. 
ore. It is likely that the Sabodala gold deposit The Gambia has no railroads, but has 
will be brought into production within few | about 3,100 km of highways, of which OTHER SOURCES OF INFORMATION 
years, and that further exploration in south- | 14% are paved. The Gambia River is Direction des Mj de la Géolos; 
east Senegal will lead to the discovery of ad- | navigable for approximately 240 km by B D aR ines ef de la Ueologie 
ditional gold ore deposits. oceangoing ships of up to 5.5-m drafts. _ 

Electrical generating capacity, all from Dakar, Senegal 

thermal plants, was 29 MW in 1990; pro- The Ministry of Economic Planning and 
THEGAMBIA duction totaled 70 GW h. The Government Industrial Development Central Bank 

In recent years, mining has been anegli- | plans to expand electricity output by about Building 
gible component of the Gambianeconomy, | 15% annually. Banjul, The Gambia 
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By Bernadette Michalski 

he production and export of | tion of the Government’s efforts at restruc- | bauxite producer, operated the Mokanji 

mineral commodities, particu- | turing, Mobil Oil and Roayl Dutch Shell | Mine. A second bauxite operation and an 

larly rutile and ilmenite, bauxite, | have forgiven a sizable portion of old pe- | alumina plant were planned for develop- 

diamonds, and gold, in order of | troleum debts. ment at Port Loko. 

value, have traditionally sustained Sierra 

Leone’s economy. The export of these Gold.—The National Diamond Mining 

mineral commodities is an important source PRODUCTION Co. holds exclusive licenses for gold 

of foreign exchange. In recent years, heavy With the exception of rutile, which ex- prospecting in three areas of the country, 

revenue losses attributed to illegal trading | perienced a third successive record pro- including Pampana North and Gori Hills. 
in diamonds and gold contributed to the | quction year in 1990, other mineral output | The Government, however, began returning 

country’s serious trade deficits and faltering | was relatively stable. The production ofiron | g0ld exporting activities to the private 
economy. Revisions to the diamond and | ore remained suspended since 1985, andthe | sector. Traders were permitted to retain 407% 

gold mining and trading regulations con- | ;eactivation of the Marampa iron ore mine | Of export earnings while requiring that 607% 

tinue to be promulgated in an effort tore- | remained under consideration. Government | be repatriated to the Central Bank of Sierra 
verse this situation. efforts to curb diamond and goldsmuggling | Leone at the official rate. 

have brought only very limited improve- Titani In 1990 F ducti 

ment to the reported official production uanium.—In , rutile production 
GOVERNMENT POLICIES levels for these commodities. from Sierra Rutile Ltd. attained a record 

AND PROGRAMS level for the third consecutive year. 

TTT TT _ | Dredging operations were sustained 

The Government made a serious effort TRADE throughout the year in the Pejebu deposit 

to comply with the recommendations for a ; nt _ | following the move from the depleted 

more stable economy that were made by The value of Sierra Leone S mineral “* | Bamba-Belebu deposit, about 4 km to the 
ports was estimated at $180 million in 1990, . i, 

the International Monetary Fund and the : north, in 1989. Sierra Rutile Ltd. anticipates 
equal to approximately 90% of total exports ; ; a. 

World Bank. ; ; moving to the Lanti deposit after Pejebu is 
; ; for the year. Rutile continued to be the 

An emergency session of Parliament ener ; depleted, about early 1993. Preparation at 
“| nation’s principal mineral export at $110 

created the Currency Control and Economic er ; : ot Lanti proceeded on schedule with the es- 
million, with shipments destined for . 

Sabotage Act on December 15, 1989. The . tablishment of access and service roads, 
ae .; Western Europe and the United States. ; 

law prohibited local currency hoarding, ; ; construction of impoundment dams, and the 
; ; Bauxite exports earned approximately $60 ; 

controlled certain commercial transactions, tyes os ; ae excavation of a canal from Pejebu to Lanti. 
million in 1990. Illicit trading has limited ; ,; 

and permitted fines and/or incarceration for ; ; . | The Lanti deposit and its associated Gbeni 
official exports of diamonds to approxi- . og: 

economic and commercial sabotage. ay: deposit are expected to have a lifetime of 
mately $10 million. 

The Government announced a new 10 years at the current production rate. 

floating foreign exchange system in April ~@ -—2-2-——_VYV__—Y——— Intercontinental Gold and Minerals NL 

1990. The system permitted commercial | STRUCTURE OF THE and MC Mining NL of Australia have en- 

dealers to trade between themselves or with | MINERAL INDUSTRY tered into agreement with the Government 

the Bank of Sierra Leone at a mutually | -—---—-----_—_ | to develop the titanium dioxide-bearing 

agreed on exchange rate. The Bank of Sierra The Government maintained total control | mineral deposits near Rotifunk, about 60 

Leone determined the official transactions | of petroleum refining operations and a | km southeast of Freetown. Output was 

rate during each ensuing week. controlling interest in the diamond arid gold | expected to be 56,000 mt/a of rutile and 

The Government engageda Netherlands | mining industries. The mining of bauxite, | 83,000 mt/a of ilmenite for a projected 

customs valuation service, Special Services | rutile and ilmenite remained open toforeign | production life of 12 years commencing in 

International, to ensure the integrity of the | investment. 1992. 

customs process and hopefully to raise 

revenues. Zirconium.—Engineering and process 

Sierra Leone’s official foreign debts ex- COMMODITY REVIEW testwork were completed in 1989 ona plant 

ceed $600 million including the $150 mil- to recover zircon and to a lesser extent ru- 

lion in arrears to the IMF. Some bilateral Metals tile and ilmenite from both old mill tailings 

assistance has been canceled or delayed Bauxite.—The Sierra Leone Ore and | and current mine production from Sierra 

owing to outstanding arrears. In recogni- | Metal Co. (SIEROMCO), the nation’s sole | Rutile Ltd.’s mining operations. The wet 
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TABLE 1 

SIERRA LEONE: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 1988 1989? 1990° 
_ | Aluminum: Bauxite, gross weight — thousand tons 1,242 1,390 1,379 1,562 71,430 

Diamond: 

Gem* thousand carats 215 214 12 90 | 66 

Industrial° do. 100 100 6 39 12 
Total do. 315 314 18 129 78 

Gold kilograms 272 422 44 226 32 
Gypsum* 4,000 4,000 4,000 4,000 4,000 
Iron ore — — _— — — 

Petroleum refinery products: 

Liquefied petroleum gas thousand 42-gallon barrels 9 9 8 7 6 
Gasoline do. 270 250 225 190 180 
Jet fuel do. 148 150 125 100 100 
Kerosene do. 52 50 45 35 30 
Distillate fuel oil do. 470 450 425 375 375 
Residual fuel oil do. 355 360 350 300 300 
Other do. 1 1 1 1 1 

Refinery fuel and losses do. 60 60 60 55 50 
Total _ do. 1,400 1,330 _ 1,239 1,063 1,042 

Salt® do. | 200 200 200 200 
Titanium: 

Rutile ore and concentrate 96% TiO,, gross weight 97,100 113,300 126,332 128,198 2144,300 

Ilmenite ore and concentrate 60% TiO, gross | 
weight — 5,600 42,118 62,310 254,600 

'Table includes data available through Sept. 30, 1991. 
Reported figure. 

TABLE 2 

SIERRA LEONE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Major commodity Major operating companies vocation of main Annual acilities capacity 

Bauxite ====——SS=S~*~SCSiea Leone Ore and MineralCo. ~~ ~~~*MokanjiHillsnearMoyamba.~~~~CS~SMLSSSS 
Diamond National Diamond Mining Co., Ltd. Yengema region NA. 
‘Gold do. | do. NA. 
Petroleum products 

thousand barrels Sierra Leone Petroleum Refining Co. Refinery at Freetown 3,650. 
Titanium == = ~~‘ SierraRutile,Ltd. == +~+~+~+¥Pejebunearthemouthofthe.-130rutile. 

Shrebro River 65 ilmenite. 
Do. Rotifunk Rutile Co. Rotifunk 60 kilometers 56 rutile. 

southeast of Freetown 83 ilmenite. 
NA Not available. 
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processing section of the plant came on- | Nigeria and Iran, but overdue obligations Before the closure of the Marampa Mine, 

stream in September 1990. High-grade | have prompted Sierra Leone to seek anew | the 1.067-m narrow-gauge railroad deliv- 

zircon-bearing material, in the form of froth | supplier. Libya agreed to supply not only | ered iron ore to the port at Pepel, 84 km 

flotation concentrate, is being stockpiled | petroleum but also invest in agriculture, | away. The line remained operable but in 

until the completion of the zircon plant’s | mining, and fishing. | limited use. 

dry section scheduled for mid-1991. 

sndustrial Mineral RESERVES OUTLOOK 
ndustrial Minerals Neen ee TE 

Despite being endowed with rich mineral 

In an effort to maximize Government Rutile and ilmenite reserves described as | resources, a significant proportion of dia- 

mer | proven and probable were reported by Sierra | mond and gold mining and trading activity 

earnings and to reduce the level of illicit : . 

; ; Rutile Ltd. as 239.3 Mmt averaging 1.57% | is lost to Government revenue collection 
trading, the Government began returnin ; ; 
aang» n Degan = | recoverable TiO, equivalent at yearend 1990. | channels. Consequently, the nation contin- 

diamond and gold exporting activities to the ; a a 2 
This represents an increase of more than 21 | uestorecord deficits forcing heavy reliance 

private sector. Traders were permitted to : a 
; . ; ; Mmt and an increase in average grade of all | on external financing. 

retain 40% of export earnings while requir- ao ee 
. . reserves by 0.01% over the reserves reported The mining of titanium-bearing sands has 

ing that 60% be repatriated to the Central ; 
; ; at yearend 1989. Reserves at the Rotifunk | met with success over recent years as S1- 

Bank of Sierra Leone at the official rate ; : y 
. Le ; deposit were reported at 146 Mmtcontaining | erra Leone’s rutile is of high grade with 

The Sunshine Mining Co. of the United 0.6% rutile and 0.8% ilmenit i. 

States has been granted a 20-yearconcession | — © Tuttle and M970 Wmenns: notably low radioactivity. Development 

to extract and market diamonds from | ————--—-—————___- programs must take into consideration high 

kimberlite deposits in the Koidu area. The | INFRASTRUCTURE infrastructure and environmental restoration 

deposits are projected to yield a total of 2.4 $$ | Ct. The lake resulting from the maining 

M carats of mostly gem-quality diamonds The nation’s roadways totaled 7,400 km. operation at the Bamba Beveru rutile-il- 

over a 15-year period. The first phase of the | Only 1,150 km of roadway was bituminous wien, deposit 1s to pe eveloped "1 a SIE" 

development schedule is set for mid-1991, | surfaced; the remainder was gravel or im- nificant "s roto, of ish for loca Con 

with production startup by late 1992. Ore | proved earth. A 43-km road link between sumption. A reforestation program oriented 

production rate is projected at 485,000 mt/a. | Waterloo and Masiaka is to be rebuilt at a toward the rehabivaton of exposed tail- 

The Government efforts at restoring | cost of $13.9 million. Financing was at- fen areas was SUCCESS u and plans are un- 

control encouraged the return of intema- | tained by a grant from the European Devel- erway to extend the reforestation. 

tional diamond dealers. Five companies | opment Fund. 

have been granted licenses in 1990: Muller, A $48 million loan was secured from the OTHER SOURCES OF INFORMATION 

Lange, Lazare Kaplan International, | African Development Banktoconstructthe | Ministry of Mines 

Aslanian, and N. R. Scippa. Bumbuna Hydroelectric Dam on the Seli Freetown, Sierra Leone 

River. It will produce 50 MW of power for Bank of Sierra Leone 

Mineral Fuels supply to Freetown, Makeni, Magburaka, Freetown, Sierra Leone 

Port Loko, and Lunsar. The second con- Nord Resources Corp. 

The Sierra Leone Petroleum Refining Co. | struction phase will extend capacity to more 8150 Washington Village Drive 

of Freetown operated a 10,000-bbl/d-ca- than 100 MW, and the third phase will in- Dayton, OH 45458 

pacity refinery based on imported crude. | corporate an upriver dam to produce an Telephone: (513) 433-6307 

Traditional crude oil suppliers have been | additional 210 MW. Fax: (513) 435-7285 
Pp 
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By Lloyd E. Antonides and Nene Ousmane Sow 

omalia’s 1990 mineral output re- | by a 2- to 3-m-thick less pure, soft, earthy | electric power station in Hama near 

mained an insignificant part ofthe | sepiolitic rock. The Mineral and Water Re- | Mogadishu that will generate 10,000 kW is 

economy that depended primarily | source Department of Somalia estimated | being financed by the EC. The cost was esti- 

upon agriculture. Traditionally, | reserves in the worked area toexceed 2 Mmt | mated at about $10.5 million, with the facil- 

agricultural products, including livestock, | and the resources of the whole area to be | ity projected to be completed in February 1991. 

have contributed up to 60% of GDP, | between 50 and 100 Mmt. The economy of Somalia has been bur- 

whereas the industrial sector, includingthe | Oil exploration is currently the most ac- | dened by a lack of infrastructure and capital 

mining industry, never added more than 5%. | tive sector in the mineral industry, with | investment, as well as by civil unrest. How- 

In 1989, the latest year for which statistics | many international oil companies having | ever, political developments early in 1991, 

are available, livestock alone accountedfor | acquired leases. Some of these companies | although not yet very promising, could lead 

62% of the country’s total exports and 35% | have sold out at least part of their share; for | to some degree of economic recovery and to 

of the GDP, which was $1.7 billion.! example, British Gas of the United King- | new developments in the mining industry, 

Somalia continued to have achronic trade | dom and Nippon Mining of Japan acquired | particularly the petroleum sector. 

deficit and had an external debt of $2 billion | 25% and 15%, respectively, of shares in 

that could not be financed without foreign | Conoco’s lease. Conoco, British Gas, and 'Because of lack of data, a meaningful conversion to U.S. 

aid and periodic debt rescheduling. In ad- | Pecten Somalia Corp. carried out seismic | currency is not possible for 1990. In 1989, the exchange rate 

dition, the country’s economic problems | work in their concessions. Mobil Explora- | @veraged Somalia shillings (SoSh) SoSh490.68=US$1.00. 

| were ageravated by years of civil unrest that | tion Somalia Inc. and Pecten planned to spud 

resulted in collapse of the Government in | the first wildcat hole in Somalia by early OTHER SOURCES OF INFORMATION 

early 1991. This has deterred foreign in- | 1991. They were to share equally both the Agencies 

vestment, despite the introduction of anew | input costs and any output. Ministry of Mineral and Water Resources 

foreign investment law in 1987. The com- Construction of the 100-MW Bandera P.O. Box 744 

bination of the lack of investment capital, | hydroelectric dam project on the Juba River, Mogadishu, Somalia 

poor infrastructure, and security concerns | which was scheduled to start in mid-1989, United Nations 

have severely hindered exploration and | appeared unlikely tocometo fruition for some Department of Technical Cooperation for 

development of mineral resources. years. Reasons for the delay were the high Development 

To assist the economic recovery of So- | costof the project, estimated at $400 million, Natural Resources & Energy Division 

malia, the World Bank pledged $18.5 mil- | and the need to conduct an environmental 1 United Nations Plaza 

lion over the next 7 years, beginning in 1991, | and social impact assessment. A new hydro- New York, NY 10017 

for the construction of roads and water sup- 

ply facilities. TABLE 1 
The mining sector remains marginal and SOMALIA: PRODUCTION OF MINERAL COMMODITIES! 

largely undeveloped. Gypsum, limestone, (Metric tons unless otherwise specified) 
sepiolite, and sea salt were the only minerals 

reported produced in recent years. Some stone Commodity” 1986 1987 1988 1989? 1990° 

and sand and gravel for construction as well | Cement'* — 25,000 50,000 100,000 75,000 

as clays for brick manufacture were probably | Nitrogen: Ammonia, N content* 15,000 7,000 — —- — 

also produced. However, a variety of other | Petroleumrefinery products: 

potentially economic mineral deposits are | “Gasoline, motor t—Ct 

known to exist in many parts of the country. thousand 42 gallon barrels 682 725 742 750 750 

Gypsum is mined from a gypsum-anhy- | “Jetfuel =o. 152 168 160 170 170 
drite deposit in the Suriah Malableh hills south | —Xerosene SCS!” 7 70 77 80 80 

of Berbera; reserves In the area are estimated Distillate fueloll SC 537 612 507 600 600 

at 7 Mmt. Limestone quarries are also oper-_ |§ ————_—___—_—_____ 
. Residual fuel oil do. 107 93 100 100 100 

ated nearby. Both gypsum and limestone are | ————____L 

used to supply a cement plant in Berbera, _Other® iO ___259 __ 252 230 __ 20) 

which has a production rate of 4,500 mt/a. __ Total 1,856 1,927 1,928 1,950 1,950 

Sepiolite, which is used in meerschaum pipes | Salt, marinet 30,000 30,000 30,000 30,000 30,000 

and in decorative ware, is mined on an | Sepiolite, (meerschaum)* 10 10 10 10 10 

artisanal basis 370 km north of Mogadishu. | ‘Estimated. *Preliminary. ‘Revised. 

The sepiolite deposit IS hosted by marls and relic taahe commodities sted various crude construction materials (clays, sand and gravel, stone, et al.) presumably are produced, but available 

clays. Production 1s mostly from a 1- to 2-m- information is inadequate to make reliable estimates of output levels. 

thick bed of white massive sepiolite overlain | “Includes refinery fuel and losses. 
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oe By Michael M. Heydari 

he Republic of South Africa! | members of the Chamber of Mines. Teba’s | mineral data to assist the Government in 

remained one of the most im- | contracts for these workers lasted an aver- | formulating policies on mineral develop- 

portant producing and export- | age of 14.5 months. About $250 million | ment and provided mineral information to 

ing nations for mineral com- | was repatriated to Lesotho, Mozambique, | the industry. 

modities, even while subject to trade | Botswana, and Swaziland mainly as com- The Geological Survey of South Africa 

embargoes.” In 1990, the mining and quar- | pulsory deferred pay. had responsibility for geological mapping 

rying industry accounted for 10.7% of the and basic studies relevant to the identifi- 

country’s GDP at factor incomes at current —_—__—_______— | cation, nature, extent, and genesis of ore 

prices of $90.6 billion.* Mineral sales in GOVERNMENT POLICIES deposits. Information is released through 

1990 were $14.7 billion, up 2.7% from those AND PROGRAMS reports and publications. 

of 1989. In terms of local currency (rand) The Council for Mineral Technology 

receipts, gold remained static; coal revenues The Government played an important | (Mintek) had the responsibility of promot- 

increased by about 8%; and chrome, copper, | role in the mineral industry. Itsinvolvement | ing technology in the mineral field. It 

fluorspar, lead, platinum, tin, and zinc re- | was mainly in the areas of mineral resource | conducted research into the properties, 

corded declining prices and revenues. To- | management and industry support. composition, recovery, extraction, pro- 

tal local sales were $3.2 billion, of which During 1990, the Department of Mineral | cessing, and utilization of minerals and 

coal was $1.6 billion; copper, $178 million; | and Energy Affairs (DMEA) was the primary mineral products. 

quarry products, $186 million; and lime- | Government entity with responsibility for The Council for Scientific and Industrial 

stone and dolomite, $160 million. Primary | oversight of the country’s mineral industry. Research (CSIR) had the responsibility of 

mineral exports, which accounted for 41% | Within the department were theGovernment | undertaking research related to specific 

of total export earnings, totaled $11.5 billion | Mining Engineer, the Geological Survey,and | minerals, mineral exploration, air quality, _ 

and accounted for 78.1% of total mineral | the Minerals Bureau. South Africa’s long | water pollution and purification, as well as 

sales. However, if the value of processed | mining history and its large and well-de- mining and mineral processing problems. 

mineral products such as refined base | veloped mining sector have led to a prolif- The National Energy Council, formed 

metals, ferroalloys, iron and steel, and re- | eration of laws affecting the industry. Laws | under the Energy Act of 1987, advised the 

finery products produced from coal are | relating to the mining industry and adminis- | Minister of Mineral and Energy Affairs and 

included, the contribution from the mining | tered by DMEA included: the Mines and Public Enterprises on matters relating to 

industry would be significantly higher. Works Act, 1956; the Precious Stones Act, | energy policy. It administered or imple- 

The mineral industry was dynamic, with | 1964; the Mining Rights Act, 1967; the | mented various Government policies related 

numerous changes in corporate ownership | Mining Title Registration Act, 1967; the | toenergy, including the coal export program 

and joint ventures and active trading on the | Mineral Technology Act, 1989; and the | and the purchase and stockpile of crude 

Johannesburg Stock Exchange. The in- | Alexander Bay Development Corporation | petroleum. 

dustry remained dominated by six major | Act, 1989. The Petroleum Products Act, At an early stage of South Africa’s in- 

mining investment groups: Anglovaal Ltd., 1977: the Nuclear Energy Act, 1982; the Coal | dustrial development, the Government 

Anglo American Corp. of South AfricaLtd. | Resources Act, 1985; and the Energy Act, | provided financial assistance for the es- 

(AAC), Barlow Rand Ltd. (BRL), Gencor | 1987 regulated the exploration for and ex- | tablishment of a national steel producer, the 

Ltd., Gold Fields of South Africa Ltd. | traction of mineral fuels. The Precious Stones | South African Iron and Steel Corp. (Iscor), 

(GFSA), and Johannesburg Consolidated | Act, 1964, regulated the prospecting for and | which was privatized in 1989. Later, 

Investment Co. Ltd. (JCI). These corpora- | mining of precious stones. The Mining Rights through the Industrial Development Corp. 

tions had major holdings in each other and | Act, 1967, provided for the prospecting and | (IDC), the Government financed the 

in various subsidiary companies. mining of precious metals, base metals, and | Phosphate Development Corp. Now known 

Total income tax from gold mines alone | petroleum. The country was the world’s | as Foskor) for the supply of phosphate, as 

was $346 million. In 1990, an average of | largest producer of tiger’s eye gem stones, | well as Sasol, which converts coal to oil, 

697,000 workers were employed in the | and the Tiger’s Eye Control Act, 1977, | and Alusaf for aluminum production. Alusaf 

mining and quarrying industry; total min- | oversaw the mining and sale of this semipre- | and a major part of Sasol have also since 

ing wages exceeded $4 billion. Total sala- | cious gem stone. The mining and processing | been privatized. _ 

ries, wages, and allowances for the goldand | of sand, gravel, stone, and quarry products, The 1991 National Budget introduced a 

coal industry were $2.9 billion. The Em- | is regulated by the Physical Planning Act, | number of changes that are of significance 

ployment Bureau of Africa (Teba) contin- | 1967. to the mining industry, including far- 

ued to recruit unskilled and semiskilled The Minerals Bureau had responsibility | reaching amendments to mining taxation 

workers throughout southern Africa for | for collecting, classifying, and analyzing | rates. In a move welcomed by the mining 
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industry, the Government decided to short- | several industrial minerals achieved sig- | Africa in 1990 were $1.7 billion (equaling 
circuit its intentions to make a phased | nificantly higher production levels in 1990 | the U.S. imports from South Africa), rep- 
transition to a single, new gold mining tax | than in 1985. In 1990, mining output de- | resenting 21% of South Africa’s total import 
formula, which had been recommended by | clined by 1.6% mostly owing to lower coal | market. The United States was South 
the 1988 Marais Technical Committee. The | and goldproduction as aresult of decreased | Africa’s third largest supplier, behind the 
formula is expressed as y=61-(305/x); x | world demand. Production and exports of | Federal Republic of Germany and the 
being the percentage of total income from | most base metals declined. In line with the | United Kingdom. Principal U.S. exports to 
gold mining that is taxable. Originally due | softening of the world steel market, exports | South Africa were mining equipment, 
to have been introduced in phases over a | of chrome ore, ferroalloys, and manganese | chemicals, aircraft and parts, electronic data 
recommended 7-year period (two phases | ore also fell. processing and related equipment, and of- 
were implemented in previous budgets), the The increasing costs of production con- | fice machinery. 
formula was implemented in full. The tax | tinued to negatively impact the industry, 
rate for non gold mines was also amended | while productivity increases have not kept | Wa 
in the 1991 budget. The effective tax rate | pace with these costs. In June 1991,a wage STRUCTURE OF THE 
became 50.88% compared with the previ- | settlement between the National Union of | MINERAL INDUSTRY 
ous rate of 54.5%. The 1991 budget also | Mineworkers (NUM) and the Chamber of 
made provision for a drop in the rate of tax | Mines resulted in an increase in wages at The Republic of South Africa’s mineral 
on non mining income, from 50% to 48%, | gold mines of an average of 6%, the lowest | industry differs from those of other large 
and it was expected to continue to drop in | wage increase in recent years, and less than | mineral-producing countries in that only six 
the next few years to an ultimate target of | one-half the inflation rate. Low gold prices | majormining houses (or investment groups) 
40%. combined with higher production costs led | account for the majority of the country’s 

South Africa continued to negotiate with | to the lay off of 80,000 gold mine workers | mining and mineral processing activities. 
Britain, the United States, and the U.S.S.R. | during 1989 and 1990. The groups interact through the Chamber 
on the subject of participation in the Nuclear of Mines of South Africa, a private orga- 
Non-Proliferation Treaty. Indications are | JW -——_———— } nization having the primary objective of 
that the treaty will be signed during 1991. TRADE promoting and protecting the interests of 

its members. The chamber is responsible 
Exports of minerals, as reported by the | for a variety of advisory and service func- 

PRODUCTION Minerals Bureau, were $11.5 billion, of | tions, as well as technical research, which 
which coal, gold, and PGM accounted for | can be handled most effectively on a co- The Republic of South Africa was one of | 85%. According to Reserve Bank of South operative basis. 

the world’s major producers and exporters | Africa, “net gold exports” amounted to Apart from the six major mining houses, of mineral commodities in terms of both | about $7 billion in 1990. Atan average 1990 | several smaller groups and numerous in- quantity and diversity of minerals. In 1990, | gold price of $383.6 per troy ounce, this | dependent operators carry out other mining more than 60 different minerals were pro- | translates to exporting about 567 tons of | and beneficiation activities. Not only do 
duced from a total of 1,041 mines and | gold or 94% of the country’s gold output. | they contribute substantially toward the 
quarries. In 1990, there were 77 gold, 106 | Thus, South Africa’s gold exports equaled | creation of employment opportunities, but 
coal, and 63 diamond mines. Metals for | 27% of world gold production in 1990. The they also exploit smaller mineral deposits 
which South Africa was among the world’s | country’s share of world supply of PGM | that might not be economically attractive 
leading producers included antimony, | was as follows: platinum, 75%; palladium, | to the larger groups. Some of the small 
chromite, gold, manganese, PGM, titanium, | 35%; and rhodium, 54%. With a total coal operators are also members of the Chamber 
uranium, vanadium, and zirconium. In- export of about 50 Mmt, South Africa was | of Mines. 
dustrial minerals of similar importance were | the third largest coal exporter (after Aus- The Government had an important in- 
andalusite, asbestos, diamond, fluorspar, | tralia and the United States), accounting for | terest in certain mining and mineral pro- 
pyrophyllite, and vermiculite. Owing to | 13% of total world coal exports. cessing enterprises. Government 
limited domestic consumption, most output Total imports by the United States from participation was particularly pronounced 
was exported. South Africa exported min- | the Republic of South Africa in 1990 were | in the synthetic fuels sector, which was 
erals to 84 countries, the major recipients | about $1.7 billion. Of this amount, more | based on domestic coal resources (Sasol III 
being in Europe and the Far East. However, | than 80% was mineral products, consisting | remains partly Government owned through 
increasing amounts of chromite, crude steel, primarily of chrome ore, diamond and other IDC). It also was funding and overseein g 
diamond, dimension stone, gold, and gem stones, ferrochromium, ferromanga- | the development of natural gas reserves 
manganese were being upgraded or con- | nese, ferrosilicon, manganese, and PGM. | offshore Mossel Bay. 
sumed in higher value-added products lo- | Restrictions on imports by the United States The six major domestic mining invest- 
cally. These products were then exported. | of South African coal, gold, iron and steel, ment groups that dominated the mining 

Mine output and the mining sector’s | and uranium remained in effect throughout industry in the Republic of South Africa 
contribution to the GDP have been declining | 1990, but were lifted in June 1991. The EC had highly diversified investments during 
for the past 5 years. In 1990, the contribu- | also had restrictions on the importation of | 1990. About 34% of AAC’s investments 
tion was 10.7% of GDP (down from 11% | iron and steel into western Europe. value (after adjustment for outside share- 
to 12% in previous years) and 41% of export South Africa remained the largestexport | holders’ interests in subsidiary companies) | 
earnings (down from 50%). Only chrome | market for U.S. products and services in | was in gold, followed by industry and 
ore, iron ore, manganese ore, PGM, and | Sub-Saharan Africa. U.S. exports to South | commerce, 19%; PGM, base metals, and 
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TABLE 1 

REPUBLIC OF SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

TT Fon S«*QQP 

Commodity 1986 1987 1988 1989? 1990 

METALS 

Aluminum metal, primary 169,600 170,600 170,400 165,900 ©170,000 

Antimony concentrate: 

Gross weight 12,062 11,453 10,855 8,838 8,113 

Sb content 
7,025 6,673 6,264 "5,201 4,815 

Beryl concentrate (11% to 12% BeO) kilograms 3,133 135 72 NA 1,000 

Cadmium, Cd content of cadmium cake 30 33 37 "40 °40 

Chromite, gross weight: 

More than 48% Cr,0, thousand tons 39 65 20 154 47 

44% to 48% Cr,0, do. 2,294 2,241 2,721 72,583 2,383 

Less than 44% Cr,0, do. 1,574 1,483 | 1,503 12,314 2,188 

Total? do. 3,907. 3,789 4,245 "4,951 4,618 

Cobalt: 
a OO OO OO ~~ 

Mine output, Co content 250 380 "300 "300 350 

Refinery output: 

Metal, powder* 50 "80 60 760 70 

Sulfate, contained cobalt* 100 180 150 140 180 

| Total? 
153 263 206 199 249 |. 

Columbium-tantalum concentrate kilograms — - 8 ~~ 140 ~~ 20 6 

Copper: 
| 

Mine output, Cu content 184,205 188,088 168,452 r/181,854 178,704 

Metal: 

Smelter 184,000 189,800 180,600 184,800 176,000 | 

Refined 143,200 146,500 136,700 144,200 133,000 

Gold, primary kilograms 640,000 *607,000 621,000 607,500 605,400 

Iron and steel: 

Ore and concentrate: 

Gross weight thousand tons 24,483 22,008 25,248 29,958 30,291 

Fe content do. 15,914 "14,297 16,461 19,461 19,689 

Metal: 

Pig iron do. "5,774 6,317 6,171 6,543 6,257 

Direct-reduced iron do. 789 844 730 840 860 

Ferroalloys, blast furnace _— 

and electric arc furnace: 

Chromium ferroalloys do. 925 965 994 1,036 1,022 

Ferromanganese do. 337 315 447 403 404 

Ferrosilicomanganese do. "270 1282 1248 258 234 

Manganese metal do. 33 32 "37 40 35 

Ferrosilicon do. 83 83 "87 93 78 

Silicon metal do. 35 34 39 36 36 

Ferrovanadium® do. 34 1 1 2 2 

Total? do. 1,685 1,712 "1,853 1 868 1,811 

Crude steel do. ~ 78,895 ~ "8,693 ~ "8,522 ~~ *8,973 ~ 8,600 

Lead: . 

Concentrate, Pb content 97,778 93,642 90,233 78,171 69,417 

Smelter, secondary 40,463 38,268 37,361 36,900 31,200 

Manganese: 

Ore and concentrate, gross weight: 

Metallurgical:* 

More than 48% Mn thousand tons r1,090 "970 r1,108 "1,228 2,102 

See footnotes at end of table. 
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TABLE 1—Continued 

REPUBLIC OF SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 1988 1989? 1990? 
METALS—Continued 

| 
Manganese:—Continued 

Ore and concentrate, gross weight:—Continued 

Metallurgical:+—Continued 

45% to 48% Mn thousand tons "379 492 674 "1,357 610 
40% to 45% Mn do. "1,155 937 710 "702 — 689 
30% to 40% Mn do. "1,467 "749 "1,405 1,518 917 
Total do. 4,091 "3,148 "3,897 '4,805 4,318 

Chemical: — — — — — | 
More than 65% MnO, do. 4 3 2 1 6 
35% to 65% MnO, do. ‘170 138 122 "77 69 
Less than 35% MnO, do. 16 5 2 — 9 Total do. 191 146 126 79 84 Grand total? do. 4,282 3,294 4,023 4,884 4,402 

Nickel: — oO oO — oo 
Mine output, Ni content 31,800 34,300 34,800 re34.000 £34,000 
Metal, electrolytic "28,762 29,248 29,217 27,900 28,133 

concentrate, matte, refinery products kilograms "120,542 127,980 131,592 132,289 139,876 
Silver: 

Mine output, Ag content do. 222,244 208,118 199,745 179,829 181,003 
Metal® do. 2,000 1,900 1,800 1,700 1,700 

Thorium: 

Monazite® 1,000 1,200 1,200 1,200 31,317 
Tin: | 

Concentrate: 
| 

Gross weight* 5,250 3,620 3,400 3,350 2,800 
Sn content 2,054 1,438 1,377 1,306 1,140 

Metal, primary? 2,001 1,508 1,389 1,307 1,152 
Titanium:¢ 

Rutile concentrate 55,000 55,000 55,000 60,000 364,056 
Titaniferous slag 435,000 650,000 700,000 725,000 3672,000 

Uranium oxide (U,O,) 5,460 4,735 4,480 3,472 2,675 
Vanadium: 

Vanadiferous slag, gross weight® 768,000 ™72,000 *80,000 "80,000 70,000 
V content: 

Of vanadiferous slag* 9,600 10,100 11,300 11,300 10,000 
Of VO, and vanadate products® 7,030 "5,840 6,330 "7,270 7,100 

Total? 16,628 15,942 17,631 18,567 17,106 
Zinc: — — — OO — 

Concentrate: 

Gross weight* 200,000 220,000 175,000 152,000 145,000 
Zn content 101,859 112,686 89,551 77,334 74,792 

Metal, smelter 80,803 96,051 85,193 84,997 92,341 
Zirconium concentrate (baddeleyite) and zircon® 140,000 140,000 150,000 150,000 3151,536 

INDUSTRIAL MINERALS 

Aluminosilicates: 

Andalusite | "181,624 "218,560 259,556 "284,617 283,677 
Sillimanite 1,330 1,243 781 170 256 mS E88 

See footnotes at end of table. 
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TABLE 1—Continued 

REPUBLIC OF SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

= Commodity | 1986 1987 1988 1989? 1990° 

INDUSTRIAL MINERALS—Continued | 

Asbestos ——S—t=Cs‘“s«s“‘“‘<‘<‘<‘<‘;72732C] OW” 

Amosite 36,009 26,026 20,325 26,124 26,570 

Chrysotile 91,001 101,722 113,468 115,420 103,410 

Crocidolite 11,852 7,326 11,885 | "15,050 15,820 

Total 138,862 "135,074 "145,678 156,594 145,791 

Barite 8,653 ~~ 8,617 ~ 8,735 8,570 ~ 2,490 

Cement, hydraulic thousand tons 6,712 7,256 8,486 °8,700 £8,000 

Clays: — 

Attapulgite 10,125 6,026 7,161 6,609 7,628 

Bentonite 48,265 48,953 66,750 62,987 66,059 

Fire clay 202,883 230,519 267,184 282,885 232,393 

Flint clay 130,721 106,915 139,112 "128,586 130,174 

Kaolin 126,129 151,730 152,500 139,711 132,421 

Corundum, natural 9 5 2 2 °2 

Diamond, natural: 

Gem* thousand carats 4.500 4,000 r3,800 4,000 3,900 | 

Industrial® do. 5,730 "5,050 *4,700 "5,120 4,800 

Total? do. 10,228 9,051 8,504 9,116 8,708 

Diatomite ~ 1,800 ~ «194 199 133 2,798 

Feldspar "41,232 "50,930 761,440 152,964 56,124 

Fluorspar: | 

Acid-grade* 3293 ,368 279,000 283,000 310,000 262,000 

Ceramic-grade® 37,703 7,000 8,000 9,000 7,500 

Metallurgical-grade*® 332,814 30,600 37,420 49,340 41,530 

Total? 333,885 316,606 328,421 368,340 - 311,032 

Gem stones, semiprecious: 
— 

Rose quartz kilograms NA NA 44,165 47,210 17,842 

Tiger’s eye do. "351,000 458,000 454,000 ‘331,000 568,087 | 

Gypsum, crude 404,205 349,079 372,169 406,743 390,765 

Lime? thousand tons 1,944 1,582 1,916 1,939 1,830 

Magnesite, crude 61,186 74,961 74,088 75,695 114,182 

Mica: 

Sheet kilograms — — — — — 

Waste (scrap and ground) 2,509 970 1,669 1,708 1,765 

Nitrogen: N content of ammonia *580,000 546,600 471,800 455,200 456,200 

Phosphate rock, gross weight thousand metric tons 2,920 2,623 2,850 *2,963 3,165 

Pigments, mineral, natural: | 

Ochers 1,340 621 1,944 1,327 2,850 

Oxides 161 147 126 — °50 

Total 1,501 768 2,070 1,327 2,903 

Quartz, quartzite, glass sand (silica) thousand tons 1,655 1,937 2,011 2,182 1,986 

Salt 752,440 705,531 678,225 692,391 728,110 

Silcrete . NA NA T5815 54,079 1,244 

Sodium sulfate, natural 466 241 255 15 °20 

Stone, n.e.s.: 

Dimension: 

Granite "334,800 "379,200 566,300 626,800 713,400 

Marble 6,900 7,100 "8,600 6,000 11,500 

See footnotes at end of table. 
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TABLE 1—Continued 

REPUBLIC OF SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Commodity ' 1986 1987 1988 1989? 1990? 

INDUSTRIAL MINERALS—Continued 

Stone, n.e.s.:—Continued 

Dimension:—Continued 

Slate "39,300 *39,200 "42,300 *33,900 29,400 
Crushed and broken: 

Limestone thousandtons = —s— 19,321 "19,827 "18,644 18,903 19,946 
Shale do. 526 354 422 398 386 

Sulfur: 

S content of pyrite thousand tons re540 — 1545 505 ‘461 452 
Byproduct: 

Of metallurgy° do. 105 105 110 110 110 
Of petroleum® do. 110 110 120 120 120 

Total?° | do. "760 "760 735 3685 3683 
Talc and related materials: OO OO OO oo — 

Talc 8,641 8,005 10,111 11,596 11,179 
Pyrophyllite (wonderstone) 4,606 3,467 3,162 3,942 2,759 

Vermiculite 193,657 228,863 209,177 224,500 220,311 
MINERAL FUELS AND RELATED MATERIALS 

Coal: | 
Anthracite thousand tons 4,990 5,252 4,951 4,208 3,622 
Bituminous do. "171,729 171,294 176,409 172,075 171,161 

Total? do. 176,718 176,546 181,360 176,283 174,784 
Petroleum refinery products: OO oO oo oO a 

Gasoline thousand 42-gallon barrels 37,230 36,865 36,865 °37,000 °37,000 
Jet fuel do. "3,285 3,285 3,285 ©3,300 ©3,300 
Kerosene do. 73,285 3,285 3,285 ©3300 ©3300 
Distillate fuel oil do. "38,690 39,055 39,055 °39,000 39,000 
Residual fuel oil do. 23,725 23,725 23,725 24,000 *24,000 
Lubricants do. 2,599 2,955 2,95 2,500 2,500 
Other do. ‘16,060 16,060 14,965 ©15,000 °15,000 
Refinery fuel and losses do. ‘8,030 8,030 7,665 °8,000 °8,000 

Total do. "126,290 125,925 124,830 €125,000 ©125,000 

'Table includes data available through April 13, 1992. 
*Data may not add to totals shown because of independent rounding. 
Reported figure. 

