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Preface

This edition of the Minerals Yearbook discusses the performance of the worldwide minerals and materials
industry during 1992 and provides background information to assist in interpreting that performance. Content of
the individual Yearbook volumes follows:

Volume I, Metals and Minerals, contains chapters on virtually all metallic and industrial mineral commodities
important to the U.S. economy. Chapters on advanced materials, nonrenewable organic materials, and nonferrous
metals recycling also were added to the Minerals Yearbook series beginning with the 1989, 1990, and 1991
volumes, respectively. A new chapter on materials recycling has been initiated in this 1992 volume. In addition,
a chapter on survey methods used in data collection with a statistical summary of nonfuel minerals and a chapter
on trends in mining and quarrying in the metals and industrial mineral industries are included.

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

Volume III, Minerals Yearbook—International Review contains the latest available mineral data on more than 175
foreign countries and discusses the importance of minerals to the economies of these nations. Since the 1989
International Review, this volume has been presented as six reports: Mineral Industries of the Middle East, 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, and Minerals in the World Economy. The reports incorporate
location maps, industry structure tables, and an outlook section previously incorporated in our Mineral Perspectives
Series quinquennial regional books, which are being discontinued.

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 will be welcomed.
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MINERAL INDUSTRIES OF

ASIA AND THE PACIFIC

By Staff, Branch of Asia and the Pacific

INTRODUCTION'

Resources

The countries of Asia and the Pacific
have large resources of diverse minerals.
Australia and China have extensive
mineralization that are commercially
being exploited. The major minerals in
Australia with known reserves adequate
for both domestic demand and export
markets include bauxite, clays, copper,

diamond, gold, iron ore, lead,
manganese, mineral sands (titanium
minerals), nickel, salt, silver, tin,

uranium, and zinc. China is the world
leader in proven reserves of antimony,
barite, magnesite, molybdenum, rare
earths, titanium (ilmenite), tungsten, and
vanadium. It also has about 55 billion
tons of iron ore, albeit with an average
grade of only 30% to 35 % elemental iron
content. With the exception of chromium
and copper, China has significant
resources of a wide array of minerals and
metals, based on its production and/or
export capability for these commodities.

Additionally, India has significant
resources of bauxite and mineral sands;
Indonesia, bauxite, copper, nickel, and
tin; Malaysia, tin and associated titanium;
Mongolia, copper, fluorspar, and lead-
zinc; New Caledonia, nickel; New
Zealand, gold and iron sand; North
Korea, magnesite; Papua New Guinea,
copper, gold and mineral sands;
Philippines, copper, chromite, and gold;
and Sri Lanka, gemstones. Moreover,
there appears to be extensive
mineralization in Burma (Myanmar),
Cambodia, Laos, Thailand, and Vietnam,
but they have yet to be definitively
delineated.

Those countries having little mineral
resources are Hong Kong and Macau,

Japan, Republic of Korea, Singapore, and
Taiwan, which are the "tigers” of Asia as
well as being the advanced economy
countries of the region.

The region overall lacks large
resources of fuels. Although there is oil
and natural gas, it has, however, large
resources of anthracite and bituminous
coal. Oil and/or natural gas occurs in
recoverable quantities in Afghanistan,
Australia, Brunei, China, India,
Indonesia, Malaysia, and perhaps
offshore Burma and Vietnam. There are
world class coal deposits in Australia,
China, India, and Mongolia as well as
coal occurrences in Indonesia, North
Korea, and New Zealand (lignite).

PRODUCTION

The area is a significant producer of
minerals and metals. In general, it
produces more than 50% of the world’s
output of barite, fluorspar, graphite,
ilmenite, magnesite, mined tin, mined
tungsten, and refined zinc. It produces
between 25% and 50% of the world’s
output of bauxite and alumina; cement;
copper metal; gold; iodine; iron ore, pig
iron, and crude steel; mined and refined
lead; mined manganese; mined and
refined nickel; salt; rutile; and mined
zinc. (See table 1.)

