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Preface

This edition of the Minerals Yearbook records the performance of the worldwide minerals industry during 1993
and provides background information to assist in interpreting that performance. Content of the individual Yearbook
volumes follows:

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

Volume II, Area Reports: Domestic, contains chapters on the minerals industry of each of the 50 States, 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 175 foreign
countries and discusses the importance of minerals to the economies of these nations. The reports also incorporate
location maps, industry structure tables, and an outlook section.

The annual international review is presented as five area reports and one world overview: Mineral Industries
of Africa, Mineral Industries of Asia and the Pacific, Mineral Industries of Latin America and Canada, Mineral
Industries of Europe and Central Eurasia, Mineral Industries of the Middle East, and Minerals in the World
Economy. Due to budget constraints, detailed mineral trade statistics by country will no longer be included in this
publication. However, in the future abbreviated trade data for the major mineral trading countries will be made
available by electronic or other means. For information on trade statistics call the Chief, Section of International
Data at (202) 501-9700.

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

Rhea L. Graham, Director
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THE MINERAL INDUSTRY OF

AFRICA

By Staff, Branch of Africa and Middle East

INTRODUCTION

The 53 countries that constituted
Africa in 1993 accounted for a significant
portion of total world output of a number
of mineral commodities. For the
continent as a whole, world shares of
most commodities showed little change
from those of 1992 although most output
volumes showed a slight decline. There
were no significant production increases,
but there were significant decreases of
cobalt and copper because of political
instability in Zaire and production
problems in Zambia, of chromite
resulting from cutbacks in South Africa
and Zimbabwe, and of phosphate rock
owing to a lower output by producers in
general. (See tables 1 and 2.)

Among the most significant mineral
commodities produced in Africa, ranked
by portion of world production in 1993,
were diamond, cobalt, chromite, gold,
phosphate rock, manganese ore, uranium
and petroleum. Others of importance in
world trade were andalusite, antimony,
asbestos, bauxite, coal, copper, fluorspar,
lithium minerals, platinum-group metals
(PGM), titanium minerals (ilmenite and
rutile), vanadium, vermiculite, and
zircon. Several of these—chromite,
cobalt, diamond, and manganese—were
not produced in the United States.

Liberalization of investment and
mining laws in a number of countries had
a positive effect as investor interest
broadened primarily in precious metals
and gemstones, but also in base metals.
Privatization of state enterprises
continued as part in economic
restructuring programs in  several
countries. International conferences and
presentations by African Governments
continued to play a part of an effort to
attract foreign investment.
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Environmental issues were the focus of
increasing attention in Africa. In Guinea
and Tanzania, environmental impact
statements must now be included with
requests for a mining license. Comoros
and Mauritius sought substitutes for coral
mining to protect reefs. The World Bank
provided funding to Tunisia for abatement
of pollution of the Mediterranean Sea
from industry, ship ballast, and oil spills.

U.S. imports in 1993 from African
nations were mainly raw materials, and
10 of the countries were considered to be
major import sources for the United
States. Among these were Gabon for
manganese; Guinea for bauxite;
Madagascar for graphite; Morocco for
barite; Namibia for quartz crystal; South
Africa for andalusite, antimony, asbestos,
chromium, diamond, fluorspar,
gemstones, manganese, PGM,
pyrophyllite, vanadium, and vermiculite;
Zaire for cobalt, copper, and diamond;
Zambia for cobalt; and Zimbabwe for
chromium and lithium.

U.S. exports to Africa were mainly
food, equipment and machinery,
computers, and aircraft.

Despite the underdevelopment of much
of Africa, mineral raw materials play a
very important part in the national
economies of many of its countries.
Additionally, integrated product
manufacturing is occurring, such as in
South Africa and Morocco. In many
cases, the production of minerals is the
dominant economic activity in the
country, often having the largest and most
sophisticated work force. In several
countries, one or two mineral
commodities are dominant in a weakly
diversified economy. Among these are
petroleum and diamonds in Angola,
petroleum in the Congo and Nigeria, gold
in Ghana, bauxite in Guinea, uranium in

Niger, phosphate in Senegal and Togo,
and copper and cobalt in Zaire and
Zambia. -

Mineral exports were important to
foreign exchange earnings, and
governments clearly saw the advantages of
expanding both the variety and quantity of
such exports for funding internal
development. In Botswana, Gabon,
Namibia, South Africa, and Zimbabwe,
relatively successful diversification has
grown from the central core of mineral
development and its attendant
infrastructure. Increased mineral activity
is happening despite the time lag for
development and substantial initial capital
requirements for opening significant
mines. The advantages of developing an
economic-mineral resource base in those
countries with such identified underused
wealth continue to be employment,
education and training, improved health
facilities, export earnings, and
infrastructure development.

The most significant mineral economies
in Africa in terms of diversity and value of
output of nonfuel minerals, in order of
importance, were South Africa, Zambia,
Zaire, Morocco, Zimbabwe, and
Namibia. Also important in terms of value
of mineral production from several high-
valued minerals or those produced in large
volume were Botswana (diamond), Gabon
(manganese), Ghana (gold), Guinea
(bauxite), Niger (uranium), and Togo
(phosphate rock). South Africa ranked
among the top five world producers in
value of nonfuel minerals. It was a major
world producer of andalusite, chromite,
diamond, fluorspar, gold, manganese,
PGM, pyrophyllite, titanium, uranium,
vanadium, vermiculite, and zircon.

Nigeria and Libya were the largest
producers of crude petroleum, followed
by Algeria, Egypt, and Angola. The




western coast of Africa remained a
significantexploration target for additional
oil and gas resources. The main coal
producers, in order of importance, were
South Africa (the world’s third largest
exporter of coal), Zimbabwe, and
Botswana.

Although Africa has been a significant
source of minerals for centuries and its
land area is about 3.2 times that of the
United States, production for all of Africa
was less than U.S. production in many
mineral commodities. Major exceptions
were gold and uranium and those
commodities not produced in the United
States. Among the factors contributing to
this discrepancy are the large areas of
Africa that are under thick vegetative or
sand and alluvial cover, which impede
exploration. Other large areas are in
political turmoil or subject to legislation
detrimental to risk investment, which have
set back the pace of mineral industry
development and even exploration.
Mining in Africa in many cases involves
labor-intensive methods and ore bodies of
low grade or small size that would not
normally be economic in more developed
regions. Documentation and interpretation
of mineral reserves in such cases may be
misleading for normal economic planning.
Nonetheless, in the absence of other viable
economic activity, and with very low
labor costs and capital inputs, these
minerals should ‘continue to be
marketable. Minerals that are likely to be
produced in small quantities in such
situations include cassiterite (tin),
columbite and tantalite, natron, and salt.
Precious metals, such as gold and
platinum, and precious and semiprecious
stones, such as diamond, also are more
likely to be produced, particularly if found
in alluvial or eluvial deposits.

The population of Africa is about 700
million, compared with about 260 million
for the United States. However, Africa’s
labor force for the most part consists of
unskilled or semiskilled labor. Lack of
skilled labor remains a significant factor in
the slow pace of mineral project
development throughout much of Africa.

Additionally, the generally low level of
economic activity in Africa results in a
shortage of domestic investment capital

for development. By comparison, the
combined gross domestic product (GDP)
of all countries of Africa is about $440
billion versus the $5,900 billion GDP for
the United States. South Africa had the
highest GDP at $112 billion, followed by
Algeria at $42 billion and Nigeria at $35
billion.

All tons are metric in this report unless
otherwise specified.

SELECTED GENERAL SOURCES OF
REGIONAL INFORMATION

African Concord Ltd., London:
Africa Economic Digest, weekly.

British Sulphur Corp. Ltd., London:
Nitrogen, bimonthly.

Phosphorus and Potassium, bimonthly.
Sulphur, bimonthly.

Bureau de Recherches Geologiques et
Miniéres, Paris: Chronique de la Recherche
Mini¢re, quarterly.

Engineering News, Johannesburg.

Institution of Mining and Metallurgy, London:
Transactions, monthly. Bulletin.

International Lead and Zinc Study Group,
London.

International Monetary Fund, Washington,
DC: International Financial Statistics,
monthly and annual yearbook.

Maclean Hunter Publishing Co., Chicago,
Illinois: Engineering and Mining Journal,
monthly.

Metal Bulletin Journals Ltd., London:

Metal Bulletin, semi-weekly.

Mining, Financial Mail Survey, Johannesburg.

Mining Journal Ltd., London: Mining
Magazine, monthly. Mining Journal, weekly.
Mining Annual Review, July.

PennWell Publishing Co., Tulsa, Oklahoma:
International Petroleum Encyclopedia. Oil
and Gas Journal, monthly.

Society of Economic Geologists, University of
Texas, El Paso, Texas: Economic Geology
(and Bulletin), bimonthly.

Standard Bank, Johannesburg, South Africa:
Standard Bank Review, monthly.

United Nations Statistical Office, New York:
UN trade statistics.

U.S. Department of Commerce: Bureau of
the Census: trade statistics.

International Trade Administration: Foreign
Economic Trends and Their Implications for
the U.S., International Marketing
Information Series.

U.S. Department of Energy, Energy

Information Administration. International
Energy Annual, DOE/EIA-0219. Annual

Energy Review, DOE/EIA-0384. Uranium
Industry Annual, DOE/EIA-0478.

U.S. Department of the Interior, U.S. Bureau
of Mines: Mineral Commodity Summaries.
Minerals Yearbook, V. I, Metals and
Minerals; V. IIl, Area Reports:
International. Bulletin 675, Mineral Facts
and Problems. Information Circular 8610,
Summary of Mining and Petroleum Laws of
the World (in five parts), part 4, Africa.
Mineral Perspectives, International Strategic
Minerals Inventory Summary Report: A
Regional Assessment of Selected Mineral
Commodities in Subequatorial Africa.

U.S. Joint Publications Research Service,
Arlington, Virginia: Foreign Broadcast
Information Service Regional Publications,
weekly.

World Bank, Washington, DC: Bank news
releases.