“The Republic of South Africa’s Minerals Bureau has substantially revised the previously reported manganese production figures. 
SDomestic sales plus exports. 

TABLE 2 

REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 Commodity 1988 1989? — ssssssss009.9.050 I> 
United States Other (principal) 

METALS 

Aluminum: Metal including alloys: 

Scrap 2,573 2,637 — Netherlands 1,478; Japan 524. 
Unwrought 70,999 39,919 1,463 Japan 28,204; Netherlands 4,280. 
Semimanufactures 11,378 10,345 8,620 West Germany 1,044; United Kingdom 449. 

See footnotes atendof table. 
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TABLE 2—Continued . 

REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

- ; Destinations, 1989 
Commodity 1988 1989? —_----——— eee 

United States Other (principal) 

METALS—Continued 

Antimony: 

Ore and concentrate 269 293 — Belgium-Luxembourg 178; France 115. 

Oxides 4,057 165 — United Kingdom 100; Italy 60. 

Arsenic: Oxides and acids 1,017 — 

Cadmium: Metal including alloys, all forms 3 70 24 France 36; Belgium-Luxembourg 10. 

Chromium: Oe 

Ore and concentrate thousand tons "1,233 1,467 368 Japan 597; West Germany 210. 

Metal including alloys, all forms — 20 — All to Austria. 

Cobalt: 

: Oxides and hydroxides 8 — 

Metal including alloys, all forms 520 238 223 Austria 15. 

Columbium and tantalum: 

Ore and concentrate kilograms 957 — | 

Metal including alloys, all forms value, thousands $43 $29 — United Kingdom $20; Japan $9. 

Copper: 

Ore and concentrate NA 10,540 — All to Japan. 

Matte and speiss including cement copper 199 288 — West Germany 175; United Kingdom 111. 

Oxides and hydroxides 5 — | 

Sulfate — 20 — . All to United Kingdom. 

Ash and residue containing copper 310 ~— | 

Metal including alloys: | 

Scrap 4,648 7,081 _ West Germany 5,529; United Kingdom 486; 
Italy 414. 

Unwrought 92,417 98,048 3,379 West Germany 46,510; Italy 17,128; United 

Kingdom 12,207. . 

Semimanufactures 6,896 6,941 4,001 Hong Kong 1,841; United Kingdom 613. 

Gold: 

Waste and sweepings value, thousands $1,668 $14,130 $134 Switzerland $7,987; United Kingdom $3,824; 
West Germany $1,689. 

Metal including alloys, unwrought and 

partly wrought . kilograms NA 168,060 (7) Italy 146,868; West Germany 9,236; United 
Kingdom 7,626 

Iron and steel: | 

Iron ore and concentrate, including roasted 
pyrite thousand tons 11,503 14,566 — Japan 4,852; Unitd Kingdom 2,310; West 

Germany 1,800. 

Metal: 

Scrap 54,869 778 — Spain 306; West Germany 233; United 

- Kingdom 204. 

Pig iron, Cast iron, related materials 367,367 162,799 — Japan 147,654; Belgium-Luxembourg 9,357; 

Italy 3,000. 

Ferroalloys: 

Ferrochromium 582,642 792,849 73,880 Japan 282,992; West Germany 189,854; 
France 134,068. 

Ferromanganese 266,028 225,720 122,445 Italy 26,314; France 18,078. 

Ferromolybdenum 192,798 17 — Austria 15; Belgium-Luxembourg 2. 

Ferronickel 112 115 17 West Germany 98. 

Ferrosilicochromium 7,406 2,380 — Japan 2,361; United Kingdom 19. 

Ferrosilicomanganese 182,722 145,676 48,524 Japan 41,856; United Kingdom 16,285. 

See foomotes at end of table. 
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TABLE 2—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989. ~OC~CS~S~S~S 
Commodity 1988 1989? ——_— OO 

United States Other (principal) 

METALS—Continued 

Iron and steel—Continued 

Metal:—Continued 

Ferroalloys:—Continued 

Ferrosilicon 42,690 20,748 — Japan 16,786; Belgium-Luxembourg 1,665. 

Silicon metal 32,205 14,261 774 Japan 13,096. 

Unspecified 3,032 1,223 — Hong Kong 1,212. 

Steel, primary forms 404,763 21,796 6 Hong Kong 20,028; West Germany 1,567. 

Semimanufactures: 

Bars, rods, angles, shapes, sections 351,370 168,260 — Hong Kong 111,669; Portugal 27,111; 

Greece 13,880. 

Universals, plates, sheets 153,651 43,300 — Hong Kong 38,642; Greece 3,004. | 

Hoop and strip 17 5,288 — United Kingdom 2,689; France 1,379. 

Rails and accessories | 6,687 76,550 — Spain 22,631; Greece 14,171; West Germany 
13,404. 

Wire 13,192 358 — France 200; Hong Kong 158. 

Tubes, pipes, fittings 64,387 37,222 (@) United Kingdom 7,696; West Germany 6,500; 

Ireland 4,288. 

Castings and forgings, rough 30 30,531 — Spain 10,382; Greece 7,435; West Germany 
: 7,037. 

Lead: 

Ore and concentrate 38,981 95,527 — France 43,406; Japan 19,272; Italy 16,895. 

Oxides 1 38 26 West Germany 6; United Kingdom 5. 

Ash and residue containing lead 303 — 

Metal including alloys: : 

Scrap 7 144 155 — United Kingdom 95; West Germany 60. 

Unwrought 2,731 12,040 — Italy 7,298; Portugal 3,036. 

Semimanufactures 278 115 — Hong Kong 59; United Kingdom 56. 

Magnesium: Metal including alloys: 

Scrap 13 69 — United Kingdom 62; Netherlands 6. 

Unwrought 43 — 

Manganese: 

Ore and concentrate: Metallurgical-grade 

thousand tons 2,031 1,944 55 Japan 1,027; Netherlands 322; Spain 182. 

Oxides | 1,480 4,673 2,405 Belgium-Luxembourg 680; Spain 443. 

Metal! including alloys, all forms 23,275 29,253 14,082 Japan 8,531; West Germany 2,503. 

Molybdenum: 

Ore and concentrate 2,104 NA 

Metal including alloys, scrap | — 3 — All to United Kingdom. 

Nickel: | 

Ore and concentrate — I — Do. 

Matte and speiss 65 — 

Ash and residue containing nickel 48 — 

Metal including alloys: 

Scrap 16 1,141 13 United Kingdom 1,042. 

Unwrought 9,875 3,533 1,357 Italy 662; Japan 622. 

Semimanufactures 41 718 593 France 100; Italy 10. 
eee eee eee 

See footnotes at end of table. 
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TABLE 2—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989? —_—_ OOo 

United States Other (principal) 

METALS—Continued 

Platinum-group metals: 

Waste and sweepings value, thousands $18,470 NA 

Metals including alloys, unwrought and . 

partly wrought: 

Palladium kilograms 23,220 25,760 17,270 ~ United Kingdom 4,755; West Germany 2,098. 

Platinum do. 60,973 63,607 34,109 United Kingdom 12,361; West Germany 

: 11,605. 

Rhodium do. 3,972 4,386 2,580 United Kingdom 1,403; France 129. 

Iridium, osmium, ruthenium do. 4,916 2,603 2,583 Switzerland 20. 

Unspecified value, thousands $198,027 $184,238 — Japan $171,204; United Kingdom $8,635. 

Silicon, high-purity 63 17,496 — United Kingdom 8,097; West Germany 5,429. 

Silver: Metal including alloys, unwrought and 

partly wrought kilograms 16,537 62,840 2,542 United Kingdom 41,223; West Germany 
19,042. 

Tin: 

Ore and concentrate NA 2,945 — Japan 2,928. 

Metal including alloys: 

Scrap — 5 — All to United Kingdom. 

Unwrought 318 451 10 United Kingdom 301; West Germany 64; Italy 

38. 

Semimanufactures — 3 — All to United Kingdom. 

Titanium: ° 

| Ore and concentrate 38,900 86,595 46,252 Belgium-Luxembourg 19,306; Netherlands 

11,325. 

Oxides 1,325 252 — All to Hong Kong. 

Metal including alloys: 

Scrap — 3 — All to United Kingdom. 

Semimanufactures — 14 — Italy 7; Austria 5. 

Tungsten: 

Ore and concentrate 25 — 

Metal including alloys: 

Scrap 55 25 — All to United Kingdom. 

Unspecified — 62 62 

Uranium and thorium: 

Ore and concentrate NA 1,556 — All to France. 

Oxides and other compounds 333 — 

Vanadium: 

Ore and concentrate — 12,180 — All to Belgium-Luxembourg. 

Oxides and hydroxides 7,091 1,540 — Austria 1,533. 

Ash and residue containing vanadium NA 20,906 — All to Austria. 

Metal including alloys, all forms 22 17 17 

Zinc: 

Ore and concentrate 18,623 18,314 — Japan 12,724; Belgium-Luxembourg 5,590. 

Oxides 18 12 — All to Spain. 

Metal including alloys: 

Scrap 86 64 — United Kingdom 43; West Germany 21. 

Unwrought 1,023 2,733 301 Hong Kong 1,029; West Germany 1,000. 

Semimanufactures 377 1,062 152 Portugal 620; United Kingdom 240. 

See footnotes at end of table. . 
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~ TABLE 2—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Destinatios,19899 st” 
Commodity 1988 1989? CC 

United States Other (principal) 

METALS—Continued | 

Zirconium: | 

Ore and concentrate 82,256 119,073 20,833 Japan 22,570; Netherlands 20,104. 

Metal including alloys: 

Unwrought _ — 107 — Spain 40; Netherlands 34. 

| Semimanufactures — 79 — All to Hong Kong. | 

Other: 

Ores and concentrates: 

Of base metals 30,367 — 

Of precious metals, n.e.s. value, thousands $1,476 — 

Oxides and hydroxides 1,814 25 — All to Spain. 

Ashes and residues 238,579 102,408 (*) West Germany 100,057. 

| Base metals including alloys, all forms 1,203 . — 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: | 

Natural: Corundum, emery, pumice, etc. 20 38 — West Germany 20; Italy 18. | 

Dust and powder of precious and semiprecious 
stones including diamond value, thousands $178 $8 — All to Hong Kong. 

Grinding and polishing wheels and stones 2 13 — United Kingdom 9; West Germany 3. 

Asbestos, crude 123,152 98,518 1,040 Japan 86,819; France 2,027. 

Clays, crude: 

Bentonite 3,580 126 — All to Italy. 

Chamotte earth 6,659 8,558 — West Germany 5,319; United Kingdom 3,153. 

Fire clay — 5,050 — All to West Germany. 

Flint clay 1,746 — 

Kaolin — 20 — All to West Germany. 

Unspecified 46,683 46,749 9,456 Japan 37,274. 

Diamond: 

Natural: 

Gem, not set or strung value, thousands $345,755 $934,140 $38,575 Belgium-Luxembourg $846,167; Hong Kong 

$46,031. 

Industrial stones do. $16,918 $41,170 $554 Belgium-Luxembourg $38,499. 

Dust and powder do. $265 $234 — Austria $95; West Germany $88. 

Synthetic: Dust and powder do. $25 — 

Feldspar, fluorspar, related materials: 

Feldspar 2,214 1,568 — Spain 1,461; Italy 65. 

Fluorspar 333,603 306,112 117,291 West Germany 97,042; Japan 61,694. 

Unspecified 24,844 NA 

Fertilizer materials: 

Crude, n.e.s. 1,805 2,781 — Belgium-Luxembourg 1,427; France 974. 

Manufactured: 

Nitrogenous NA 116 — All to New Zealand. 

Phosphatic 2,499 NA 

Unspecified and mixed 54,864 52,754 — Spain 22,710; Italy 18,903; West Germany 5,525. 

Graphite, natural 340 513 58 United Kingdom 319; West Germany 82. 

Kyanite and related materials NA 128,463 — West Germany 49,935; United Kingdom 

43,662; Italy 13,586. 

See footnotes at end of table. 
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TABLE 2—Continued 

| REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1988 1989? ———————_  __ 
United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Magnesium compounds: 

Oxides and hydroxides 43 256 — Spain 168; United Kingdom 88. | 

| Other 2 — 

Mica: 

Crude including splittings and waste 173 838 — United Kingdom 458; Japan 273. 

Worked including agglomerated splittings 

value, thousands — $5 — All to Republic of Korea. 

Phosphates crude thousand tons 843 1,435 — Japan 530; Belgium-Luxembourg 384; West 
Germany 241. 

Phosphorus, elemental 1,605 174 — Belgium-Luxembourg 142; Spain 32. 

Pigments, mineral: 

Natural crude — 699 — Belgium-Luxembourg 580; United Kingdom 

| 119. 

Iron oxides and hydroxides, processed 56 41 — West Germany 21; Italy 20. 

Precious and semiprecious stones other than 

diamond: | 

Natural value, thousands $61,673 $4,619 $461 West Germany $2,409; Hong Kong $986; 

Japan $640. 

Synthetic do. $28 $889 $2 United Kingdom $521; Belgium-Luxem 

bourg $366. 

Pyrite, unroasted NA 6 — All to United Kingdom. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 211,186 551,940 (>) Italy 290,389; Japan 87,430; France 53,331. 

Worked 5,968 6,246 (°) Japan 2,490; United Kingdom 1,541; West 

Germany 1,496. 

Gravel and crushed rock 1,089 37 1 United Kingdom 36. | 

Quartz and quartzite 843 3,418 131 United Kingdom 3,024; Netherlands 74. 

Sand other than metal-bearing 14,103 NA 

Sand and gravel 116 26,282 — Belgium-Luxembourg 22,028; Spain 3,815. 

Sulfur: Elemental, crude including native and 

byproduct 24 — 

Talc, steatite, soapstone, pyrophyllite 318 588 200 West Germany 388. 

Vermiculite’ 63,032 152,331 49,603 France 22,696; West Germany 10,967; Italy 

10,628. 

Other: 

Crude... 47,571 48,555 885 Japan 45,181. 

Slag and dross, not metal-bearing 137,907 107,883 10,519 Japan 96,538. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt andbitumen,natural i iti(‘s~™S NA 66 — Portugal 32; Spain 31. 

Carbon: 

~Carbonblak 108 — 
Gas carbon 100 _ 

Coal: 
TO 

Anthracite and bituminous. —~—~—sthousandtons 14,512 31,402 — Japan 5,617; Italy 5,169; Spain 5,109. 

Briquets of anthracite and bituminous coal 1,727 1,157 — Ireland 1,010. 

Lignite including briquets thousand tons 4,293 NA 

Coke and semicoke NA 59,724 — United Kingdom 34,100; Italy 15,000; 

Belgium-Luxembourg 8,000. 

See footnotes at end of table. 
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TABLE 2—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989° 105090 

United States Other (principal) 

MINERAL FUELS AND RELATED 

MATERIALS—Continued oO 

Petroleum: | 

Crude thousand 42-gallon barrels 1,501 632 (°) All to United Kingdom. | | | 

Refinery products: | 

Liquefied petroleum gas do. — 215 — Do. 

Gasoline do. NA 13 12 France 1. | 

Mineral jelly and wax do. 228 195 45 West Germany 68; Japan 25. 

Kerosene and jet fuel do. NA 99 99 | 
Distillate fuel oil do. NA 27 3 Spain 24. : 

Lubricants do. 3 5 — United Kingdom 4. 

Residual fuel oil do. 265 738 738 

_ Bitumen and other residues do. (?) — 

Petroleum coke do. 59 6 — All to Ireland. ae 

1Table prepared by Virginia A. Woodson. This table should not be taken as a complete representation of this country’s mineral exports. These data have been compiled from United Nations information and data available 
from trading partner countries. Data presented are exports by the common customs area of Botswana, Lesotho, the Republic of South Africa, and Swaziland. | 
2Unreported quantity valued at $4,000. 

3Less than 1/2 unit. | 
Unreported quantity valued at $65,720,000. 
5Unreported quantity valued at $2,903,000. 

Unreported quantity valued at $876,000. 

7™May include perlite. a 
8Unreported quantity valued at $151,000. 

TABLE 3 . 

| REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

: Sources, 1989 
Commodity 1988 1989? oo 

United States Other (principal) 

METALS 

Alkali and alkaline-earth metals 39 — 

Aluminum: | 

Ore and concentrate 82 357 — United Kingdom 225; Netherlands 132. | 

Oxides and hydroxides 9,422 13,511 240 Netherlands 4,389; United Kingdom 4,258; 
. Japan 2,288. 

Metal including alloys: 

Scrap 61 853 755 United Kingdom 82; Netherlands 16. 

Unwrought 182 1 

| Semimanufactures 5,987 2,362 106 Belgium-Luxembourg 1,272; Japan 938. 

Unspecified 6 — 

Antimony: 

Oxides 25 — 

Metal including alloys, all forms 10 — . 
| Beryllium: Metal including alloys, all 

forms value, thousands NA $4 — All from West Germany. 

Bismuth: Metal including alloys, all forms — 5 — All from United Kingdom. 

| Cadmium: Metal including alloys, all forms 

| value, thousands —- $3 — All from France. 

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

REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Sources, 1989” 
Commodity 1988 1989? —_-_---e—_—_—- 

United States Other (principal) 

METALS—Continued 

Chromium: 

Ore and concentrate 28 — . 

_ Oxides and hydroxides 348 59 5 Belgium-Luxembourg 572. 

Metal including alloys, all forms 1 49 (7) United Kingdom 47; West Germany 2. 

Cobalt: Metal including alloys, all forms 7 71 — United Kingdom 64; France 7. 

Columbium and tantalum: Metal including 

alloys, all forms 3 5 (??) Austria 4; United Kingdom 1. 

Copper: | 

Ore and concentrate — 600 — All from Chile. 

Oxides and hydroxides 33 119 — West Germany 79; Italy 40. 

Ash and residue containing copper 2,904 2,039 —— West Germany 1,370; Belgium-Luxembourg 

| | 604. 

Metal including alloys: 

Scrap — 136 120 Belgium-Luxembourg 16. 

Unwrought 112 5 5 

Semimanufactures 4,202 679 83 Belgium-Luxembourg 596. 

Unspecified 2 — 

Gold: Metal including alloys, unwrought and 

partly wrought kilograms 41 182 (3) United Kingdom 172; West Germany 10. 

Iron and steel: 

Iron ore and concentrate excluding 

roasted pyrite — 30 — United Kingdom 20; Italy 10. 

Metal: 

Scrap 1 203 193 Italy 8; Netherlands 2. 

Pig iron, cast iron, related materials 152 18,505 18,618 United Kingdom 186. 

Ferroalloys: 

Ferrochromium 113 34 — All from Japan. 

Ferromanganese NA 617 — Belgium-Luxembourg 600; West Germany 17. 

Ferromolybdenum NA 125 — United Kingdom 122; West Germany 3. 

Ferronickel — 40 — All from United Kingdom. 

Ferrosilicochromium — 70 — All from West Germany. 

Ferrosilicomanganese — 5 — All from Italy. 

Ferrosilicon 442 362 156 France 105; United Kingdom 82. 

Silicon metal 1 310 278 Belgium-Luxembourg 20; United Kingdom 11. 

Unspecified 95 1,911 51 France 1,183; United Kingdom 477. 

Steel, primary forms 1,406 1,844 15 West Germany 1,342; United Kingdom 322. 

Semimanufactures: , 

Bars, rods, angles, shapes, sections 8,127 | 

Universals, plates, sheets 6,290 

Hoop and strip 271 

Rails and accessories 114 213,948 23,397 West Germany 55,738; Japan 54,143; United 

Kingdom 22,588. 

Wire 4,509 

Tubes, pipes, fittings 51,609 

Castings and forgings, rough 959 

Lead: 

Oxides — 18 2 West Germany 15; United Kingdom 1. 

See footnotes at end of table. 
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TABLE 3—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989? —_—_—— 

United States Other (principal) 

METALS—Continued 

Lead:—Continued 

Metal including alloys: 

Scrap 2,804 NA 

Unwrought 688 9 9 

Semimanufactures 123 3 3 

Lithium: Oxides and hydroxides — 54 — All from United Kingdom. 

Magnesium: Metal including alloys: 

Unwrought — 120 115 United Kingdom 5. 

Semimanufactures 60 58 — . Italy 57; United Kingdom 1. 

Manganese: 

Ore and concentrate: Metallurgical-grade 5,708 7,597 — All from Netherlands. 

Oxides — 7 — United Kingdom 6; Belgium-Luxembourg 1. |. 

Metal including alloys, all forms — 11 — France 8; West Germany 2. 

Mercury — 150 44 Spain 78; United Kingdom 28. | 

Molybdenum: 

Ore and concentrate | 105 18 _— All from Belgium-Luxembourg. 
Metal including alloys: | 

Semimanufactures 5 — 

Unspecified 35 9 (‘) Austria 4; United Kingdom 3. 

Nickel: Metal including alloys: 

Unwrought — 21 21 

| Semimanufactures 508 108 87 Austria 21. 

Platinum-group metals: 

Waste and sweepings value, thousands NA $3 — All from United Kingdom. 

Metals including alloys, unwrought and 

partly wrought: 

Palladium kilograms 63 161 — United Kingdom 81; West Germany 80. 

Platinum ==—s—é‘i«~‘is*~CS™*s«S ae thousands =——(tié$2,019—(asi‘<‘ésésszz«O6 «~©~C~—S*éS*é«w nite Kingdom $458; Beelgium-Luxembourrg 
$169. 

Rhodium do. $410 — 

Unspecified do. $42 $94 $94 

Rare-earth metals including alloys, all 

forms kilograms 379 — 

Selenium, elemental — 8 — All from United Kingdom. 

Silver: 

Ore and concentrate NA 2 — West Germany 1; Italy 1. 

Waste and sweepings value, thousands NA $201 $201 

Metal including alloys, unwrought and 

partly wrought kilograms 16,537 9,811 2) West Germany 9,003; United Kingdom 695. 

Tin: 

Oxides — 10 — Japan 9; Italy 1. 

Metal including alloys: 

Unwrought 1 26 — All from United Kingdom. 

Semimanufactures 15 41 2 West Germany 22; United Kingdom 14. 

Titanium: 

Oxides 87 42 38 United Kingdom 3. 

See footnotes at end of table. 
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TABLE 3—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) | 

Sources, 1989 

Commodity — 1988 1989? United States Other (principal) 

METALS—Continued 

Tin:—Continued 

Metal including alloys: 

Scrap 27 — 

Unwrought (7) — 

Semimanufactures kilograms 16 — 

Unspecified (7) 12 3 United Kingdom 6; West Germany 2. 
Tungsten: 

Ore and concentrate 18 (°) NA 

Ash and residue containing tungsten 20 — 

Metal including alloys: 

Semimanufactures 13 — 

Unspecified 1 44 2 France 27; West Germany 9. 

Uranium and thorium: Metal including alloys, 

all forms value, thousands — $2 $2 

Zinc: 

Oxides | 61 5 2 United Kingdom 3. 
Blue powder 81 — | 
Matte 449 — 

Ash and residue containing zinc — 1,056 — West Germany 836; Belgium-Luxembourg 180. 

Metal including alloys: : 

Scrap NA 123 — United Kingdom 57; Italy 41; Belgium- 

Luxembourg 25. 

Unwrought 143 242 42 Belgium-Luxembourg 200. 

Semimanufactures 23 9 8 Japan 1. 

Zirconium: Metal including alloys, 

semimanufactures value, thousands — $13 — United Kingdom $12; West Germany $1. 

Other: 

Ores and concentrates 348 — 

Oxides and hydroxides 70 14 — United Kingdom 13; West Germany 1. 

Ashes and residues 417 207 (’) All to United Kingdom. 

Base metals including alloys, all forms 12 — 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 62 1,110 649 Greece 315; Italy 76. 

Artificial: 

Corundum 2,566 2,952 13 West Germany 1,876; United Kingdom 427. 
Silicon carbide 49 869 — Belgium-Luxembourg 320; United Kingdom 

237; Spain166. 

Dust and powder of precious and semi- 

precious stones including diamond 

value, thousands $42 $523 — United Kingdom $522. 

Grinding and polishing wheels and stones 516 441 (8/) West Germany 156; Italy 107; France 75. 

Asbestos, crude 19 96 96 

Barite and witherite 86 511 8 United Kingdom 286; Spain 104; West 
Germany 73. 

Boron materials: 

Crude natural borates 690 987 353 Netherlands 634. 
Oxides and acids 36 88 65 United Kingdom 18; West Germany 5. 

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

REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1989 
Commodity 1988 1989? —_— Tr OME 

United States Other (principal) 

INDUSTRIAL MATERIALS—Continued | 

Cement ©... 4,048 24,089 955 France 16,554; United Kingdom 3,860; 
Netherlands 1,156. 

Chalk 124 611,735 607,000 France 3,913; United Kingdom 676. 

Clays, crude: 

Bentonite 375 2,834 1,799 United Kingdom 852; Italy 161. 

Fire clay 155 52 — All from West Germany. 

Kaolin 22,224 31,912 19,462 France 10,207; United Kingdom 2,207. 

Unspecified 6,542 6,933 6,483 United Kingdom 318; West Germany 132. 

Cryolite and chiolite | : — 330 330 | 

. Diamond: | 

~ Gem, not set or strung —vaiue,thousands=—S—«$55,015 $52,154 $52 Belgium-Luxembourg $52,017; West 
Germany $44. 

Industrial stones do. °$107 $1,272 — Belgium-Luxembourg $839; United Kingdom 

$407. 

Dust and powder do. — $625 — United Kingdom $441; West Germany $181. 

Diatomite and other infusorial earth 4,546 5,066 5,014 Belgium-Luxembourg 34. 

: Feldspar, fluorspar, related materials : 8 — 

Fertilizer materials: | | 

Crude, n.e.s. 9,770 2 — All from Italy. 

Manufactured: 

"Ammonia s—<i‘“‘s~s~s~S~*~*~*~™ 2 — 
Nitrogenous 1,295 80,743 — Netherlands 52,897; Belgium-Luxembourg 

| 16,316; Italy 10,604. 

Potassic 34,813 50,410 —— West Germany 46,226; France 4,165. 

Unspecified and mixed 289 842 (?°) United Kingdom 383; Belgium-Luxembourg 

382. | 

Graphite, natural NA 88 27 United Kingdom 31; West Germany 15. 

Gypsum and plaster 5,951 20,304 17 Spain 14,193; West Germany 5,558. 

Iodine — 3 — All from West Germany. 

Lime 686 7,888 — France 7,547; Japan 300. 

Magnesium compounds: 

Magnesite, crude 6 5 — All from West Germany. 

Oxides and hydroxides 2,890 21,523 1 Italy 19,389; Japan 1,189. 

Other NA 118 — All from West Germany. 

Meerschaum, amber, jet (7) — 

Mica: 

Crude including splittings and waste 20 (7) (7) 

Worked including agglomerated splittings 51 31 1 Austria 19; United Kingdom 6. 

Nitrates, crude 1,567 — 

Phosphates, crude — 42 — West Germany 22; Italy 20. 

Pigments, mineral: 

Natural, crude — 12 — Spain 7; United Kingdom 5. 

Iron oxides and hydroxides, processed 7,309 1,419 898 Spain 322; Italy 163. 

Precious and semiprecious stones other than 

diamond: . 

Natural value, thousands $252 $1,042 $61 United Kingdom $24; Belgium-Luxembourg 

. $16. 

Synthetic do. $81 $80 $2 West Germany $44; Japan $28. 

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

REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) | 

Sources, 1989 
Commodity 1988 1989° OO 

United States Other (principal) 

INDUSTRIAL MINERALS—Continued 

Pyrite, unroasted . 37 — 

Quartz crystal, piezoelectric value, thousands _ $54 $115 $55 Japan $60. 

Salt and brine 4 52,261 — France 26,057; Spain 24,450. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 5,244 186,983 186,951 West Germany 32. 

Sulfate, manufactured 129 11,653 (7) United Kingdom 11,105; France 463. 

Stone, sand and gravel: 

| Dimension stone: 

Crude and partly worked 210 1,269 (7) Italy 533; Spain 477; France 120. 

Worked 19 (!) NA 

Dolomite, chiefly refractory-grade 495 1,068 — West Germany 818; United Kingdom 150. 

| Gravel and crushed rock 6,203 1,183 926 France 107; West Germany 100. 

Quartz and quartzite 2,819 23 — West Germany 16; United Kingdom 7. | 

Sandotherthan metal-bearing = #= = 46 S502. 175 WestGermany 149; Belgium-Luxembourg 148. 
Sulfur: 

Elemental: | 

Crude including native and byproduct 254 38,157 37,798 West Germany 359. 

Colloidal, precipitated, sublimed — 33 2 United Kingdom 30. 

Dioxide — 4 — All from West Germany. 

Sulfuric acid : 229 147 129 West Germany 18. 

Talc, steatite, soapstone, pyrophyllite 811 3,252 355 Belgium-Luxembourg 1,263; Italy 713; 

France 688. 

Vermiculite NA 2,530 — All from West Germany. 

Other: 

Crude 556 1,045 546 West Germany 479; France 20. 

Slag and dross, not metal-bearing 1,150 54 — All from United Kingdom. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 257 262 262 

Carbon: 

Carbon black 1,527 1,431 554 West Germany 484; Netherlands 195; United 

Kingdom 178. 

Gas carbon (7) — 

Coal: Anthracite and bituminous 36 1,248 — All from United Kingdom. 

Coke and semicoke 3 4,181 30 United Kingdom 4,149. 

Peat including briquets and litter 18 642 — West Germany 604; Netherlands 38. 

Petroleum: 

Crude 42-gallon barrels — 67 67 

Refinery products: 

Liquefied petroleum gas value, thousands NA $26 $26 

Gasoline 42-gallon barrels 51,000 132,176 — France 87,040; Belgium-Luxembourg 37,842. 

Mineral jelly and wax do. 211,801 215,606 220 West Germany 162,838; Japan 30,134; Spain 

13,143. 

Kerosene and jet fuel do. 2,101 12,990 295 United Kingdom 11,571; Belgium-Luxem 

bourg 1,116. 

Distillate fuel oil do. 20,000 64,298 — United Kingdom 58,673; West Germany 

4,357. 

Lubricants do. 89,485 280,329 1,213 Austria 228,095; West Germany 22,113. 

See footnotes at end of table. 
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TABLE 3—Continued 

REPUBLIC OF SOUTH AFRICA: APPARENT IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989? —_— ae ee_—5ue50_0CoO SS 

United States Other (principal) 

MINERAL FUELS AND RELATED | 

MATERIALS—Continued 

Nonlubricating oils 42-gallon barrels 13 — 

Asphalt do. 309 — 

Bituminous mixtures do. 109 44,517 182 West Germany 44,335. 

Petroleum coke do. 365,405 362,417 362,417 . 

PPreliminary. NA _ Not available. 

ITable prepared by Virginia A. Woodson. This table should not be taken as a complete representation of this country’s mineral imports. These data have been compiled from United Nations information and data 

available from trading partner countries. Data presented are imports by the common customs area of Botswana, Lesotho, the Republic of South Africa, and Swaziland. 

2Less than 1/2 unit. 

3Unreported quantity valued at $6,000. 

4Unreported quantity valued at $14,000. 

5Unreported quantity valued at $30,000. . 

6Unreported quantity valued at $4,000 exported by the United States. : 

7Unreported quantity valued at $37,000. 

8Unreported quantity valued at $442,000. 

5Excludes 37,819 carats exported by the United Kingdom. 

10Unreported quantity valued at $14,726,000. . 

"Unreported quantity valued at $11,000 exported by the United States. 

TABLE 4 

REPUBLIC OF SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

. . . Location of main Annual 
Commodity Major operating companies facilities capacity 

Aluminum Aluminium South Africa (Pty.) Alusaf Aluminum Smelter, 170. 

Ltd. Richards Bay 

Andalusite Weedons Minerals (Pty.) Ltd. Timeball Mine, near 120. 

Thabazimbi 

De. Annesley Andalusite (Pty.) Ltd. Annesley Mine, Penge 75. 

Do. Cullinan Minerals Ltd. Krugerspost Mine, near 50. 

Lydenburg 

Do. Verref Mining (Pty.) Ltd. Havercroft Mine, Penge 36. 

Do. Hoogenoeg Andalusite (Pty.) Ltd. Hoogenoeg Mine, Pietersburg 15. 

Do. Purity Minerals (Pty.) Ltd. Andafrax Mine, Groot Marico 12. 

Antimony Consolidated Murchison Ltd. 50 kilometers west of 9.5 Sb 

Phalaborwa concentrate. 

Asbestos Gencor Ltd. Penge Mine, west of Phalaborwa 48 

amosite. 

Do. do. Klipfontein, 50 kilometers NA 

south of Kuruman crocidolite. 

Do. Anglo Dutch Exploration Stella Mine, 25 kilometers NA 

& Mining Co. (Pty.) Ltd. east of Barberton chrysotile. 

Chromite Vansa Vanadium SA Ltd. Winterveld Mine, 1,000 ore. 

Steelpoort, E. Transvaal . 

Do. Rand Mines Ltd. Henry Gould, 30 kilometers 640 ore. 

east of Rustenburg 

Do. do. Millsell Mine, 8 kilometers 90 ore. 

. east of Rustenburg 

Do. Lavino South Africa (Pty.) Grootboom Mine, near 500 ore. 

Ltd. Lydenburg 

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

REPUBLIC OF SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

NN 

; . . . Location of main Annual 
Commodity | Major operating companies facilities capacity 

Chromite Dilokong Chrome Mine (Pty.) Dilokong Mine, near 480 ore. 

Ltd. Lydenburg, Lebowa 

Do. Samancor Mooinooi Mine, 30 kilometers west 456 ore. 

of Brits 

Do. do. Grasvally Mine, near NA. 

Potgietersrus 

Do. Consolidated Metallurgical Purity Mine, near 360 ore; 

| Industries (CMI) Rustenburg 252 

concentrate. 

Do. Chromecorp Technology (Pty.) Chroombronne Mine 576 ore; 

Ltd. near Rustenburg 432 

concentrate. 

Coal Anglo American Coal Corp. Ltd. 13 collieries in 46,000 

eastern Transvaal and anthracite and 

Natal bituminous. 

Do. Trans-Natal Collieries Ltd. 12 collieries in 40,000 

eastern Transvaal and anthracite and 

Natal bituminous. 

Do. Rand Mines Ltd. Duvha Colliery, 18 kilometers 11,000 

southeast of Witbank bituminous. 

Do. Rietspruit Opencast Services Rietspruit Colliery, 30 9,000 

(Pty.) Ltd. - kilometers southeast of Witbank bituminous. 

Do. Sasol Mining (Pty.) Ltd. Sigma Mine, 75 kilometers south 7,000 

of Johannesburg bituminous. 

Do. do. Secunda Collieries, 31,000 

75 kilometers south of Witbank bituminous. 

Do. Iscor Ltd. Grootegeluk Mine 6,300 
bituminous; 

1,700 coking 

coal. 

Do. do. Durnacol, Hlobane, and 1,800 coking 

coal. 

Tshikondeni Mines in Venda 

Copper Palabora Mining Co. Ltd. Palabora Mine and plant 130 metal. 

at Phalaborwa 

Do. O’Okiep Copper Co. Ltd. O’Okiep Copper Mine 40. 

Namaqualand, Cape Province 

Do. Black Mountain Mineral Development Black Mountain Mine 2.5 Cu in 

Namaqualand, Cape Province concentrate. 

Diamond 

million carats De Beers Consolidated Finsch Mine, 100 kilometers 4.6. 

Mines Ltd. west of Kimberley 

Do. do. Kimberley Mines, Kimberley 8. 

Do. do. Koffiefontein Mine, 70 kilometers 2. 

south of Kimberley 

Do. do. Namaqualand Mines 1.0. 

Western Cape province 

Do. do. Premier Mine, 70 kilometers 2.3. 

east of Pretoria 

Do. do. Venetia Mine, wl. 

northern Transvaal 

Fluorspar Transvaal Mining and Finance Buffalo Mine, 110 kilometers 200 acid-grade 

Co. Ltd. northeast of Pretoria fluorspar.° 

See footnotes at end of table. 
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TABLE 4—Continued 

REPUBLIC OF SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies facilities capacity 

Fluorspar Vergenoeg Mining Corp. (Pty.) Vergenoeg Mine, 90 kilometers 200 acid- . 

Ltd. east of Pretoria and metallur- 

gical-grade 
fluorspar.® 

Do. Phelps Dodge Mining (Pty.) Witkop Mine, 130 kilometers 75 acid-grade 

Ltd. west of Johannesburg fluorspar.° 

Do. Van Den Heever Vloeispaat Van Den Heever Mine, 50.° 

Werke 120 kilometers west of Johannesburg 

Gold 

tons Anglo American Corp. Freegold near Welkom, 260 Au. 

Vaal Reefs near Klerksdorp, . 

Western Deep Levels 70 kilometers 

southwest of Johannesburg 

Do. Goldfields of S.A. Ltd. East Driefontein and West 125 Au. 

Driefontein 65 kilometers south- 

west of Johannesburg, 

Kloof 55 kilometers southwest of 

Johannesburg, and others , 

Do. Gencor Ltd. Buffelsfontein near 90 Au. 

Klerksdorp, Beatrix 35 kilometers 

southeast of Wekom, 

Winkelhaak 120 kilometers southeast 

of Johannesburg, and others . 

Do. Rand Mines Ltd. Harmony Mine 20 kilometers south- 55 Au. 

east of Welkom, and others 

Do. Anglovaal Ltd. Hartebeestfontein Mine 45 Au. 

near Klerksdorp, and others 

Do. : Johannesburg Consolidated Randfontein Mine 20 kilometers 41 Au. 

Investment Co. Ltd. west of Johannesburg, 

Western Areas Mine 30 kilometers 

southwest of Johannesburg 
and others 

Iron and steel: 

Iron ore Iscor Ltd. Sishen Mine, 50 kilometers south 21,500 ore. 

of Hotazel 

Do. do. Thabazimbi Mine, at 2,500 ore. 

Thabazimbi 

Do. Highveld Steel and Vanadium Mapochs Mine near NA 

Corp. (AAC) Roossenekal titaniferous 

magnetite ore. 

Ferroalloys Samancor Witbank 320 

Ferrometals Ltd. ferrochromium. 

Do. Samancor Steeipoort 300 

Tubatse Ferrochrome (Pty.) Ltd. ferrochromium. 

Do. Samancor Bophuthatswana 20 

Batlhako Ltd. Ruighoek Mine site ferrochromium. 

Do. Samancor Middelburg 300 

ex-Middelburg Steel and Alloys ferrochromium. 

(Pty.) Ltd. Krugersdorp 120 

ferrochromium. 

Do. Consolidated Metallurgical Lydenburg 210 

Industries (Pty.) Ltd. ferrochromium. 

Purity in 120 

Rustenburg ferrochromium. 

Do. Chromecorp Technology (Pty.) Rustenburg 180 

Ltd. ferrochromium. 

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

REPUBLIC OF SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

| , . , . Location of main Annual 
Commodity Major operating companies facilities capacity 

Ferroalloys Feralloys Ltd. Machadadorp 110 

Associated Manganese Mines ferrochromium. 

