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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 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 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 THE

LATIN AMERICA AND CANADA

By David B. Doan' and Staff, Branch of Latin America and Canada

INTRODUCTION

This regional report covers 1993
mining and related activity in
approximately 40 countries and territories
of Canada, Latin America, and the
Caribbean Basin. These countries of the
Western Hemisphere, as with the United
States, are endowed with a great variety
of minerals, including metals, industrial
minerals, and energy minerals. For most
of these countries, such mineral
production helps form foundations for
their economies and earns export credits
including hard currencies. Table 1
depicts an overall view of Latin America
and Canada’s production of its major
mineral commodities in 1993; subsequent
tables show the role of Latin America and
Canada in world mineral production,
trade, and import dependency on minerals
from Latin America and Canada by the
United States.

Overall, the picture emerges of a rich
mineral diversity throughout the
hemisphere, attracting increasing interest
and investment, and complementing the
mineral resources of the United States.
World Mineral

Position in the

Economy

By itself Latin America produced 20%
to 30% of the world’s total output of tin,
silver, copper, bauxite, iron ore, and,
with Canada, produced even greater
proportions of copper, silver, aluminum,
zinc, nickel, tin, gold, iron ore, and
lead.?

Moreover, Latin America and Canada,
separately and together, are of great
significance to the world economy as
producers of petroleum crude and natural
gas, petroleum refinery products, and
coal.

Canada led the world in production of
uranium and zinc, with a strong showing
in output of silver, gold, and nickel.
Chile led the world in production of
copper while Mexico led in the
production of silver, sodium sulfate, and
strontium.  Brazil led in output of
columbium and, although not the greatest
producer of iron ore, was the largest
exporter in recent years, as well as the
eighth largest steel producer in the world,
followed in the Western Hemisphere by
Canada and Mexico as second and third
largest producers there. Brazil was also
the fifth ranking source of manganese in
the world, followed by Mexico in Latin
America. After Russia, Canada was the
second largest world nickel producer,
with other significant production in the
hemisphere by Cuba and the Dominican
Republic.

By including the United States in
summary table 1 to show the position of
the entire Western Hemisphere in world
supply of mineral commodities, it is plain
that this hemisphere produced more than
one-half of the world’s copper and silver,
as well as more than 40% of the world’s
aluminum, 35% of world’s zinc, and
33% of world’s nickel. Among the
industrial minerals, in 1993 the Western
Hemisphere produced 42 % of the world’s
sulfur, 37% of its salt, and 32% of its
gypsum. Of the mineral fuels, this
hemisphere produced 44% of the world’s
output of natural gas, 35% of petroleum
products, 22% of crude, and 20% of
coal.

Production Trends

Nonfuel Minerals.—For all of Latin
America, the most significant production
of the region in terms of share of world
output includes tin, silver, copper,
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bauxite, iron ore, zinc, nickel, aluminum,
lead, and gold, in order of importance, as
shown in table 2. In recent years,
exploration, investment, and development
have taken various new discoveries to the
point of production such that tin, copper,
nickel, and aluminum have increased
Latin America’s world position in
production of these metals. Some of this
activity seemingly has been at the expense
of silver, zinc, and lead, which have
declined in terms of their proportion of
world production, partly because of
increased output in other countries. It
may be noted that Latin America’s world
share of output of bauxite and gold has
not changed much in the past 5 years, but
conspicuous effort is being exerted in
exploration and development for
production of these minerals. Gold has
been the center of attention in the Guyana
Shield of Venezuela and Guyana as well
as virtually all of the Andean countries.
The bauxite industry has weathered the
unusual surge of aluminum exports from
the former Soviet Union during the early
1990’s and is the object of increased
interest in Brazil and Venezuela for
domestic aluminum production. Jamaica,
the biggest Latin American producer,
exports virtually all of its production.

Energy Minerals.—World share of
Latin American production of petroleum
crude, natural gas, and petroleum
products dropped in 1993 compared with
a steady increase over a period of more
than 10 years. In spite of this, however,
new highs in output of crude were
achieved by Bolivia, Colombia, and
Cuba. The top seven producers were
Mexico, Venezuela, Brazil, Argentina,
Colombia, Ecuador, and Trinidad,
representing 97.5% of the regional total.




Bolivia and Colombia also reached new
highs in production of natural gas.

Canada likewise confirmed a new high
in production of both crude and natural
gas and, if combined with Latin America
and the United States, showed the
Western Hemisphere to represent 44 % of
the world’s share of natural gas
production and 22% of crude oil
production.

Brazil, Venezuela, and Mexico led
Latin American production of refinery
products in that order and, with Canada
and the United States, the region achieved
a world’s share of 35%.

Coal output in Latin America was led
by Colombia, Mexico, and Venezuela, in
that order, with products that were
generally competitive in world markets
while increasing local and regional
market share over the past 10 to 20
years. These coals range from anthracite
through semianthracite, bituminous, and
subbituminous, depending upon the
country, and some lignites used locally in
most cases. Latin American coals are
suitable for both metallurgical and
thermal use, as is true for Canadian and
U.S. coals. Together, the Western
Hemisphere coal output amounts to a
20% world share.

Regional Mineral Trade

Latin American mineral commodity
exports to the remainder of the world,
including iron, steel, and fuels,
represented an estimated total value of
$47 billion in 1992. Roughly 44 % of this
went to North America, 21% to Western
Europe, 14% stayed in Latin America,
and 12% went to Asia. The final 9% or
so went to Africa, the Mideast, former
Soviet Union, Eastern Europe, and
elsewhere. Corrected data for 1990 show
a roughly similar total value, with
Venezuela in the leading export position
followed successively by Mexico, Brazil,
Chile, Colombia, Trinidad and Tobago,
Peru, Ecuador, Cuba, and Argentina for
the top 10. In order of value, the most
significant mineral exports were
petroleum crude, silver, copper, gold,
bauxite, zinc, and aluminum. Canada’s
leading export was natural gas into U.S.

pipelines followed by, for world markets,
aluminum, iron and steel, fertilizers,
copper, and nickel.

Two noteworthy items involve
Colombia and Venezuela in energy-
mineral trade. Although Latin America
is not a big coal producer in terms of
world share, Colombia nonetheless has
established a thriving export market in
thermal ("steam") coal, starting from less
than 1 Mmt/a in 1983 and increasing to
more than 15 Mmt/a by 1992. The aim
is a target of 35 Mmt/a into the export
market by 2000. For its part, Venezuela,
long an exporter of petroleum crude and
refinery products, has now become an
exporter of coal.

The United States has been the
principal market for mineral exports by
most of the countries in the region. The
bordering countries of Canada and
Mexico have traditionally sold the major
part of their surplus mineral output to the
United States, and the latter, in turn, has
come to depend upon Canada and Mexico
for a large variety of mineral
commodities. Table 3 shows that for the
period 1990-93, Canada was the principal
foreign seller to the United States of
cobalt, potash, antimony ore, iodine,
gypsum, nitrogen, sulfur, iron ore, salt,
lead, cement, and silver in order of U.S.
net proportionate import dependency.
From the other direction, Mexico was the
principal source of graphite, strontium,
magnesium compounds, and sodium
sulfate. In addition, Brazil has been the
primary source of columbium, tin, and
silicon.

The United States imported petroleum
crude from eight countries in Latin
America in 1993, as depicted in table 4.
The greater part of the crude came from
Venezuela, Mexico, Colombia, Trinidad
and Tobago, and Ecuador in order of
import volume. Canada is the other
principal supplier, ranking between
Venezuela and Mexico in importance.
For petroleum refined products,
Venezuela remains the leading source
with Canada again in second place, but
the Netherlands Antilles becomes a strong
third.

U.S. petroleum crude and products
supplies from Latin America in 1993

represented 28% of total U.S. imports,
but combined with purchases from
Canada accounted for slightly better than
40% of total U.S. imports, or an
estimated 15% to 17% range of total
U.S. consumption for the year. Overall,
the United States clearly relies heavily on
Western Hemisphere sources of energy
minerals. The import picture is not
complete, however, without noting the
increasing dependence by the United
States on imports of natural gas from
Canada, which supplies roughly 10% of
U.S. natural gas consumption and all but
a very few percent of total gas imports.

Trade Liberalization Developments

In an action of great historical
significance, the United States, Canada,
and Mexico ratified the provisions of the
North American Free Trade Agreement
(NAFTA), scheduled to go into effect on
the first day of 1994. This agreement
creates the largest and richest trading bloc
in the world, including 370 million
consumers and an annual output
approximating $7 trillion. NAFTA
automatically replaces the Free Trade
Agreement between the United States and
Canada after S years of generally
successful operation.  The excellent
infrastructural  connections  between
Canada, the United States, and Mexico,
including railroads, highways, and
pipelines, were expected to be a
significant factor in the marketing of
mineral commodities. Other Latin
American nations, Chile in particular,
viewed the possibility of eventually
joining NAFTA, which would enable
greater freedom of mineral trade and,
ultimately, greater efficiencies of
production. The phased reduction of
tariffs under NAFTA should increase and
strengthen the diverse trade in mineral
raw materials and mineral-derived
materials between the United States and
both Mexico and Canada.

Other Latin American’ countries
however, over the past 30 years or more,
have entered trade agreements between
themselves, such as the Southern Cone
Common Market (MERCOSUR)
including Argentina, Brazil, Paraguay,
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and Uruguay; Chile’s bilateral Free Trade
Agreement with Mexico; the Venezuela
and Colombia agreement with the Central
American Common Market; Venezuela’s
agreement with Chile to begin phasing
out tariffs over a 6-year period; and a
free-trade pact between Colombia,
Mexico, and Venezuela to phase out
tariffs.

During MERCOSUR negotiations
Brazil discussed measures to lower its
average tariff to approximately 14% and
abolish the 40% ceiling on foreign
investor stockholdings in privatized
companies. Brazil also signed an
agreement with Peru to reduce tariffs on
bilateral trade by 50%. Chile signed an
agreement with Colombia to eliminate
tariffs entirely by 1999. Also in 1993,
Argentina signed a bilateral investment
treaty with the United States guaranteeing
U.S. investors the best of national or
Most Favored Nation treatment, free
transfer of profits, and access to
international arbitration.

Privatization and Investment Interest

Many governments recognize that
privatization of ownership and acceptance
of foreign investment fosters vigorous
growth, not least in the mining industry,
leading to enhanced revenues and, for
many countries, expanded overall
economic strength in labor and wages.
The year 1993 saw the continuation of a
strong trend toward privatization in Latin
America. A significant proportion of
U.S. and Canadian interest, and mining
development capital, was shifting to Latin
America. The most popular geological
exploration targets were the Cordillera
and the Guyana Shield. The Cordillera
extends southward through Mexico and
Central America to the Andes of South
America, virtually to Tierra del Fuego.
The Guyana Shield comprises parts of
northern Brazil and smaller countries
between Brazil and the northern coast.
The lure of rights to private ownership in
Latin countries such as Argentina,
Bolivia, Chile, Colombia, Ecuador,
Guyana, Mexico, Peru, and Venezuela,
attracted great interest in terms of the
mineral endowment of those countries.

Even Cuba, seeking sources of hard
currency for its economy, increasingly
accepted exploration efforts by foreign
companies for metals and petroleum
while entering negotiations to formalize
its long-term processing of nickel matte
in Canada.

Venezuela courted foreign exploration
for metals, particularly gold, and
encouraged joint efforts in petroleum
operations. A true gold rush began
around "Kilometre 88" on Highway 10
south of El Dorado, the site of the Las
Cristinas (Placer Dome 70%,
Government 30%) major gold project.
Many other companies, mostly but not
entirely U.S. and Canadian, acquired
concessions throughout this area, roughly
30 km by 45 km. Although public
concern remained high over mercury
pollution in the Las Cristinas area from
old garimpeiros’ (illegal miners) panning
operations, interest did not stop there.
Many of the same companies explored for
gold and diamonds toward the south and
east, throughout the Guyana Shield but
north of the Brazil border, through
Guyana, Suriname, and French Guinea.
Brazil, itself highly mineralized and a
major player in the mining world,
awaited elections and the possibility of a
new president whose campaign platform
declared in favor of constitutional
amendments affording privatization of
state-owned monopolies with the opening
of oil and mining to foreign investment.
Privatization of business ownership and
operations advanced steadily in countries
such as Bolivia, Chile, Colombia,
Ecuador, and Peru, and was anticipated
in others. After adopting new mining and
environmental laws in 1992, Mexico
continued its privatizing efforts. Chile’s
state-owned Comision Chilena del Cobre
(CODELCO) opened negotiations on a
joint venture with the Cyprus Amax
Mineral Co. (U.S.) on the El Abra
copper project, according to CODELCO.
Commitments in the $4 billion to $6
billion range in major capital investments
were being considered for this and a
number of other new copper projects or
expansions along with several new gold
mining projects in Chile, which was on
its way to becoming the most active
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mining country in the world. Similarly,
the Peruvian Government negotiated the
sale of its Cerro Verde copper project to
the U.S. company Cyprus Mines, and
began negotiation of the sale of the
Tintaya copper mine to another U.S.
company, Magma Copper. In 1992, the
Chinese Shougang Corporation purchased
Hierro Peru as part of a new Chinese
strategy to take equity and/or ownership
positions in long-term mineral supply
sources.

The Corporacion Minera de Bolivia
(COMIBOL), once the leading mineral
producer in the country, began seeking
private partners to operate its existing
mines under joint-venture or other
contracts.

In Canada, privatization was not a
concern. That country recently has seen
increasing environmental challenge to
property development, mining, and
closure or abandonment. The industry
has striven to respond to responsible
criticism by way of adopting
environmentally acceptable methods of
operation. However some companies
have chosen to shift their interest
elsewhere, particularly to Latin American
countries. Otherwise, groups of
Canadian citizens representing all views
have combined in an extended "parley at
the summit" to produce a preliminary but
comprehensive statement attempting to
reconcile conflicting interests between
preservation and development. Called the
Whitehorse Initiative, this effort brought
together a coalition of Federal and local
governments, native peoples, industry,
labor unions, and non-governmental
organizations to formulate a common
policy integrating public land use,
resource development, and the
environmental and economic concerns of
the nations people. Some progress was
evident by yearend 1993, but much work
remained.

'Acting chief, Branch of Latin America and Canada,
Division of Intemational Minerals. Based on information
available as of Dec. 1994.

*Unless otherwise noted, all listings of mineral
commodities for enumerative or comparative purposes are
stated in order of importance based on volumes produced,
exported, or imported.
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TABLE 1 .
PRODUCTION OF SELECTED MINERALS IN LATIN AMERICA AND CANADA, 1993

(Thousand metric tons, unless otherwise specified)

Metals
Aluminum, . Cop‘per, Gold Iron ore, Lead mine Nic‘kel, Silver Steel, Tfn, Zi.nc,
metal Bauxite  mine (tons)  gross weight output (tons) crude ™" mine
output output output output

Argentina 165 — ® 1 - °19 — 47 2,812 - 40
Bolivia — - (6] 10 51 21 - 333 — 19 125
Brazil 1,200 9,357 44 79 159,000 4 30 155 25,200 26 170
Chile — - 2,055 33 7,379 o — 961 1,063 - 29
Colombia — 2 4 27 m m 23 7 (¢)) - (6]
Costa Rica — — — (¢)] — — — (¢)) —_ —
Cuba — — 2 — — — 30 — (¢)) - —
Dominican Republic — . 2 - - - 24 ‘13 35 - —
Ecuador - - ()} ‘12 - - - - 20 — 1)
El Salvador 2 — — - - — - — ‘12 — -
Guatemala —_ - — 1) 3 (6] — — - — 23
Guyana — 2,126 — 10 — — - — — — —
Honduras — — 1 (¢)] — °10 — 45 7 - 27
Jamaica — 11,391 — — — — - — 25 — —
Mexico 26 - 301 10 *15,000 154 — 2,136 9,189 3 370
Nicaragua - - - 1 — - - 2 - — -
Panama - - - (6Y) - - - (¢)) — — -
Paraguay - - - - - - - - ‘86 — -
Peru — — 369 10 2,848 82 - 691 338 10 124
Suriname 30 3,300 — ) — - - - - - —
Trinidad and Tobago — — — — — — - — 515 — —
Uruguay °42 - - - - - — - *40 - -
Venezuela 568 2,914 — 9 16,851 - — - 3,356 - —
Other® — — — 2 — — — — - - —
Total Latin America 2,033 29,000 2,778 204 201,132 290 107 4,930 42,698 58 908
Share of world percent 10 28 30 9 20 10 12 31 6 32 13
Canada 2,309 — 734 153 30,568 182 188 888 14,387 - 1,007
United States 3,695 w 1,801 331 55,700 362 5 1,645 88,793 (6)) 513
Total Western Hemisphere® 8,037 29,090 5,313 688 287,400 834 300 7,463 145,878 58 2,428
Share of world percent 10 28 57 30 29 29 33 53 20 32 35
Total world 19,816 105,550 9,352 2,300 1,000,000 2,926 899 14,000 730,000 180 6,895

See footnotcs at end of table.
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TABLE 1—Continued
PRODUCTION OF SELECTED MINERALS IN LATIN AMERICA AND CANADA, 1993

(Thousand metric tons, unless otherwise specified)

Industrial minerals Fuels
Sulfur. Natural gas, Petroleum
Barite, Cemcnt., Gypsum  Phosphate Salt, all all ’ Coal, all _gross (thousand 42-gallon barrels)
crude hydraulic crude rock forms £ grades (million cubic
orms meters) Crude Products

Argentina 44 5,647 570 — 1,001 —_ 200 27,200 . 220,000 133,077
Barbados — 200 - — - - - 35 °470 2,200
Bolivia - 480 4 — (6)) 1 - 5,593 8,116 9,812
Brazil 70 28,000 809 27 8,200 °339 4,565 7,210 232,780 526,940
Chile 2 2,600 511 15 1,443 386 1,793 4,020 5,208 48,600
Colombia 5 7,664 439 18 400 51 21,713 5,350 165,380 84,303
Costa Rica — 750 - - 45 — - - — 4,000
Cuba — 375 °125 — 185 1) — - 7,320 55,200
Dominican Republic - 1,300 85 — ‘12 — O - — 10,365
Ecuador — 2,200 24 - — ‘14 - 200 126,000 44,160
El Salvador - 861 °5 - 30 - - - - 6
Guatemala 2 1,400 60 — °100 - - 10 1,700 5,000
Honduras —_ 645 26 —_ <30 - - —_ —_ 1,900
Jamaica — 451 153 — “14 - - - —_ 7,000
Mexico 136 27,100 5,340 4501 7,491 1,666 10,215 37,000 974,141 585,400
Nicaragua — 567 11 - °15 — - - — 4,631
Panama - °300 —_ —_ 20 —_ — —_ —_ 9,500
Paraguay - °326 °5 - - - - - - 2,000
Peru 17 2,089 35 18 238 66 94 1,200 42,298 85,600
Suriname - 50 - — - - - - 1,500 -
Trinidad and Tobago - °485 - - - 5 - 8,200 43,600 30,000
Uruguay 15 °500 °145 — - 2 - - - -
Venezuela - 6,842 224 - 370 135 3,940 42,459 894,250 406,464
Other* [¢) °505 - °10 500 °100 - - — 132,000

Total Latin America 291 91,337 8,571 589 20,094 2,764 42,520 142,477 2,695,763 2,188,158

Share of world percent 6 7 9 - 11 5 1 7 9 9
Canada 59 6,672 8,097 - 11,169  °8,312 65,000 °165,400 614,697 *604,910
United States 335 72,400 15,812 35,494 38,615 10,959 857,674 649,249 3,225,140 5,527,000

Total Western Hemisphere® 685 170,409 32,480 36,083 69,878 22,035 965,194 957,126 6,535,600 8,320,068

Share of world percent 14 13 32 27 37 42 20 44 22 35

Total world 4,900 1,300,643 100,000 131,641 190,000 52,000 4,865,000 2,172,000 29,225,550 24,041,000
‘Estimated. W Withheld to avoid disclosing company propri data.
'Less than 1/2 unit.
*Incudes French Guiana.
’Excludes Greenland.
“Includes only output used to manufacture fertilizers.
Sincludes Aruba, The Bah Barbedos, Guadeloupo (olc.) Guadeloupe, Haiti, Martinique, the Netherlands Antillos.

“Includes synthetic crude (from oil shale and/or tar sands).
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TABLE 2

(Percent of total world output)*

THE ROLE OF LATIN AMERICA IN WORLD MINERAL PRODUCTION

THE MINERAL INDUSTRY OF ASIA AND PACIFIC—1993

Commodity 1985 1990 1991 1992 1993
Tin 25 28 26 31 32
Silver 35 35 34 34 31
Copper 26 26 27 28 30
Bauxite 20 24 30 28 28
Iron ore 17 21 20 21 20
Zinc 17 17 18 17 13
Nickel 6 11 11 12 12
Aluminum 8 10 10 10 10
Lead 15 13 13 12 10
Crude oil 12 11 12 12 9
Gold 10 9 9 9 9
Petroleum products 7 9 9 9 9
Cement 7 7 7 7 7
Steel 5 5 5 5 6
Coal 5 1 1 1 1
“Estimated.
'By vohune.




TABLE 3
U.S. IMPORT DEPENDENCY ON WESTERN HEMISPHERE MINERAL SOURCES

(In Percent of total imports-1990-93)
Overall
Mineral commodity dependency First rank Second rank Third rank Fourth rank
percent i
Arsenic 100 Other 30 Chile (22)  Mexico (15)  Other
Bauxite 100 Other @33) Jamaica (29)  Brazil (149  Guyana 11
Columbium 100 Brazil (66) Canada (25)  Other Other
Graphite 100 Mexico  (29) Canada (27)  Other ()  Brazil @
Maganese ore 100 Other 53) Other (22)  Brazil (11)  Other
Strontium 100 Mexico  (99) Other Other Other
Fluorspar 89 Other “3) Mexico (27)  Other Other
Tungsten 84 Other 45) Bolivia © Peru (M  Other
Nickel 75 Other (v))) Other (23) Canada (16)  Other
Tin 81 Brazil 25) Bolivia (24  Other Other
Cobalt ! Canada (91) Other Other Other
Potash 84 Canada (51)  Other (15)  Other (10)  Dominican Republic  (6)
Cadmium 57 Other (86) Other @  Mexico (2) Other
Barite 51 Other () Chile (43)  Other Other
Antimony ore 66 Canada (37) Mexico (18)  Other Other
Todine 46 Canada (41) Other Other Other
Selenium 58 Other ™2 Other (19)  Mexico (5)  Other
Silicon 34 Brazil 29 Other (15) Canada (13) Venezuela (11)
Gypsum 29 Canada (21) Mexico (22) Other Other
Magnesium compounds 26 Mexico  (46) Peru (24) Canada (20) Other
Zinc, ore and metal 25 Other (76) Ecuador (M  Mexico (5)  Other
Pumice 26 Other (53) Canada (16)  Mexico @8  Other
Nitrogen (ammonia) 15 Canada  (60) Mexico (39)  Other Other
Sulfur 15 Canada (32) Trinidad and Tobago (30) Other (23)  Mexico (12
Iron ore 12 Canada (44) Mexico (29  The Bahamas (12) Chile (O]
Tron and steel 12 Other  (31)  Canada @2l)  Other (15)  Brazil ®
Salt 12 Canada  (53) Brazil (21)  Venezuela (21)  Other
Lead 11 Canada (67) Mexico (24)  Peru (6)  Other
Cement 8 Canada (37) Mexico (14)  Colombia (9  Other
Copper 7 Canada (49) Chile (15)  Mexico (13)  Other
Silver 1 Canada  (95) Canada 25  Peru (10)  Other
Sodium sulfate 1 Mexico  (29) Mexico “@ Other Other

Source: U.S. Bureau of Mincs, Mincral Commodity Summaries 1993.
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TABLE 4

U.S. DEPENDENCY ON IMPORTS OF PETROLEUM FROM LATIN AMERICA, 1993

THE MINERAL INDUSTRY OF ASIA AND PACIFIC—1993

Source: U.S. Department of Encrgy, Encrgy b

P’ . A deett . D

Supply Annual 1993. Junc 1994,

(Thousand 42-gallon barrels)
Country Cn‘lde Percent Petrolum Percent Total Percent
oil share products' share petroleum share

Venezuela 368,650 46.8 104,390 56.0 473,040 48.6
Mexico 314,995 40.0 10,220 5.5 325,215 334
Colombia 51,465 6.5 210,585 5.7 62,050 6.4
Ecuador 20,075 2.6 6,935 3.7 27,010 2.8
Netherlands Antilles — — 28,105 15.1 28,105 29
Trinidad and Tobago 28,470 3.6 1,095 .6 29,565 3.0
Brazil — — 28,030 43 8,030 .8
The Bahamas —_ — 11,315 6.1 11,315 1.2
Argentina — — 2,920 1.6 2,920 3
Peru 4,380 .6 2,190 1.2 6,570 7

Total 788,035 100.0 185,785 100.0 973,820 100.0

Total U.S. imports 3,038,990 100.0 389,090 100.0 3,428,080 100.0

From Latin America 788,035 25.9 185,785 47.8 973,820 28.4

From Canada 327,770 10.8 84,315 21.7 412,085 12.0

From Western Hemisphere 1,115,805 36.7 270,100 69.4 1,385,905 40.4
'Composed of LPG, motor gasoline, jet fucl, 1 fuel oil, k asphalt, and other products.
2Mostly residual fuel oil.
Note: Totals may not equal sum of comp owing to ind
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Argentina, the second largest country
in South America after Brazil, continued
to be a modest producer of minerals. Its
(mining activities, excluding)
hydrocarbons, accounted for an estimated
0.3% or less of the country’s 1993 gross
domestic product (GDP) of about $261
billion.! Argentina’s mining industry is
relatively small, with an annual output of
$300 million and a work force of about
16,000 people. Of a total of 12,500
registered mines, only 900 are being
mined. In 1993, Argentina continued its
self-sufficiency in energy resources (coal,
gas, petroleum, and uranium) and was a
large producer of electricity. Argentina
was the fourth largest producer of crude
oil and natural gas in Latin America and
ranked third in world production of boron
minerals.  Argentina had the most
advanced nuclear energy program in
Latin America, with two nuclear plants in
operation and a third one under
construction. Nuclear plants provided
7,081 MW of electric power to Argentina
in 1993, or 12.6% of the total of 56,273
MW. The real GDP grew by about 5%,
thus making 1993 the third year in a row
of economic recovery. The Argentine
economy has been stable since early
1991. However, the rate of economic
growth has slowed. Argentina’s real
economy is still growing, though less
rapidly than in 1991-92. Inflation has
fallen from levels as high as 1,345% in
1990 to 7.4% in 1993. Since 1990
nearly every business unit controlled by
the government has been transferred to
the private sector through sales of
ownership or service concessions. Among
the companies or business units privatized
were telephone services; electricity
generation, transmission and distribution;
natural gas transportation and
distribution; all aspects of petroleum

THE MINERAL INDUSTRIES OF
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production and sale; railroad; highways;
ports and port services; steel mills;
petrochemical companies; and radio and
television stations. By the end of July
1993, the privatization program had
brought in $8.3 billion in cash and
permitted the government to retire
approximately $13 billion in debt paper.
The program has assisted the government
in reducing expenditure and improving
the public accounts. Instead of draining
public revenues to cover losses, the newly
privatized companies are paying taxes.
Privatization, in the broad sense of term,
will continue after the remaining public
enterprises have been turned over to the
private sector. Licenses have been offered
for services such as cellular telephones
and for projects such as the construction
of pipelines and bridges will appear in the
near future. Parallel privatization
programs in the provinces also will
continue. According to government
officials, the public and private demand
for investment in infrastructure will reach
$35 billion for the period 1993-2000.
Argentina’s mineral production and
trade remained almost negligible in terms
of their contributions to the GDP and
total exports. Total mineral sector exports
in 1993, excluding hydrocarbons,
declined to an estimated $50 million,
36% lower than those in 1992. Metallic
mineral exports represented 60.5% and
industrial minerals 39.5% of the total
nonfuel mineral sector’s exports figure.

GOVERNMENT POLICIES
AND PROGRAMS

Foreign investment is virtually
unrestricted in Argentina. The rules
covering foreign investments are
contained in the Foreign Investment law
No. 21,382/76 as amended by law No.
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22,208, law No. 23,696, and later by law
No. 23,697 of August 1989. The law
entitles foreign investors to the same
rights and subject to the same obligations
as domestic investors. Foreign investors
are entitled without approvals or
formalities, to repatriate capital and remit
profits at any time and have unrestricted
access to foreign exchange markets.

Several major regulations were enacted
in 1993 to form a more comprehensive
and growing body of mining legislation,
hence, on May 24, 1993. The
Government has promulgated a new
Mining Investment Regulation Law (law
No. 24,196), Mining Reorganization Law
(law No. 24,224), and the Federal
Mining Agreement (law No. 24,228) (El
acuerdo Federal Minero). The Mining
Investment Regulation Law is a
promotional law based on tax incentives
aimed toward (1) creating a stable
business environment for mining
activities, (2) alleviating the tax impact in
the initial development stages, and (3)
promoting the importation of mining
equipment and machinery.

The Argentinean Mining Code was
first enacted as law No.1919 in 1986.
Subsequent amendments have been
introduced to the Code and one of the
most important is the law No. 22,259, of
August 1980, which defines ownership
and sovereignty and along with the
Argentine Mining Code, regulates the
rights and obligations arising from and
procedures applicable to the acquisition,
extraction and implementation. The
mining code includes rules intended to
attract leading companies to engage in
mining operations through public tenders.
Large-scale production may also be
carried out through regular prospecting
permits. There are no restrictions on the
involvement of foreign companies in
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mining and owning mining properties,
nor is there any discrimination against
them in obtaining local financing in
dollars or local currency. Furthermore,
there are no export duties on mining
products. The law No. 24,196 instituted
a new system for mining investment. To
be eligible for this system, individuals
and corporations must be domiciled in
Argentina and register with the National
Mining Department. The system will be
applicable in all the provinces that have
ratified it.

The system specifically excludes oil
and gas activities, as well as the
manufacture of cement, tiles, ceramics,
sand, pebbles and gravel. In addition, it
guaranteed tax stability for 30 years,
stable foreign exchange and customs
treatment, income tax deductibility of the

full amount of prospecting and
exploration outlays, income tax
deductibility of an environmental

conservation allowance up to a maximum
of 5% of operating costs for extraction of
minerals and smelting, accelerated
depreciation rates on income taxes for
investments made in carrying out new
mining prospects or extending the
productive capacity of existing
operations, in line with the new
guidelines, income tax exemption for
profits, exemption from import duties,
statistical taxes and other taxes on import
of capital goods, and equipment and spare
parts.

Under the New Reformed Mining
Code, private output of minerals,
including metallic, industrial minerals,
and mineral fuels, would not be taxed if
exported. Article 2,342 of the Argentine
Civil Code declares that gold, silver,
copper, and fossil substances are the state
or provinces’ properties despite
possession of the land by persons or
corporation. The mining code states that
mineral resources belong either to the
state or the provinces, depending on
location. The state and the provinces
grant mining concessions and control the
fulfillment of obligations and duties
outlined by the law. Equipment can be
imported tax free, and Federal taxes on
multinational companies would be
maintained at existing levels. The
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Argentine Government intends that the
private sector, not the state, has the
leading role in promoting mining
development.

Argentina is a member of the Latin
American Integration Association
(ALADI) and the Southern Region
Common Market Treaty (MERCOSUR).
In 1993, senior mining officials from
Argentina and Chile signed an agreement
to integrate the mining industries of the
two countries. Several Provincial
governments were very active in
promoting joint-venture explorations in
1993. The governments of Catamarca
(Bajo La Alumbrera, gold/copper
project), San Juan (El Pachon, copper
project), Neuquén (Rio Colorado, potash
project) and San Juan Provinces
reorganized into more flexible
organizations that were at liberty to form
joint ventures. At yearend, Musto
International Musto Exploration Ltd. had
completed its feasibility study on the
copper/gold Bajo la Alumbrera deposit in
Catamarca and was soliciting offers for a
joint-venture partner. At yearend Musto
announced that on February 2, the
Ministry of Economy and Public Works
of Argentina will announced the 50-50
joint-venture project with Mount Isa
Mines (MIM). CRA of Australia also has
completed an option agreement with
YAMIRI Company of La Rioja to explore
the well known Famatina copper deposit
in northwest Argentina. Broken Hill Pty.
Co. Ltd. (BHP), Anglo-American Corp.,
Rio Tinto Zinc Corp. Ltd. (RTZ).,
American Resources Corp., F.M.C.
Lithium International, Pacific Rim
Mining Corp., Placer Dome Inc., and
San Jose Argentina (LAC Minerals of
Canada and other foreign companies)
were carrying out exploration programs
throughout the country.