World Bureau of Metal Statistics, London:
World Metal Statistics, monthly.
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TABLE 1
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AFRICA: PRODUCTION OF SELECTED MINERAL COMMODITIES' FOR 1993
(Thousand metric tons unless otherwise specified)
Cobalt, . D Uranium
Almi-  Ce  Chro- mé': g c::: a:d ;]?1:_ Jrom ore :-:: m:“ Pe':::m’ "l:; Steel, °:“;" mZ:Z
num ment mite content Cu sand grams) Pb ?:re (thousand l:ock crude U,0, Zn
(tons) content carats) content barrels) content content
(tons)

Algeria - 6,400 — - - - - 2,311 2 - 432,400 718 1,400 — 7
Angola - 250 - - — 500 - — - - 210,000 - - -
Benin - 380 — - — - - — - - 1,000 — — —
Botswana - - — 205 24 14,730 192 — - 4 — — — — —
Burkina Faso - — - - — - *5,500 — - 17 — - - - -
Burundi - - — — — — 20 — — — — — — — -
Cameroon 86 ‘620 - - — - ‘10 — - — 42,705 — — — —
Central African

Republic — - - — — 495 150 — — — — — — - -
Congo — ‘114 — — — — ] - — — 61,000 — — —_ —
Cote d’Ivoire — *500 - - - 15 *1,500 — — - - — — —_ —
Egypt 18 16,000 1 - - — — 2,19 — - 32,660 1,585 2,500 - -
Ethiopia — 350 - — - — 3387 — — - - - - - -
Gabon - 132 - - - 16} 120 — — 1,400 113,834 — — 600 —
Ghana 175 1,203 - - - 710 39,235 - — 295 — — - - -
Guinea — - - - - 95 2,100 — - - - - - - -
Kenya —  °1,500 - - - - 20 - — - - - - -
Liberia - 8 — - — *150 100 — — — - — — — -
Libya — 2,300 - - — — - - - - 502,605 — — — —
Madagascar — 60 69 — - — 200 — — - — — — — -
Malawi - 118 - — — - - — — — — - — — -
Mali - 20 - - - — 5,500 — - - - - - - -
Mauritania - % - - - - 875 - 9,300 - - - - - - -
Morocco - 6,300 ‘1 397 °14 — — 82 76 43 — 18,305 7 — 22
Mozambique — 20 — — - — 149 — — — — — — — —
Namibia - - — — 33 1,141 1,954 — 11 - — — - 1,966 28
Niger - 29 - - - — - - - — — - - 2,900 -
Nigeria - 3,500 — - - — - 400 (¢ — 748,260 — 140 — —
Rwanda — 60 - — — - *1,000 — — — — — — — —
Senegal - 590 - — - - — — - - —  *1,600 - — -
Sierra Leone - - - - — 158 157, — — - — — - - —
Somalia - 25 - - - — - - - — — - - — -
South Africa 175 7,356 2,827 300 166 10,324 619,201 29,385 100 2,507 — 2,496 8,726 2,008 n
Sudan - 250 *10 - — - *1,600 - — — *360 - — — —
Swaziland — - - — - 62 — - — - — - - — —
Tanzania - 540 — — — 68 6,000 — - — — 2 — — —
Togo - 350 - - - - - — - - - 1,7% - - -
Tunisia — 3,300 — - - - - 299 ‘1 - 35,70 5,500 °190 - 3
Uganda - s - - — - - - - - - *100 - - -
Zaire - 150 - 2,459 56 15,626 6,000 - — — 8,308 — — — 7
Zambia - 350 - *5,300 360 — 250 — 5 (6} — — — — ‘14
Zimbabwe —_ *1,000 252 90 9 18,916 375 - - - 153 21 - -

Total Africa 616 53,80 m 8,751 662 44,074 714,741 44,342 195 4,249 2,478,902 32,229 14,021 7,474 158
Percent of world total* 3 4 32 39 7 341 31 5 7 20 11 4 2 18 2
United States 3,695 75,117 - — 1,801 — 331,013 55,661 362 — 2,499,155 35,494 88,793 1,389 512
Estimated
!Data may be different from that appearing in individual country production tables owing to availability of more current data.
?] ess than 1/2 unit.
SExcluding synthetic diamond.




TABLE 2
AFRICA: PRODUCTION OF SELECTED MINERAL COMMODITIES® FOR 1992*

(Thousand metric tons unless otherwise specified)

Cabal, . Uran-
1a-~ um .
M Ce oo RS g med Gl S0 M PURR Ba e D
num ment mite content Cu sand grams) Pb ore (thousand rock crude Uy 0: Zn
(tons) content carats) content barrels) content content
(tons)
Algeria — 6,400 — — — — 2,560 1 _ 427,00 1,136 1,400 _Z 8
Angola - *300 — — — 1,180 - — - — 200,000 - 10 — -
Beun - m - - - - - - - - - - 8 - -
Botswana - - - 208 U 15946 165 — - 1 - — - - -
Burkina Faso - - - - - - 5,400 - - - - - - - -
Burundi - - - - - - 32 - - - - - - - —
Cameroon 82 620 — — — — 10 — — — 50,370 — —_ — —
Central African
Republic - - - - - 414 155 - - - - - - - -
Congo — 115 — —_ — — s — — — 58,035 — — — -
Cote d’Ivoire - 510 - - - 15 1,500 - - - - - - - -
Egypt 178 17,000 ) - - - — 2,400 - - 317,805 2,000 2,500 - -
Ethiopia — %320 - - - - 2,224 - - - - - - — -
Gabon - 116 - - - o 0 - — 1455 115,000 - - 700 -
Ghana 180 1,024 - - - 710 31,082 - - 276 - - - - -
Guinea - - - - - 95 2,113 - - - - - - - -
Kenya — 1,508 - - — — 20 — — — — — — — —
Liberia - 8 - - - 155 700 1,742 - - - - - - -
Libya — 230 - - - - - — - — 541,295 - 822 - -
Madagascar - 60 69 - — - 200 — - — - - - — —
Makawi - 112 - - - - - - - - - - - - -
Mali - 20 - - - — 5,700 - - - - - - - -
Mauritania - % - - - - - 8,202 - - - - - - -
Morocco — 6340 o 461 14 - - 8 ” “ — 19,145 7 - -
Mozambique — 30 - — - - 296 - — - — — - — —
Namibia - - - - 25 1,549 2,025 - ’15 - - - — 1,98 36
Niger - 29 - - - - - - - - - - — 3497 -
Nigeria — 3,50 - - - - - 400 o - 723,430 - 140 - -
Rwanda - 60 - - - — 1,000 - - - - - - - -
Senegal - 601 - - - - - - - - — 2284 - - -
Sierra Leone — — — — — 296 /] — — — — — — —_ —
Somalia - 25 - - - - - - - - - - - - -
South Africa 173 7,008 3,363 350 176 10,166 614,071 28,226 76 2,464 — 3051 9,061 2222 7
Sudan - 25 10 - - - *1,000 - - - “110 - - - -
Swaziland — — - — — - - — — — — — — — —
Tanzania - *540 - - - 68 *6,000 - - - - 2 - - —
Togo - 350 — — — - — — — — — 2,100 — — —
Tunisia — 3300 - - - - - 291 - - 40,259 6,400 181 - 4
Uganda — °50 - — - — — — — - — (6] — — —
Zaire - 174 — 570 275 13,501 7,000 - _ - 8,698 - - - 2
Zambia - 347 — 6910 367 - m - 4 o - - - - 15
Zimbabwe - 00 52 20 - — 18278 1,179 - - - 142 547 - -
Total Africa 613 54397 3,964 13,700 881 44,095 699,359 45,083 173 4240 2,482,052 36,280 14,676 8,405 157
Percent of world
total® 3 4 36 st 9 ) 30 s 6 2 1 25 2 20 2
United States 4042 71,426 - — 1,765 — 330212 55,503 407 — 2,617,415 46,965 8432 2,560 552

“Estimated. "Revised.

'Data may be different from that appearing in individual country production tables owing to availability of more current data.
?Less than 1/2 unit.
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The nation enjoys a diverse but modest
production of metals and industrial
minerals; however, hydrocarbons
remained by far the leading mineral
sector, providing more than $9 billion in
| export earnings in 1993. The Government
announced its chief priorities as
expanding exploration activities,
improving the recovery rate of oil and
gas, augmenting hydrocarbon reserves in
place, and increasing hydrocarbon
production, transport, and export
capacities. It also sought to maintain the
overall level of Algerian hydrocarbon
exports at 1.8 Mbbl/d of oil equivalent in
the immediate future and increase exports
to 2.5 Mbbl/d of oil equivalent by the
start of the next century.

With an accumulated external debt of
$26 billion, the sharp decline in oil prices
since mid-1993 has been particularly
difficult for Algeria. Hydrocarbon export
earnings fell about $1 billion short of
covering the nation’s debt servicing
charges in 1993. The prospect of even
lower oil revenues in 1994 had serious
implication for the Government’s
domestic finances. By April 1994, the
Government made concessions necessary
to conclude an agreement with the
International Monetary Fund (IMF)
bringing financial assistance totaling $1
billion. The concessions included a 40%
devaluation of the dinar and a sharp
increase in interest rates.  After
concluding the IMF agreement,
discussions were scheduled with public-
sector creditors for the purpose of
rescheduling about $13.5 billion in debts,
which would further alleviate Algeria’s
debt servicing burden, which was $9.3
billion in 1993.

The dinar was devalued by 40% in the
spring of 1994, opening the road to a $1
billion IMF package and international

THE MINERAL INDUSTRY OF ALGERIA—1993
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ALGERIA!

By Bernadette Michalski

debt rescheduling. The Government’s
debt service burden for 1994 is estimated
at $9.5 billion, more than the projected
hydrocarbon revenues of $8 billion.

exported. Mercury is produced entirely
for export, and production fluctuates with
the price of this commodity in the world
market. (See table 1.)

GOVERNMENT POLICIES
AND PROGRAMS

The stipulation that the Government’s
Société Nationale pour la Recherche, la
Production, 1le Transport, la
Transformation, et la Commercialization
des Hydrocarbures (SONATRACH) was
to hold a 51% interest in all associations
with foreign partners was relaxed except
for equity holding in existing fields where
SONATRACH will retain at least 51%.
Exploration activity reflected the
improved incentives offered under the
December 1991 legislation, which
modified the terms and conditions of oil
exploration in Algeria. The Government
also offered foreign companies equity
interest in producing fields, an area from
which they were excluded previously. At
least 10 fields, including the giant Hassi
Messaud Field, have been open to foreign
investment with expertise particularly in
secondary and tertiary recovery.