The countries of Asia and the Pacific
account only for 11% of the world’s
output of petroleum and 9% for that of
natural gas. On the other hand, they
account for more than 90 % of the world’s
output of anthracite and 45% for the
world’s output of bituminous coal.

CONSUMPTION

Japan is by far the largest single
consumer of minerals and metals in the
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Asia and Pacific region. It accounts for
about 40% of the total crude steel
consumption and generally for 50% of the
consumption of the major nonferrous
metals in the region. Likewise, Japan
accounts for a large percentage of the
consumption of industrial minerals and
fuels in the region. Most of Japan’s
consumption of minerals, metals, and
fuels is for the manufacture of goods for
export. The second largest consumer is
China, accounting for about 30% of the
total crude steel consumption and about
20% of the consumption of nonferrous
metals. It is also a large consumer of
industrial minerals and fossil fuels --coal,
oil, and natural gas. Consumption in
China is for internal use and generally not
for export. Per capita consumption is
very low in China, and only the surfeit in
production is available for external
shipment.

As a measure of demand for metals,
the largest steel-consuming activity is
nonresidential construction followed by
automobile manufacture. A steep dip in
business investments and in consumer
spending have affected steel demand with
the decline in activity of steel using
industries in north Asia. However, Japan
was to increase spending on public works
for 10 years from 1991 and China was to
increase steel imports from 2.4 million
tons in 1992 to 4 million tons in 1993.
In addition, metal demand was to increase
as a result of construction in Hong Kong,
Taiwan, and the Association of Southeast
Asia Nations (ASEAN) countries.

A bloc of countries, consisting of
Australia, India, the Republic of Korea,
Taiwan, and Thailand, account for
virtually the bulk of the remainder of the
consumption of minerals and metals in
the region.




TRADE

The region as a whole accounts for
about 20% of the value of overall world
commerce. The foci of the eight major
trade areas in the region center on Japan,
China, Hong Kong, the Republic of
Korea, Taiwan, the countries of the
ASEAN (Brunei, Indonesia, Malaysia,
Philippines, Singapore, and Thailand);
and Australia and New Zealand. The
value of Japan’s total trade alone was
$573 billion in 1992. The collective
trade value for Hong Kong, the Republic
of Korea, and Taiwan, the little dragons
of Asia, amounted to $508 billion,
followed by more than $350 billion for
that of ASEAN. China’s overall trade
was $166 billion, with much of its export
value originating from the free trade
zones around Guangzhou in Guangdong
Province in southern China. In the
Southern Hemisphere, the combined trade
value of total trade of Australia and New
Zealand was close to $106 billion.

Japan has the largest trade surplus with
the United States.. This is followed, in
order by China, Indonesia, Taiwan,
Australia, and New Zealand. Moreover,
the member nations of the Asia Pacific
Economic Cooperation (APEC) have at
present loosely banded together to
promote economic cooperation, trade,
and investment in the Pacific basin. The
APEC countries are Australia, Canada,
China, Hong Kong, Japan, the Republic
of Korea, New Zealand, Taiwan, the
United States, plus all the member
nations of ASEAN.

During 1992, there were lower level
discussions between APEC nations to
prepare for a ministerial-level meeting for
economic development in the region. A
high-level meeting was set for late 1993
for APEC members. In October 1992,
the economic ministers of ASEAN met in
Manila, Philippines, and agreed on a two
part schedule for reducing intra-ASEAN
tariffs: a two-stage tariff reduction plan
that will continue until the year 2008, and
an accelerated tariff reduction schedule
for 15 product categories to be carried
out over 10 years until the year 2003.
Both are scheduled to begin on January 1,

1993.