ENVIRONMENTAL ISSUES

Argentina has initiated a number of
measures to regulate, monitor, and
improve its environmental standards.
Until recently, Argentina’s environmental
protection applied primarily to the
provinces. In 1992, the Government
established the National Secretariat of the

Environment pursuant to a presidential
decree calling for a balance of economic
development with natural resource
conservation, environmental
improvements and pollution prevention
and remediation. Critical environmental
issues facing Argentina include water and
air pollution and hazardous-waste
disposal. Local, provincial and national
authorities are moving toward more
stringent enforcement of environmental
laws.

Argentina recently adopted
environmental regulations  requiring
industrial companies to meet stricter
environmental standards, which are
comparable to those in the United States
and the European Community. These
regulations establish a general framework
for environmental protection, including
fines and criminal penalties. The
Government also has established a
national registry of producers and
handlers of hazardous wastes. These
companies must pay annual fees based on
the volume of hazardous waste they
handle and the earnings they generate.

PRODUCTION

Argentina continued to be the world’s
third largest producer and exporter of
boron minerals and byproducts after the
United States and Turkey. It also
produced modest quantities of base metals
such as cadmium, copper, lead, silver,
manganese, and zinc; other industrial
minerals such as asbestos, barite, boron,
bentonite, clays, celestite, diatomite,
feldspar, fluorspar, graphite, gypsum,
kaolin, marble, sodium carbonate,
vermiculite, and others. Mineral fuels
such as coal, coke, crude oil, and natural
gas, and uranium also were produced.

Production of precious metals was
limited; gold output in 1993 reached
1,350 kg, almost the same as in 1992.
Smelter and refinery production of most
metals, including ferroalloys, generally
remained at about the same level as that
of 1992. Argentina’s major nonferrous
metals industries aluminum, copper, and
zinc like the steel industry, were impacted
by import-export regulations. Argentina’s
only primary aluminum producer,
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Aluminios Argentinos, S.A.I.C.
(ALUAR), produces about 165,000 mt/a
of aluminum ingot, billet, and slab and
exports 60% to 65% of these products,
mostly to Japan. Crude steel production
in Argentina increased slightly in 1993 to
about 2.95 Mmt, while domestic
consumption increased to 2.1 Mmt from
1.9 Mmt in 1992. The biggest producers
of steel in Argentina were Sociedad
Mixta Siderurgica Argentina (SOMISA)
and ACINDAR-Industria Argentina de
Aceros S.A. which were privatized in
1993. Production of crude oil and
refinery products maintained the same
level in 1993 compared with that of the
previous year. (See table 1.)

TRADE

The National Customs Administration
and the National Institute of Statistics and
Census reported the value of exported
nonfuel minerals, mineral related
products, and metals to be approximately
$50 million, a decrease of 36 % compared
with that of 1992. The export value of
crude oil and refinery products increased
38.3% to $848 million in 1993. Small
quantities of both commodities were
exported to the United States. The
following principal nonfuel mineral
exports were classified in five groups
based on their export value: (1) borates,
25.9%, of which boron minerals were
2.2%; boric acid, 10.3%; and sodium
borate, 13.4%; (2) metals, 23.5%, of
which refined zinc was 23.0% and
refined lead 0.5 %; (3) metallic minerals,
22.5%, of which lead minerals were
19.4% and zinc minerals 3.1%; (4)
granites, 12.0%, of which manufactured
was 11.6% and granite in blocks 0.4 %;
and (5) others, 16.1% (mostly of perlite
was 2.9%; and bentonite 2.6%). In
1993, the nonfuel mineral and mineral-
related products exported went to almost
51 countries, including as follows:
Brazil, 30.5%; the United States, 15.1%;
Belgium, 12.7%; Japan, 8.6%; Chile,
6.1%; Uruguay, 5.1%; Morocco, 4.7 %;
and Bolivia, 1.1%.

The total amount of steel imported
reached 1,281,000 tons, 65% from
Brazil, 10% from Poland, 5% from South
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Africa, and the remainder from other
countries. In 1992, the steel industry had
to import about 1.8 Mmt of iron ore and
concentrate for a total value of $61.1
million and 993,000 mt of coal for the
coke plants for the amount of $66.4
million.

STRUCTURE OF THE
MINERAL INDUSTRY

The Secretariat of Mines is a unit
under the Ministry of Economy and
Public Works and Services, one of the
eight ministries of the National Executive
Branch. The Secretariat of Mines defines
and controls the tasks performed by the
National Mining Board and the National
Geological Service Board. The Mining
Subsecretariat promotes and coordinates
the mining technology policy, establishes
the development and incorporation of new
technologies, and monitors and preserve
the single data bank of mining and
geological information. The National
Mining Board’s responsibility concerns
programming and supervising the
country’s mining policy with regard to
exploration and production of mining
resources through the corresponding
surveys. The Mining Evaluation' Board
evaluates mining projects and draws up
economic mining profiles of field and
mining projects. The Mining
Development Board proposes
engineering, benefit, and mineral
treatment projects, and promotes the
incorporation of new technologies. It also
is responsible for mine operating cost
studies and proposing mine health and
safety rules.

The National Geological Services
Board is responsible for examining the
geology of nonrenewable resources of the
national territory and ensuring the
availability of geoscientific information
and technical expertise required to
promote the efficient use of natural
resources. The following boards,
developing specific tasks, depend on the
National Geological Services Board: The
Regional Geology Board, The Mining
Geological Resources Board, and The
Environmental and Applied Geology

Board.

The Comisién Nacional de Energia
Atémica (CNEA) controls Empresa
Nuclear Mendoza’s uranium production
from the Sierra Pintada Mine and
provides the uranium needed for the
Atucha I and the Embalse nuclear
powerplants in Buenos Aires and
Cérdoba, respectively.

Between 1989 and 1993, Argentina
privatized the majority of the public
enterprises controlled by the national
Government. The process was expected
to be completed by yearend. In 1993, the
privatization of provincial energy, water,
and other services will continue. The sale
of shares in the National Oil Co. YPF
will also continue in 1993. This process
has brought in significant resources to
reduce the public debt and to bring order
to the finances of the State. The financial
results of the privatization program,
1990-93 were as follows: in cash, $5.44
billion; in debt paper at market prices,
$4.42 billion; and in debt transferred,
$1.57 billion for a total $11.43 billion.
The distribution of assets of privatized
companies, according to country of origin
of purchasers, is as follows: local
companies, $4.61 billion or 27.9%;
foreign companies, $6.82 billion or
41.2%; and the national Government,
$5.10 billion or 30.9%. Total asset were
value at $16.53 billion.

The mineral industry in the private
sector was composed of several mining
and manufacturing companies, such as
ALUAR, Cementos Loma Negra
C.I.A.S.A., Cia. Boroquimica
SAMICAF, Cia. Minera Aguilar S.A.,
Cfa. Minera Tea SAMICAF, Sulfacid
SACIyF, and hundreds of small metallic
and industrial mineral companies engaged
in mining activities throughout Argentina.

At yearend, there were 10.9 million
people employed nationwide, of which
12% were in agriculture, 31% in
industry, and 57% in services. Of the
total labor force, approximately 3 million,
or 28%, was organized in labor unions.
Approximately 8.6% of the labor force
was unemployed in 1993. Of the total
labor force employed in industry, 7,000
were in the cement industry, 36,000 in
the metallurgical plants, 16,000 in the
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mining sector, and 21,000 in the oil and
gas industry. (See table 2.)

COMMODITY REVIEW
Metals

Aluminum.—Primary aluminum in
Argentina was produced by Aluminios
Argentinos S.A.I.C.(ALUAR).
ALUAR’s refinery in Puerto Madryn,
Chubut Province, has an installed
production capacity of 170,000 mt/a of
primary aluminum.

At yearend, the confrontation at
ALUAR over downsizing and pay cuts
had ail the makings of a test case for the
Government’s new labor legislation which
allows employers to adjust wage and
employment levels to market conditions.

Copper.—International Musto
Exploration Ltd. of Canada, was awarded
the right by Yacimientos Mineros Agua
de Dionisio (YMAD) to carry out a
feasibility study and bring the project to
production. Pursuant to the award
agreement dated January 15, 1992,
International Musto has committed to
carry out a final feasibility study of the
Bajo La Alumbrera project. Upon
payment of $1 million, exclusive tenancy
to the Bajo La Alumbrera deposit was
granted to Musto on May 8, 1992, with
the condition that the final feasibility be
completed by November 8, 1993. Upon
submitting a positive feasibility study with
a mine development program, Musto
must also pay YMAD $2 million, to be
followed by an additional $2 million upon
achieving commercial production.
Geological reserves, as determined by
Mineria Tecnica Consultores Asociados,
MINTEC of Tucson, Arizona, in 1992
were estimated to be 450 Mmt averaging
0.50% copper and 0.62 g/mt of gold to a
depth of 300 m. The deposit is open at
depth and potential exists for geological
reserves of 750 Mmt or more at similar
grades. Proven and probable minable
reserves using a 0.20% copper only
cutoff are estimated to be 337 Mmt
averaging 0.534 % copper and 0.698 g/mt
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of gold to a depth of 300 m.

Musto has engaged the engineering
firm of Wright Engineers to perform a
final feasibility study on the Bajo La
Alumbrera deposit, with a scheduled
completion date of July 1993. At the end
of 1993, International Musto Exploration
Ltd. had completed it feasibility study on
the Bajo de la Alumbrera deposit in
Catamarca and later formed a 50-50 joint
venture with Mount Isa Mines (MIM).
The development of the mine and
infrastructure, including a significant
improvement of the rail system from
Belen in Catamarca to the port in Rosario
(1,300 km) would require an investment
of $580 million. MIM will be the
operator and has begun with engineering
and some site preparation activities. Bajo
de la Alumbrera will produce 90,000
mt/a of copper concentrate and about
1,500 kg of gold in early years by mid-
1997, the copper concentrate will be
shipped to smelters in Chile, (Codelco’s
El Salvador Div. 10%), Brazil, Europe,
and Japan.

Gold and Silver.—The main sources of
gold and silver production currently are
the Angela Mine in Chubut Province in
southern Argentina and the Farallén
Negro Mine in the northwestern Province
of Catamarca, and other properties in the
mining district owned by Yacimientos
Mineros de Agua de Dionisio (YMAD),
a quasi state-owned company. The Angela
Mine is an underground operation owned
by Cerro Castillo S.A. it produces silver
as well as gold, plus some base metals
and annual ore production is believed to
be of the order of 240,000 mt. This year
a $2 million loan was provided by the
Inter-American Development Bank
towards the cost of a $23-million-
expansion program to double ore
production capacity over a 5-year period.
Farallon Negro Mine has been operating
since 1978 and is owned by YMAD; high
grade gold and silver veins are mined by
underground methods and ore is treated at
the surface by heap leaching. Annual
production is about 490 kg. An
exploration program launched in 1986
between YMAD and the Japan
International Cooperation Agency (JICA)

centered on the adjacent Alto de la
Blenda vein complex deposit which has
similar characteristics to Farallon Negro
in that it blocked out some 1.1 Mmt of
ore grading 6 g/mt of gold and 117 g/mt
of silver in five veins, in addition YMAD
has focused its attention on this deposit
because it represented the future
continuity of production for several years
to come. The exploration efforts for this
deposit were accomplished with the
assistance of the Japanese International
Cooperation Agency (JICA) through a
$1.5 million grant to YMAD initially for
3 years and extended in July 1990 for 2
more years owing to the successful results
found mainly in the lower level of the
Alto de la Blenda deposit.

At yearend, Anglo-American of South
Africa and Argentina’s Perez Companc
signed a joint-venture contract to continue
prefeasibility studies at the Cerro
Vanguardia gold deposit in the Province
of Santa Cruz, Patagonia, where a
resource containing some 62,000 kg of
gold and 498,000 kg of silver has been
identified. A $23.8 million exploration
and production feasibility program was
underway.

Toronto-based Sikman Gold Resources
Ltd. has signed an agreement with the
Government of Neuquen Province to
develop an alluvial gold deposit along the
Neuquen River. Under the agreement,
Sikman and the Government joint-venture
partner must complete a $4.6-million-
exploration program by May 1995 and
begin production by May 1997. The area
was estimated by the Government of
Neuquen to contain a potential resource
of 373 tons recoverable gold (based on an
average grade of 0.4 grams of gold per
cubic meter). Sikaman and its partner will
each own a 45% interest in the project
until they have recouped a 110% return
on their investment. Thereafter, they will
each hold a 29 % interest and the original
license’s interest will increase from 10%
to 22%.

Canadian-based Monk Gold &
Resources has signed an agreement with
DSE Resources of Barbados to acquire
DSE’s 27% interest in the Cerro Mayal
gold placer deposit in the Neuquen
Province of Argentina. Mining at the
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Cerro Mayal project is expected to
commence in August. The other share
holders in the project are Sikaman Gold
Resources and Aldermines International.

LAC Minerals Ltd and Argentina Gold
Co., both of Canada, are on the verge of
solving a dispute over Argentina’s
Carmen and Veladero gold deposits, a
senior Argentine official said. The two
companies have been locked in a dispute
over the deposits concession since the
Government of northwestern San Juan
Province awarded the mining rights to
Argentina Gold Co.

A $500,000 grant from the U.S. Trade
and Development program will fund
feasibility studies in a 64.3 km-wide
stretch along the Chilean border roughly
from the middle of Catamarca Province
to the middle of San Juan Province in
northwest Argentina. The Government of
the Province of San Juan, through its
company IDEEMSA, was preparing to
invite bids on properties near the Chilean
border in what appears to be a
continuation of the belt containing Chile’s
El Indio gold mine. However, San Juan
will delay the call for bids pending
completion of the studies.

Avocet Ventures and its equal partner,
Stagger Excavations (a Chilean mining
contractor), have formalized the
acquisition of the Hualcamayo gold
property in San Juan, Argentina, from
Minera Min-Corp., an Argentinean
subsidiary of Anglo American Corp.
Anglo outlined a reserve of 540,000 tons
of ore grading 5.7 g/mt of gold. Anglo
retains a 5% royalty. Results of column
leach test on a 1-ton ore sample are
expected by the end of July, but so far
tests indicate that the sulfide and oxide
ores could be crushed and agglomerated
to provide 65% recovery. The partners
are currently considering a 150-mt/d
operation for an investment of $2.3
million.

American Resource Corp. (ARC) has
acquired the 298-km? Campana Mahuida
Prospect in the Neuquén Province of
southern Argentina. The area is said to
contain drill-indicated copper
mineralization and numerous gold-copper
exploration targets. Following the
Argentine Government’s decision to
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privatize domestic mineral resources
nationalized within the past 40 years,
ARC is one of the first mining companies
to become involved in the privatization
program. The area under acquisition, to
the northwest of Zapala, is believed by
ARC to have potential for a large
porphyry copper development as well as
gold vein possibilities. Campana Mahuida
and ARC will spend a minimum of $1
million on exploration in the first year
and will pay 5% for production to the
provincial mining authority. Three other
copper-gold projects recently have been
acquired by ARC as part of the
Argentinean Government’s privatization
program. One of them is the Mi Vida
copper-gold prospect in Catamarca
Province. Preliminary tests indicate that
it contains about 40 Mmt of ore grading
1% to 2% copper and up to 4 g/mt of
gold. ARC has acquired this prospect on
condition that it would invest about $1
million in exploration over the next year,
after which the prospect can be purchased
for $9 million payable over 6 years. The
company also has reached an agreement
to acquire the exclusive rights to control
both the Capillitas and the Cerro Atajo
prospects. The potential and prospects for
resuming operation at the Capillitas Mine
have to be reassessed following a period
of inactivity since 1988. The third
prospect, Cerro Atajo, contains sulfide
copper and vein gold. ARC recently has
improved transportation links to the area
and now will carry out tests to establish
levels of gold and copper reserves.

Iron and Steel.—Production of iron
ore in Argentina was limited to small
amounts. In 1992-93 output was
maintained at about 4,000 mt all from
Hierro Patagénico de Sierra Grande
(HIPASAM) in Rio Negro Province. In
1993, Argentina imported 1.8 Mmt of
iron ore from Brazil. Crude steel
production in/Argentina increased to 2.8
Mmt from about 2.7 Mmt the previous
year, while domestic consumption
increased to 3.5 Mmt from 2.3 Mmt in
the previous year.

In accordance with the Economic Plan
of 1991 and the Privatization Program of
Companies organized by the State in

1992, only two integrated steel
companies, Altos Hormos Zapla and
Sociedad Mixta Siderurgica Argentina
(SOMISA) were identified for
privatization. The first plant is located in
the town of Palpala, Province of Jujuy
and was transferred to private hands on
July 1, 1992, for the amount of $33.3
million under the new name of Aceros
Zapla S.A. The new company invested
more than $50 million over 10 years.
Aceros Zapla S.A. agreed to rehire up to
900 steel workers of the total of 1,600
that the former State company had
providing that they will rehire the
remaining in the future for the
reforestation of more than 8,000 hectares.
The new company intends to produce
special types of steel, given more
emphasis to quality. The second
privatized steel company, SOMISA was
sold to Aceros Parana S.A. for the total
amount of $152.1 million, $140 million
base price in cash and the remaining
$12.1 million in Argentine debt paper.
The purchase was by a consortium led by
the Techint Group. Techint was
represented by Propulsora Siderurgica
S.A. and SIDERCA, associated with the
Brazilian companies USIMINAS and
Conpanhia Vale Do Rio Doce, and the
Chilean company Compania de Aceros
del Pacifico (CAP), and a Western
Chartered foreign bank, and other minor
share holders. Twenty percent of the
Capital of Aceros Parana S.A., will pass
to the company personal through an
employee stock-sharing program. The
new company will give special attention
to the local production of rolled steel
products to be marketed with Propulsora
Siderurgica S.A.

Uranium.—Preliminary figures
released by the Secretaria de
Hidrocarburos indicate that the production
of yellow cake (U,0;) in 1993 remained
at the same level as the previous year.
The Argentina’s Congress in 1993 ratified
the 1967 Tlatelolco Treaty banning
Nuclear Non-Proliferation in Latin
America, breaking with its previous
conviction that the treaty discriminated
against developing countries’ nuclear
programs. The ratification, is part of
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Argentina’s wider, prowestern foreign
policy strategy. Argentina and Brazil had
attempted to develop independently
nuclear capabilities in the 1960’s and
1970’s, when both countries were ruled
by military Governments. However,
technical and financial limitations aborted
the programs. In November 1990,
Argentina and Brazil agrees to bilateral
procedures for accounting for nuclear
materials and inspections of each other’s
installations, in addition to safe-guards by
the Vienna-based international Atomic
Energy Agency. They agreed to ratify the
Tlatelolco Treaty after its inspection
clauses were modified to protect
industrial secrets.

The Foreign Minister says Argentina
also plans to sign the Nuclear Non-
Proliferation Treaty, which controls
nuclear materials at world levels like
Tlatelolco. Argentina has two small
nuclear power stations and a struggling
civilian nuclear industry. The
Government plans to privatize the Atucha
I and the Embalse power stations as well
as the Atucha II unit once construction is
completed. A National Atomic Energy
Commission report to the President on
the situation in the nuclear area
emphasized that the nuclear powerplants
were operating "efficiently" because with
only 7% of installed energy capacity in
the country they produced more than 15%
of the energy consumed in the country.

INDUSTRIAL MINERALS

Boron.—Argentina ranked third in the
world in terms of boron mineral
production with output of borates
amounting to about 143,000 mt in 1993.
The main deposits are located in the
provinces of Jujuy, Salta and Catamarca
on the Argentine Andes, at up to 4,000 m
above sea level. The main borate deposits
are: Salar de Cauchari; Salar de Olaroz;
Laguna de Guayatayoc; Cayaguayma and
Salinas Grandes in Jujuy Province; Salar
Diablillos, Salar Centenario, Salar
Ratones, Salar Pozuelos, Salar Pastos
Grandes, Salar del Rincon, Tincalayu and
Sijes in Salta Province; and Salar del
Hombre Muerto in Catamarca Province.

The most abundant borate in this
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region is ulexite which is found in the
form of nodules or plates accompanied by
sand, salt and clays. It is usually
extracted by manual methods and after
removal of the main gang materials is sun
dried, the final product obtained grades
about 22%-25% B,0s. Despite the
abundance of ulexite, the main production
of borates in Argentina is from low grade
tincal (sodium borate mineral). The tincal
is processed by Cia. Boroquimica
SAMICAF (a wholly owned subsidiary of
RTZ Corp.) to obtain borax. The largest
boron mineral producers in the country,
Boroquimica SAMICAF and Industrias
Quimicas Boradero S.A., were both
located in the Province of Salta.

The total installed boric acid
production capacity in Argentina is about
30,000 mt/a but currently most of the
plants are on stand by. At present, the
main producer is Norquimica S.A. with
5,400 mt/a. Exports of boric acid were
12,000 mt in 1993.

Cement.—Production of cement
increased 12% in 1993 over the previous
year to 5.6 Mmt. For the year, the
cement industry operated at 53% of its
installed capacity. According to the
Portland Cement Manufacturer’s
Association, the average consumption of
cement per capita increased from 100
tons in 1982 to about 150 tons in 1993.
Total installed production capacity of
about 12 Mmt/a is far in excess of the
present domestic requirements. A number
of expansion projects and new schemes
have been suspended because of the
unexpected continuation in market
decline. In terms of structure, the
industry has remained virtually unchanged
during the past 5 years and comprises
seven companies. Total industry
employment was about 6,200 people,
despite poor market conditions. In 1991,
there were 19 cement plants belonging to
7 companies operating in Argentina. Of
these, the leading operator, Cementos
Loma Negra CIASA, with six plants, had
a total installed capacity share of 43.3%
(5.2 Mmt) from six cement plants and
one grinding operation.

Lithium.—Reportedly, at yearend, the
Provincial government of Catamarca and
FMC-LITHCO of the United States
reached a final agreement to explore and
develop the Salar del Hombre Muerto in
northwestern Argentina. FMC anticipates
production will begin in less than 3 years
and expects to invest in excess of $45
million. Production will use solar
evaporation for brine concentration to 6 %
lithium and the company reports that
suitable underlying clays have been
discovered in the Salar. The facility is
anticipated to produce 7,000 to 15,000
mt/a of lithium carbonate equivalent.
FMC has been operating a pilot solar
pond since April 1992 and evaporation
rates have been greater than anticipated.
Reserves were estimated to be sufficient
for 70 years. The salar reaches a
recoverable depth of 40-70 meters with
an effective porosity reportedly better
than that of neighboring salares and a
uniform brine concentration of 600 ppm
lithium. FMC plans to ship the lithium to
its Bessemer City, North Carolina
processing facility. It expects to transport
material to one of the four ports-
Antofagasta, Iquique or Irca in Chile or
Porteitis in Argentina.

Potassium.—The Rio Colorado Potash
project involved the development of a
significant unexploited mineral deposit
that would have a pioneering development
impact on Argentina’s modest mining
sector. It would introduce new mining
technology to Argentina and result in a
new product for export. According to
Potasio Rio Colorado S.A. officials,
exploratory drilling and tests suggested
that the Rio Colorado Potash deposit
could become one of the best potash
deposits in the world, with sufficient
reserves for significant future expansions.
The International Finance Corporation
(IFC) Board of International Development
Bank (IDB) approved a new loan of $3
million to Potasio Rio Colorado, S.A. for
phase 2 of a mining project to exploit the
rich potash deposits of the Rio Colorado
sedimentary basin in the Provinces of
Mendoza and Neuquén. The IFC had
approved a loan of $6 million for phase 1
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of the project on October 29, 1993. The
IFC’s financing scheme includes an
option to convert up to $3 million of
loans into share capital of the company.
The objective of phase 1 was to confirm
the availability and quality of potash ore
reserves in the mining area, to
demonstrate the use of solution mining
technology, to build a pilot plant, to
confirm market potential, and to develop
a feasible financial plan. Phase 2 will
include the construction of the mine and
all other required infrastructure for the
commercial production of potash. The
pilot plant has been successfully
implemented. An IFC review of the first
phase of the project confirmed the
technical, market, and financial feasibility
of proceeding with the second and
commercial phase of the operation to
produce 250,000 mt/a of potash with an
estimated project cost of $58.4 million.
Potasio Rio Colorado can supply 100% of
Argentina’s potash requirements, all of
which are currently imported, with less
than 10% of its production. More than
90% of the company’s production will be
exported, principally to Brazil, generating
estimated foreign exchange earnings
and/or savings of $560 million over the
next 25 years. It also will generate 100
new jobs. Minera TEA, the primary
project sponsor, was a small private
mining company with 30 years of
experience in nonmetallic mineral mining
and processing. It would be assisted by
international solution-mining experts
whose services have been obtained. The
Grupo TEA was a group of interrelated
Argentine companies, most significantly
Minera TEA S.A., Excavaciones de Roca
S.A., Boratos S.A., Pucara S.A., and
Los Tilianis S.A.

Mineral Fuels

In 1992, Argentina’s estimated
production of commercial energy totaled
about 78.4 Mmt of standard -coal
equivalent. Of the total energy produced,
solid fuels accounted for only 0.23%,
liquid fuel oils, 54.2 %; natural gas, 39%;
and hydropower, 6.4%.

Energy consumption data were not
available for the years subsequent to
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1992, when the total consumption was 66
Mmt of standard coal equivalent. Solid
fuels provided 1.7 %; liquid fuels, 39.5%;
natural gas, 50.8%; and hydropower,
8.1%.

Of the total installed electrical
generating capacity of 17,326 MW in
1992, 56.9% was thermal, 37.2% was
hydroelectric, and 5.9% was nuclear. In
that year, the latest for which complete
data were available, a total of 56,273
kWeh was produced, 52.6% by thermal
plants, 34.8% by hydroelectric plants,
and 12.6% by nuclear plants. Atucha II,
still under construction, also will utilize
the same source of uranium (U;0;) fuel
for its power reactor when completed. In
1993, total electric power output
increased 4.2% compared with that of
1992.

Coal.—Production of bituminous coal
decreased about 5.7% to 200,000 tons
compared with that of 1992 in
continuation of a notable decreasing
trend. YCF, the state-owned coal
company, produced coal from the Rio
Turbio Mine in Santa Cruz Province.
YCF production declined owing to lack
of sufficient financial resources to make
investments. The company’s deficit runs
at over $50 million and there have been
delays in salary payments. Yacimientos
Carboniferos Fiscales (YCF), temporarily
shut down for technical problems was
producing coal in limited quantities. The
company was lacking financial capacity to
make additional investment in machinery
for the mine and was having delays in
salary payments to mine workers,
consequently the exploitation of the Rio
Turbio coal was subject to possible
privatization of YCF. Direccién General
de Fabricaciones Militares (DGFM) and
the Altos Hornos Zapla smelter were sold
to Aceros Zapla S.A. The Ministry of
Economy, Public Work and Services has
issued a tender for the concession to work
the Rio Turbio coal mine and railway
linking the mine to the ports of Punta
Loyola and Rio Gallegos in Patagonia.
The mine and transportation are currently
operated by YCF, the state-owned coal
company. This is the second tender for
the concession; the first round did not

yield a candidate able to satisfy the tender
requirements. There will be a personnel
restructuring, which will affect the non
mining sector, since out of 2,300 people
employed by YCF, only 800 are miners.
Once the restructuring is completed, the
privatization process will start.

Natural Gas.—Natural gas production
in 1993 increased almost 24 % to about 27
billion m* setting up a new historical
record of recent past years. During 1993,
Argentina’s proved reserves of natural
gas were reported at about 744 trillion
m’. As a result of this reassessment of
natural gas reserves, future shortages of
natural gas were likely to develop in
certain regions of the country, depending
on the availability of transport and gas
distribution systems. Most natural gas
produced in Argentina was controlled by
the formerly state run oil company, YPF.
About 53% of the gas was produced by
YPF and the rest either imported from
Bolivia or produced under service
contracts with private production
companies. Gas imports from Bolivia in
1993 amounted to almost 2 billion m®
valued at $90 million, which were paid
directly by Gas del Estado, the state-
owned gas distribution company.

Argentina has found a ready market
for both oil and natural gas in
neighboring Chile (piped from fields in
the north Patagonian province of
Neuquen) and is looking hard at prospects
elsewhere. One major project involves
developing the gas in northwestern fields,
close to the border with Bolivia, for
export to Brazil, complementing the
supply from Bolivia to that market.
Another project involves piping gas from
those selfsame fields in Argentina, and
from Bolivia, through Chile to the coast
of the Pacific—and then, as LNG to
markets in the Far East. Yet a another
project has been floated since TOTAL
reported the existence of a huge gas
deposit off-shore of Tierra del Fuego (a
figure of 5 trillion m® has been
mentioned); initial flows have reached
485,000 m*/d. It involves building a
second gas pipeline from the south of the
country, also with a view to reaching the
Brazilian market. The construction of a
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700-km natural gas pipeline from
Neuquen to Chile is expected to get
underway during 1994 and be completed
by 1996. The consortium that will build
the pipeline consist of YPF, Astra,
Bridas, San Jorge and Pluspetrol. The
group expects to export 5 million cubic
meters of natural gas each day through
the pipeline and eventually export
liquified natural gas from Chile’s Pacific
Ocean ports. The group has already
signed a contract with Chile’s ENAP to
sell the gas at a rate of $1.35 per million
Btu. The operator of the trunk pipeline
will be Tenneco from the United States,
while British Gas will be in charge of the
urban distribution network within Chile.
The new agreement extended the current
natural gas contract until December 31,
1993.

Petroleum.—Crude oil production
increased 8.3% in 1993 compared with
that of 1992. The state company, which
accounted for 56% of the total
production, gave different central and
secondary areas to the private sector
which, encourage by free availability,
gave a dynamic trend to sectorial
investments. At present, private operators
account for 52% of the total production
and YPF the remaining 48 %. The results
of the 1991 deregulation plan were
beginning to show. Oil prices began to be
determined by a free market, areas
underexplored were producing free
disposable crude for private companies,
central areas were being exploited by
private companies, secondary areas were
producing oil for its concessionaires,
downstream and transport sectors were
being deregulated, and the natural gas
industry was in its privatization process.
The announcement in the fall of 1992 by
the Government of a new exploration
licensing round, known as the "Plan
Argentina,” at the World Petroleum
Congress held in Argentina, triggered an
unprecedented wave of interest in the
opportunities. After more than a year,
Congress approved the law for the
privatization of YPF, Argentina’s biggest
oil company. In 1993, YPF was
privatized, becoming the first oil giant in
a developing country to be returned to the
private sector. Now, with a market
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capitalization of $8.6 billion, YPF wants
to become an oil multinational in its own
right and was forced to sell 40% of its
reserves and one-half its annual
production. YPF had more than 50,000
employees at the end of 1990. By yearend
1993, it was reduced to only 6,000
workers. Having lost $6 billion from
1981 to 1989, YPF made a net profit of
$706 million in 1993. Before
privatization, YPF’s field were producing
less oil and gas than they could because
the company had fallen badly behind in
maintaining its oil-production equipment.
But cutting this backlog of maintenance,
YPF increased its production of crude
from 289,000 bbl/d in 1992 to 326,000
bbl/d in 1993. Bids for YPF’s
commercial network started in January
1993, with an expected investment of $80
to $180 million. The country is divide in
six areas with similar consumption, and
YPF will keep the Buenos Aires and
neighboring areas. The companies
involved in refining and sales are
investing in improving the quality of their
products and services in order to be
competitive in the market.