PRODUCTION

Although petroleum production
remains significant, the nation’s more
mature wells required gas reinjection to
maintain pressures. Other enhanced
recovery technology was under
consideration.

A variety of nonhydrocarbon minerals
were produced in minor amounts, but
only iron ore, mercury, and phosphate
rock are produced on a significantly large
scale. The entire output of iron ore was
consumed by the national iron and steel
industry. Phosphate rock production is

TRADE

Natural gas and liquid fuels accounted
for about 95% of Algeria’s export
earnings. Crude oil exports are expected
to increase in mid-decade with the
application of enhanced recovery
technology and the development of
recently discovered fields.

Western Europe absorbed more than
90% of Algeria’s crude oil exports in
1993. The average monthly spot price for
Algerian Saharan Blend crude oil ranged
from a high of $19.23/bbl in March to a
low of $14.19/bbl in December. The
average price per barrel in 1993 was
$17.49 compared with $20.03 in 1992
and $24.22 in 1990.

Depleting oil reserves in mature fields
diverted marketing attention to natural
gas, condensates, and refined products.
Natural gas exports dipped to 34.7 billion
m’ in 1993 compared with 35.6 billion m?
in the previous year. In 1993, 20.23
billion m® of natural gas was exported in
the form of liquefied methane (LNG) and
nearly 14.5 billion m?® of natural gas was
exported in the gaseous state via pipeline
to Tunisia, Italy, and Slovenia. Italy
continued as the principal market for
Algerian natural gas, importing
approximately 15 billion m?, followed by
France at 9 billion m®, Spain and Belgium
at about 4.3 billion m*® each, and the
United States at 2.3 billion m® in 1993
and 1 billion m® in the first half of 1994.
By 1996, Algerian exports should
approach 60 billion m*/a. Contracts have
been concluded for 24 billion m*/a of
LNG and 34 billion m*/a of natural gas in




a gaseous state. The latter will be
delivered to Europe through the two
gaslines across the Mediterranean.

The export of petroleum products
averaged 420,000 bbl/d in 1993. Three-
fourths of the product exports were
destined for Europe. France alone
imported an average of 90,000 bbl/d.

Crude oil and product exports to the
United States averaged 240,000 bbl/d for
1993 and 249,000 bbl/d in the first half
of 1994.

Other exports, by order of value, are
metals and metal products, phosphates,
and iron ore. Helium exports commenced
in mid-1994. Algeria enjoys the
advantage of proximity to the European
market, which has formerly relied on the
United States for its helium requirements.

As a result of a $600 million credit
agreement granted by the Spanish
Government, 400,000 to 500,000 tons of
rebar is to be imported from Spain
commencing in 1993.

STRUCTURE OF THE
MINERAL INDUSTRY

The Algerian Government traditionally
has controlled all mining and mineral
processing industries. However, private
capital is being encouraged as
SONATRACH?’S majority participation in
all hydrocarbon production contracts had
been relaxed except for equity in existing
fields where 51% majority participation
by SONATRACH is still required.

Local mining companies and agencies
are to be amalgamated into the Office de
Recherche Geologique & Minieres
(ORGM) with the objective of bringing
international involvement to the Algerian
mineral industry. Working with local and
international companies, ORGM will
become responsible for information
distribution relating to the mining sector,
as well as the publication of geological
maps and the development and evaluation
of deposits. ORGM has identified several
exploitable mineral deposits, however;
their location is in remote areas devoid of
any infrastructure. To further interest
foreign investment capital, ORGM has
the 1991 Mining Code under review and

plans to introduce more attractive terms
to the Investment Code.

COMMODITY REVIEW

Metals

Aluminum.—Plans for the construction
of a 220,000-mt/a-capacity aluminum
smelter at Mostaganem in western
Algeria progressed. The proposed $1
billion aluminum smelter would be a joint
venture between Algeria and the
International Development Corp. of
Dubai. Financing for the smelter and a
400-MW powerplant is to be secured
through purchase agreements.

Gold.—Nationale De L’Or, an
Algerian parastatal, has completed a $5
million feasibility study focusing on the
Amesmessa and Tirek gold deposits in the
eastern Hoggar Mountains of southeastern
Algeria. Mining is projected for 1997
pending finance availability.

Iron Ore.—Most of Algeria’s iron ore
output was extracted from the mine at
Ouenza. Mining operations were spread
over 17 km?, with the main seam 2 km
long and 500 m wide. Production totaled
2.3 Mmt of hematite ranging from 53 %
to 60% iron content. Iron ore was mined
also at Bou Khadra and shipped with
Ouenza ore by rail to the El Hadjar
processing plant, a distance of 170 km.
Both mines are operated by Entreprise
Nationale de Fer et de Phosphates.

Iron and Steel.—Site preparation for
the 2-Mmt/a-capacity Bellara steel
complex, east of Algiers, was completed
by Algerian firms. No construction
contracts as yet had been made for the $3
billion complex.

Algeria is seeking foreign capital for a
hot-briquetted iron (HBI) project. The
plant site selected was the port of Jenjen
where ore carriers of up to 180,000 dwt
can be accommodated. Plans include the
installation of two furnaces with a
combined capacity of 1.5 Mmt/a of HBI.
About one-half of the output will be
consumed domestically.

Mercury.—Algeria is a significant
world producer of mercury, supplying
about 10% of the world’s total output.
Entreprise Nationale des Nonferreur et
Substances Utiles reported the average
production cost of mercury in Algeria at
$300 per flask.

Industrial Minerals

Cement.—Algerian cement demand
was estimated at 15 Mmt in 1993. Supply
was reported at 8 Mmt, including about 2
Mmt of imported cement. Major
investments are required to modernize
and rehabilitate the industry before it can
sustain the domestic market.

Limited renovation has been achieved
at Entreprise des Ciments et Derives de
I’Est’s (ERCE) installations in Hamma
Bouziane, Hadjar Soud, and in El Kebira
and at Entreprise des Ciments et Derives
de I Qust’s (ERCO) plant at Zahana.

Phosphate Rock.—All production was
derived from the Djebel Onk open pit
mine 330 km south of Annaba and 22 km
west of the Tunisian border. Operated by
Entreprise Nationale de Fer et de
Phosphates, the deposit site covers 2,100
km?.

Mineral Fuels

Natural Gas.—Gross production of
natural gas was 127.2 billion m? and
more than 60 % was reinjected to maintain
petroleum reservoir pressure.
Liquefaction of natural gas for the export
market averages about 90,000 m’/d. The
gas liquefaction complexes, three at
Arzew and one at Skikda, are operating
well below the design capacity because of
disrepair and lack of funds for
replacement parts. Contracts for
engineering and other services involved in
overhauling and upgrading the complexes
were awarded to Bechtel Corp. and M.
W. Kellogg Co. of the United States and
Sofregas of France.

Financing for the expansion of the
trans-Mediterranean pipeline through
Algeria, Tunisia, and Sicily to the Italian
mainland had been secured. Pipeline
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capacity is scheduled to be increased
from its current 15.5 billion m’/a to 23.8
billion m*a by 1995. Access to the
Slovenian gas network is achieved
through a 35-km spur line near the Italian
end of the trans-Mediterranean pipeline.

The Hassi R’Mel Gasfield should be
linked with Spain via Morocco and the
Straits of Gibraltar by the close of 1995.
The agreement covers delivery of 6
billion Mm?®/a to Spain and up to 1 billion
Mm?®/a to Morocco starting in October
1995. In the second phase of
construction, the pipeline will be
extended to provide access to Portugal,
France, and Germany.

LNG deliveries to Cove Point Trading
Co. in the United States were resumed in
mid-1992, marking Algeria’s reentry into
the U.S. LNG market after a long
absence owing to a pricing formula
dispute. .

The production of helium commenced
in mid-1994 from the Helios Co.’s
Bethious plant, near Arzew.
SONATRACH enjoys a 51% equity in
the company, and Air Products &
Chemicals, Inc. (APCI) of the United
States with L’ Air Liquide of France share
the remaining equity. The plant’s capacity
is 16 Mm’/a of liquid helium, which
represents 20% of world output, and
33,000 mt/a of liquid and gaseous
nitrogen. Helium exports are destined for
Europe, principally to France, Italy,
Germany, and Spain. The nitrogen will
be sold in Algeria and other north
African markets. The plant employs
APCI’s production process and also has
a retreatment process for cooling and
distillating the residual gas produced by
the GL 2-Z liquefaction complex, which
contains on average 10% helium and 45 %
nitrogen.

Petroleum.—Exploration.—Between
1993 and early 1994, Anadarko Oil Co.
reported three oil discoveries and Broken
Hill Petroleum reported one oil discovery
in the Ghadames Basin. Evaluation
studies are underway. Developmental
work is being conducted at the
SONATRACH/Agip Bir Rebaa Nord
Field where output is anticipated at
60,000 bbl/d and at Compania Espanola
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de Petroleos (Cepsa)’s Rhourde Yacoub
Field where production is scheduled for
1996 at the initial rate of 5,000 bbl/d.

Production.—Crude oil production
averaged 760,000 bbl/d and field
condensate production averaged 430,000
bbl/d in 1993. Most of the production
was derived from Hassi Messaoud-Haoud
el Hamra Fields in the Sahara, the
Zarzaitine-Edjeleh Field near Ohanet, and
In Amenas near the Libyan border.
Algeria’s production quota allotted from
the Organization of Petroleum Exporting
Countries (OPEC) was 764,000 bbl/d in
the first quarter of 1993, reduced to
732,000 bbl/d in the second and third
quarter, and raised to 750,000 in the last
quarter of 1993.

The Government has offered foreign
participation in Algeria’s maturing fields.
Equity interest was offered in the
following fields: Hassi Messaoud, Haoud
Berkaoui, Ben Kahla, Guellala, Rhourde
El Baguel, El Gassi, Zarzaitine, El Adeb
Larache, Hasi R’Mel, and Rhourde Nous.
About 15 companies submitted bids.
However, no awards were made as the
Government reported that the bids were
lower than expectations.

Refining.—Refining capacity has been
stabilized since the early 1980’s when the
323,000-bbl/d-capacity Skikda refinery
and the 6,500-bbl/d-capacity In Amenas
refinery entered production elevating
national refining capacity to 474,500
bbl/d.