The countries in the region that are
large net exporters of minerals are
Australia--alumina, coal, diamonds,
ilmenite, refined lead, monazite, rutile,
and zinc zircon; Indonesia--bauxite,
copper concentrate, nickel matte, LNG,
and tin metal; Malaysia--bauxite, LNG,
oil, and tin metal; Mongolia--copper and
molybdenem concentrates and fluorspar;
New Zealand--aluminum and iron sand
and steel semi-manufactures; and the
Philippines--chromite,copperconcentrate,
and nickel. China only exports the
surplus over its domestic demand, which
included antimony, barite, refractory
bauxite, fluorspar, magnesite, rare earths,
and tungsten. Hong Kong and Singapore
are trading city states (entrepots), while
Japan, Republic of Korea, and Taiwan
are importers of mineral products that are
used in the production of finished
manufactures for export.

As of December 1992, nations in the
region that were contracting parties to the
General Agreement on Tariffs and Trade
(GATT) were Australia, - Bangladesh,
Burma, Hong Kong, India, Indonesia,
Japan, Republic of Korea, Macau,
Malaysia, New Zealand, Pakistan,
Philippines, Singapore, Sri Lanka, and
Thailand. China, Taiwan, and Mongolia
were seeking full memberships in GATT.
Countries applying the GATT on a "de
facto” basis were Cambodia, Fiji,
Kiribati, Papua New Guinea, and
Solomon Islands.

OUTLOOK

The outlook for mineral development
in Asia and the Pacific includes a good
potential for petroleum in coastal Asia,
particularly in the South China Sea--
China and Vietnam. There is a potential
for an increase in hard-rock mining in
Australia (barring environmental
constraints); China; India; Papua New
Guinea (barring civil unrest); the
countries of Indochina, which include
Burma, Thailand, and Vietnam; and the
landlocked country of Mongolia.
According to the Canadian newspaper,
The Northern Miner, there are
advantages in investing in mineral

projects in Indochina. The advantages in
investing in Thailand are excellent
international reputation and infrastructure;
lack of currency controls; little graft;
good mining/investment legislation and
incentives; and the presence of money,
technical expertise, and political
connections. After Thailand, there are
advantages in investing in Laos and
Vietnam, in that order. On the other
hand, investing in Burma and Cambodia
has a disadvantage as a result of political
instability.

The mineral mining and processing
industries of the region are sizable and
will continue to expand. The countries of
Asia and the Pacific as a whole will
expand in their consumption of minerals,
metals, and fuels in the manufacture of
value added goods for each country’s
domestic market as well as for the world
market.

In addition to APEC and ASEAN,
other organizations that promote
economic well-being in the area include
Asian Development Bank, Colombo Plan,
the U.N. Economic and Social
Commission for Asia and the Pacific,
South Asian Association for Regional
Cooperation, and the South Pacific
Commission.

!E. Chin and Pui-Kwan Tse.

SELECTED GENERAL SOURCES OF
REGIONAL INFORMATION

Barclays Bank International, London
ABECOR Group Country Reports.
British Broadcasting Corp., London:
Summary of World Broadcasts,

Far East Weekly Economic Report.
British Sulphur Corp. Ltd., London:
Nitrogen, bimonthly.

Phosphorus and Potassium, bimonthly.
Sulphur, bimonthly.

“Fairchild Publications, New York:

American Metals Market, daily.

Far Eastern Economic Review, Hong Kong:
Asia Yearbook and Weekly Review.

IBJ Associates, Surrey, England:
International Bulk Journal, monthly.
International Bauxite Association (IBA),
Kingston Jamaica: IBA Quarterly Review.
International Lead and Zinc Study Group
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(ILZSG), London: ILZSG annual report.

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

International Tin Council, London: Tin
International, quarterly.

Institution of Mining and Metallurgy,
London:

Transactions, monthly.
Bulletin.

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

monthly.

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

Miller Freeman Publications, San Francisco,
CA: World Mining, monthly.

Mining Journal Ltd., London:

Mining Magazine, monthly.

Mining Annual Review:

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

Petroleum Press Bureau Ltd., London:
Petroleum News, monthly,

Southeast Asia Ltd., Hong Kong: Petroleum
News, monthly.