Shell Argentina is building one of the
most modern lubricant manufacturing
plant in the country with an investment of
$30 million, including a gas station chain
for another $30 million. Shell also
announced plans to invest $1 billion in its
operation throughout the country by the
end of the century. The company also
announced a $290-million-investment
program for 1993 and 1994 for expansion
of the company’s activities in exploration
and production. Esso Argentina
announced plans to invest $80 to $90
million through the end of the decade
increasing its refinery capacity and its
offshore activities and replacing two
tankers. In February 1994, the Presidents
of Argentina and Chile were scheduled to
inaugurate a 425 km oil pipeline which
links their two Nations. The binational
pipeline, built in 14 months, will move
107,000 bbl/d of crude through a 41-cm
pipe diameter. The pipeline is owned and
operated by an Argentine/Chilean
consortium, the Trans Andean pipeline
Company. The Chilean Oil Co., ENAP,
owns 12.25%, YPF (about 50% is now
owned by American stockholders) owns

57.75%, and Banco Rio de La Plata
30%. The total investment was over $220
million. The Chilean part (225km) cost
$105 million to build, while the Argentine
portion (200 km) cost $115 million.

INFRASTRUCTURE

Roads were one of the principal
transport methods used to move mine
production to processing plants in Buenos
Aires and other shipping centers.
Argentina had 11,000 km of navigable
inland waterways and an excellent
navigable river system. River transport
operates largely on the Rio de la Plata
estuary and its tributaries: the Parand,
Uruguay, Paraguay, and Alto Parand
Rivers.

Argentina had about 4,000 km of
pipelines to transport crude oil and 2,900 |
km for refined products and 9,918 km of
gas pipelines from production centers to
consumer centers. The system connected
oilfields and refineries to the north,
center, west, and southeast with main
industrial centers. When completed in
early 1994, a 410-km oil pipeline will be
available to transport crude oil from
Argentina’s Neuquén Basin to
Concepcién, Chile, across the Andean
Range. Natural gas was imported from
Bolivia by a gas pipeline through
Yacuiba-Pocitos at the border to the
northern provinces and Buenos Aires.
The existing Argentine railroad network
owned and operated by the state
enterprise  Ferrocarriles  Argentinos,
covered approximately 34,172 km.

OUTLOOK

Argentina’s energy resources are
abundant and diverse. They include crude
oil, natural gas, hydropower, and fair
amounts of coal and uranium, with a
potential not fully determined. There is
optimism about the development of
potential nonfuel mineral projects and the
discovery and development of new
onshore and offshore oilfields and
gasfields as future production sources.
New investments in Argentina are being
directed toward several promising areas
including copper, gold, crude oil, natural
gas, petrochemicals, and gas pipelines.
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Foreign investment are welcome in
mining and both National and provincial
laws encourage the development of
mining by private enterprises, including
mineral deposits in secondary areas. The
national government is not permitted to
develop mines itself and may only
undertake exploitation on unexceptional
basis through state entities operating on
aprivate enterprise basis. Many of these
entities are being privatized.

The Southern Cone Common Market
(Mercosur) that is being formed by
Argentina, Brazil, Paraguay, and
Uruguay is also expected to increase
trade and investment opportunities in
Argentina. Mercosur offers additional

opportunities in the form of a four-
country common market with a total
population of 200 million and a combined
GDP of $600 billion.

*Where necessary, values have been converted from
Argentine pesos to U.S. dollars at the rate of 0.99 peso =
US$1.00, the average exchange rate in 1993.

OTHER SOURCES OF INFORMATION
Agencies
Ministerio de Economia y Obras y Servicios
Piblicos
Hipélito Yrigoyen 250, (1310)

Buenos Aires, Argentina
Fax: (541) 331-7426

TABLE 1

ARGENTINA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Secretarfa de Mineria Ministerio de
Economia y Obras y Servicios Piiblicos
Julio A. Roca 651-2* (1322)
Buenos Aires, Argentina

Fax: (541) 331-4230
Publications

Estadistica Minera de la Republica Argentina
Subsecretaria de Mineria, Buenos Aires:
Annual report.

Latin American Mining Institute, Washington,
DC: The South American Investment and
Mining Guide, annual.

Panorama Minero, Capital

Argentina: Monthly magazine.
Tendencias Econémicas (Business Trends),
Buenos Aires: Annual report.

Federal,

Commodity’ 1509 1990 1991 1992 1993 A(';::f'lf'{’;;;‘)y'
METALS
Aluminum:*
Primary 162,000 165,608 165,000 165,000 165,000 166,000
Secondary 5,300 6,000 6,000 6,000 6,000 7,500
Beryllium: Beryl concentrate:
Gross weight 89 34 34 34 35 85
BeO content 10 3 3 3 3 10
Cadmium: Smelter 60 55 °49 37 40 60
Columbium: Columbite concentrate:®
Gross weight kilograms 116 100 90 95 95 120
Cb,O, content do. 87 75 67 70 70 90
Copper
Mine output, Cu content 653 357 409 300 350 660
Refined® 15,000 10,900 12,000 15,000 15,000 15,000
Gold: Mine output, Au content kilograms 1,150 1,199 1,510 1,300 1,350 1,550
Iron and steel:
Iron ore and concentrate:
Gross weight thousand tons 1,017 992 259 — —_ 1,050
Fe content do. 539 681 171 2 5 540
Metal:
Pig iron do. 2,062 1,883 1,366 966 3994 2,100
Sponge iron (direct reduction) do. 1,166 1,034 954 1,027 31,156 1,170
Total do. 3,228 2,917 2,320 1,993 2,150 3,270
Ferroalloys, electric-furnace:
Ferromanganese 24,441 24,344 26,337 4,524 5,000 26,400
Ferrosiliconmanganese 21,160 21,805 14,564 30,790 31,000 31,000
Ferrosilicon 35,667 23,641 14,437 8,073 10,000 35,700
Silicon metal 5,603° 5,930 5,025 3,403 3,500 6,000
Other 202 380 375 197 200 400
Total 87,073 76,100 60,738 46,987 49,700 99,500
See footnotes at end of table.
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TABLE 1—Continued
ARGENTINA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Annual capacity®

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

METALS—Continued

Steel, crude thousand tons 3,883 3,636 2,972 72,680 2,812 3,900
Semimanufactures* do. 3,844 3,451 2,797 2,411 2,784 3,900
Lead:
Mine output, Pb content 26,650 23,365 23,697 *18,000 18,500 26,700
Metal:
Smelter, primary 11,500 5,500 °11,000 14,597 14,600 14,600
Refined:
Primary 13,650  °10,000 *10,000 14,597 15,000 15,000
Secondary 13,000 13,365 13,697 15,000 14,500 15,000
Total 26,650 23,365 23,697 29,597 29,500 30,000
Manganese ore and concentrate:
Gross weight 5,532 3,500 4,943 3,842 3,900 5,600
Mn content 1,080 727 965 *750 760 1,100
Silver:
Mine output, Ag content kilograms 83,126 75,798 69,920 *46,000 46,500 83,200
Metal, smelter do. 106,000 112,000 109,000 107,000 107,500 112,000
Tin:
Mine output, Sn content 405 123 - — - 450
Metal, smelter 311 °180 240 °140 145 350
Tungsten, mine output, W content 20 6 8 ] 9 20
Uranium, mine output, U308 content kilograms 73,000 13,000 25,000 °140,000 140,000 170,000
Zinc:
Mine output, Zn content 43,155 38,664 39,253 *41,000 40,000 43,200
Metal: Smelter
Primary 31,567 31,517 35,766 34,494 35,000 36,000
Secondary® 2,700 2,700 2,800 2,800 2,800 2,800
Total 34,267 34,217 38,566 37,294 37,800 38,800
INDUSTRIAL MINERALS
Asbestos 225 275 270 1,093 1,000 1,100
Barite 57,558 36,597 61,094 44,170 44,000 61,100
Boron materials, crude 261,308 123,492 113,123 142,580 143,000 261,400
Cement, hydraulic thousand tons 4,449 3,612 3,399 5,051 35,647 6,300
Clays:
Ball clay (plastic clay), n.e.s. do. 307 82 80 100 100 350
Bentonite 89,189 123,254 135,569 81,534 90,000 136,000
Foundry earth® 100,000 100,000 100,000 90,000 90,000 174,000
Fuller’s earth (decolorizing clay)® 2,000 2,000 2,000 1,500 1,600 10,000
Kaolin 45,598 72,421 145,098 90,545 90,600 146,000
Laterite (aluminous) 67,200 7,060 23,881 31,902 33,000 67,500
Refractory 32,111 32,761 30,903 31,000 32,000 40,000
Other® thousand tons 2,889 2,170 2,350 2,610 2,700 2,900
Diatomite 6,301 6,789 10,981 5,227 5,300 11,000
Feldspar ' 23,688 15,091 23,065 17,948 20,000 39,500
Fluorspar 23,317 23,727 28,925 23,157 20,000 55,000
Graphite* 100 100 100 90 100 250
Gypsum, crude 402,399 615,540 78,188 566,943 570,000 650,000
See footnotes at end of table.
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TABLE l—ConM
ARGENTINA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 150 1990 1991 1992 1993 A(‘l‘::fll‘:‘f;;":)"
INDUSTRIAL MINERALS—Continued:
Lithium: Spodumene, amblygonite, gross weight 84 67 305 126 130 350
Mica:
Sheet 327 243 313 290 300 340
Waste and scrap *500 684 533 *450 450 630
Nitrogen: N content of ammonia 74,000 70,000 75,000 72,000 72,000 80,600
Phosphates: Thomas slage® 50 55 50 50 50 60
Pigments, mineral, natural: Ochere 3578 600 600 600 600 1,100
Pumince and related volcanic materials (perlite, pozzolan, and toba, etc.) 89,223 118,101 69,216 °61,000 65,000 120,000
Salt:
Rock® thousand tons b | 1 1 1 1 1
Solar do. 1,185 595 678 937 1,000 1,200
Total do. 1,186 596 679 938 1,001 1,201
Sand and gravel:
Sand:
Construction do. 8,740 10,171 11,038 12,800 13,000 13,000
Silica sand (glass sand) do. 344 325 374 307 350 380
Gravel do. 3,700 5,885 6,432 7,500 7,000 7,500
Soda ashe 3350 300 300 290 300 350
Stone:
Basalt thousand tons 1,900 737 548 635 650 2,600
Calcareous:
Calcite, nonoptical 5,300 6,789 7,520 7,100 7,000 7,500
Calcium carbonate (chalk) 58,500 17,600 8,325 8,585 9,000 58,500
Dolomite . 250,000 278,302 416,438 300,000 300,000 420,000
Limestone thousand tons 9,190 7,588 9,243 *10,800 10,000 12,000
Marble:
Aragonite, broken 1,882 1,118 1,140 1,100 1,000 5,500
Onyx, in blocks and broken 4,809 1,631 2,553 1,500 1,700 4,900
Travertine, in blocks and broken 3,467 5,710 18,693 *13,000 12,500 19,000
Unspecifed, in blocks and broken 35,122 24,918 23,140 *15,000 17,000 35,200
Flagstone 77,913 72,784 92,882 90,000 85,000 93,000
Granite:
In blocks 39,347 46,279 59,697 45,000 46,000 60,000
Crushed thousand tons 4,168 3,525 4,316 *5,000 4,500 5,000
Quartz, crushed 140,538 76,149 81,613 96,420 90,000 140,600
Quartzite, crushed thousand tons 691 476 538 °400 450 700
Rhodochrosite 40 67 20 30 25 70
Gamestone (agate, amatist, apolo, turmalin, etc.) kilograms 5,000 14,970 43,385 30,000 28,000 43,500
Sandstone® 300 300 250 240 240 300
Serpentine, crushed 11,333 13,748 19,921 20,000 19,500 30,000
Shell, marl 285,630 328,970 240,462 250,000 240,000 286,000
Tuff, (tosca) thousand tons 2,006 2,061 2,050 2,000 2,000 9,000
Strontium minerals: Celestite 1,193 3,112 °1,200 *1,200 1,500 3,200
Sulfates, natural:
Aluminum (alum) 66,844 6,930 23,369 20,849 21,000 66,900

See footnotes at end of table.
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TABLE 1—Continued

ARGENTINA: PRODUCTION OF MINERAL COMMODITIES"

(Metric tons unless otherwise specified)

SIncludes plastic, semiplastic, and/or ferruginous clays used totally in the manufacture of portland cement.
“Thomas slag production was estimated from the Thomas crude steel reported in La Siderurgia Argenti

Commodity’ 1509 1990 1991 1992 1993 A('I‘:‘;‘fll‘:‘f;;;‘)"’
INDUSTRIAL MINERALS—Continued:
Sulfates, natural—Continued:
Magnesium (epsomite)* 7,000 7,000 6,500 6,500 6,400 7,000
Sodium (Mirabilite) 10,281 12,677 13,520 9,788 10,000 15,000
Talc and related materials:
Pyrophyllite 1,310 2,687 4,925 5,012 5,000 5,100
Steatite® 250 250 250 240 240 250
Tale 26,658 26,206 24,766 22,774 23,000 26,700
Total 28,218 29,143 29,941 28,026 28,240 32,050
Vermiculite 590 3,334 3,951 4,451 4,500 10,000
Water, mineral-containing 142,229 140,000 °140,000  °140,000 140,000 172,000
Zeolite® 100 100 90 95 90 110
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural (asphaltite) 824 2,480 5,852 994 1,000 5,900
Coal, bituminous thousand tons 441 270 294 212 200 505
Coke, all types, including breeze® do. 800 800 830 820 800 930
Gross million cubic meters 21,992 21,800 22,000 21,964 27,200 28,000
Marketed’ do. 18,993 18,094 17,913 *19,066 24,200 25,000
Natural gas liquids:*
Butane ' thousand 42-gallon barrels 34,384 4,196 4,200 3,770 3,803 4,400
Propane do. 5,300 5,000 5,000 4,558 4,597 5,300
Total do. 9,684 9,196 9,200 8,328 8,400 9,700
Peat, agricultural (turba) 2,481 3,800 3,726 2,308 2,500 3,800
Petroleum:
Crude thousand 42-gallon barrels 167,949 175,836 180,034 203,199 220,000 220,000
Refinery products:
Gasoline do. 40,311 34,615 35,909 30,706 31,205 40,400
Kerosene do. 3,364 3,634 3,770 12,605 2,401 3,800
Jet fuel do. 5,566 6,123 6,352 4,540 4,666 6,400
Distillate fuel oil do. 56,108 58,776 60,974 48,788 48,671 62,000
Lubricants do. 1,669 1,354 1,405 1,164 1,281 1,700
Residual fuel oil do. 30,232 25,636 26,595 28,649 27,804 30,300
Other do. 13,762 13,185 13,678 17,723 17,049 16,500
Refinery fuel and losses do. 13,745 25,781 26,745 1,036 — 26,750
Total do. 164,757 169,104 175,428 r135,211 133,077 187,850
Table includes data available through Nov. 1994.
In addition to the commodities listed, bismuth, carbon black, columbite, lime, natural gasoline, perlite, and p sulfate (kalinite) were believed to be produced, but output
was not reported quantitatively, and available information was inadequate to make reliable estimates of output levels.
SReported figure.
“Hot-rolled semimanufactures only; exclud tings and cold-rolled semimanufactures produced from imported hot-rolled semimanufactures.

"Inchud 1 gas imported from Bolivia.
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TABLE 2

ARGENTINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993

(Thousand metric tons unless otherwise specified)

Commodity Major OPGN“HB companies Location of main facilities Amm..l
and major equity owners capacity
Aluminum Aluminios Argentinos S.A.I.C. (ALUAR) (State, Puerto Madryn, Chubut Province 170.
52.1%; private 47.9%)
Boron Cia. Boroquimica S.A.M.I.C.A.F., (owned by Rio  El Porvenir Mine, Jujuy Province; 300.
Tinto Zinc Corp. Ltd.) Tincalayu and Campo Quijano, Salta
Province
Cement Cementos Loma Negra C.I.LA.S.A., #1; Juan Buenos Aires, Cordoba, 6,000.
Minetti, S.A., #2; Corporacion Cementera Corrientes, Salta San Juan,
Argentina, S.A.,#3(100% private) Mendoza, and Jujuy Provinces
Coal Yacimientos Carboniferos Fiscales (Government, Rio Turbio, Santa Cruz Province 300.
100%) (Shutdown partially in 1991)
Gold, silver kilograms  Yacimientos Mineros de Agua de Dionisio Farallon Negro, Hualfin & Belen 1,300 Au.
(YMAD)(Government, 100%), Angela Mine Departments Gastre Department, 50,000 Ag.
(private, 100%) Chubut Province
Iron ore Hierro Patagonico de Sierra Grande, S.A. Minera Sierra Grande, Rio Negro Province 5,000.
(HIPASAM) (Government, 100%) (Shutdown
partially in 1991)
Lead, silver, zinc kilograms Cia Minera Aguilar, S.A. (A Bolivian Estacion Tres Cruces, El 49,800 Ag.
Consortium Cia. Minera del Sur, (COMSUR), Aguilar, Jujuy Province 24,000 Pb.
100%) 30,000 Zn.
Natural gas million cubic meters  Gas del Estado owned by Yacimientos Petroliferos ~ Neuquen Santa Cruz, Tierra del Fuego, 22,000.
Fiscales (YPF) (It was privatized 100% in 1992) Salta, and Rio Negro Provinces
Petroleum million barrels  Yacimientos Petroliferos Fiscals (YPF)1 Chubut, Santa Cruz, Neuquen, Rio 179.
Negro, Mendoza, Salta, Tierra di
Fuego, Jujuy, La Pampa, and Formosa
Provinces
Steel Sociedad Mixta Siderurgica Argentina (SOMISA) 7 km from San Nicolas de los 2,850
(Privatized in 1992; owned by Aceros Parana, Arroyos, Buenos Aires Province
S.A., 79.9%; Government, 20.1%)
Do. ACINDAR-Industria Argentina de ACEROS, S.A. Plant Nos. 1. and Buenos Airs Province;  1,500.
(private, 100%) Plant No. 2. near Rio Parana, Santa Fe
Province i
Uranium (ore) Empresa Nuclear Mendoza, subsidiary of Siera Pintada, San Rafael, Mendoza 150.
Comision Nacional de Energia Atomica Province
(Government, 100%)
Zinc, refinery Cia. Sulfacid S.A.C.I.y F (50% CM.A.S.A.; Near Rosario on the Parana River, Santa  35.
private, 50%) Fe Province
'By Decree No. 2778/90 was no longer a state owned company, but a corporation ruled by law No. 19,500.
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During 1993, Bolivia’s mining
industry continued to play a dominant
role in support of the economic life of the
country, primarily because the
Government-owned mining companies
account for much of the output. The new
Government economic program outlined
in the "Plan de Todos" (Plan for All),
aims to achieve economic growth,
enhance democracy, and reduce poverty
levels through capitalization of public
enterprises and massive public investment
in social projects. If the Government’s
capitalization program succeeds in turning
over the six largest state-owned
companies to private investors, its role in
the economy will be sharply reduced.

Investment decisions by the
Government have a large impact on the
economy because public investment has
consistently been larger than private
investment over the past several decades.
In 1993, public investment came to about
$450 million' while private investment
was about $220 million.

For the past 3 years Bolivia’s trade
deficit has grown sharply. The
contribution of the mineral sector to the
national economy in 1993 remained
substantial at 6.2% of gross domestic
product (GDP) or about $6.8 billion.
More revealing was the contribution of
minerals to Bolivia’s exports: in 1993,
60%, or about $452 million of the
country’s legitimate earnings from trade,
came from the mineral sector, including
hydrocarbons. Although the total value
was below that of the previous year
(1992, $503.4 million), the substantial
contraction in the value of the other
export staples underlined the importance
of the industry. However, in 1993 the
nontraditional export value increased
more than 13% compared with that of
1992. The decrease of income from
natural gas sales of almost 27% during
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By Pablo Velasco

the year meant that gold, silver, and zinc
concentrates became Bolivia’s most
valuable export commodities in 1993.
Zinc overtook tin as the country’s most
important commercial metallic mineral 5
years before.

The reversal of Government policy in
1985, away from state ownership and
toward the private sector, has been
strongly reflected in the mining industry,
and no changes are expected in the
macroeconomic policies that have been in
place since 1985. These policies have
been designed to increase private
investment as well as capital and labor
productivity.

The state mining entity, Corporacién
Minera de Bolivia (COMIBOL), formerly
the largest mineral producer in the
country, continued trying to attract
private firms to operate its mines under
joint-venture or other contracts and
reopened some mines to boost its mineral
outputin 1993. Producing only 14.2% of
the value of Bolivian mine production in
1993, COMIBOL was responsible for
two-thirds of the country’s total 10 years
before. By November 1993, the
corporation’s labor force had been
reduced to 4,400 compared with 6,000 in
1992 and 27,500 in 1985; these miners
face an uncertain future. The
Government intends to reduce COMIBOL
to a holding company, employing perhaps
two dozen people solely engaged in
supervising the corporation’s interest in
joint-venture agreements with private
partners. Only nine of COMIBOL'’s
existing mines were being worked
directly, not all of which are likely to
attract private investors. Thirteen
properties were rented to mining
cooperatives whose members scavenge
what they can from old workings, and
eighi mines are abandoned. The World
Bank was helping to fund the dismantling

of the corporation and so relieve the state
of what has been for many years an
unprofitable responsibility. The president
of COMIBOL recently anticipated a
current account deficit of $11.6 million
for 1993 versus about $5.3 million in
1992.  Although the miners’ union
opposed privatization of the mines, there
seemed no other way to obtain the capital
and expertise needed to keep them open.

The private mining sector, comprising
medium- and small-scale mining entities
and cooperatives, maintained its position
as the leading producer of antimony,
gold, lead, tin, tungsten, and zinc in the
country. However, some antimony, tin,
and tungsten mines, closed in previous
years, stayed shut as market prices
remained low. Overall, however, the
private mining sector continued increasing
its national economic importance relative
to the reduced output of COMIBOL.

According to the National Statistical
Institute (INE), the country’s GDP grew
by 3.5% in 1993, similar to the 3.4%
growth registered in 1992. Inflation in
the country and the public debt continue
under control. The consumer price index
rose by 9.3% compared with 10.7% the
previous year. The economic decline
resulted from a decrease in the price of
Bolivia’s principal exports, minerals and
natural gas. The GDP in real terms grew
to about $6.8 billion, up from $6.3
billion in 1992.

Preliminary data showed a negative
trade balance of $561 million as imports
increased by 18% to $1,169 million.
Exports increased by about 5.4% to
$748.4 million, owing to increases in
nontraditional export products, while
mineral exports and natural gas declined
by 4.6% and 26.5%, respectively. The
nonfuel mineral sector contributed about
$362 million of the total exports. Bolivia
urgently needed a new market for its
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natural gas. The future of the
hydrocarbon sector will depend on
continuation of exports to Argentina, the
implementation of the natural gas export
project to Brazil and (possibly) Chile, and
greater domestic use of natural gas.

GOVERNMENT POLICIES
AND PROGRAMS

On September 17, 1993, the technical
and institutional role of the Ministry of
Mines and Metallurgy was downgraded to
become the National Secretary of Mining,
under the umbrella of the Ministry of
Finance and Economic Development.
The National Secretary of Mining has an
overall responsibility for the
Government’s mining policy as well as
issuance of sectoral regulations and
general supervisory duties for the nation’s
mining industry.

In 1993, the Bolivian Government
enacted several laws, Supreme Decrees
(D.S.), and Supreme Resolutions (S.R.)
regulating various activities of the mining
industry. A list of the most important
legal ordinances (laws and Supreme
Decrees) issued during the year follows:

1. Law No. 1783, March 10, 1993
— Authorizes the transfer of the housing
facilities in E.M., Catavi and E.M.
Colquechaca to workers and former
workers of the Catavi and Colquechaca
Mines.

2. Law No. 1784, April 6, 1993
— Authorizes the transfer of COMIBOL’s
housing facilities of E.M. Unificada and
Quechisla to former COMIBOL workers
and mining cooperatives of these two
mines.

3. D.S. 23394, February 3, 1993
—Approves a 3% tax on gross value of
all exports and sales of gold produced in
the country.

4. D.S. 23439, March 25, 1993—The
National Registry for Minerals and
Metals Traders was created.

5. D.S. 23440, March 25, 1993—The
National Secretary of Mining was
authorized to contract with the U.S.
company ICR to explore the Uyuni salt
flats (Salar de Uyuni).

6. D.S. 23553, July 21, 1993—The
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mining cadastral program was restarted.

7. D.S. 23558, July 21, 1993—The
time period of S.D. 23369 was extended
from December 22, 1992 to December
30, 1993 for payment of the minimum
royalty of 2.5% of the net mineral sales.

8. D.S. 23639, September 10, 1993
—Approves the sum of $15.3 million paid
by COMIBOL for severance payments
made to workers until March 31, 1993.

The Bolivian Government free-market
policies have become well entrenched.
Originally established via supreme
decrees issued by the Executive Branch,
which can be changed by the same
Executive Branch or that of a subsequent
administration, most of the policies have
been incorporated into laws, approved by
Congress, and are changeable only by
Congress.

The new Government economic
program outlined in the "Plan for All"
was organized around six main programs:

(1) Capitalization and democratization
of public enterprises, a new form of
privatization in which companies are not
sold to private investors but investors are
invited to subscribe additional capital, up
to 50% of the shares, and granted
management control, the rest of the
shares being handed out to all adult
Bolivian citizens, through pension funds.
The six big public enterprises that will be
capitalized, include: Yacimientos
Petroliferos Fiscales Bolivianos (YPFB),
Empresa Nacional de Telecomunicaciones
(ENTEL), Lloyd Aereo Boliviano (LAB),

Empresa Nacional de Electricidad
(ENDE), Empresa Nacional de
Fundiciones (ENAF), and Empresa

Nacional de Ferrocarriles (ENFE). It is
expected that investment related to
capitalization will be equivalent to 60%
of Bolivia’s gross domestic product; i.e.,
more than $2 billion.

(2) Export and integration channels
designed to facilitate rapid and
competitive access to foreign markets and
connect the extensive Bolivian territory.

(3) Expansion and diversification of
exports and promotion of tourism.

(4) Implementation of the project to
export natural gas to Brazil, which will
produce annual revenues of about $230
million and (expectably) attract foreign

investment in oil and gas development.

(5) Agricultural programs designed to
transform agribusiness into one of the
main engines of economic development
and a means of overcoming rural poverty
in the medium term.

(6) Civil service program to upgrade
the human resources in the public
administration while substantially
reducing their number.

ENVIRONMENTAL ISSUES

The National Environmental
Secretariat (Secretaria Nacional del
Medio Ambiente) developed
Environmental Impact Assessment (EIA)
and Environmental Quality (CA)
regulations applicable to new mining
projects in Bolivia, similar to others in
developed countries.  However, this
environmental project, financed by the
World Bank plus a Swedish donation,
lacked prior consultation with the
productive private sector of Bolivia. A
Swedish Mission prepared a preliminary
report indicating criteria for establishment
of levels and limits of permissible
contamination in the mining and industrial
sectors. The Government, concerned
about environmental remediation of old
mining sites in various parts of the
country, prepared to follow through with
backing by the International Development
Bank and in consultation with the U.S.
Bureau of Mines.

PRODUCTION

Official figures for 1993 indicated that
the value of Bolivia’s nonfuel mineral
production increased by about 3% to
$406 million compared with $396 million
in 1992. The tin industry showed a
decrease of 3% in value even though
primary tin output increased by 13% to
18,634 tons in 1993. Although
COMIBOL’s overall mineral output
declined in 1993 for the fifth consecutive
year, mine output of the private mining
sector surpassed previous levels in 1993.

During the past 4 years, the Bolivian
mining industry has tried to diversify its
mineral production away from tin by
increasing production of gold, lead, and
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silver. Production of zinc reached a
figure of almost 123,000 tons, but
decreased 33% in value to about $118
million compared with that of 1992.

Lead output maintained almost the
same level of production as that of the
previous year, or about 21,000 tons of
lead in concentrate. Silver production
increased 18% over that of the previous
year. Officially recorded gold production
increased 122 % from 4,688 kg in 1992 to
about 10,400 kg in 1993. This increase,
according to the Ministry of Mining and
Metallurgy, was largely due to the gold
price rise and higher production by the
Empresa Minera Inti Raymi, the largest
gold producer in the country. It is
assumed that 5,000 to 6,000 kg of
unregistered  production was sold
internally or smuggled to neighboring
countries. Only registered gold sales or
exports had to pay the 1.5% mining tax.
The best official record continued to be
that of gold, produced as precipitates in
heap-leaching operations and exported as
such.

COMIBOL’s efforts were concentrated
on privatization programs, to attract
private firms to operate its mines under
joint ventures or operating contracts.
Crude oil and natural gas are produced
by YPFB and its contractors. YPFB’s
production in 1993 represented 80% and
the contractors 20% of the country’s total
production.  Natural gas extraction
increased 1.5% in 1993 compared with
that of 1992. (See table 1.)

TRADE

Nonfuel minerals and mineral fuels
(oil and gas) continued to be Bolivia’s
leading exports; in combination they
contributed about 61% of Government
revenues. Exports of nonfuel minerals in
1993 decreased 4.6 % in value, compared
with those of 1992, to $362 million,
amounting to less than one-half of total
exports. Mine output, which started to
grow in 1989, was strongly affected in
the past 4 years by low international
mineral prices. Consequently, primary
mine output in 1993 decreased by $18
million. In 1993, Bolivia’s mining
exports to the United States dropped by
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10.5% to $73.6 million. Mineral exports
to European countries decreased by 7.3 %
to $250 million. Gold, tin, and zinc
continued to lead nonfuel mineral exports
by value, along with a strong
performance by silver. Tin export
earnings, historically Bolivia’s most
important mineral export, decreased about
15% in value to $83.3 million in 1993.
Zinc exports, the rising star among
Bolivia’s mineral exports, likewise
decreased 12% from 142,021 tons to
123,900 tons and in dollar value went
down almost 31% to $120,000 million.
Gold exports increased by 249% to $76.3
million in 1993. All other minerals
decreased in export value with the
exception of ulexite and other nonmetallic
minerals.

The medium-size mining group was,
for the fourth straight year, the largest
exporter within the mining sector. This
group’s exports went up 21% in value in
1993 compared with those of 1992, and
represented about 50% of Bolivia’s total
mineral exports. The small miners and
mining cooperatives accounted for 17%
of the country’s total mineral exports and
the smelters 26%. The nonfuel minerals
sector surpassed the hydrocarbon sector
as the leading foreign exchange earner for
the sixth consecutive year.

Empresa Metalirgica de Vinto,
formerly Empresa Nacional de
Fundiciones (ENAF), the past foreign
exchange leader in the mining sector, had
another excellent year in 1993. Exports
of metallic tin by Vinto increased in
volume to 14,394 tons, although their
dollar value decreased to $74.5 million
from $77.8 million in 1992. Tin export
value, including metallic tin, was down
23% to $83.3 million.

In 1993, hydrocarbons (natural gas and
LPG) dropped to third place in Bolivia’s
export sector, after minerals and the
nontraditional goods. Nevertheless,
through taxes on exports and domestic
sales, they contributed 50.1% of the
national treasury’s consolidated revenues.
In 1993, hydrocarbons decreased from
17.3% the previous year to 12.5% by
value of Bolivia’s total exports. The
value of exports to Argentina decreased
to $99.4 million, compared with $123.7

‘Minerfa,

million in 1992, owing to lower prices
agreed to in May 1992 between the
Governments of Bolivia and Argentina.
Petroleum and refined products exports in
1993 continued to be minimal. (See table
2)

STRUCTURE OF THE
MINERAL INDUSTRY

The National Secretary of Mining and
Metallurgy and the Secretary of Energy
and Hydrocarbons, respectively, were the
principal policymaking regulatory
agencies within the mining and petroleum
sectors of the economy. The Bolivian
Government controlled and participated in
the mineral industry with the Servicio
Geolégico de Bolivia (GEOBOL), the
Instituto de Investigaciones Minero-
Metahirgico de Oruro, and COMIBOL as
autonomous entities.

During 1993, COMIBOL continued to
operate with just nine mines, three
concentrating plants, and two smelting
subsidiary companies. In October 1992,
S.D. 23306 was issued restructuring
COMIBOL into two large units: a
Contracts Unit, for present and future
contracts, and an Operative and Service
Unit, managing current mine operations
and preparing future transfer of mines to
the Contracts Unit. The new
administrative structure will be enforced
in April 1994,

Despite the scaling down of its
operations, COMIBOL was still the major
single producer of minerals in the country
and could become more productive after
reorganizing.