Petrochemicals.—Plans to construct a
600,000-mt/a methyl tertiary butyl ether
(MTBE) unit, an unleaded fuel
component, at Arzew took form with the
awarding of the process engineering
contract to Italy’s Snamprogetti SpA.
Partners in the $400 million project with
SONATRACH are Total of France and
Ecofuel of Italy.

Reserves

Hydrocarbon reserves as reported by
the Ministry of Mines and Industry as of
January 1994 were 3.6 trillion m® of
natural gas. Unassociated natural gas

accounted for 85% of these reserves.
Recoverable petroleum reserves were
reported at 9.24 billion bbl of light, low-
sulfur crudes.

Iron ore reserves were reported at 35
Mmt averaging 53% Fe; however, an
estimated 970 Mmt of ore grading 53%
Fe was identified at the undeveloped Gara
Dijebilit deposit.

INFRASTRUCTURE

Algeria’s railroad system, which totals
4,060 km of track, and its road network,
which spreads over 90,000 km, are in the
northern section of the country supporting
that nation’s long-established mining and
other export-oriented industries. The
existing infrastructure is too distant to
lend support to the development of
commercial mineral deposits reported in
the south of Algeria.

About 10,000 km of pipeline serve the
hydrocarbon industries. A network
involving nearly 1,500 km of pipeline is
the conduit for natural gas from Hassi
R’Mel to the Mediterranean Ports of
Arzew and Skikda. Nine lines carry dry
gas, and four lines carry condensates and
liquefied petroleum gases (LPG). A
pipeline network totaling another 1,500
km transports natural gas from Alrar,
Rhourde Nouss, and Gassi Touil to Hassi
Messaoud and Hassi R’Mel. Major crude
petroleum pipelines exceed 5,800 km in
length, serviced by another 800 km of
feeder lines. Petroleum product pipelines
exceed 300 km.

Algeria employs seven marine
terminals for the export of hydrocarbons,
including La Skhirra in Tunisia. The
largest terminal is Arzew-Bethioua, which
accommodates 40% of all hydrocarbon
exports. Port capacity at Skikda is limited
to 90,000-m® liquid natural gas carriers.
Efforts are underway to augment facilities
to permit the accommodation of 125,000-
m’ carriers.

In operation since 1983, the Transmed
natural gas export pipeline extends for
2,340 km from Algeria through Tunisia,
Sicily, and the Italian mainland. Current
capacity is 16 billion m*a. However,
expansion activities should increase
throughput to 30 billion m*/a by mid-




decade. The 1,265-km Maghreb-Europe
pipeline is under construction and will
traverse Algeria, Morocco, and the
Straits of Gibraltar to Seville, Spain. The
pipeline is scheduled for completion by
the close of 1995 at the initial capacity of
8 billion m*/a. The second phase of the
Maghreb-Europe pipeline construction
will include extensions to Portugal,
France, and Germany.

OUTLOOK

Algeria’s huge sedimentary basins may
very likely contain larger reserves of
crude oil than present estimates suggest.
Improved geochemical, petrophysical,
and reservoir studies and the installation
of enhanced recovery systems would most
likely enable much of the probable
reserve base to be reclassified as proven
reserves. Stimulating foreign investment
interest in Algeria’s aging energy
industries is vital to the economy because
the nation does not have cash or access to
sufficient credit to sustain economic
activity. In pursuing this course of action,
the Algerian Government has not only
encouraged exploration agreements but

has offered a portion of production rights
in existing oil and gasfields to private
companies with capital and enhanced
recovery capabilities. This action
represents the most significant change in
oil policy since nationalization in 1971.
Without sufficient foreign capital to
refurbish the natural gas extraction and
processing facilities, as well as the
transport infrastructure, Algeria may be
unable to satisfy demand within a few
years. Natural gas exports to Italy alone
will double to 30 billion m*/a when the
Trans-Mediterranean pipeline is
expanded. The demand for natural gas
may outstrip Algeria’s capacity to supply
it. Algeria’s top industrial priority must
be to revamp and expand its processing
and export facilities.

!Text prepared Aug. 1994.

Where necessary, values have been converted from
Algerian dinars (AD) to U.S. dollars at the rate of
AD27.78=US$1.00in 1993 and AD36=US$1.00 after the
devaluation of Apr. 1994,

TABLE 1

(Metric tons unless otherwise specified)

OTHER SOURCES OF INFORMATION

Office de la Recherche Geologique et Miniere
(ORGM)
B.P. 102
Boumerdes, Algeria
Telephone: 213-2-824060
Fax: 213-2-820379
Ministry of Mines
80 Avenue Ahmed Ghermoul
Algiers, Algeria
Ministry of Industry
Le Colise Rue Ahmed-Bey de Constantine
Algiers, Algeria
Société Nationale pour la Recherche, la
Production, le Transport, la Transformation,
et la Commercialisation des Hydrocarbures
10 Rue du Sahara, Hydra
Algiers, Algeria
Société Nationale de Siderurgie
Ravin Sidi Yahia
Boite Postale 54
Hydra, Algeria
Telephone: 213-8-830999
Fax: 213-8-843020
Entreprise Nationale de Sel (ENASEL)
127 Boulevard Salah Bouakouir
Algiers, Algeria
Telephone: 213-2-946767

ALGERIA: PRODUCTION OF MINERAL COMMODITIES!

Commodity? 1989 1990 1991 1992 193¢ A(‘;::f"lf’f;;j:)y )
METALS
Cadmium, refined 46 65 78 75 75 80
Iron and steel:
Iron ore, gross weight thousand tons 2,748 2,941 2,344 2,560 2,311 3,500
Metal:
Pig iron do. 1,300 1,037 877 900 1,300 1,500
Steel, crude do. 943 836 1,393 1,400 1,400 1,400
Lead, concentrate, Pb content® 1,400 1,100 900 1,200 *1,538 1,550
Lead, refined 2,700 4,500 4,500 4,500 4,500 5,000
Mercury 587 637 431 476 3545 650
Silver® kilograms 2,800 2,500 2,500 3,500 3,500 3,500
Zinc:
Concentrate, Zn content 6,263 4,160 7,900 7,500 %6,800 8,000
Metal, smelter output 28,000 23,600 24,917 31,000 335,000 35,000
INDUSTRIAL MINERALS
Barite, crude 49,000 53,078 44,361 51,150  %47,232 60,000
Cement, hydraulic thousand tons 6,819 6,337 6,319 6,400 %6,940 7,000

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

(Metric tons unless otherwise specified)

Annual capacity®

Commodity? 1989 1990 1991 1992 1993° an. 1, 1994)

INDUSTRIAL MINERALS—Continued

Clays:
Bentonite 39,200 33,700 25,803 25,000 20,823 40,000
Fuller’s earth® 3,500 4,000 4,526 4,550 33,229 5,000
Kaolin 18,000 18,000 21,460 20,000 312,586 20,000
Diatomite 4,400 4,156 3,629 3,600 33,471 4,500
Gypsume* thousand tons 275 250 152 234 200 300
Lime, hydraulic 27,000 32,000 61,345 62,000 62,000 65,000
Nitrogen: N content of ammonia 131,500 288,000 269,000 438,000 3380,000 450,000
Phosphate rock:
Gross weight thousand tons 1,124 1,128 1,090 1,136 3718 1,500
P,O; content do. 37 333 322 340 225 450
Salt do. 229 222 259 251 247 250
Sodium compounds: Caustic soda® 700 700 700 700 700 800
Strontium minerals: Celestite, gross weight® 5,400 5,400 5,400 5,400 5,400 5,500
Sulfur, elemental® 20,000 20,000 20,000 20,000 20,000 20,000
MINERAL FUELS AND RELATED MATERIALS
Gas, natural:
Gross million cubic meters 108,000 110,000 126,270 127,000 127,200 130,000
Dry* do. 48,400 48,500 54,760 55,800 56,000 56,000
Natural gas plant liquids thousand 42-gallon barrels 56,492 56,000 55,000 52,855 53,000 55,000
Petroleum:
Crude do. 253,675 290,175 203,852 270,100 277,400 300,000
Condensate do. 170,000 154,075 151,575 156,950 155,000 175,000
Refinery products:
LPG do. 8,395 10,585 10,700 10,000 10,000 11,000
Gasoline do. 17,760 18,604 18,980 18,800 18,900 19,000
Naphtha® do. 28,300 28,000 28,000 30,000 32,000 35,300
Kerosene do. 3,903 3,850 3,100 3,000 3,500 4,000
Distillate fuel oil do. 57,233 57,546 56,400 56,400 57,000 58,000
Residual fuel oil do. 37,660 38,235 37,376 37,300 37,400 38,500
Lubricants do. 959 840 835 825 825 850
Other* do. 4,050 3,000 3,000 4,000 4,000 6,000
Total do. 158,260 160,660 158,391 160,325 163,625 172,650

“Estimated. "Revised.

!Table includes data available through Aug. 1, 1994.

?[n 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 reliabl estimates of output levels.

3Reported figure.

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

SExcludes gas used in reinjection, flaring, venting, transmission losses, and natural gas liquids extraction.
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The mineral economy of Angola was
dominated by petroleum and diamonds in
1993. The anticipated development of
Angola’s varied mineral resources was
again delayed by the resumption of the
civil war.

All mineral resources were the
property of the state. Foreign oil
companies operated in joint ventures or
under production-sharing agreements with
the Government’s Sociedade Nagional de
Combustiveis de Angola. Diamonds were
traditionally mined by the state-owned
Empressa Nagional de Diamantes de
Angola (Endiama), its contractors, and
small-scale miners (garimpéiros).
Government enterprises were involved in
mining and processing all other minerals.
However, foreign company mining
activity was officially encouraged.

Most of Angola’s official diamond
production of 145,000 carats, worth
approximately $26 million,? was marketed
through De Beers Centenary AG’s
Central Selling Organization. The
National Union for the Total Independence
of Angola (Unita) controled many of the
garimpéiro operations in Lunda North
Province and along the Cuango River on
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THE MINERAL INDUSTRY OF

ANGOLA'

By Philip M. Mobbs

the Zairian border. The precipitous drop
in diamond output was attributed to the
renewed hostilities.? A significant volume
of rough diamond, estimates range from
1 to 2 million carats, was smuggled out
of the country into Congo via Zaire.