United Nations Economic and Social
Council, New York: )

Periodic country reports by the Economic
and Social Commission for Asia and the
Pacific. _

United Nations Statistical Office, New York:
U.N. Trade Statistics and Energy Statistics
Yearbook.

U.S. Department of Commerce:

Bureau of the Census, Washington, DC:
U.S. trade statistics.
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International Trade Administration,
Washington, DC: Foreign Economic
Trends and Their Implications for the
U.S., International Marketing Information
Series.

U.S. Department of State: Periodic
Reporting on Select Minerals
Industry by the American Embassies.

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

World Bank, Washington, DC: Bank news
releases. : :

World Bureau of Metal Statistics, London:
World Metal Statistics Yearbook.




TABLE 1
ASIA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1992

(Thousand metric tons unless otherwise specified)

Aluminum Coal Copper

Country Bauxite  Alumina Metal Barite Cement Anthracite  Bituminous . Refined,
Content primary

Afghanistan — — — 2 115 — 170 5 —
Australia 39,950 11,623 1,216 11 5,412 — 205,000 326 295
Bangladesh — - - — 273 — — - —
Bhutan - - — — 127 - - — -
Brunei - —_ — — — — — - _
Burma - - — 16 465 — 56 5 -
Cambodia - - - — - - - - —
China 2,700 1,600 1,100 1,800 304,000 190,000 920,000 300 560
Christmas Island - - - — - - - - -
Fiji - - — - 90 - - - —
Hong Kong - - —_ —_ 1,600 — —_ - —
India 4,850 1,700 490 620 50,000 - 210,000 55 47
Indonesia 804 - 173 - 17,280 — 22,357 281 —
Japan — 316 19 — 88,253 - 7,598 12 1,046
Korea, North - — - 100 17,000 70,000 — 16 20
Korea, Republic of - - 2 0} 42,650 11,970 — 0] 209
Laos - — — — 7 - - - -
Malaysia 331 —_ —_ 11 8,366 — 74 29 —
Mongolia — - — — 110 — 580 105 —
Nauru - - — - — - - - —
Nepal - - - — 196 — - - -
New Caledonia - - - — 65 — - — -
New Zealand — — 242 - 579 - 2,750 - —
Pakistan 3 - — 32 7,793 - 2,751 - —
Papua New Guinea - - — — — — - 193 -
Philippines — — — 500 6,500 — 1,510 123 122
Singapore - — — — 1,900 — - — —
Solomon Islands - — - — — - - — —
Sri Lanka — - — - 817 - — - -
Taiwan — - —_ — 21,464 - 335 - -—
Thailand - - - 46 21,832 22 — - —
Vietnam - - — - 3,000 5 — - —

Total 48,638 15,239 3,242 3,138 599,804 271,997 1,373,181 1,450 2,299
Share of world
total, percent 47 38 17 58 49 91 45 16 25
United States w 5,185 4,042 316 78,734 3,116 589,629 1,761 1,721
See footnotes at end of table.
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TABLE 1—Continued

(Thousand metric tons unless otherwise specified)