In the private sector, there were 11
affiliated mining companies in 1993 under
the National Association of Medium-Size
Miners, 9 less than in the previous year.
Bolivian Mineral Traders Ltd., Cia.
Minera Salinas S.A., San Jose de Berque
Ltda., Yana Mallcu Ltda., Grupo Minero
Chojnacota S.A., Hormet S.A.,
International Mining Co., Cia. Minera
Tierra Ltda., and Tiawanacu Ltda. were
the companies that left the association.

The Small Miners Association,
grouped under the Cdémara Nacional de
included 600 small mines
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operating in the country in 1993, a
decrease of 50 compared with that of
1992. Mining cooperatives are organized
under the Federacién Nacional de
Cooperativas Mineras (FENCOMIN) and
included most of the gold mining
cooperatives of Tipuani, Guanay, Mapiri,
and Conzata. According to the National
Institute of Cooperatives (INALCO),
there were more than 320 mining
cooperatives in the country, grouped
under the wing of Federacién Regional de
Cooperativas (FERRECO), of which
about 40% were mining gold in 1993,
mainly in the Province of Larecaja, La
Paz Department (Tipuani area).

The Government continued the control
of smelting and refining of metals
through Empresa Metahirgica de Vinto
(antimony and tin); Empresa Metahirgica
de Karachipampa (lead, silver, and zinc),
which remained shut down since mid-
1984 because of a shortage of ore feed
and the lack of operating capital; and the
Telamayu bismuth smelter. All are
subsidiary companies of COMIBOL.

In addition there are other small,
private smelters such as the tin fuming
plants of Funestano Oruro and Hormet,
the lead smelter of Hormet, the Palala
antimony smelter and refinery of the
Bernal Brothers, and Comco and Yana
Mallcu silver smelters using precipitates
produced in their leaching plants. (See
table 3.)

COMMODITY REVIEW

Metals

Antimony.—Bolivia’s antimony output
continued to decline in 1993, falling
about 31% below that of 1992, the lowest

production since 1980. Bolivia’s
antimony production was entirely in the
hands of the private sector.

Approximately 77 % was produced by the
medium-size group of mines, 17 % by the
small-size group of mines, and the
remainder by cooperatives. Empresa
Minera Unificada S.A. (EMUSA), with
its Chilcobija and Caracota Mines,
remained by far the largest Bolivian
antimony producer, closely followed by
Empresa Minera San Juan Ltda. The
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Empresa Minera Bernal Hnos. no longer
produced primary ore. In 1993, Bolivia
exported 5,893 tons of antimony, a 16%
decrease in volume and a 17% decline in
value compared with that of 1992. Of
the total amount of antimony exported,
16 % was in concentrates and 76 % was as
antimony trioxide, with the remaining 8 %
as antimony alloys. Of the total antimony
exported, 36% went to Europe, 50%
went to the United States, and the
remaining 14% went to Argentina, Chile,
and Mexico. '

The private Palala antimony smelter of
Hermanos Bernal in Tupiza, Department
of Potosf, produced 116 % more antimony
trioxide than in 1992.

Antimony concentrate prices have been
coming under pressure, with Chinese
material appearing at $11.50 to $12.50
per ton. The Bolivian material is more
commonly sold in oxide form, with
antimony concentrate sales becoming
rarer as consumers fail to buy the large
volumes of old concentrates.

Gold.—Official gold production in
Bolivia increased in volume and value
122% and 134 %, respectively, to 10,403
kg. Legal gold exported totaled 6,575
kg, a increase of 235% compared with
that of the previous year. From this total
6,414 kg was exported as gold bars and
161 kg as concentrated gold. Private
exporting of gold was legalized in August
1985 by D.S. No. 21060. A large but
unknown volume of gold continued to be
smuggled by gold miners and illegal
traders to neighboring countries. It was
assumed by the U.S. embassy officials in
Bolivia that about 5,000 to 6,000 fine kg
of unregistered gold was sold internally
or was sold to foreign traders without
being registered.

Gold in Bolivia is produced mainly
from alluvial deposits but also one open
pit mine by heap leaching ore from an
epithermal subvolcanic  gold-silver
deposit. This operation belongs to Inti-
Raymi mining company, 85% owned by
the U.S. firm Battle Mountain Gold Co.
and 15% owned by the Bolivian-based
Zeland Mines Co., whose major
shareholder is the local company,
EMUSA. The Kori Khollo volcanic plug

was mined out of the shallow oxide cap
of approximately 5 Mmt of ore, which
was processed in the old leaching facility.
Inti-Raymi no longer uses the sodium-
cyanide heap-leaching method to recover
gold and silver from the upper highly
altered country rock and instead has
constructed a 14,500-mt/d carbon-in-pulp
facility at a cost of $163 million.
Construction of the facility started in
January 1992; completion of the
expansion was achieved by MINPROC in
December 1992, with the first doré pour
occurring only 13 months after the start
of construction.

The richest and most productive
alluvial gold deposits are on the Tipuani,
Mapiri, Kaka, and Challana Rivers, all in
the northern area of the Department of La
Paz. The second most important alluvial
mining is in the Araras area in the
northeast part of the country on the
border with Brazil, where gold has been
recovered from the Madera and Madre de
Dios Rivers.

In the medium-size mining sector,
Empresa Minera Inti-Raymi S.A., the
largest U.S.-based mining company in the
country, has become the largest private
gold producer in Bolivia. Battle
Mountain Gold Co. of Houston, Texas,
the major shareholder, bought Westworld
Resources Inc. and part of Zeland Mines.

Among other U.S. mining companies
involved in Bolivia exploring the altiplano
and alluvial gold deposits in the Tipuani-
Guanay-Mapiri region are ASARCO
Incorporated and Specialty Metals of
Denver, Colorado, through its wholly
owned Bolivian subsidiary, Compaiifa
Minera S.A. COMINESA. The latter
signed COMIBOL’s first joint-venture
contract in late 1992. However,
Specialty Metals in late 1993 sold
COMINESA to Corrientes Resources of
Vancouver, Canada. Still  other
companies were MINPROC Bolivia S.A.,
a United States-Australian company, and
Tipuani Development Co., S.A., which
purchased the gold -dredge of South
American Placers Inc. (SAPI), a
subsidiary of Compafifa Minera del Sur
S.A. (COMSUR).

U.S. companies exploring or looking
at possibilities in the Altiplano and

THE MINERAL INDUSTRY OF BOLIVIA—1993



alluvial gold deposits in the Tipuani-
Mapiri  area included Arimetco
International, Renison Goldfields, Inc.,
Canyon Resources Corp., Echo Bay
Mines, Santa Fe Pacific Gold, Nevada
Goldfields Inc., and Newmont Gold Co.
In addition to these large- and medium-
sized operations, there are a few small
gold operations involving U.S. small
investors in the Tipuani-Guanay area that
have operating contracts with local gold
mining cooperatives.

Iron Ore.—Production and exports of
iron ore in 1993 decreased almost 9%
and 21%, respectively, below the 1992
levels. Empresa Minera del Oriente
(EMEDO), a subsidiary of COMIBOL,
continued mining and exporting iron ore
from the rich Mutiin iron ore mine near
the Brazilian border, east of Santa Cruz.
Its iron ore exports went to neighboring
Paraguay’s state steel plant, Aceros del
Paraguay S.A. (ACEPAR), after the
completion of a successful pilot operation
contracting to supply 177,000 tons of iron
ore (62% iron). ACEPAR receives
12,000 mt/month of iron ore at $12.50
per ton f.o.b. Puerto Ladario in the
Paraguayan River. In 1993, EMEDO
exported 27,283 tons of iron ore to
Paraguay, compared with 34,600 tons in
1992. The iron ore exported was worth
about $570,000. As was the case in 1991
($648,0000 and 1992 ($500,000),
respectively, ACEPAR did not buy
enough iron ore in 1993 to fulfill its
contractual obligations.

Lead, Silver, and Zinc.—Production
of lead ore and concentrate increased 6 %,
silver increased 18%, and zinc dropped
15% compared with output in 1992.
Production of metallic lead, including
alloys, recovered by 106% from the
depressed level of previous years.
Output of metallic silver increased 12%
above that of 1992. The medium-size
mining sector was the dominant lead and
zinc producer, with 64 % of total lead and
66% of total zinc. In this sector, the
major producers were Cfa. Quioma,
S.A., COMSUR, and Caballo Blanco
S.A. All the production of COMSUR
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came from the Porco lead-silver-zinc
mine. Other lead and zinc producers
were El Caballo Blanco, S.A. and
Tiahuanacu Ltda. In 1992, about 85% of
COMIBOL'’s zinc production came from
the Colquiri Mine in La Paz; the
remainder came from the San Vicente
Mine in Quechisla, the Santa Fe Mines in
Oruro, and the Unificada Mine in Potosi.
Bolivia does not have a zinc smelter, and
all past metallic production came from
Vinto’s tin refinery. COMIBOL was
attempting to interest Boliden Contech
(Swedish-Bolivian company) in a joint
venture to solve the problems of the ill-
fated Karachipampa lead-silver smelter
near Potosi. In the meantime, a
consortium of zinc producers, including
COMSUR, Tiawanacu, Tuntoco, and
COMIBOL, were negotiating with
MINPROC Technology of Denver,
Colorado, to assess the feasibility of
building a 100,000-mt/a zinc smelter in
Bolivia. Currently, Bolivia’s zinc
concentrates are smelted in western
Europe.

COMIBOL mines are no longer the
largest silver producers in the country.
The medium-size mines produced 54%
and the small mines 42% of total silver.
COMSUR, Bolivia’slargest private-sector
mining firm, was replaced by Inti-Raymi
S.A. as the largest private silver producer
in Bolivia in 1993.

COMIBOL’s zinc production was 18 %
of the country’s total zinc production; the
medium-size mines contributed 64% and
the remaining 18 % was by the small-size
mines. Zinc concentrate exports
decreased 2% in 1993 to 124,639 tons
(metallic content). No exports of metallic
zinc were made in 1993.

Tin.—Bolivia’s relative position as a
world tin producer remained in fourth
place after China, Brazil, and Indonesia.
In 1990, Bolivia’s tin production lost
first place, held since the turn of the
century, as the most important mineral
commodity produced in the country. In
1993, as tin prices improved slightly, tin
output increased about 13% to 18,614
tons from 16,516 tons in 1992, partly due
to COMIBOL’s increased output of 21%
to 6,971 tons and to the continued good

performance of the small miners and
mining cooperatives. Tin output
amounted to 23% of the country’s total
1993 minerals export value, compared
with zinc exports that decreased to 15.8%
of the total export mineral value. The
largest production increase in the private
sector was by the small-size mines and
cooperatives, which for the seventh
consecutive year replaced COMIBOL as
the leading tin-producing sector and in
1993 accounted for about 59% of
Bolivia’s tin production. The COMIBOL
mines produced about 37% of the total
mining sector.

COMIBOL’s efforts continued to be
centered on a privatization program to
attract private capital for operation of its
mines under contracts or joint-venture
agreements. COMIBOL’s signed joint-
venture contracts led to stiff opposition
from the miners’ unions, including strikes
and work stoppages in the already
crippled COMIBOL mines. The future of
COMIBOL remains in doubt; in 1993 it
lost about $11.6 million, compared with
$5.3 million lost in 1992 and $2.6 million
in 1991. If COMIBOL is not fully
privatized in the near future, it will have
a hard time maintaining the current low
level of mineral production. In spite of
this, COMIBOL’s tin production in 1993
increased to 6,871 tons from 5,662 tons
the year before. COMIBOL’s silver
production in 1993, including metallic
silver produced in PLAHIPO smelter,
dropped to 27.5 tons from 99 tons
produced in 1992. Most of COMIBOL’s
longstanding joint-venture contracts with
local and foreign companies were not
fulfilled. During 1993, four new joint-
venture contracts were signed with: 1)
COMSUR (Bolivia) for the exploitation
of the Bolivar mine; 2) Downer Mining
Ltd.-AUSTPAC Gold N.L. (Australia) to
exploit COMIBOL’s alluvial gold deposits
in the northeast of Bolivia; 3) AUSTPAC
Gold, N.L. (Australia) for the Escala
Mine, and 4) SEBOL (BRGM-France) for
the Asientos ore body. The World Bank
has determined to work only on a
privatization program with COMIBOL.
COMIBOL’s Huanuni Mine became the
largest and the richest tin mine in the
country since its reopening in September
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1988. The state-owned Vinto tin smelter
(formerly operated by ENAF) increased
its exports to 14,394 tons of metallic tin
(99.95% average tin content) in 1993
and, to Bolivian customers, sold 118 tons
(worth about $812,278) of metallic tin.
About 83.5% of Bolivia’s metallic tin
exports went to the United States and the
rest to six Latin American countries,
Holland, and Spain. Crude alloys were
not exported after 1991. It may be noted
that, for the second time, Vinto exported
approximately 84.3 tons of metallic lead.
Tin alloys with metals such as antimony,
bismuth, copper, and lead were sold by
companies that included Bera of Bolivia,
BATEBOL, Base Metal Synergy and
Metal Co., Fundiciones Hormet,
COMCO, and Sarah Importaciones
S.R.L. The Vinto smelter projected
production of about 14,000 tons of
metallic tin in 1993, but owing to a larger
local primary tin output plus the
availability of Peruvian tin, Vinto was
able to produce 18,500 tons, including
4,010 tons for MINSUR, Peru, under a
toll contract. The smelting was done in
the high-grade smelter’s furnaces, and the
refining occurred in the low-grade
smelter units.

Auction sales of tin from the U.S.
Government strategic stockpile continued
to be a source of great concern to the
Bolivian tin producers as well as
Government authorities. Surplus material
available for future disposal has added to
concern about possible market disruption.
During 1993, Vinto smelted 4,600 tons of
antimony in concentrates received from
Laurel Industries to produce 3,289 tons
of antimony trioxide. The plan for 1993
was to smelt 4,600 tons of ore to produce
3,200 tons of antimony trioxide. Vinto’s
labor force in December 1993 amounted
to 463 workers (not including 110 part-
time workers), down from 940 (plus 120
part-timers) in 1992 and noticeably down
from the more than 2,000 workers in
1985.

Tungsten.—Bolivia’s production of
tungsten concentrate (WO,), heavily
dependent on international prices,
decreased to 330 tons in 1993 from 1,073
tons in 1992. The mines that were closed
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in previous years, owing to severe ore
depletion and high operating costs, did
not resume operations. Production came
from the medium- and small-size mines
and cooperatives that have small deposits
with high ore grades and low labor costs.
Output of the medium-size mining sector
decreased by 17% compared with that of
1991, and production by the small-size
mining sector decreased about 21.5% to
701 tons (WO, content). In 1992,
International Mining Co. (IMCO) of the
private sector became once again the
single largest tungsten producer in the
country. As in previous years, all of
IMCO’s production came from its Chojlla
tin-tungsten mine, which was being
operated by cooperatives formed by its
former mine workers. All of Chojlla’s
production is bought back by the
company. Empresa Minera San José de
Berque is now the second largest
producer of tungsten with its Esmoraca,
Pueblo Viejo, Espaiiola, and La
Argentina mining groups in Sud Chichas,
Potosf Department. The Chicote Grande
Mine of Churquini Enterprises Inc., a
subsidiary of Anschutz Mining Corp. of
the United States, stopped its tungsten
production in 1992. Churquini was
purchased by COMSUR in February 1992
and probably will start some tungsten
production in 1994.

Industrial Minerals

Cement.—Cement in Bolivia was
produced by four plants in different
regions of the country having a total
production capacity of about 750,000
mt/a. Two plants, Fébrica National de
Cementos S.A. (FANCESA) and Fébrica
de Cementos El Puente (EL PUENTE),
are state-owned. Under the current
Government’s privatization policy, the
two plants were offered for sale under an
international bid. The Compaiifa
Boliviana de Cementos S.A.M., located
in Irpa Irpa, Department of Cochabamba,
with a production capacity of 150,000
mt/a, is a mixed-capital company (state
and private shareholders). The
FANCESA plant, which is now part of
the Regional Development Corp. of
Chuquisaca, is for sale. The third plant,

EL PUENTE, in the Méndez Province of
the Department of Tarija, with a 60,000-
mt/a capacity, is owned by the
Development Corp. of Tarija. The
Sociedad Boliviana de Cementos S.A. in
Viacha, Department of La Paz, with a
capacity of 210,000 mt/a, was the only
wholly privately owned cement plant in
the country. During 1993, total cement
sold in the country was about 510,000
tons, the same as that in 1992. During
1993, production of cement was
maintained at about the same level as that
in the previous year.

Lithium.—The most disappointing
event in the recent history of Bolivia’s
attempts to attract private exploitation of
mineral reserves was the abandonment of
a prospective agreement between the state
agency Complejo Industrial de los
Recursos Evaporiticos del Salar de Uyuni
(CIRESU) and the U.S. company Lithium
Corp. of America (LITHCO) (one of the
two major world producers of lithium and
a subsidiary of Food Machinery Corp.,
FMC) to extract lithium from the Uyuni
Salar in the western Altiplano.
Negotiations had been under way for §
years. In February 1992, the Republic of
Bolivia signed a contract, whose terms
anticipated an annual income to the state
of $30 million for the 40 years’ life of
the contract. In July 1992, the Bolivian
National Congress approved the contract
with some modifications. FMC-LITHCO
did not accept the modifications and was
ready to pull out of the deal. At the
request of the Bolivian Government, the
deadline was extended by FMC-LITHCO
for another 30 days. After internal
controversy between the executive branch
and congressional members, and a
negative press on the project, FMC-
LITHCO sent a letter to the Ministry of
Mining and Metallurgy ending its long
negotiation to explore and exploit the
brines of the Salar de Uyuni. By then,
FMC-LITHCO was exploring the Salar
del Hombre Muerto in northern Argentina
and was negotiating with American Metal
Climax (AMAX) over a mineral
concession in the Salar de Atacama in
northern Chile. FMC-LITHCO decided
to drop its bid to exploit lithium in the
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salt flats of Uyuni, thus ending an affair
that has troubled Bolivian officials for the
past 4 years.

Mineral Fuels

Bolivia continued to be self-sufficient
in crude oil, natural gas, and refined
petroleum products. In 1993, crude oil
production increased by 4.7% to 8.1
Mbbl compared with that of 1992. In
1993, Bolivia’s oil and gas industry
continued in third place in the Bolivian
export sector, after nonfuel minerals and
nontraditional  goods. In 1993,
hydrocarbons decreased from 17.6% to
12.8 % by value of Bolivia’s total exports.
The sector accounted for 6.3% of the
GDP and it employed about 4,980
persons out of a total work force
estimated at 2 million. The Ministry of
Hydrocarbons and Energy was
restructured to National Secretariat under
the Ministry of Economic Development
and Finance. The National Secretariat of
Hydrocarbons and Energy delineates
global policies and guidelines and
enforces the 1990 Hydrocarbon Law, the
basic legislation for the sector, through
its agency Yacimientos Petroliferos
Fiscales Bolivianos (YPFB).

YPFB conducts exploration,
production, transportation, and
marketing; it signs "operational contracts”
or "petroleum services contracts” and is
authorized to form joint ventures with
other parties. In 1993, YPFB signed 1
operational contract for a total of 38
operational contracts since 1973. In May
1993, Pan Andean Resources PLC, an
Irish-British company, signed a 30-year
operational contract with YPFB to
explore the Chapare-Moxos Block on the
borders of the Departments of
Cochabamba, Beni, and Santa Cruz.

Occidental Boliviana, Inc. (now 75%
owned by Diamond Shamrock Corp. of
Dallas, Texas), Tesoro Bolivia Petroleum
Co., and Maxus Bolivia, Inc. are three
U.S.-based oil companies producing
hydrocarbons in the country. All of their
production is sold to YPFB. Other U.S.
companies operating in Bolivia are as
follows:

1) Mobil Boliviana de Petroleos, Inc.
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Since 1988, Mobil and Occidental
Boliviana, Inc. have been exploring the
Madre de Dios Tract, block 18, of the
Madre de Dios basin, in the northwest of
the Departments of Pando and La Paz.

2) Santa Fe Energy Resources of
Bolivia, together with Norcem (Canada)
and Monument Oil and Gas PLC, had
two contracts since August 1990, the Hito
Villazon and the Carandaigua Blocks
(Tarija, Sucre, and Santa Cruz). The
Hito Villazon Block was turned into
Texaco Exploration Boliviana Chaco, Inc.

3) Chevron International Ltd. (Bolivia)
with Pecten International Co., in Bolivia
since August 1990, is operating in the
Caipipendi Block (Santa Cruz, Sucre, and
Tarija). The two companies are
exploring the Southern Sub-Andean and
Chaco basins. 4) Esso Exploration
(Bolivia), Ltd., together with Marathon
Petroleum Bolivia Ltd., has been
exploring since March 1991 the Poopo
Norte and Poopo Sur Blocks in the
Altiplano Central basin.

5) Texaco Exploration Azero, Inc.,
jointly with Sun Oil Bolivia Ltda., agreed
in 1991 to explore the Azero Block in the
Central basin of the Sub-Andean Zone.

6) Texaco Exploration Boliviana
Subandini, Inc. (as the operator), Mobil
Boliviana de Petroleos, Inc., and Shell
Exploradora y Productora de Bolivia,
BV, together with Bolivia Andina
Petroleum Co. (subsidiary of Anschutz
Corp.), have held since June 1991 the
Madidi Block in the North Sub-Andean
basin/trust fault.

7) Phillips Petroleum Co. Bolivia
signed an operational contract in 1992 to
explore the Curahuara de Carangas Block
in the Altiplano Northern basin.

8) BHP Petroleum (Bolivia), Inc. has
been exploring in the Chapare Block
(Central Sub-Andean basin of
Cochabanba and Beni Departments) since
1992.

The Argentine firms operating in
Bolivia are as follows: 1) Empresa
Naviera Perez Companc together with
Sacfic of Argentina and Pemsa Co. of
Bolivia; and 2) Plus Petrol and Petrolec,
S.A., of Bolivia.

The wholly owned Bolivian firms
having operational contracts with YPFB

are: 1) Compania Petrolera de
Exploracion y Explotacion, S.A.
(Petrolex), and 2) Sociedad Petrolera del
Oriente, S.A. (Sopetrol). In 1993, the
contractors surveyed 350 km of
geological cross sections together with
1,175 km of new seismic lines; more than
3,364 km of old seismic lines were
reprocessed. A total of 4,505
geochemical samples were also taken. In
addition, the contractors drilled six
exploration wells totaling 19,297 m. Two
development wells also were drilled
totaling 5,745 m. No new commercial
fields were found. During 1993, YPFB
continued to negotiate exploration
contracts with: Bolipetro of Bolivia,
Mobil (operator), and Diamond Shamrock
(OBI); Oceanic Exploration and
Development Corp.; Phillips Petroleum
Co.; Petrobras of Brazil; a consortium
formed by the U.S company Harken
Bolivia Oil Co., Mendez Corp.-Legado
Inc., and the Bolivian Co. Boliviana de
Inversiones S.A. (BOINSA). Also
included were Reosol S. A.-Elf Aquitaine,
Maxus Bolivia Inc., BHP Petroleum
Corp., and YPF S.A. of Argentina.

Natural Gas.—Production of natural
gas increased 1.3% from that of 1992 to
5,593 Mm®. Of the total production of
natural gas, 74% was produced from
YPFB gasfields and 26% by private
contractors. YPFB’s Vuelta Grande
Gasfield continued to be Bolivia’s largest
natural gas producer; its production
increased 6.1% compared with that of
1992. Rio Grande’s output was YPFB’s
second largest natural gas producer,
decreasing 6% in 1993. Production from
the new fields of Sirari and Vibora
increased 17.6% and 53.7%,
respectively. YPFB’s total natural gas
production increased 10.1% as the
contractors’ production, on the other
hand, dropped 17.2%. Occidental
Boliviana’s Porvenir Gasfield and Tesoro
Bolivia’s La Vertiente Gasfield decreased
35.2% (continuing the downtrend started
6 years ago) and 5.6 %, respectively.

Bolivia’s domestic consumption of
natural gas continued to be minimal at
608 Mm®, marking an increase of 5.7%
of the total produced compared with that
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of 1992. This increase in consumption
was made by a large number of factories
in the Altiplano (La Paz, El Alto,
Viacha, and Oruro) as the main pipeline
and distribution lines to industrial centers
were completed. Most of the natural gas
continues to be consumed in the city of
Santa Cruz. The major consumer of
natural gas in 1993 was the Empresa
Nacional de Electricidad (ENDE), which
consumed more than 50% of national
production to generate electricity at Santa
Cruz, Sucre, Potosi, and recently in
Tarija (La Tablada and Yacuiba) and
Cochabamba (Valle Hermoso). Other
large consumers included the cement
plants of Cochabamba, Sucre, and La Paz
and the sugar mills in Santa Cruz. In
1993, Bolivia’s LPG consumption
increased 28.3 % from 1.72 Mbbl in 1982
to 2.33 Mbbl in 1993. About 17,000
barrels of LPG, valued at $238,200, was
exported to Chile.

Argentina continued to be Bolivia’s
sole foreign customer for natural gas.
Accordingly, interest by Argentine firms
in exploration and enhanced recovery
contracts with YPFB has increased in the
past 6 years. Bolivia’s natural gas export
agreement with Argentina ended in April
1992. However, on March 20, 1992, an
agreement was signed that commits the
Argentine Government to continue buying
natural gas from Bolivia at the same
volume as the previous contract for an
additional 20 months but at a much lower
price. The new agreement fixed the price
at $1 per million Btu from May 1, 1992,
through March 1994, or about one-third
the price that Argentina paid during 1991.

During 1993, Bolivia exported to
Argentina 2,092 Mm®, a decrease of
1.6% compared with that of 1992.
Revenues from gas exports, at $90.2
million, were 26.5% lower than in the
previous year.

Of the total natural gas produced in
Bolivia, 37.4% was exported to
Argentina; 23.4% was consumed
domestically; 27.4% was reinjected into
the gasfields; 11.1% was vented, flared,
or lost; 1.9% was consumed as fuel by
YPFB; and the remainder was converted
into LPG. As a result of YPFB’s
program of substituting gas products for
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liquids, domestic consumption of LPG
increased from about 2.5 Mbbl in 1992 to
3.9 Mbbl in 1994. In 1992 and 1993,
several natural gas pipelines were
installed and a larger volume of natural
gas was consumed domestically, mostly
in the city of Santa Cruz. YPFB
operated four LPG plants at Rfo Grande,
Colpa, Camiri, and Vuelta Grande in the
Department of Santa Cruz, all of which
also produced natural gasoline.

About 13.5 Mbbl of liquids (crude oil
plus condensates), 5.6 Mbbl of finished
products, and 1,251 Mm® of natural gas
are transported between major distribution
centers in Bolivia via the 5,600 km of
pipelines owned and operated by YPFB.
All the pipelines are reversible, with the
exception of an export pipeline to Arica,
Chile. On February 17, 1993, in
Cochabamba, the Bolivian President and
the Brazilian counterpart attended the
signing of the "final sale/purchase
contract” agreed to by YPFB and
Petroleo Brasileiro S.A. (Petrobras). The
"final contract” expands on the
preliminary contract signed on August 17,
1992, in Santa Cruz. The initial price for
the dry natural gas will be $0.90 per
million Btu at the entrance to the pipeline
in Rio Grande, Santa Cruz. The price
will be adjusted automatically each
quarter according to a formula that uses
spot market prices for fuel oil in three
international markets to modify the price
up or down. The volume of the gas
deliveries will start at 8 Mm®/d, when the
pipeline is completed; the volume will be
doubled sometime between the 7th and
the 10th year after the completion of the
pipeline through the end of the 20-year
contract. Petrobras will have to pay for
the full amount under the terms of this
"take or pay" contract. The final contract
will include an article stipulating that the
terms may be extended an additional 20
years if both parties agree. Another
article will define penalties if either side
fails to comply with the contract. The
most important new article establishes the
contract as null and void if financing is
not arranged within 18 months. Some of
the technical parameters agreed to in the
final contract are the following: Petrobrds
and YPFB agreed to construct 557 km of

71-cm-diameter gas pipeline from the Rio
Grande Gasfield in Santa Cruz to Puerto
Sudrez (total cost $421.6 million), then
from Puerto Sudrez to Campinas (Brazil),
1,240 km ($901.2 million); and from
Campinas to Curitiba, Brazil 430 km
($225.6 million). The total estimated
cost was $1,548.4 million. Financing for
the pipeline is still far from certain, but a
group of 10 Bolivian businesspersons
have formed a company called GASBOL
to build the Bolivian portion. YPFB has
offered to take 10% to 30% of the equity
in the Bolivian section, but would prefer
just 15%. It will depend on negotiations
with the potential investors under the
Capitalization Law to determine YPFB’s
future share in the pipeline. The
ENRON Development Corp. of Houston
indicated its willingness to enter into an
agreement for joint venture with YPFB to
build a $400 million, 563-km natural gas
pipeline in Bolivia, which will be part of
a larger development valued at up to $2
billion that eventually will carry Bolivian
natural gas to a growing market in Brazil.
According to officials, YPFB will own
60% of the company, with the remainder
held by ENRON. The joint venture will
develop, finance, and operate the pipeline
for the export of Bolivian natural gas to
Brazil.

Trans-Andean Partners, Inc., a
consortium of U.S. firms, BHP, and
others, presented to the Bolivian
Government a proposal for the
construction and operation of a natural
gas pipeline from Tarija (Bolivia) to
Tocopilla (Chile). The proposed project
is to build an 800-km, 51-cm-diameter
gas pipeline that would transport 4.25
Mm*/d of natural gas purchased from
YPFB. The proposed pipeline would
feed a projected Trans-Andean Partners
500-MW thermoelectric plant in the city
of Tocopilla, on the northern coast of
Chile. The cost of the pipeline was
estimated at about $250 million, and the
cost of the thermoelectric plant would be
about $350 million.

Petroleum, Crude.—The total average
daily production of crude oil decreased
5% to 221,237 bbl in 1993 from 21,180
bbl in 1991. Of the total crude produced,
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the YPFB share was almost 80%, and the
remainder was produced by Occidental
Boliviana, Tesoro Bolivia, and others.

During 1992, YPFB and two U.S.
contractors were active in exploration
drilling. YPFB drilled 23,925 m, 1.1%
more than that in the previous year.
YPFB made two new oil discoveries, the
Patujusal and Yuquis. A third new find
was made by the Bulo Bulo X-3, which
discovered a mnew deeper natural
gas/condensate-bearing formation in the
old Bulo Bulo Field.

YPFB’s first successful well in 1993
was the new field Patujusal X-1 wildcat,
2,000 m deep, spudded on December 29,
1992, and concluded on March 27, 1993.
Patujusal was financed by the IDB, and it
was estimated that this oilfield could
produce about 1,500 bbl/d of crude oil
and natural gas from the upper Oligocene
Petaca Formation after development is
completed. The second successful well
was the new field Yuquis X-1 wildcat,
spudded on April 27, 1993. It went to a
depth of 3,125 m.

Domestic consumption of refined
petroleum products increased about 1.5%
above that of 1992 to 26,470 bbl/d,
including LPG and lubricant sales. The
domestic prices for refinery products
were raised to world and regional average
levels. Premium gasoline prices went up
from $0.63 per liter at the end of 1991 to
$0.66 in January 1992 and remained the
same until December 1993. Internal sales
of finished products, including LPG and
natural gas, totaled the equivalent of
$458.2 million compared with $488.9
million in 1992.

Reserves

COMIBOL’s mine reserves for lead,
silver, tin, and zinc at the "nucleus
mines" were revised in 1989 for the 5-
year plan. Mineral reserve estimates for

lead, silver, tin, tungsten, and zinc were
recalculated and revised for greater
accuracy, not only for the large mines but
also for the medium- and small-size
mining sectors. In view of the
widespread occurrence of both lode and
placer gold in Bolivia, gold reserves have
not yet been projected. YPFB estimated
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that the total Bolivian proven crude oil
reserves, plus lease condensate as of
yearend 1993, were 134.93 Mbbl.
YPFB’s proven reserves total 89.58 Mbbl
or about 66.4% of the total crude oil
proven reserves.

The contractors’ crude oil proven
reserves amounted to 45.36 Mbbl or
33.6% of the total. Bolivia’s crude oil
reserves at current production and
consumption could last for another 13 to
14 years. YPFB estimates that, of the
total crude oil reserves, about 45% are
crude oil and 55% lease condensate
stored in natural gas fields. Bolivia’s
original reserves were about 438.9 Mbbl.