Crude oil exports accounted for
approximately 99% of the country’s
official export earnings. The United
States imported approximately 70% of
Angolan oil exports. Angolan onshore
petroleum operations were reduced owing
to war-related damage to wells and
surface facilities. Offshore Cabindan
fields produced approximately 60% of
Angola’s 520,000 bbl/d output.* Both
Cabindan separatists and Unita posed a
threat to oilfield personnel and facilities.

Much of the nation’s rail system was
damaged or destroyed during the war,
and most of Angola’s 45,000 km of road
was in poor condition.’

Petroleum should continue to dominate
Angola’s economy for the foreseeable
future. Unregulated garimpéiro
operations, which mine primarily high-
grade diamonds, could damage Angola’s
ability to restore the alluvial segment of
the industry. The minerals industry

should revive once security issues are
resolved and local and international
mining companies become involved in
exploration and development of Angola’s
mineral deposits; however, there are
substantial transportation problems and
generally weak world markets for many
of Angola’s mineral products.

Text prepared June 1994.

2Where necessary, values have been converted from
new Kwanzas (nKz) to U.S. dollars at the rate of
nKz6611=US$1.00.

3Industrial Minerals. Angola Diamond Output Crashes.
No. 313, Oct. 1993, p. 91.

“Africa Energy & Mining. No. 122, Nov. 17, 1993,
p- 1.
SMinistry of Geology and Mines. Opportunity for
Mining Investment in Angola. Paper presented at the
African Conference on Mining Investment, Denver,
Colorado, June 6-8, 1994. 42 pp.

OTHER SOURCES OF INFORMATION
Agency

Ministry of Geology and Mines
P.O. Box 1260

Luanda, Angola

Telephone: (244-2) 326-724
Fax: (244-2) 321-655
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'I"ABLE 1
ANGOLA: PRODUCTION OF MINERAL COMMODITIES!

(Thousand 42-gallon barrels, unless otherwise specified)

Annual
Commodity 1989 1990 1991 1992 1993° capacity®
(Jan. 1, 1994)
Cement, hydraulic® thousand metric tons 300 260 7260 300 250 1,000
Diamond:?
Gem® thousand carats 1,165 1,060 899 1,100 470 1,200
Industrial® do. 80 73 62 80 30 150
Total do. 1,245 1,133 961 1,180 500 1,350
Gas, natural:
Gross* © million cubic meters 52,820 2,605 2,870 2,800 2,900 2,900
Dry do. 427 °538 577 564 600 600
Iron and steel: Steel, crude® metric tons 10,000 10,000 10,000 10,000 9,000 10,000
Natural gas plant liquids® v 2,480 2,500 2,500 2,500 2,500 2,500
Petroleum:
Crude 167,000 174,000 184,000 200,000 210,000 210,000
Refinery products® 9,355 9,555 ¥ *9 600 °9,000 9,000 12,600
Salt® metric tons 50,000 30,000 40,000 20,000 30,000 30,000

Estimated. Revised.

'Table includes data available through July 5, 1994.

*In addition to the commodities listed, a variety of industrial minerals and construction materials (clay, gypsum, sand and gravel, and stone) is produced for local consumption, but
information is inadequate to make reliable esti of output.

*Does not include smuggled production.

“Angola has no natural gas distribution system. Most gas is vented, except for a small fraction from which natural gas liquids are produced. Propane and butane canisters are filled
at the well site. See "Natural gas plant liquids” in the table.

SReported figure.

“Includes asphalt and bity natural, previously listed separately.
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Diamonds remained the base of
Botswana’s economy in 1993 as they had
for the nearly two decades since
production began, and the country was
the world’s leading producer by value and
third by weight. Nickel and copper also
played a significant though smaller role in
the economy. Coal production was an
important source of energy, and soda ash
and salt production were commencing to
have an impact on the economy after
startup in 1991. Other valuable minerals
produced included gold and silver,
manganese, semiprecious gemstones, and
construction stone, sand, and clay.
Platinum-group metals were the target of
exploration as were additional deposits of
minerals already in production. There
were also some possibilities of finding
petroleum. But much of Botswana’s
potential mineral resources remained
unexplored.

The mineral industry was the principal
reason the country had a high per capita
gross domestic product (GDP) and a
surplus in balance of payments. The
industry typically accounted for more
than 40% of a GDP estimated at about $4
billion' for 1993. It also provided more
than 85% of exports estimated at more
than $2 billion, as well as about 50% of
Government revenue. Yet employment in
the domestic mining industry was only
about 5% of a total formal (wage
earning) employment of about 250,000.
Of the total labor force, estimated at
450,000, apparently less than 3% was in
mining versus more than 35% in
agriculture, 40% in other industry and
commerce, and 20% in Government.
However, not included in mining but
presumably included at least in the total
labor force, possibly as other industry,
were 10,000 to 15,000 employees (2% to
3 %) that worked in South African mines.
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By Lloyd E. Antonides

A major basis for continued interest in
the country by the mining industry and
others was a history of a stable political
environment. The development-oriented
Government’s fiscal prudence, free
market philosophy, and flexibility and
fairness in dealing with investors were
also factors. Furthermore, the
Government recognized and actively
promoted the very attractive mineral
potential. However, there also was a
desire for diversification away from the
economy’s heavy dependence on
diamonds. Private-sector growth and job
creation, especially in manufacturing and

agriculture, were emphasized as
development objectives by the
Government.

Botswana encouraged foreign

investment. There were no restrictions on
reinvestments or repatriation of earnings
and capital, and exchange controls were
liberal. Botswana never nationalized or
expropriated any foreign business. It
carefully followed its established rules for
investment, and its courts repeatedly
upheld contracts. Government corruption
was rare and penalties severe. An
investment guarantee agreement with the
United States was signed in 1968, and
Botswana also was a member of the
Multilateral Investment Guarantee Agency
(MIGA), the World Bank’s political
insurance unit. In June 1994, the
Government participated and provided
literature at an African Mining Investment
Conference in Denver sponsored by
MIGA.

To aid the private sector’s participation
in the economy, the Government took
measures to better the human resources
aspect in the areas of training, education,
and health. Infrastructure improvements
were implemented in transportation,
power, communication, and water supply.

Increased availability of capital for small-
to medium-size ventures was to come
through expansion of Botswana’s
Development Corp.’s operations. Being
especially aware of the adverse impact
that lack of infrastructure had on potential
mineral projects, the Government stated
its willingness to assist in securing
funding for such work.

The Ministry of Mineral Resources
and Water Affairs had responsibility for
the mining sector. The Ministry granted
reconnaissance permits (for 1-year
general prospecting) and prospecting
licenses (for 3 years plus two 2-year
extensions with minerals and area
specified). It negotiated mining leases for
25 years with project plans, financial
aspects, and lease extension conditions
specified. Subunits of the Ministry also
carried out geological surveys, made mine
safety and environmental inspections, and
collected mineral production information. |

Mineral rights, vested in the state,
were separate from surface rights. On
significant mineral ventures, the
Government normally exercised its legal
right to acquire, free, an equity interest
of 15% to 25%. Royalties were also
collected on certain mineral sales such as
3% on base metals, 5% on gold, and
10% on diamonds. Though also subject to
corporate income tax, reduction of the
basic rate of 40% was typically part of
lease negotiation.

The mining industry continued to be
adversely affected in 1993 by the general
worldwide economic recession.
According to the Department of Mines
Annual Report, > diamond sales were
negatively impacted, resulting in a decline
of more than 7% in production at
Debswana Diamond Co. Ltd., jointly
owned by De Beers Centenary AG and
the Government. In September 1992,
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quotas for deliveries to the Central
Selling Organization (CSO) of the De
Beers group were reduced to 75%, but in
May 1993 the quota was raised to 80%
and in July to 85%. The excess
production was stockpiled. Construction
of a fourth stream at the Jwangeng Mine
to increase ore throughput by one-third
was on schedule to be commissioned in
late 1994. A second diamond cutting and
polishing factory opened in Molepolole
operated by Lazare Kaplan International
Inc. of New York. The first factory was
opened in late 1992 by a subsidiary of
Debswana.

Depressed prices for copper and nickel
resulted in BCL Ltd. mines operating
under very difficult financial conditions.
However, production of high-grade
copper-nickel-cobalt matte was about 6 %
above the 1992 output. Drastic cost
reduction measures were reported. Amax
Inc. sold its 29.8% equity interest to the
Government, which already held a 15%
interest. The Government subsequently
sold 50% of the acquired interest to
Anglo American Corp. (AAC), making
the Government and AAC the major
shareholders.  The shareholders and
creditors of BCL Ltd. agreed to another
debt restructuring arrangement during
1993 to allow for the continuation of
operations.

The weak Southern African market for
both soda ash and salt compelled Soda
Ash Botswana (Pty.) Ltd. (SAB) to
operate its plant at reduced capacity,
producing only 126,000 tons and 98,800
tons of soda ash and salt, respectively.
In addition to the weakened soda ash
market, SAB also faced fierce
competition from traditional suppliers of
soda ash to the region as these fought to
maintain their market shares.

Coal production, at 890,000 tons
during 1993, was 1.3% below the
previous year’s output. Production was
constrained by reduced consumption by
major consumers, especially SAB.

A number of medium- and small-scale
mines operated, some intermittently,
producing aggregate, brickmaking clay,
gold, and manganese. Expansions of
existing plants and development of new
small mine ventures were hampered by
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the prevailing recession and depressed
commodity prices.

In recognition of the need for
environmental protection, air quality
monitoring networks were expanded
throughout the country. An air pollution
laboratory also was completed and
became operational at Selebi Phikwe.

'Where necessary, values have been converted from
Botswana pula (P) to U.S. dollars at the rate of P2.5648 for
1993 and P2.2568 =US$1.00for 1992. These were Bank
of Botswana official rates at yearend as published by
International Monetary Fund in International Financial
Statistics.

’Mining Commissioner, Annual Report 1993, Mar.
1994. Department of Mines, Republic of Botswana,
Gaborone, Botswana.