Do. | Samancor Meyerton plant 240 high-carbon 

15 kilometers north of ferromanganese; 

Vereeniging 200 
silicomanganese. 

Do. Transalloys, a division of Witbank 20 low-carbon 

- Highveld Steel and Vanadium ferromanganese; 
175 
silicomanganese. 

Do. Feralloys Ltd. Cato Ridge 130 high-carbon 

Associated Manganese Mines in Natal ferromanganese. 

Do. Iscor Ltd. Vanderbijlpark plant 4,300. 

Do. do. Newcastle plant 2,000. 

Do. do. Pretoria plant 800. 

Do. do. Cisco plant 150. 

Do. do. Corex plant in 300. 

Pretoria 

Do. Middelburg Steel and Alloys Middelburg stainless 200 

(Pty.) Ltd. | steel plant stainless steel.° 

Manganese Associated Manganese Mines of Blackrock, Gloria, 1,500 ore. 

South Africa Ltd. N’Chwaning Mines 

near Hotazel 

Do. Samancor Ltd. (Gencor Ltd.) Mamatwan, and Wessels 3,000 ore. 

Mines near Hotazel 

Platinum-group 
metals 
tons Rustenburg Platinum Mines Ltd. Rustenburg Mine near 70 PGM.* 

Rustenburg, Union and 

Amandelbult Mines near 

Northam 

Do. Lebowa Platinum Mines Ltd. Atok Mine 70 kilometers north- NA. 

, west of Lydenburg 

Do. Impala Platinum Ltd. Bafokeng North and Bafokeng 40 PGM.* 
South Mines, Wildebeest- 

fontein North and 

Wildebeestfontein South 
Mines 20 kilometers north of 

Rustenburg 

Do. Western Platinum Ltd. 20 kilometers east of Rustenburg 10 PGM.* 

Do. Eastern Platinum Ltd. 40°ki lometers northeast of 3 PGM.* 

Rustenburg 

Do. Gazelle Platinum Ltd. Karee Mine 25 kilometers northwest 5 PGM.° 

of Rustenburg 

Do. Barplats Investments Ltd. Crocodile River Mine near 10 PGM. 

Brits 

Pyrophyllite Wonderstone 1937 Ltd. Gestoptefontein Wonderstone 4° 
Quarry near Ottsdal 

Titanium 
concentrate Tisand (Pty.) Ltd. Opencast operations 125 rutile 

near Richards Bay concentrate; 
1,280 ilmenite. 

Titanium slag Richards Bay Iron and Titanium Smelter at Richards Bay 1,000 slag. 

Corp. 

See footnotes at end of table. 
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TABLE 4—Continued 

REPUBLIC OF SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

; ; , , Location of main Annual 
Commodity Major operating companies facilities capacity 

Uranium 

tons Vaal Reefs Exploration and Mine and plant 2,000 

Mining Co. near Klerksdorp uranium oxide.° 

Do. Freestate Consolidated Gold Mine and plant 500 

Mines Ltd. near Welkom uranium oxide.° 

Do. Buffelsfontein Gold Mining Co. Mine and plant 15 kilometers 400 

Ltd. southwest of Klerksdorp uranium oxide.° 

Do. Hartebeestfontein Gold Mining Mine and plant 5 kilometers 400 

Co. southeast of Klerksdorp uranium oxide.° 

Do. Palabora Mining Co. Ltd. Palabora Mine and plant 200 

| at Palaborwa uranium oxide.° 

Vanadium 

tons Highveld Steel and Vanadium Mapochs Mine near 23,700 

Corp. Lydenburg vanadium 
pentoxide.® 

Do. Vametco Minerals Corp. Krokodilkraal Mine and 10,000 

plant near Brits vanadium 

pentoxide.® 

Do. Transvaal Alloys Pty. Ltd. Wapadskloof Mine and plant 2,250 

near Witbank vanadium 

pentoxide.° 

Do. Vansa Vanadium SA Ltd. Kennedy’s Vale Mine and 3,000 vanadium 

plant near Lydenburg pentoxide; ceased 

| operation. 

Do. Rhombus Vanadium Holdings Ba-Mogopa Mine and Usko 9,000 

Ltd. plant near Brits vanadium 

pentoxide. 

Vermiculite Palabora Mining Co. Ltd. Palabora Mine and plant 230.° 

at Phalaborwa 

‘Zinc Zinc Corp. of South Africa Ltd. Struisbult Springs Works 90 Zn. 

Transvaal 

Do. Black Mountain Minerals Black Mountain Mine 26 Zn 

Development Namaqualand, Cape Province in concentrate. 

Zircon Tisand (Pty.) Ltd. Opencast operations 300 

near Richards Bay zircon concentrate. 

Do. Palabora Mining Co. Ltd. Palabora Mine and plant 13.2 

at Palaborwa baddeleyite.° 

Do. Phosphate Development Corp. Palabora Mine and plant 12.5 

Ltd. . at Palaborwa baddeleyite.* 

other mining except diamond and coal, 17%; | diamond, 13%; ferrochrome, base metals, and | companies. The profits of mining firms in 
financial services and property, 13%; dia- | coal, 12%; mineral exploration and invest- | 1990 decreased overall by 25% compared 
mond, 13%; and coal, 4%. Gencor Ltd. had | ment, 6%; and gold, 3%. Anglovaal Ltd. had | with those of 1989, falling to the lowest 

24% of its net asset value in investments and | 24% ofits investments in minerals and metals | levels in 6 years (8 years for gold mining 
financial services; gold, 20%; energy, 15%; | excluding gold, 23% in gold, 16% in pack- | firms). Gold mining profits fell as a result 
PGM, 11%; ferroalloys, 10%; forest products, | aging and rubber, 12% in dry food and bev- | of increasing production costs (inflation 

10%; manufacturing and marketing, 4%; | erage, 9% in frozen food, 7% in diversified | rate of 14% in 1990) in the face of a slight 

other mining products except coal, 3%; coal, | business, 6% in construction and electron- | decrease in the rand gold price (dollar gold 
2%; and others, 1%. GFSA’s group asset | ics, and 3% in finance. Barlow Rand Ltd.’s | price rose by 1% from its 1989 level). The 
value by sector was as follows: gold and | net assets by sector were as follows: gold, | real rand gold prices (using South Africa’s 
PGM, 74%; financial and mining finance, | 26%; coal, 26%; PGM, 20%; base metals, | consumer price index as deflator) fell by 

15%; other minerals, 7%; and cash (includ- | 14%; and property and other assets, 14%. 13%. 

ing dividends receivable and payable), 4%. Inflation, rising costs, and lower dollar The level of capital spending in mining 
JCI’s net asset value by sector was as follows: | prices for most mineral commodities re- | increased by $500 million since 1988, but 
industrial and property, 36%; PGM, 30%; | duced 1990 profit margins at most mining | annual capital expenditures in gold mining 
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actually fell by $89.2 million over the same | the delineation of extensions to known ore Copper.—The Palabora Mining Co. re- 
period. Moreover, mining’s contribution to | reserves. Total employment at Murchison | ported that the total ore and waste material 
gross domestic fixed investment declined | was about 650 surface workers and 700 | loaded and hauled during 1990 amounted to 
by 7% in real terms since 1988 and repre- | underground workers, 350 less than that of | 49.1 Mmtcompared with 62.1 Mmt in 1989. 
sented only 13.8% of South Africa’s total | the previous year. The industry was hurt by | The average mining rate of 165,301 mt/d was 
fixed investment. oversupply and price discounting of anti- | inline withthe revised target established mid- 

The average number of persons em- | mony in all forms by Chinese producers | year as a result of an improved waste-to-ore 
ployed in the mining sector in 1990 was | and a general decline in world demand. ratio. The average milling rate of 80,256 mt/ 
697,000 compared with more than 741,000 Arsenic.—Arsenic trioxide is produced d of ore achieved in 1990 was similar to that 
in 1989. About 609,000 of the mine workers by two companies in South Africa, Gencor of 1989. The average ore grade of 0.506% 

Te Aral ee amgonad am semi ghd Angloval, Gencor produces 99.5%. | Chas above he lane sae of 04% 
employed by member mines of the Cham- | PUTS atsemic trioxide as a byproduct of its The average concentrate grade at 38.7% Cu 
ber of Mines, including 378,000 at the gold gol d processing operations at Fairview compares favorably with the 37.4% achieved 
mines and 37 000 on collieries. The un- Mine near Barberton in the eastern during 1989. The average concentrate 
derground gold mine members of the Transvaal. Anglovaal processes concen- smelting rate of 909 mt/d represented a fall 
Chamber of Mines reported 505 deaths in trates from its three eastern Transvaal gold of almost 8% compared with the 1989 rate 
1990 com d with 492 in 1989. Total mines, also in the Barberton district. The Thi ber of ee 

rar paree Wi m paar company is currently selling its output of | ,. F wltic ae to a num de Opet ational 

aT eee carne | arenictrioxde,whichs96%1097% pure, | fife. Total node production in 190 
ae: on the local market and to buyers in France. B COPP P | 

and injury rates per 1,000 employees for all The Rand Mines eroup previously produced concentrates, amounted to 119,507 tons of 
members of the Chamber of Mines were STOUP PI SYP fine copper, 5% less than the 1989 tonnage. 
1.07 and 16.09, respectively, in 1990, and byproduct arsenic trioxide at its Barbrook Total production of refined copper cathode 
101 and 1 6.91. respect; - gold mine, which is also in the eastern P PP 

, .91, respectively, in 1989. T . oe. at Palabora was 116,005 tons, an 8% decline 
ransvaal. In 1989, prior to commissioning, from 1989 levels. and was mainly due to 

—_———— | it was estimated that Barbrook would be duced It , t Th rd lant | 
COMMODITY REVIEW producing about 2,400 mt/a of arsenic tri- | ‘dn d 63 S08 tens of © Casting pien 
— dE Ke. However, because of the low gold proces d h hone oF ©O vt ieens S 
Metals | price, the mine is currently on care and Seen Afi “vo Let demand This con © 

maintenance. The mine has a stockpile of on th 50 646 to et “need d ns \ 989. | 
_ Aluminum.—South Africa produced a | about 500 tons of arsenic trioxide, but itis | PASS)” tons produced Curing 

little more than 1% of Western World output | of mixed grade and is regarded as unsalable. . . 
of aluminum in 1990. Primary production Gold.—In spite of the widespread pre- 
at Alusaf, the country’s sole aluminum Chromite.—The demand for chrome ore | dictions earlier in the year of a sharp fall in 
producer, increased by 2.5% to 170,000 and alloys declined in 1990 due to con- | South African production, 1990 output was 
tons, while secondary production from re- traction in the stainless steel market, as well | less than 0.5% lower than that in 1989 at a 
cycled metal reached 45,000 tons. In 1990, | 8 stockpile drawdown by consumers. total of 605.4 tons. South Africa produced 
domestic consumption and exports were The largest chromite producer was | more than twice as much gold as the next 
about 120,000 tons and 95,000 tons, re- Samancor, a Gencor Ltd. company, which | largest producer, the United States. It ac- 
spectively. Although the country produced owned nine mines in both the western and | counted for 35% of Western World and 
about 70 basic primary and secondary al- | astern belts of the Bushveld District, in | almost 30% of world gold output. For the 
loys, it still imported about 4,000 tons of addition to the Grasvally Mine near | year as a whole, the ore tonnage mined by 
finished aluminum products—largely spe- Potgietersrus. Rand Mines operated Henry | the industry fell 2% and the average re- 
cial alloys or forms. Gould Mine and Millsell Mine in the west- | covered gold grade rose more than 1% to 

ern belt, near Rustenburg. Vansa Vanadium | 5.05 g/mt. 
Antimony.—Consolidated Murchison | operated the large Winterveld Mine, previ- The gold mining industry lost more than 

Ltd., the sole producer of antimony sulfide | ously owned by the Rand Mines. Chromecorp | 30,000 jobs in 1990, after having laid off 
concentrate in South Africa, continued to | Technology Ltd. (CCT) operated the | almost 50,000 workers in 1989, as many 
reduce output. Owing mainly to a month- | Kroondal Mine, which was purchased from | mines implemented further rationalization 
long strike by NUM, ore milled decreased | Chroombronne in mid-1987. Consolidated | programs such as curtailment of the North 
by about 14.5% from the 1989 level of | Metallurgical Industries (CMI) acquired the | Shaft operations at JCI’s Western Areas 
457,063 tons to 390,765 tons. A total of | Purity Chrome Mine, near Rustenburg, in | Mine and the 20% reduction in gold output 
8,113 tons of concentrate was produced | September 1990. The Purity Mine produced | from Rand Mines largest mine, Harmony. 

grading 59.35% antimony. Both plant re- | about 30,000 mt/month of chromite ore,and | The 1990 wage negotiations were settled 
covery and average grade of ore milled | the company beneficiated the ore to about | quickly with the NUM members receiving 
improved from 83% to 84.6%, and from | 21,000 mt/month of marketable products for | raises of between 14.5% and 17%. The 

1.37% antimony to 1.46%, respectively. | sale orsmelting. All the otherchromite mines | depressed state of the industry led to more 
Underground exploration development and | were operated by smaller companies. emphasis being placed on the preservation 
diamond drilling totaling 2,694 m and About two-thirds of the Republic of | of jobs rather than high wage increases. 
20,034 m, respectively, have been carried | South Africa’s chromite output during 1990 | AAC halted all drilling activities in the 
out by the company at the Athens, Monarch, | was consumed in the production of chro- | area between the West Wits and Klerksdorp 
and old Monarch shafts. This resulted in | mium ferroalloys. | Goldfields known as the Potchefstroom gap. 
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The halt was due to ore grades disclosed by Middelburg Steel and Alloys, a Barlow Total ferrochrome capacity in South 

extensive drilling being considered toolow, | Rand subsidiary, continued to be the | Africastood at about 1.7 Mmt/a by yearend. 
at projected gold prices, and the ore being | country’s only producer of stainless steel. Increased competition from Chinese and 
too deep. Anglovaal continued its explo- U.S.S.R. silica manganese alternative raw 
ration in the so-called Bothaville gap be- Ferroalloys.—Samancor opened the No. | materials in carbon steel manufacture re- 
tween the Klerksdorp and Orange Free State | 5 furnace at the company’s Tubatse | duced sales and prices of South African 
Goldfields. JCI continued to evaluate the | ferrochrome works near Steelpoort in | manganese alloys in the latter part of 1990. 
South Deep Project in a zone of particularly | March 1990. The $34 million expansion | The total capacity of the three plants in 
deep ore adjacent to, and down dip of, its | project was completed in 15 months. The | South Africa producing ferromanganese is 
Western Areas Mine. To raise funds for | new furnace increased the plant’s capacity | 0.7 Mmt/a, and the two electrolytic metal 
continued exploration of South Deep and | from 180,000 to 300,000 mt/a and made it | plants are capable of an output of 40,000 
to reimburse participants in the venture for | the world’s second largest ferrochrome | mt/a, should market conditions so permit. 
expenditures previously incurred, South | producer—20,000 tons behind the leader, . 
Deep Exploration Ltd. was formed. It was | Samancor’s Ferrometal works at Witbank. | _. an Ore.—In 1990, South Alneat ankes 
listed on the Johannesburg Stock Exchange Samancor and Highveld Steel and Va- Me 37% ‘fo od, procuces. 00u d 
in November 1990. nadium Corp. planned to build a $1.2 billion mt or 70 of production was exported, 

| In mid-1990, Gencor announced opening | stainless steel complex in Witbank. The compared with 14.5 Mmtin 1989. The sharp 
a major new gold mine in the Orange Free | project sought to benefit from an accelerated increase in export m ay be attributed to tron 
State. The new mine, Weltevreden, lies | depreciation scheme whereby the amorti- nod SupDIy cisrupeons m nee a Sen as 
immediately to the south of Vaal Reefs Mine | zation may be taken immediately after the r rel emand tor steel in South Africa, 
and will exploit shallow ore from | expenditures are incurred. This will result thus releasing some ore fi or expor market 
Ventersdorp Contact Reef. Weltevreden is | in about $300 million cost savings to part- Th ‘b ors Bi li 4d. 100% of ve an | 
expected to be brought into production by | ners. "4 aZiMdt, SUPpile ° B SCOr ' 
mid-1992. The cost of the mine will be CMI commissioned a new ferrochrome Sich Ss, ae enced L Me a. eo 35 
comparatively low because its ore is shal- | furnace at its Lydenburg works in January Mr <n 1989. fl 2 Mmt, up trom de 
low, lying at depths ranging from 100m to | 1990. Although the new furnace brought mt in i” 9, Te ecting a continuing de- 
1,100 m below the surface. the plant’s total ferrochromium capacity to mand for high-quality ron ore. During the 

210,000 mt/a, downtime for existing fur- year, additional markets for iron ore in 

Iron and Steel.—Total steel output by | naces was expected to limit the output to Eastern Europe and the Far East Were de- 
Iscor, which was privatized in October | 170,000 mt/a. veloped. In what appeared to be essentially 

1989, was 7.209 Mmt, of which the Purity Ferrochrome, anew chromite and a barter cea’, IScor apres pone iver 0 0,000 
Vanderbijlpark plant produced 4.271 Mmt; | ferrochrome producer, started charge-grade ie a i k she Ore iin e Po ¢ Stee maker 
Newcastle, 1.982 Mmt; Pretoria, 0.807 | ferrochrome production in June 1990 from 1 50000 OKS i" os ' coal Ic and 

Mmt; and Cisco, 0.149 Mmt. Total sales by | two 33-MW furnaces, each capable of ’ mt/a of metallurgica coal. ISCOFTS 
Iscor were 5.605 Mmt, up 3.6%, of which | producing 60,000 mt/a of ferrochrome. The gearing Up for export of 15 Mmt in 1991. 
53% was local sales and 47% exports. Local | smelteris at Rustenburg near the company’s Titaniferous magnetite ore was supplied 
Iscor steel shipments dropped to the lowest | chromium ore mine. The company invested to men veld hee and Vantra pl ants from 
level in 12 years by an alarming 13.6% off | about $39 million to develop its mining and Re re 1 , Wwnnnahe EW; bank. 
an already low base, to 2.97 Mmt, reflect- | smelting operation. In September, Purity tovifen a northeast or Wit 
ing severe recessionary conditions, uncer- | Ferrochrome, with a total annual Titaniterous magnetite was also recovered 
tainty caused by political change in South | ferrochrome capacity of 120,000 tons, was at the Palabora and Foskor Mines, where 
Africa, and on going civil unrest. Iscor’s | acquired by CMI for $69.5 million. The copper and phosphate tock, respectively, 
iron ore was provided by the Sishen and | Purity Ferrochrome plant will be used to Wels produced as principal products. 
Thabazimbi Mines at the rate of 9.0 Mmtin | process chrome from UG2 reef ore pro- 1 n matite ore was mines Or Use in the 
1990. duced by Rustenburg Platinum Mines Ltd. ocal cement ind ustry by Garieb Minerale 

Iscor reported that the new Corex liquid- Middelburg was expected to have more at its Aties Mine, 150 km northeast of 
iron-producing facility at Pretoria, which | than 400,000 mt/a of ferrochromium ca- Saldanha Bay in the Cape Province, a nd by 
was commissioned in November 1989, | pacity by yearend 1990. Krupp SA (Pty.) rn tenn on vv ervoer a meen 
operated cost-effectively at its design ca- | Ltd. provided the engineering requirements ns am ne west ‘h CPNSCOTP: 
pacity of 300,000 mt/a during 1990. to construct facilities to produce an addi- G & W Minera s produced hematite trom 

Iscor, in 1990, completed the 120,000- | tional 120,000 mt/a of ferrochrome for its Waterval Mine hear Rustenburg for use 

mt/a electrolytic chrome-plating line at | Middelburg. The facility would include a as a pigment in red rooting and floor tiles. 
Vanderbijlpark. The line produces chrome | new rotary furnace for prereduction of Min sane One td., aun seas Bay 
plate to supplement tinplate primarily for | chromite, an automatic furnace charging inerals ( ), mine _ Umenite-bearing 
the can manufacturing industry. It is ex- | system, and installation of anew submerged beach sands north of Richards Bay. The 
pected to replace imports of about 36,000 | arc furnace. resulting concentrates were used by the 
mt/a of tinplate. The company completed Chromecorp Technology Ltd. (CCT) Richards Bay Iron and Titanium Ltd., also 
relining, refurbishing, and modernization | completed its third 60,000-mt/a furnace in a unit of RBM, to produce both low man- 

of blast furnace D at the Vanderbijlpark | the first quarter of 1990 but did not fire it | 847°S¢ Pig 17on and titanium slag. 
works, which has improved production | owing to the depressed state of the Manganese.—The bulk of South 
levels by 25%. ferrochrome market. Africa’s production of manganese ore is of 
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metallurgical-grade and is mined in the | course of underground development at Several other vanadium producers mined 
Northern Cape Province mainly by two | Northam, GFSA confirmed the extraordi- | magnetite around the rim of the Bushveld 
companies, Samancor and Associated | nary PGM grade of 10.1 g/mt, which will | Complex. These companies all employed 
Manganese Mines Ltd., although a third | compensate for the working depth of up to | theroast-leach process to recover vanadium. 

company, National Manganese, is a small | 2 km below surface. 

producer. Zircon.—South Africa’s major zircon 
Approximately 85% of the South Vanadium.—Highveld Steel and Vana- | producer is Richards Bay Minerals (RBM). 

Africa’s manganese ore output was from | dium Corp. (Highveld), a unit of AAC and | The company exploits mineral sands on the 
the Kalahari Field, where Samancor oper- | the world’s largest individual vanadium | Natal coast about 150 km north of Durban. 
ated two mines and Associated Manganese | producer, cut prices during 1990 because | Further deposits on both the east and west 
three. Supplies of ore with ahigh manganese | ofadropin Western vanadium consumption | coasts are currently being assessed by |. 
content were derived from two large mines, | of about 10%. By the end of October 1990, | several potential new producers. RBM re- 
Nchwaning and Wessels. about 9,000 tons of Highveld’s vanadium | ported that it had successfully commis- 

Samancor’s Hotazel Mine ceased pro- | capacity had been idled. By early 1991, | sioned its new dry mill. Only 1 month after 
duction in June 1990 when ore reserves were | Highveld was investigating the feasibility | commissioning, the company achieved 
depleted. However, its output was made up | of beneficiating the vanadium pentoxide | output of its design capacity for rutile and 
by increased production at the Wessels | produced by its Vantra plant. The new | zircon, bringing RBM’s production ca- 
Mine, where development work on addi- | beneficiation facility is likely to be built in | pacity to 300,000 mt/a zircon and 125,000 
tional mining areas was due to be completed | association with some of Highveld’s prin- | mt/a of rutile. 
in 1991. Samancor’s new 500,000-mt/a | cipal customers. The Mapochs Mine at The world’s only significant source of 
sinter plant at the Mamatwan Mine greatly | Roossenekal in the eastern Transvaal was | primary zirconia is the Phalaborwa Complex 
contributed to the company’s profit. The | the main source of titaniferous magnetite | in the northeastern Transvaal, where 
sintered ore was delivered to Samancor’s | ore used in the production of vanadium | baddeleyite (ZrO,) is extracted as a byproduct 
ferromanganese plant in Meyerton. Man- | pentoxide and slag at Highveld’s Witbank | of phosphate and copper production. Several 
ganese metal production, mainly by | plant. grades of baddeleyite, together with zirco- 
Samancor, represented 51.3% of world South African vanadium producers had | nium sulfate and purified zirconia powder, 
output. a rough year after entry of Rhovan/Usko, a | are produced by means of flotation, gravity 

Nickel. —Nickel is produced mainlv asa partnership of Rhombus Vanadium and | separation, and leaching. The world’s third 
" proc y Usko (formerly the Union Steel Corp.), into | largest fused-zirconia plant was recently 

byproduct of the PGM in South Ainica. the arena as a major producer. The ore is | commissioned by Foskor Ltd. to supplement 
Production of nickel has remained fairly > Dh. ; as ; 

upgraded at the Rhombus’ Rhovan Mine, | the supply of baddeleyite with zirconia 

constant over the past 5 yeas. ; northwest of Brits in Boputhatswana, after | products manufactured from zircon sand. 
AAC is studying the potential of a nickel- ys . 

:; which it is trucked to Vereeniging, where 
copper prospect on the Uitkomst farm near Usko extracts vanadium, utilizing the roast- | Industrial Minerals 
Barberton in the eastern Transvaal. If de- leach Usko’s pl d ar 
veloped, the property could yield 17,000 process. Lisko § Planned’ capacily 1s . - os 

P f ne Mo 1 1 y dE , 9,000 mt/a of vanadium pentoxide, which Diamond.—Although South Africa is 
mila evaal Consoli dan Mines are nonotted will make it the second largest producer in | acknowledged as a leading producer of 
to be investigating a nickel pros clon the South Africa and the world. Until now, | gem-quality diamond, it ranked but fifth 
di ‘SI on f Prosp Highveld had supplied about one-half of | after Australia, Zaire, Botswana, and the 
acjacent otaaloe’s tan. the world’s vanadium. The addition of a | U.S.S.R. in the 1990 overall production of 

Platinum-Group Metals (PGM).—The | major new producer, in the face of a slug- | diamonds of various grades. 
first phase of the expansion program an- | gish world demand, affected sales and Diamond production declined in 1990. 
nounced by Rustenburg Platinum Mines | profits of South African producers in 1990 | This was due almost entirely to the con- 
Ltd. (RPM) in April 1990 was due on- | andledto plant cutbacks and closures. Spot | version of De Beers’ Finsch Mine to an 
stream in October and involved the mining | prices for vanadium pentoxide dropped | underground operation. Diamond mining 
of an additional 30,000 mt/month of ore | below $5.5 per kg ($2.50 per pound) com- | inthe Republic of South Africa is primarily 
from the UG2 reef. A program to increase | pared with nearly $26.5 ($12 per pound) a | by De Beers. 
output from the Amandelbult section by | year earlier. In 1990, De Beers Centenary AG, a Swiss- 
140,000 mt/month by mid-1992 was un- Vansa Vanadium SA Ltd., a subsidiary | based company holding the non-South Af- 
derway. of Rand Mines Ltd. which had a 1989 output | rican interests of the De Beers Group, was 

At the end of September 1990, RPM and | of about 2,300 tons of vanadium pentoxide, | established. Its inaugural year was high- 
Lebowa Platinum Mines Ltd. (LPM) jointly | ceased production in November 1990 ow- | lighted by a $5 billion sales agreement with 
announced their decision to proceed with | ing to low vanadium prices. Company | the U.S.S.R., as well as a marketing agree- 
the development of a mine on the Platreef | profits had fallen 95% to about $500,000 in | ment with Endiama (Angolan State Diamond 
near Potgietersrus at an estimated capital | the year ending September 1990. One of | Mining Co.). Formation of De Beers’ Swiss 
cost of $300 million to be shared between | five companies in the Republic of South | subsidiary to separate the control of South 
the partners. The mine is scheduled toreach | Africa that produced vanadium, Vansa ac- | African and non-South African interests re- 

full production of 200,000 mt/month by | counted for about 7% of South Africa’s total | ceived international attention in 1990 because 
1994. output. The company had been in operation | the move was widely interpreted as a precau- 
LPM undertook the expansion of the | only 2 years since commencing production | tion against possible nationalization by a 

commissioned during the year. During the | in September 1988. future South African Government. 
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In 1990, De Beers’ South Africa’smines— | “granite” (including gabbro, norite, syen- | decline in local demand for phosphate fer- 
Finch, Premier, Venetia, the Namaqualand | ite, dolerite, and tonalite) contributed | tilizer in the financial year to June 1991. 
and Kimberley Mines, and Koffiefontein— | 90.4%; slate, 6.9%; and marble, 2.7%. This was due primarily to the late summer 
treated 24.5 Mmt of ore to recover 8.2 M In 1990, various colored “granites” were | rains, which brought about a reduction of 

carats of diamond. Kimberley Mines pro- | mined by 28 producers in several regions | 300,000 hain the grain acreage planted. The 
| duced 574,188 carats from 3,931,000 tons | in South Africa. Marble was produced by | highrate of farmers indebtedness, the rising 
against 762,843 carats from 4,388,000 tons | two operators inthe Vanrhynsdorp District, | costs of agricultural inputs, and the de- 
in 1989, De Beers Mine, the smallest of the | about 270 km north of Cape Town, whereas | pressed price levels for agricultural produce 
four mines De Beers operates in Kimberley, | slate forroofing, flooring, and paving came | undoubtedly affected the fertilizer appli- 
ended underground production in October | mainly from quarries both west and east of | cation adversely. | 
1990 as it exhausted its reserves. In 1989, | Johannesburg in western Transvaal. Local Foskor was able to maintain its phosphate 
the De Beers Mine had contributed 60,902 | sales of “granite” amounted to 18,200 tons | rock export volumes at the same level as 
carats to the Kimberley Mine’s total of | in 1990. Local sales of marble increased | those of the previous year despite the fact 
762,843 carats. Production from the dump- | 40% from 3,960 tons in 1989 to 5,600 tons | that world trade in phosphate rock declined 

‘retreatment section accounted for about | in 1990. South Africa was one of the main | 13.7% in 1990. 
45% of the total Kimberley Mines’ produc- | suppliers of rough “granite” blocks to world 
tion and is expected to increase in 1991. markets and was the largest supplier of the | Mineral Fuels 

Venetia, the new $420 million diamond | much sought-after black “granite” (norite). 
mine at Alldays, 150 km north of | Japan is a major buyer of this material. The Government decided not to proceed 
Potgietersrus in the northern Transvaal, has | Although an estimated 50% of total | with Natal’s proposed $39 million ethanol- 
been described as De Beers’ biggest ever | “granite” exports was to Europe, mainly | from-sugar scheme, because of low world 
single mine investment. The mine com- | Italy and Spain, much of it was reexported | oil prices. It reported that a substantial in- 
menced production in September 1990. In | after further processing. crease in the price of oil will be required for 
late 1990 and early 1991, the diamond re- : interest in this project to be revived. The 
covery grade amounted to 55.5 carats per Fluorspar.—In South Africa, metallur- | scheme originally proposed that a distillery 
100 tons, considerably lower than initial | gical-grade fluorspar is produced in lumpy | capable of generating 200 ML/a of ethanol 
expectations. At full production in 1993, | and briquetted form. Acid and ceramic | be built at Richards Bay. 
the mine is expected to employ 750 people; | grades are recovered as flotation concen- The Southern Oil Exploration Co. 
the mine’s operating life is expected to be | trates. During 1990, four mines were op- | (Soekor) controlled all offshore oil and gas 
at least 20 years. erative, of which two (Buffalo and | prospects. It conducted all exploration ef- 

The total tonnage treated at Koffiefon- | Vergenoeg) were inthe Bushveld Complex | forts offshore, with the exception of test 
tein Mine amounted to 1,785,000 tons, | and two (Witkop and Van den Heever) in | drilling in which private companies could 
yielding 146,345 carats. The plant feed | the dolomite area, 160 km west of | participate. Crude petroleum has been dis- 
treated included surface dump material. Johannesburg. The Republic of South | covered, though not in commercial 

After almost 26 years of successful op- | Africa’s production of fluorspar, which | amounts. 
erations, conventional opencast mining of | peaked at 522,700 tons in 1980, was ad- Work continued in the Soekor-Engen 
the Finsch pit ceased in September 1990 at | versely affected by the consequent con- | (Gencor) joint participation area (in the 
a depth of 430 m. Limited production com- | traction in the world demand for the | Bredasdorp basin, 100 km offshore south 
menced from underground sources, | commodity and amounted to only 311,000 | of Mossel Bay), and three more hydrocar- 
supplemented by low-grade surface stock- | tons in 1990. As a result of increased | bon discoveries were made, two of which 
piles and pit haulroad material. Tonnage | competition from China and reduced world | are potentially commercial. One of these — 
mined and treated from all sources in the | demand, total exports amounted to 245,700 | boreholes in block E, in which Engen had a 
year was higher than that achieved in each | tons, about 24% lower than those in 1989. | 20% interest, yielded 7,700 bbl/d of oil 
of the preceding 3 years and amounted to and 96,000 m?/d of gas. 
4,919,000 tons of ore compared with the Graphite.—Initial exploration on the 
4,857,000 tons treated in 1989. Steamboat graphite deposit in the far 

Total ore production from Namaqualand | northern Transvaal has delineated resources Coal.—According to the Minerals Bu- 
Mines, including tailings re-treatment and | of 2.5 Mmt, witha flake graphite content of | reau, total coal sales were 185.4 Mmt 
prospecting, yielded 932,392 carats at an | 8.8% toa vertical depth of 100m. Additional | compared with 177.5 Mmtin 1989, of which 
average grade of 14.6 carats per 100 tons | resources are indicated to the east for a | 135.8 Mmt was domestic sales and 49.6 
compared with 1,005,876 carats at an aver- | distance of 3 km based on limited drilling | Mmt was exports. Domestic sales of coal, | 
age grade of 16.8 carats per 100 tonsin 1989. | and geophysical programs. Mintek has | by sector, were as follows: electricity gen- 
In total, 6,374,000 tons of ore was treated | undertaken comprehensive beneficiation | eration 73.5 Mmt compared with 69.6 Mmt 
compared with 6,003,000 tons in 1989. tests on samples of the ore resulting in | in 1989; industry, including synthetic fuels, 

The total tonnage treated at Premier Mine | product grades of more than 90% carbon at | gas, chemicals, cement, and agriculture, 
was 7,407,000 tons, yielding 2,327,072 | recoveries of graphite in excess of 90%. The | 46.6 Mmt; metallurgy, 8.3 Mmt; home use, 
carats. deposit is about 150 km northwest of | 6.9 Mmt; mining, 0.45 Mmt; and transport 

Potgietersrus. | (steam), 0.07 Mmt. The country ranked third 
Dimension Stone.—The total mass of in the world in exports of coal after Australia 

salable dimension stone produced in South Phosphate.—Foskor, the state-owned and the United States. About 92% of all 
Africa during 1990 was 0.43 Mmt, of which | phosphate rock producer, reported a 7.6% | coal exports was through Richards Bay Coal 
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Terminal, 7% through Durban, and the re- | diesel as well as associated products during | transferred the contract to another, unnamed 
mainder through Maputo in Mozambique. | the first half of 1992. Soekor playeda major | South African producer. Production at the 

Exports of anthracite were 3.4 Mmt in | role in the early development of the project | Chemwes plant, jointly owned by 
1990 compared with 3.3 Mmt in 1989. and will continue its involvement by op- | Stilfontein and Buffelsfontein, ceased when 

Coking coal production by Iscor Ltd. was | erating the production platform, about 85 | Eskom terminated purchases of yellow 

3.431 Mmtin the year ending June 30, 1991. | km south of Mossel Bay. cake. Another mine ceasing production was 

Output was from the Grootegeluk Mine, Driefontein Consolidated. 
1.677 Mmt; Durnacol Mine, 0.992 Mmt; Petroleum Refining.—Six refineries in 
Hlobane Mine, 0.565 Mmt; and the | South Africa process imported crude oil and | Reserves 

Tshikondeni Mine, in Venda, 0.197 Mmt. | synthetic oil produced by Sasol; two are at 

Production of steam coal from Grootegeluk | Durban, one at Cape Town, one at The country’s mineral wealth was de- 

increased to 6.3 Mmt. Iscor sold 9.8 Mmt | Sasolburg, and two at Secunda. rived primarily from the Witwatersrand 

of coal to Eskom. Ethyl alcohol is produced as abyproduct | Super Group, the Bushveld Complex, and 

Anew handling, crushing, and screening | by Sasol in amounts too large to be absorbed | the Transvaal and Griqualand West Se- 

plant was commissioned at Iscor’s | as solvents or feedstocks; it is added to | quences. The Witwatersrand Super Group, — 

Grootegeluk coal mine, north of | premium-grade. gasoline sold in the | dating from about 2.9 billion years, consists 

Thabazimbi in the far northern Transvaal, | Transvaal and parts of the Orange Free State | of successive layers of quartzites, con- 

thereby doubling the colliery’s production | and Cape Province. glomerates, siltstones, and shales in an 

of steam coal, all tied to Eskom’s nearby The history of the Sasol group of com- | elongated basin. The basin (see figure 1) is 

Matimba power station. When fully com- | panies goes back to 1950 with the estab- | between northern Cape Province and 

missioned in 1991, the power station will | lishment of the first oil-from-coal venture. | southern Transvaal Province and includes 

have an installed capacity of 3,990 MW, | Since thattime, the company has undertaken | Johannesburg. It is considered to the 

making it the largest dry-cooled facility of | extensive diversification, and its activities | worlds’s largest single repository of gold 

its kind in the world. now include coal mining, coal conversion, | and uranium. Some PGM and silver are also 

Iscor installed a pneumatic Bahrcell | oil refining, fuels marketing, and the | presentin the Witwatersrand. The Bushveld 

flotation plant at its Durnacol Colliery south | manufacture of chemicals, polymers, min- | Complex, in Transvaal Province, is a lay- 

of Newcastle. This successfully bene- | ing explosives, and fertilizers. ered mafic igneous intrusion into the 

ficiated and rendered usable fine coal that A $1.15 billion program for further di- | overlying Transvaal Super Group and is 

had previously been dumped in slimes | versification has been announced, com- | dated at about 2 billion years. Within it are 

dams. The plant is the first of its kind in | prising a number of projects, including the | the world’s largest known reserves of 

Africa and the fourth in the world. following: chromite, PGM, and vanadiferous magne- 

Sasol’s Syferfontein Colliery near - The phasing out of liquid fuels pro- | tite. Cobalt, copper, and nickel are also 

Secunda, 80 km south of Witbank, com- | duction at Sasol One and installation of | found in the Bushveld Complex and are 

menced the installation of a42-km-long and | additional facilities for the production of | economically recovered in the mining of 

1.2-m-wide conveyor belt, the longest ever | ammonia and high value products such as | PGM. Within the vicinity of the contact 

made in South Africa. It was designed to | chemicals and waxes. between the Bushveld Complex and upper 

transport 20.7 Mmt/a from the coal mine to At Secunda, the installation of an n- | layers of the Transvaal Super Group are 

the Secunda synfuel plants. butanol plant (by December 1991); afacility | important reserves of andalusite, fluorspar, 

Less efficient generating capacity total- | for the production of anode coke used in | and tin. The Transvaal and Griqualand West 

ing 4,260 MW was taken out of service at | the aluminum industry; upgrading of the | Sequences, dating from about 2.6 billion 

five Eskom power stations. At the same | ethylene plant stem turbine; and construc- | years, are a series of dolomites, ironstones, 

time, new coal-fired units totaling 1,892 | tionofaplanttorecoverkryptonand xenon. | and shales found in northern Cape Province 

MW were commissioned at three power Liquid fuels production at Secunda will | and in central Transvaal Province. Within 

stations. not be materially affected by these devel- | it are found major reserves of amosite and 

| opments and should continue to exceed | crocidolite asbestos, iron ore, limestone, and 

Natural Gas.—South Africa’s explora- | original design capacity. manganese. 

tion corporation, Soekor, has discovered what The Minerals Bureau of the Republic of 

is believed to be one of the country’s highest Uranium.—South Africa’s uranium | South Africa reported the country’s total 

ever gas yields off the coast of Mossel Bay. | production continued to wind down in the | reserves in terms of reserve base for many 

It was revealed by Soekor that reserves of | face of slack demand and production cut- | mineral commodities. 