According to YPFB, Bolivia’s natural
gas reserves as of December 1993 were
123.43 billion m?, of which 45.87 billion
m® is proven (remanent) reserves.
YPFB’s proven natural gas reserves are
73% of the total proven reserves, while
the contractor’s total amounted to 27 %.

INFRASTRUCTURE

The development of communication
and transportation systems in Bolivia has
been impeded by the rugged topography
of the Andean Range, a very difficult
barrier separating the western and eastern
regions of the country. Alignments of
railroad lines and highways are curvy,
and during the rainy season mud
avalanches may block them temporarily.
In the eastern plains the flooding of rivers
is a serious problem, preventing
deliveries of supplies and food to
consumers. Nevertheless, Bolivia has a
reasonably well-developed infrastructure.
The transportation network is composed
of a total of 38,836 km of highways, of
which 1,300 km is paved, 6,700 km is
gravel, and 30,836 km is unimproved
earth.  The Pan-American highway
linking Argentina and Peru crosses
Bolivia from south to northwest. As a
landlocked country, Bolivia has no ocean
ports but does have access to ports in
Chile (Arica and Antofagasta) and Peru
(Matarani).

The railroad system consisted of 3,652
km of 1.000-m gauge and 32 km of
0.760-m gauge, all Government owned
and controlled by Empresa Nacional de

Ferrocarriles. Minerals produced in La
Paz Department are transported by rail
and truck to Arica, Chile, and to
Matarani, Peru, for export. Minerals
from Oruro, Potosi, Cochabamba, and
Santa Cruz Departments are transported
by railway to Antofagasta, Chile, for
export and to Argentine and Brazilian
consumers. Bolivia has 10,000 km of
commercially navigable waterways that
connect the eastern region of the country
with the Amazon basin.

About 13.5 Mbbl of crude oil and
condensates, 5.6 Mbbl of refined oil
products, and 121 Mm?®/d of natural gas
are transported between major distribution
centers in Bolivia through the 5,600 km
of pipeline owned and operated by YPFB.
Bolivia has 26 product terminals
throughout the country. Several other
pipeline construction projects are under
way. The generation, transmission, and
distribution of electrical power in Bolivia
was carried out by both state and private
companies. An estimated 2,051 GW *h
of electricity was produced in 1993, a
decrease of 15% from that of 1982. The
average consumption was 260 kW «h per
capita. Bolivia had an installed electrical
generating capacity of 756 MW, of which
308 MW or about 40.8%, was generated
by hydroelectric plants and the remaining
by thermoelectric plants. ENDE has an
installed generating capacity of 468.2
MW or 62% of Bolivia’s total. The
privately owned Bolivian Electric Power
Co. (COBEE-BPC), originally Canadian,
has 142.2 MW of installed capacity or
19% of the country’s total. COBEE-BPC
supplies electricity to the cities of La Paz,
including El Alto and Oruro.

In 1988, ENDE drilled five wells at
the geothermal field of Laguna Colorada.
The field is in Sud Lipez, Potosi, about
220 km southwest of the town of Uyuni
and about 11 km east of the Bolivian-
Chilean border.

OUTLOOK

The Bolivian Andean mineral belts and
the eastern Precambrian shield hold
substantial mineral resources and are
largely untapped.  Nevertheless, the
mineral base already identified is
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extensive enough to be able to generate
significant mineral production within a
relatively short time, depending upon
international mineral market prices and
investment vigor.

Prospects for Bolivia’s mineral
industry continued to improve in 1993.
Foreign investment in exploration has
accelerated since August 1993, along with
confidence that the economic reforms
introduced by the Government in 1985
would endure. The investment law and
the new Mining Code approved in early
1991 have also helped to ensure potential
foreign investors that the Bolivian
Government’s free-market policies will
endure. The mining sector has received
numerous proposals and inquiries from
potential investors from Australia,
Canada, China, New Zealand, South
Africa, the United Kingdom, and the
United States.  Available information
shows that the foreign companies now
operating in Bolivia are exploring for
gold, silver, and base metal deposits in
the altiplano and the Precambrian shield.
Despite the drastic reduction in
COMIBOL operations, the streamlined
COMIBOL is offering large unexplored

joint-venture contracts. More than 62
requests were received by the company
for the terms of reference. Most of
Bolivia’s gold was produced from alluvial
deposits, and several firms were
investigating further investment in gold
extraction from epithermal volcanic and
subvolcanic intrusions of their gold- and
silver-bearing sulfide and oxide ores.
Sulfur production in the western
Cordillera also was expanding.
Nevertheless, Bolivia’s economy
remained vulnerable to price fluctuations
for its limited exports, mainly nonfuel
minerals and natural gas. The economy
is expected to continue to be heavily
dependent on internal sales of petroleum
products and foreign exchange earnings
from natural gas exports.  Nonfuel
minerals and hydrocarbons continued to
lead Bolivia’s exports. Because the 20-
year gas sales contract with Argentina
expired in early May 1992, it has become
critical for YPFB, and the country as a
whole, to continue gas exports to
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areas in Los Lipez south of Potosi under

Argentina and to look for new markets.

Natural gas is considered to have the
greatest potential for sustained long-term
growth. The base metal sector appears to
be recovering as a result of COMIBOL’s
rehabilitation program and privatization
efforts. The World Bank is providing
assistance through the International
Development Association (IDA), to
implement its mining sector strategy.

Foreign private investors look at Inti
Raymi’s success as an example to
emulate. For example, the Australian
company AUSTPAC Gold, N.L., in a
joint venture with COMIBOL, is
exploring the Escala ore body, in the
southern Altiplano, which shows great
potential as a heap-leaching gold target.
Billiton signed a joint-venture contract
with EMUSA to quantify reserves at the
copper-gold Don Mario deposit in Santa
Cruz Bolivia. The COMSUR-RTZ joint
venture continues with its exploration
program in the Altiplano and the
Precambrian. EMUSA is joint venturing
with  ORVANA Minerals Corp. of
Vancouver, Canada, to explore the
disseminated gold prospect of San
Bernardino in Challapata, near Oruro.

Future resource development is likely
to focus on continued expansion of the
hydrocarbon sector, as well as the
development of Bolivia’s gold industry
and the iron ore-steel prospects at the
Mutin deposit near Brazil. Planned
medium-term mining projects include
continuation of COMIBOL’s
rehabilitation program, the lithium and
potassium projects, and the expansion of
sulfur production and gold from alluvial
deposits.

The Bolivia-Brazil energy integration
agreement includes the selling of
electricity generated by a natural gas-fired
thermoelectric plant; urea and high-
density polyethylene from a proposed
plant to be installed in Puerto Sudrez,
Department of Santa Cruz; and the
construction of the 563-km gas pipeline
between the Santa Cruz Gasfields and
Puerto Sudrez, near the Brazilian border.

Future generation of electrical power
from geothermal fields at Laguna
Colorada could be sold to existing mining
interests in the Uyuni salt flat area or

might attract new mining exploitation
interest to the area of South Lipez, where
sulfur and low-grade epithermal gold-
silver deposits occur near Laguna
Colorada.

!Where necessary, values have been converted from
bolivianos ($b) to U.S. dollars at the rmate of
$b4.3=US$1.00.

OTHER SOURCES OF INFORMATION
Agencies

Secretaria Nacional de Minas y Metalurgia
Ave. 16 de Julio 1769, Casilla 8686
La Paz, Bolivia
Telephone: (02) 379310
Secretaria Nacional de Energia e
Hidrocarburos
Ave. Mariscal Santa Cruz 1322
La Paz, Bolivia
Telephone: (02) 374050
Corporacién Minera de Bolivia (COMIBOL)
Ave. Mariscal Santa Cruz 1092
Casilla 349
La Paz, Bolivia
Telephone: (02) 354044
Empresa Metalirgica Vinto (EMV)
Casilla 612
Oruro, Bolivia
Telephone: (02) 52857
Instituto Nacional de Inversiones (INI)
Calle Colombia 263
Casilla 4393
La Paz, Bolivia
Telephone: (02) 375730
Yacimientos Petroliferos Fiscales Bolivianos
(YPFB)
Calle Bueno, Casilla 401
La Paz, Bolivia
Telephone: (02) 356540
Asociacién Nacional de Mineros Medianos
Edif. Petroleros
Ave. 16 de Julio 1616, of 4
Casilla 6094
La Paz, Bolivia
Telephone: (02) 352223
Cémara Nacional de Minerfa
Bernardo Trigo 429
Casilla 2022
La Paz, Bolivia
Telephone: (02) 350623
Corporacién de las Fuerzas Armadas
Para El Desarrollo Nacional (COFADENA)
Ave. 6 de Agosto 2649
Casilla 1015
La Paz, Bolivia
Telephone: (02) 37305
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Servicio Geol6gico de Bolivia (GEOBOL)
Calle Federico Zuazo 1673
La Paz, Bolivia
Telephone: (02) 377310
Instituto de Investigaciones Minero-
Metalirgicos (IIMM)
Casilla 600
Oruro, Bolivia
U.S.Embassy-La Paz; Economic Section,
(Fernando Urquidi)
APO AA 34032
Telephone: 591-2-350251
Fax: 591-2-359875

Puhlications

Secretaria Nacional de Minas y Metalurgia,
La Paz City: Boletin Estadfstico Minero
Metalirgico, monthly.

Asociacién Nacional de Mineros Medianos,
La Paz City: Minerfa Mediana-Memoria
1993, annual.

U.S.G.S. Report on the "Geology and
Mineral Resources of the Altiplano and
Cordillera Occidental.” Consultant’s
Report—(Yellow Book) U.S. Embassy, La

Paz, Bolivia: Bolivian Mining Industry-
Development and Outlook-1993; Bolivian
Petroleum Industry-Development and
Outlook-1993; July 1993.

U.S. Embassy,-La Paz, Bolivia: Annual
Petroleum and Natural Gas Questionnaire,
Bolivia, for calendar year 1993 (SPR-4255).

Annual Minerals questionnaire for Bolivia,
calendar year 1993 (SPR-4291).
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TABLE 1
BOLIVIA: PRODUCTION OF MINERAL COMMODITIES'
(Metric tons unless otherwise specified)
Annual
Commodity 1989 1990 1991 1992 1993 capacity®
(an. 1, 1994)
METALS?®

Antimony:

Mine output, Sb content 9,189 8,454 7,287 6,022 4,155 10,700

Metal including Sb content of trioxide 1,236 1,046 3,548 5,670 4,467 6,000
Arsenic: Mine output, arsenic trioxide, arsenic sulfide 338 300 463 633 663 700
Bismuth:

Mine output, Bi content 41 68 — — — 170

Metal, smelter — 137 - 30 7 140
Cadmium: Mine output, Cd content* 9 102 115 71 4 120
Copper: Mine output, Cu content 298 157 30 101 94 300
Gold: Mine output, Au content® kilograms 63,595 65,198 3,501 4,688 10,403 10,500
Iron ore:”

Gross weight 14,254 125,264 101,642 55,486 *51,000 130,000

Fe content 8,980 78,916 72,148 34,956 32,118 80,000
Lead:

Mine output, Pb content 15,728 19,913 20,810 20,010 21,220 21,500

Metal, smelter 12 117 213 261 537 500
Manganese: Mine output, Mn content 100 3,778 215 100 - 250
Silver: Mine output, Ag content® kilograms 267,084 310,543 375,702 282,350 332,768 380,000
Tantalum, tantalite do. - 583 3,735 2,722 3,535 3,800
Tin:

Mine output, Sn content 15,849 17,249 16,830 16,516 18,634 18,000

Metal, smelter 9,448 12,567 14,663 14,393 18,551 19,000

Alloys - 832 261 75 94 850
Tungsten: Mine output, W content 1,118 1,014 1,065 851 261 1,200
Zinc: Mine output, Zn content 74,789 103,849 129,778 143,936 124,638 150,000

INDUSTRIAL MINERALS

Barite - 300 1,277 368 - 1,300
Bentonite - - 825 454 368 900
See footnotes at end of table.
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TABLE 1
BOLIVIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

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

INDUSTRIAL MINERALS—Continued

Calcite (limestone) *500 300 480 *500 37 500
Cement, hydraulic 505,426 560,446 591,630 600,288 480,000 600,500
Gemstone, amethyst:
Polished kilograms — 50 254 3 15 300
Rough do. — - 32,147 47,234 248 47,500
Gypsum, crude® 100 100 4,000 6,000 4,000 6,100
Marble 70 81 37 67 37 100
Onyx kilograms — — 10,800 104 133 11,000
Pumice* 200 100 100 100 80 200
Quartz kilograms - - — 100 816 600
Salt 60 155 255 260 200 260
Sandstone - — — 119 — 120
Slate 84 104 14,820 *5,000 163 15,000
Sodalite kilograms — — 4,170 3,000 — 4,200
Sulfur, native 8,167 2,101 2,782 15 1,050 8,200
Ulexite 9,609 3,076 14,226 23,244 10,046 23,500
MINERAL FUELS AND RELATED MATERIALS
Gas, natural:
Gross million cubic meters 5,291 5,276 5,432 5,522 5,593 5,600
Marketed do. 2,565 2,203 2,178 2,126 2,092 2,600
Natural gas liquids:
Natural gasoline thousand 42-gallon barrels 627 732 814 775 772 850
Other (consumption) do. 1,578 1,845 1,900 1,816 1,809 2,700
Petroleum:
Crude including condensate do. 7,274 71,635 8,094 71,752 8,116 8,200
Refinery products:
Liquefied petroleum gas do. 1,106 °1,200 570 511 513 1,200
Gasoline do. 3,504 3,400 3,297 3,224 3,235 3,550
Jet fuel do. 631 °600 683 669 741 750
Kerosene do. 317 300 269 262 231 320
Distillate fuel oil do. 2,252 2,560 2,828 2,848 2,635 2,850
Lubricants do. 75 °100 90 70 31 110
Residual fuel oil do. 106 90 816 202 330 850
Unspecified do. 164 200 1,217 1,933 2,000 2,000
Refinery fuel and losses do. - 50 — — 96 100
Total do. 8,155 *8,500 9,770 9,719 9,812 11,730

*Estimated. "Revised.

!Table includes data available through June 1994.

’In addition to the commodities listed, a variety of crude construction materials (clays, crushed and broken stone, dimension stone, and sand and gravel) are produced, but
available information is inadequate to make reliable esti of output levels.

*Unless otherwisc specified, data represent actual production by COMIBOL and small- and medium-size mines.

‘Cadmium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in Bolivia.)

SIncludes production of metallic gold.

Small- and medium-size mines output sales to BAMIN, and COMIBOL exports (small- and medium-size mines t legally export gold).

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

*Includes production of metallic silver.
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TABLE 2

BOLIVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993

(Thousand metric tons unless otherwise specified)

Viloco, Colquiri, and Colquechaca Mines

Commodity Major P em"ng. companies Location of main facilities . !
) and major equity owners capacity
Antimony Empresa Minera Unificada S.A. (EMUSA) (private, Caracota, Chilcobija, and Espiritu Santo 2.7.
100%) Mines, Potosi Department
Do. Empresa Minera San Juan Ltda. (private, 100%) Candelaria Mine, Potosi Department 2.1.
Antimony trioxide Empresa Minera Hermanos Bernal S.A. (private, Palala smelter, Tupiza, Potosi Department 1.0.
100%)
Gas, natural
million cubic meters  Yacimientos Petroliferos Fiscales Bolivianos (YPFB) Rio Grande, Vuelta Grande, and Sirari 1,348.0.
(Government, 100%) Gasfields, Santa Cruz Department
Do. do. do. San Roque, Vibora, and Yapacani 683.
Gasfields, Southern District
Do. do. do. Cascabel, Naranjillos, Carrasco, Camiri, 441.
Monteagudo, Santa Cruz Gasfield
Central, and Southern Districts
Do. do. Occidental Boliviana Inc., Tesoro Bolivia Petroleum El Porvernir, La Vertiente, Gasfields, 66,100.
Co. (United States) and Empresa Naviera Santa Cruz Department
Pérez-Compac-Sacfic (Argentina) contractors
(private, 100%)
Gold kilograms Cooperatives (some with U.S. equity) (private, Tipuani, Guanay, Mapiri, Huayta, Kaka 2.2.
100%) and Teaponte Rivers, La Paz Department
Do. do. Empresa Inti-Raymi S.A. (private, 100%) (Battle Gold Leaching, open pit operation at La 1.5.
Mountain Gold Mining Co., 85%; EMUSA, 15%) Joya, near Oruro, Oruro Department
Do. do. Bolivian Army’s Development Corp.; 200 dredges Araras, Cachuela Esperanza gold 6.0.
operating in the Araras region (without legal dredging, Pando and Beni Departments
concessions)
Lead Empresa Minera Quioma S.A. (COMSUR S.A.) Asientos, lead-silver-zinc mine at Mizque, 6.0.
(private, 100%) (Formerly owned by ASARCO Cochabamba Department
Incorporated of the United States)
Do. Corporacién Minera de Bolivia (COMIBOL) Santa Fe, Tatasi, Animas-Inocente, and 3.2.
San José Mines, Potosi Department
Do. Empresa Metalirgica de Karachipampa (Government, Karachipampa, Potosi Department 24.0.
100%) (Autonomous subsidiary company of
COMIBOL) Lead/silver smelter (continued shutdown
for lack of operating capital and shortage of ore-feed
Petroleum  thousand barrels  Yacimientos Petroliferos Fiscales Bolivianos (YPFB) La Pena, Vuelta Grande, Rio Grande, San 8,116.
(Government, 100%) Roque, and Vibora Oilfields Santa Cruz
Department
Do. do. Occidental Boliviana Inc. and Tesoro Bolivia Porvenir, La Vertiente, Bermejo, Caigua, 1,662.
Petroleum Co., both U.S. companies and other and Colpa Oilfields
contractors (private, 100%)
Silver kilograms Corporacién Minera de Bolivia (COMIBOL) San José, Bolivar, Poopo, Santa Fe, San 99,000.
Cia. Minera de Oruro, Cia. Minera Quechisla, and Vicente, Tatasi, Animas-Inocente, and
Cia. Minera de Potosi{ subsidiaries (Government, Unificada Mines at Oruro, and Potos{
100%) Departments
Do. do. Cia. Minera del Sur, S.A. (COMSUR) (private, Martha, Huari, Porco, and Milluni Mines 38,000.
100%) (RTZ of the United Kingdom, shareholder) La Paz, Department
Tin COMIBOL: Cia. Minera de Oruro, Cia. Minera Huanuni, Colquiri, Caracoles, Viloco, and 95.0.
Quechisla, Cia. Minera de Potos{, and Cia. Minera Chorolque Mines, at Oruro, Potos{, and
La Paz (Government, 100%) La Paz Departments
Do. COMSUR, Barrosquira, International Mining Co., Martha, Cerro Grande, Milluni, and 2.4.
Yana Mallcu and Avicaya companies (private, Berenguela tin mines
100%)
Do. Small miners and cooperatives (private, 100%) Catavi-Siglo XX, Caracoles, Bolivar 6.4.
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TABLE 2

BOLIVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993

(Thousand metric tons unless otherwise specified)

Commodity N::': :::?::a ;?it;o;?vp::“; ’ Location of main facilities ;:::;;
Tin, refined Empresa Metahirgica de Vinto (COMIBOL’s Vinto, Oruro Department 9.0.
subsidiary) (Government, 100%)
Do. Fundestano de Oruro S.A. (private, 100%) City of Oruro, Oruro Department 5.0.
Do. Cfa. Metalirgica Industrial y Comercial-Hormet S.A. City of La Paz, La Paz Department 2.
(private, 100%)
Tungsten COMIBOL-C{a. Minera La Paz (Government, 100%) Kami, Tasna, and Bolsa Negra Mines, La Closed in
Paz Department 1987.
Do. International Mining Co. (IMCO) (private, 100%) Chojlla Mine, La Paz Department 5.
Do. Empresa Minera San José Berque (private, 100%) Esmoraca, Pueblo Viejo, Espafiola, and 2.
La Argentina Mines, Sudchichas
Province, Potos{ Department
Zinc COMIBOL, Cia. Minera de Oruro, Cfa. Minera Santa Fe, Colquiri, San Vicente, Tatasi, 416.0.
Quechisla, Cia. Minera de Potos{ (Government, Animas-Inocente, and Unificada Mines at
100%) Oruro, Potosi, and La Paz Departments
Do. COMSUR S.A., Maragua Lida., Caballo Blanco S.A. Porco, Asientos, Maragua, Huari-Huari 50.0.

(private, 100%) Monserrat, and Monte Blanco Mines at
Cochabamba, Oruro, and Potos{
Departments
TABLE 3

BOLIVIA: RESERVES OF MAJOR MINERAL

COMMODITIES FOR 1993

(Metric tons unless otherwise specified)

Commodity Reserves
Antimony, metal content 35,000
Lead, metal content 25,965
Lithium carbonate thousand metric tons 5,500
Natural gas billion cubic meters 122
Petroleum million 42-gallon barrels 134,900
Silver, metal content 1,378
Tin, metal content 274,774
Tungsten, metal content 5,300
Zinc, metal content 935,497
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During 1993, Brazil produced bauxite,
columbium, gemstones, gold, iron ore,
kaolin, manganese, tantalum, and tin
from world-class deposits and exported
them to the global marketplace. In Latin
America, particularly the Southern Cone
Common Market (MERCOSUR), Brazil
continued to be the leading producer of
aluminum, cement, ferroalloys, gold, iron
ore, manganese, steel, and tin. The
country was engaged in an ambitious
exploration program to expand reserves
and reduce its dependence on oil imports,
which were approximately 40% of its
crude oil requirements during 1993.

In 1993, the country of continental
dimensions with a population near 160
million, had a gross domestic product
(GDP) of $428 billion.!  Foreign
exchange reserves are about $40 billion.
Its tremendous known and potential
natural resources help make it one of the
most dynamic markets in the world,
ranking ninth in the global economy and
constituting one-third of the Latin
American economy.

Brazil, the largest debtor in the
developing world, recently completed an
agreement with its creditor banks to
reduce its $49-billion foreign debt with
lower interest rates and longer-term
loans. This accord is crucial to Brazil’s
efforts to liberalize further its economy,
attract more foreign investment, and
stabilize prices. Brazil’s total debt
burden, including loans from banks and
from other governments, amounted to
$93 billion at the end of 1993.

The Government continued to utilize
tight monetary policy and high interest
rates with the objective of curbing
inflation from the current 45% (5,000%
for the year of 1993) per month to one
digit and preventing price explosion.
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THE MINERAL INDUSTRY OF

BRAZIL

By Alfredo C. Gurmendi

GOVERNMENT POLICIES
AND PROGRAMS

The Government might well accept the
policy of a balanced budget as a premier
condition to economic stabilization and a
firm monetary policy, based on hard
currency reserves, and privatization of
state-owned monopolies. Foreign capital
flow into Brazil has grown during the last
3 years, reversing almost a decade of net
capital flight. In 1993, the country
experienced a favorable inflow of $29
billion with $1.3 billion of direct
investment in productive operations.

Brazil’s efforts to review its 1988
Constitution by both houses of Congress
begun in the last quarter of 1993.
Significant measures were undertaken by
the Brazilian Government, reduced import
duties from an average of 42% to 14%
during 1992 and 1993 and eliminated
governmental red tape affecting trade.
Also, in September 1993, Presidential
decrees were signed with the intent to
reduce taxes and tariffs and allow 100%
of equity ownership via privatization and
expatriation of profits. These significant
measures were undertaken by the
Government to overcome existing
economic problems and to create a
favorable and positive environment to
attract both domestic and foreign
investments. As the barriers to foreign
investments continue to fall, foreign
interests will increase, because Brazil is a
country with the greatest mineral potential
in the globe. The Amazon region alone
is considered to be a vast area of the
planet with real possibilities for major
discoveries of mineral wealth, as
indicated by the large reserves of iron
ore, manganese, bauxite, gold, and tin in
Carajds, Pard, already under production.

Privatization of state-owned firms has

led to lower employment levels and more
efficiency. Since yearend 1991, the State
has sold 30 companies worth $5.25
billion, mostly in the chemical, fertilizer,
and steel sectors. Another $13 billion is
expected from the remaining 35
corporations of the first phase of Brazil’s
privatization  process. Sales of
Government minority holdings would
provide an additional $2.5 billion. When
the auctioning of the large state-owned
mining, telephone, and petroleum firms
takes place, $20 billion could be added,
bringing a total revenue of about $40
billion. The realization of this revenue,
however, would need removal of all trade
barriers and constitutional review to
privatize Brazil’s monopolies in the
petroleum, telecommunication, and
energy sectors. The Brazilian
privatization program also has been
considering concession of public utilities
as an alternative, and to build and
manage railroads, ports, and
hydroelectric  powerplants in joint
ventures with the private sector.

A Trade Pact of MERCOSUR was
moving steadily toward its scheduled
initiating date of January 1, 1995. At
that time, the four participating nations,
Argentina, Brazil, Paraguay, and
Uruguay, would eliminate import duties
for their trade and harmonize trade
policies and tariffs from nonmember
countries. In the case of Brazil, the
sectors that are likely to seek exempted
status include autos, computers,
electronics, specialty chemicals, and
textiles. MERCOSUR is an extension of
the Argentina-Brazil integration that
began in 1986. On March 26, 1991, the
Treaty of Asuncién was signed, including
Paraguay and Uruguay in MERCOSUR.
When fully implemented, the treaty
would allow unrestricted movement of
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labor, goods, and services among the
four countries. Already, MERCOSUR
has had its impact on trade among the
nation members, which has increased
annually by 35%, reaching $8 billion in
1993. Trade between Argentina and
Brazil alone increased from about $2
billion in 1989 to $6.2 billion in 1993.

In 1992, the President of Brazil
reorganized the Executive Branch of
Government. The Ministry of Mines and
Energy was no longer part of the
Ministry of Infrastructure, and the
National Department of Mineral
Production (DNPM) became an
autonomous Federal agency by the end of
1993. DNPM will continue with specific
responsibility over mining and will be
able to operate much more efficiently and
cost effectively.

At yearend, DNPM listed 5,880
mining concessions that were to be
revoked because owners were found to
have made insufficient efforts to exploit
them, as required by the 1988
Constitution, which stipulated that
companies would have 1 year to prove
they were working their concessions,
rather than hoarding holdings for
speculative  reasons. The listed
revocations involved one-fifth of all
registered mining concessions in Brazil.
The affected owners were permitted to
appeal the decision before the concessions
were offered for sale at auctions.

ENVIRONMENTAL ISSUES

In 1983, Brazil enacted Law No. 6938
which established the National
Environmental Council (CONAMA) as an
advisory agency in the executive branch.
Under CONAMA'’s resolution 001/86 an
environmental license was required for all
mining activities in Brazil. In 1986, Law
No. 88351 established the National
System for the Environment (SISNAMA),
composed of representatives of the
Federal, State, and local governments and

private foundations involved in
environmental protection and
improvement.

The 1988 Constitution, Article 225,
stipulated that mining operators reclaim
the degraded environment. Later detailed
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legislation was passed with a goal of
harmonizing mining activities with the
environment, such as the Plan for
Recovery of Degraded Areas and the
Environmental Control Plan. In February
1989, the President of Brazil signed a
decree prohibiting the use of mercury and
cyanide in the mining of gold unless
approved by Brazilian State
environmental agencies. The States most
affected were those in the Pantanal and
Amazon regions.

Resolution 010 of December 6, 1990

dictated that all mining operations
required environmental licenses leading to
the granting of mineral rights by the
DNPM. As environmental problems
increased, antipollution measures were
enacted to eliminate the sources of
pollutants and mitigate their effects on the
environment.

PRODUCTION

The total value of minerals produced
in 1993 was about $7.3 billion, or almost
2% of GDP. Brazilian minerals
production increased approximately 3%
over that of 1992, caused mostly by iron
ore output increase of about 9%.
Increases also were recorded in
production of kaolin, 6%; nickel, 7%;
zinc, 11%; and manganese, 12%.
However, gold production decreased by
almost 8% because of depletion of
shallow gold deposits and environmental
constraints on garimpeiros. (See table

1.)
TRADE

In 1993, the total value of exports was
approximately $40.2 billion versus the
total value of $27.3 billion for imports.
The trade surplus amounted to $12.9
billion. During 1993, Brazil sold 13% of
its exports to the other MERCOSUR
members and 8% to the other countries in
South America. Total mineral imports
were valued at $4.5 billion, while total
exports were $3.2 billion or about 6%
above the 1992 mineral exports, mostly
because of the increase in exports of iron
ore, gold, and dimension stone. The
negative trade balance in the minerals

sector for 1993 was heavily influenced by
the value of petroleum imports. In
addition to petroleum, other major
mineral imports, in alphabetical order,
were coal, copper, lead, natural gas,
potash, sulfur, and zinc.

During 1993, Brazilian exports of steel
were 12,237,000 tons, up from
11,787,000 tons in 1992. Exports were
valued at $3.6 billion, an increase of
about $75 million from 1992. Imports
were about 193,900 tons at a value of
$211 million, representing an increase
from 177,900 tons valued at $208 million
in 1992.

STRUCTURE OF THE
MINERAL INDUSTRY

The major portion of the mineral
industry of Brazil was partially or wholly
owned by private Brazilian investors,
Brazilian corporations, and foreign
companies in 1993. The few exceptions
were the natural gas and petroleum
industry, which was 100% Government-
owned through Petréleo Brasileiro, S.A.
(PETROBRAS), and the five large
majority State-owned steel companies. In
1993, PETROBRAS was composed of
five subsidiaries: (1) Petrobrds
Distribuidora, S.A. (BR), the petroleum
products distribution company; (2)
Petrobrds Quimica, S.A.
(PETROQUISA), the petrochemical
company; (3) Petrobrds Internacional,
S.A. (BRASPETRO), the foreign
operating company; (4) Petrobrds
Fertilizantes, S.A. (PETROFERTIL), the
agricultural fertilizer company; and (5)
Petrobrds Mineragao, S.A.
(PETROMIN), the mining company.
PETROBRAS is the domestic operator.
The Government-owned steel holding
company, Sidenirgica Brasileira, S.A.
(SIDERBRAS), was eliminated in 1990.
The Government was determined to
proceed with the privatization of its steel
industry and had pledged since January
1991 to sell all of its mills by 1994.
Brazil began the privatization effort on
October 24, 1991, when it sold 75% of
the common stock in Brazil’s second
largest steel mill, Usinas Sidenirgicas de
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Minas Gerais, S. A. (USIMINAS), to a
variety of stockholders for $1.17 billion.
The share auction for Cfa. Sidenirgica do
Nordeste (COSINOR) took place on
November 24, 1991, and specialty steel
maker Agos Finos Piratini, S.A.
(PIRATINI) was auctioned on January
28, 1992. Additional mills were
privatized: Cfa. Sidenirgica de Tubarao
(CST), a slab producer, in March 1992;
Agos Minas Gerais, S.A. (ACOMINAS),
a structural and rail producer, in mid-
1992; Cia. Sidenirgica Nacional (CSN),
Brazil’s largest mill, the second half of
1992; and Cifa. Sidenirgica Paulista
(COSIPA), a carbon steel sheet and plate
producer was sold the first half of 1993,
CVRD, the huge mining conglomerate, is
51% Government-owned. There are
several smaller companies engaged in the
mineral industry that are partially or
wholly Government-owned.

The mineral industry of Brazil is large
by world standards. In 1993, there were
42 cement companies operating 51
cement plants and 7 grinding plants with
a clinker capacity of 36.6 Mmt and an
utilization rate of 65.3%. In the same
year, there were 34 separate iron ore
mining companies operating 80 mines.

The five major integrated steel works
(ACOMINAS, CSN, COSIPA, CST, and
USIMINAS), which were privatized
between 1991 and 1993, produced about
17.5 million tons of the total Brazilian
steel production of 25.2 Mmt during
1993. CVRD produced approximately
60% of the iron ore. Mineragdo Rio do
Norte, S.A. (MRN), which is majority
privately owned, produced approximately
65 % of the total bauxite production. The
five major aluminum smelters, all
predominantly private Brazilian or foreign
owned, produced approximately 77% of
the primary aluminum production of 1.2
Mmt in 1993.