OTHER SOURCES OF INFORMATION

Ministry of Mineral Resources and Water
Affairs
P.O. Box 0018
Gaborone, Botswana
Telephone: 267-352-454
Facsimile: 267-372-738
Department of Mines
P.O. Box 0049
Gaborone, Botswana
Telephone: 267-352-641
Facsimile: 267-352-141
Department of Geological Survey
P.O. Box 0014
Lobatse, Botswana
Telephone: 267-330-687
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TABLE 1
BOTSWANA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Annual
Commodity 1989 1990 1991 1992 1993 capacity®
(Jan. 1, 1994)
Coal, bituminous 663,045 794,041 783,873 901,452 890,000 1,000,000
Cobalt: Smelter output,
Co content of matte® ¢ 215 205 208 208 205 300
Copper: '
Mine output, Cu content of ore milled 24,700 25,300 24,800 24,400 224,000 26,000
Smelter output,
Cu content of matte® ¢ 21,709 20,612 20,576 20,413 20,132 22,000
Diamond:
Gem and near gem® thousand carats 10,680 12,150 11,550 11,160 10,310 12,500
Industrial stones® do. 4,570 5,200 4,950 4,790 4,420 5,500
Total® do. 15,252 17,352 16,506 15,946 14,730 18,000
Gemstones, semiprecious® kilograms 146,000 500 205 348 40,000 40,000
Gold’ : do. 67 46 20 165 192 500
Lime — 55 6 — — 200
Manganese ore® (45% Mn)® — — — 1,318 3,700 30,000
Nickel:
Mine output, ore thousand tons 3,338 3,369 3,451 3,490 3,440 4,000
Mine output, Ni content of ore milled 23,700 23,200 23,500 23,000 26,000 26,000
Smelter output, matte, gross weight® 49,754 47,959 48,319 48,071 50,780 60,000
Smelter output, Ni content of matte* 19,759 19,022 19,294 18,873 21,621 22,000
Salt® -_— — 2,600 53,708 98,000 650,000
Sand, construction'® cubic meters 147,300 164,978 340,825 190,305 150,000 400,000
Soda ash, natural — — 62,000 123,593 126,000 300,000
Stone, crushed cubic meters 458,900 589,999 783,487 804,242 760,000 900,000

Estimated. "Revised.

Table includes data available through Sept. 1, 1994.

?In addition to commodities listed, the following were produced, but information was inadequate to reliably estimate output: silver (estimated about 2% of reported gold bullion
production) and clay for brick and tile (brick units output reported was 12.7 million for 1992 and 20.7 million for 1993, estimated as equivalent in metric tons of clay to 25,000 and
41,000 metric tons, respectively.

3Smelter product was granulated nickel-copper-cobalt matte.

“Figures also used for recoverable mine output in world production tables appearing in Volume I of the Minerals Yearbook. Included some product from direct smelting ore, i.c.,
ore not reported as milled.

$Only total reported; assumed to contain about 70% gem and near gem. Data may not add to total shown because of independent rounding.

SPresumably, principally agate. Reported as sales. Reported as rough through 1989 and as polished or processed thereafter. Only cut or polished stones could be legally exported
after 1989.

"Reported as bullion; historically included silver estimated at about 2%.

3Production commenced in 1992 and ceased in Nov. 1993.

From natural soda ash production.

1Additional production of sand and gravel from small local operations was periodically reported, but information was inadequate to reliably estimate output.
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THE MINERAL INDUSTRY OF

BURKINA FASO!

Mineral production levels in Burkina
Faso in 1993 were similar to those of the
previous year. (See table 1.) Mining
revenues remained dominated by gold,
which was produced by the Poura Mine,
operated by the parastatal Société de
Recherches et d’Exploitations Minéres du
Burkina (Soremib), complimented by the
output of tens of thousands of artisanal
miners (orpaillages) and the modest
output of the nation’s four semiindustrial
operations, including Compagnie
d’Exploitation des Mines d’Or au
Burkina, which had begun heap-leaching
orpaillage tailings at Essakane in 1992.
Gold output was estimated because,
despite the legal requirement for all gold
to be sold to the Government, it was
generally acknowledged that in recent
years 40% to 60% of artisanal output had
been smuggled out of the country. Gold
exports were the primary base of Burkina
Faso’s 1993 mineral export revenues.
Refined petroleum products accounted for
much of the nation’s mineral commodity

By Philip M. Mobbs

Joint ventures with the Government
were required for all international
company mineral production operations.
A revision of Burkina Faso’s mining law
was under consideration by the National
Assembly during 1993.

InterStar Mining Group of Canada
began test mining of the Tambao
manganese deposit in May at a reported
rate of 250 mt/d. Output was increased
to 300 mt/d near the end of September.>
Ore was trucked about 240 km from
Tambao to the Kaya railhead and
subsequently moved by rail to Abidjan,
Cote d’Ivoire. Additional truck routes
were being examined. This deposit had
been investigated by several major
companies over the past 20 years;
however, its remote location and the lack
of infrastructure had previously
discouraged development of the deposit.

Boliden International Mining of
Sweden continued to study ore transport
routes for zinc ore from its Perkoa joint
venture near Koudougou.  Potential

and concentrate transportation through
adjacent countries temporarily halted the
project.’

The Government encouraged mineral
industry development. A number of gold
prospects, primarily in the country’s
extensive Birimian greenstone belts, were
being explored, mostly in the north and
northeast. Other significant mineral
deposits include copper at Gaoua and
Wayen, graphite at Kaya, and phosphate
at Kodjari.’ Development was subject to
surmounting the nation’s infrastructure
problems, including significant
transportation costs to coastal ports in
adjacent countries and the relatively high
cost of power produced by imported
diesel fuel.

Text prepared May 1994.

2American Metal Market. Tambao Manganese Hiked.
V. 101, No. 175, Sept. 10, 1993, p. 7.

3Metal Bulletin Monthly. Decision Pending on New
Spanish Mine. V. 277, Jan. 1994, p. 49.

“Minorex, Mining Consultants Inc. Burkina Faso,

imports, with cement, clinker, and | difficultiesassociated withlow zinc prices Gui‘ie for the Mining Investor, 1992, 34 pp.
:1: . Mining Journal. Burkina Faso Country Supplement. V.
f«?rtlhzcrs making up most of the 321, No. 8237, Aug. 13, 1993, 8 pp.
difference.
TABLE 1
BURKINA FASO: PRODUCTION OF MINERAL COMMODITIES!
(Thousand metric tons, unless otherwise specified)
Annual
Commodity? 1989 1990 1991 1992 1993 capacity
(Jan. 1, 1994)

Gold* * kilograms 7,600 7,800 5,600 5,400 5,000 6,000
Manganese, Mn content of ore® - - — — 17 45
Pumice and related volcanic materials® 10 10 10 10 8 10
Salt® metric tons 6,500 6,500 6,500 6,500 6,500 6,500
Stone: Marble* 100 100 100 100 100 100
“Estimated.

Includes data available through May 3, 1994.

”In addition to the commodities listed, Burkina Faso produced clay, and sand and gravel for local constructional uses; however, information is inadequate to make reliable

estimates of output levels.

*Estimate based on rted doré production, assumed to be 90% gold, and an estimate of smuggled artisanal production. Reported doré production was as follows, in kilograms:
repo p 8

1989—3,013; 1990—4,002; 1991—2,953; and 1992—2,604.
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Declining crude petroleum production
from existing oilfields was the most
serious problem faced by the mineral
industry of Cameroon in 1993. However,
Cameroon remained sub-Saharan Africa’s
fifth largest petroleum producer following
Nigeria, Angola, Gabon, and Congo. The
decrease in global petroleum prices
notwithstanding, crude oil production is
of major economic importance to
Cameroon and accounted for most of its
foreign exchange earnings in 1993. In the
previous decade, more favorable world
oil prices enabled the oil sector to
account for about 45% of total
Government revenues. Cameroon’s gross
domestic product (GDP) for 1991, the
last year for which data were available,
was $11.6 billion.? A lack of sufficient
infrastructure continues to hamper the
development of a viable mineral industry
in Cameroon. Additionally, political strife
continued to plague the country in 1993.

The legal system of Cameroon is
modeled after French civil law. The
mineral policy and legislation of
Cameroon is based on the Mining Code,
law 64-LF-3 of April 6, 1964, and
Decree 64-DF-163 of May 26, 1964.
Other pertinent legislation is the Mining
Taxation Code, law 64-LF-13 of
November 18, 1968, and the decree
regulating oil companies, law 82-20 of
November 26, 1982.

The primary mining organization in
Cameroon is the Government’s Ministry
of Mines, Energy and Water Resources.
The Government actively promotes
investment in the mining sector, and
foreign companies are usually involved in
joint ventures with Cameroonian partners.
Société Nationale des Hydrocarbures
(SNH) is the state-owned company
involved in hydrocarbon exploitation.
SNH consuits with the Ministry of Mines,

THE MINERAL INDUSTRY OF
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By Thomas P. Dolley

Energy and Water Resources in the
awarding of exploration permits and
production concessions. Under current
agreements, the Government is entitled to
60% to 70% of total domestic crude
petroleum production from the existing
operators, depending on the production
levels.

Additionally, the parastatal Fonds de
Soutien aux Hydrocarbures was formed to
aid oil exploration and production.
Compagnie Camérounaise de
I’ Aluminium (Alucam), and the Société
Nationale de Raffinage (Sonara) are the
state-owned companies that manage the
aluminum smelting and oil refining
facilities, respectively. SNH holds a 20%
equity share of the Sonara refinery. By
yearend 1993, Government officials were
negotiating with Iran for assistance in
developing Cameroon’s mining industry.

Crude petroleum remained the major
mineral commodity of Cameroon in 1993.
However, crude petroleum exports fell in
1993, almost 17% to about 40 Mbbl.
Additionally, sales to the Sonara refinery,
which is producing below capacity,
dropped to less than 1 Mbbl in 1993 due
to an increase in the smuggling of
Nigerian petroleum products. The small-
scale mining of cassiterite appears to have
ceased. In the past several years, it has
become increasingly difficult to obtain
Government statistics on the mining
industry. The Ministry of Mines, Energy,
and Water Resources, along with the
Ministry of Planning and Regional
Development’s Department of Statistics
and National Accounts, is unable to
publish mineral production statistics
owing to financial difficulties. (See table
1.)