14.2 billion m? of gas are estimated toexistin | backs at gold mines that produce uranium The Minerals Bureau reported a reserve 

the newly discovered field. Flow rates of | as a byproduct. More than one-half of the | base of 50.8 Mmt for andalusite, silliman- 

about 900,000 m?/d of gas and 144 bbl/d of | country’s 2,903 tons of yellow cake came | ite,andkyanite. This figure consisted almost 

condensate have been measured. from AAC’s Vaal Reefs Mine, which pro- | entirely of andalusite. The reserve base of 

The Mossel Bay Gas Project (Mossgas), | duced 1,621 tons in 1990. Hartebeestfontein | 4.8 Mmt contained lead was broken down 

the large synthetic fuels venture with pri- | produced 329 tons; Buffelsfontein, 317 | further to 2.33 Mmt of demonstrated re- 

vate-sector participation, entered the | tons; Western Areas, 263 tons; and | serves and 2.43 Mmt of demonstrated 

hookup and commissioning phase. It re- | Freegold, 167 tons. The Palabora copper | marginal reserves. Of demonstrated re- 

mained on course to bring the first gas | mine produced 109 tons. serves, Broken Hill’s Black Mountain Mine 

ashore during the second half of 1991 and Randfontein Estates canceled its sales | had 1.54 Mmt, Gamsberg Mine had 715,000 

to reach substantial production of oil and | contract with the French atomic agency and | tons, and Pering Mine had 86,000 tons. The 

227



I j <q 

— 

Ww J <= — 

— a £ 

; o za & TS 
> f 3 x 

- o ‘ O ‘ec o 3 

e < a” z 

fa 

ee cee 
 utacapurertnes Fra aeeoced 

Q7 r 
° erenenetnai ESS Seen 

tennant Boca meena 
Seca Ra eee 

© @ 

porrecninernaana Es 
iain Boieatieacior racy Soar greets erence tod 
euros Bona nansaaain aoa 

_ © 
oS i 

ppetareneretn canoe pen eaeeoonmneanin SE 

a 
o 

utara Been caenenenoaes Ech canncneneasenead 

~< 

authentic pao heniinniieetannrs Eaesnoahrontaaenond 

£ 2 XZ 

Ue ueemrgeacia Bisa ara are aciiccnenanmnnnn Bsteto innate 

ond 
Lid ° ee Scene aet Peed 

. 

intiincneeeneers Ese caaaennne pcrsattnarram es Ecaatoas annonce’ : ior Sees 

® 
reteceaai 

© 

oO y Pananaearis ie ee ene Ae I Seis eee Cee Pa Posiceeicncin Sag ig eR eigen Fm pe Ee eee ee fibre 

© 

RR I a er a re ee jan 
{o) ean pices Cee Re ae ee gen 

= 

ikea Qe ae eer rm pee 

ted 

— Gk Er Ne Ce REE im 
— ’ 

RO A a EE eS esc Fee Serena 

. 

a RBs, SE PSS SSR oN ie ee i, LO NR ge cr cce ee ee Oe ey > LN ee pe ee ee Ny 
A Seen Ee A Ee aia Be acme eRe Re Le ee Se ee nna Penne Ne 
Se Gaara pera ERE eee este Pa 

pal 
Nae os aac ey ey 

Be Se pce esr area ater ER eed ee, 

| 

ee SR ao OS ee uence ere nen a Senne em 

° een aie pe) oe ee ss 
. 

SN ae re Ma r Suneneetan Ee er sr i Seen 
em BE a Ne ee wn 
EST aes Ra es Poa eee es me 
anne Seay ace Bc ae 

ee 
ee 

. 
seamen oem re a ee Oe ee cn 
plata norte ee pre eee Mirena eee eons ES Fam 

| 

Le RR gm cena femmes ee eee ey 
entecenernn eae sna eiteer end pce ees perenne ornaments Seater ee ees Bn. 

ES en eo es RecN [DS 
perecamnena eee 

nS Pena re pee ee ne ea es acer ee RE SN 

cteintatinernncrnetencsenerem sas tehenteinievntit nee ee EEE 
Se ee 

cunaaseamateneee een 

iceenunne seam eaeecuee Mind reas panned toanrerenmeene rime aie Ee 

reenact Ee deme eee a aR eee Seem, 
unineme ncn See AE SOE Re rahe ann ecm en See a eS EE A Ee sme en outa nnnonnteenara me no fsa meoramri science mca 

e 

ee. BEE Se ee a eee rec 

e 

aE aaa tein mannan r pre ro mmm atamnen nnn menaced eee ae ee 

ee ee aes ee 
SE Reece me 

i tateataereniieereermmmeieee Satara ene cnnaner Senne nama pusnnrnninnnee: ee ea cae dil gir eee neem 

” . 

yes ee 
Sle eer wi arneraeneeeee tr rere are ira ninonennio tannin arate shigerrouaeonnuanan Ceees ae Rae ere lag ornare 
See ee SE a eee aero eee meat suiccpsuanneeeenennee eae eeeeetonnene OLESEN 

— \ 

CC Se Wiic rnees imennen 

anes co eee aunna ee eee eennieea ne ieenmsanesmenesi pereeunnesmemenmenin ous ie ere ceea pod ebeciectnaasenen meee 

scien niencenninnanense ae iii emhanen suns anemia aga cneannnenamanonmuaeceria Sens Meera oe ree Biante ma enecnecancray 

Se atianstenreenneia eno hnatettoeracneaat aera aninsrosmmonaraae antares nes Uae Sa eee EE Sr ee ce ee gM roe aN rater crm 

nei ta pune ene er te meroudeuannmerennmenceasumenent soaacna unineme 
ae 7 aeh arnennani hweenee me annenne 

a peeing =——r—“_OCOCOCrRr 
CC ‘ye 

e 
ee 

EE Ss EE ee eee eee eee ae 

® 
. 

eS ES ( 
ese ee Dias RE Saeco 

— 

ok eee See gis a aes eee atic pennnn i pteic RON ec hie ee aeamaacenctce 

SRE i aadrartisn a ao aereme encanta Eee ose aati saver nana tietee ae eae ES es 
ore soho ats eaten ear ene SEE eRe ee ee LU 

Sa ee 

Bo See Mpg enero ences 

e 
ee 

EARS ee be ere eee mney 

aretha BE See 
annamecennunaun a renresanenaaaae Socrates geicrnneianounnnimemean 

Soe 

as Esc ears Se Ee 
an . 

Cs eB cr MAM omeneene 

— 

Hen cea ence nee Saas ee eae tee a eae eee ES SEB Recrui se secon sagen 
"Re eee pecan sraeraapnraienanneaa meena Shed Mea BS eccranere Sooo ereiecaneanarenees 

e 

e _ . i. 
eee eee 

b 

eee piuaeammnacen tennant enor ae eet tice meena ne am i hishieemenntaneon pceneeneciuuncemmaanna 

. 

See neers mua hae niacin cneanaamre near Saran rene mane cerumenamra mae See eee 

eo cee ce eee 

Hur aot negara ae ee ree nar STE Dee a eae nae nea eee Pe Murer aera . 

rrr 
tradi ere 

ba ean nanane nua amen nena sear ta neers napeareera re ae ptcmiroceensre cnn ca Fcpaonnaiunnouanmanrnnesn ” 

buna ceuanermmnu an nomen neater Se Ee a eens ma eee Eee ee ee TR 

— 

© .  —rONOCCCiC 
se Eee fom 

| 

( ) es Se ee Bc Serene canons 

—_ 

EF —“‘_OOOOOONOOtOCOCéstiCisCKsCis ep es Fam eae i ee es eee ees Suara naemenem a enn Seance BRM cence chee SEP oe 

¢ o an 

is. 3 uaameraoe Pca oR Em 
e 

EOS Cie necro regener oe odainesnntenneractee enecrane eu Romer a Fociaumenammeneaere lea me 

— 

eee Sea ramen eee eens SE aes See ERE oem cece PONE Rn 

i r—“O—O——s—“<—s—s—s—<—~s—sSCSSsti‘(OCizsS Fae en a 

2 © 

neers none emma naa sefrniioecranmsinnee ee riiaannenearmnenneaeemamnen poe Saar mennmanamicninoenane nen pars eecon Bose 

ee es Oe a 
8 8} CCC EEE oh 

Oo 
— 

en ———Oer_OCOCOCOCi‘(C‘(C(COCNW ee ae er mm 

omnes “ cetacean nea elektro saeusehantennst sr ienheenaseasee sian ci etree Bos ccoiinstenaneaiene 
ee com 

ee MNO — —”—C—CiCzsCNCisQ cronies RE cn a ey een 

‘ 

CT i Sm Ree manana ipeeacec ge mauenen cca. ieee arenas are is crea seamen Ae ae 

Pee e ene Eo Sot, 2 
eee resaneerenernec ienntet  eeeetenrcneni PR ao ace MO econ 

EE ea es Se EU ee ee eee Pan po cae eS ME et meee 

See Epes crnee een neeeye Be a SR 
ene nen ee ae pee 

c ¢ a 

oe ninantnanniane santa peacoat nceenaa piesa neamnenrenreneecctas arses iam emea cies Meee ee PA eee 

Sou ann tena So Lrrs—CiéC¥®S se ee Sw FY 

Oo 

a A Pe ee ee ee ESE ae gu ees So MM cee e 
eo] — 

Mee ee rrininiinncnareeemennioed remem ree gata nance sirerenennnaonnnoa aie ucinnannecemnennaaenanaentir RR SM RRR Pe ee A 

SSeS 
sateen Me ce glee weal ep rrearestemunennap emt Ree nummer mmm ge rontanaaunne pees cenitets 

en ane EERE, 

SEP ee ane ce MMM nS Scere ee amo EGOS a ee ee ea ecm aap Me ae at ONC RR 

TS UR ae Re RE irene seceeie cnn ee a ra sen pore Bc Oa aR cee 

— 

soinnriuannpnenaeaneeannmanenent 
eae MMe eect eerie rien ncaa Peiiee cctoaeeen meaner aan CaS ie 

pa en Pena 

Sos aesnicinamnere nner perenne et aN Re ember pe ct Pei a Se 
SE OE OG ae 

ea SS cae URE eee me ea Me Me rae EERE ee ee a 
Poe re rec cean 

aiareautamnrnnaarein ene toad rion nouns ennren armen ons eB Me ior ance es rane nananoaran mma emma mre eee pose 
Re SER ER oC 

t= — 

ee ee ee ccc ER gerne ccna Ie che ere eae anemee ee 
een ae eee eee ere 

SSE Ee ee Oe 
Serene ee eacenes ee ene seer 

Dee aa Nae ee a 

oie neeasuonmmmnuaente oan ueonnmaee meatus sceemhnnienn meena er ncne aes Ssguceren soot eeisunusununau amacrine: sitting cnn ne mec 
porenacoancaremmreraaon crs eae ae 

SERRE st Ea Se ee ee ets 
ene eer A 

r 

rcirhionngeeenn aeneeoneiatci Patiiisaanniesemneaten tema niece age iota peciecameresce a a chnrieacinennennennaame errand 
Rice aR se a Ro 

; 

: 
eraersniaanmiameenerenarmereme rear eens suo maaan Seine ee enneanni Wha ices renirrireensanennacen Soiree ene eRe Bi 

BSE ar a 

pe oes Le HOU apnea pea nena ae crea ig cours eeren ernie eieitsetuececar ea es 
Bc Saae EEEHESRDDaSAa erat oan rae 

— 
b= 

Ee Re see mee eee sruuiee msn ee arene reer one Ps apecnen ioc SSE nena rie a 
CRE ares ane eee 

Ec 
ee ce sine saan, Cart, 3 ates benim gst enema soiree ote mee 

Sa aR RC ee rR ee Rn 

Heo snare namemin aan ener eennuuanenennenisae oT Ee ace eetemeceretn foneseeie: “a Seen icentnnaeis iceman nntananearo aa 
Beant an aie ai pace Ratan 

ee ee ee ee, eM aa EEE ee 
pace eee ee er 

— 

Ls 
Enea) gE 

Res 
Base ce ea 

oo 

Re erences Ee aan HEE ee rier ance aaa Bs Baie ee 

c : a — 

Seremarnet ce Eee io concer ee ci eee eesti Serena terrane feta cea eee enero Soe 
Pc ao a cee meme 

0 

SRR ROE eo seenaavanusnnne eameecenmesemenenaaat ohannauennmec rts seacsmeamenciaeneeren aa iutureemecreenes iam eas ee cane upton: cri inpnnntneeea mee 
Batis oui ae aie ee ponnsee aye 

 ——“‘_OOONONOC™CC 
ES esau area area eeu eRe 

a caren ee en aC 

— 

aera nea nerrna mona ounce aan area eee mere eee ea ee SST eh erence neem Sens 
a eae 

Sams = 

a i.]©™]™»>™©=©7&~™:=S 
rl 

Ema ian rea Se cnien 
~ } = & — 

ee 
piston oerencanneem cen ae erence ienonnnnaonarey eee 

Fo ARM eR Ra AE Bicaccneniencnh 

peer inencnonmae enone Be as an eS Sena Foran mere neeteneaect erie aemamenrers 
Eee ee eM Le tna 

EEE ee Pear ESSE eee uatianar neuen een SSO ea Soar aie 
Poco ane aa Rrecronantsi oom e 

—r—“_™OC—C—C—C—C—C—C—COC—C—C—C—C—C—C—C—COCCSr—S~S—C—™F—mnEF 

Bc aang Essie ear enna Ne 

te 

ee ee res oe eae eae oie wrens pig stantannenn naam mmnnaeraranri rpiengomanennnadauctnemanencreenn seers 
Pca ORR cot ne oO a Roses cree 

Eee ee ee ete ee ee erent i uvcictetnenenmen nee a ceaeniohieneneaeaenintit tehepenasimmenmanenents Soeeeeeeeanceat 
Roe Saccmmtoe Caen etn eet hota Mapes tienen 

 —r—”—“=‘“_<“, ONO 
ee 

aM 
ce es oe x 

-— 

ES ee Soni tae resents phe ae ueaua nome arene ESE sg ae ea renee RES er cam netenena eecd 
BesraR ccm meet er Baca am 

: 

seciansiinaaeranenr OE hagas maa ne arias ees ea sins rua manumeanee ae neenare memantine seid chy te aamionmnnnaernoneaattaeet sonsaimeananneneaenend 
ease ene mE Raa eae RRS REA ama 

( ) 
7 = = ——r—esremsreumumememehsésMsresashSséaseseseseseseseSsesSFz—hr 

Pom onrennY Rae ae Meme con 

Hiseacestcmeoen eieaanoernseinctangunmnnnreeate eae ea ahaa surement ea nauearienianatennentenana igeiennetare tinea eae oe chance 
PORTO Bac sia gee RR OOD SS Om 

—  @0.24}+;+= 
2tri‘_e—ONOr—s—s—sS—s<s—aies 

ESR Rc EN aon aie CS eo a mE am 

sane ne nae enn meee aera HOSE enemas moc eae erie i enna aonran meaner heneouae yeaa arenes arene 
een ES ee ae Ec 

fo 
= —rrt—“‘a‘“_O—S<S<—™—SCSCSCSCS—C—CTC—C—S—S—SCST—C——— 

Boye enact Bn a ae Becta ee, 

iaomnnenemnaiameneae CEO 
Se 

See earatmnanermncaeanmemna aes Seige meaner eennectnee canny coerce 
cero SOE cee ROL ea Br ae ay 

ee SUE ae eee eer oe aoa menmanennno es remarry Seer neea sconce gerne oh 
PM Con Re RG Te eRe oar Rosca 

hahaa ennnnnesepaee rauncnuummmennnnemerens seacauanasnincenns momento Sateen eemmnenaamenet ee tae nitae anne anee nen annem Rigen 
Pecans iene aa Besant aa Sh RS ES 

—  r—“_i—™O—O—OOC—CwCOCOCiCCt 
Se ee een psenree nes 

Pe Re me ane Pe ee a em 

5 
cl $ pe pe Bn, ene 

Pa cena BeOS en OMe a eae are erm 

Peseta 
rr 

Sen 
ee ie posed 

ESE SRR SES Ren Sad Pes eRe ae am 

Basses See Pane Ser eua mae mene ener anmnn ager REE pte erinnmemtneoreemmnens cB ine ‘: 
eee ene oe SRE AARR RO SIR cas SSR No NE me 

MMR Mg ccna treevistheceneeen bntarnaecunimennaeaanaam ee aa SR aor su nennenneene smn en 
BS ome is arama ar eM eee 

a cern ee ee Sacre Mignone ae SO ee ner meen gee em A Fe eRe rc ce Ee ee ce a 

. 

Pet SS 

Pee a com OO Rese oe eer Ce ae 
Siamese me aS posse Ren aceon om 

rite SSE 
Se Rts becca Mscaenemene alee Rose coarse neces oad 

Parana ear ae RAR Poe Dee te ncaa ee CNN 

ee eee ince a ference ae aera Renee eens ea ca 
SERRE, GES, TE, ee See ieee ere em 

ee ey Pu ee ote ot Sime nnn cnnnecmenannanceny aera 
Bee oO RR RR roca Bn Ss a ag 

rr—“‘“‘is™COC“*CN OR en Fee pe ae me ee ee ee eee ee 

Pepoanscicnunoemcenuine enantanmenreme mia ee areata ern aemneneee so pice enc Seo Setup cena wcreceanancotay cs 
bo AS mene Se ee ee ee 

See 
ee 

oe ence a EO BE ee Sam reais erica aN ec 
Eee mR Rare aR Beer earn rau nee 

e 

a ee iene Ee eee a eee a coer ea 
Ba cm om eT Eee ener tre ey 

D2 
rrr 

a ae ee Ran RE pena ee ere EERO li D ccs meee emma ee 
ee 

eS agi ce RRS Re Ea pomanea eee mcene aa Mees 
he Ry MRR ae a NR eae oom 

ro 

ee 
ee eat eh Mgeciineanner eagles RSs ee ee 

EERIE EEE, Erase aca see ee eee enn ae eon 

rrr rr 
ee cee uae eam nearer 

Ram ae 
Fee crn ene en eee 

a4 oF rrrr——“—i™wCOC#SCS 
BS ehh, eee LES ee 

Be saree an RS eae CO EN : 

——“‘“sOCOCOCOCC®T 
a alll 6 

ee 
Roar ahammar Ee ee 

N 

em es eS oon eee eee ere eee 
ose TEE, 

ee eee 

= €¢ Ce Ree ae sta teense aes 5s 
ceca ee eee ee eee 

Pinaeeniataanoeeonte Sunes EEE Soe ae oe Bn SERRE Benoa Race een eh neennanenecnonnrn eis aegis 
ROAM RSENS eDy BEES rcmna as ani an ora ee en ance 

. 

=? 
Resco SS ee 

CE 
be TEES Breen a 

ee 

poco oneeseuicmn rea Se ea aves neem eae Seca nae mneannet eee aseneetiem ee rcicnnienunneenemmanmene nan Fe 
Rec Scomet cree maaan SEER tn aC Rt SPCR Ream 

. i 
.vUDC=hCC 

SE “ere a ea eC es 
Bi nomena oe TER ees Be 

ne em 

. 

| ee erm ee es ee oN 
Room cn onetac am peers eanin es cee ee rec 

. 
=. | bane Ee eee eae pe & oe 

by mcr canny Beas eee aus 

ee 

bene e ae se ee oem pi Pecos 
BMC SRC BS tseineaote ee ce ee SS tae 

Ge Ee ee Ee bo Seon ncnneeeea sEnmreeecunmneenacnnae eae eee 
mca ee emmeTne e SEES ee ence nema, 

DD 
a eeienran eed ceils Resta prcaeneens re higg Neseseneniingy 

oR Sta a Sacer 
ee 

em 

Co 

teccusecameemar Sean Meee eee cag ET. Re 
Ba meee Om SEE eae es ee erin erm 

Se 
es 

poner Sea Soe SEORRERS oe 
Coa a ciate oa Baa acne ce eee em 

ee 
eee amnemannny Seno pce a Ee Rnemmend 

Eo SUSAR ac 
eee 

es. N 

ee 

eons ala, rs ae pea Saeed ene 
Ee nate, ce ee Be ree coma So 

A 

3 
eg SM en nen MRC Ms Ea 

Bese mies am Ecce a ree Pe en ene Te 

EE EE ee See ett Ce eee ea a 2 Gacauaee 
ES On Camm mmnn te rea Eee tree ea cae Ra aS tS PR ce ° 

ee 
Cp cig Meee remanence pei ee Ean 

ESE ER Bee ee Ee eG 

EE Ee ese 
Sie ce MR ae Mme acarnceearnaa ee RC ae: BR ones 

Soa MESES nO Be Gaerne ene ee 

ee eee 
Rc ne eo pete Med eae es 

Reha OC nam anos naa 

ee 

es 
eae SSN ~ Ss BREE inh mum ereens Reg Prana 

eee “a Peete ee 
N 

Nee 

Bi er bree brent vee bien ries “Seats 
Bot) Oe Panne iar oe Cn 

ee ee eee 
a secre Cie Precis g Seay 

a eae CN PaaS ee ee er nm 

ee meena 
icine comer 3 BR cco Sen OP 

Bc aa rie cae te RR sen a aC Here ae 

Oe 
emer and Coonan Sriasy 

ee ae tee cies 
ee 

Be ea ° ee a ee Seni 

rr  l——‘_OCOCOCOCOC*CSS 

ig eee = pee A peer ee ee 
ee ep a mara Berens ee. 

Nike saaee 

BSc gear oem pcre ig 

aac eens Bier cM eC ee 
ee i 

Q 
eee Sea censecemecrMMgn 

ERE OU Pee Se 
Meee 

ee acre mame oes oS 
ee 

Piscine earn tea RCE 

(oo eb eect oes 
eae nea oan 

LS 

Qe oe amare ees 
Gaara acme (So 

one 

RSet Soe ay es Bg 

ee arama an Scr ia pa ore ce ani nO GU cr pace 

* 
oboe 38 

. = - -  . 
eo 

ee 
See 

OS 

ponte eRe erm a is Bashir aca cr Cn a 
ccc Se 

Boece ae PR nennte 

ESSN cnt aaa a Ricco ee em annaneat Reierent ype Pe aR 

ee ied Pegg 

ee en eae ee fgg ee errno nena 
eae EE ES 

A 
7 yy e 

ea ea Re ee ear ase econ aie Roce nm 

e 

psec ease 

eee 
2 SOS ES NS Rec RR 

ce eco Ren 

TS a eens Eat ose Sebten menage ere en a Pes cuca d Nigam Seam 

ean ee 

aces aac Be Os ees ns unre Pa em a 

ane ah Nemesia 

SECS OR Seana uncomoerar sta icnman nen wee anes SSE ROMP eae RCT 

Q 
Poa eee ® 

eae FR a aoe ES a eee eee POOR em a Reco aed Pee 

ee ge ous 
BoM aE EO cr ee ee 

REEL anal Be 
7 4 

beh eee om Rai er oe rin enna Roe MA cesta SS 

PR cece g 
am 

Baap ccc onc aeaag BES PN ees 
Co ea RRC e Canna See 

| 
pe eee em ee ne ee Re ae amen nn 

econo 

2 SEO eee pac SSSR ROA Ee St eee areca ES 

oanatiashsereey 

Pane BSOLR Teaco an cc ae psionic nce Smaak, Uae rece eat ces Peseaces 

DEEN eae 

Paco Cement cn CoN bse Mie antes SERRE aN wabiaahigaanaisrne_cathanan 

pesunmsieentnneng 

Pa BS Sy RN rcs toy Cee ea ge Mires 

ee 
ace ern Mme BNE aerate SE eS 

Prsneconaea 

4 See Ee ee me een oan ers 

Poiconnuunchnaniees 

SIRS a MRR SOMES Se Re rN ae a 

ee 
BUR encoun ee ees guarentee 

poe ain 

Pc nae Pee ee pe oe ean Eee 

Pcsnccencennaannn 

ECON Cia gnracan en aaa ” ee Etat caring Sucre 

Pirinnnnenannee gs ew 
ee, Sree ee Ocean ene ; see 

prs ennui 

Ge as po ee ee anes ea 

Sich ricene en ® 
co Me eae ers BS can sn re 

degtbem rumen 

Rey emery pa ; 

higiauumnemneemented 

BELEN ‘i cece Peas es eee pe i. 

Es naneeniaannae eat 

ccna 
psy aod ema remo NW 

anes 
Reg cen o 7 

eee Eset 

e 
od = nme © 

\ 

Pee oem nan 

oe Me od I N 5 
ee emma ee @ 

> 
. 

© 

“~~ 

x 
\ ® ? “\ * om &



TABLE 5 compared with 42,000 tons mined to date. | the facility and improve efficiency was 

REPUBLIC OF SOUTH AFRICA: About 23 ,000 tons of the 40,000 tons would | underway to expand throughput capacity 

RESERVES OF MAJOR MINERAL be derived from existing mines. Recovery | to 53 Mmt/a. a 

~ COMMODITIES FOR 1990 of the remainder would involve develop- | - The Government passed legislation 

ment of new deep-level mines. permitting joint ventures between Gov- 

(Million metric tons unless otherwise specified) The recoverable reserves of coalin South | ernment-owned harbor facilities and private 

Africa were estimated at 55 billion tons, | companies. The Durban Coal Terminal Co. 

—tommodity~SSCSCReserve base compared with 58.4 billion tons estimated | upgraded the aging Bluff Coaling Appliance 

auiizie SL in 1982, ranking it seventh in the world. | at Durban to handle 5 Mmt/a by 1992. Coal 

aca | Most of South Africa’s coal is of bitumi- | exports from Durban were generally small 

Antimony tons 120,000 contained Sb. | nous thermal-grade, with only 2% anthra- | consignments of sized or graded bituminous 

Asbestos 8. citic and 1.6% of metallurgical quality.Only | and anthracite coal destined for specific 

Chromium ___ 3,200 chrome ore. a few and uneconomic deposits of lignite | markets. 

Coal — 55,000. have been recorded in the Southern Cape The Electricity Supply Commission’s 

Cobalt tons 16,000 contained Co. and KwaZulu. (Eskom) average price per kW-h sold re- 

Copper 8 contained Cu. Recoverable reserves of anthracite coal | mained at $0.030. The mining industry 

Flurspar 2 2—~—<—~Sl’C‘(C#((SS(NNNNNNNC, were 863 Mmt mainly in Natal Province in | consumed 33.4 MMW of electricity or 

—$$§_—_—_——————— | the Kliprivier and Zululand Coalfields. | 24.5% of Eskom’s sales. Gold mines alone 

Gold) ~~S~CSons =SS«=~« 0 As“ ( t‘tStS~™S About 31% of the total reserve occurred at | that were members of the Chamber of Mines 

Gypsum St=<CSstCstCSSSS“CSSSSSS 15 to 200 m depth, in seams 0.7 to 2 m consumed 24.1 MMW valued at about $613 

hong 5 800 contained Fe. thick. At these same depths, another 13% | million. Nuclear power constituted 5.4% of 

aon or — sso the reserves was in seams 2 to 4m thick. | South Africa’s installed electricity gener- 

Lead CC‘ Ota PD. | The remaining 56% of the reserves occurred | ating capacity in 1990. 

Manganese 4,000 contained Mn. __|_ at 200 to 500 m depth in seams 0.7 to 2m 
Nickel 11 contained Ni. thick. OUTLOOK 

Platinum-group a 

metals tons 30,200 contained POM.) Little growth in mineral production and 

Silver tons 9,500 Ag. INFRASTRUCTURE exports is expected for 1991 because of slow 

Titanium 31 contained Ti. growth prospects in the South African and 

Vanadium 8 contained V. The country had an extensive, well- | Western economies. Further declines in 

Vemicite 73. | maintained road and railroad system serv- | gold production (and employment) are 

Jmo AS contained Zn. -~'| ing not only the Republic of South Africa, | likely unless there is a significant increase 

Jaconiun  7containedZr. but also southern Africa. Public and private | in the gold price. In the longer term, di- 

“Source: Economic Geoloay Research Unit of the Witwatersrand trucking firms handled road shipments for | versification of the economy away from 

University. the mining industry. Spoornet, a spinoff of | mining will probably continue, but it is 

Transnet, the Government-owned railroad | unlikely that the current cyclical decline in 

zinc reserve base of 14.872 Mmt contained | and road transport utility, moved nearly all | the industry will last for long. With its large 

zinc was broken down to 11.768 Mmt of | of the country’s bulk mineral shipments of | mineral resource base, South Africa has 

demonstrated reserves. Broken Hill’s Black | ores and concentrates. It also moved fin- | great potential for increasing mineral pro- 

Mountain Mine had 726,500 tons, the | ished goods from South African producers | duction under favorable economic condi- 

Gamsberg Mine had 10.6 Mmt, the Prieska | and landlocked countries to South African | tions. 

Mine had 15,248 tons, and the Pering Mine | ports for export. The sharp increases in costs that have 

430,860 tons. Demonstrated marginal re- With a total of about 23,250 km, South | occurred for transportation, electricity, 

serves of zinc were 3.1 Mmt. The only | Africa had more than twice the combined | water, and labor in the past few years will 

potash production in South Africa was by | railway length of Angola, Botswana, | continue to weigh heavily upon the mining 

Iscor at its Vanderbijlpark and Newcastle | Mozambique, Namibia, Zambia, and Zim- | industry, particularly for deep level gold 

Works, where several kmt/a of a byproduct, | babwe. South Africa also had the most | mines. However, full implementation of a 

containing from 30% to 60% potassium | extensive stretches of electrified rail in the | revised taxation scheme should help 

chloride, is produced from iron ore at the | subcontinent. counterbalance the fixed costs facing the 

sinter plant. However, potential resources, Durban Harbor, which serves the | industry. . 

according to the Minerals Bureau, were 200 | Pretoria-Witwatersrand- Vereeniging com- The country should continue to expand 

Mmt in phlogopite at the Phalaborwa | mercial area, remained the busiest of the | downstream processing of its mineral ma- 

Complex and 700 Mmt in glauconite in | more than 80 ports on the African continent | terials to higher value products. The liber- 

seabed sediments off Cape Town. while Richards Bay handled the greatest | alization of trade in the former U.S.S.R. and 

Other research centers involved in min- | volume of cargo. Eastern Europe should also bode well for 

eral reserve assessments in the Republic of The Richards Bay Coal Terminal | South African exporters. 

South Africa reported updated data for | (RBCT) at Richards Bay had a design ca- The precious metals are expected to 

certain minerals. The Economic Geology | pacity of 44 Mmt/aof coal and had operated | perform poorly in 1991, with dollar earnings 

Research Unit of the Witwatersrand Uni- | with this capacity for about 13 years. In | for gold, PGM, and silver declining. 

versity estimated that 40,000 tons of gold | 1990, 45.5 Mmt of coal was shipped from The international demand for diamond 

remained to be mined in the country, | RBCT. A $122 million project to refurbish | is expected to decline as a result of con- 
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nul ion and loss ncil i l Mintek Orne wore the my, ket by An . ° "Reference to South Africa and Republic of South Africa Cou cil for Mineral Techno OBY ( ) 
of confidence in t c market y American includes, unless otherwise specified, the 4 “independent” Private Bag X3015 
consumers. The price, as well as South | hometandsof Bophuthatswana, Ciskei, Transkei, and Venda, 2125 Randburg 
Africa’s export volume, is therefore ex- | aswellasthe 10“nonindependent” tribal homelands, all within Republic of South Africa 
pected to decrease, leading to a significant | ‘he boundary of the Republic of South Africa. Embassy of the Republic of South Africa ( ‘ , ; ; The U.S. sanctions imposed under title III of the Compre fall in revenue Counsellor (Minerals & Energy) . . hensive Anti-Apartheid Act of 1986 (CAAA) and the Rangel . 

The slump in the world crude steel IN- | double-taxation amendment were lifted on July 10, 1991. As 3201 New Mexico Ave., NW 

dustry is expected to be reflected in de- | of that date, U.S. companies and citizens were no longer Washington, DC 20016 
clining export volumes of chrome ore and prohibited by the CAAA from making new investments in United States of America 
chromium alloys and static export volumes ons, ance. even anne US suppor fornew IME Geological Survey . ment prohi S. . 
for other ferroalloys and iron ore. . funding for South Africa. The United States maintains a ban Private Bag X1 12 

Export (by mass) of copper, granite, | onall exports to the South African military and police; a total 0001 Pretoria 
zirconium minerals, phosphate rock, and | ban on all export of arms, ammunition, and equipment for Republic of South Africa 
alumino-silicates are expected to improve, | their eanuiere x nial : Prominin theim-'| Minerals Bureau 

: _ port OIF arms trom sou ca; and controis on the manu- . 

as well as the dollar Pp mM ces of the last facture or development of nuclear weapons. There were about Private Bag X4 . 
mentioned two commodities and cobalt. ON | 140sanctions imposed at the state and local level in the United 2017 Braamfontein 
the other hand, export of antimon , tin, and | States on companies doing business with South Africa. Republic of South Africa p y 
zinc concentrates are likely to be virtually 3Where necessary, values have been converted from South 

: ° . African rands (R) to U.S. dollars at the rate of R2.26=US$1 ° ge n f Publications these commodities ie bere processed lo for 1988, R2.62=US$1 for 1989, and R2.59=US$1 for 1990. blicatio 

cally. Anhaeusser, C. R., and Maske, S. Mineral 
The international supply and demand OTHER SOURCES OF INFORMATION Deposits of Southern Africa, V. I & II, 

situation for steam coal is expected to re- Geol. Soc. S. Afr., 1986, 376 pp. 
- main tight. South Africa’s coal export vol- Agencies Chamber of Mines of South Africa, Annual 
ume is expected to increase by 1%. Report 1990, 57 pp. 

With its very large reserves and excess Chamber of Mines of South Africa Minerals Bureau, Department of Mineral 
production capacity, South Africa is well P. O. Box 61809 and Energy Affairs, South Africa’s 

| placed to expand fluorspar production to 2107 Marshallton Mineral Industry 1990, 226 pp. 
meet future increases in world demand. Republic of South Africa Mintek, Annual Report 1990, 37 pp. 
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| By Lloyd E. Antonides 

he promising mineral potential | fiscal year ending June 30, 1990, down In economics, Government efforts were 

| of the Sudan, Africa’s largest | about 6% from that of 1989. In constant erratic. It remained heavily involved in all 

country and more than one- | prices it was stagnant. The trade deficit grew | aspects of the economy, but by May 1991, 

fourth as large as the United | asexports decreased and imports increased. | it had taken steps to privatize some Gov- 

States, remained mostly unexploited in | Agriculture, including livestock and for- | ernment companies to liberalize trade and 

1990. Political instability was probably the | estry, which contributed more than 35% to | to decontrol exchange rates. The loosening 

main reason for lack of development. Oil | the GDP and employed more than 75% of | of foreign exchange appeared to ease the 

and gas, gold, chrome and manganese ores, the work force, suffered markedly from the | shortage of essential commodities, but a 

and several industrial minerals had most | drought that continued into 1990, with many | currency change was considered necessary 

attraction. Many of the solid minerals were | areas experiencing famine. Consumer price | to curb the soaring inflation. The Govern- 

found in the eastern highlands where | inflation for fiscal year 1990 was estimated | ment continued to declare the economic 

transport distance to Port Sudan on theRed | at more than 50% and increased rapidly to | importance of petroleum and other miner- 

Sea was not a major obstacle. There was | about 300% in May 1991. als development, especially by private 

natural gas offshore near the port and oil in The Government change in 1989 did not | companies. 

the south-central part of the country. | slow the country’s ever- deepening eco- Mineral production was mainly cement, 

However, the industry was not expected to | nomic and political problems. Even foreign chromite, gold, gypsum, limestone, petro- 

be significant to Sudan’s economy for some aid was being curtailed. But some actions | leum refinery products, and salt. Typically, 

time. early in 1991 indicated possibilities for mineral exports consisting of chromite, 

The economy was in difficulty as ithad | future improvement. In politics, the Gov- | gold, and salt provided only a small fraction 

been for many years owing to political | ernment finally declared a new Federal | of 1% of export revenues, which mostly 

turbulence, including civil war, state con- | system of nine locally administered states. | came from cotton and livestock. Petroleum 

trols and mismanagement, and natural di- | It also exempted the southern states from | refinery products and crude oil were by far 

sasters. A Bank of Sudan estimate of GDP | aspects of the legal code they opposed and | the most significant commodity item im- | 

showed slightly less than $10 billion’ for the announced release of political prisoners. ported. 

TABLE 1 

SUDAN: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

eee eee 50 

Cement, hydraulic® 150,000 3421,732 140,000 150,000 3166,538 

Chromium: Chromite, mine output (48% Cr,0,), 

gross weight | °8,500 13,015 8,000 25,000 312,500 

Gold, mine output, Au content® kilograms 50 385 "300 "500 100 | . 

Gypsum and anhydrite, crude* 7,000 7,000 35,000 310,000 5,000 

Mica, all grades*® 5 __ i __ — 

Petroleum refinery products: 

Liquefied petroleum gas thousand 42-gallon barrels 100 100 101 100 100 

Gasoline do. "1,100 "700 1,275 1,200 1,200 

Tafel 
Kerosene do. "100 100 128 100 100 

Distillate fuel oil do. "1,900 T1,000 2,026 2,000 2,000 

Residual fuel oil do. 2,100 1,300 1,573 1,500 1,500 

Other* do. "200 200 208 200 - 200 

Total, including refinery fuel and loss* 6,000 3.800 5,980 5,600 5,600 

Salt °40,000 51,662 150,000 91,000 368,262 

Estimated. ‘Revised. 
lI{ncludes data available through July 1, 1991. 

2In addition to the commodities listed, limestone (for cement, lime, agriculture, and construction aggregate and fill) and some crude construction materials (e.g., clays, sand and gravel, stone) presumably are produced, 

but available information is inadequate for reliable estimates of output; also, production of manganese ore (48% to 50% Mn) was reported for 1989 at 1,100 tons and 1990 at 60,000 tons. 

3Reported figure. 

4Includes refinery fuel and losses. 
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State-owned companies have been a Many larger mineral ventures have foreign | sources and the Government, which con- major factor in the mineral industry of participation. Small primitive operations are | tinued a multiyear evaluation of the Hofrat Sudan since the early 1970’s. However, | common. Copper mining was the objective | en Nahas deposit in western Sudan. private firms have also operated since 1979. | of a joint venture between Armeno Re- Gold production in the Sudan dropped 

TABLE 2 

SUDAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Metric tons unless otherwise specified) 

. . Location of main Annual Major commodity Major operating companies facilities | capacity 
Cement | Maspio Cement Co. Atbara, 275 kilometers northeast 150,000. 

of Khartoum 
Do. Nile Cement Co. Rabak, 250 kilometers south 100,000. 

of Khartoum 
Chrome ore Ingessana Hills Mines Corp. Gam Mine, 500 kilometers 15,000. 

south-southeast of Khartoum 
Gold Joint venture between Gebeit Mine, 175 kilometers 35,000 ore. 

Minex Minerals (Sudan) Ltd., and north-northwest of Port Sudan. 
Sudanese Mining Corp. 

Do. Bashken Mining Co. Ltd. Aberketeib Mine, 250 kilometers 25,000 ore. 
| northwest of Port Sudan 

Do. Joint venture between Hassai Mine, 400 kilometers west 60,000 ore. Bureau Recherches Geologiques et of Port Sudan | Minieres, Total Cia Miniere, and . 
Sudanese Mining Co. 