Brazil’s total labor force was nearly 60
million in 1993. Of the total, services
comprised 42%; agriculture 31%; and
industry, 27%. The minerals sector
comprised approximately 4% (650,000)
of the industry total of 16 million. This
did not include the 500,000 to 1 million
garimpeiros active in Brazil.
Employment in the mining sector
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continued its downward trend in 1993
because of Brazil’s economic recession
and the impact of privatization,
particularly in the steel sector.  (See
table 2.)

COMMODITY REVIEW

Metals

Alumina, Aluminum, and Bauxite.—
In 1993, primary aluminum production
amounted to 1.2 Mmt of metal, which
remained at the same level as in 1992,
and bauxite production remained at about
9.4 Mmt for the same period. Also,
alumina production remained at the 1992
level. Apparent consumption of primary
aluminum for 1993 was 360,000 tons.

CVRD announced plans to construct a
1.1-Mmt/a alumina refinery near
Paragominas, Pard, to process the bauxite
from the 850-Mmt deposit there. It will
be known as the Jabuti Project at a cost
of $875 million and is scheduled to enter
into production in 1995. In 1993, about
25% of primary aluminum was produced
by Albras-Aluminio Brasileiro S. A.
(ALBRAS), a joint venture of CVRD
(51%) and Japan’s Nippon Amazon
Aluminum Corp. (NAAC, 49%).
ALCOA accounted with 24% of total
primary aluminum output.

Other producers included Billiton
Metais S.A. with 18.1%, CBA with
17.9%, ALCAN with 10%, and
ALUVALE with 0.5%. Valesul
Aluminio, S.A. (VALESUL), a joint
venture of ALUVALE (49.7%), Billiton
Metais (41.5%), and Companhia Forga e
Luz Cataguazes (8.8 %), produced 92,600
tons.

Mineragdo Rio do Norte, S.A.
(MRN), the world’s third largest bauxite
producer and exporter, decreased its
production during 1993 by about 14.4%
to 7.3 Mmt compared with 8.5 Mmt in
1992. MNR was planning to invest $60
million to open a new mine in Trombetas,
Pard in 1997, with a capacity of 2
Mmt/a; thus, MNR’s total bauxite
production capacity will increase from 8
to 10 Mmt/a. Brazil’s second largest
aluminum smelter, ALBRAS, will
increase its plant capacity from 160,000

to 345,000 mt/a by 1995 at a cost of
approximately $650 million.

Reynolds Internacional do Brasil will
triple its output of aluminum cans to
750,000 mt/a and begin to export them to
Latin American markets.  This was
announced in early 1993 by Reynolds
Metals of the United States, the holding
company. Alto Brazil Mineragdo (ABM)
is a joint venture of Alcoa Aluminio,
S.A. (60%) and Billiton Metais, S.A.
(40%) to mine their bauxite deposit in the
Amazon region. It proposed to mine the
Oriximina deposit near the Trombetas
River and the MRN mine in Pard. When
in operation, it will supply the feed to the
Alcoa Aluminio, S.A. refinery at Sdo
Luis, Maranhdo. The Brazilian exports
of primary aluminum increased to
816,000 tons, or 3.7% over those of
1992. These exports represented about
70% of total Brazilian production.

Columbium and Tantalum.—Brazil is
the world’s most significant producer and
supplier of columbium to the global
economy. In 1993, Brazil produced
about 79% of the world’s total with
approximately 17,800 tons of concentrate;
17,700 tons of alloys; and 600 tons of
oxides. Brazil’s most important
Columbium plant is in Barreiro, Minas
Gerias operated by the Brazilian
Metallurgy and Mining Company
(CBMM-Cia. Brasileira de Metalurgia e
Mineragio). = CBMM is owned by
Moreira Sales Group of Brazil, 55%; and
Molycorp of the USA, 45%. CBMM
accounted for approximately 80% of
Brazil’s production capacity and supplied
approximately 65% of the world demand
for ferrocolumbium. In midyear, CBMM
began construction of a new
ferrocolumbium unit at Araxd, Minas
Gerais. The plant will have a capacity of
22,800 mt/a and will cost $15 million.
Columbium also was produced in
Ouvidor, Goids.

Early in the year the Mining Resources
and Research Co. of Amazonas
announced the discovery of what may be
the largest columbium-containing deposit
in the world. It was found in the Sio
Gabriel da Coxoeira, Amazonas, and
contains approximately 2.9 billion mt of
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columbium ore.

Tantalum production in Brazil was 50
tons compared with 60 tons in 1992.
Brazil was third in tantalum concentrate
production in 1993, following Australia
and Malaysia. The Araxd deposit,
considered to be the world’s largest and
the most economicalily viable ore body,
contains columbite and tantalite.

Copper.—Brazilian copper concentrate
production amounted to 43,568 tons (Cu
content) in 1993. Total primary metal
production amounted to 161,950 tons,
which was produced by Caraiba Metais
from the Caraiba deposit in Jaguari,
Bahia (75.5%), and the Brazilian Copper
Company’s operations in Camaqui, Rio
Grande do Sul (24.5%). Secondary
metal production increased to 53,700 tons
or 2.7% over that of 1992. CVRD and
its partners, Mineragio Morro Velho,
S.A. (MMYV), a company controlled by
the South African group Anglo American
and the Brazilian group Bozano
Simonsen, had concluded feasibility
studies for the Salobo deposit in Carajds,
Pard, proving 1.3 billion mt of reserves
having a grade of 0.86% copper with
associated gold, molybdenum, and silver.
Production is planned at the rate of
150,000 mt/a of copper metal. The
expected production of gold and silver is
about 8 mt/a and 20 mt/a, respectively.
CVRD announced plans to build a $345
million, 225,000-mt/a copper refinery
near its Salobo Mine. This important
project. was expected to go on-line
sometime in 1998.

Copper-consuming companies in Brazil
imported approximately 78,000 tons of
copper in 1993. Exports were 98,100
tons or 2% over those of 1992. Brazil’s
1993 metallic copper production was used
primarily in construction and in
automobile manufacturing. In 1993; the
installed capacity of Brazil’s copper
concentrators and refineries had the
potential to supply 39% and 108 % of the
domestic apparent consumption,
respectively.

CPRM, the State mineral resources
prospecting company, announced plans to
invest $1.5 million in an extensive survey
of the national copper reserve that covers
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an area of 546,000 km?® straddling the
States of Amapd and Pard. The reserve
created in 1984 has never been properly
surveyed.

Gold.—Gold production in 1993 was
approximately 79 tons, which represented
a decrease of about 8% with respect to
1992. MMV produced 12,231 kg of gold
in 1993. The second largest producer of
gold in Brazil was CVRD with 11,280
kg. Igarapé Bahfa in Pard produced
4,856 kg and Rio Tinto Zinc Mineragido
(RTZ), a British concern associated with
Eike Batista, produced 5,220 kg from the
Paracatu Mine in Minas Gerais. Another
important increase from 1,948 kg in 1992
to 2,463 kg in 1993, was that of Caraiba
Metais, the largest copper producer in
Brazil, which produced gold as a
byproduct.

In early 1993, the Minas Gerais
Environment Policy Commission closed a
garimpo (cooperative of independent
miners) alluvial gold mining operation on
the Paracatu River. Health checks on the
2,000 garimpeiros (independent miners)
that worked there revealed an excessive
exposure to mercury. Many had
absorbed mercury into their bloodstreams
at more than 200 times the permissible
levels.

Sao Bento Mineragio, S.A. announced
plans to invest $8.5 million to boost gold
output at its mine in east-central Minas
Gerais State from 2,300 kg to 4,500 kg
by early 1994. The gold will be
extracted by a combination of bioleaching
using General Mining Union Corp. Ltd.
(Republic of South Africa) technology
and pressure oxidation.

Iron and Steel.—Ferroalloys.—In
1993, ferroalloy production decreased to
937,005 tons or 8% from that of 1992.
For the year, exports increased from
those of 1992 and reached 473,900 tons,
while imports decreased from 25,000 tons
to 16,700 tons. In 1993, Brazil was the
fourth largest ferroalloy producer in the
world and the third largest exporter.
Apparent domestic consumption was
approximately 693,000 tons.

Indistria e Comercio de Minerios

(ICOMI) announced in early 1993 that
ferromanganese production had begun at
its new plant at Porto de Santana, Amap4
State. The plant, with a capacity of
20,000 mt/a, was operated by Cia.
Ferroligas do Amapd, S.A. (CFA), a
wholly owned subsidiary of ICOMI.

Norway’s Elkem A/S, one of the
world’s largest manganese alloy
producers, agreed to invest $70 million in
a joint venture with Brazil’s Prometal
Produtos Metalirgicos, S.A. to build a
160,000-mt/a ferromanganese plant. The
plant, to be installed in Marab4, Pard
State, will be a $170 million project in
which Elkem will hold a 40% share. The
manganese will come from a nearby
Prometal mine, and the iron ore will
come from the Carajds area.

Eletrovale, S.A. Indistria e Comércio
[ELETROVALE-CVRD (44.01%),
Mitsubishi (25.5%), Kawasaki Steel
(25.5%), and Florestas Rio Doce, S.A.
(4.99%)] was contemplating building a
silicon ferroalloy plant in Nova Era,
Minas Gerais State, with an installed
capacity of 48,000 mt/a.

Iron Ore.—Brazil’s 1993 production
of iron ore, reportedly 159.4 Mmt,
increased by 9.2% over that of 1992.
CVRD produced 89.3 Mmt and exported
67.5 Mmt, representing 63.7% of the
total iron ore exports. The remaining
major producers, in order of descending
output, were MineragGes Brasileiras
Reunidas S/A (MBR), 20 Mmt; Ferteco
Mineragdo, S.A., 10 Mmt; S.A.
Mineragao da Trindade (SAMITRI), 10
Mmt; and Samarco Mineragdo, S.A.
(SAMARCO), 8 Mmt.

The total iron ore exports for 1993
was about 116 Mmt, which represented
an increase of almost 4% compared with
1992. Total export revenues of $2.8
billion also increased by about 7% when
compared with 1992. The major
importers of Brazilian iron ore were
Japan (25.5 %) and Germany (19.3%). In
1993, the United States imported 4% of
Brazil’s total iron ore exports.

MBR, Brazil’s second largest iron ore
producer, announced plans to invest $1
billion during a 10-year period beginning
in 1991. The investment program is
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aimed at increasing reserves and
production. The target is to increase
output to 35 Mmt/a from the present 23
Mmt/a by the end of the decade.

SAMARCO, controlled by BHP-Utah
and SAMITRI, continued its expansion
plans at Mariana Mine, Minas Gerais
State, and at Anchieta Mine in Espirito
Santo State, and opened its Alegrfa Mine
in Minas Gerais State to produce 3
Mmt/a, which required an investment of
$70 million.

Pig Iron.—Brazil produced 23.9 Mmt
of pig iron, which was 3% higher than
that of 1992, and exported 2.5 Mmt
valued at $287 million; approximately
one-third of the pig iron traded in the
world. The Brazilian environmental laws
stipulated that by 1992 a minimum of
50% of the charcoal used in pig iron
production had to come from reforested
areas rather than the virgin forests. A
maximum of 20% of the charcoal usage
was allowed to be purchased from third
parties. It also was stipulated that the
percentage of charcoal used by the pig
iron producers from their own
reforestation programs must grow by
10% per year until it reaches 100% by
1995.

Steel.—Brazil’s 1993 steel production
totaled 25.2 Mmt, which increased about
5% in comparison to 1992, placing the
country eighth in world ranking. Steel
exports amounted to 12.2 Mmt valued at
$3.6 billion. The major recipients of
those exports were Asia, 5 Mmt; Latin
America, 2 Mmt; and the United States,
1.4 Mmt. Steel imports were 194,000 mt
valued at $211 million. Thus, Brazil
enjoyed a very positive balance in its
steel trade. The Instituto Brasileiro de
Siderurgia (IBS) stressed that the
Brazilian steel industry no longer received
subsidies or enjoyed tariff protection that
it once had and that the industry became
more efficient than ever because of the
major changes it has made via
privatization. Brazil would be allowed to
continue to sell its steel products to the
United States without a VRA quota or
countervailing duty.

Privatization has changed the Brazilian
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steel industry, fundamentally in efficiency
and employment levels. Vertical
integration was evident as suppliers and
customers of the steel companies
participated in the auctions. For instance,
CVRD acquired significant minority
holdings in CST, CSN, and USIMINAS.
CVRD supplied iron ore to these
companies and will provide them with
railroad, port, and shipping facilities as
well.

The Government’s privatization
program has identified Brazil’s steel
industry as one of the first sectors for
auction, via the stock exchanges of Rio
de Janeiro and Sdo Paulo. Beginning
with USIMINAS sold in October 1991,
the State-owned steel companies are to be
privatized. The last companies sold in
1993 were COSIPA and ACOMINAS.
The decline in employment in the steel
industry from 174,000 in 1989 to 133,000
in 1990 probably came about because of
the economic recession in Brazil, while
the employment reduction from the 1990
levels to 102,300 in 1993 reflected, in
part, the effects of privatization. State-
owned companies expecting to be
privatized reduced employment levels in
anticipation of the process.

In 1993, Brazil exported almost 50%
of its steel production as a result of its
recessionary and weak economys;
however, this share could change in the
foreseeable future as the Brazilian
economy improves.

Manganese.—Brazilian production in
1993 was about 1.9 Mmt, which was
about the same level as that of 1992.
ICOMI, controlled by the CAEMI group,
was the principal Brazilian producer with
939,000 tons of ore and reported
shipments of 221,000 tons and 160,000
tons to foreign and domestic markets,
respectively. ICOMI’s Serra do Navio
Mine near Macapd, Amapd, was the
largest producer of manganese in Brazil.
CVRD continued operating its high-grade
manganese mine, Igarapé Azul, in the
Carajds complex. The high content of
aluminum in the ore, about 8%, may be
a negative factor affecting the
marketability of the Igarapé Azul ore.
CVRD’s production declined by 33.8 % to

574,400 tons; however, sales increased
by 5% to 384,800 tons for foreign
markets and by 44% to 284,100 tons for
the domestic market. The other
producers’ (SAMITRI, SMML, and
URUCUM) output was 393,000 tons with
shipments of 358,000 tons and 210,000
tons to foreign and domestic markets,

respectively.

Tin.—Brazil no longer continued to be
the leading tin producer in 1993. Tin
production decreased from 50,200 tons in
1989 and 27,500 tons in 1992 to 25,900
tons in 1993. The reduction in Brazilian
output was attributed to the closing of
some high-cost operations and the decline
in tin prices. Brazilian tin exports in
1993 declined to 19,400 tons compared
with those of 1992, Domestic
consumption was about 6,300 mt/a, a
small increase over that of 1992.

Paranapanema, S.A. Mineragdo,
Industrfa e Construgdo, Brazil’s largest
tin-mining company, reported that its tin
output was 15,000 tons from its high-
grade Pitinga Mine, with byproducts of
columbium, tantalum, zirconium,
hafnium, thorium, and chryolite, in order
of importance. In 1993, the legal dispute
for the mining rights continued.
Garimpeiros continued smuggling tin ore
to Bolivia.  Empresa Brasileira de
Estanho, S.A. (EBESA, 49 2/3%;
PARANAPANEMA and a pool of
Brazilian tin mining companies, 50 1/3 %)
has a $20-million expansion plan for its
Bom Futuro tin mine in Mato Grosso
State. The outputs of garimpos and small
mines in Minas Gerais State and other
small mines in Rond6nia and Pard States
were 26% and 9% of Brazilian
production, respectively.

Titanium.—In 1993, CVRD invested
in the production of titanium sponge and
an advanced titanium compound used in
the space, shipbuilding, and chemical
industries. CVRD reached an agreement
with the space technology institute of the
air force, whereby the institute will
receive 1% of all royalties when the
compound is produced industrially in
exchange for the transfer of equipment to
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CVRD.

The Brazilian subsidiary of E. 1. du
Pont de Nemours and Co. Inc. of the
United States began construction of a
titanium dioxide sizing and packaging
facility at Uberaba, Minas Gerais. The
plant began operations in early 1993.

Industrial Minerals

Gemstones.—For many years, Brazil
has been an important producer and
exporter of gemstones in the world. This
ranking has applied in terms of volume as
well as variety. The large proportion of
gemstones produced was mined by
garimpeiros. For this reason gemstone
reserves are unknown, but Brazil appears
to have high potential.

In 1993, the total value of gemstone
(including diamond) exports remained at
the same level as that of 1992. Exports
of uncut gemstones have declined since
1990 despite the removal of some export
barriers.

Quartz.—A consortium of CVRD,
Nisso Iwai (Japan), and Telequartz began
production of quartz powder in 1990.
The powder is an important constituent in
the production of optic fibers, crucibles,
oscillators, solar cells, wafers and
integrated circuit packing, and ceramic
materials of exceptional purity.

In 1993, Brazil produced 3,100 tons
and continued to be the largest producer
of quartz in the world. Brazil is
estimated to have 53 Mmt of reserves
representing 95% of the known world

supply.

Other Industrial Minerals.—Potassium
production in 1993 more than doubled
that of 1992, from 85,000 tons to
173,400 tons. Brazil imported 57,000
tons of potash in 1993.

Production of phosphate rock
concentrate amounted to almost 3 Mmt,
an increase of 5% over the 1992 output.
Production was highly concentrated in
three mining companies, Fertilizantes

Fosfatados, S.A. (FOSFERTIL),
Arafertil, S.A. (ARAFERTIL), and
Goiasfertil, S.A. (GOIASFERTIL),
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representing 70% of the total domestic
output. The reported domestic
consumption was 3.1 Mmt/a. Seventy-
three percent of the phosphoric acid was
used in the fertilizer industry, 25% in the
chemical industry, and the rest in other
uses. The industry has changed because
of the privatization process and
elimination of trade barriers; the
Government has privatized GOIASFERTIL
and FOSFERTIL. The import tariff for
phosphate rock was set at 5%, indicating
that the sector must be more efficient and
cost effective to compete with foreign
sources.

Mineral Fuels

In 1993, the total amount of energy
produced was 152.4 Mmt of oil
equivalent. The primary sources, in
order of importance, were hydraulic
energy, firewood, petroleum, sugarcane
bagasse, natural gas, steam coal,
metallurgical coal, and uranium.
Imported energy sources were 78.2 Mmt
of oil equivalent. Total energy
consumption was 162.4 Mmt of oil
equivalent. Export, variations in
inventory, nonutilized, and reinjected
energy totaled 10.1 Mmt of oil
equivalent. The transportation sector
consumed 32.6 Mmt of oil equivalent and
the industrial sector 69.2 Mmt of oil
equivalent. Consumption, in the mineral
industry, by category and in order of
importance, was pig iron and steel, 17.5
Mmt of oil equivalent; nonferrous and
other metals, 8.2 Mmt of oil equivalent;
cement, 2.8 Mmt of oil equivalent;
mining and pelletization, 2.6 Mmt of oil
equivalent; and ferroalloys, 2.6 Mmt of
oil equivalent.

Coal.—The Brazilian coal industry is
not a large component of the minerals
industry. Coal production is concentrated
in the southern States of Santa Catarina,
60%; Rio Grande do Sul, 36%; and
Parana, 3%, with minor production from
Minas Gerais. Brazil’s total coal
production in 1993 was about 4.7 Mmt/a,
which is about 8% higher than the 1992
output. About 20% was metallurgical
coal and the remainder was for power

generation.

Most Brazilian coal is of lower quality
than Colombian coal. Total Brazilian
coal reserves were estimated at 23.7
billion mt. Imports increased by more
than 4% to approximately 11.4 Mmt/a,
which was almost entirely composed of
metallurgical coal. The United States
exported an estimated 5 Mmt of
metallurgical coal to Brazil in 1993.

Natural Gas and Petroleum.—The gas
pipeline linking the Enchova platform in
the offshore Campos Basin to Macaé, Rio
de Janeiro has added 5 Mm®/d of gas
flow to the Rio de Janeiro and Sdo Paulo
markets.

BRASPETRO, the international
operating subsidiary of PETROBRAS,
continued producing natural gas in the
Gulf of Mexico. The gas was recovered
from the Frederick Field, 27 km off the
Louisiana coast by Petrobrds América
Inc., a subsidiary of BRASPETRO.

Petroleum production was about the
same level of 1992, or averaged 702,000
bbl/d (about 330 working days), while
natural gas production increased about
5%. In 1993, Brazil’s imports of
petroleum were 209 Mbbl at a cost of
$3.5 billion. Petroleum imports by
PETROBRAS were as follows: Saudi
Arabia, 180,000 bbl/d; Argentina,
120,000 bbl/d; Kuwait, 80,000 bbl/d;
Nigeria, 80,000 bbl/d; and Algeria,
70,000 bbl/d.

The Enchova platform in the Campos
Basin went back into production in early
1990, only 18 months after being almost
completely destroyed by fire.

Nuclear.—Construction continued on
a pilot powerplant that has the capability
to produce 1 ton of 99.6%-pure heavy
water per year. The plant is to be
completed in 1994. The site of the top-
secret plant and the production process
have not been announced. Brazil contains
the fifth largest uranium reserves in the
world. Reserves in 1993 amounted to
about 163,000 mt of U,0, and 92,000 mt
of inferred reserves. Private interests are
permitted to participate in uranium
exploration and production in Brazl
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through State-owned joint ventures;
however, there is a restriction that no
more than 20% of the country’s uranium
reserves may be exported.

Reserves

In 1993, Brazil was among the world
leaders in reserves of the following
mineral commodities, by rank:
columbium (1); tin (3); bauxite (4); iron
ore (4); talc and pyrophyllite (4); and
manganese (5). (See table 3.)

INFRASTRUCTURE

In 1993, Brazil’s railroads comprised
25,268 km of 1.000-m gauge, 4,339 km
of 1.600-m gauge, 74 km of 1.600- to
1.000-m gauge, 13 km of 0.760-m gauge,
and 2,308 km electrified; a total of
32,002 km. The country contained a
total of 1,448,000 km of roads: 48,000
km paved and 1,400,000 km gravel and
dirt. There was 50,000 km of navigable
inland waterways. The major shipping
ports were Belém, Manaus, Porto Alegre,
Recife, Rio de Janeiro, Rio Grande,
Salvador, and Santos. Among the 271
ships were 56 tankers, 15 chemical
tankers, 10 liquefied natural gas, 14
combination ore and oil, 82 bulk, and 2
combination bulk vessels. There were
2,000 km of crude petroleum pipelines,
3,804 km of refined petroleum product
pipelines, and 1,095 km of natural gas
pipelines. In 1992, Brazil’s installed
electrical generating capacity was 52,865
MW. Total production of electric power
for the year was 202,280 GWeh, which
translated into 1,340 kWeh per capita.

Power investment negotiations were
under way between the Brazilian
Government and five companies, four of
which were foreign subsidiaries. The
companies involved were Alcan Aluminio
do Brasil, S.A. (Canada), Alcoa
Aluminio, S.A. (United States), Billiton
Metais, S.A. (Netherlands), Dow
Quimica, S.A. (United States), and the
Brazilian company Camargo Corréa
Industrial, S.A. The proposal submitted
by the five companies was to build a
1,200-MW dam on the Tocantins River
on the border between Maranhdo and
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Tocantins States. A Billiton spokesperson
stated that the dam construction would
cost approximately $1 billion and that
Billiton has pledged $350 million. The
companies all have been receiving
electricity from the Tucurui Dam on the
Tocantins River, but the demand has been
increasing at such a rapid rate that the
demand could exceed the supply in a very
few years. Another factor was the 10%
subsidy on electricity prices that expires
in the year 2004.

During the past several years, the lack
of funding has led to a significant
deterioration in the quality of Brazilian
highways. A recent World Bank study
found that 28 % of the country’s highways
was in bad condition versus only 10% in
the early 1980’s. Another study found
that the lack of proper maintenance of
Brazilian roads added 10% to 15% to the
total transportation costs in the country.

A study by IBS found that the loading
of 1 ton of steel at the Port of Santos cost
$32.50. In comparison, the average cost
of loading 1 ton of steel in Asian,
European, and U.S. ports was $4.50. At
the Ports of Rio de Janeiro and Vitdria,
the costs exceeded $10.00 per ton of
steel.

The ports of Brazil were found to
require heavy investments in
modernization and expansion.  The
bottlenecks resulting from the lack of
capacity were so great that Brazilian
importers paid almost $300 million in
penalties charged by ships that had to
wait in line to be unloaded.

Constran, S.A. Construgio e
Comércio of the Itamaraty Group, of the
private sector of Brazil, plans to construct
1,718 km of additional railroads linked to
the existing railroad system. The initial
311 km of railroad, at a cost of about
$300 million, was expected to be
completed by the end of 1994. The cost
of the new system was projected to be
$2.5 billion. This addition will connect
to the existing system, which runs
through Vitéria, Espirito Santo; Belo
Horizonte, Minas Gerais; Santos, Sio
Paulo; and Chapadao do Sul, Mato
Grosso do Sul. The new railroad system
will run from Chapadao do Sul, Mato
Grosso do Sul, to Cuiabd, Mato Grosso,

and Santarem, Pard, branching from
Cuiabd, Mato Grosso, to Porto Velho
Rondbnia. ‘

OUTLOOK

Brazil’s GDP increased by 5% in
1993, a much improved change from the
decrease of about 1% in 1992. Not only
does this indicate sustainable growth, but
it also may signal an end to the recession.
Efforts to keep inflation under control
would support continued economic
growth. The public deficit needs to be
reduced along with improvements in its
external debt. A factor that may have a
negative effect over the longer term is the
environment, especially in the Amazon
rain forest. Much depends on what
approaches are wused to protect the
environment and to continue within a path
of sustainable development.

Next July 1, 1994, Brazil wants to
adopt a new currency, the sixth in 10
years, called the "Real.” The change is
expected to curb inflation from the
current 50% per month to about one
digit. The Government’s economic plan
for stabilization "Plano Real," based on
Constitutional review and privatization of
state-owned monopolies to increase
capital flow into the country, and strict
control of the domestic deficit, issuance
of a new currency, stable foreign
exchange rates, renegotiation of its
international debt on favorable terms, and
reduction of tariffs and non-tariff barriers
should position Brazil for a brighter
future.

Improvements and additional
infrastructures will have a major, direct
bearing on Brazilian industries in the
foreseeable future. For example, the
planned Ferronorte railroad system and
modernization of existing ports will
augment Brazil’s ability to increase
industrial production and competitiveness.
The sectors most likely to be impacted
are those that depend most heavily on
electricity and transportation facilities.
The aluminum, auto, steel,
petrochemical, and pulp and paper
industries, which depend heavily on
energy and on exports, will benefit most
from improved infrastructures. If a

THE MINERAL INDUSTRY OF BRAZIL—1993



positive rate of economic growth is
sustained into 1994 and beyond, the steel
sector, for instance, should continue its
recovery as the demand for cars and
other steel intensive goods increase.

Privatization of State-owned firms has
led to lower employment levels and
greater efficiencies. As a result, the
Brazilian economy became more
competitive in the global economy.
Privatization, constitutional review to lift
restrictions on foreign investments in
Brazil’s mining industry, dismantling all
trade barriers, and increased exports to
the world markets will continue to be
important, allowing continued inflow of
fresh capital into the Brazilian economy.
The Government needs to redress the
balance between guaranteeing the national
interest and encouraging the foreign
investments necessary to stimulate
economic growth to allow Brazil to
achieve its full potential.

'Where necessary, values have been converted from
Brazilian cruzeiros (C z$) to U.S. dollars at the rate of
Cz$25,121=US$1.00 the average rate for 1992.
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(CNEN)
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22290-Rio de Janeiro-RJ-Brasil
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Avenida Pasteur 404-Anexo, 2° Andar, Pria
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22290-Rio de Janeiro-RJ-Brasil
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(CONSIDER)
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Andar
70053-Brasilia-DF-Brasil
Conselho Nacional do Petréleo (CNP)
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70830-Brasilia-DF-Brasil
Instituto Brasileiro de Mineragéo (IBRAM)
Avenida Afonso Pena, 3880 3°, 4°¢ 5°
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30000-Belo Horizonte-MG-Brasil
Departamento Nacional de Produgio Mineral
(DNPM)
Ministério da Minas e Energia
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(DOCEGEO)
Avenida President Wilson 11° Andar
22030-Rio de Janeiro-RJ-Brasil
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American Embassy, Brasilia: Foreign
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Associagido Brasileira dos Produtores de
Ferroligas (ABRAFE), Sao Paulo:
ABRAFE Yearbook, annual.
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annual.

Fairchild Publications, New York: American
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Instituto Latinoamericano del Fierro y el
Acero (ILAFA), Santiago: Monthly and
annual reports.

Latin American Mining Institute, Washington,
DC: The South American Investment and
Mining Guide, annual.

Metal Bulletin Journals Ltd., London: Metal
Bulletin, semiweekly.

Metal Bulletin Monthly, monthly.

Miida Ltd., London: Latin America Mining
Letter, weekly.

Mining Journal Ltd., London: Mining Annual
Review, annual.

Mining Journal Ltd., London: Mining
Journal, weekly.

PenWell Publishing Co., Tulsa: Oil and Gas
Journal, weekly.

Petrdleo Brasileiro, S.A., Rio de Janeiro:
Petrobrds News, quarterly.