The most prolific crude oil-producing
regions are the offshore Rio del Rey
Basin, northwest of Victoria, and the

THE MINERAL INDUSTRY OF CAMEROON—1993

adjacent Lokélé concession about 35 km
off the coast. The two main petroleum
operators in Cameroon are Pecten
International Co. (Pecten), a subsidiary of
Shell Oil of the United States, and
France’s Société Nationale Elf Aquitaine
subsidiary EIf Serepca (EIf). Pecten and
Elf account for about 80 % of Cameroon’s
oil production. EIf is the operator of the
Rio del Rey concession with equity
ownership of 26% by EIf, 24% by
Pecten, and 50% by SNH. Pecten is the
operator of the Lokélé concession with
equity ownership of 40 % by Pecten, 10%
by Elf, and 50% by SNH. The Rio del
Rey concession went into production in
1977 and Lokélé in 1983. These mature
oilfields are experiencing declining
production, and both operators are
beginning to utilize natural gas reinjection
to obtain a more productive life out of the
fields. Natural gas reinjection is more
environmentally favorable than the -
traditional natural gas flaring. To comply
with sound environmental practices, both
Pecten and EIf are attempting waste
minimization programs and the
monitoring of oil and grease produced at
their wellheads.

Kelt PLC of the United Kingdom
finalized its takeover, by yearend 1993,
of the Cameroonian exploration and
production assets of France’s Total. The
assets include five offshore permits, the
declining Moudi oilfield, and other small,
undeveloped discoveries that lie offshore
of Victoria and near the island of Bioko.
Kelt plans further exploration in 1994.
Additionally, by yearend 1993, the
Government rejected plans to acquire a
49% equity stake in the future Chad-
Cameroonian oil pipeline. The
Government felt that the investment was
risky if payment for the transit of crude
oil was based on the wellhead price in
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Chad and the price of the crude oil at the
future marine terminal. However, further
negotiations by the Government on the
pipeline were not ruled out.

The existing aluminum smelter at Edea
is managed by Alucam and has a design
production capacity of 85 kmt/a;
however, the actual production capacity is
somewhat lower. Alucam’s equity
ownership is by Pechiney of France
(58%) and the Government (42%). The
plant utilizes alumina imported from
Guinea. Capacity expansion of the Edea
smelter to 160 kmt/a remains in the
planning stage.

According to World Bank estimates,
recoverable crude oil reserves in
Cameroon’s mature oilfields are about
210 Mbbl. Cameroon’s reserves of
natural gas are considerable and have
been estimated at 100 billion m’.
Cameroon hosts a variety of mineral
deposits, but few have been commercially
exploited. The development of a viable
mineral industry in Cameroon has been
delayed owing to inadequate
infrastructure, insufficient electrical
power, and a lack of financing.
Additicnally, the Government is hoping
that the recent devaluation of the

TABLE 1

Communauté Financidre Africaine franc
will  attract much-needed foreign
investment in the country’s development
projects.

Text prepared Apr. 1994.

2Where necessary, values have been converted from
Communauté Financitre Africaine francs (CFAF) to U.S.
dollars at the rate of CFAF286.50=US$1.00.

CAMEROON: PRODUCTION OF MINERAL COMMODITIES!

Includes data available through Mar. 31, 1994.

3Reported figure.
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?In addition to the commodities listed, modest quantities of unlisted varicties of crude construction materials (clays, sand and gravel, and other stone) p bl
output is not reported quantitatively and available information is inadeq;

te to make reliabl

of output levels.

Annual
Commodity? 1989 1990 1991 1992 1993 capacity®
(Jan. 1, 1994)

Aluminum metal, primary metric tons 91,716 93,284 82,516 °82,000 82,000 685,000
Cement, hydraulic 614,000 624,229 622,000 °620,000 620,000 624,000
Gold, mine output, Au content® kilograms 15 10 10 10 10 10
Petroleum, crude thousand 42-gallon barrels 58,648 64,605 55,480 50,370 342,705 64,000
Pozzolana® metric tons 130,000 130,000 130,000 130,000 130,000 130,000
Stone:*

Limestone 57,000 57,000 57,000 57,000 57,000 57,000

Marble 200 200 200 200 200 200
Tin, ore and concentrate:®

Gross weight kilograms 4,800 4,300 4,300 4,300 4,300 4,300

Sn content 3,400 3,050 3,050 3,050 3,000 3,000
“Estimated.

are produced, but
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THE MINERAL INDUSTRY OF

THE CENTRAL AFRICAN REPUBLIC!

In 1993, the Central African
Republic’s mining industry remained
dominated by the production and export
of alluvial diamonds of gem quality and
the production and export of modest
amounts of gold. Indeed, diamonds are
the most important commodity produced
in the landlocked Central African
Republic. Diamond production and export
figures for 1993 reached their highest
levels in more than a decade. Production
increased by about 20% from that of
1992. Accordingly, the monetary value of
diamond exports from the Central African
Republic rose to $69 million in 1993.%
Increased production and export of
diamonds were due partly to the
Government’s recent administrative and
regulatory reforms with regard to the
diamond sector.

Diamond production supports an
artisanal labor force of about 40,000,
primarily in the riverbeds surrounding
Camot and Berberati, where the stones
are more abundant but of lower quality.
Additionally, diamonds are mined at Bria.
Diamond mining cooperatives also are
present in the country. Officially, 9,052
miners were registered in 1992. The
balance of the artisanal miners are subject

to paying a license fee to the
Government.
The highest recorded diamond

production, which started in 1925, was in
1968 at 636,000 carats. By mid-1993, the
Government was concerned that some
foreign diamond companies were not
mining in large parts of their concessions.
As a result, several existing diamond
concessions were further subdivided and
new concessions were granted to other
firms. Only Canada’s Howe Centrafrique
Ltd. maintained its entire claim. Two
other Canadian firms, Sikaman Gold
Resources Ltd. and United Reef

By Thomas P. Dolley

Petroleums Ltd., have direct and indirect
interest in a 1,000-km?2 and a 1,500-km?
concession, adjacent to the Mouka
Ouadda plateau, respectively.

In general, accurate production and
export figures for both diamonds and gold
are unavailable due to widespread
smuggling. Additionally, Government
statistics are underreported, reflecting
perhaps only 50% of the total diamond
exports and the avoidance of the 12%
export tax in effect in 1992. In 1993, the
Government reduced the export tax to
10% with the resultant higher legal
exports of diamonds. Due to this success,
the Government plans to further reduce
the export tax to 8% with a new Finance
Law in 1994.

Mining legislation in the country was
based on the Mining Code, law No.
61/208, of April 11, 1961. The law was
subsequently modified, beginning in
1979. Additional amendments have been
made to the law to provide guidelines for
the ownership, exploitation, possession,
and marketing of gold and raw diamonds.
Permission of the Ministry of Mines is
required for mining and purchasing of
precious stones and minerals.
Hydrocarbon legislation was based on the
Petroleum Code, Ordinance No. 73/016,
of February 10, 1973. Rewritten in 1990,
the Central African Republic’s Investment
Code seeks to encourage foreign
investment through guarantees against
nationalization, expropriation, and
freedom from political or economic
interference under certain circumstances.

The export market of the country is
dominated by diamonds, followed by
cotton, coffee, tobacco, and livestock.
France remains the major trading partner
of the Central African Republic and
supplies 50% of total imports. Other
European Community (EC) countries are

THE MINERAL INDUSTRY OF THE CENTRAL AFRICAN REPUBLIC—1993

the source of another 14% of imports.

The Central African Republic has no
crude petroleum or natural gas production
and no hydrocarbon refining capacity. All
petroleum needs are imported by the
parastatal Petroca. However, a large
percentage of petroleum products are
smuggled and sold illegally. Crude oil
reserves have been indicated in the
northern regions of the Central African
Republic. Prior seismic exploration
activities, conducted between 1975 and
1985 by Petty Ray, Rogers, and
Geosource of the United States, were
financed by a consortium of oil
companies comprised of the Netherland’s
Royal Dutch/Shell and Chevron, Conoco,
and Exxon of the United States. A
wildcat well that was drilled at Aoukale
between 1985 and 1986, near the Chadian
border, revealed no significant
hydrocarbon deposit. In mid-1993,
Western Atlas International Inc. of the
United States was contracted by the
Government to supply seismic data to
interested foreign investors.

Other minerals found in the Central
African Republic include copper, iron
ore, limestone, manganese, and uranium.
A lack of adequate transportation and
industrial infrastructure, to include no
railway system, continues to hinder the
development of a viable mineral industry
in the Central African Republic.
However, the diamond and gold sectors
should continue to benefit from further
Government administrative and regulatory
reforms. (See table 1.)

!Text prepared Apr. 1994,

“Where necessary, values have been converted from
Communauté Financiere Africaine francs (CFAF) to U.S.
dollars at the rate of CFAF286.50=US$1.00.
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TABLE 1

CENTRAL AFRICAN REPUBLIC: PRODUCTION OF MINERAL COMMODITIES!

Annual
Commodity® 1989 1990 1991 1992 1993 capacity®
(Jan. 1, 1994)
Diamond:
Gem carats 334,396 302,530 296,320 307,442 370,000 370,000
Industrial do. 80,806 78,496 82,323 106,522 125,000 125,000
Total do. 415,202 381,026 378,643 413,964 3495,000 495,000
Gold kilograms 328 241 176 155 150 300
'Includes data available through Mar. 31, 1994.
?In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, gravel, sand, and stone) pr bly are produced, but output is

1ol PCICIRCI |

infor is te to make reliable estimates of output levels.

not reported quantitatively, and a:
SReported figure.

q
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The mineral industry did not play a
significant role in the Republic of Chad’s
economy in 1993. Natron and salt are the
only mineral commodities produced,
primarily for domestic consumption, and
only on a small scale. Agriculture
accounted for 45% of the gross domestic
product (GDP), which was $1.1 billion in
1991, the last year for which data were
available.? In early 1994, the International
Court of Justice at The Hague rejected
Libya’s longstanding claim to the
supposedly mineral-rich, 45,000-km?
Aozou Strip in northern Chad.

The Government encouraged the
privatization or liquidation of practically
all Government-owned companies and
parastatals in 1993. The Government
actively encourages foreign investment,
but a lack of suitable infrastructure and
landlocked geography remain
impediments to foreign companies’
participation.

Chad’s investment code allows for
100% foreign ownership of companies
with the exception of those involved in
national security and strategic industries.
Mining legislation in Chad was based on
Mining Code No. 7/PC/TP/MH of
January 18, 1962, and Petroleum Code
No. 7/PC/TP/MH of February 3, 1962.
The Government continued to support a
mineral policy centered on the exploration
and development of domestic
hydrocarbons.