Gypsum Khor Eit Gypsum Quarries Bir Eit Mine, 60 kilometers 20,000. 
: north of Port Sudan 

Marble Pentco Engineering & Trading Co. Port Sudan and 100,000. 
Gedaref, 375 kilometers 
east-southeast of Khartoum 

Petroleum, crude Chevron Oil Co. of Sudan Unity, Heglig and other 29.2 million barrels 
oil and gasfields, 750 kilometers potential. 
southeast of Khartoum 

Petroleum refinery Port Sudanese Refinery Ltd. Port Sudan 8.7. products 
million barrels , 

“Estimated. 
| 

drastically for 1990 with the February shut- | some new equipment delivered during the | at possibilities were still operating in Sudan: down of the Gebeit Mine operated by Minex year by a Yugoslavian firm. It was to be in- | Panoco, developing a gas condensate field (Greenwich Resources PLC) and the June | stalled by yearend 1991. offshore south of Port Sudan, and Total, closure of the Aberketeib Mine operated by Petroleum concessions formerly held bya | waiting for resolution of southern hostilities. Bashken Mining Co. Ltd. (Kenmare Re- | Sun Oil Co. subsidiary were being bid on by Any significant change in the state of sources PLC and others). Noinformation was | other companies according to the Govern- | Sudan’s minerals industry will probably be available on the status of the only other sig- | ment. Sun decided to halt exploration op- | delayed until the political and economic nificant producer in 1989, the Hassai Mine | erationsafier 8 years of unencouraging results | €nvironment improves. operated by Bureau de Recherches | andleftthe country in May. Chevron Oil Co. 
Geologiques et Minieres (BRGM) since early | of Sudan, with several discoveries since 'Where necessary, values have been converted from Sudan 1987. The Gebeit Mine opened in November Starting work in 1974, planned only seismic | pounds (Ls) to U.S. dollars at the rate of Ls4.50=US$1.00 in 1987, but Minex anditsGovernment partner, | work in 1990 and was warned by the Gov- | 1288-90, the official rate. However, according to Middle . . Eastern publications, the illegal market rate was about Sudanese Mining Corp., reported unexpected | ernment in May 1990 that two more wells Ls20.00=US$1.00 in May 1989 and Ls70=US$1.00 in May low grades, low recovery, and high costs, | were required by end of June 1991 tomaintain | 1990, 
forcing closure of the mine. The Akerketeib | its licenses. Results of subsequent negotia- 
Mine opened in February 1989, but the | tions were not available, but early in 1991, | OTHER SOURCES OF INFORMATION partners claimed lack of supplies due to re- operations in at least one area were taken over 
strictions on imports as a major cause of the by Government personnel and one well Ministry of Energy and Mining shutdown of the mine. abandoned by Chevron in 1984 was pro- Republic of the Sudan Cement production was expected to be ducing at a very low rate. Two other foreign | Khartoum, Sudan improved at Nile Cement’s Rabak plant, with | oil companies of the many that have looked | Telex 22638 
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| By Hendrik G. van Oss 

| ineral production is an im- In addition to being arather steady source | to another national trust organization, 

| portant component of the | of revenues, the mining industry in | Tisuka Taka Ngwane, for the support of 

Swaziland economy, which, | Swaziland is an important source of em- | housing and infrastructure development. In 

nevertheless, is dominated | ployment. Approximately 2,500 Swazis | 1987, the Swaziland Industrial Develop- 

by agriculture. Mineral commodity sales in | were directly employed by the mining in- | ment Co. Ltd. (SIDC) was set up as a private 

1990 were equivalent to approximately 4% | dustry in Swaziland, equivalent to about 3% | development finance company to promote 

of the country’s estimated GDP of $700 | of the formal sector labor force. Rising | private-sector projects, including mining, 

million! and about 4% to 5% of total ex- | concern over the unemployment levels in | in Swaziland. SIDC can provide financing 

ports. Revenues from mineral sales have | Swaziland has led to direct Government | for up to 50% of a project’s total cost and 

traditionally been a major direct funding | loan support of the ailing asbestos mine, | can take a minority shareholding of up to 

source for national health, housing, and | the largest mining employer in the country, | 35%, but will not participate in the man- 

scholarship programs. In 1990, mining | and to Government intervention in labor | agement of a project. 

sector wages, including those of Swazi | disputes at the Emaswati coal mine. A The total reported value of mineral pro- 

miners in the Republic of South Africa, | significant factor in Swaziland’s relations duction increased 12% to $24.12 million in 

directly supported an estimated 15% ofthe | with the Republic of South Africa is the | 1990, although this only includes asbestos, 

Swazi population. Most of the country’s | approximately 18,000 Swazis employed in | coal, diamond, and stone. Based on the 

railroads were built to service the mining | gold, coal, and platinum mines in that | output of bricks made from local ball clay, 

industry. country. It is estimated that almost 15% of | the true total value of Swaziland mineral 

Historically, Swaziland has been a sig- | Swaziland’s population is directly sup- production in 1990 is estimated to have been 

nificant regional producer of asbestos, iron | ported by mine wages, which are estimated | at least $30 million. Production of asbestos 

ore, and gold, although only the first of these | to have totaled about $70 million in 1989. | increased significantly in 1990, largely ! 

is still being mined. Coal mining at Mpaka All minerals in Swaziland are vested in | owing to continued exploitation of a high- 

commenced in 1964, and diamond mining | the King, in trust for the Swazi Nation. The | grade ore body opened in 1989 at the 

at Dvokolwako commenced in 1984. Iron | Minerals Committee, appointed by the King | Havelock Mine. Coal production at the 

ore was mined at Ngwenya, 18 km north- | in consultation with the Ministry of Natu- country’s single coal mine fell, however, 

west of Mbabane, from 1964 to 1977. | ral Resources and Energy, oversees all | owing to labor unrest. Diamond production, 

However, prehistoric diggings on the | mining matters. However, in late 1987, a | likewise from one mine, fell for the second 

Negwenya deposit, for ochre, are believed | separate committee was formed to rene- | year in 1990 largely as a result of technical 

to be the world’s oldest mine workings. | gotiate the royalty provisions of certain | problems associated with influx of ground 

Swaziland produces a modest amount of | existing mine leases. In the past, certain | water into the open pit. Unlike in 1989, 

brick clay, stone, and a variety of other | construction materials, such as clay, sand | however, the decline in production was not 

construction mineral commodities, andhas | and gravel, and stone, were treated differ- | mitigated by increased world prices for 

had past small production of barite, flu- | ently from “minerals,” such as asbestos and | diamond. Production of crushed stone re- 

orspar, pyrophyllite, and tin (in cassiterite). | coal. However, the Mining (Amendment) | sponded to the continued strong demand in 

Swaziland’s geology is dominated by | Act of 1990 altered the definition of | the construction sector; output increased 

Archean granitic rocks, which make up most | “mineral” to be all-inclusive; this change | despite continued inactivity at one of the 

of the western two-thirds of the country. | will allow a more uniform system of leas- | country’s two main quarries. | 

Tin-bearing pegmatites in some of these | ing and royalty payments. Applications for A clay quarry is operated near Mpaka by | 

rocks have given rise to alluvial tin deposits. | prospecting and mining licenses are made | the Langa National Brickworks. Clay pro- | 

Along the northwest Swaziland border is | through the Geological Survey and Mines | duction data for 1990 were not available; | 

part of an Archean greenstone belt known | Department, which transmits them to the | however, the brick factory had an output in 

in the Republic of South Africa as the Minerals Committee. 1988 of 34.4 million units, about one-half | 

Barberton Mountain Land. This terrane in Equity participation in mining ventures | of the factory’s capacity. It is likely that | 

Swaziland has hosted asbestos, barite, gold, | by the Swazi Nation is through the national | subsequent output has been higher, in line 

and iron deposits. In east-central Swaziland, | trust organization Tibiyo Taka Ngwane with strong construction industry demand. 

there is a 20-km-wide north-south belt of | (TTN), which was formed in 1968. TTN’s | The value of this output is estimated to be | 

Karoo sedimentary rocks; these host | equity share in mining ventures is com- | at least $5 million. | 

Swaziland’s large coal reserves and some | monly on the order of 40% to 50%, and | Along with Botswana, Lesotho, and the | 

occurrences of industrial minerals. The | through such holdings TTN became fi- Republic of South Africa, Swaziland is a | 

eastern one-third of the country is made up | nancially self-supporting in 1976. Since that | member of the South Africa Customs | 

of a largely economically barren north- | time, in accordance with the Mineral Rights Union, which provides for duty-free inter- | 

south belt of volcanic rocks forming the | Taxation Regulations of 1976, all mineral | nal shipping, acommon external tariff, and | 

Lubombo Plateau. royalties and lease revenues have been paid | access to a market of about 35 million 
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: TABLE 1 

SWAZILAND: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 1989° 1990? eee 
Asbestos, chrysotile fiber 20,908 25,925 22,804 27,291 35,938 
Coal, anthracite 172,145 165,371 164,845 165,122 150,967 
Diamond carats 39,144 *80,000 72,676 55,264 42,484 
Stone: Quarry product cubic meters 120,723 96,114 107,205 128,463 155,347 
Tin, mine output, Sn content — — — — — 

‘Includes data available through Dec. 16, 1991. 
In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. 

TABLE 2 

SWAZILAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

| (Metric tons unless otherwise specified) 

Location of main Annual Major commodity ; Major operating companies facilities capacity 

Asbestos Havelock Asbestos Mines Underground mines asbestos fiber: 
(Swaziland) Ltd. at Bulembu, 5 kilo- 40,000.° 

meters southeast of 

Havelock 
: Coal Emaswati Coal (Pty.) Ltd. Open pit and under- anthracite: 

ground mine 5 kilo- 200,000.° 
meters southwest of 

Mpaka 
Diamond, 

carats Dokolwayo Diamond Mines Open pit mine at 100,000.° 
(Pty.) Ltd. Dvokolwako, 45 kilo- 

meters northeast of 

Manzini eee 
Stone, 

cubic meters Kwalini (Pty.) Ltd. Crofthead Quarry near 170,000.° 
Malkerns 

Do. Wales Crushers (Pty.) Ltd. Crushed stone quarry NA. 
at Tonkwane Estates, 
Mbabane 

“Estimated. NA Not available. 

persons. The Republic of South Africa | was about $27 million. All of the asbestos Approximately 20 to 25 million bricks 
dominates the Customs Union, and, as in | output, worth $12.52 million, was exported | are exported annually to the Republic of 
years past, perhaps 75% of Swazi exports | through the Republic of South Africa, with | South Africa. Data on the value of this trade 
were sold to or transshipped through that | about 60% destined for overseas custom- | were not available, but the value can be 
country. Almost 90% of Swaziland’simports | ers, largely in east Asia and Japan. estimated as between $3 million and $5 
either originate in or transit the Republic of Despite the decrease in coal production, | million. 
South Africa. Trade with the United States | sales revenues increased 30% to about $4 Swaziland’s imports in 1990 are esti- 
accounted for about 6% of total Swaziexports | million. Virtually all of the coal was ex- | mated to have been about $560 million. In 
in 1990 and about 1% of imports. Trade with | ported. Much of the production was railed | 1989, the latest year for which data were 
the United States didnot involve a significant | out through ports in the Republic of South available, imports of mineral commodities, 
quantity of mineral commodities. Africa because of continued security | virtually all of which were from the Re- 

Swaziland’s exports are estimatedtohave | problems with the railroad to Maputo, | public of South Africa, totaled almost $90 
totaled about $545 million in 1990. Interms | Mozambique. As in years past, almost all | million. Because mineral fuels and lubri- 
of minerals, Government data show sepa- | of the coal exports went to the Bamburi | cants accounted for about 75% of the total 
rately only the value of asbestos, coal, and | Cement Works in Kenya. The country’s | in 1989, itis likely that the increases in world 
diamond exports, which totaled $22.4 mil- | diamond output was auctioned in Antwerp, | petroleum prices in the second half of 1990 
lion, up 10%. If the estimated value of brick | Belgium. Revenues decreased 25%, pro- | raised this component of Swaziland’s im- 
exports is added, the true value of | portional to production, and amounted to ports significantly for the year. Imports of 
Swaziland’s mineral commodity exports | about $5.9 million or about $138 per carat. | fertilizers, including phosphate rock, 
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amounted to about $16 million in 1989, and | additional $2.33 million loan. This was ini- | during the year, which culminated in a 1- 
coal imports of about 160,000 tons were | tially refused, the Government instead | day strike in December. Labor relations 
estimated to have amounted to about $5 | converting the loans made in 1988 and 1989 | were still unsettled in January 1991, and in 
million. Swaziland’s imports of electricity | to non-paying preferred shares in the | mid-January, the company announced the 
from the Republic of South Africa | company. But in November, the Govern- | suspension of operations for safety reasons. 
amounted to about $8 million in 1989 and | ment agreed to the additional loan in order | However, the mine resumed operations at 
were likely about the same in 1990. to prevent the mine’s closure, and the sub- | the end of the month. 

The Havelock asbestos mine’s reserves | sequent loss of about 1,700 jobs and the The Government is anxious to increase 
on its original concession were virtually | only source of income for the remote town | the exploitation of Swaziland’s high-grade 
exhausted by yearend, and the bulk of the | of Bulembu. coal reserves, which are estimated to total 

company’s asbestos production in 1990 was At yearend, acommission was appointed | about 1 billion tons, much of which is an- 
from higher grade reserves on a new con- | to look into the mine’s finances; the com- | thracite. In late 1989, a prospecting license 
cession called the Far West Area. Accord- | missionconcluded that further loans would | was granted to Carbonex Co. of Denmark 
ing to the Government, reserves on this | be needed to keep the mine operating. The | for an area of known anthracite resources 
concession were adequate for 5 to 7 years | Government refused to consider additional | near Maloma. The company drilled the 

_of production and grade about 10% asbes- | loans, and in January 1991, the company | property during the year and submitted a 
tos fiber. At planned fiber output levels, this | announced that the mine would close at the | feasibility study to the Government in early 
would imply reserves of about 2.5 Mmt of | end of the month. During the mandatory 3- | 1991 in support of an application for a min- 
ore. Operations on the new concession | month liquidation period, the Government | ing permit. The company’s goal was to es- 
commenced in 1989 and were financed in | sought buyers for the operation and even | tablish reserves adequate for a 20-year 
part by loans from the Government totaling | considered a plan to convert to tourist use | operation, mining 300,000 mt/a. The Gov- 
$6.3 million. Despite this loan, access to | the mine’s 20.4-km aerial bucket cableway, | ernment estimates that minable reserves on 

the new, high-grade reserves, and a sig- | by which the mine’s output is exported to | the concession total about 20 Mmt. 
nificant increase in 1990 in both production | Barberton in the Republic of South Africa. 
and revenues, the company was plagued by | However, at the end of April 1991, the !Where necessary, values have been converted from Swazi 
financial difficulties during the year. Al- | Government announced that it had sold the | emalangeni (E) to U.S. dollars at the rate of E2.59=US$1.00. 
though this was partly due to millings | Havelock Mine to Consolidated Mining 
problems resulting from wetter than ex- | Corp. of South Africa and that operations 
pected ore, and from labor unrest, the bulk | wouldresume in June, albeit withareduced | OTHER SOURCES OF INFORMATION 

of the financial problems appeared to result | work force. 
from the company’s inability to control Coal production from the Emaswati coal | Geological Survey and Mines Department 

purchasing and labor costs. In April 1990, | mine at Mpaka fell significantly in 1990, | P.O. Box 9 
the company asked the Government for an | largely because of several work slowdowns | Mbabane, Swaziland 
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By David Izon 

anzania has not been a major | mining companies or individuals. Ocelot | million, and exports in the same period 

producer of minerals either ona | International Inc. of Canada signed an amounted to $16 million. Major import 

world or national basis. The | agreement withthe Governmentto develop | items were manufactured goods, machinery 

major minerals produced in- | the Songo Songo natural gas field. Natural | and transport equipment, and spare parts. 

cluded coal, diamonds, gold, salt, gem | gas from the Songo Songo Field was to be | Areas of particular interest to U.S. industries 

stones, kaolin, phosphate, salt, soda ash, and | utilized at an ammonia plant being planned | included mineral and oil exploration, in- 

tin. Recent developments indicate that gold | for Dar Es Salaam. Other programs focused | dustrial equipments, and other manufac- 

production may become significant to the | on the development of the iron ore deposits | tured goods. 

Tanzanian economy in the foreseeable fu- | inthe Kipengere mountain range. However, ; — = 

ture. The minerals sector accounted for less | to date, the Government’s effort to acquire | STRUCTURE OF THE 

MD Te ofa GDP of about $2.7 billion in technical and financial aid for the above MINERAL INDUSTRY 

. The main foreign exchange eamer | project has not been successful. _ 

was agriculture, accounting for 80% of total The state owned all mineral rights in the 

export earnings. The Government has em- country since so declared in 1964. The 

barked on a program to search for and de- PRODUCTION National Development Corp., formed in 

velop new mineral deposits in an effort to ; ; ; 1966, took over most of the private enter- 

promote industrial growth. To this end it Certain sectors of the mineral industry prises. The State Mining Corp (STAMICO) 

was actively seeking technical and financial suffered from a lack of capital, adequate controlled the mineral industry and operated 
aid from foreign investors for the expansion equipment, and infrastructure. Diamond +m; d plants, Privat Pera? 

oe 5 P operations were faced with dwindling re- most mines and plants. trivate companies | 
of existing mines and development of new have started to return since 1986. Significant 

mineral deposits. In 1990, the industrial serves. Known reserves were reported to investments since 1986 have been by Ca- 

sector as a whole reported a productivity be approaching exhaustion at about 3.0 nadian-owned Placer Dome Kamaha Ltd 

increase of about 4.8%, resulting from million carats. Gold was mainly mined by Cluff Mineral’s Kabanga Nickel Co. 
availability of raw materials and spare parts. smallholders and often smuggled out of the Samax Co. of the United Kin dom. and the 

In terms of value, diamonds are by far th country. The Buckreef gold mine was closed . 7 AINE ° : 
, ytarthe | . : United Nations Revolving Fund for Na 

most important mineral produced because in August 1990, owing to a lack of capital tional Resources Exploration. The devel- 
they account for more than 85% of total and investors. The apparent increase in opment of srate-owned minine rojects are 

mineral export earnings. The Government reported gold production was due to the gold frequently beset by lack of adequate local 

was able to pay most of its debts to the in- buying program instituted by the Bank of and foreign exchange financing 

ternational monetary institutions, and the Tanzania. There were noticeable production Oil and gas prospecting was conducted 
Government of Japan cancele d an out- | wcreases for gem stones, phosphate min- b oint-ven nate a Peemen ts with foreign 

standing debt of $3.3 million to Tanzania. erals, salt, and glass sand. woe ners in equit hatin arran omente 
There were no significant changes in in- Exploration efforts for additional gas The larcest -veratin co ie an ee Shell 

vestment patterns during 1990 reserves continued during 1990. Coal pro- Oil Co e f the Uni te i Staten y 

duction was mainly for domestic con- " " 

|| )ssumption as an alternative to oil imports | 

GOVERNMENT POLICIES and to reduce rural consumption of firewood | COMMODITY REVIEW 

AND PROGRAMS as a Coy 3 on wire coal mine Metals 

__—_—_—___—_——————— | operated at about 30% of capacity. 

In 1990, Tanzania continued with the | — SESS —7 Fanaa ne large-scale iron ane nee 

economic policies and programs of the industry but has requirements oF abou 

Heonomic Recovery Program being TRADE 500,000 mt/a and produce only 30,000 mt/ 
implemented by the Government. In the Tanzania’s main trading partners were a locally at the rolling mills in Tanga and 

industrial sector, policies were adopted to | the Federal Republic of Germany, Italy, the | D@™ Es Salaam. The country is known to 
encourage exploration, development, and | Netherlands, the United Kingdom and have iron ore deposits in the Kinpengere 
exploitation of mineral resources of the | neighboring east African countries. Total (Lingaga) mountain range of Iringa region, 

country. Priority was given to production | exports for 1990 were about $420 million, along the northern edge of Lake Nyasa. The 
of food that would make Tanzania self- | andimports amounted to about $1.3 billion, | ¢POsits Were estimated to contain about 
sufficient and able to export food surpluses. | creating a negative trade balance of about | 4 Mmt of ore grading 51% iron, 13% t- 

Gold sales were taken over by the Bank | $880 million. Principal export products for tanium, and 0.6% vanadium. 

of Tanzania. The Government bought gold | 1990 were agricultural products and dia- Gold.—Tanzania’s gold deposits have 

from private sources at competitive market | mond. Tanzania’s imports from the United | not been developed to their full potential. 

prices and prohibited any direct sales by | States in 1990 amounted to about $42 | Production for 1990 amounted to about 
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TABLE 1 

TANZANIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Commodity? 1986 1987 1988 1989? 1990° 

Cement, hydraulic £300,000 £300,000 189,390 540,000 ©540,000 

Clays: 

Bentonite* 75 75 75 75 75 

Kaolin 1,600. 1,446 528 1,554 2,021 

Coal, bituminous | 20,000 2,860 3,349 46,000 51,569 

Diamond? carats 190,000 150,000 ©150,000 °150,000 84,598 

Gem stones, precious and semiprecious excluding 

diamond:** kilograms 650 4,400 9,400 11,398 38,700 

Gold, refined | do. 85 201 52 116 1,629 
Gypsum and anhydrite, crude ©14,000 24,648 19,570 5,895 36,155 

Lime, calcined and hydrated* 3,000 3,000 3,000 2,505 1,466 

Limestone, crushed NA 680,701 792,454 986,537 861,253 

Mica, sheet (°) (°) (°) (°) (°) 
Petroleum refinery products: 

Liquefied petroleum gas 

thousand 42-gallon barrels 80 44 73 49 °50 

Gasoline | do. 800 909 784 835 “800 
Kerosene do. 220 330 325 321 °300 

Jet fuel do. 300 220 232 107 °100 

Distillate fuel oil do. 1,050 1,069 1,088 1,097 °1,000 

Residual fuel oil do. 1,750 525 1,771 1,543 1,500 

Other | do. 300 540 320 321 °300 

Total including refinery fuel and losses do. 4,500 3,637 4,593 4,273 °4,050: 

Phosphate minerals: Apatite ~ 10,000 ~~ 18,386 4,466 4.657 ~ 25,066 

Salt, all types 21,868 41,123 19,777 20,010 39,315 

Sand, glass NA 6,071 12,043 13,101 6,365 

Soda ash* 300 300 300 300 300 

Tin, mine output, Sn content® 2 2 2 15 ©15 

‘Includes data available through Dec. 12, 1991. 

*In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (other clays, sand and gravel, and stone) presumably are produced, but output is not reported quantitatively, 
and available information is inadequate to make reliable estimates of output levels. 

3Diamond figures are estimated to represent 70% gem-quality or semigem-quality and 30% industrial-quality stones. 
4Exports. 

SLess than 1/2 unit. 

TABLE 2 

TANZANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Metric tons unless otherwise specified) 

eee 

Major commodity Major operating companies vocation of man Annual acilities capacity 

Cement = == ———~<C~stiC‘CSsOSS._._ TrangaCement Co. Lid. = =SOC*~C*~=“‘S;*S*”!UCTOngA!C~;«7«2X; FF 50,000 
Do. Tanzania Portland Cement Co. Wazo Hill, 600,000 | 

near Dar Es Salaam 

Do. Mbeya Cement Co. Mbeya, southwest 250,000 
of Dar Es Salaam 

Coal State Mining Corp. Songwe-Kiwira 150,000 
Diamond Williamson Diamonds Co. Mwadui 350 
Thousand carats 

Gold Place Dome (Kahama) Ltd Bulyanhula 34,200 
Kilograms (ore) 

Petroleum, refinery products Tanzania and Italian Petroleum Dar Es Salaam 17,000. | 
42-gallon barrels Refining Co. Ltd. . : Ee 
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1,629 kg. Small-scale gold mining takes Phosphate.—Phosphate production at Ocelot Inc. will provide funds for the 

place in Musoma east of Lake Victoria, at | Minjingu was suspended in December 1990 preproduction capital cost and facilities of 

Lupa southeast of Lake Rukwa, and at | owing to lack of adequate market devel- the project. 

Mpanda east of Lake Tangayika. Mining is | opment. Production for 1990 was about 
done mainly by STAMICO, and production | 25,066 tons by STAMICO in association | Reserves 

from these small mines contributed to most | with Kone Corp. of Finland at Minjingu, at 

of 1990’s total output. Feasibility studies | the southern end of Lake Manyara. The Tanzania was estimated to have natural 

conducted by Placer Dome Inc. outlined a | deposit, which is 100 km southwest of the | gas reserves of approximately 41 billion m’. 

resource of about 10 Mmt, with an average | railway terminal at Arusha, has been worked Allof the reserves are offshore, and all were 

mill feed grade of 11.82 g/mt of gold. The | as an open pit mine. Output from the mine | in the Songo Songo Field. The total in situ 

mine is expected to produce about $70 | is used in the fertilizer plant operated at the | coal reserves were 1.2 billion tons in nine 

million annually at peak output, with Placer | Port of Tanga by Tanzania Fertilizer Co. | main coalfields in the southern part of the 

| Domeas the operator. The Government will | The plant was estimated to be running at | Rift Valley. Iron ore resources were esti- 

be able to acquire up to 51% of Placer Dome | 45% of installed capacity before the mine mated at about 45 Mmt, with an iron con- 

after 10 years. The Government, in coop- | was closed. The product was not well re- | tent averaging about 51% Fe. Gold ore 

eration with the Federal Republic of Ger- | ceived by farmers in Kenya, the only | reserves at the Bulyanhulu deposits were 

many Government funding, is conducting | country known to have imported phosphate | put at about 10 Mmt. Diamond reserves 

extensive exploration projects around the | from Tanzania. were estimated to be about 3.8 million | 

Siga and Mbale hills. carats, assuming 35.1 Mmt of soil and/or 

The Bank of Tanzania was successful in | Mineral Fuels sand were excavated to a depth of 100 m at 

- | buying gold back from artisanal miners. The the rate of 3.5 Mmt/a. Phosphate reserves 

total amount of gold bought in 1990 was Coal.—The country’s only coal mine is | were about 10 Mmt. There were no offi- 

about 1.7 tons. Gold sales increased in 1990, | atKiwira, northeast of the Kipengere range. | cially reported reserve figures for tin and 

earning the country about $35 million. It operated at about 30% of capacity. The | other minerals. 

Chinese-built mine was expected to produce 

Nickel.—Infill drilling tests performed 150,000 tons of raw coal for production of INFRASTRUCTURE .———~™” 

at the Kabanga in 1990 confirm previous 93,000 tons of processed coal annually, of U 

data that the deposits were commercially | which 82,000 tons was to be sold locally. ae 
viable. The deposits have an approximate Production in 1990 was about 51,569 tons. Tanzanian’s infrastructure 1s semide- 

reserve of 40.5 Mmt grading 1.05% nickel, The Government is seeking export markets | veloped, consisting of 3,600 km of total 

0.11% cobalt, 0.21% copper, and 0.31 for the coal. It is anticipated that output | railroad and 50,000 km of roads that also 

grams combined gold and platinum per ton. could eventually rise to 180,000 mt/a in | link neighboring countries. Dar Es Salaam 

A Vancouver-based company, Sutton Re- 1995. Nine known coal-fields located | is the ocean terminus of the railway to 

sources, through an agreement with mainly in the southern part of the Rift Valley | Kigomaand Lake Tangayika and to Nwanza 

Romanex International, will acquire 55% | Were estimated to contain about 1.2 billion | on Lake Victoria. Tanzania is connected to 

interest in the Kabanga nickel deposits. The | ts of coal. Zambia by three ground links: The Tanza- 

nickel mines will be operated by Kabanga nia-Zambia Railway Authority (TAZARA) 
Nickel Co., a wholly owned subsidiary of Petroleum and Natural Gas.—The railroad, the Tanzania-Zambia highway 

Romanex when the property is fully ex- | Country totally depended on imported oil | (TANZAM), and the Tanzania-~-Zambia 

plored. Kabanga Nickel Co. will form a joint for its refinery at Dar Es Salaam. Imported | pipeline. The Tanzanian Railway Corp. 

venture with Sutton Resources after Sutton | Oil cost the country almost 60% of its for- | (TRC) operates all the rail lines except 

earns its 55% interest in the property. Sutton eign exchange earnings. TAZARA. TAZARA is used to transport 

signed a Memorandum of understanding Exploration for hydrocarbons has been | goods mainly for Zambia and Malawi while 

with the Government for exclusive rights undertaken on the mainland of Tanzania | the TRC handles freight for Burundi, 

to the entire Kabanga deposit in 1990. between Lake Tangayika and Lake Rukwa. | Rwanda, Uganda, and eastern Zaire. The 

Offshore concessions by several foreign | roads have deteriorated to the extent that 

; ; firms include those of Shell Oil Co., Esso | they are having a negative effect on the 

Industrial Minerals Oil Co., Agip Oil Co., and Elf Acquitaine | economy. Major ocean ports are at Dar Es 

of France. No significant oil deposits were | Salaam, Mtwara, Tanga, and Zanzibar. 

Diamond.—The Mwadui Mines were | found. Mwanza on Lake Victoria and Kigoma on 

operated by Williamson Diamond Mines However, large deposits of natural gas | Lake Tangayika are inland ports. 

Co. near Shinyanga, about 200 km south of | were found at the Songo Songo Field about Most mining projects and mineral de- 

Mwanza. Existing reserves were in very | 300 km southeast of Dar Es Salaam in the | posits are in remote areas where the infra- 

deep locations, which may prove very ex- | Indian Ocean. Ocelot International Inc. of | structure is extremely poor, making 

pensive to mine. Because of the gradual | Canada signed an agreement with the | development very expensive. Tanzania 

decline in production, Williamson Diamond | Government to develop the Songo Songo | relies largely on hydroelectric power for its 

Mining Co. was negotiating with the Gov- | Field. The agreement, which is to be | electricity. The Tanzania Electric Supply | 

ernment for permission to conduct large- | implemented between 1992 and 1994, | Co. on the mainland and the Zanzibar State | 

scale prospecting in the country and in turn | would include field production and setting | Fuel and Power Corp. on the island are re- 

be given exclusive rights to diamond pro- | up of treatment plants and pipelines to | sponsible for all public power generation 

duction. transport the gas to mainland Tanzania. | and delivery. 
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OUTLOOK =—C meCOveTy program should continue to improve 'Where necess values have been converted from the 

OUTLOOK the country’s industrial gr owth. . Tanzanian shilling (sh) to US. dollars at Tsh200=US$1.00 
| Road and railroad improvement projects | in 1990. 

Nonfuel minerals such as diamond will | being implemented or studied will help to 
| remain the mainstays of the economy forthe | alleviate transportation problems now bar- 
immediate future. Further development of | ring the efficient distribution of commodi- 
gold resources should enhance the impor- | ties. Recent Government policy to install toll | OTHER SOURCES OF INFORMATION 
tance of that commodity to the country’s | roads in the country will raise additional 
economy. The development of the Songo | funds. This funding is for development of Ministry Water, Energy and Minerals 

Songo natural gas fields is expected to con- | remote mineral deposits and for maintenance P.O. Box 2000 
| tinue on schedule as funding willbe provided | of existing infrastructure. This would con- Dar Es Salaam, Tanzania 
by Ocelot International Inc. of Canada. Pe- | tribute toa more steady growth in the indus- 

| troleum exploration, currently underway and | trial sector. Foreign assistance in the mining Ministry of Industries and Trade 
funded by the World Bank, may lead to | industry is encouraging and is expected to P.O. Box 9503 
further success. The Government’seconomic | continue as new deposits are found. Dar Es Salaam, Tanzania 
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By Audie L. King 

he mining and production of | ment program covering the period from | with about 11.5% in 1989 and 10% in 1988. 
mineral commodities continued | 1990 to 1992. This portion of the ongoing | Mineral exports accounted for an estimated 
to be Togo’s most important in- | project aimed to improve public-sector | 38% of the nation’s exports in 1990 com- 
dustry. Phosphate rock produc- | management by restructuring the Ministry | pared with 46% in 1989 and 41% in 1988. 

tion by the Government-owned phosphate | of Planning and Mines, the Ministry of Declining world demand for Togo’s 

company, Office Togolaise des Phosphates | Economy and Finance, and the Ministry of | phosphate ore was reflected in a downturn 

(OTP), continued to dominate the mining | Commerce and Transport. As one of its | in production levels. Togo was experienc- 
| industry. Phosphate rock exports, however, | main goals, a legal framework was to be | ing the effects of losses of its traditional 

fell sharply in 1990 owing to concerns over | established within which publicenterprises | markets in Europe and North America 

relatively high cadmium levels in the | would be able to operate with greater au- | owing to the relatively high levels of cad- 

country’s phosphate ore. Worries over the | tonomy. One of the first results of the new | mium in its phosphate ore. Phosphate ex- 

potentially negative environmental effects | program came during a reshuffling of the | ports fell by 23.5% in 1990. Although OTP 

of cadmium caused phosphate exports to | cabinet on February 13, 1990, when Plan- | did not release official production figures, 

shift away from traditional markets in | ning and Mines was split off from Trade | phosphate rock production probably fell 

Western Europe and the United States. | and Transport to form a separate ministry. | accordingly because the domestic agricul- 

However, in recent years, Togo negotiated Previous structural adjustment programs | tural sector’s consumption continued to 

new foreign contracts for the delivery ofits | dealt primarily with privatization or simple | account for only a small portion of the 

exceptionally high-grade phosphate rock. | liquidation of the state’s loss making enter- | output. OTP was never able the reach its 

The Government of Togo expected record | prises. Of 73 parastatal companies consid- | production capacity of 3.7 Mmt/a, even 

phosphate rock sales in 1991 owing to these | ered, 10 had been liquidated, 14 had been | during 1988 and 1989 when world demand : 

contracts. privatized, and 23 more were slated for | for its ore was high. OTP expects produc- 

Although 1990 proved to be a difficult | privatization. The Government declared a | tion to increase in coming years as it suc- 

year for the mineral industry, output of | continuing interest in the remaining 26com- | cessfully negotiates new contracts. As a 

Togo’s other mineral commodities was | panies, including the national phosphate | result of structural and financial difficulties, | 

mixed. The Government-owned cement | company. Since 1985, Togo had recouped | marble production fell sharply. The pro- 

factory continued its steady pattern of | about $77 million, but it had made substan- | duction of cement and iron rods from im- 

production growth. Meanwhile, the troubled | tial losses on its original investment. | ported materials increased. 
marble industry continued to decline, suf- | Privatization stopped the outflow of Gov- The mineral industry decreased in im- 
fering a 38% decline in production to 7,769 | ernment funds but failed to create new jobs | portance to Togo’s economy in 1990. This 

m?. The country’s only marble producer | or attract new investment. The Government | was due mainly to a decrease in demand for 

reverted back to Togolese Government | responded by offering further incentives to | Togo’s phosphate ore, its most important 

control in 1989 when it was unable to supply | private investment. Export processing zones | mineral commodity. 
local demands. It had been owned and op- | (EPZ), similar to those already operating 
erated by a Norwegian company since it | successfully in 24 other countries, were set | TRADE 
was privatized in 1986. Togo’s only metal | up in Togo beginning January 1, 1990. The |; —2—-——_____________L_ 

manufacturer, a U.S.-owned steel mill, re- | EPZ granted custom-free imports and exports Togo reinforced its open trade policies 

ported that production increased by 35% in | andtax exemptions for 10 years tocompanies | by enacting new laws in 1990 that simpli- 

1990 to 8,400 tons. The steel mill produces | that export at least 80% of their production. | fied the tax and tariff structure and elimi- 
iron rods from imported semimanufactured | By the end of the EPZ’s first year of opera- | nated export taxes. Togo’s port and other 
metal. tion, local business leaders were losing | infrastructural improvements are among the 

Despite the lackluster performance of | confidence in the Togolese business climate. | best in west Africa, enhancing its status as 
mining and mineral production, Togo’s | Despite moderate success in attracting foreign | a regional trading center. Most of the 
GDP grew by 2% in 1990. This growth rate | investment, many felt that Lome’s industrial | products approved for production under the 
was down from 3.6% in 1989 and 4.9% in | free zones were losing out to similar zonesin | new EPZ law will be aimed at the west 

1988. Cameroon, Egypt, and Morocco. By theend | African regional market. The country’s | 

of 1990, Togo was moving toward multiparty | products also enjoyed preferential entry into 

| democratic elections. ' the United States under the Generalized 

GOVERNMENT POLICIES System of Preferences and into the EC under 

AND PROGRAMS sss | the Lome Convention. Togo’ trade balance 

| PRODUCTION worsened in 1990 when the value of exports 

The International Development Asso- decreased while imports increased. 
| ciation (IDA) approved a $55 million credit The mineral industry accounted for an Exports to the United States fell from $5.8 
| for the country’s fourth structural adjust- | estimated 9% of the GDP in 1990 compared | million in 1988 to only $2.8 million in 1989, 
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TABLE 1 

TOGO: PRODUCTION OF MINERAL COMMODITIES! 

Commodity? 1986 1987 1988 1989? 1990° 

Cement? metric tons 348,000 369,579 377,838 389,070 4398530 

Iron and steel, semimanufactures> do. 8,868 12,100 14,000 6,197 8,400 

Phosphate rock, beneficiated product: 

Gross weight thousand metric tons 2,314 2,644 3,464 "3,355 2,970 

| P,O,content do. 840 960 1,257 1,270 973 
Stone: marble, dimension . square meters 5,000 10,800 re1 1,000 612,537 467 769 

Includes data available through Dec. 27, 1991. 

“In addition to the commodities listed, Togo presumably produced a variety of crude construction materials (clays, sand and gravel, and other stone) but output is not reported quantitatively, and available information is inadequate 
to make reliable estimates of output levels. | 

3In 1984, production of domestic clinker ended. Since that time, all cement has been produced from imported clinker. 
4Reported figure. 

5Iron rod production from semifinished metal. 