U.S. Central Intelligence Agency (CIA),
Washington, DC: World Factbook, annual.
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TABLE 1
BRAZIL: PRODUCTION OF SELECTED MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1989 1990 1991 1992 1993¢ A(‘;:n“f'l‘:'}’;;:{
METALS
Aluminum: .
Bauxite, dry basis, gross weight 8,665,300 9,678,203 10,413,900 9,366,000  *9,356,900 11,500,000
Alumina 1,632,000 1,654,800 1,742,500 1,833,000 1,833,100 1,900,000
Metal:
Primary 889,500 930,600 1,139,600 1,193,300 1,200,000 1,250,000
Secondary 66,000 60,000 62,000 66,000 62,000 72,000
Beryllium: Beryl concentrate, gross weight 800 850 850 850 850 900
Cadmium: Metal, primary 283 200 200 200 200 300
Chromium:
Crude ore 829,000 810,000 890,000 900,000 900,000 980,000
Concentrate 182,877 102,968 142,460 198,000 134,000 265,000
Marketable product® 225,000 256,453 306,900 307,000 322,902 323,000
Cobalt:*
Mine output, Co content by hydroxide 300 400 400 400 400 400
Metal, electrolytic 70 240 240 240 240 240
Columbium-tantalum ores and concentrates, gross weight:
Columbite and tantalite 481 342 320 320 175 500
Djalmaite concentrate® 10 10 10 10 10 10
Pyrochlore concentrate, Cb,0; content 29,023 27,142 28,449 28,500 13,900 30,000
Copper:
Mine output, Cu content 47,439 36,441 37,947 39,845 343,568 50,000
Metal: )
Primary 153,378 152,117 141,443 157,950 161,950 162,000
Secondary 54,426 49,628 37,035 52,244 53,700 60,000
Gold:
Mine output kilograms 22,849 30,098 34,053 39,044 36,000 45,000
Garimpos (independent miners) do. 29,678 71,815 55,525 46,818 43,000 55,000
Total do. 52,527 101,913 89,578 85,862 79,000 100,000
Iron and steel:
Ore and concentrate (marketable product):?
Gross weight thousand tons 157,900 152,300 151,500 146,000 159,400 160,000
Fe content® do. 102,300 99,900 98,750 95,200 103,900 105,000
Metal:
Pig iron* do. 24,363 21,141 22,695 23,152 23,931 25,000
Ferroalloys, electric furnace:
Chromium metal 135 37 37 37 37 135
Ferrocalcium silicon 33,020 27,520 21,708 122,756 22,000 35,000
Ferrochromium 113,267 83,753 82,225 91,100 83,892 115,000
Ferrochromium silicon 8,938 4,973 4,524 6,759 4,500 10,000
Ferrocolumbium 16,378 16.643 18,959 16,303 19,000 20,000
Ferromanganese 180,668 170,504 169,103 r*182,000 169,000 182,000
Ferromolybdenum 332 69 47 — 47 350
Ferronickel 34,997 34,257 34,069 33,470 34,000 35,000
Ferrophosphorus 1,928 1,278 864 800 800 2,000
Ferrosilicon 286,994 229,408 191,423 243,838 190,000 290,000
Ferrosilicon magnesium 15,864 10,340 10,168 110,585 10,000 15,000

Sec footnotes at end of table.
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TABLE 1—Continued
BRAZIL: PRODUCTION OF SELECTED MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Commodity* 1989 1990 1991 1992 1993¢ A(‘;::"l“f;;;‘)’"
METALS—Continued
Metal—Continued:
Ferroalloys, electric furnace—Continued:
Ferrosilicon zirconium 1,392 503 102 104 102 1,500
Ferrotitanium 430 125 126 ) 126 500
Ferrotungsten 22 6 1 — 1 25
Ferrovanadium 302 4 41 — - 300
Inoculant 12,098 11,461 24,431 20,949 24,500 25,000
Silicomanganese 208,262 216,779 272,046 204,700 273,000 295,000
Silicon metal 116,779 131,614 106,002 93,734 106,000 135,000
Total 1,031,806 939,314 935,876 1,017,139 937,005 1,161,810
Steel, crude, excluding castings thousand tons 25,055 20,567 22,616 23,934 25,200 25,200
Semimanufactures, flat and nonflat do. 32,537 29,450 25,000 25,000 25,000 35,000
Lead:
Mine output, Pb content 13,970 9,291 7,273 4,421 4,000 15,000
Metal:
Primary 32,522 30,118 22,023 24,533 25,000 35,000
Secondary 53,295 45,330 42,000 38,267 42,000 55,000
Magnesium metal:®
Primary 6,200 6,500 6,500 6,500 6,500 6,500
Secondary 1,500 1,600 1,600 1,600 1,600 2,000
Manganese ore and concentrate, marketable, gross weight? 1,904,000 2,300,000 2,000,000 1,992,554 1,900,000 2,300,000
Nickel:
Mine output, Ni content 18,826 22,819 26,376 29,372 32,154 30,000
Ferronickel, Ni content 9,445 8,847 8,620 8,742 8,683 9,500
Rare-carth metals: Monazite concentrate, gross weight 11,377 911 719 £*770 770 2,500
Silver® kilograms 114,117 171,052 154,000 162,000 155,000 200,000
Tin:
Mine output, Sn content 50,232 37,580 29,253 27,500 25,900 50,000
Metal:
Primary 44,240 37,580 25,776 127,000 30,000 45,000
Secondary® 250 250 250 250 250 250
Titanium concentrates, gross weight:
TImenite 144,212 114,117 69,064 76,558 70,000 150,000
Rutile 2,613 1,814 1,094 1,798 1,800 3,000
Tungsten, mine output, W content 679 316 223 205 250 700
Zinc:
Mine output, Zn content 178,439 158,025 130,000 149,000 171,800 180,000
Metal, smelter:
Primary 155,846 149,483 157,462 180,414 200,000 160,000
Secondary 6,409 4,603 5,538 7,000 7,000 7,000
Zirconium: Zircon concentrate, gross weight’ 32,970 16,907 18,590 16,874 20,000 35,000
INDUSTRIAL MINERALS
Asbestos:
Crude ore® 3,500,000 3,940,000 3,950,000 2,900,000 3,950,000 4,000,000
Fiber 206,195 205,081 237,000 170,451 184,918 250,000
See footnotes at end of table.
THE MINERAL INDUSTRY OF BRAZIL—1993 51



TABLE 1—Continued

(Metric tons unless otherwise specified)

BRAZIL: PRODUCTION OF SELECTED MINERAL COMMODITIES"

Commodity? 1989 1990 1991 1992 1993° A(‘;::f'lf‘f;;;‘;"
INDUSTRIAL MINERALS—Continued
Barite:
Crude 63,665 64,923 50,978 72,172 70,000 72,000
Beneficiated 51,407 55,576 46,784 54,490 50,000 60,000
Marketable product® 57,741 68,188 65,000 65,000 65,000 70,000
Calcite 45,130 13,368 45,710 45,000 45,000 45,000
Cement, hydraulic thousand tons 25,926 25,848 27,490 24,920 28,000 30,000
Clays:
Bentonite (beneficiated) 188,260 179,646 130,000 131,180 130,000 200,000
Kaolin:
Crude 2,187,919 1,624,529 1,838,000 1,900,000 1,850,000 2,200,000
Beneficiated 714,647 658,927 746,000 790,000 836,000 840,000
Marketable product® 1,022,415 930,753 1,089,000 1,100,000 1,100,000 1,100,000
Diamond:*®
Gem thousand carats 350 600 600 653 700 700
Industrial do. 150 042 900 665 600 900
Total® do. 500 1,542 1,500 1,318 1,300 1,600
Diatomite:
Crude* 35,000 34,000 32,000 35,000 35,000 35,000
Beneficiated 15,618 13,311 12,446 14,669 15,000 16,000
Marketable product® 15,759 13,313 °13,100 *13,100 13,100 16,000
Feldspar:
Crude 140,651 104,647 119,286 140,000 120,000 145,000
Feldspar, marketable product’ 142,893 111,206 121,957 $122,000 122,000 145,000
Leucite, marketable product® 3 5,000 5,000 5,000 5,000 5,000 5,000
Sodalite, crude, marketable product * 3 500 500 500 500 500 500
Total® 148,393 116,706 127,457 127,500 127,500 150,500
Fluorspar:
Crude® 393,000 239,000 300,000 250,000 400,000 400,000
Concentrates, marketable product:
Acid-grade 56,973 47,724 52,415 61,432 67,350 70,000
Metallurgical-grade 38,550 22,659 28,898 22,264 30,000 40,000
Total 95,523 70,383 81,313 81,000 97,350 110,000
Graphite:
Crude*® 650,000 650,000 650,000 650,000 650,000 650,000
Marketable product:
Direct-shipping crude ore 13,005 8,400 7,298 7,000 7,000 15,000
Concentrate 31,650 28,890 26,965 29,414 27,000 30,000
Total 44,655 37.290 34,263 36,414 34,000 45,000
Gypsum and anhydrite, crude 860,620 823,688 966,651 887,742 808,822 1,000,000
Kyanite:*
Crude 700 750 750 750 750 750
Marketable product® . 600 600 600 600 600 600
Lime, hydrated and quicklime thousand tons 5,730 4,900 5,000 5,240 5,700 6,000
Lithium: Concentrates 1,471 475 1,560 1,600 1,600 2,000

See footnotes at end of table.
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TABLE 1—Continued
BRAZIL: PRODUCTION OF SELECTED MINERAL COMMODITIES"

(Metric tons unless otherwise specified)

Commodity? 1989 1990 1991 1992 1993 A(‘;::_"l‘i‘f;;;‘)’"
INDUSTRIAL MINERALS—Contined
Magnesite:
Crude 1,385,565 1,432,741 879,477 11,001,724 1,000,000 1,500,000
Beneficiated 259,508 257,159 242,256 273,014 280,000 300,000
Mica, all grades® 3,700 5,000 5,080 7,000 7,000 7,000
Nitrogen: N content of ammonia 935,400 937,500 °940,000 °940,000 940,000 950,000
Phosphate rock including apatite:
Crude:*
Mine product thousand tons 27,000 27,000 27,000 27,000 27,000 30,000
Of which, sold directly do. 35 35 35 35 35 -
Concentrate:
Gross weight do. 3,655 2,968 3,280 2,825 52,967 4,000
P,0O; content do. 727 625 650 650 650 1,000
Pigments, mineral: Other, crude’ 5,072 13,230 3,000 2,500 2,000 5,000
Potash: Marketable product (K,0) 96,945 65,735 100,667 85,035 173,368 174,000
Precious and semiprecious stones except diamond, crude
and worked:*®
Agate 3,000 3,000 3,000 3,000 3,000 3,000
Amethyst 1,000 1,000 1,000 1,000 1,000 1,000
Aquamarine 20 20 20 20 20 20
Citrine 100 100 100 100 100 100
Emerald 90 90 90 90 90 90
Opal 500 500 500 500 500 500
Ruby value $10,000 $10,000 $10,000 $10,000 $10,000 -
Sapphire do. $15,000 $15,000 $15,000 $15,000 $15,000 —
Topaz 50 50 50 50 50 50
Tourmaline 80 80 80 80 80 80
Other °500 *500 500 500 500 500
Quartz crystal, all grades 3,174 2,291 1,930 1,620 3,100 3,200
Salt:
Marine thousand tons 2,355 4,170 3,703 4,030 3,700 4,000
Rock do. 1,298 1,204 1,200 1,231 4,500 4,500
Silica (silex) do. 2,024 1,834 1,600 1,600 1,600 3,361
Sodium compounds:*®
Caustic soda 11,007,000 *1,049,000 1,050,000 1,050,000  *1,050,000 1,050,000
Soda ash, manufactured (barilla) 200,000 200,000 200,000 200,000 200,000 200,000
Stone, sand and gravel:*
Dimension stone:
Marble, rough-cut cubic meters 150,000 179,514 200,000 200,000 200,000 200,000
Slate 50,000 50,000 50,000 50,000 50,000 50,000
Crushed and broken stone:
Basalt cubic meters 1,000,000 *1,251,264  *°1,300,000 *°1,200,000 1,200,000 1,300,000
Calcareous shells 450,000 450,000 450,000 450,000 450,000 450,000
Dolomite thousand tons 3,500 3,500 3,500 3,500 3,500 3,500
Gneiss cubic meters 1,039,829  *1,833,717 1,000,000 1,000,000 1,000,000 1,800,000
Granite thousand cubic meters 60,000 50,348 60,000 60,000 60,000 60,000
Limestone thousand tons 60,000 60,000 60,000 60,000 60,000 60,000
Quartz’ 250,000 250,000 250,000 250,000 250,000 250,000
Sce footnotes at end of table.
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TABLE 1—Continued
BRAZIL: PRODUCTION OF SELECTED MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1989 1990 1991 1992 1993 A“"““o‘n' lf'f;;;‘)’"
INDUSTRIAL MINERALS—Continued
Stone, sand and gravel—Continued:
Quartzite:
Crude 400,000 582,882 400,000 400,000 400,000 400,000
Processed 200,000 223,783 200,000 200,000 200,000 200,000
Sand: Industrial 2,700,000 2,700,000 2,700,000 2,700,000 2,700,000 2,700,000
Sulfur:
Frasch 5,721 5,644 5,456 18,182 6,000 18,000
Pyrites 71,740 46,215 66,447 24,684 10,000 90,000
Byproduct:
Metallurgy 163,724 165,891 163,576 184,057 229,000 229,000
Petroleum 60,121 58,322 46,826 58,513 94,000 94,000
Total 301,306 276,072 282,305 285,436 339,000 431,000
Talc and related materials:
Talc:
Crude 393,012 296,338 292,270 * 261,000 290,000 400,000
Marketable product® 895 1,597 1,957 1,500 2,000 2,000
Pyrophyllite: Crude 231,000 174,000 186,000 169,000 170,000 240,000
Vermiculite:
Concentrate 20,523 23,340 11,031 14,000 15,000 25,000
Marketable product® 6,917 10,080 1,965 2,000 2,000 10,000
MINERAL FUELS AND RELATED MATERIALS
Coal, bituminous, marketable? thousand tons 7,186 4,167 4,254 4,081 4,565 7,200
Coke, metallurgical, all types do. 1,006 535 162 143 200 1,000
Gas, natural: Gross million cubic meters 6,105 6,278 6,597 6,973 7,210 7,300
Natural gas liquids thousand 42-gallon barrels 9,500 13,073 12,935 13,000 13,000 13,000
Petroleum:
Crude do. 217,272 238,211 235,680 228,125 232,870 240,000
Refinery products:'
Gasoline do. 149,078 145,649 145,649 145,700 145,700 150,000
Jet fuel do. 22,746 20,445 20,445 20,500 20,500 25,000
Kerosene do. 2,417 1,536 °1,536 1,540 1,540 2,000
Distillate fuel oil do. 174,061 170,658 *170,658 170,700 170,700 175,000
Lubricants do. 4,830 4,871 4,871 4,900 4,900 5,000
Residual fuel oil do. 93,054 90,857 *90,857 90,900 90,900 98,000
Other do. 63,946 68,949 *68,949 69,000 69,000 70,000
Refinery fuel and losses do. 22,008 23,730 23,730 23,700 23,700 25,000
Total do. 532,140 526,695 *526,695 526,940 526,940 550,000

!Table includes data available through Nov. 29, 1994,

“In addition to the commoditics listed, bismuth, molybdenite, and uranium oxide are produced, but output is not reported, and available information is inadequate to make reliable
estimates of output levels.

3Direct sales and/or beneficiated.

“Includes sponge iron as follows, in th d metric tons: 1989—239; 1990—260; 1991—270; and 1992—270 (estimated).

SReported figure.

“Officially reported output; of total production, the following quantities are identified as placer silver (the balance being silver content of other ores and concentrates), in kilograms:
1989—58,000; 1990—52,000; 1991—40,000 (preliminary); and 1992—40,000 (cstimated).

"Includes baddeleyite-caldasite.

*Figures represent officially reported output plus official Brazilian estimates of output by nonreporting mincrs.

°Appareatly includes crude quartz used to produce quartz crystal (listed scparately in this tablc) as well as additional quantities of common quartz.

"°Figures represent officially reported production to the United Nations (Energy Statistics Yearbook) by the Ministry of Mines and Energy of Brazil.
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TABLE 2

BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993

(Thousand metric tons unless otherwise specified)

(private, 100%)

Commodity Major operating companics Location of main facilities Annu.al
and major equity owners capacity
METALS
Aluminum Albras-Aluminio Brasileiro, S.A. Belém, Paré State (smelter) 160 (metal).
(ALBRAS) [Government, 26 %; private,
25%; Nippon Amazon Aluminum Co.
(NAACQ), 49%]
Do. Alcan Aluminio do Brasil, S.A. (Alcan Saramenha, Minas Gerais State 150 (alumina).
Aluminium Ltd., 100%) (refinery)
Do. Alcan Aluminio Pogos de Caldas Pogos de Caldas, Minas Gerais State 1,000 (bauxite).
(ALUCALDAS) (Alcan Aluminio do (mine)
Brasil, S.A., 100%)
Do. Alcoa Aluminio, S.A. (ALUMAR) Pogos de Caldas, Minas Gerais State 400 (bauxite).
(Aluminum Co. of America, 60%; (mine) S@o Luis, Maranhdo State 550 (alumina).
Billiton International Metals B.V., 40%) (refinery) (smelter) 174 (metal).
Do. Aluminio do Brasil Nordeste, S.A. (Alcan Aratu, Bahia State (smelter) 58 (metal).
Aluminum Ltd., 100%)
Do. Billiton Metais, S.A. (Billiton S#o Luis, Maranhio State (refinery) 375 (refinery).
International Metals B.V., 100%)
Do. Compahnia Brasileira de Aluminio (CBA) Pogos de Caldas, Minas Gerais State 1,000 (bauxite).
(private, 100%) (mine)
Do. do. Sorocaba, Sdo Paulo State (refinery) 170 (alumina).
(smelter) 170 (metal).
Do. Compahnia Geral do Minas (private, 21%; Pogos de Caldas, Minas Garais State 275 (alumina).
Aluminum Co. of America, 79%) (refinery) (smelter) 90 (metal).
Do. Mineragéo Rio do Norte, S.A. (MRN) Oriximina, Paré State (mine) 8,000 (bauxite).
(Government, 24 %; private, 32%; Alcan
Empreendimentos Ltda., 24%; Billiton
International Metals B.V., 10%; Norsk
Hydro Comercio e Indistria, 5%;
Reynolds Aluminio do Brasil, 5%)
Chromite Coitezeirio Mineragdo, S.A. (COMISA) Campo Formosa, Bahia State (mine) 50 (ore).
(private, 75.4%; Bayer do Brasil, S.A.,
24.6%)
Do. Companhia de Ferro Ligas da Bahia Campo Formoso, Bahia State (mine) 370 (ore).
(FERBASA) (private, 100%) (beneficiation plant) 292 (concentrate).
Columbium Companhia Brasileira de Metalurgia e Araxa, Minas Gerais State (mine) 1,200 (ore).
Mineragdo (CBMM) (private, 55%; (beneficiation plant) 4.
Molycorp, Inc., 45%)
Do. Mineragdo Cataldo de Goids Ltda. (private,  Ouvidor, Goiés State (mine) 500 (ore).
68.5%; Anglo American Corp. do Brasil,
31.5%)
Copper Companhia Brasileira do Cobre (CBC) Cacapava do Sul, Rio Grande do Sul 1,000 (ore).
(private, 100%) State (mine) (beneficiation plant) 1,800 (concentrate).
Do. Mineragdo Caraiba Ltda. (Government, Jaquarari, Bahfa State (mine) 3,000 (ore).
100%) (beneficiation plant) 5,700 (concentrate).
Ferroalloys Companhia Brasileira Carbureto de Calcio Santos Dumont, Minas Gerais State 54.
(CBCC) (private, 100%) (plant)
Do. Companhia Ferro Ligas de Bahia, S.A. Pojuca, Bahia State (plant) 194.
(FERBASA) (private, 100%)
Do. Companhia Ferro-Ligas Minas Gerais Pirapora, Minas Gerais State (plant) 58.
(MINASLIGAS) (private, 100%)
Do. Companhia Paulista de Ferro-Ligas Barbacena, Caxambu, Jeceaba, Passa 326.
(private, 100%) Quatro and Passa Vinte, Minas Gerais
State; Corumb4, Matto Grosso do Sul
State; and Xanxere, Santa Catarina
State (seven plants)
Do. Italmagnesio, S.A. Indistria ¢ Comercio Braganga Paulista, S&o Paulo State; and 63.

Varzeada Palma, Minas Gerais State
(two plants)
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TABLE 2—Continued
BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993
(Thousand metric tons unless otherwise specified)
Commodity Major op.eraung. companics Location of main facilities Anmul
and major equity owners capacity
METALS—Continued:
Gold kilograms Companhia de Mineragdo e Participagdes Lourengo, Amap4 State (mine) 300.
(CMP) (private, 100%) Currais Novos, Rio Grande do Norte
(mine)
Do. do. Mineragdo Morro Velho, S.A. (private, Novo Lima, Raposos, and Sabara, 2,000.
50%; Anglo American Corp. do Brasil, Minas Gerais State; and Jacobina,
50%) Bahia State (four mines)
Do. do.  Sdo Bento Mineragio, S.A. (Gencor Santa Barbara, Minas Gerais State 500.
Industria ¢ Comercio Ltda., 49%; Amcor, (mine)
S.A., 29.4%; Amcor Metais Ltda,
21.6%)
Iron ore Companhia Vale do Rio Doce (CVRD) Serra dos Carajés, Par4 State; and 91,000.
(Government, 51%; private, 49%) Itabira, Ouro Preto, and Santa Barbara,
Minas Gerais State (four mines)
Do. Ferteco Mineragio, S.A. (Ferteco) Ouro Preto and Brumadinho, Minas 12,800.
(Exploration und Bergbau Gmbh, 100%) Gerais State (two mines)
Do. Mineragdes Brasileiras Reunidas (MBR) Novo Lima and Itibirito, Minas Gerais 31,500.
(private, 85.3%; Mitsui e Co. Ltd., State (two mines)
14.7%)
Do. Samarco Mineragido, S.A. (SAMARCO) Mariana, and Alegria Mines, Minas 11,700.
(private, 51%; Broken Hill Properties Gerais State, Anchieta Mine, Espirito
L., 49%) Santo State
Do. S.A. Mineragdo da Trindade (SAMITRI) Mariana, Rio Piracicaba, Itabira, Ouro 9,300.
(private, 100%) Preto and Sabara; Minas Gerais State
(five mines)
Lead Mineragdo Boquira, S.A. (private, 100%) Boquira, Bahia State (mine) 300 (ore).
(Beneficiation plant) 310 (concentrate).
Manganese Companhia Vale do Rio Doce (CVRD) Corumb4, Minas Gerais State (mine) 500 (ore).
: Serra dos Carajds, Pard State
(beneficiation plant) 1,000 (concentrate).
Do. Indistria ¢ Comercio de Minerios, S.A. Macap4 and Mazagdo, Amap4 State (two
(ICOMI) (private, 100%) mines) 1,500 (ore).
(beneficiation plant) 800 (concentrate).
Nickel Companhia Niquel Tocantins (private, Niquelandia, Goi4s State (mine) 150 (ore).
100%)
Steel Ago Minas Gerais, S.A. (ACOMINAS) Rodovia, Minas Gerais State 2,000.
(private, 100%)
Do. Companhia Sidenirgia Nacional (CSN) Volta Redonda, Rio de Janeiro State 4,600.
(private, 100%)
Do. Companhia Sidenirgica Paulista (COSIPA) Cubatdo, Sdo Paulo State 3,900.
(private, 100%)
Do. Companhia Sidenirgica de Tubardo (CST) Serra, Espirito Santo State 3,000.
(other, 74%; Kawasaki Steel Corp.,13%;
Societa Finanziaria Sidenirgia-Finsider,
13%)
Do. Usinas Siderirgicas de Minas Gerais, Ipatinga, Minas Gerais State 4,400.
S.A.(USIMINAS) (others, 86%; Nippon
Usiminas, 14%)
Do. Companhia Agos Especiais Itabira Timoteo, Minas Gerais State (stainless 600.
(ACESITA) (Government, 90.9%; steel plant)
private, 9.1%)
Do. Companhia Sidenirgica Belgo - Mineira Jodo Monlevade, Minas Gerais State 1,000.
(private, 100%)
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TABLE 2—Continued
BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993
(Thousand metric tons unless otherwise specified)
Commodity Major ogeratmg. compames Location of main facilities Annual
and major equity owners capacity
METALS—Continued:
Tin Mineragdo Jacunda Lida (private, 100%) Santa Barbara, Novo Mundo, and 108 (ore).
Potosi; Ronddnia State (six mines) 450 (concentrate).
. (three beneficiation plants)
Do. Paranapanema, S.A. Minerag@o, Inddstriae  Aripuana, Mato Grosso State;
Construgéo (private, 100%) Ariquemes, Ronddnia State; Novo
Aripuana and Presidente Figueiredo, 5,420 (ore).
Amazonas State; and Sdo Felix do 1,400 (concentrate).
Xingu, Pard State (five mines) (two 25 (metal).
beneficiation plants)
Piraporada Bom Jesiis, Sdo Paulo State
(refinery)
Titanium Rutilo e Ilmenita do Brasil, S.A. (RIB) Mataraca, Paraiba State (mine) 4,200 (ore).
(private, 100%) (two beneficiation plants) 120 (concentrate).
Zinc Companhia Minera de Metais (CMM) Vazante, Minas Gerais State (mine) 800 (ore).
(private, 100%) (beneficiation plant) 48 (concentrate).
Do. do. Tres Marias, Minas Gerais State 72 (metal).
(refinery)
Do. Mineragdo Areiense, S.A.-MASA (MASA)  Vazante, Minas Gerais State (mine) 400 (ore).
(private, 100%)
Zirconium Nuclemon Minero-Quimica Ltda. Sio Jodo da Barra, Rio de Janeiro State 660 (ore).
(Government, 100%) (mine)
Do. do. Ttapemirim, Espirito Santo State (mine) 90 (ore).
Do. do. Prado, Bahia State (mine) 90 (ore).
(three beneficiation plants) 123 (concentrate).
(three separation plants) 90 (concentrate).
INDUSTRIAL MINERALS
Asbestos SAMA-Sociedade Anonima Mineragéo de Minacu, Goids State (mine) 9,000 (ore).
Amianto (SAMA) (privaté, 100%) (beneficiation plant) 230 (concentrate).
Cement Cimento Santa Rita, S.A. (private, 100%) Itapevi, Sdo Paulo State (plant) 1,000.
Salto de Pirapora, So Paulo State 1,200.
(plant)
Do. Companhia Cimento Portland Itau (private, Itau de Minas, Minas Gerais State (three  2,400.
100%) plants)
Cement Companhia de Cimento Portland Paraiso States of Espirito Santo, Goids, Minas 4,000.
(private, 100%) Gerais and Rio de Janeiro (five plants)
Do. Companhia de Cimento Portland Rio Rio Branco do Sul, Parand State (two 5,000.
Branco (private, 100%) plants)
Diamond Mineragdo Tejucana, S.A. (private, 100%) Diamantina, Minas Gerais State (mine) 100.
Fluorspar Mineragéo Nossa Senhora do Carmo Ltda. Morro da Fumaga and Pedras Grandes, 180 (ore).
(private, 100%) Santa Catarina State (four mines) (two 220 (concentrate).
beneficiation plants)
Do. Mineragdo Santa Catarina Ltda. (private, Morro da Fumaga and Pedras Grandes, 100 (ore).
100%) Santa Catarina State (four mines) 120 (concentrate).
(beneficiation plant)
Do. Nacional de Grafite Ltda. (private, 100%) Itapecerica and Pedra Azul, Minas 840 (ore).
Gerais State (three mines) (two 720 (concentrate).
beneficiation plants)
Gypsum CBE-Companhia Brasileira de Equipamento  Codo, Maranhio State and lpubi, 100.
(CBE) (private, 100%) Pernambuco State (two mines)
Do. Companhia de Cimento Portland Paraiso Ipubi, Pernambuco State (mine) 50.
(private, 100%)
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TABLE 2—Continued

BRAZIL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993

(Thousand metric tons unless otherwise specified)

. Major operating companies and major . . arere Annual
Commodity equity owners Location of main facilities capacity
INDUSTRIAL MINERALS—Continued
Kaolin Caulim da Amazonia, S.A. (CADAM) Mazagdo, Amap4 State (mine) 720 (ore).
(private, 100%) (beneficiation plant) 360 (concentrate).
Do. Empresa de Mineragdo Horii Ltda. (Horii) Biritiba and Mogi das Cruzes, Sio Paulo 200 (ore).
(private, 100%) State (two mines) 180 (concentrate).
(two beneficiation plants)
Limestone Companhia de Cimento Portland Paraiso States of Goids, Minas Gerais, and Rio 2,000.
(private, 100%) de Janeiro (five mines)
Do. Companhia de Cimento Portland Rio Rio Branco do Sul, Paran{ State (three 5,500.
Branco (private, 100%) mines)
Do. S.A. Indistrias Votorantim (private, 100%)  States of Rio de Janeiro, and So Paulo 1,000.
(four mines)

Magnesite Magnesita, S.A. (private, 100%) Brumado, Bahia State-(one major mine 770 (ore).
and numerous small mines) (two 820 (concentrate).
beneficiation plants)

Phosphate rock Arafertil, S.A. (ARAFERTIL) . Araxa, Minas Gerais State (mine) 5,000.

(Government, 33.33%; private 66.67%).
Do. Copebras, S.A.(Copebras) (private, Ouvidor, Goids State (mine) 4,400.
90.55%; Anglo American Corp. do
Brasil, 9.45%)
Do. Fertilizantes Fosfatados, S.A. Tapira, Minas Gerais State (two mines) 10,500.
(FOSFERTIL) (private, 100%)
Do. Serrana, S.A. de Mineragio (Serrana) Jacupiranga, Sdo Paulo State (mine) 6,000.
(private, 100%)
Salt (rock) Mineragéo ¢ Quimica do Nordeste, S.A. Vera Cruz, Bahia State (mine) 1,000.
(Dow Produtos Quimicos Ltda., 100%)
MINERAL FUELS
Coal Carbonifera Criciuma, S.A. (private, Circiuma and Sideropolis, Santa Catarina 4,000.
100%) State (two mines)
Do. Companhia Carbonifera de Urussanga Criciuma, Sideropolis, and Urussanga; 7,200.
(CCU) (private, 100%) Santa Catarina State (three mines)
Do. Companhia de Pesquisas e Lavras Arroio dos Ratos, Butia, and 5,700.
Minerais-Copelmi (COPELMI) (private, Charqueadas; Rio Grande do Sul State
100%) (four mines)
Petroleum thousand 42-gallon barrels  Petroleo Brasileiro, S.A. (PETROBRAS) 99 fields in the States of Alagoas, 220,000.
(Government, 81.4%; private, 11.8%; Amazonas, Bahia, Cear4, Espirito
public, 6.8%) Santo, Rio de Janeiro, Rio Grande do
Norte, Pard, Maranhio, and Sergipe
States
Petroleum products do. do. 11 refineries in the States of Amazonas, 503,000.
Bahia, Ceard, Minas Gerais, Paran4,
Rio de Janeiro, Rio Grande do Sul,
and Sdo Paulo
Do. do.  Refinaria de Petroleo Ipiranga, S.A. Ipiranga, Rio Grande do Sul 3,400.
(private, 100%)
Do. do. Refinaria de Petroleos de Manguinhos, S.A. Manquinhos, Rio de Janeiro State 3,650.

(private, 100%)
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TABLE 3

1993

BRAZIL: RESERVES OF MAJOR
MINERAL COMMODITIES FOR

(Thousand metric tons unless otherwise specified)

Commodity Reserves
Asbestos, fiber 3,034
Bauxite, ore 2,700,000
Chromite, Cr,0, content 4,310
Coal, all types 30,976,000
Columbium, pyrochlore, and
columbite ore 3,629
Copper, metal content 11,600
Fluorspar, ore 8,000
Gold, metal metric tons 760
Graphite, ore ' 28,000
Gypsum 671,576
Iron ore, 60% to 65% Fe content 19,200,000
Kaolin 1,550,000
Lead, metal content 366
Magnesite 180,000
Manganese, metal content 55,832
Natural gas'  million cubic meters 123,776
Nickel, metal content 6,082
Petroleum?
thousand 42-gallon barrels 9,800,000
Phosphate rock 300,000
Talc and pyrophyllite 123,000
Tin, metal content metric tons 645,060
Titanium, TiO, content 3,850
Uranium, U,0, metric tons 163,000
Zinc, metal content 5,000
Zirconium, ore 1,738

13.
*World Oil, Apr. 1994, p. 11.

'Petroleo Brasileiro, S.A. (PETROBRAS), 1992 Anmual Report, p.
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In 1993, minerals and metals
contributed slightly more than 4% to
Canada’s GDP, and accounted for about
2.5% of national employment and over
15% of Canada’s total domestic exports.
The mineral industry, defined to
encompass mining and concentrating,
smelting and refining, as well as the
minerals and metals-based semi-
fabricating and fabricating industries,
faced another challenging year in 1993.
While prices for many of the nonmetals
and industrial minerals increased or
remained stable, most base-metal prices
slowly declined as the year progressed.

The Canadian mineral industry did
achieve some growth in 1993. According
to preliminary estimates by Natural
Resources Canada, the total value of
production of all mineral commodities,
including mineral fuels, rose from $35.4
billion in 1992 to $36.1 billion in 1993,>
an increase of nearly 2%. This improved
performance was, however, totally
attributable to an 11% gain in the value
of output of natural gas and the other
mineral fuels.

Environmental concerns continued to
influence mineral exploration and
development activity in Canada, and
some companies began to look elsewhere

for projects. British Columbia’s
Government ruled against the
development of the Windy Craggy
deposit, the country’s largest

underdeveloped source of copper and
cobalt. The area will be permanently
protected as a class "A" provincial park.

Increasingly, Canadian mining
companies looked toward Latin America
in terms of exploration and development
because mining and foreign mine
ownership, with reasonable controls, has
been newly welcomed there. Canada,
meanwhile, mounted a strong effort to
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define the permissible versus the
impermissible in terms acceptable to both
the mineral industries and the concerns of

environmental conservation and
preservation.

GOVERNMENT POLICIES
AND PROGRAMS

Provincial governments have

jurisdiction over mineral resources in
Canada. The main exception is in the
Yukon and Northwest Territories, where
the federal Government is in the process
of conveying resource management
responsibilities to territorial governments.

Federal and provincial policies are
generally stable and have traditionally
been favorable to mineral research and
information services in the mining
industry. It also has negotiated multi-
year Mineral Development Agreements
with provincial governments.  These
agreements funded various initiatives
intended to strengthen the mining industry
in each region. The federal Government
is in the process of establishing a
Canadian Geoscience Information Center,
which will provide centralized access to
the Government’s technical information
on Canada’s geology.

There are some unsettled federal-
provincial jurisdictional issues in the area
of environmental policy, and the federal
Government has been slow to produce
regulations implementing new
environmental assessment legislation
passed in 1992. In its February 1994
budget, the federal Government proposed
to allow tax deductions for funds set aside
for eventual cleanup of closed mine sites.
This measure would bring federal tax law
into harmony with provincial reclamation
requirements.