ASTA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1992

Gold, Iron Lead Manganese
Country Fluorspar mine, Au  Graphite Iodine Ore, gross ] Steel, Mine, Pb  Refined, Magnesite ore, Mn
content” weight Pig crude content primary content
Afghanistan - — - - - -_ — — - - —
Australia — 240 — - 110,000 6,000 6,322 548 245 820 570
Bangladesh - — - - — — 36 - - — -
Bhutan - — - — - - — — — — —_
Brunei — — - - — — —_ — — —_ —_
Burma — 1 — - - - — 5 2 - 6]
Cambodia - - - - — - — — - - —
China 1,600 140 220 o) 197,600 72,000 80,000 385 330 2,600 3,500
Christmas Island - - - - - - - - - - -
Fiji — 3 — - - —_ — - - - -
Hong Kong - — - - — - 350 — - —_ -
India 25 2 70 - 54,000 15,000 18,450 25 30 550 530
Indonesia — 38 — 0] 288 - 3,171 - —_ —_ —
Japan - 9 - 7 40 73,144 98,131 19 219 — 0]
Korea, North 41 5 38 - 10,500 6,600 8,100 75 70 1,600 —
Korea, Republic of o 23 83 - 222 19,323 28,054 14 63 — -
Laos - - -— - _ — —_ - — -
Malaysia - 4 - - 320 — 1,250 - — - -
Mongolia 277 - — — — — — - - — —_
Nauru - - —_ — —_ - - — - - —
Nepal — — — — - — — — — 25 —
New Caledonia - - - - — - — - - - —
New Zealand — 10 - - 2,000 —_ 600 — - - —
Pakistan 5 - — - — 1,100 1,000 —_ —_ 6 -
Papua New Guinea - 71 — — — — - — - - -
Philippines — 24 — - — - 250 — — 1 14
Singapore — — - — - - - — — — -
Solomon Islands — ¢ — — — — — - — - -
Sri Lanka - - 3 - - - - - - - -
Taiwan — — — —_ —_ 5,292 10,705 —_ - - —
Thailand 56 — - - 427 - 719 28 — - 4
Vietnam - - - - - - 120 - - - -
Total 2,004 570 414 7 375,397 198,459 257,258 1,099 959 5,602 5,602
Share of world
total, percent 52 25 73 41 40 40 36 34 32 350 28
United States 51 329 - 2 55,593 47,377 84,322 408 305 w -

See footnotes at end of table.
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TABLE 1—Continued
ASIA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1992

(Thousand metric tons unless otherwise specified)

Mercury y Nickel Tin?

Country mine, Hg Mica Mine. Ni Petrolel:m Natural Salt -
4 s Refined® crude gas® Mine, Sn Refined,
content* content : content primary
Afghanistan — - — - — 2,600 12 — -
Australia — . - 64 45 193 22,000 8,000 6,400 250
Bangladesh — - - - 1 5,740 320 — -
Bhutan - - — - — - - - —
Brunei — — - - 59 9,500 — — -
Burma - - o - 6 1,000 260 130 189
Cambodia - - — - - — 40 - -
China 800 — 37 29 1,050 16,000 28,100 43,000 38,000
Christmas Island - — - - - — - - -
Fiji — — — — — — - — —
Hong Kong — - - - - - —_ -— -
India - - - - 235 11,600 9,503 - -
Indonesia - - 78 39 551 73,089 630 29,400 31,915
Japan — — - 48 6 2,159 1,405 i - 821 -
Korea, North — - — - — — 590 —_ -
Korea, Republic of — 8 — — - - 172 — —
Laos - — - — — - 8 300 -
Malaysia - 5 — — 241 23,000 — 14,339 45,598
Mongolia - - - - — - 17 190 -
Nauru - —_ - - — - — — -
Nepal — - — — - - 7 — -
New Caledonia - - 113 7 - - - - -
New Zealand —_ —_ - — 14 5,000 80 — —_
Pakistan — — — — 24 15,585 862 — —
Papua New Guinea - - - — - - - - -
Philippines — — 15 — 3 - 450 - -
Singapore — - - - - - - - -
Solomon Islands - — — — - - - - -
Sri Lanka — ) — — — — 122 - —
Taiwan — 8 — 7 ® 630 26 - -
Thailand — — — — 10 8,643 313 11,484 10,679
Vietnam — - — — — — 350 800 500
Total 800 21 307 17 2,393 196,546 51,867 106,043 . 127,952
Share of world
total, percent 217 By 33 32 11 9 28 59 70
United States w 85 7 — 2,617 503,350 34,784 w —

See footnotes at end of table.
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TABLE 1—Continued
ASIA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL
COMMODITIES, 1992

(Thousand metric tons unless otherwise specified)