Chad has no significant hydrocarbon
production. Crude oil was discovered in
Chad in 1974 at Sedigi, north of Lake
Chad, about 300 km from N’Djamena. In
1989, Esso Chad, a consortium of Royal
Dutch/Shell, Chevron, and Exxon of the
United States, confirmed the presence of
crude oil with reserve estimates of 10.5
Mbbl. In early 1993, France’s Société
Nationale Elf Aquitaine purchased the
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20% interest held by Chevron in the
consortium. Pending funding, the
proposed construction of an oil pipeline
from Sedigi to a microrefinery in
N’Djamena, to include oilfield
development and a pipeline extension to
an export terminal in Cameroon, was on
indefinite hold.

Petroleum products consumed in Chad
are exclusively imported from Nigeria
and Cameroon. Lacking railway or
pipeline facilities, importation of
petroleum in Chad is by trucks, which
are privately owned and operated.
Distribution of the majority of petroleum
products is through Shell Oil Corp. and
Mobil Qil Corp. of the United States and
Total of France. However, smuggling of
petroleum products into Chad from
Nigeria and Cameroon is significant. In
the past several years, illegal fuel
importing has undercut the profits of the
major petroleum importing companies in
Chad. Jet fuel is the only petroleum
commodity that is not extensively
smuggled, owing to stricter international
controls.

Traditional fuels such as wood are still
heavily utilized in Chad. All electrical
power is produced by diesel generators
utilizing imported fuel. Total installed
electric generating capacity, managed by
Société Tchadienne d’Energie Electrique,
amounted to 38 MW. Only the major
cities of N’Djamena, Moundou, and
Abéché possess electric power and are
not interconnected. The communications
network infrastructure is embryonic.
Chad has no railroad or river port
facilities. The country’s predominantly
landlocked commerce relies heavily on
roadways, of which only about 300 km is
paved for intracountry and intercountry
trade. According to the United Nations,
though the geology of Chad has been

incompletely examined, some small
alluvial gold deposits exist, along with
diatomite and natron.

The continued depletion of water in
Lake Chad has worsened environmental
problems in the country. Representing an
important resource for people in the area,
Lake Chad provides fish and natron. In
the past several years, Lake Chad has
shrunk from its earlier extent of 25,000
km? to the current 500 km?.

Civil war, drought, famine, lack of
infrastructure, and recurrent political
instability remain detrimental to foreign
investment in Chad. A short-term strategy
for mineral development in Chad should
emphasize development of industrial
minerals and hydrocarbons to satisfy
domestic requirements.

'Text prepared Apr. 1994.

“Where necessary, values have been converted from
Communauté Financiere Africaine francs (CFAF) to U.S.
dollars at the rate of CFAF286.50=US$1.00.
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Crude petroleum production and
export remained the most important
economic activity in the Republic of the
Congo in 1993. Typically, crude
petroleum and natural gas generate
approximately 90% of Congo’s export
earnings. Congo’s gross domestic product
(GDP) was about $2.5 billion® in 1991,
the last year for which data were
available. Crude oil production increased
over that of the previous year and is
expected to rise further by the close of
the decade. New hydrocarbon discoveries
are in the development stages and will
eventually contribute to overall
production. More than 90% of oil
production comes from offshore sources,
with onshore production contributing only
about 63 kbbl in 1993.

The production of other minerals,
specifically copper, gold, lead, and zinc,
has declined or been terminated for an
indefinite period. Small private firms
involved in gold mining have been
closing, which is one reason for the
mining downturn. Officially reported gold
production generated about $48,000 in
1992.

During the year, the Government
proceeded with economic austerity
measures, to include beaucratic
streamlining. Privatization of parastatals
is in an embryonic stage. The
Government actively encourages foreign
investment. The investment code of 1992
should facilitate increased business
activity and profit reinvestment through
tax breaks and easing the bureaucratic
process. Mining legislation in Congo is
based on law 29-62 of June 1962. The
law has been amended several times,
most recently with Decree No. 86/814 of
June 11, 1986. In general, mining is
carried out by the state or through joint-
venture agreements. The Government has
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planned to draft a new hydrocarbons code
in 1994 to increase incentives for oil
companies currently operating in Congo
and to facilitate new investment by other
interested companies.

Created in 1979, the Government
parastatal  Société Congolaise de
Recherche et d’Exploitation Minitre is
involved with the exploitation of all
nonfuel ores and minerals. Hydro-Congo
is the state-owned petroleum company,
and Société de Cimenterie du Congo is
the parastatal charged with cement
production and sales.

The United States remained a major
importer of Congolese crude oil in 1993.
Investment by U.S. companies is
primarily in the petroleum sector;
however, Amoco of the United States was
to sell its asset in the Yhombo Field in
1994. France supplies about 50% of
Congo’s imports, which include heavy
machinery, vehicles, clothing, medicines,
consumer goods, business equipment, and
foodstuffs. Owing predominantly to
transport costs, the United States accounts
for only 2% to 4% of Congo’s total
imports.

Congo is not a member of
Organization of Petroleum Countries
(OPEC) and is not subject to OPEC-
imposed production quotas. Foreign

companies and expertise play a primary |

role in the continuing development of the
hydrocarbons  sector. Two main
companies manage the vast majority of
petroleum production in Congo. France’s
Société Nationale EIf Aquitaine (EIf),
operating through its subsidiary EIf-
Congo, was the primary petroleum
producer with about 71% of Congo’s
total crude oil output at approximately 43
Mbbl in 1993. Elf’s most prolific oilfield
in Congo is the offshore Tchibouela
Field, which produced about 14 Mbbl in

1993. Accounting for much of the
remaining 29% of Congo’s 1993 oil
production, at 18 Mbbl, is Italy’s Azienda
Generali Italiana Petroli S.p.A. (Agip-
Congo). Agip-Congo’s most prolific
oilfield in Congo is the offshore Zatchi
Field, which produced more than 7 Mbbl
in 1993.

Estimated petroleum reserves in Congo
totaled 340 Mbbl; however, this figure
will fluctuate as new oilfield discoveries
come on-line and as declining fields
close. Reserves of natural gas have been
estimated at 77 billion m’, representing
about 0.05% of the world’s total
reserves. In the past, mineral surveys
have been conducted in Congo, but are
largely incomplete. The Government’s
Ministry of Mines stated that exploitable
minerals in Congo include copper,
diamonds, gold, and platinum. Coastal
deposits of phosphate and potash have yet
to be fully exploited. Additionally,
deposits of bentonite, granite, gypsum,
kaolin, marble, and talc also are found in
Congo. One of the largest impediments to
mineral development in Congo is the
embryonic state of the transportation
infrastructure. By yearend 1993, the
Ministry of Mines was seeking interested
companies to conduct a mineral survey of
Congo.

Environmentally, the Congo has
experienced some offshore oil spills and
a decline in forest ecosystems in recent
years. Unregulated logging has destroyed
some forest animal habitats. Congo is
second only to Zaire in the range of its
tropical forests, accounting for 62% of
the country’s territory. By yearend 1993,
the World Bank alerted the Government
to prevent the construction of a toxic
waste dump by a foreign company. (See
table 1.)
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!Text prepared May 1994.

*Where necessary, values have been converted from
Communauté Financitre Africaine francs (CFAF) to U.S.
dollars at the rate of CFAF286.50=US$1.00.

OTHER SOURCES OF INFORMATION

Ministry of Mines

Director of Mineral Resources
Brazzaville, Congo
Telephone: (242) 83 58 73
Fax: (242) 83 62 43

TABLE 1

CONGO: PRODUCTION OF MINERAL COMMODITIES!
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Annual
Commodity? 1989 1990 1991 1992 1993¢ capacity®
(an. 1, 1994)
Cement, hydraulic metric tons 121,690 90,326 102,571 114,854 114,000 121,000
Gas, natural:®
Gross million cubic meters 368 368 368 360 360 368
Marketed do. 350 350 350 350 350 350
Gold, mine output, Au content kilograms 6 7 12 5 5 12
Lime metric tons 398 298 300 240 240 390
Petroleum, crude thousand 42-gallon barrels 55,000 58,765 56,575 58,035 361,000 58,000
“Estimated.
“Includes data available through Mar. 31, 1994.
?In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, gravel, sand, and stone) p bly are produced, but output is
not reported quantitatively, and available information is inadequate to make reliable estimates of output levels.
SReported figure.
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THE MINERAL INDUSTRY OF

COTE D’IVOIRE'

Primarily an agrarian economy, Cote
d’Ivoire has a mineral industry that
contributes less than 2% to the nation’s
gross domestic product (GDP). The 1992
GDP was $10.17 billion, the last year for
which data were available.> Mineral
production in Cote d’Ivoire is dominated
by gold and diamonds. As of 1993, the
mining, exploration, and development of
gold deposits are the primary focus for
the minerals industry. During the year,
the 50% devaluation of the Communauté
Financiere Africaine franc and
concomitant social unrest placed pressure
on the Government. In an effort to
stabilize the economy, financial assistance
has been provided by the International
Monetary Fund and the World Bank.

The Government actively encourages
the responsible development of the
country’s mineral resources. The basic
mining law of Co6te d’Ivoire was the
Mining Code (Law No. 64-249) of July
3, 1964. In the hydrocarbons arena,
several amendments have been made up
through 1990 to the Petroleum Code
(Law No. 70-849) of August 3, 1970.
The Government recently reduced its
income tax rate for the petroleum
industry from 50% to 35% to encourage
offshore exploration activities.

New legislation featuring compre-
hensive fiscal reform should benefit the
mining sector. Typically, an exploration
permit is valid for 7 years, with one
extension. Mining rights are in effect for
the commercial life of an operation. In
1993, the value added tax for extracted
gold and diamonds has been reduced
from 5% to 3%. No export tax exists for
metals or ores.

The Government’s Ministry of Mining
and Energy holds the primary role of
mineral development in Céte d’Ivoire.
The Ministry of Mining and Energy has

By Thomas P. Dolley

100% of equity ownership in the
parastatal Société pour le Développement
Minier ’de la Céte d’Ivoire (SODEMI).
SODEMI promotes the exploration and

exploitation of mineral resourc