®Includes output of slabs, blocks, and crushed marble. 

the latest year that such data were avail- | south of Blitta. Sotoma employed about 60 | operations at its 12,000-mt/a rolling mill in 
able, and consisted mainly of live animals | people. Cimtogo, a joint venture with the | Lome by inaugurating a 3,000-mt/a galva- 
and crafts. Imports from the United States, | Government and a Norwegian company, | nized steel production plant, STS Metaux. 
which consisted mainly of wheat, textiles, | operated a cement factory in Lome. It was | The new plant, that began functioning in 
cigarettes, rice, and petroleum products, | originally built to process clinker from the | 1990, expanded the company into the area 
increased by more than 36% to $27.9 mil- | CementCo. of West Africa (Cimao) project | of metal fabrication, with an emphasis on 
lion in 1989, | that Togo jointly owned with Céte d’Ivoire | telephone poles and high- and low-tension 

Cement produced in Togo was from | and Ghana. The Cimao clinker manufac- | electrical towers. The plant employs 60 
imported clinker mainly from Angola, | turing plant, near a large limestone deposit | people. Output was contracted for sale both 
Spain, Norway, and Venezuela. Togo ex- | about 60 km northeast of the cement plant, | locally and for export. 
ported cement to Burkina Faso, Equatorial | shut down in 1984 when it was no longer STS applied for a site in the EPZ for a 
Guinea, Ghana, and Mali. In 1990, 344,000 | able to compete with imported clinker. | baling wire factory that would supply wire 
tons of clinker was imported, and 398,000 | Cimtogo rapidly increased its production | tothe cotton industry throughout the region. 
tons of cement was produced. According | capacity since it first opened in 1971 from | The STS Metaux pylon plant was also 
to Ciments du Togo (Cimtogo), 125,355 | 120,000 mt/a to 500,000 mt/a based on | seeking an EPZ status change. Future plans 
tons was exported. strong domestic and regional demand. called for restarting the steel mill’s arc 

Phosphate rock remained Togo’s prin- furnace if STS is allowed do so under the 
ciple foreign exchange earner. Togo was EPZ laws, which would provide the com- 
unable to maintain its market share of world COMMODITY REVIEW pany with lower electricity rates. 
exports in 1990. Although Togo had fewer 

phosphate buyers than in past years, the Metals Industrial Minerals 
contracts were larger. Major importers of | - 
Togolese phosphates included Canada, The U.S.-owned steel company, Societe Marble.—The state-run marble com- 
France, India, Italy, the Philippines, and Togolaise de Siderurgie (STS), expanded | pany, Sotoma, was partially privatized in 
Spain. The United States imported 55,000 
tons of phosphate ore in 1990. | 

TABLE 2 

STRUCTURE OF THE TOGO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 
MINERAL INDUSTRY 
——.H__--. (Thousand metric tons unless otherwise specified) 

Togo’s mineral industry was dominated 
by the Government-owned phosphate pro- Major commodity Major operating companies eocation ot Annual 
ducer, OTP. With 2,500 workers, it was by | ———-__ main Tacit capacity 
far the country’s largest industrialemployer. | Cement____——Ciments duTogo(Cimtogo) Lome 8500 
It operated phosphate strip mines centered | 170" Societe Togolaise de do. °20 

tae Siderurgie (STS) 
around the cities of Hahotoe and Akoumape, | —"——"— 8 
about 30 km from its treatment plant and | Mable 

Pp thousand square meters Nouvella Societe Togolaise de 40 kilometers south °90 
export terminal at Kpeme. The national Marbre (Nouvella Sotoma) of Blitta 
marble company, the Societe Togolaise de Phosphate rock Office Togolaise des Near Hahotoe and °3,800 
Marbrerie et de Materiaux (Sotoma), had Phosphates (OTP) Akoumape 
operations near the railway about 40 km | ‘estimated. 
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1986. The company’s marble mining and | before being shut down in 1981. The com- Anecho, Blitta, and Palime. All of the 

production facilities were under the man- | plex includes the dormant oil refinery and | principal mineral deposits being mined had 

agement of a Norwegian company for 3 | storage facility that Shell has leased and | access to the rail lines. Exploitation of the 

years, but returned to state ownership in | used as a depot since 1984. Shell will take | iron and manganese deposits in the north- 

1989. During 1990 Sotoma was able to | a 60% share of the new company called | ern part of the country would require 

generate some money through the sale of | Complex Petrolier de Lome (Compel), and | infrastructural improvements. 

crushed stone, decorative bricks, and | the Government will retain a 40% share. The Nangbeto hydroelectric power sta- 

roofing materials. However, following a There are currently no plans to restart the | tion on the Mono River in southern Togo 

period of serious production and financial | refinery because Shell believes that it would | near the border with Benin will eventually 

difficulties, Sotoma was forced to close in | notbe profitable. Shell has already invested | produce 150 MW. Production of electricity 

September 1991. The Government still | $10 million in improvements to the storage started in September 1987 and was suffi- 

hoped to find private investors to rent or facilities and is said to be keeping the re- | cient to meet 25% of the combined demand 

buy its marble facilities. finery in shape by running fluids through | of Togo and Benin. A 15- to 20-MW hy- | — 

the pipes. droelectric plant was also proposed for 

Phosphate.—OTP experienced a serious Adjaralara, 75 km downstream on the Mono 

decline in phosphate rock exports to its | Reserves River. 

traditional Western European and North Togo will remain largely dependent on 

American markets because of concerns over Industry sources estimate that Togo’s electricity imported from Ghana's 

the possible negative environmental impact | total phosphate reserves were about 260 Akosombo hydroelectric plant. Most of the 

of the relatively high cadmium content of | Mmt of commercial-grade ore. Togo was supply was purchased from Communaute 

its ores. The EC’s share of Togolese phos- | also reported to have had very large depos- | Electrique du Benin, a company set up 

phate exports, for example, has fallen from | its oflower grade carbonate phosphates. The | jointly by Benin and Togo in 1975. 

90% in recent years to about 30% in 1989, | existing phosphate pit contained reserves In January 1991, France signed agreements 

the last year that these data were available. | for about 10 years at 1990 levels of mining | that granted about $13 million to the Togolese 

It was estimated that Togo’s phosphate ore | of about 2.5 Mmt/a. OTP was working with | Electrical Power Co. to partially finance the 

contains about 50 to 60 parts per millionof | the BRGM on the development of a new rehabilitation of the country’s electrical 

cadmium, which would need to be lowered | mining area next to the current workings. | system and the extension of services. 

to about 10 to 20 parts per million to Apart from phosphate rock and small 

compete with other world phosphate sup- | quantities of marble and limestone, ex- | =... nnwo.OttC<i=‘ SOSOSOSOOOSO~” 

pliers. Cadmium removal procedures were ploitation of minerals in Togo was negli- OUTLOOK 

being investigated with grant money from | gible. A number of potentially valuable 

the EC. For example, a pilot plant for re- | mineral deposits were known, but devel- The Government remained optimistic that 

moving cadmium from phosphoric acid by | opment awaited more detailed exploration | it would be able to maintain or increase its 

solvent extraction was being developed by | and infrastructural improvements. Rela- | market share of world phosphate exports 

the West German group Budenheim. A | tively large deposits of iron ore, estimated | despite recent losses. If efforts to reduce 

preferable method that was also under in- | to total 95 Mmt, occurred east of Bassari. cadmium levels in its phosphate ore fail, 

vestigation would use acalcination process | The ore averaged more than 40% iron however, future contracts can be expected 

to volatilize cadmium from the ore before | mainly as magnetite. These deposits were | to be negotiated at lower prices. Togo’s 

it leaves Togo. EC grants would also allow | investigated periodically by the local Bu- | economy should continue to be dominated 

for improvements in OTP’s ore drying | reau National de Recherches Minieres and | by its phosphate industry well into the next 

process, with the aim of increasing pro- | most recently in conjunction with the | century. New industry attracted to the 

ductivity by as much as 26%. BRGM. Laterites containing 46% to 53% | country by the Government’s liberal eco- | 

OTP was working with the Bureau de | ALO, and 18% to 30% Fe,O, occurred on nomic policies should provide an impor- 

Recherches Geologiques et Minieres | Mount Agou, the highest point in the tant economic buffer during periods of low 

(BRGM) of France on the development of | Atakora Mountains, near Palime, 100 km phosphate prices. However, even with op- 

a new mining area adjacent to the current | northwest of Lome. Manganese deposits timistic growth projections, the industrial 

workings. The planned development would | were reported in the Bayega area in northem sector will remain too small to isolate Togo 

allow for expansion in the mid-1990’s if | Togo. from economic slowdowns when com- 

demand allowed for it, or would be available modity prices are low. 

for phasing in production after the current eT eniDEett—~™ 

mine is exhausted. J INFRASTRUCTURE 1Where necessary, values have been converted from 

Communauté Financiére Africaine francs (CFAF) to USS. 

Mineral Fuels Togo had a good highway network that | dollars at the rate of CFAF272.26=US$1.00. 

consisted of 1,762 km of paved roads. The 

The state-owned petroleum complex a network linked the capital, Lome, with 

few miles from Lome was sold for $20 | neighboring Benin, Burkina Faso, and | OTHER SOURCES OF INFORMATION 

million to Shell International in February ,; Ghana. Its port and airport facilities at Lome 

1990. The refinery was built in 1977 by the | were among the most modern in the region. | Chambre de Commerce d’Agriculture et 

British company Humphery and Glasgow | About 515km of 1.0-m-gauge single-track | d’Industrie du Togo, Lome: 

for $52.9 million and operated for 4 years railway connected Lome with the cities of | Bulletin Mensuel, Monthly. 
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| By Thomas P. Dolley 

he Gulf conflict and domestic | foreign operators and the Government. of the key mineral commodity of the na- 

political strife helped to gener- There have been positive effects in the initial | tion, phosphate rock, decreased only slightly 

ate mixed economic results in | stages, exemplified by the increased in- | in 1990 following a minor resurgence in 

Tunisia for 1990. However, the | vestment and interest by some foreign pe- | 1989. Additionally, crude petroleum’s 

mineral industry continued to play an im- troleum exploration companies. Explo- performance mirrored that of phosphate 

portant role in the Tunisian economy. Hy- | ration agreements take three primary forms, | rock, with production declining slightly in 

drocarbon production accounts for about the first being an exploration license that 1990 after a minor rally in 1989. In the 

6% of total GDP. Phosphate rock and | allows the operator to undertake geological | metals sector, zinc production declined, 

downstream chemical production accounts investigations before making a full com- with lead and iron ore being the only min- 

for about 4.5% of the GDP. The GDP for | mitment; the second being an exploration | eral commodities that had enjoyed pro- 

1990 was estimated at $12.5 billion.’ permit allowing the operator the right to | duction increases. 

Production declined slightly throughout | carry out seismic geophysical investigation The relative rise and fall of production 

most of the mining sector, but the value of | with options for full prospection; and fi- | within the mining sector of Tunisia is at- 

the mineral commodities produced, suchas | nally, a prospecting permit that allows the tributable in large part as a response to 

crude petroleum and phosphates, increased. | operator to carry out geological exploration | shifting global commodity prices. Prices 

Phosphate rock mining declined partially | and drilling for up to 5 years. The latter | and world production of some key industrial 

during the year owing to substantial | agreement nominally stipulates obligations | minerals dropped in 1990. Phosphate rock 

flooding in early 1990 in these regions. by the operator and must be approved by | prices have remained stable for the past 3 

Hydrocarbon production is the largest law. If a hydrocarbon discovery is to be | years. Additionally, zinc prices suffered a 

revenue earner in Tunisia, followed by | developed, a joint venture is signed with | large drop in 1990, and conversely, lead 

textiles and phosphate rock. the Tunisian parastatal Entreprise | prices rose significantly. 

Though diminutive in capacity when Tunisienne d’ Activities Petrolieres (ETAP). 

compared to its larger competitors, Tunisia | ETAP is obligated to cover its share of 

has become the world’s fifth largest pro- | expenses if they choose to participate. Tax TRADE 

ducer of phosphate rock. Through careful and royalty rates have been lowered under 

business planning it has increased its | the new law, and a sliding scale for royal- The Government had planned to take 

downstream fertilizer production capacity. | ties and taxation is based on a profit to in- | advantage of the trading possibilites opened 

, vestment ratio. A large signature bonus is by the upcoming formation of a single 

not required; however, capital expenditures European market. However, the goal of 

GOVERNMENT POLICIES covering the operator’s exploration, valued | making Tunisia a major trade center in 

| AND PROGRAMS between 10% to 30% above that specified North Africa will have to await the settle- 

in the original statutes has been introduced. | ment of the Gulf conflict. The EC took a 

Basic investment codes covering mining | The Government has also streamlined the | greater share of Tunisian exports in 1990, 

legislation in Tunisia were based on law | administrative procedures concomitant with amounting to 77% of the total, with the EC 

No. 72-38 of 1972, concerning industries | the operator applying for an exploration providing 70% of Tunisia’s imports. Tu- 

producing exclusively for the export mar- permit. nisian trade with other North African 

ket, and law No. 74-74 of 1974, concerning A pilot plant for minerals testing and | partners inthe Arab Maghreb Union (UMA) 

domestic industries. Certain public-sector | evaluation was set up at Sidi Rezig under a | remained insignificant and amounted to 8% 

companies had been targeted by the Gov- Swedish aid program. Capitalized at $2 of Tunisian exports and only 3% of Tuni- 

ernment for privatization; however, the | million, the plant can perform flotation sian imports. 

mineral industry has not been initially af- | testing at a rate of 1 mt/h and preconcen- On April 27, 1990, Tunisia signed a Pro- 

fected to a great degree by this privatization. | tration testing at a rate of 5 mt/h. The plant | tocol of Accession to the GATT. Pending 

Significant changes were made in 1990 | willbe used asa training center for Tunisian ratification by the Tunisian Legislative 

to the laws governing hydrocarbon explo- | mining specialists, primarily for testing and Assembly, the new agreement would set up 

ration and production in Tunisia. Adjudi- | evaluation of barite, fluorite, iron, lead, | free-trade zones, bind tariffs, and abolish 

cated changes to the laws will allow the | phosphate, zinc, and other minerals ex- | import licenses. 

Government to further their policy of en- | ploited in Tunisia. Exemplifying a marketing strategy in the 

couraging the discovery of new hydrocar- Tunisian phosphate rock sector, bulk 

bon sources, particularly marginal oilfields | phosphate rock exports are now insignifi- 

and natural gas, as current producing fields PRODUCTION cant when compared to phosphoric acid and 

wind down. These changes were designed finished fertilizer export markets. Increas- 

to provide flexibility in negotiations on Output of all industrial mineral com- ingly, Tunisian phosphate rock is being used 

petroleum exploration agreements between modities declined in 1990. The production | as feedstock to support a growing domestic 
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TABLE 1 

TUNISIA: PRODUCTION OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) | 

Commodity?” 1986 1987 1988 1989° 1990° 
METALS 

Iron and steel: 
| Iron ore and concentrate, gross weight 

Sand tons 311 295 325 3280 — 3291 Metal: 

Pig iron do. 3149 3163 3128 3140 140 | Steel, crude do. 186 196 150 194 3200 7 Lead: 

Mine output, Pb content 1,930 3,465 3,653 32,702 32,966 Metal: 
| 

Primary‘ 2,208 2,200 2,200 2,200 2,200 Secondary® 500 500 500 500 500 Total® 2,708 2,700 2,700 2,700 2,700 Silver metal, primary kilograms 1,555 1,555 3933 3933 930 Zinc, mine output, Zn content 4,488 4,500 8,500 8,500 313,270 
INDUSTRIAL METALS 

Barite 15,718 14,412 18,868 333,104 330,885 Cement, hydraulic thousand tons 2,984 3,400 3,228 3,228 3,300 Clays, construction® do. 350 350 350 350 350 Flourspar, chemical and metallurgical grades 36,828 43,298 55,416 353,575 340,974 Gypsum* 100,000 100,000 100,000 100,000 100,000 Lime thousand tons 650 650 650 650 650 Phosphate rock, gross weight do. 5,951 6,390 6,103 36,610 36,258 Salt, marine do. 415 425 485 3480 3402 MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 

Gross° million cubic meters 436 391 368 388 3374 Marketed do. 218 195 184 3294 29 Petroleum: 

Crude thousand 42-gallon barrels 39,055 37,960 37,230 337,595 336,500 Refinery products: 

Gasoline do. 1,825 1,800 1,800 1,800 32,200 Kerosene do. 1,095 2,400 2,400 2,400 2,400 Distillate fuel oil do. 3,650 3,000 3,000 3,000 34.042 Other do. 730 400 400 400 400 Refinery fuel and losses do. 1,095 200 200 200 311] Residual fuel oil do. 4,380 4,000 4,000 4,000 33,857 Total do. 12,775 11,800 11,800 11,800 ~ 13,010 “Estimated. — PPreliminary. 
'Table includes data available through May 13, 1991. 
*In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and stone) is produced, but output is not reported, and available information is inadequate to makereliable estimates of output levels.Limestone quarried for cement manufacture is substantial; however however, information is inadequate to make accurate estimates of output. 3Reported figure. 

“From domestic and imported ores. 

downstream production capacity. Triple | _ By the end of the decade of the 1980’s, | in recent years Owing to increased competi- superphosphate (TSP) exports from Tuni- | Tunisian phosphate rock exports accounted | tion with Morocco and Tunisia’s domestic sia now account for 27% of the global | for 12% of the nation’s total export earnings. | demand for phosphoric acid. Tunisian market; diammonium phosphate (DAP) | Phosphate rock exports from Tunisiadropped | phosphate rock exports to Western Europe exports account for approximately 6% of | dramatically in 1990, amounting to 592,400 | declined from approximately 576 kmt in 1989 the global market, and phosphoric acid tons, down about 50% from those of 1989. to about 407 kmt in 1990. In 1990, exports to exports account for approximately 11% of | Tunisian exports of phosphoric acid and | Eastern European customers declined sharply the global market. fertilizers to Western Europe have declined | due primarily to economic and political tur- 
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moil there. However, Tunisia has been in- | ports fell to approximately 28 Mbbl in 1990. | products. Conversely, only 1% of Tunisian 

creasingly active in opening new markets in France is Tunisia’s largest trading part- | exports was to the United States in 1990. 

China, Iran, and south and east Asia. Addi- | ner, with receipts exceeding $1.1 billion in U.S.-made equipment for mining and 

tionally, the usually common countertrade | 1989. In 1990, France accounted for 25% construction continues to be a valued com- 

deals in the Tunisian phosphate industry have | of Tunisia’s exports and 28% of its imports. | modity in Tunisia. Additionally, U.S.-made 

declined in 1990 due to higher global prices, | Italy accounted for 22% of Tunisian exports | environmental assessment and cleanup 

and the product is increasingly being sold | and 15% of Tunisian imports in 1990. Tu- | technology is needed in Tunisia. This is due |, 

directly to international purchasers, often | nisian merchandise imports from the United | to the increasing awareness of environmen- 

under extended credit terms. In the mineral | States were valued at $301.8 million in | tal pollution, particularly in the Gabes region 

fuels sector, Tunisia’s crude petroleum ex- | 1990, about 50% of which was agricultural | where phosphate mining occurs. 

TABLE 2 | 

TUNISIA: EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989 — 

United States Other (principal) 

METALS | 

Alkali and alkaline-earth metals — 1,016 — All to Libya. 

Aluminum: Metal including alloys: 

Scrap 1,152 1,149 — Italy 485; West Germany 461; Spain 98. 

Unwrought 502 513 — Italy 473; United Kingdom 40. 

Semimanufactures 238 598 — Iraq 319; Morocco 100; Italy 71. . 

Copper: 

Matte and speiss including cement copper 1 — 

Metal including alloys: 

Scrap 6,916 5,735 — Spain 1,717; West Germany 1,070; Netherlands 755. 

Unwrought — 1 — All to Libya. 

Semimanufactures 270 381 — Iraq 368, Libya 12. 

Iron and steel: 

Iron ore and concentrate including roasted pyrite 4,429 5,693 — Netherlands 2,560: Italy 2,021; United Kingdom 1,112. 

Metal: 

Scrap 16,198 1,805 — Italy 1,200; France 482. 

Pig iron, cast iron, related materials 11 — 

Steel, primary forms — 2,295 — All to Thailand. 

Semimanufactures: 

Bars, rods, angles, shapes, sections 5,970 8,629 — Libya 5,403; Céte d’Ivoire 836; Egypt 829. 

Universals, plates, sheets 4,238 32,462 — Italy 22,140; U.S.S.R. 4,961; Egypt 1,189. 

Hoop and strip — 3 — All to Libya. 

Rails and accessories 3 — 

Wire 319 1,457 — Algeria 655; Iraq 462; Morocco 250. 

Tubes, pipes, fittings 11,298 3,749 — Algeria 2,728. 

Castings and forgings, rough 16 54 — Netherlands 24; Libya 14; unspecified 16. 

Lead: 

Ore and concentrate 5,000 1,500 — All to Spain. 

Oxides — 8 — All to Libya. 

Metal including alloys: 

Scrap 407 980 — Italy 876; Greece 101. 

Unwrought 240 1,055 — Egypt 850; Libya 120. 

Semimanufactures 171 4 — All to Libya. 

Nickel: Metal including alloys, 

semimanufactures value, thousands — $1 — All to Iraq. 

Zinc: 

Ore and concentrate 17,510 19,425 — Italy 9,350; Yugoslavia 7,625; Belgium- 
Luxembourg 2,450. 

See footnotes at end of table. 
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TABLE 2—Continued 

TUNISIA:EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1988 1989 sss III 
United States Other (principal) 

. METALS:—Continued | 

Zinc:—Continued 

Metal including alloys: 

Scrap 66 148 — Spain 102; France 46. 

| Unwrought 162 — 

Semimanufactures 20 — 

Other: 

2,800. 

Oxides and hydroxides — 60 — All to Algeria. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: Grinding and polishing 

wheels and stones 4] 81 — Libya 50; Algeria 16. 

Barite and witherite 3,851 1,116 — All to Italy. 

| Cement thousand tons 1,066 1,658 — Algeria 413; Spain 396; Cameroon 136. 

Chalk — 142 — All to Libya. | 

Clays, crude 9 3 — Netherlands 2. 

Diamond, natural: Gem, not set or strung 

value, thousands $7,561 $19,211 — All to Belgium-Luxembourg. 

Feldspar, fluorspar, related materials 15,000 11,070 — All to Italy. 

| Fertilizer materials: Manufactured: 

Nitrogenous 87,927 92,983 — France 52,368; United Kingdom 24,600; Spain 

12,982. 

Phosphatic thousand tons 1,536 1,567 — Italy 320; France 209; Iran 155. 

Gypsum and plaster 1,571 2,654 — Cote d’Ivoire 1,600; Senegal 600; Libya 390. 

Lime 25 50 — Greece 25; Libya 25. 

Phosphates, crude thousand tons 1,114 1,082 — Greece 185; France 155; Turkey 151. 

Precious and semiprecious stones other than 

diamond: Natural value, thousands $29 — 

Salt and brine 295,682 483,450 | 53,501 Italy 138,947; Iceland 60,895. 

Sodium compounds, n.e.s.: Sulfate 

manufactured — 604 — All to Libya. 

Stone, sand and gravel: 

Dimension stone: : 

Crude or partly worked 1,484 2,222 — Libya 1,163; Italy 810. 

Worked 468 792 — Libya 395; Spain 237. 

Gravel and crushed rock 354 1,489 — Libya 1,439. 

Quartz and quartzite 1 — 

Sand other than metal-bearing 11 13 — West Germany 10; Italy 3. 

Sulfur: Sulfuric acid 444 1,519 — Libya 1,467. 

Talc, steatite, soapstone, pyrophyllite ] — 

Other: 

Crude (7) 11 — Libya 9. 

Slag and dross, not metal-bearing 3,936 1,542 — All to Italy. 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black — 1 — All to Libya. 

Petroleum: 

Crude thousand 42-gallon barrels 22,433 32,778 2,862 Italy 14,724; France 7,110; Greece 4,833. et een eee eee 

See footnotes at end of table. 
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TABLE 2—Continued . 

TUNISIA: EXPORTS OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

Destinations, 1989 
Commodity 1988 1989 ST . OD™ OOOO 

United States Other (principal) : 

MINERAL FUEL AND RELATED 

MATERIALS—Continued 

Petroleum:—Continued 

Refinery products: 

Liquefied petroleum gas 
thousand 42-gallon barrels 379 466 — Italy 462. 

Gasoline do. 603 843 — Netherlands 248; Portugal 187; Spain 187. 

Kerosene and jet fuel do. 705 10 — All to United Kingdom. . 

Distillate fuel oil do. 18 20 — Italy 4; France 2; bunkers 7. 

Lubricants do. (?) 1 (?) Mainly to Libya. 

Residual fuel oil do. 2,295 2,438 ?) United Kingdom 591; Italy 577; Netherlands 451. 

Bituminous mixtures do. — (?) — Mainly to Libya. 

2Unreported quantity valued at $15,000. 

3Less than 1/2 unit. 

TABLE 3 

TUNISIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989 ———_-——_ UV orowroroan— 

United States Other (principal) 

METALS 

Alkali and alkaline-earth metals (7) 102 — Algeria 100. 

Aluminum: 

Ore and concentrate 26,308 35,171 — Italy 15,388; France 5,847; Brazil 4,848. 

Oxides and hydroxides 42 4,440 — France 4,436. 

Metal including alloys: 

Scrap 150 34 — Ali from Libya. 

Unwrought 1,296 2,190 — Egypt 1,097; Canada 996. 

Semimanufactures 3,177 4,363 1 Italy 1,548; Egypt 887; France 562. 

Chromium: 

Ore and concentrate 7 23 — Netherlands 20; Italy 3. 

Oxides and hydroxides 40 39 — West Germany 17; France 11. 

Cobalt: Oxides and hydroxides value, thousands $10 $1 — All from France. 

Copper: 

Matte and speiss including cement copper 164 169 — Italy 100; France 60. 

Metal including alloys: 

Scrap 130 35 — Mainly from Libya. 

Unwrought 508 486 — Italy 379; Poland 81. 

Semimanufactures 8,264 8,672 3 France 4,659; Belgium-Luxembourg 1,407; 

Italy 1,004. 

Iron and steel: 

Iron ore and concentrate including 

roasted pyrite 46,511 88,202 — Morocco 46,785; Spain 41,408. 

Metal: 

Scrap 598 3,022 500 Algeria 1,753; France 679. 

Pig iron, cast iron, related materials 4,684 4,761 (?) West Germany 3,034; France 1,440. 

See footnotes at end of table. 
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TABLE 3—Continued 

TUNISIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Sources, 1989 
Commodity 1988 1989 REE 

United States Other (principal) 

. METALS—Continued 

Iron and steel:—Continued 

Metals:—-Continued 

Ferroalloys: 

Ferromanganese 627 44 — Brazil 20; France 15; West Germany 9. 

Ferrosilicon 741 1,127 — Egypt 1,030; Yugoslavia 50. 

Unspecified 351 658 — Belgium-Luxembourg 400; U.S.S.R. 121; China 52. 

Steel, primary forms 79,215 28,153 — Spain 28,093. | 

| Semimanufactures: 

Bars, rods, angles, shapes, sections 143,672 156,130 — Turkey 48,280; Spain 47,643; East Germany 12,326. 

Universals, plates, sheets 131,095 133,789 1 Italy 55,349; France 13,712; West Germany 12,956. 

Hoop and strip 3,789 5,374 — France 1,166; Italy 1,115; Algeria 1,081. 

Rails and accessories 6,129 12,986 — France 11,367; Austria 1,507. 

Wire 3,040 2,804 8 France 1,351; West Germany 466; Italy 450. 

Tubes, pipes, fittings 13,764 14,459 579 Algeria 2,709; Italy 2,538; France 2,532. 

Castings and forgings, rough 104 28 — Italy 17; France 10. 

Lead: 

Oxides . 153 161 — Spain 68; France 49; West Germany 33. 

Metal including alloys: : 

Scrap | 1 — All from Libya. 

Unwrought 3,714 4,078 — Morocco 3,101; Greece 781. 

Semimanufactures 3 6 — France 4; Switzerland 2. 

Magnesium: Metal including alloys, unwrought 6 — 

Manganese: 

Ore and concentrate: Metallurgical grade 260 182 — Gabon 160; Brazil 21. 

Oxides 129 106 — Belgium-Luxembourg 33; France 31; Greece 24. 

Mercury 10 12 — Algeria 11; France 1. 

Nickel: 

Matte and speiss value thousands $7 — 

Metal including alloys: Semimanufactures 76 43 — France 25; Norway 6; Italy 4. 

Platinum-group metals: Metals including 

alloys, unwrought and partly wrought 

value, thousands $20 $9 — France $7; West Germany $2. 

| Silver: Metal including alloys, unwrought 

and partly wrought do. $373 $576 — Morocco $417; France $94. 

Tin: Metal including alloys: 

Scrap 1 — 

Unwrought 30 47 — Malaysia 15; West Germany 11; Indonesia 10. 

Semimanufactures 28 31 — France 17; West Germany 13. 

Titanium: Oxides 197 172 17 Poland 45; France 43; Belgium-Luxembourg 30. 

Uranium and thorium: Metal including 

alloys, all forms value thousands $115 $82 — China $77; Italy $3. 

Zinc: 

Oxides 281 428 — France 279; West Germany 84; Spain 41. 

Metal including alloys: 

Scrap (3) 16 — All from France. 

Unwrought 2,348 4,112 — Belgium-Luxembourg 1,761; Algeria 1,271. 

Semimanufactures including dust 279 308 — Italy 120; Algeria 99; West Germany 33. eee eee Oe 

See footnotes at end of table. 
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TUNISIA: IMPORTS OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 1989 rrr 

United States Other (principal) 

— METALS—Continued 
Other: 

Ores and concentrates 21 36 — Italy 31; Spain 5. 

Oxides and hydroxides 149 132 | 63 West Germany 36; France 13. 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 5,019 7,239 — Turkey 4,183; Italy 2,162; France 793. 

Artificial: Corundum 266 317 — France 193; Italy 122. 

Dust and powder of precious and semi- 

precious stones including diamond 
value, thousands $38 $43 — Belgium-Luxembourg $34; West Germnay $4. 

Grinding and polishing wheels and stones 463 326 (?) Italy 179; France 37; Spain 29. 

Asbestos, crude 5,825 6,181 — Canada 3,069; Greece 2,227; Zimbabwe 600. 

Barite and witherite 147 — 

Boron materials: 

Crude natural borates 4 1 — All from France. 

Oxides and acids 45 64 — Italy 54; France 7. 

Bromine* 112 8 — West Germany 7; Switzerland 1. 

Cement 5,661 2,348 — Italy 2,113; France 177. 

Chalk 2,710 3,336 — Italy 2,242; France 973. 

Clays, crude 37,731 39,730 — Turkey 17,220; France 6,731; United Kingdom 5,634. 

Cryolite and chiolite 2 2 — All from France. 

Diamond, natural: Gem, not set or strung 

value, thousands $15,102 $19,910 ~— Belgium-Luxembourg $14,135; Tanzania $4,775. 

Diatomite and other infusorial earth 795 763 — Algeria 467; France 249. 

Feldspar, fluorspar, related materials 4.839 3,855 — China 1,805; Turkey 1,091; Italy 810. 

Fertilizer materials: 

Crude, n.e.s. — 41 — All from France. 

Manufactured: | 

Ammonia 232,126 276,711 ~ U.S.S.R. 186,592; Saudi Arabia 33,892; Mexico 

15,055. 

Nitrogenous 42,299 16,988 — Bulgaria 9,008; Poland 4,875; France 2,485. 

Phosphatic () 2 2 

Potassic 45,500 11,132 — Italy 5,125; Belgium-Luxembourg 3,000 

U.S.S.R. 2,999. 

Unspecified and mixed 64 28 5 West Germany 17; France 5. 

Graphite, natural 19 6 — West Germany 5; France 1. 

Gypsum and plaster 299 150 — All From France. 

Lime 19 — 

Magnesium compounds, unspecified 958 812 — Greece 433; Netherlands 180; Italy 104. 

Mica: 

Crude including splittings and waste 9 10 — Norway 6; France 4. 

Worked including agglomerated splittings (>) 3 — Mainly from France. 

Phosphates, crude value, thousands $1 $4 — West Germany $3; France $1. 

Pigments, mineral: Iron oxides and 

hydroxides, processed 258 415 — West Germany 305; Italy 43; Spain 37. 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $14 $1 — All from Spain. 

See footnotes at end of table. 
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TABLE 3—Continued 

TUNISIA: IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sources, 1989 
Commodity 1988 | 1989 a 

United States Other (principal) 

Precious and semiprecious stones other than 

diamond:—Continued 

Synthetic value thousands $59 $148 $16 Turkey $102; France $30. 

Pyrite, unroasted 30 32 — Italy 29; France 3. 

| Salt and brine 73 241 9 West Germany 185; United Kingdom 40. 

Sodium compounds, n.e.s.: 

Soda ash, manufactured 10,747 25,055 — Bulgaria 19,638; Spain 2,834. 

Sulfate, manufactured 51,798 10,237 — Turkey 4,665; Spain 3,413; Italy 1,570. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked 16,120 26,589 — Italy 29; France 3. 

Worked (°) 113 — West Germany 185; United Kingdom 40. 

Dolomite, chiefly refractory grade 254 154 — Italy 104; France 50. 

Gravel and crushed rock 16,746 45,861 — Italy 39,168; Greece 6,568. 

Quartz and quartzite | 1,018 868 — Belgium-Luxembourg 601; Italy 179. 

Sand other than metal-bearing 586 123 (?) France 85; Italy 20; Turkey 15. 

Sulfur: 

Elemental: 

Crude including native and byproduct 

thousand tons 1,305 1,234 41 Canada 216; Poland 216; Iran 209. 

Colloidal, precipitated, sublimed 106 130 — All from West Germany. 

Sulfuric acid 6,543 776 — Libya 757. 

Talc, steatite, soapstone, pyrophyllite 1,222 1,262 — France 574; Jordan 300; Spain 158. 

Other: | | 

Crude 16 172 — France 171. 

Slag and dross, not metal-bearing — 1 — All from Switzerland. | 

_ | MINERAL FUELS AND RELATED MATERIALS | 
Asphalt and bitumen, natural 10 122 — Italy 106; China 9. 

Carbon black 2,449 3,560 — Italy 2,146; Spain 510; France 489. 

Coal: Anthracite and bituminous 28,505 11,588 2,967 France 4,780; Netherlands 2,199. 

Coke and semicoke 96,459 110,935 — Egypt 50,101; Italy 27,877; Algeria 25,327. 

Peat including briquets and litter 24 30 — All from France. 

Petroleum: 

Crude thousand 42-gallon barrels — 4,073 — Iraq 3,406; Syria 667. 

Refinery products: 

Liquefied petroleum gas do. 12,455 16,908 @) Algeria 14,194; France 1,246. 

Gasoline do. (@) (7) — Mainly from Belgium-Luxembourg. | 

Mineral jelly and wax do. 9 8 (?) West Germany 4; France 3. 

Kerosene and jet fuel do. 1,272 1,649 — Italy 987; Greece 486. 

Distillate fuel oil do. 13,232 4,118 — Italy 2,047; Greece 1,030; U.S.S.R. 655. 

Lubricants do. 58 205 (7) Greece 144; Algeria 43. 

Residual fuel oil do. 6,381 4,703 (7) Italy 163; Spain 86; Greece 49. 

Bitumen and other residues do. 1259 326 — Italy 2,976; Romania 669; Spain 513. 

Bituminous mixtures do. "3 3 — France 2; Spain 1. 

Petroleum coke do. ) ?) — All from United Kingdom. 

"Revised. TT 
!'Table prepared by Virginia A. Woodson. 
Unreported quantity valued at $5,000. 
3Less than 1/2 unit. 
4May include iodine and fluorine. 
>Unreported quantity valued at $10,000. 

Unreported quantity valued at $14,000. 
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Metallgesellschaft AG of the Federal Despite a slight decline in output, invest- 

STRUCTURE OF THE Republic of Germany was awarded part- ment and restructuring continued unabated 

MINERAL INDUSTRY nership by the reorganized Tunisian in the sector. 

parastatal Office National des Mines to In early 1990, heavy flooding hit the 

Phosphate rock productionin Tunisiawas jointly develop an underground lead-zinc southern region of Tunisia where the pri- 

entirely controlled and operated by the mine at Bougrine in northwestern Tunisia. mary phosphate mining region is located, 

Government parastatal Compagnie des An 8- to 12-month feasibility study was and production was truncated. CPG mined 

Phosphates de Gafsa (CPG), founded in being undertaken. Metallgesellschaft phosphate rock from eight operations, with 

1895. Le Groupe Chimique Tunisien(GCT) maintained a 50% equity partnershipinthe seven of these in the Gafsa/Sehib area. One 

controls phosphate processing through its project, with the remainder held by Office of CPG’s major downstream products, 

Tunisian-owned Société Industrielle National des Mines in conjunction with phosphoric acid, is a vital component in the 

d’Acide Phosphorique et d’Engrais financing by the Tunisian Bank for Eco- production of fertilizers. Tunisian produc- 

(SIAPE) and Société Arabe des Engrais nomic Development and the Tunisian- tion capacity for phosphoric acid rose to 

Phosphates et Azotes (SAEPA). In 1989, Kuwaiti Bank for Development. Bougrine —_ more than 1 Mmtin 1990 and was produced 

GCT absorbed Industries Chimiques had estimated reserves of 6 Mmt of ore _ at five different plants, the most important 

Maghrebines and Société EngraisdeGabes, grading 12% zinc and 3% lead. The initial being located at La Skhira. This plant is 

both companies being producers of phos- project investment was estimated at $40 capable of producing 330 kmt/a of phos- 

phoric acid. By yearend 1991, itisexpected — million, with a production startup slatedfor phoric acid and superphosphoric acid at a 

that SIAPE and SAEPA will mergetoform 1993 at 80,000 to 100,000 mt/a of zinc capacity of 165 kmt/a. Globally, Tunisia is 

one integrated company. Hydrocarbon concentrate and 10,000 mt/a of lead con- one of the few nations that can produce 

exploration and production was overseen _centrate. Additionally, discussions on re- superphosphoric acid. Tunisian down- 

with a series of production-sharing agree- opening the Megrine smelter continued in stream fertilizer production is predomi- 

ments between foreign operators and the 1990. nantly centered on diammonium phosphate 

Tunisian Government-controlled ETAP, Plans were unveiled during the yearfora (DAP) and triple superphosphate (TSP). 

usually with ETAP as a45% to 50% equity joint venture between Tunisia and Bulgaria Production capacities are 439 kmt/a P,O, 

partner. to develop a lead-zinc deposit at Lahdoum of TSP at Gafsa and Sfax and 370 kmt/a 

in northwestern Tunisia. Purportedly capi- P,O, of DAP at Gabes. An additional pro- 

______—_————— lized at $13.2 million, the project is ex- duction capacity of 185 kmt/a of DAP is 

COMMODITY REVIEW pected to eventually yield 120,000 mt/aof slated to come on-line in 1993. 

lead and zinc ore. Tunisian phosphate rock beneficiation is 

Metals 
predominantly through dry separation at S1X 

Industrial Minerals sites; however, washing of the rock is be- 

Though a marginal producer in world- coming increasingly common. The new 

wide lead-zinc production, higher global Following the construction of the first open pit phosphate rock mine at Kef Eddour 

zinc prices of $1,700 per ton have stimu- _ fertilizer plant in North Africa in 1952, is approximately 10 km northwest of 

lated increased interest in Tunisia’s base Tunisia has become a major player inthe Metlaoui and 40 km west of Gafsa. The 

metal resources. A program of mineral ex- global phosphate fertilizer market. CPG phosphate deposits of Kef Eschfaier lie to 

ploration and the reexamination of closed _ registered its first profit in a decade in 1989 the east of Kef Eddour and the Naguiss 

mines were priorities during the year. of approximately $10.5 million. deposit to the west of Kef Eddour. In mid- 

TABLE 4 

TUNISIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

ey ee 
Location of main - Annual 

Major commodity Major operating companies facilities capacity 

Barite, fluorite Société Tunisienne Zirba Mine 3 barite, 

d’Expansion Miniere | 40 fluorite. 

Cement do. Bizerte, Gabes, Tunis 2,500. 

Iron do. Djebel Djerissa iron mine, 145 

El Fouladh steel mill 180. 

Lead, zinc do. Fedj Hassen Mine, 4 Pb, Zn, 

Bou Jaber, concentrate. 

3 Pb, Zn, concentrate 

Megrine smelter 30 Pb concentrate. 

Petroleum, crude Elf Aquitaine, Enterprise Ashtart offshore oilfield 9.1. 

million barrels Tunisienne d’ Activities 
Petrolieres (ETAP) 

Do. Agip-Tunisia, Société Italo- El Borma Oilfield 26. 