Titanium Tungsten Zinc
Countey Timenite Rutile e Mine, Zn  Refined,
content® content primary
Afghanistan — - — - —
Australia 1,500 190 160 1,028 330
Bangladesh - - — - —
Bhutan - - C— - -
Brunei - - - - —
Burma - - 375 2 —
Cambodia — - - - —
China 150 - 17,000 670 630
Christmas Island - — — - —
Fiji — — — - —
Hong Kong - - - - -
India 300 10 11 75 80
Indonesia - — — — —
Japan - — 347 134 645
Korea, North — —_ 1,000 200 175
Korea, Republic of - — 247 22 253
Laos - — - — —
Malaysia 338 — o - -
Mongolia - - 260 - —
Nauru —_ — — — —
Nepal _ - - — —_
New Caledonia - — — - —
New Zealand — - — — —
Pakistan - — — — -
Papua New Guinea - - — - —
Philippines — — — — —
Singapore — — — - —
Solomon Islands - — - — -
Sri Lanka 33 3 — . — -
Taiwan — - - — -
Thailand 3 ® 70 62 60
Vietnam - - — - 10
Total 2,324 T 203 19,470 2,193 2,183
Share of world
total, percent %65 46 %3 31 63
United States A w w 552 272

W Withheld to avoid disclosing company proprietary data.

'Less than 1/2 unit.

2Metric tons.

3Includes Ni content of intermediate products but excludes ferroalloy.
“Million 42-gallon barrels.

SExcludes U.S. producti

$Thousand cubic meters.
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THE MINERAL INDUSTRY OF

AFGHANISTAN

The country’s economy and
infrastructure were 80% ruined after 14
years of civil war. As of yearend,
Afghanistan had three separate ethnic and
economic regions based on support from
the former Soviet Central Asian republics
in the north, Pakistan in the east, and
Iran in the west.

Investment in the country’s economic
development amounted to Af7.5 billion
from domestic sources and $26 million'
in foreign aid. The fighting in Kabul led
to a severe drop in international aid. The
United Nations asked for help in the
repatriation of refugees; only $40 million
was pledged by donor countries.

Russia cut back grain and fuel supplies
to Afghanistan despite contracts for many
basic items. Afghan traders from Kabul
obtained food and fuel by buying from
neighboring Turkmenistan, Uzbekistan,
and Tajikistan and by large-scale trade,
mostly smuggling, from Pakistan. The
Iranian Province of Khorassan supplied
the city of Herat and the Shia inhabitants
of Hazarajat in central Afghanistan with
fuel, food, and other consumer goods
under an economic and trade agreement.

The country’s rich reserve of natural
gas, estimated at 2,000 billion m®, is near
the Sheberghan and Sar-i-Pol areas in the
north. Production capacity was reported
to be about 2,400 Mm®/a. Natural gas
was transmitted to a fertilizer plant in
Mazar-e-Sharif for domestic use.

Before April, the Ministry of Mines
and Industries signed agreements with a
number of interested countries to sell
natural gas, for which the country has an
abundant reserve. Later, a deal was
signed for the supply of Afghan natural
gas to Uzbekistan after Uzbek technicians
helped repair damaged gas pumping
stations and pipelines. The sale of
precious stones also was considered by

By Chin S. Kuo

the Najibullah regime to help increase
state revenue.

The distribution of fuel and kerosene,
which were ready to be .shipped from
Hayratan, resumed after transport
disruption and highway security problems
were overcome. The country overspent
by 7% for the payment of oil products.
Afghanistan was totally dependent on
imports of fuel from its neighboring
countries. Owing to fuel shortage, there
were only a few plants operating, and
cottage industries had collapsed. The
food distribution system was paralyzed,
and food shortage was expected because
of heavy fighting in Kabul.

Afghanistan has discovered some
industrial minerals, precious metals, and
gemstones during the occupation of the
former U.S.S.R. Among them were
asbestos, barite, beryl, gold, lapis lazuli,
mica, silver, sulfur, and uranium.