Some industry representatives have

used the recent shift of international
mining investment away from Canada to
press for changes to Canadian regulatory
and tax regimes affecting the mining
industry. The industry has been critical
of the regulatory process for approving
new mines in the province of British
Columbia, where mining has traditionally
been a major activity. In response, the
province has promised to speed up the
mine approval process. In its 1994
budget, the province also announced a
variety of measures to boost the industry.
These included a tax incentive for capital
spending on mines, and a 3-year
exploration grant program.

PRODUCTION

While gold and the platinum-group
metals (PGM) recorded modest increases
in value of production of 5.8% and
6.6%, respectively, the leading base
metals, on the other hand, experienced
declines. As a result, the value of
production for the metals group overall
fell by 13.7%, from $10.2 billion in 1992
to $8.8 billion in 1993. The overall
value of production for nonfuel minerals
declined from $14.7 billion in 1992 to
$13.1 billion in 1993, a decrease of
10.8%.

Based on value of production, the top
nonfuel commodities in 1993 were gold
($2.3 billion), copper ($1.8 billion), zinc
($1.2 billion), nickel ($1.2 billion) and
iron ore ($1.0 billion). Coal contributed
a further $1.8 billion to the total value of
production. Nonfuel minerals, including
coal, accounted for slightly more than
40% of Canada’s total mineral production
in 1993.

The value of output of the
nonmetallics, including minerals such as
asbestos, peat, potash, salt, and sulphur,
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declined from $2.2 billion in 1992 to
$2.0 billion in 1993. Of the leading
nonmetallics, salt and peat recorded gains
in production values, while asbestos and
potash recorded decreases.

The value of production of structural
materials, including clay products, sand
and gravel; stone, cement, and lime,
increased marginally by 0.6% to remain
at approximately $2.3 billion in 1993.
The continued weakness in overall
construction activity resulted in lower
production of sand, gravel, and stone,
while cement production increased,
buoyed by rising cement exports. (See
table 1.)

TRADE

The value of exports of nonfuel
minerals and coal was estimated at $19.4
billion for the first 9 months of 1993, an
increase of about 5% over the
corresponding period in 1992. These
exports included crude minerals, smelted,
and refined products. The United States
was the main destination for 66% of
Canada’s exports of nonfuel minerals and
coal, while the European Union (EU) and
Japan received 11.1% and 8.4%
respectively.

Imports of nonfuel minerals and coal
for the first 9 months of the year were
estimated at nearly $12 billion, or 9.5%
of total Canadian imports, resulting in a
trade surplus for nonfuel minerals and
coal of about $7.5 billion for the first
three quarters of the year. The trade
surplus for the full year was expected to
be about $10 billion.

Canada’s main nonfuel mineral exports
were crude materials, including iron ore,
potash, and sulfur to the United States;
copper concentrates to Japan; iron ore
and zinc concentrates to the EU; smelted
and refined metals, including aluminum,
copper, gold, iron and steel, nickel,
silver, and zinc to the United States;
aluminum and gold to Japan; and copper
and nickel to the EU. Coal exports went
mostly to Japan.

Total trade between the United States
and Canada exceeded that of any other
two countries in the world, amounting to
more than $200 billion in 1993, with
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further growth expected. The Economic
Council of Canada, a research
organization of the federal Government,
forecast that, by 1998, free trade would
bring a net gain of 250,000 jobs to
Canada, increasing employment by almost
2% and Canada’s gross national product
by 2.5%.

STRUCTURE OF THE
MINERAL INDUSTRY

The Canadian mineral industry, during
1992-93, comprised as many as 3,000
domestic and perhaps 150 foreign
companies. Companies whose corporate
voting rights were at least 50% non-
Canadian were considered foreign,
although other distinctions could apply in
some large companies. About 320 mine
sites were active, including coal but
excluding sand, gravel, and other
construction materials. At least 40
smelters were in operation, as well as
other processing plants in the iron and
aluminum industries. In general, foreign
companies were subject to all of the same
taxes as domestic companies, but
repatriation of earnings was unimpeded.
Predominantly, the Canadian mineral
industry is privately owned, with the
exception of some Government
participation in potash and petroleum, but
even these were largely in transition to
private ownership. Some companies,
such as Potash Corp. of Saskatchewan
Inc. and Saskatchewan Oil & Gas Corp.,
were owned in part by the Province of
Saskatchewan. Moreover, The Province
of Alberta owned part of Alberta Energy
Co. Ltd. Although the proportion of
Government ownership was changeable,
the trend was toward privatization.
Petro-Canada was owned partly by
federal and partly by provincial
governments, but was expected to become
completely privatized. A large
proportion of the total number of mining
and petroleum companies were partly
public-owned, with their shares trading
on various exchanges in Canada and, in
many cases, the United States.

Overall, the mineral industry in
Canada consisted of underground mines,

open pits, leaching operations,
concentrators, smelters, and refineries, as
well as drilling and production operations
characteristic of the petroleum industzry.
Table 2 depicts the structure of the
mineral industry for sectors of the major
mineral commodities.

Preliminary employment estimates for
1993 indicated that total employment in
mining and mineral manufacturing,
including coal, was about 335,000, down
3.5% from that of 347,000 in 1992. This
decrease reflected the fragile state of the
economy and the continued weakness in
labor markets, particularly in the goods-
producing  sectors. The industry
accounted for 2.5% of total national
employment in 1993. The total number
of employees in metal mining, nonmetal
mining, quarrying, and coal mining was
estimated at 57,000, down from 61,000
in 1992, while employment in nonferrous
smelting and refining, estimated at
61,000, was also down marginally from
the level recorded the previous year.
Employment in the semi-fabricating and
fabricating mineral industries dropped
from 224,000 in 1992 to about 217,000
in 1993, a decline of about 3%.
Approximately 7,900 people were
employed in diamond drilling and other
services incidental to mining operations.

COMMODITY REVIEW

Metals

Aluminum.—Canadian production of
primary aluminum in 1993 increased to
2.31 Mmt from 1.97 Mmt in 1992.
Work was completed in the last of the
new aluminum smelter projects in
Québec, raising Canada’s aluminum
smelter capacity to just under 2.3 Mmt.
Canadian exports of primary smelter
products during the first 9 months of
1993 rose to 1.38 Mmt, compared with
1.17 Mmt for the same period in 1992.

Alcan Aluminum Ltd. (Alcan),
announced a loss for 1993 of $104
million, despite achieving its target of
reduction of total debt. Alcan cited
increased aluminum exports from the
former U.S.S.R. as the main cause of
weak market prices, which contributed to
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Alcan’s losses. In Canada, losses
narrowed for the year, mainly owing to
lower smelter production costs and
improved fabricated product volumes.

In early January 1994, Alcan
announced temporary production cuts of
156,000 mt/a of primary aluminum
production capacity from its worldwide
operations. The closures announced were
in addition to the 102,000 mt/a closed in
1991 and 1992. Together the closures,
totaling 258,000 mt/a, reduced Alcan’s
operating rate to 85% of its world
capacity. Alcan is scheduled to cut
60,000 mt/a in the United States, 18,000
mt/a in the United Kingdom, and 8,000
mt/a in Brazil. Reductions in Canada
include 30,000 mt/a at the Kitimat
smelter in British Columbia and 40,000
mt/a at various locations in Alcan’s
Québec smelter system.

The suspension of work on Alcan’s
half-built Kemano Completion Project
near Kitimat, British Columbia, continued
pending the outcome of the British
Columbia Utilities Commission’s review
of the project. The $1 billion project is
the second phase of Alcan’s hydroelectric
development of the Nechako River
System and was scheduled to add 540
MW to Alcan’s Kemano Generating
Station by 1994. The Supreme Court of
Canada ruled in February 1993 that
further arguments on the applicability of
the Federal Environmental Assessment
review Process Guidelines Order to
Kemano would not be heard. Alcan has
stated that it will not restart construction
until all uncertainties surrounding the
project have been resolved.

Aluminerie Lauralco Inc., completed
the start-up phase of its new smelter at
Deschambault, Québec, in the first
quarter of 1993. The $1 billion plant is
owned by a U.S. company, Alumax Inc.
The smelter began operations in February
1992, using the energy-efficient Pechiney
300 KA technology.

Cobalt.—Canada’s mine output of
cobalt in 1993 was 12.5% higher than in
1992, while the output of refined cobalt
totalled 2,695 tons, an increase of 22%
from 1992. However, the value of the
1993 mineral production, $89.8 million,
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is 31.6% less than in 1992. Lower
earnings were due to a major cobalt price
slump that started in 1992, reaching a low
of $11.60 per pound in November 1993,
and lasting until- mid-December 1993,
when prices increased up to $17 per
pound. The slump was a result of slack
demand caused by the worldwide
recession and relative abundance of
supplies on the market.

Inco’s 1993 mineral production of
cobalt at 1,544 tons was up 8% from that
of 1992, while its production of refined
cobalt increased 2%, despite Christmas
and summer shutdowns totaling 6 weeks.
In the Sudbury area, Inco opened the
Lower Coleman and Garson Mines to
reduced its overall production costs and
to replace existing operations at the Little
Stobie and Frood mines, which will soon
close. The Levack Mine, Inco’s highest-
cost producing mine, was shut down
indefinitely during the summer. In
Manitoba, development of the Thompson
1-D Mine moved toward initial
production in 1994.

An agreement on a 3-year contract was
reached in September between Inco and
workers at its Thompson, Manitoba
operations. Included are a new profit-
sharing plan that will replace the nickel
price bonus, and several added or
amended contract clauses, but no wage or
vacation increases.

In 1993, Falconbridge Ltd.’s Canadian
mineral production of cobalt reached 826
tons, up 4% relative to 1992, while
operations were shut down for 7 weeks
during the Christmas and summer
vacation periods. The company
proceeded to cut 10% of its workforce
through early retirements and layoffs to
improve productivity. Finally, a
feasibility study in the Raglan project was
completed in 1993; however, no
financing or production decision will be
made until the nickel market firms up and
permitting is reasonably assured.

Sherritt Gordon Inc. increased its
production of refined cobalt by 74% to
1,192 tons as a result of the operational
start-up of the redesigned processing
system, modernized at a cost of $60
million. The company expects to produce
1,800 tons of refined cobalt in 1994,

close to its new capacity of 2,050 tons.

Copper.—Copper output from
Canadian mines in 1993 declined to about
734,000 tons from 769,000 tons in 1992.
During 1993, refined copper production
increased to 561,590 tons from 539,302
tons in 1992. The reduction of mine
output of copper resulted from a number
of temporary mine closures for economic
reasons, the closures of the Myra Falls
Mine in British Columbia owing to labor
problems, and several permanent mine
closures due to the exhaustion of ore
reserves.

In June 1993, British Columbia
announced the creation of the
Tatshenshini-Alsek Wilderness Park in
the northwestern part of the province and
stated that it would seek to have the park
designated as a World Heritage Site. For
the mining industry, the creation of the
park will prevent the potential
development of the large Windy Craggy
copper deposit owned by Royal Oak Ltd.,
as well as a number of other potentially
attractive  deposits in this area.
Negotiations between the government of
British Columbia and the mining
companies, whose mineral claims have
been expropriated, are expected to begin
in 1994.

At the Gibraltar copper mine in central
British Columbia, low copper prices
forced Gibraltar Mines Ltd. to suspend
mining and milling operations on
December 1, 1993. The closure, which
forced the company to lay off 125 of the
196 full-time employees, did not affect
the operation of the solvent extraction-
electrowinning (SX-EW) facility at the
Gibraltar site. At the time of shutdown,
it was reported that unit operating costs at
the mine were about $0.90 per pound of
copper. Despite the closure, the
company planned to continue with a
feasibility study for a $35-million
expansion of the mine that would lower
production costs. The project, which
could be completed in 1995, would
increase capacity by 50%.

Princeton Mining Corp. implemented
a temporary closure at its Similco copper
mine, near Princeton, on November 30.
The company estimated its unit operating
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costs at between $0.90 and $1.00 per
pound of copper.

As a result of the continuation of
depressed nickel markets, Inco Ltd.
announced plans for production cutbacks
in 1994, It is expected that these
cutbacks will reduce Inco’s Canadian
copper output in 1994 by about 10%, or
roughly 10,000 tons.

In October, Falconbridge Ltd.,
announced that underground exploration
had indicated major extensions at its Kidd
Creek orebody in Timmins, Ontario.
While exploration work will continue, the
results indicate at least 10 Mmt of
additional reserves at the mine, which
will provide several additional years of
mine operation.

During 1993, development continued
on the Louvicourt deposit near Val d’Or,
Québec, with production scheduled to
begin in July 1994. During its expected
18-year operating life, Louvicourt will
have an average annual output of 50,000
tons of contained copper and 20,000 tons
of zinc, as well as significant amounts of
gold and silver. Diluted mining reserves
of the deposit total 24 Mmt, grading
3.9% copper, 2.0% zinc, 31 g/mt silver,
and 1.2 g/mt gold. The Louvicourt
deposit is owned by Aur Resources Inc.,
30%; Novicourt Inc., 45%; and Teck
Corporation, 25%.

In February, MSV Resources Inc.
acquired the Copper Rand and Portage
Mines in the Chibougamau area, Québec,
from Westminer Canada Ltd. The
company subsequently reopened the two
copper-gold operations that had been
closed since November 1992.

During 1993, Thermal Exploration Co.
and Western Copper Holdings continued
work on their Carmacks deposit, formerly
Williams Creek, 230 km north of
Whitehorse, Yukon. Diluted open-pit
reserves at the site total 11.3 Mmt,
grading 1.15% copper, and 0.5 g/mt
gold. Development plans of this property
envisage a SX-EW operation that would
produce up to 14,000 mt/a of copper
cathode. Development costs for the
project are estimated at about $40
million.

Pacific Sentinel Gold undertook
significant exploration work in 1993 at its
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Casino copper-gold-molybdenum
property in the southern Yukon.
Geologic reserves are estimated at about
530 Mmt, grading 0.26% copper,
0.025% molybdenum and 0.3 g/mt gold.
Within this total, there exists a supergene
enriched zone containing an estimated 86
Mmt, grading 0.43% copper, 0.031%
molybdenum, and 0.4 g/mt gold.

During 1993, Metall Mining Corp.
began work on a feasibility study of its
Izok Lake deposit, about 360 km
northeast of Yellowknife, Northwestern
Territories. Minable ore reserves are
now estimated at 16.6 Mmt, grading
2.2% copper and 11.5% zinc, plus lead,
silver and gold.

Gold.—After a decade of rapid
growth, Canada’s gold production
decreased for the second consecutive year
to 152.9 tons in 1993 from 161.4 tons in
1992 and a record 176.6 tons in 1991.
By surpassing Russia’s production in
1993, Canada became the fourth largest
gold producer behind South Africa, the
United States, and Australia.

There were about 50 primary gold
mines in Canada at the end of 1993, and
they accounted for 89% of the gold
produced, with the remainder coming
from base-metal mines. Two mines
closed, while six opened during the year.
Total employment in primary gold mines
decreased to about 8,700 from 9,400 in
1992. Employment figures in the gold
industry have been declining steadily
from the 1988 peak of 12,600. British
Columbia’s gold production decreased to
14.4 tons in 1993 from 16.8 tons in
1992.

Eskay Creek gold mine in
northwestern  British  Columbia is
expected to start production in 1995 at a
rate of 8 mt/a of gold. The mine is one
of the highest-grade precious metal
deposits in the world, with reserves of 1
Mmt, grading 70 g/mt gold and 3,210
g/mt silver. The ore also contains 5.6 %
zinc and 0.77% copper. The capital cost
at Eskay Creek is estimated at $294
million, with cash operating costs of $108
per ounce of gold equivalent. Prime
Resources Group Inc. is assessing the
possibility of shipping the ore directly to

a smelter. Should this approach prove to
be successful, it would reduce capital
costs by about $150 million to $200
million; however, operating costs wovid
increase.

Wheaton River Minerals bought
Homestake’s 85% interest in North
American Metals Corp.’s Golden Bear
Mine in the extreme northern part of
British Columbia, near the border with
Yukon. In 1993, North American
Metals, which remains the mine operator,
mainly processed stockpiled ore while
conducting exploration to delineate
additional reserves.

Gold production in the Yukon and
Northwest Territories decreased slightly
from 17.3 tons in 1992 to 16.4 in 1993.
After 18 months, the labor-management
dispute at the Giant Mine, near
Yellowknife in the Northwestern
Territories, owned by Royal Oak Mines
Inc., was settled following a decision by
the Canadian Labor Relations Board.
Some unsettled issues, such as the
rehiring of dismissed workers, will be
resolved through an arbitration process.

Miramar Mining Co. acquired the Con
Mine, near Yellowknife, from RTZ
Corp. plc’s subsidiary NERCO Minerals
Co. The Con Mine, which has been in
operation for 55 years and has produced
150 tons of gold, reportedly has reserves
of 55 tons representing 8 years of
production.

Royal Oak Mines acquired the
Colomac Mine from Neptune Resources
Corp. for $10 million. The Colomac
Mine, near Yellowknife, was closed in
1991 because of high operating costs.
Production start-up at the Colomac Mine
was expected by the middle of 1994, at a
rate of 5 mt/a of gold. Current reserves
reportedly are sufficient for 7 years of
production.

Despite financial difficulties,
production continued at the Claude
Resources Inc.’s Seabee gold mine in
central Saskatchewan. Proven reserves at
the Seabee Mine are 200,000 tons,
grading 10.5 g/mt.

An update to the 1992 feasibility study
of the Contact Lake property, in central
Saskatchewan, owned by Cameco and
Uranerz Exploration, was conducted in
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1993. Contact Lake has geological
reserves of 1.6 Mmt, grading 9.6 g/mt.
In 1994, Cameco will drive a decline to
access the orebody to confirm the reserve
estimate. If the estimated reserves are
confirmed, Contact Lake could start
production in 1995 at a rate of about 2.5
tons of gold annually for 5 years.

In Manitoba, Cazador Resources Ltd.
started production at the Keystone Mine
in the Lynn Lake area. Subsequently,
Cazador merged with Granduc Mines
Ltd. to form Granduc Mining Corp. The
Keystone open pit mine has reserves of
1.2 Mmt, grading 2.8 g/mt. Annual gold
production is 1.3 tons. The ore from the
Keystone Mine is trucked to the Lynn
Lake Mill.

Ontario’s gold production in 1993
totalled 72 tons, a decrease from the 1992
total of 74.3 tons. Production at the
three mines in the Hemlo area accounts
for nearly 50% of Ontario’s total
production.

Deak Resources Corp./GSR Mining
resumed operations at the Kerr Mine in
Virginiatown, Ontario. The company
discovered 400,000 tons of ore, grading
7.6 g/mt. Northfield Minerals Inc.
(78.5%) and Towerland Properties Inc.
(21.5 %) continued preproduction work at
the Cheminis gold mine in Kirkland Lake
area, Ontario.

In 1994, production was expected to
start at the Holloway project of Hemlo
Gold Mines Inc., Freewest Resources
Ltd., and Teddy Bear Valley Mines Ltd.
Total reserves at the Holloway project are
5 Mmt, grading 9.3 g/mt.

Placer Dome Inc. announced that the
Dome open pit mine, located in Timmins,
Ontario, would be developed. The
company has outlined proven and
probable reserves of 32.5 Mmt, grading
2.4 g/mt. Production was expected to
increase from 6 to 10 mt/a. Québec’s
gold production decreased by 6% from
44.6 tons in 1992 to 41.9 tons in 1993.

The Portage and Rand Mines near
Chibougamau, Québec, reopened
following their purchase by MSV
Resources Inc., from Westminer Canada
Ltd. Westminer had put the mines on
care and maintenance in late 1992.
Reserves at the Portage and Rand Mines
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are estimated at 1 Mmt, grading 4.1
g/mt.

The Sleeping Giant Mine, owned by
Aurizon Mines Ltd., in Val d’Or,
Québec, which closed in 1991 because of
low gold prices, reopened in May 1993
with Cambior Inc. as the operator.
Cambior earned a 50% interest in the
property after completing a 3-year, $12
million exploration program to delineate
new reserves at the Sleeping Giant Mine
estimated at 350,000 tons, grading 7.5
g/mt. Annual production was expected to
be 1 ton. Cambior Inc. also announced
the closures of the Beliveau and Pierre
Beauchemin Mines due to exhaustion of
reserves.

The Astoria Mine, owned by Deak
Resources Corp./GSR Mining Corp., in
Rouyn-Noranda, Québec, was brought
into production. The mine was producing
10,000 mt/month of ore that was being
trucked to the company’s Virginiatown
mill. Reserves at the Astoria Mine are 1
Mmt, grading 7 g/mt.

KWG Resources started production at
the Granada Mine in Rouyn-Noranda.
Reserves are 3.7 Mmt, grading 5.1 g/mt.
Production at the Casa Berardi Est Mine
of TVX Gold Inc. and Golden Knight
Resources Ltd. was reactivated following
an inflow of overburden material into the
mine.

Production at the Hope Brook Mine in
Newfoundland continued following its
purchase by Royal Oak Mines Inc., from
BP Resources Canada Inc., in 1992.
Royal Oak reopened the mine in July
1992 after a 1-year shutdown. Reserves
at the Hope Brook Mine are estimated at
10 Mmt, grading 3.5 g/mt. The mine is
expected to produce about 3 mt/a of gold
at full production.

Iron Ore.—Canadian production of
iron ore decreased from 32.7 Mmt in
1992 to 30.57 Mmt in 1993. This total
was composed of concentrates, pellets,
and sinter from hematite and siderite
ores.

Iron ore in Canadian blast furnaces
increased to 13.47 Mmt in 1993 from
13.25 Mmt in 1992. Iron ore imports,
mainly from the United States, totaled
3.51 Mmt in the first 9 months of 1993.

The Iron Ore Co. of Canada reduced
a planned summer shutdown of operations
at its Carol Lake Division from 56 to 36
days because of improved markets in the
United States and Japan. Production in
1993 increased by about 1 Mmt, with
operations running at about 75% of
production capacity. A new high-grade
magnetic  separator that improves
recovery and produces a low-silica pellet
operated for most of the year. Labrador
City employees agreed, in mid-December
1993, to a 3-year contract that did not
provide wage increases.

Wabush Mines shipped 4.8 Mmt of
pellets containing 1% to 2% manganese
and 141,000 tons of concentrate, fluxed,
or standard pellets. Six distinct products
were made. The company continued
research on improving iron ore recovery
rates and on producing a 60% manganese
concentrate.

Québec Cartier Mining (QCM) also
reduced the length of a planned summer
shutdown because of improved demand.
QCM shipped 14.7 Mt of ore, of which
7.8 Mmt was concentrate destined mainly
for Europe; the balance was both low-
silica pellets for direct reduction and acid
pellets for blast furnaces. The company
continued research on magnetic separation
and column flotation of tailings to
improve iron recoveries.

The Algoma Ore Division produced
1.16 Mmt of superflux and fluxed sinter
for Algoma Steel using about two-thirds
mine ore and one-third reverts from the
steel mill.

Lead and Zinc.—Canadian lead and
zinc mine production declined in 1993 by
47% and 24%, respectively, from the
1992 totals of 343,808 tons of lead and
1,324,675 tons of zinc. Canadian lead-
metal output from secondary and primary
smelters in 1993 decreased by about
33,000 tons to 219,959 tons. Zinc metal
production in 1993—at 661,881 tons—was
about 10,000 tons lower than in 1992.

Curragh Inc.’s Faro and Sa Dena Hes
Mines in the Yukon, and the Stronsay
deposit in British Columbia, were placed
in receivership in September. The Sa
Dena Hes Mine had closed in December
1992 and the Faro operation ceased
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milling ore in March. Capacity at the
two mines totaled 250,000 mt/a of zinc in
concentrate. Cominco Ltd. and Teck
Corp., with Korea Zinc Co. Ltd. and
Samsung Corp., agreed in December to
purchase the Sa Dena Hes Mine and the
Stronsay deposit. By yearend, no buyers
had yet been found for the Faro
operation.

Cominco abandoned the QSL smelting
technology at its Trail metallurgical
complex in British Columbia. The
160,000 mt/a QSL smelter began
operation in December 1989 but closed in
March 1990 owing to design and
mechanical problems. Extensive tests by
the German manufacturer, Lurgi GmbH,
aimed at resolving these problems were
unsuccessful. Cominco is reviewing the
Russian Kivcet process as a possible
alternative, but no final decision on
installation of the process has been made.

Cominco closed its Trail, British
Columbia, metallurgical complex,
including its existing 135,000 mt/a
capacity lead smelter for the month of
April due to low lead and zinc prices.
The company also closed its Sullivan
lead/zinc mine near Kimberley, British
Columbia, from June 26 to September
12.

Hudson Bay Mining and Smelting
(HBMS) completed the zinc pressure
leach facility at its Flin Flon, Manitoba,
smelting complex in July. The plant,
which replaces the conventional roasting
and leaching circuits in the zinc refinery,
reached its full capacity of 95,000 mt/a of
zinc metal at the end of August. The
new plant will reduce sulfur dioxide
emissions by 25% and particulate
emissions by more than 50%.

Falconbridge Ltd. intersected ore-
grade mineralization in deep drilling at its
No. 3 Mine at Kidd Creek. Because of
feed shortages, Tonolli Canada closed its
35,000 mt/a capacity secondary lead plant
in Toronto during April.

Les Mines Selbaie closed the
underground mine at its Selbaie operation
near Joutel at yearend. The company
plans to maintain production of 7,600
mt/d by increasing tonnages from the A-1
zone open pit and two satellite pits.
Modifications were made to the
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concentrator and ore-handling system to
treat the additional open pit material.
Development continued throughout the
year on the Louvicourt copper-zinc
deposit.

Brunswick Mining & Smelting closed
its 72,000-mt/a-capacity Belledune, New
Brunswick, lead smelter from November
22, 1993 to January 3, 1994, owing to a
shortage of lead concentrate. This was
caused by a 4-week closure of the
company’s nearby Brunswick lead/zinc
mine resulting from weak market
conditions. Meanwhile, the company
announced that it was cutting its 1,140
member workforce by 112 by yearend in
an effort to save $5.6 million.

Other temporary and permanent mine
closures included Treminco Resources
Ltd.’s Silvana Mine in British Columbia,
HBMS’ Stall Lake and Chisel Lake
Mines and Snow Lake Mill (the latter two
by early 1994) in Manitoba, and
Brunswick’s Heath Steele Mine and
Stratabound Minerals’ CNE Mine, both
in New Brunswick.

Nickel.—Canadian nickel mine
production increased to 188,378 tons
from 186,384 tons in 1992. Inco Ltd.
closed its Canadian operations for 7
weeks in 1993, 3 weeks at the beginning
of the year and 4 weeks during its annual
summer shutdown. Inco completed, at a
cost of nearly $650 million, its Sudbury,
Ontario, sulfur dioxide abatement
program which began in 1988. The
program included the installation of a
pyrrhotite rejection phase in the mill and
the construction of two new flash
smelters. The company now captures
90% of the sulfur contained in its

Sudbury ores, compared with 70%
previously.
In early 1993, Inco commenced

production at its Lower Coleman Mine at
Sudbury, which was scheduled to be
working at a full capacity of 8,000 mt/a
in 1994. Inco also reopened its Garson
Mine in Sudbury at a cost of $40 million.
Production at Garson is scheduled to
begin in 1994, with full production
planned for 1995. Mining was suspended
at the Levack Mine, the company’s
highest-cost mine in Sudbury.

Shaft-sinking was nearly completed in
1993 at the Manitoba Division’s 1-D
Mine. This mine, which will cost Inco
about $227 million to develop, was
scheduled for initial production in 1994,
with full production of nearly 17,000
mt/a planned for 1997.

Falconbridge Ltd., closed its Canadian
operations for 6 weeks ended January 31,
1993, and reduced its previously planned
summer shutdown from 10 weeks to 2
weeks.  Falconbridge’s Craig Mine,
which cost $265 million, commenced
production in 1993. Once in full
production, the mine was scheduled to
produce more than one-half of
Falconbridge’s Sudbury nickel.

A $30 million feasibility study was
completed on Falconbridge’s Raglan
nickel deposit in northern Québec. The
cost of the project was estimated at $400
million, but development was not
scheduled to begin until the price of
nickel exceeded $4.25 per pound. An
estimated 20,000 mt/a nickel in
concentrate will be produced annually for
the operation.

Falconbridge has gradually increased
its mining grades for nickel to 1.7% from
1.36% in 1989, and has increased its
productivity. Together, these factors
have resulted in operating costs of less
than $2.00 per pound at Falconbridge’s
Sudbury operation.

Sherritt Gordon Ltd. completed Phase
II of its Fort Saskatchewan, Alberta,
refinery expansion early in 1993. The
expansion increased the company’s annual
cobalt refining capacity to around 4.5
million pounds and nickel capacity to
24,000 mt/a. Sherritt also obtained
additional feed that will permit increased
production through at least 1996. The
Namew Lake Mine, Manitoba, owned
jointly by HBMS and Outokumpu Canada
was mined out in 1993.

Industrial Minerals

Asbestos.—In 1993, Canadian asbestos
mines operated at an average of 90% of
capacity as average prices increased by
3.5% to 4%. Production in 1993 was
515,341 tons, valued at $213.1 million,
compared with 1992 revised figures of
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590,641 tons, valued at $231.0 million.
The decrease in production reflected a
softening of some markets due to the
present world recession and did not affect
producers equally, given differences in
markets. The reappearance of some
international producers, such as Greece,
also had some effect.

Canadian employment in asbestos
mining and milling stabilized for the first
time in a few years as no closures took
place since the 1992 bankruptcy of
Cassiar Mining Corp.

Export volumes for 1993 were
estimated to be about 477,000 tons, a
20.5% decrease from the previous year.
Exports in the January-to-September 1993
period totaled 357,991 tons, valued at
$210.1 million, compared with 434,908
tons, valued at $253.8 million, for the
same period in the previous year.
Marked declines in exports occurred in
Europe and Africa where drops of about
32% to 34% were observed. Other
major markets declined by about 17%.

Canadian asbestos imports into the
United States in 1993 are estimated at
about 33,000 tons compared with 30,683
tons in 1992. The 7.5% increase
suggested a strengthening of demand in
the wake of the revoking by a U.S. court
of the asbestos ban rule by the U.S.
Environmental Protection Agency (EPA).

At Cassiar, British Columbia, a joint
venture group comprising Minpro Pty
Ltd., Cliff Resources Corp., and Black
Hill Minerals Ltd., considered opening a
wet milling process. At JM Asbestos
Inc., mine workers invested $2 million in
their company and the government of
Québec guaranteed a $25 million loan for
its development phase. At Lab
Chrysotile, workers at the Bell Mine
were locked out by management for a 6-
week  period. Settlements  were
subsequently concluded at the Bell and
British Canadian Mines. The contract for
the Black Lake Mine was scheduled to
expire in early 1994,

Mazarin repaid about one-half of the
purchase price for the Québec
government  assets. The Asbestos
Institute signed a new agreement with
Québec and the producers, providing
funds for the next 5 years. In
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Newfoundland, Black Hill Minerals Ltd.
purchased 50% of Princeton Mining
Corp.’s interest in Teranov Mining Corp.
A project to use the old Baie Verte pit as
a repository site for asbestos-containing
materials is under study.

The publication on November 5, 1993,
of the clarification notice by the U.S.
EPA was expected to have a positive
impact on Canadian markets in
developing countries. The stabilization of
the U.S. market was also a very positive
sign. Asbestos cement products were still
favored by many users and were expected
to continue for the coming year despite
increasing competition by substitute fibers
and steel. Asian countries were still the
main markets for Canadian fibers. A
marginal gain was observed in South
America. The European market was
expected to continue its downward trend
at least until the economies of the eastern
European countries show some signs of
improvement. Canadian production was
expected to remain stable in 1994, or to
increase slightly.

Diamond.—Diamond exploration
expenditures in 1992 totaled about $19
million, up from $7.1 million in 1991,
$7.6 million in 1990, and $5.1 million in
1989. In 1992, exploration expenditures
for diamond were $13.2 million in
Northwest Territories, $2.6 million in
Ontario, and less than $2 million in
Alberta. Foreign-based companies
accounted for 21% of diamond
exploration in Canada. In 1993, Dia Met
Minerals Ltd. and Broken Hill Pty.
(BHP) Minerals Canada released results
of an evaluation of 3 ki