Tunisienne d’Exploitation 
Petroliere (SITEP) 
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cL 

1990, CPG awarded a contract to Neyrtec Italy’s Azienda Generali Italiana Petroli | dams around the country. Construction of of France for the construction of two S.p.A. (AGIP) has reevaluated its 1988 | the earthwork dam was abandoned by the washery lines at the Kef Eddour site to aid discovery of the offshore Maamoura oilfield original contractor, Italy’s Vianini, in 1989, in the beneficiation of the phosphate rock. | in the Gulf of Hammamet. This reservoiris | after demands for a revision of payments Each line will be capable of processing 2.6 | in the massive Abiod chalk of Late Creta- | by the contractor. Complications stemmed Mmt/a of bulk phosphate rock. A Roloflux | ceous age with low porosity and perme- | from geological difficulties coupled with rotary scrubber washes the crushed and | ability. However, for the first timein Tunisia | problems involving mortar and structural screened phosphate rock to disperse clay | the increasingly utilized technique of joints. The Government rejected Vianini and break up large blocks. Oversize mate- | horizontal drilling is being evaluated onthe | and approached Hidrotehnika to complete rial would then be screened and drained | Abiod chalk. The Abiod formation is con- | the project. The Yugoslav company began prior to disposal. Undersize material would | tinuous over much of northern and eastern | work in March 1990 and is expected to be cycloned with the greater than 80-mi- Tunisia, including offshore, and is pre- | complete the project in 1992. The dam is cron-size fraction being further treated to dominantly subsurface with a few outcrops | 850 m long and 58 m high. remove additional clay. Marketable product | within the territorial boundaries of the 
would be in the 50-micron to 70-micron- country. The formation is present in many | — TTT -____— size range, and dewatering would take place | wells and is a major target for both oil and OUTLOOK on a belt filter. The flowsheet of the plant at | natural gas by many operators. 
Kef Eddour featured continuous control of Elf Aquitaine Tunisie, a subsidiary of The Government hopes to attract more cutting size and water circulation and | France’s Elf Aquitaine, produced approxi- | foreign investment in the petroleum ex- overflow. | mately 4.23 Mbbl of crude petroleum in | Ploration and production arena. Some 1990. Because the figure represented a | success has been achieved, forestalling the Mineral Fuels decline in production from last year, Elf | notion that dwindling energy sources may 

signed for three exploratory concessions in | leave Tunisia in a position of being a net Recent hydrocarbon discoveries helped | 1999 and is considering the initiation of | energy importer by 1992. New hydrocarbon to slow Tunisia’s slide toward import fuel production after drilling on its offshore | discoveries could be a welcome change to dependence in 1990. Renewed interest in Ashtart permit. this economic situation. 
exploration in Tunisia highlighted the year | Significant changes in Tunisia’s trade due in part to the Government’s more fa- position may occur with the integration of vorable terms toward foreign operators. | Reserves the EC into a single market in 1992. Further Many international oil companies have Ly economic overhaul, which included limiting shifted activities to Tunisia, including Tunisia’s reserves of phosphate rock are | state spending and Government subsidies, Amoco Oil Co., Conoco Oil Co., and Walter | !ow grade but extensive. The African De- was expected. A substantial rise in food im- International of the United States and British | V¢lopment Bank estimated Tunisian phos- ports due to lingering drought conditions and Gas of the United Kingdom. The Govern- phate rock reserves at 3.5 to 4 billion tons, increased public- sector spending, coupled 
ment hopes that new discoveries will offset | Which was approximately 5% of the global with continued political unrest, could tip declining reserves at producing hydrocar- | Teserve of p hospha te rock. Petroleum and economic scales unfavorably. bon fields. Increased global demand for | ?atural gas, Tunisia’s other major mineral natural gas during the year has also helped commodities, required further evaluation to Whee noses tues have be sted from Tum to support exploration in that arena. determine reserve potential. sian dinars (D) 1oUS. dollars ara rate of DO.878-USS 1.00. In N ovember 1990, the Ezzaouia Field, 

2W.C. Davies, Abderrazak Bel Haiza. Sweeter E&P Terms, once considered marginally economic and | —— Cretaceous Abiod Chalk Oil Play Lead to Busier Exploration located near the tourist island of Djerba, came INFR ASTRUC TURE in Tunisia., Oil and Gas J., Dec. 10, 1990, pp. 50-53. 
on-stream. Discovered by Marathon Oil of 
the United States in 1986, the fieldis expected Railways were the primary mode of | OTHER SOURCES OF INFORMATION to produce an estimated 3.5 Mbbl/a. transportation of phosphate rock to 

Near the Tunisian-Algerian border, pro- | chemical plants or seaports. Iraq’s invasion Direction des Mines et de la Geologie duction of natural gas decreased to 304 Mm? | of Kuwait and the subsequent economic Ministere de 1’Economie Nationale at the El Borma Field in 1990. Conversely, at | fallout have slowed plans to develop a free 195 Rue de la Kasbah the smaller Cap Bon Field, natural gas pro- | port at Zarzis, which included the con- Tunis, Tunisia duction doubled to 2.6 Mm; during the year. | struction of a factory to recycle waste alu- Ministere de l’industrie, des Mines et de Historically, the bulk of Tunisian natural gas | minum and an oil port capable of l’Energie production comes from the El Borma Field, accommodating tankers of 25,000 dwt. 195 Rue de la Kasbah which is the largest discovery to date andthe | Production of electricity in Tunisia in- Tunis, Tunisia leading oilfield in Tunisia. Tunisia’s first creased to 4,897 GW hours in 1990. Service Geologique de Tunisie commercial oil production occurred at E] The Sejnane Dam near Bizerte is to be 95 Avenue Mohamed V Borma in 1964, and the field currently pro- | completed under a $35 million contract by Tunis, Tunisia duces 55,000 bbi/d. Production from this field Yugoslavia’s Hidrotehnika and is 40% Compagnie des Phosphate de Gafsa is declining by about 5% per year despite the | supported by Yugoslavian financing. The GAFSA use of secondary recovery methods. company has already worked on five other Cité Bayache, Tunisia 
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By David Izon 

he mineral industry contributed | vision of regulations governing business Mineral production was minimal due to 
very little to the country’s | operations in early 1991 also offered at- | the lack of financing for the repair of old 
economy, accounting for only | tractive tax incentives to new investors. equipment and reconstruction or rehabili- 
0.03% of the GDP in 1990. The value of total exports for 1990 was | tation of degenerated mining facilities. 

Uganda’s economy depended mainly on | $208 million, and imports amounted to | Small-scale steel production is done at Jinja 
agriculture, which accounted for about67% | $618 million, resulting in a deficit of $410 | by Alam Steel Rolling Mills Ltd., a family- 
of the GDP of about $3.4 billion in 1990. | million. Uganda’s major export products, | runcompany. Output from this mill in 1990 
The leading sectors remained the same as | in order of importance, were coffee, salt, | was reported at about 5,000 mt/a of rebars, 
those in the previous year, with agriculture, | sugar, tea, and tin. Its major trading partners | round bars, angles, and sections. At full ca- 
construction, and manufacturing dominat- | were France, the Federal Republic of Ger- | pacity, the millis expected to produce 24,000 
ing the economy. Uganda earned 97% of | many, Kenya, the United Kingdom, and the | mt/a, mainly from scrap, and about 3,000 
its foreign exchange from coffee sales, | United States. The country imported ma- | tons of billets imported from Zimbabwe. A 
which declined in price in 1990. chinery, parts, and clothes mainly from the | pilot program to establish a demonstration 

Efforts to revive the mineral sector were | Federal Republic of Germany, the United | direct reduction plant with a capacity of 
successful as agreements were signed be- | Kingdom, and the United States. Petroleum | 30,000 mt/a at Muko was being sponsored 
tween the Government and several Western | products were imported from neighboring | by the United Nations Industrial Develop- 
countries—Bureau de _ Recherches | Kenya. ment Organization. 
Géologiques et Miniéres of France and 
Barclay Metals of the United Kingdom on TABLE 1 
cobalt from the Kilembe Copper Mines; 
North Korea onacopperrefinery and smelter; UGANDA: PRODUCTION OF MINERAL COMMODITIES 

biltation of the rfrastrocture: and Belesum's (Metric tons unless otherwise specified) 

Petrofina on petroleum exploration and de- | — SE 
velopment. North Korea recently provided | ____ Commodity? 198619871988 190F 
financial and technical assistance to upgrade Cement, hydraulic 15,000 15,908 14,244 13,755 14,000 

a workshop at Kilembe, built to manufac- | Lime, hydrated and quick® 500 500 500 500 500 
ture spare parts, and agreed in early 1991 to | Phosphate minerals: Apatite* 100 100 100 100 100 

set up aconcentrator, smelter, and refinery | Salt, evaporated: 5,000 5,000 5,000 5,000 5,000 
for the copper mines when the mines are Tin, mine output,Snconten® 18 10 10 410 10 

rehabilitated. Tungsten, mine output, Weonten?@ ~—~SCSC~C<S Sa 
The Government’s implementationofthe | Sineapelimnay. ~~ SOSOCS<S ;<STS;«S~S<TCSC SF 

Special Import Program helped to slow | ‘includes data available through Dec. 17, 1991. 
down the monetary expansion within the 2In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, sand and gravel, and stone) 

economy, which in turn helpe d to re duce presumably are produced, but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 

the inflation rate to 25% in late 1990. The 
Government’s major policies focused on 
rehabilitation of its infrastructure and re- | There were no officially reported reserve | scheduled to begin in September 1991 will 
vitalization of the mining industry. The | figures for minerals, but the outlook was | enhance production of food crops, which 
mining code was the Mining Act of 1970 | encouraging. The country’s continued ef- | will boost exports. Utilization of known 
but is currently under review. The Ugandan | forts to rehabilitate its copper mines and | mineral resources of copper, gold, iron, 
Constitution gave all minerals and mineral | infrastructure will lead to growth of the | phosphate, salt, and tin would improve the 
ores found in the country to the state. A | mineral industry and may help stabilize the | country’s economic outlook. 
new investment code was enacted in No- economy. Also, implementation of the Af- i Where necessary values have been converted from Ugandan 
vember 1990 that provided incentives to | rican Development Bank’s $127 million | shinings (USH) to U.S. dollars at USH553.00=US$1.00 in 
attract local and foreign investment. A re- | phosphate mine and fertilizer plant project | 1990. 
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By Michael M. Heydari 

| he overall decline of Zaire’s | to privatize state-owned industries in spite Gecamines’ announcement that force 

mining industry continued in | of opposition from vested interests in these | majeure required it to default on 45% of its 

1990 as both production and sales | organizations. Major reform measures | copper deliveries. | 

volumes decreased owing to the | aimed at stabilizing the economy were an- Efforts to make up for lost underground 

poor performance of its three main sectors: nounced by the Government. It is, however, | mine production from open pits were se- 

copper, diamond, and tin. Petroleum pro- questionable whether these measures will | verely hampered by parts and fuel shortages 

duction stabilized after falling since 1985. | be implemented in an appropriate and | owing toa lack of cash or credit. In addition, 

Cobalt metal production increased slightly | timely manner to prevent further deterio- | railroad car shortages and certain weather- 

owing to a drawdown of intermediate-grade ration of the minerals and related transport | related transportation problems diminished 

cobalt hydroxide. Other byproducts such as | sectors. the quantity of both copper and zinc avail- 

cadmium, silver, and zinc declined. Gecamines’ drop in production resulted | able to the market. 

| The poor output performance of the | in reduced contributions to the state, from a 

mining industry—which is dominated by predicted $58.5 million to only $39 million. TRADE 

| La Generale des Carrieres des Mines | Oil companies, which suffered losses from | ~~ SSS 

(Gecamines), the parastatal mining com- | nonpayment of their bills by the central Sales of mineral commodities dropped 

pany—was due primarily to a lack of in- | treasury, only remitted $11.5 million in | py about 10% from a record high of $1.8 

vestment funds, aging equipment, | taxes to the treasury against an anticipated | billion in 1989 and consisted of the fol- 

insufficient maintenance, fuel shortages, | $17 million. At the same time, the Gov- | owing major mineral commodities: copper, 

and poor management. The pressure toin- | ernment abandoned an International Mon- | $951 million; diamond, $258 million; crude 

crease production at any cost in the face of | etary Fund/World Bank-sponsored | petroleum, $180 million; cobalt, $256 

inadequate development and production | structural adjustment program and was | million; zinc, $47 million; and gold $45 

planning resulted in a major cave-in at | unable to control Government spending. / million. U.S. exports to Zaire were $138 

Gecamines’ Kamoto underground mine in | These budgetary gaps resulted inadeficit | million in 1990 and consisted mainly of 

Kolwezi on September 11, 1990. This | of about $125 million for 1990, which | mining and transport equipment, wheat, 

caused an 80% reduction in Kamoto’s | pushed the inflation rate to its highest level | cotton, and used clothing. Imports by the 

copper production. As a result, the total | in 25 years. Inflation began the year at91% | United States from Zaire were $317 million, 

copper production for Zaire in 1990 dropped | and rose rapidly, culminating at 250%. consisting mainly of mineral commodities. 

to 339,000 tons, its worst performance since The Bank of Zaire could only provide | Zaire’s main trading partners were Belgium, 

1968 and down significantly from the 1989 | the local banking market with $15 million | France, the Federal Republic of Germany, 

level of 450,000 tons. The drop in sales | per month, equal to a one-third of the | Japan, the Republic of South Africa and the 

proceeds further weakened the company’s | economy's needs. Foreign exchange earn- | United States. Official trade statistics for 

cash-flow situation, thus affecting the | ings secured 57% of the country’s imports | Zaire are not available. Data included in 

Zairian economy as a whole. as against 67% in 1989. tables 2 and 3 are partial data only and 

In 1990, the mining industry accounted For 1990 overall, the combination of a | represent trade with Zaire as reported by 

for about 25% of the GDP, estimated at | decline in real GDP by an estimated 2% | the European Community and the United 

$5.34 billion (1980 prices),! and about three- | and a population growth of about 3% re- | States. 

quarters of total export revenues. sulted in a further decline in per capita in- 

Gecamines alone accounted for about 60% | come and purchasing power. This, in turn, | ——— FF TTTt”t~™ 

of total export revenues and almost 25% of sparked riots in the capital, Kinshasa, and | STRUCTURE OF THE 

Government revenues. elsewhere. MINERAL INDUSTRY 

There was a critical shortage of foreign | _ OT 

exchange in the country since the world | DO Zaire’s Government maintained at least 

price of exportable agricultural and mining PRODUCTION part ownership, and generally majority 

products, with the exception of cobalt, de- ownership, of nearly all the productive and 

clined in 1990. This problem was made Gecamines faced multiple crises in pro- | service sectors of the economy. Gecamines, 

more acute by the drop in production from duction, transportation, and finance in 1990. | the principal parastatal company, operated 

Gecamines. Production from the Kolwezi region was | on its own fiscal regime. Its holdings in- 

| ess than one-half of last year’s level, largely | cluded subsidiary companies that produced 

GOVERNMENT POLICIES because of the Kamoto Mine cave-in. | cement, coal, and other materials required 

AND PROGRAMS Kolwezi ore ordinarily accounts for 60% | for its primary mineral interests. 

ANIA ses soo the total Gecamines ore production. The Legislation exists relating to all aspects 

The Government has been under pressure cave-in-induced shortfall idled facilities | of the mineral industry. Article 10 of the 

from international donors and private banks | throu ghout the enterprise, leading to Constitution states that the soil and subsoil 
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. TABLE 1 

ZAIRE: PRODUCTION OF MINERAL COMMODITIES FOR 1990! 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 1988 1989? 1990° 
METALS — 

Cadmium, smelter 364 299 281 224 213 
Cobalt: : 

Concentrate, Co content 33,373 22,517 ©25,400 £25,000 20,000 | 
Refined 14,518 11,871 10,026 9,311 10,033 

Columbite-tantalite concentrate: 

Gross weight kilograms 50,000 “50,000 33,500 48,020 50,000 
Cb content® do. 13,000 13,000 28,723 212,485 13,000 | 
Ta content® do. 14,000 14,000 29,394 213,446 14,000 

Copper: 

Concentrate, Cu content ‘561,400 505,600 534,700 470,800 372,056 
Blister and leach cathodes 498,100 487,400 466,300 450,400. 339,357 

| Refined 218,000 210,100 202,500 181,910 201,300 
Gold kilograms 5,220 4,372 3,422 2,032 74,236 
Monazite concentrate, gross weight 7 97 168 175 2124 

| Silver kilograms 34,328 36,767 r¢74,000 *20,000 75,000 
Tin: 

Mine output, Sn content 2,650 2,378 2,775 2,346 22,221 
Smelter, primary 56 90 120 100 95 

Tungsten, mine output, W content 27 21 20 | 16 14 
Zinc: 

Mine output, Zn content 126,700 134,000 142,700 121,000 85,000 
Concentrate, Zn content 81,286 74,700 75,700 72,800 50,000 
Metal, primary, electrolytic 63,928 54,878 61,086 54,041 238,203 

INDUSTRIAL MINERALS 

Cement, hydraulic 444,700 491,600 495,000 460,000 460,581 
Diamond: 

 Geme thousand carats 4,661 3,885 2,724 2,663 2,914 
Industrial* do. 18,643 15,540 "15,439 15,092 16,513 ‘Total do. 23,304 19,425 18,163 17,755 219,427 

Lime 136,400 ~ 98,500 100,300 100,200 ~ 100,000 
Stone, crushed thousand tons 432 418 *400 *400 400 
Sulfur: 

Byproduct of metallurgy, S content of sulfuric 
acid from sphaleritee == 38,500 34,500 35,000 34,500 34,000 
Sulfuric acid, gross weight? 146,400 140,300 140,000 140,000 140,000 
MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous thousand tons 119 122 112 re128 120 
Petroleum: 

Crude thousand 42-gallon barrels 11,857 11,418 10,728 10,119 210,597 
Refinery products: 

Gasoline do. 60 336 399 578 7580 
Kerosene and jet fuel do. 40 256 508 613 7600 
Distillate fuel oil do. 179 520 833 1,027 1,100 
Residual fuel oil do. 124 339 398 867 2000 
Refinery fuel and losses do. 39 72 95 114 120 

Total do. 442 "1,523 2,233 3,199 3,300 

'Table includes data available through Aug. 14, 1991. 
Reported figure. 

3Includes acid produced from imported sulfur. 
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TABLE 2 | 

ZAIRE: APPARENT EXPORTS OF MINERAL COMMODITIES!’ 

. (Metric tons unless otherwise specified) 

Ir
 

| Destinations, 1989 

Commodity 1988 1989° United States Other (principal) 

METALS | : 

Aluminum: Metal including alloys: 

Scrap — 19 — All to West Germany. 

Unwrought | — 100 — All to Italy. 

Antimony: Ore and concentrate value, thousands — $1 — } 

Cadmium: Metal including alloys, all forms 239 250 — United Kingdom 105; France 67. 

Cobalt: 

re 

Ore and concentrate | 100 3 3 

Oxides and hydroxides 15 51 51 

- Metal including alloys, all forms 7,844 3,030 1,115 Japan 1,613. 

Columbium and tantalum: | | 

Ore and concentrate — 51 251 

Ash and residue containing columbium and 
| : 

tantalum 62 — , 

Metal including alloys, all forms tantalum 24 — | 

Copper: 

| Ore and concentrate 46,784 1 — ‘All to France. | 

Matte and speiss including cement copper 6,007 1,947 — West Germany 1,235; United Kingdom 423. __ 

| Ash and residue containing copper 39 — 

_ Metal including alloys: _ | 

| Scrap : 312 6,160 — Belgium-Luxembourg 2,259; United Kingdom 

| vo 
2,023; West Germany 1,677. 

| Unwrought 217,242 177,137 17,378 Belgium-Luxembourg 70,685; West Germany 

51,041. 

Semimanufactures 60 — 

Gold: Metal including alloys, unwrought and 
| 

partly wrought kilograms 1,258 31,185 NA Belgium-Luxembourg 1,039; United Kingdom 

139. 

Iron and steel: Metal, scrap — 4,124 — Italy 4,084; Austria 40. 

Lithium: Ore and concentrate 36 — 

Molybdenum: Ore and concentrate 3 — 

Nickel: Oxides and hydroxides — 20 — All to Italy. : 

Silver: Metal including alloys, unwrought 

and partly wrought value, thousands — $68 $61 West Germany $7. 

Tin: 

Ore and concentrate 1,843 NA. 

Ash and residue containing tin 15 — 

Metal including alloys, unwrought 25 — 

Titanium: Ore and concentrate — 30 — All to West Germany. 

Tungsten: Ore and concentrate 52 19 — Do. 

Uranium and thorium: Ore and concentrate — 87 — All to France. | 

| Zinc: 

| Ore and concentrate 598 1,949 — Netherlands 1,458; Spain 491. 

Metal including alloys: 

Scrap 2 — 

Unwrought . 29,946 16,299 13,155 West Germany 817; Republic of Korea 718. 

Other: 

| Ores and concentrates — 69 — Japan 68; Italy 1. 

| Ashes and residues — 4381 NA Belgium-Luxembourg 228; West Germany 140. 

See footnotes at end of table. 
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| TABLE 2 

ZAIRE: APPARENT EXPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

. ; Destinations, 1989 
| : | Commodity 1988 198 United States Other (principal) | 

METALS—Continued 

Base metals including alloys, all forms 57 — 

INDUSTRIAL MINERALS | | 
Abrasives, n.e.s.: Dust and powder of 

precious and semiprecious stones including | | diamond value, thousands ©) $1,835 $1,105 Japan $730. 
Asbestos, crude — 257 — All to West Germany. 
Barite and witherite | — 3 — Do. 
Diamond, natural: | | 

Gem, not set or strung value, thousands $332,001 $66,739 $62,607 Belgium-Luxembourg $3,586; Japan $238. 
Industrial stones do. $281,512 $14,525 $12,076 Japan $1,455. 
Dust and powder Carats 21,000 44,300 — Spain 36,000; France 8,300. 

Precious and semiprecious stones other than 

diamond: 

Natural value, thousands $1,393 $2,011 $1,658 Hong Kong $165; West Germany $122. 
Synthetic do. $15 $120 $8 France $110. 

Stone, sand and gravel: Dimension stone, , 
crude and partly worked 11 — 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 
| 

Crude thousand 42-gallon barrels 11,754 309. NA All to Spain. 
Refinery products: Residual fuel oil do. 144 83 83 

PPreliminary. NA Not available. 
‘ 'Table prepared by Virginia A. Woodson. Owing to a lack of available official trade data published by Zaire, this table should not be taken as a complete presentation of this country’s mineral exports. These data have been compiled from trade statistics of individual trading partners unless otherwise specified. 

May include niobium and vanadium. . 
3Excludes unreported quantity valued at $13,545,000 imported by the United States. 
4Excludes unreported quantity valued at $298,000 imported by the United States. 
Unreported value for 528 metric tons. 

TABLE 3 

| ZAIRE: APPARENT IMPORTS OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Destinations, 1989 

Commodity 1988 . 198%" United States Other (principal) 
: METALS 

Alkali and alkaline-earth metals 2 = 10 — | 
Aluminum: 

7 
Oxides and hydroxides — 259 — West Germany 200; United Kingdom 58. 
Metal including alloys: 

Unwrought 1 — 

Semimanufactures 523 247 — Belgium-Luxembourg 240; China 7. | 
Unspecified 10 — | 

Cadmium: Metal including alloys, all forms — 28 28 
Chromium: 

Oxides and hydroxides kilograms 500 — 
Metal including alloys, all forms 

value, thousands $3 $8 — All from France. 

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

ZAIRE: APPARENT IMPORTS OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I 
Sources, 1989 

Commodity 1988 198%" United States Other (principal) 

METALS—Continued 

Cobalt:Metal including alloys, all forms kilograms 199 — 

Copper: Metal including alloys: 

Scrap 1 — 

Unwrought — 2 — All from Belgium-Luxembourg. 

Semimanufactures 79 36 — Belgium-Luxembourg 35; China 1. 

Gold: Metal including alloys, unwrought and 

partly wrought kilograms 4 (7) — All from Belgium-Luxembourg. 

Iron and steel: | 

Metal: 

Scrap — 6 — Do. 

Pig iron, cast iron, related materials 2 27 — All from Netherlands. 

Ferroalloys: Ferrosilicochromium — 140 — All from West Germany. 

Steel, primary forms 15 19 — All from Belgium-Luxembourg. 

Semimanufactures: 

Bars, rods, angles, shapes, sections 8,800 

Universals, plates, sheets 1,303 

Rails and accessories 4,606 47,022 295 Belgium-Luxembourg 11,297; West Germany 

8,838, | 

Wire 661 France 7,720. 

Tubes, pipes, fittings | 4,383 

Castings and forgings, rough 35 | 

Lead: 

Oxides — 148 — Italy 141; West Germany 6. 

Metal including alloys: 

Unwrought 270 82 — All from Belgium-Luxembourg. 

Semimanufactures 7 32 — Do. 

Nickel: Metal including alloys: 

Unwrought 6 3 — All from Belgium-Luxembourg. 

Semimanufactures 1 — 

Platinum-group metals: 

Waste and sweepings value, thousands —_ $116 — All from Belgium-Luxembourg. 

Metals including alloys, unwrought and 

partly wrought kilograms 130 — 

Silver: Metal including alloys, unwrought 

and partly wrought do. NA 1,463 — All from Belgium-Luxembourg. 

Tin: Metal including alloys: 

Unwrought — 1 — Do. 

Semimanufactures _ value, thousands — $2 — Do. 

Titanium: 

Ore and concentrate 1 — 

Oxides 8 33 — Belgium-Luxembourg 26; United Kingdom 3. 

‘Uranium and thorium: Oxides and other 

compounds kilograms 61 — 

Zinc: 

Oxides — 5 — France 2; Italy 2. 

Metal including alloys: Semimanufactures (?) 10 — All from Belgium-Luxembourg. 

See footnotes at end of table. 

269



TABLE 3—Continued 

ZAIRE: APPARENT IMPORTS OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

; Sources, 1989 | 
Commodity 1988 19898 United States Other (principal) 

METALS—Continued 

Other: 

Ashes and residues 10 — Do. 
Base metals including alloys, all forms 392 — | 

INDUSTRIAL MINERALS 

Abrasives, n.e.s.: 

Natural: Corundum, emery, pumice, etc. 2 2 — All from Belgium-Luxembourg. 
Artificial: Silicon carbide — 1 — Do. 
Grinding and polishing wheels and stones 23 84 () Belgium-Luxembourg 44; Italy 32. 

Barite and witherite 24 200 — Netherlands 150; Italy 42. 
Cement — 1,509 — Belgium-Luxembourg 1,076; France 409. 

| Chalk — 24 — All from Belgium-Luxembourg. 
Clays, crude: 

Bentonite 243 58 — Japan 50; France 7. 
Kaolin 27 16 — Italy 8; Belgium-Luxembourg 7. 
Unspecified 44 76 — All from United Kingdom. 

Diamond, natural: 

Gem, not set or strung value, thousands $3 — | 
Industrial stones Carats 86 150 oo All from Belgium-Luxembourg. 

Diatomite and other infusorial earth 8 262 — France 260; West Germany 2. 
Crude, n.e.s. 1 2 — All from Belgium-Luxembourg. 
Manufactured: 

Ammonia 56 —~— 
Nitrogenous 3,506 12,279 — Japan 6,583; West Germany 4,540. 
Phosphatic | 5 9 — All from Belgium-Luxembourg. 
Potassic — 1,781 — West Germany 1,323; Japan 452. 
Unspecified and mixed 3,226 39,547 NA Japan 7,498; Belgium-Luxembourg 2,049. 

Gypsum and plaster 5,600 8,254 — Spain 7,600; France 489, 
Lime 1,627 734 — Belgium-Luxembourg 720. 
Magnesium compounds: 

Magnesite, crude — 4 — All from Netherlands. 
Oxides and hydroxides — 5 — Belgium-Luxembourg 3; Italy 2. 
Other — 124 — All from Belgium-Luxembourg. 

Mica: 

Crude including splittings and waste (7) — 
Worked including agglomerated splittings 

value, thousands $3 — 
Phosphates, crude 10 189 — Belgium-Luxembourg 167; France 22. 
Pigments, mineral: Iron oxides and 

hydroxides, processed 2 3 — Netherlands 2; Italy 1. 
Precious and semiprecious stones other than 

diamond: Natural value, thousands $2 $73 — All from Italy. 
Salt and brine 78 156 6 Belgium-Luxembourg 116; United Kingdom 21. 
Sodium compounds, n.e.s.: 

Soda ash, manufactured — 254 — West Germany 214; Portugal 40. 
Sulfate, manufactured NA 41 — Portugal 40; Ireland 1. 

Stone, sand and gravel: | 
Dimension stone: Crude and partly worked — 750 — Italy 329; Belgium-Luxembourg 140; Spain 126. 

See footnotes at end of table. 
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TABLE 3—Continued 

ZAIRE: APPARENT IMPORTS OF MINERAL COMMODITIES? 

(Metric tons unless otherwise specified) | 

eee 
Sources, 1989 

Commodity 1988 198%" United States Other (principal) 

INDUSTRIAL MINERALS—Continued 
| 

Stone, snad and gravel:—Continued 

Gravel and crushed rock — 3 — All from Belgium-Luxembourg. 

Sand other than metal-bearing — 24 — Belgium-Luxembourg 12, Netherlands 11. 

Sulfur: 
: 

Elemental: Crude including native and 

byproduct 
—_— 184 — West Germany 140; Belgium-Luxembourg 39. 

Dioxide 
— 26 — Belgium-Luxembourg 24. 

Sulfuric acid 
144 330 — Netherlands 202; Belgium-Luxembourg 128. 

Talc, steatite, soapstone, pyrophyllite — 676 80 France 515; Belgium-Luxembourg 81. 

Vermiculite 
— 233 — All from Italy. 

Other: crude 
— 371 208 Belgium-Luxembourg 163. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural — 2 20 

Carbon black 
415 644 612 Belgium-Luxembourg 16; West Germany 9. 

Coal: Briquets of anthracite and bituminous | 

coal 
— il — All from Belgium-Luxembourg. 

Coke and semicoke 
12 3,501 — Do. 

Peat including briquets and litter — 19 — Do. . 

Petroleum: 

Crude thousand 42-gallon barrels @) — 

Refinery products: 

Gasoline do. — 30 — Italy 19; France 10. 

Mineral jelly and wax do. 1 8 (?) West Germany 5; Belgium-Luxembourg 1. 

Kerosene and jet fuel do. — 178 — Spain 167; Netherlands 8. 

Distillate fuel oil do. NA 116 — All from Portugal. 

Lubricants do. 7 220 (9) Spain 70; Italy 64; United Kingdom 39. 

Residual fuel oil do. — | 10 — Greece 9; Portugal 1. 

Asphalt do. 1 — 

Bitumen and other residues do. 1 6 (7) Spain 4; Belgium-Luxembourg 1. 

Bituminous mixtures do. 2 (7) (7) 

PPreliminary. NA Not available. 

'Table prepared by Virginia A. Woodson. Owing to a lack of available official trade data published by Zaire, this table should not be taken as a complete presentation of this country’s mineral imports. These data have been 

compiled from trade statistics of individual trading partners unless otherwise specified. 

2Less than 1/2 unit. 

3Excludes unreported quantity valued at $40,000 exported by the United States. 

belong to the state. Prospecting and explo- | sulted in an improvement in production to | source of cobalt was deemed too unstable. 

ration, research, and exploitation in the | 10,033 tons from 9,311 tons in 1989, al- 

mineral sector is regulated by Ordinance though it was much lower than the Copper.—The country’s main copper 

No. 81-013 of April 2, 1981. All such un- company’s earlier forecast of about 13,000 | producer, Gecamines, produced 339,000 

dertakings require permits from the Min- | tons. Gecamine’s sale prices rose from an | tons of copper in 1990, down from 425,000 

istry of Mines and Energy. average of $7.20 per pound in 1989 to the | tons in 1989. It sold 380,000 tons of copper 

$13.5 to $14.5 range in 1990. by running down its inventories. 

COMMODITY REVIEW Zaire has managed to keep a relative hold In September, a major cave-in occurred 

LUNN | onthe world cobalt price through its system | at Gecamines’ Kamoto underground mine 

Metals.—Cobalt.—Zaire remained the | of stockpiling in Antwerp and releasing | in Kolwezi. As a result, mine production, 

world’s largest producer of cobalt. During | measured amounts onto the market. Asharp | which averaged about 300,000 mt/month 

1990, Gecamines made a decision to stress price increase would be detrimental to the | ata grade of 4.3 % copper and 0.3% cobalt, 

cobalt production by reprocessing previ- | long-term prospects of the mineral asitmay | dropped to about 50,000 mt/month. 

ously stockpiled cobalt hydrates. This re: | force industry to look at alternatives if the | Gecamines investigation officially blamed 
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TABLE 4 from production costs of $10,000 per ton ZAIRE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 in the face of a market price equivalent to about $6,000 per ton. 
(Metric tons) 

Zinc.—Output was a byproduct of Geca- Commodity Major operating companies SS Location of man ASS mines’ Kipushi Mine west of Lubumbashi. Commodity Major operating companies facilities capacity The zinc-bearing ore undergoes initial con- Cobalt «Generale des Carrieres———SShitura centration on-site and is then sent to Likasi | et des Mines du Zaire metal as for roasting and recovery of sulfur, and then 
granules. on to Kolwezi for final processing. Transport Do. do. Luilu 9,000 and fuel problems considerably hindered zinc nee as production. Electrolytic metal production fell 

et des Mines du Zaire blister Cu. ao ta. eT Gecamines is considering final process- 
refined Cu ing of zinc on site at the Kipushi Mine. This Diamond ————SSC«SSociefe Miiniere de Mibu Mah would eliminate transport bottlenecks cre- Bakwanga 

ated by difficult road conditions and an inef- Do. Artisanal miners Tshikapa 15. ficient railroad system, likely resulting in Tin Societe Miniere et Kindu, Kalima 3,000 Sn higher zinc production. Itis not clear whether Industrielle de Kivu 
in concentrate. funding can be arranged for this project. Zinc Generale des Carrieres Kipushi 85,000 

ct des Mines du Zaire | “nin wat Industrial Minerals.—The Société Do Da Rg Miniére de Bakwanga (MIBA) remained 
refined Zn. the major diamond producer in Zaire. The FEI Ieee company’s 1990 production reached an 1 1- 

year high of 9,556,436 carats from a total the incident on a coincidence of downward Lugushwa alluvial operation. Gecamines’ excavation of 8.56 Mm’. The overall grade and upward earth movements converging gold production, as a by-product of copper, | of the deposits mined during the year was on the main gallery of the mine that col- was about 11 kg, down from 30 kg in 1989, | 5.02 carats/m3, a significant increase from lapsed, and company officials insisted that reflecting the substantially lower copper | the previous year level of 4.59 carats/m?. there was no evidence of human or technical production. Artisanal workers have historically ac- error Causing the accident. Despite the of- Compagnie Francaises de Mines | counted for the largest portion of diamond ficial claims, the cause of the cave-in was (Coframines), part of the French group | production in Zaire. Production by artisanal reportedly attributed to faulty mine design BRGM, in association with Mining Inter- | workers, scattered throughout the diamond and cutting corners in the already unstable national Development (France and Bel- regions of Tshikapa and Mbuji Mayi, totaled | design to maximize production as the gium) and the Republic of South Africa’s | 9.8 million carats. The ratio of gem to in- company had fallen behind in its plans to Rand Mines Ltd., is to provide 32% of the | dustrial diamond recovered by artisanal backfill empty chambers. capital for a new gold mining company, | workers is higher than for MIBA, but their Gecamines signed an agreement with a Kimin. The state-owned Office des Mines | level of recovery is lower. | French conglomerate for a 5-year co-op-  d’Or de Kilomoto (Okimo), which has Total country diamond exports amounted eration program to develop copper depos- 83,000 km? of gold mining concessions in | to 19.43 million carats. The average price its about 200 km from Lubumbashi in Haut-Zaire Province, will own 51% of the realized was $13.26 per carat, down from southern Zaire. The copper-cobalt deposits company by contributing $18 million. Other | 1989’s $14.25 per carat, reflecting the at Tenke Fungurume form part of the copper shareholders will be the Orgaman Group | nongem quality of the bulk of Zaire’s dia- belt that stretches between Zambia and (10%) and the World Bank’s International | mond production. Zaire. They were evaluated in the early Finance Corp. (7%). Kimin will mine 2.5% , 1970’s by Charter Consolidated, but in of the concessions owned by Okimo over a Mineral Fuels 1975-76, the company shelved initial plans _ period of 25 years, for an annual rent of $2 Aft 1 f unint ted d to produce 130,000 mt/a of copperand6,500 million for the first four years and $4 mil- Jer Several years Of unin “tf i, . 90. mt/a of cobalt. Reserves consist of 51 Mmt lion thereafter. With an initial investrnent cline, oll p roduction leveled off in 1990. says a Yield was higher than expected due to better 
of ore. 

of $162 million, Kimin expects to produce : 0.49 tons of gold in the first year, increas- | P erformance of wells that continued to Gold.—Total gold production amounted ing to 1.94 tons the following year, and | P roduce at full capacity. However, no new to 4,234 kg valued at about $45 million. leveling off at 8.55 tons after the fifth year. drilling activities were undertaken by Zaire Kilomoto’s production has fallen consid- 
Gulf Oil Co. (ZAGOC), the leading oil erably over the years, from 8,000 kg in 1950 Tin —In 1990, Sominki producedanav- | P roducer. : to 486 kg in 1990, largely Owing to obsolete erage of 200 tons of tin per month. The R equipment. Sominki produced 480 kg of company employed about 10,000 employ- CSEFVES gold in 1990 primarily from two operations, ees. Profits generated from its other op- Zaire’s major mineral reserves are con- the Mobale underground mine and the erations were used to cover losses resulting | sidered sufficient for many years of pro- 
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duction. As the higher grade materials are processing regions and to move ores, COn- | QUT_LOOK | 

depleted, higher tonnages of ore will need | centrates, and finished mineral products, | — ~~~ = —_______________— 

to be mined. However, inadequate financ- both within the country and for export. 

ing for transportation, mine development, Much of this transport network is in vary- Zaire will remain a supplier of cobalt, 

and maintenance of mining operations will | ing degrees of disrepair or requires upgrad- coppper, and diamond. However, the in- 

inevitably result in reduced levels of ex- | ing. Engine and railroad car shortages | ability to meet goals for improvement of 

ploitation. In its 1977 annual report, the continue to limit the availability of ore at internal transport, mining, and processing 

Zairian Department of Mines and Energy | the mills, as well as limiting the quantity of of copper and cobalt ore may leadtoacon- | — 

reported reserves as of December 31, 1977, finished products available for export. The tinued decline in output of the country’s 

fora number of major operating companies. | major companies involved in transportation most important company, Gecamines. 

and electrification are Government-owned, Zaire’s future copper output trends will 

TABLE 5 small private trucking and riverboat com- depend on the ayaa ene It 

‘da lim} .._ | is, however, unclear whether Zaire s creal- 

ZAIRE: RESERVES OF MAJOR val o eucts Pe oped on he Nan tors will agree to extend the terms of existing 

MINERAL COMMODITIES FOR Nationale, the only transport route entirely loans and grant new lines of credit if the 

1990 within Zaire, as well as other routes to Dar political situation remains unstable. In the 

New World Order, Zaire has to compete 

(Thousand tons unless otherwise specified) Caer south Aftica, On resent me for scarce investment funds with an 

| port routes, it takes 45 days to get copper newcomers as the Eastern European coun- 

| Commodity “Reserve | seabome, either via Zambia and Zimbabwe tries and other emerging democracies in 

Cobalt 2,949 | or eastward along the Tazara railway, op- Latin America, Asia, and Africa. 

Copper 45,671 | erated by both Zambia and Tanzania. The | —___—— 

Gold kilograms 85,986 | third rail route, the Voie Nationale, is a !Where necessary, values have been converted from zaires 

Manganese, manganese dioxide 13000 | 2,500-km tortuous and costly journey. (Z) to U.S. dollars at the rate of Z2,000=US$1.00 for 1990. 

Tin, cassiterite 654 | Trains head northwest and carry about 50% 

IReserves of carbonate ore were reported to be several million tons. of production as far as Ilebo, where they OTHER SOURCES OF INFORMATION 

2Includes 200,000 tons in Gecamines concession and 300,000 tons in are offloaded, and the c argo is then trans- 

Societe Zairetain’s concession. ported on the Kasai River, a tributary ofthe | Agency | 

_— | Zaire River, to Kinshasa. At Kinshasa, cargo Department of National Econom and 

INFRASTRUCTURE is reloaded to railcars and shipped to Matadi Tidustry y 

for tranfer to oceangoing vessels. An in- Kinshasa, Zaire 

Zaire is a landlocked country except for | creasing portion of the electricity consumed , 

a small coastal area on the Atlantic Ocean | in the Shaba Region, site of most of the Publicati : 

where the Port of Matadi is located, with a | country’s mining activity, is via the 1,800- ublreation's 

capacity of about 2 Mmt/a. Zaire has a | km Inga-Shaba electric line. Gecamines is Conjoncture Economique. Republic du 

combination of railroad, road, and riverboat | also dependent upon imported coke and Zaire. Dec. 1989, 629 pp. 

transport to move equipment, food, and | petroleum refinery products for its mine and Zaire: Minerals Perspective. 

other supplies into the mining and mineral | metallurgical operations. BuMines Mineral Perspectives, 1985, 36 pp. 
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THe MINERAL INDUSTRY OF ZAMBIA 

By Lloyd E. Antonides 

(CC opper production remained the difficulty when copper prices fell about 60% | structural adjustment plans the IMF ever 

foundation of Zambia’s | inthemid-1970's. The rise of copper prices | tried. Price controls were removed except 

economy and made the country in the 1980’s only partially mitigated the for a phaseout on maize and liberalization 

the world’s fourth largest pro- | effect of the resulting debt and economic of agricultural producer prices. Most im- 

ducer of copper and second of cobalt, its | disruption. Although the inflation rate for | ports were freely obtainable. 

associated product. Although copper and | consumer prices was substantially reduced The system of exchange rates and distri- 

other mineral commodity production con- | in 1990, it remained more than 100%. bution of foreign exchange was being re- 

tributed less than 10% to the GDP and 
vised or abandoned. The Government 

employed only about 15% of the work force, 
announced its intention to sell 49% of its 

it varned more than 90% of foreign ex- GOVERNMENT POLICIES share in all parastatals and was studying 

change. In comparision, agriculture ac- AND PROGRAMS outright sale of some. In addition, the in- 

counted for 20% of GDP and manu- 
vestment and mining codes were being re- 

facturing, 25%. The potential for growth of A multiparty system took root in 1990, | vised to attract foreign investment. 

the industry was indicated by the many and a free market economy was being de- 

mineral deposits that were known to occur veloped. The Government took major steps — TTT 

but as yet were inadequately explored and | to liberalize the economy as part of an eco- PRODUCTION 

defined. nomic restructuring program monitored by 

Because of such dependency on one | the International Monetary Fund (IMF). It No significant changes in production of | 

commodity, the country’s economy was in | was considered one of the most rigorous minerals were reported during 1990. 

TABLE 1 
| 

ZAMBIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

ees ggg «990 

Commodity” 
1986 1987 ; 1988 1989? 1990° . 

METALS? 

Beryllium:Beryl kilograms 723 1,131 1,343 880 ©1,000 

Cobalt:* 

Mine output: 

Ore milled: 

Gross weight thousand tons 6,864 7,015 6,634 6,596 6,505 

Co content 
8,656 11,198 10,687 10,590 10,870 

Concentrate: 

Gross weight 
294,569 295,285 268,662 274,989 258,698 

Co content 
5,869 7,365 7,090 7,255 7,086 

Metal: 

Materials treated: 

Gross weight 
281,189 286,024 313,897 299,811 261,608 

Co content 
5,743 7,261 7,519 7,075 6,666 

Refined electrolytic cathode 4,160 4,694 4,871 4,447 4,674 

Copper:* 

Mine output:° 

Ore milled: 

Gross weight thousand tons 26,010 24,419 24,040 23,640 22,952 

Cu content 
537,261 507,446 540,701 538,115 519,400 

Concentrate: 

Gross weight 
1,682,355 1,642,907 1,507,632 1,487,749 1,343,642 

Cu content 
423,397 403,450 394,122 419,080 400,221 

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

ZAMBIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1986 1987 1988 1989? 1990° METALS*—Continued 

| Metal: 

Electrowon: 

| From tailings leachate’ 
90,598 98,306 97,690 78,716 67,774 From copper concentrate leachate 22,654 18,940 20,041 16,857 12,418 From cobalt concentrate leachate 26,556 27,228 29,986 25,233 © 24,379 _ Total electrowon 

139,808 144,474 147,717 120,806 104,571 Smelter output, blister/anode® 
349,469 347,909 308,928 345,486 316,277 Refined: 

Electrorefined® 
352,150 347,342 311,983 342,735 334,878 Shapes!° 
94,376 79,281 85,728 75,383 50,546 Subtotal 

446,526 426,623 397,711 418,118 385,424 Electrowon!! 
51,068 69,638 51,848 | 45,444 52,660 Total refined grade 497,594 496,261 449,559 463,562 438,084 

Lead:* 

a a a a — Mine output, Pb content of ore milled 12,201 12,510 12,118 8,807 9,638 Metal, refined, gross weight? 6,793 7,554 6,345 3,653 3,670 Manganese concentrate (°48% Mn), gross weight 554 — 502 351 712 Selenium: metal, refined, gross weight*'* kilograms 22,150 26,819 24,083 20,861 21,692 Silver*!? do. 26,397 27,843 24,093 19,719 17,031 Tin concentrate (70% Sn), gross weight 3 24 2 2 2]. Zinc:* 

Mine output, Zn content of ore milled . 26,964 30,287 25,169 22,853 32,074 Metal, refined, gross weight 22,112 20,899 18,343 12,351 9,717 INDUSTRIAL MINERALS 
Cement, hydraulic 

333,716 374,982 404,600 385,937 375,000 Clay: 

Brick 
4,627 6,606 °5,000 5,126 33,732 Building, not further specified 
4,095 3,096 re2,000 2,000 2,000 China . 515 315 367 350 350 Feldspar 

214 45 120 20 360 Gem stones: 

Amethyst kilograms 6,991 3,757 4,701 6,275 718,130 Aquamarine 
do. ('°) 63 56 89 3166 Emerald do. 413 992 1,039 334 3619 Lime, hydrated, and quicklime thousand tons 243 235 239 320 300 Nitrogen: N content of ammonia 

24,700 33,330 16,200 "11,700 6,200 Sand and gravel, construction thousand tons 129 150 200 226 1,000 Stone: 

Limestone, construction aggregate do. 705 720 999 775 3772 Phyllite do. 19 22 25 22 323 Building, not further specified do. 134 130 1,536 933 50 Sulfur:4 

Pyrite concentrate: 
. Gross weight (°42% S) 40,590 56,122 74,952 70,828 72,060 S content® 

17,000 23,600 31,500 29,700 30,300 In sulfuric acid:* 17 

From pyrite roaster gas, S content _ 17,000 23,000 31,000 29,000 30,000 From smelter gas, S content 87,000 "86,000 "75,000 73,000 70,000 Total, S content 104,000 ‘109,000 ‘106,000 102,000 ~ 100,000 
See footnotes at end of table. 
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TABLE 1—Continued 

ZAMBIA: PRODUCTION OF MINERAL COMMODITIES! | 

. 
(Metric tons unless otherwise specified) 

- Commodity” 1986 1987 1988 1989? 1990° 

INDUSTRIAL MINERALS—Continued 

Talc 
266 258 73 114 3160 

MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous thousand tons 557 463 524 395 3382 

Petroleum, refinery products: | 

Liquefied petroleum gas—thousand 42-gallon barrels 60 77 84 43 40 

Motor gasoline do. 916 972 1,149 1,237 1,230 

Jet fuel do. 361 416 520 °540 530 

Kerosene do. 239 253 318 323 320 

Distillate fuel oil do. 2,078 2,041 - 2,149 2,071 2,070 

Residual fuel oil do. 624 615 564 623 620 

Other do. 418 407 466 431 430 

_ Total, including refinery fuel and losses do. 4,696 4,781 5,250 5,268 5,240 

¢Estimated. PPreliminary. ‘Revised. 

ITable includes data available through Dec. 1, 1991. 

2In addition to commodities listed, fluospar production was reported in 1989 (99 metric tons) and 1990 (35 metric tons); also, minor quantities of crude construction materials (clays, sand and gravel, stone, et al.) presumably 

were produced, but information is inadequate to reliably estimate output. 

3Reported figure. 

4Data are for year beginning Apr. 1 of year stated. 

5Ores from which both a copper concentrate and a cobalt concentrate or a cobalt concentrate only were produced. 

6Includes ore and concentrate shown under cobalt entry above, all of which contain copper that was recovered, but separate quantitative data on copper content of cobalt concentrates are not available. 

7Apparently included metal recovered from ores toll processed by ZCCM for another company in 1986 (501 tons) and 1987 (106 tons). 

8Included the following quantity of blister anodes produced on toll from Zairean concentrates, in metric tons: 1986—26,897; 1987—29,205; 1988—24,812; 1989—15,303; and 1990—16,182. 

%ncluded the following quantity of electrolytic cathodes (presumably refined-grade) produced on toll from blister smelted from Zairean concentrates, in metric tons: 1986—26,111; 1987—28,886; 1988—28,886; 1989— 

15,094; and 1990—16,494. 

!0Reported as “finished production, refined shapes “(wirebar and billets), presumably refined-grade produced from lower grade electrowon cathodes and/or blister anodes that were furnace- or fire-refined; although high-grade 

electrowon cathodes or even electrorefined cathodes could possibly have been used as well. 

1Reported as “finished production, leach cathodes,” which apparently were a portion of the total electrowon cathodes that were not further refined (presumably meeting specifications for refined-grade). Also included are 

electrowon cathodes produced on toll by ZCCM for another Zambian company and not further refined in 1986 (501 tons) and 1987 (106 tons). 

12Mostly from copper and cobalt refinery mud-slimes. 

13For practical purposes, outputs of crude (smelted) and refined metal were regarded as equal. 

14Presumably recovered from copper and cobalt refinery mud-slimes 
processed at ZCCM’s Ndola Precious Metal plant. A similar quantity may be contained in mud-slimes not processed in-country and possibly sold for treatment 

elsewhere, but information is inadequate to reliably estimate content. 

15Weight of finished brick. 

16Less than 1/2 unit. 
17 Additional acid is produced by burning imported sulfur, starting Nov. 1988, but information is inadequate for reliably estimating output. 
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TRADE Mining Corp. Ltd. (ZIMCO) held a major- traders became concerned over the growth | — 

ity interest in all major commercial and in- | in demand versus the disruption of the 

dustrial ventures. Zambia Consolidated | Zairean supply due to civil unrest and of 

Cobalt, copper, lead and zinc were usu- | Copper Mines Ltd. (ZCCM) was the prin- | the Zambian supply due to effects of the 

ally considered the major mineral exports | cipal entity in the minerals field. Leading Gulf crisis on oil imports. Prices did rise, 

in order of importance. However, smuggled | officials of the new Government have given | including the producer price set jointly by 

gem stones were reported to be very sig- | indications that the privatization program Zaire and Zambia. In 1990, Zaire and 

nificant. Japan was the leading destination | extends to all parastatals. Proposed new | Zambia, re spectively, produced about 

for official exports in recent years. investment and mining acts were expected | 10,000 tons and 5,000 tons of a Western 

Crude oil was by far the major import. | to result in formation of new private com- | World total of about 20,000 tons, compared 

The Republic of South Africa and the | panies. with consumption of 22,000 tons. The 

Arabian Gulf States were the principal 
pfoducer price was $8.40 from January 1990 

sources of imports. — COMMODITY REVIEW until it was raised to $11 in January 1991. 

The United States was not a significant Cobalt was produced as a coproduct of 

trading partner. 
copper production. 

| Metals 

STRUCTURE OF THE 
Copper.—ZCCM,, in its annual report for 

MINERAL INDUSTRY Cobalt.—Although there was no major | the year ending March 31, 1991, indicated 

ae | change in the international supply-demand | external investment would probably soon 

The Government dominated the indus- | situation during the year, price matters be needed for facilities to maintain opera- 

try. The state-owned Zambia Industrial and dominated the cobalt news. At midyear, | tions at the same level. Copper ore reserves 
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on ZCCM property were apparently con- | mechanized mines that were joint ventures | deposits as well. Cobalt reserves that are sidered sufficient for at least 15 years, al- | with the Government. From 200 to several associated with the copper ore are sub- though data shown suggested even more, a thousand small unregistered mining op- | stantial. total of almost 400 Mmt averaging slightly | erations were estimated to be operational. Gold ore resources were being studied more that 3% and mineral resources total- Aid donors pressured the Government by several groups and appeared to be rather ing more than 1,200 Mmt at 2.4%. As for | into reforming policies on production and | extensive. Lead-zinc reserves at existing the previous 3 years, the company made a marketing. Miners became entitled to retain operations were limited, but additional re- net profit after tax. It was $179 million! and, | 50% of foreign exchange earnings, and a | sources were known. Nickel resources were as usual, a substantial increase over the gem stone board run by miners was to be being defined by an unidentified private previous year, although much of it was due | set up. Presumably, the board would oversee company. to currency exchange rate changes. a national gem stone marketing company A large variety of other metallic miner- The African Development Bank ap- | that would be established to auction pro- | als deposits were also known but needed proved a $64 million loan to ZCCM at | duction. further exploration. Most work has been midyear. It was toward a 4- ear, $175 done on iron, tin, and molybdenum. million “chabilitation program. The pre Fale.—A comp any formed in 1989, Industrial mineral resources that were gram covered work at the Nkana smelter called Tale Zambia, was to have been being studied or exploited included the including installing a Teniente Modified awarded supply contracts by buy crs TM following: fluorspar, gemstones, limestone Converter and renovating the acid plant Zimbabwe, Tanzania, and the Rep ublic of for cement and lime, marble, and talc. ; ; . | South Africa. The deposits to be mined were ° * 
replacing small flotation cells at the | * ; Phosphate resources were considered to Nchanga concentrator with modern large identified as being near Ndola and possibly have some potential. cells, and improving other facilities as well | “5 the world’s largest. Mineral fuel resources consisting of bi- as employee training. Additional financial Mi 1 Fuel tuminous coal are known. assistance was also being sought for the mineral uels 

, program, parts of which apparently began Coal_—The Government reportedly ap- several years earlier. proved proceeding with the second phase INFRASTRUCTURE Opening anew surface mine ona9-Mmt, of the rehabilitation of the Maamba A fairly extensive road and railway net- 44% copper deposit under old tailings west Collieries Ltd. strip mine in southern | yor, existed within the country and ex- of the Nchanga workings also started. A | Zambia. However, early in 1991, the ternally for access to ocean and Jake ports 

‘The first portion ofan inital spect | Soxemment was seek viability ofthe mine | £0 temational trade, However, politcal unrest prevented use of some external links. 1,500 tons of Zambian copper arrived at | before committing major funds. The com- Lack of maintenance on internal routes was Walvis Bay on the South Atlantic Ocean in pany is an unprofitable parastatal that was of concern, and donor aid programs were mid-September. It was planned to ship 5,000 | considered well-managed but needing for- helping to improve the situation. mt/month using trucks to Grootfontein in | eign exchange and improved productivity. Electric power supply was adequate, “Bat in 198, ZCCM announced a =|, Pefeum.—Mobil Oil Cor, an | fish hy abou TO fom hers ” tarting ; nounced in March 1991 that ground seismic | tic, 20% from oil, and 10% from coal month shutdown starting in May 1991 of Id be made on both the Zambj plants. Expansion of hydro sources was the 200,000-mt/a Mufulira smelter. The | SU‘Veys would be made on both the Zambian i ; . _ and Zimbabwean sides of the Zambezi | Planned. electric furnace is to be rebuilt. Deliveries ; | SRR nt epee wo be fet, | A a soa ni ee | according to the company. ing an area about 50 km on each side of the ee Industrial Minerals border from east of Victoria Falls to For the near term economic difficulties Mozambique. In 1990, air borne gravity and | can be expected to continue. But the longer Gem stones.—The mining, processing, tilling dk surveys were caren ali A’) term looks bright with the new open politi- and marketing of gem stones were identified 1909 the extl mes hot expected until late | cal environment and market-oriented Gov. by the World Bank and other study groups Th "I i cariest. Inden; ernment, and reasonable personnel and as having a very attractive potential for |___. ‘© /talian-managed state-owned ndeni financial assistance from international and foreign investment. Some investigators oil refinery in Ndola was to be shut downin | bilateral sources. Agricultural and mineral even considered gem stones to be next to | !@te August because no crude was available. resources should remain the basis for a bal- copper as the most important mineral | !h¢ Pipeline from Dar es Salaam was not anced economy. And with political stabil- product to the Zambian economy. One es- | °P&rating. The Gulf crisis was claimed as ity and the new investment and mining timated that emeralds accounted for 80% | ‘he cause of the supply stoppage, and ra- policies, the international mining commu- of total value of Zambian gem stone pro- toning was being considered. nity can be expected to recognize opportu- duction and more than 20% of the world nities. supply. An estimated 95% of emeralds Reserves a produced was being smuggled out of Zam- Copper ore reserves of ZCCM are ample | 'Where necessary, values have been converted from Zambia bia. Amethyst, aquamarine, garnet, and | forat least 15 years of continued full-scale | kwachas(K) to U.S. dollars at the rate of K28.99=U.S.$1.00 tourmaline were also mined. operation according to ZCCM officials. for 1990 values and K'12.90=U.S.81.00 for 1989 values. These 
. _. 

were the official year averages quoted by the Bank of Zambia, 
Of 30 to 40 registered gem stone opera- | Additional known resources of ZCCM are which quoted rates for end of 1989 at 21.64, 1990 at 42.74, tions reported, 2 were said to be larger-size, | huge, and there were other known COpper | and June 1991 at 65.36. 
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| OTHER SOURCES OF INFORMATION 

Ministry of Mines Mines Development Department ‘ Geological Survey Department 

P.O. Box 31969 P.O.Box 31969 P.O.Box 50135 
Lusaka, Zambia Lusaka, Zambia Lusaka, Zambia 

Telephone: 227-653 — Telephone: 227-653 Telephone: 250-174 
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By David Izon 

imbabwe is among the major | employ local agents. Also, mining indus- TRADE 

world suppliers of ferrochrome, | tries were allowed to retain 5% of their 

chrysotile asbestos, and lithium | export earnings for the purchase of imported oo, 

minerals. More than one-half of | raw materials and capital goods. Allocations | . The main export commodities, in order of 

the world’s known reserves of high-grade | of foreign exchange for the mining and ag- importance, were tobacco, gold, ferroalloys, 

chromium ore is found in Zimbabwe. It was | ricultural sectors were to be made every 6 cotton, nickel, asbestos, iron and steel, coffee, 

also a moderate supplier of copper, gold, | months. sugar, and copper. Zimbabwe’s trade balance 

nickel, and tin. The most important min- Major projects planned for implementa- | ™ 1990 amounted to a surplus of $355 mil- 

erals, in order of economic value, were gold, | tion were the development of the country’s | lon. Zimbabwe’s leading trade partners were 

asbestos, nickel, coal, copper, chromite, tin, | extensive chromium and platinum reserves, the Federal Republic of Germany, Japan, the 

and silver. The mining sector contributeda | rehabilitation and expansion of Zimbabwe | Republic of South Africa, Switzerland, the 

small proportion to the GDP in 1990, but it | Iron and Steel Co. (ZISCO) to cost $100 United Kingdom, and neighboring African 

played a vital role in Zimbabwe’s economy million, and construction of a $200 million, countnies. 

mainly because of its enormous foreign | 900-mt/d fertilizer plant. Another signifi- Most of the minerals produced were 

exchange earning capacity. The mining | cant project under consideration included exported in beneficiated form, such as 

industry accounted for about 7% of GDP | construction of an $800 million 1,600 MW | ferrochrome, pig iron, steel, and coke. Total 

and about 42% of the country’s foreign | hydroelectric facility. It is to be located at mineral export earnings in 1990 amounted 

exchange earnings. The mining industry | Batoka Gorge on the Zambezi River 50km | toabout $640 million. Gold was the leading 

was inhibited by a chronic shortage of | downstream from Victoria Falls. mineral export, with a value of $200 million, 

foreign exchange, by transport problems, The country’s transportation problems followed by ferrochrome valued at $190 

and by high inflation. Investmentincentives | were being studied by the World Bank and million, nickel at $94 million, and asbestos 

were announced to stimulate more imports, | the Government. Plans to improve the trans- at $58 million. This accounted for about 

give industry more foreign exchange, and | portsystem were underway with an allocation 42% of total export earnings. P rincipal 

allow foreign investors to repatriate ahigher | of $178 million. Most of the money was used mineral exports to the United States were 

percentage of their profits. for the National Railways of Zimbabwe ferrochrome and nickel. There was a de- 

cS} (NRZ) traffic development program. This | crease of 16.4% in sales of ferroalloys, about 

GOVERNMENT POLICIES involved building roads and bridges and | 49 8% decrease in nickel sales, and a de- 

AND PROGRAMS performing immediate improvements at the | crease of 1 4% of copper and its byproducts. 

AND PRYneesSsopaiitroad tracks. The Government planned to Increase in sales reported for asbestos, iron 

The Government established policies and | allocate $451 million to the transport sector and steel, gem stones, and graphite were 

programs to ensure continued modest growth | over the next 5 years. not enough to offset the losses. 

in the mining sector. An economic reform Major import commodities were ma- 

scheme was adopted that aimed atincreasing | TT chinery and transport equipment, chemicals, 

exports and foreign investment. These in- PRODUCTION 
| farm equipment, petroleum products, and 

cluded trade liberalization measures that were ns computers. Principal imports from the 

intended to alleviate some of the foreign | In general, mineral production grew by United States were air craft, computers, farm 

exchange constraints on the mining industry. | about 4.5% in 1990, down from 7% in 1989. | equipment, synthetic fibers, and packaging 

Under the new investment code, companies | The decline in production was partly due to materials. 

that exported more than 75% of their pro- large increases in energy and transport 

duction were allotted unlimited foreign ex- | prices owing to the Persian Gulf crisis. This 

change. Also, import restrictions on caused chronic shortage of foreign ex- STRUCTURE OF THE 

equipment for the manufacturing industry | change needed for purchase of raw materials MINERAL INDUSTRY 

were lifted. The Government established an | and industrial equipment. The most im- 

investment center to process applications and | portant minerals produced, in terms of Mining in Zimbabwe was carried on by 

approve proposals involving investments of | value, were asbestos, copper, ferrochrome, | about 13 major companies and their sub- 

up to $2.2 million.' Larger projects were re- gold, and nickel. Gold had the highest value, | sidiaries. They were in many cases privately 

ferred to the minister of finance who made | accounting for 3 1% of mineral export | owned but subsidiaries of international 

decisions after consultation with appropriate | earnings. In terms of volume, there was a | mining companies. The mines belonging 

sectoral ministers. The center was also re- | slight increase in production of coal, chro- | to these companies produced 85% of the 

sponsible for investment promotion and | mite, gold, and iron ore. Most of the | country’s mineral output. The rest of the 

monitoring of project implementation. country’s mineral industries were export production was from approximately 500 

The new mining law required that pros- orientated and thus were exposed to world | small mines. These small mines were oper- 

pectors must be citizens of Zimbabwe or | market fluctuations. ated by small works having 10 to 200 em- 
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ployees. They were mostly engaged in gold gold were treated at the state owned and op- of the locally manufactured goods and mining, but a few of them produced other | erated roasting plant. The mining industry industry’s output, such as chemicals, explo- minerals such as tungsten, tantalite, tin, and employed approximately 56,000 workers, | sives, coal, and liquid fuels were consumed semiprecious stones. about 5% of the national labor force. The by the mining industry. Most of the minerals produced in Zimba- mining industry accounted for 50% of rail Oil and gas prospecting was conducted bwe were processed before being exported tonnage, and its annual electricity consump- | around the Zambezi valley by joint-venture through the Minerals Marketing Corp. of | tion amounted to one- third of the total elec- agreements with foreign partners in equity Zimbabwe. Refractory minerals containing tricity consumed in the country. A large share sharing arrangements. 

TABLE 1 

ZIMBABWE: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1986 1987 198 8 1989? 1990° 
METALS 

Aluminum: Bauxite, gross weight 24,284 — — — — Antimony, mine output, concentrate, Sb content | 175 153 — 165 210 101 Beryllium: Beryl concentrate, gross weight ' 103 83 33 46 28 Chromium: Chromite, gross weight 533,105 570,298 561,477 627,424 643,098 Cobalt:? 

Mine output, Co content® 48 88 104 90 102 Metal 76 110 126 112 127 Columbium and tantalum: Tantalite concentrate: | | 
Gross weight ' kilograms 33,000 37,000 66,000 32,000 35,000 Cb content® do. 5,000 2,600 9,900 4,800 5,200 Ta content® do. | 11,600 6,100 23,100 11,200 12,200 Copper: | | 
Mine output, concentrate, Cu content® | 21,390 19,800 16,900 16,400 14,698 Metal: | 

Smelter output, blister/anode, primary*? 20,500 19,000 16,300 15,800 14,100 Refinery output, refined/cathode, primary 20,423 18,819 16,116 15,659 14,080 Gold kilograms 14,853 14,710 14,191 16,003 16,900 Iron and steel: 

Mine output, iron ore: 

Gross weight thousand tons 1,110 1,328 1,020 1,143 1,259 Fe content® do. 670 824 632 686 730 
Metal: 

Pig iron® do. 644 575 600 520 521 Steel, crude do. 490 315 500 650 580 
Ferroalloys: 

Ferrochromium 155,000 212,300 224,000 173,000 222,102 Ferrochromium-silicon 50,000 21,192 29,000 25,000 16,612 Ferromanganese 2,000 — 2,000 — — 
Total 207,000 233,492 255,000 198,000 238,714 Nickel: oO — OO — oO Mine output, concentrate, Ni content* 10,370 12,320 13,500 13,600 13,490 Refinery output, refined metal‘ 9,730 10,394 11,490 11,633 11,426 Platinum-group metals: 

Palladium kilograms 35 29 46 43 31 Platinum do. 26 18 28 25 21 Total do. 61 47 74 68 52 Silver do. 26,150 | 25,351 21,953 22,305 21,221 A
 PID 21,221 

See footnotes at end of table. 
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TABLE 1—Continued 

ZIMBABWE: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) | 

ees | 

Commodity 1986 1987 1988 1989? 1990? 

METALS:—Continued 

Tin: 

| Mine output, Sn content* 1,470 1,410 1,140 1,130 1,117 

Smelter output, metal 1,079 1,038 855 848 838 

Tungsten, concentrate: 
| 

Gross weight 2 1 1 @) (°) 

W content® 1 1 1 1 1 

INDUSTRIAL MINERALS 

Asbestos 
163,989 193,925 186,581 187,006 160,861 

Barite 
298 191 3,400 1,900 320 

Cement, hydraulic _ °750,000 810,712 775,736 719,469 700,000 

Clays: 

Bentonite (montmorillonite) | 71,987 116,802 113,157 104,865 99,854 

Fire clay | 12,591 16,022 16,171 19,100 19,914 

Kaolin 
901 780 95 17 — 

Feldspar 2,026 2,962 3,730 2,697 2,197 | 

Gem stones, precious and semiprecious: Emerald 
kilograms 59 1,979 6,380 6,300 13,010 

Graphite 
15,000 13,530 11,441 18,147 16,383 

Kyanite 
1,851 — 1,795 1,869 160 

Lithium minerals, gross weight 32,760 14,959 15,073 20,647 19,053 | 

Magnesium compounds: Magnesite 22,649 28,991 30,121 33,423 32,639 

Mica 
1,340 800 1,797 1,471 1,301 

Nitrogen: N content of ammonia 49,100 53,300 64,400 °61,500 62,500 

Phosphate rock, marketable concentrate 
thousand tons 136 155 125 134 148 

Pigments, iron oxide 207 *200 363 287 416 

Quartz® thousand tons 145 41 55 62 63 

Stone: Limestone do. ~ 1,407 1,537 1,408 1,370 1,252 

Sulfur 

Pyrite: 

Gross weight 62,506 46,606 39,659 47,561 66,571 

S content® 25,000 20,500 17,500 20,900 ~ 29,300 

Byproduct acid, metallurgical and coal process gas* 5,000 5,000 5,000 5,000 5,000 

Total 30,000 25,500 22,500 25,900 34,300 

Talc 
797 516 976 1,513 1,787 

MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminous thousand tons 4,047 4,848 4,900 5,111 5,505 

Coke, metallurgical*’ do. 200 3592 600 600 565 

‘Estimated. Preliminary. 
'Table includes data available through Jan. 15, 1992. 

2"Mine output” figures are calculated from “metal” figures. “Metal” may include metal content of compounds/salts and may include cobalt recovered from nickel-copper matte imported from Botswana for toll refining. 

3§$melter copper includes impure cathodes produced by electrowinning in nickel processing. 

4May include nickel content of nickel oxide. 

5Less than 1/2 unit. 

6Includes rough and ground quartz as well as silica sand. 

7Data represent output by the Wankie Colliery Co. Ltd. for 1986 ending Aug. 31; additional output by the Redcliff plant of Zisco Ltd. may total 250,000 metric tons per year of metallurgical coke and coke breeze. 
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TABLE 2 

ZIMBABWE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1990 

(Thousand metric tons unless otherwise specified) 

Major commodity Major operating companies wocation of main capacity 
- Asbestos Shabanie and Mashaba Mines (Pvt.) Ltd. Shabanie 300. Chromite Zimbabwe Mining and Smelting Co. (Pvt) Ltd. Kwekwe 

1,000. Do. Zimbabwe Alloys Ltd. | Gweru + 
Coal Wankie Colliery Co. Ltd. Wankie 1,000. Cobalt Bindura Nickel Corp. Shangani, Samva 0.2. 
Copper Mhangura Copper Mines (MCM) Sinoia 30. 
Gold Cluff Minerals Zimbabwe Ltd. Bindura 2,500. kilograms 

Do. Rio Tinto Mining (Zimbabwe) Ltd. Renco 1,000. 
| Tron and steel Zimbabwe Iron and Steel Co. Redcliff, near Gweru 1,000. 

Buchwa crude steel Nickel Bindura Nickel Corp. Bindura 13. 
Do. Empress Nickel Refinery Ltd. Eiffel Flats 10. 

near Chegutu 

TT I 0007 

| AAyaAntIrYy pew. | 1990, Bindura’s four mines at Trojan, | mining methods. Output was planned at COMMODITY REVIEW Shangani, Madziwa, and Epoch milled a | 2,123 kg/a. The initial phase of the project, 
total of more than 12,500 tons of nickel in | scheduled to start in 1995, required an in- | | Metals ; . concentrates. Two shafts were completed | vestment of $140 million from the share- Gold.—Gold production increased pri- in 1990 on the subvertical shaft-deepening holders. In late 1990, Union Carbide marily owing to Cluff Resources’ Freda- | Project at the Trojan Mine. A major | Zimbabwe announced a plan to invest $500 Rebecca Project in Bindura, which | breakdown of one of the primary mills at | million in the project over 5 years to be produced about 2,120 kg in 1990. Cluff | the Shangani Mine affected production, | absorbed by its ferrochrome sector. The Resources announced plans to increase | keeping itatabout the 1989 level. The mine | final phase was scheduled to begin in 1998. 

annual production to 2,500 kg by 1992. The | ©XPerienced some development and pro- Delta Gold (Pty.) Ltd. of Australia and expansion project is being financed partly | duction problems owing to poor ground | BHP Minerals of Utah formed a joint by raising $16 million in bonds on the | Conditions. The Epoch and Madziwa Mines | venture to develop a platinum operation near Zimbabwe Stock Exchange. The total suffered some reduction in head grade be- Chegutu on the Hartley complex of the amount of gold produced in 1990 was | Cause mine development problems pre- | Great Dyke. Initial studies showed that it 16,900 kg. About 1,400 artisanal miners | Vented production from better grade stope | was feasible for 2 Mmt of ore to be mined, 
produced 1,690 kg. The increased produc- | blocks. The Empress Nickel Refinery pro- | producing about 3,000 kg/a of platinum. tion in 1990 was mainly due to improve- | duced nickel cathode for BCL Ltd. in | BHP completed a first stage of drilling 
ments made at the Dalny Mine of the Falcon | Botswana, for whom it was toll refining program ahead of schedule in 1990 and Mines Group. Illegal gold panning activities | Matte. started the second Stage of underground were common. The advent of heap leaching drilling for a revised feasibility study to be has resulted in many established and small Platinum Group-Metals -—The Great | completed in October 1992. On completion, 
mines re-treating their waste to reclaim the | Pyke was explored by a consortium of | Hartley would be the largest underground residual gold. The process is creating en- | C°™Panies for its copper, nickel, and | platinum mine outside the Republic of vironmental concerns for the Government. platinum potential. Four major projects | South Africa. Itis estimated that the Hartley 
The established companies rarely have | ““° being considered for development: the complex would produce 3% of world sup- problems in the use of cyanide and lime, | JO! venture of Delta and BHP-Utah * | ply of platinum and contribute 7% of but the small-scale miners lack the experi- Hartley project; Union Carbide’s Mimosa | Zimbabwe’s total export earnings as well ence and resources to abide by the strict | Mine; the consortium of Anglo American, | as employ 2,000 people. The estimated cost Government regulations. Rio Tinto, and Plateau’s Zinca Mine of the project was about $250 million. 

The Reserve Bank of Zimbabwe is re- Project; and Angl o American’s Unki 
sponsible for the purchase of all gold in the Project. It is anticipated that 2 of these | Industrial Minerals 
country. It also sets the floor price to pro- Projects could be develop ed within two . ducers to create incentives for investment | Y°4"S- The most promising of the four . In an attempt to encourage a production in this sector projects are the Mimosa Mine near | increase, the Government removed price 

Zvishavane and the Hartley. Atthe Mimosa | controls on cement. The Government also Nickel.—Bindura Nickel Corp. was a | Mine, it is estimated that overall recovery | placed cement and cement raw materials major producer of nickel in the country. In | rate would be 94% using safe, economic | onthe Open General Import Licensing sys- 
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tem to allow the country’s two cement 
ate future. The recovery in mine produc- 

companies to import cement to meet the INFRASTRUCTURE 
tion is expected to continue in the 1990’s, 

shortfall in local production. Cement 
with increases mainly in the production of 

shortages delayed some major construction The National Railways of Zimbabwe | coal, gold, and the PGM. The new invest- 

projects during the year. The $80 million (NRZ), one of the largest in Africa, con- | ment regulations should encourage further 

expansion project of United Portland Ce- sists of 4,304 km of total railroad. The sys- | foreign participation and increase output. | 

ment Co.’s plant, which was planned to raise tem was operated by the Governmentalong | Limitations of foreign exchange availabil- 

annual production to 750,000 mt/a, was with its Motor Transport Service. All ma- | ity, which had delayed the import of spare 

delayed. A $14 million refurbishment | JOF cities and industrial centers are along | parts and new equipment, may not continue 

project for Circle Cement’s plant was the rail network that serves most of the | for long. The construction of a new dam to 

awaiting approval by the Zimbabwe In- country. Most of the bulk imports and €X- | provide electricity and an efficient trans- 

vestment Center. Commissioning of the | Ports are moved by rail to the international | port system in the second 5 year develop- 

projects may raise annual production to markets, making it the backbone for agri- | mentplan are expected to address the needs 

about 1.2 Mmt. | cultural and industrial development. The | of the mining, energy, and transport sec- 

existing road system is not capable of car- | tors. | 

Reserves | rying large tonnages for long distances in 

: : com petition with the railroad at t he cheaper 1Where necessary, values have been converted from Zim- 

Officially reported reserve figures Were | prices as could the railways. Zimbabwe 1s babwe dollars (ZD) to U.S. dollars at ZD2.40=US$1.00 for 

not available. However, some data have | landlocked. Trade is via Botswana, | 1990. 

been reported by the Zimbabwe Chamber | Mozambique, and the Republic of South 

of Mines Journal, regarding resources. | Africa. OTHER SOURCES OF INFORMATION 

Reserves of chromite in the Great Dyke have 

been reported at 448 Mmt. Coal reserves TTT Chamber of Mines Journal 

were estimated at more than 30 billion tons, OUTLOOK P.O. Box 2677 , 

copper ore at about 13 Mmt, lithium ore at 
Harare, Zimbabwe 

about 6 Mmt, nickel ore at about 23 Mmt, Nonfuel minerals such as asbestos, chro- Mining in Zimbabwe 

and PGM ore at the Hartley complex at | mite, gold, and nickel will remain the P.O.Box 1683 

about 37 Mmt. mainstays of the economy for the immedi- Harare, Zimbabwe 

| 

| 
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MAP SYMBOLS | 

Commodity | Symbol Commodity Symbol —_|-Commodity Symbol 

Alunite Alu Gypsum. Gyp Rare earths RE Alumina Al Indium In Rhenium Re Aluminum AL Iron and steel Fe Salt | Salt Andalusite And Iron ore Fe Sand and gravel Sd/Gvl Antimony Sb Jade J Sandstone Ss Arsenic AS Kaolin Kao Selenium Se Asbestos Asb Kyanite : Ky Sepiolite, meerschaum Sep Asphalt | Asp Lapis lazuli Laz Serpentine Serp Barite Ba Lead Pb Shale Sh Bauxite 7 Bx | Lignite Lig Silicon Si Bentonite Bent Lime Lime Sillimanite Slm Beryllium Be Limestone | Ls Silver Ag Bismuth | Bi Liquefied natural gas LNG Soapstone So Bitumen (natural) Bit Liquefied petroleum gas LPG Soda ash, trona NaAsh Boron B Lithium Li Sodium sulfate NaSO, Bromine | Br Magnesite Mag Stone St Cadmium Cd Magnesium Mg Strontium Sr Calcium Ca Manganese Mn Sulfur S Carbon black CBI Marble and alabaster Marb Talc | Te Cement Cem Marl Ma Tantalum | Ta Cesium Cs Mercury Hg Tellurium Te Chromite Cr Mica M Thorium 7 Th Clays Clay Molybdenum: Mo Tin Sn Coal C Natural gas NG Titanium (rutile or ilmenite) Ti Cobalt Co Natural gas liquids NGL Titanium dioxide (processed) TiO, Columbium (niobium) Cb Nepheline syenite Neph Tungsten | WwW Copper . Cu Nickel Ni Umber Um Corundum Cn Nitrates Nit Uranium U | Cryolite- Cry Nitrogen (ammonia plants) N Vanadium | V Diamond Dm ‘Ochre : Oc Vermiculite | Vm Diatomite Dia Oil sands OSs Wollastonite Wo Dolomite Ds - Oil shale OSh Yttrium Y Emerald Em Olivine Ol Zinc Zn Emery E Opal Opal Zircon Zr Feldspar Feld Peat Peat Ferroalloys FA Perlite Per 
Ferrochrome FeCr Petroleum, crude Pet 
Ferromanganese FeMn Petroleum refinery products Pet Ferronickel FeNi Phosphate P MAP LEGEND — Ferrosilicon FeSi Pig iron Pig Symbol = Mine, including beneficiation Fertilizer Fz Pigments, iron Pigm plants, well Fluorspar F Platinum-group metals PGM Circled Symbol = Group of producing Gallium Ga Potash K mines or wells Garnet Gt Pozzolana Pz Underlined Symbol = Processing plant or Gem stones Gm Pumice Pum oil refinery, including smelters and metal Germanium Ge Pyrite Py refineries | Gold Au Pyrophyllite Pyrp (Symbol) = Undeveloped significant | Graphite | Gr Quartz or quartzite Qtz resource 
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