A copper mine and smelter project at
Ainak set up by the former Soviets mined
150,000 mt/a of copper ore from a
reserve estimated at 360 Mmt grading
0.7% to 1.5% copper. Afghanistan has
other reserves such as coal and iron ore,
but little development has been done to
exploit these mineral commodities.
Proven and probable coal reserves were
estimated to be -500 Mmt. Coal
production was increased to 300,000 mt/a
using mining equipment from
Czechoslovakia. Rich reserves of iron
ore were estimated at 1,700 Mmt.

Iran gave a credit of $50 million to
Afghanistan. Part of it was to be spent
on repairing the 135-km Herat-Dughan
road on the Iranian border.  The
reconstruction of the road was to play a
key role in trade between the two
countries and in facilitating the return
home of Afghan refugees.

THE MINERAL INDUSTRY OF AFGHANISTAN—1992

'Where necessary, values have been converted from
Afghan afghanis (Af) to U.S. dollars at the rate of
Af550=US$1.00 for 1992.
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Australia is well endowed with a wide
range of mineral commodities. Although
the country has been an important
producer of base metals and gold since
the past century, the Australian minerals
industry has experienced a period of
significant and sustained growth since the
mid-1960’s. The growth of the Asian
market, in particular the steel and base
metals industries in Japan, placed the
country among the world’s main
producers of a number of minerals.

The depression in the Australian
mining industry that began in 1990
continued throughout 1992, with net
profits, operating revenues, exploration
expenditures, and employment
continuing, overall, to fall.

The Australian minerals industry is
heavily export-oriented, with about 70%
of production destined for overseas
markets. Mineral exports are heavily
concentrated into just four commodity
groups: alumina, aluminum, and bauxite;
coal; gold; and iron ore.

Ownership of mineral rights in
Australia is divided between State
ownership in State onshore areas and
Commonwealth ownership in Territories
and in offshore areas. However, the
Commonwealth’s responsibility for
minerals in the Northern Territory (NT),
except for uranium, has been transferred
to the Government of the NT.

GOVERNMENT POLICIES
AND PROGRAMS
The Australian High Court in

Canberra ruled in June against the

concept that Australia was legally
uninhabited before the arrival of
Europeans in the 18th century. In the

landmark Mabo decision, named for a
Torres Strait Islander who began seeking
recognition of his land rights in 1982, the

THE MINERAL INDUSTRY OF

AUSTRALIA

By Travis Q. Lyday

Court ruled that native title had not been
automatically extinguished under the
principle of Terra Nullius, or unoccupied
land, which held that Australia was an
empty land in which the Aboriginal
population had no legal claim when
Europeans began settling in 1788. Under
the Mabo ruling, where Aborigines could
prove a close and ongoing association
with their traditional lands, native title
may be valid.

PRODUCTION

In 1992, Australia was the world’s
leading producer of alumina, bauxite,
diamond, ilmenite, mined lead, monazite,
opal, rutile, sapphire, and zircon. It
remained in the top five in producing
aluminum, mined gold, iron ore,
manganese, mined nickel, uranium, and
mined zinc. The country also continued
to be among the top 10 in the production
of mined antimony, coal, mined copper,
mined tin, salt, and mined silver.

The output of minerals produced in
1992 generally was mixed, with most
commodities showing either a slight
increase or decrease over those of 1991,
and production of the remainder
commodities staying about the same as
those of the previous year. Of the major
mineral commodities produced in
Australia in 1992, only the production of
ilmenite and tin increased more than 5%
over 1991 levels. Iron ore, nickel,
tungsten, and uranium production
decreased more than 5% from 1991
levels. The decreases were, in general,
more profound than were the increases.
(See table 1.)

TRADE

Australia relied heavily on the export
of the majority of its mineral production

THE MINERAL INDUSTRY OF AUSTRALIA—1992

to bolster economic growth. It continued
to be the premier exporter of alumina,
coal, ilmenite, refined lead, monazite,
rutile, and zircon, as well as maintaining
its lead in iron ore exports, which it
reclaimed from Brazil in 1991. Using
plentiful resources of coal, liquefied
natural gas, and uranium, Australia
remained one of the few market economy
countries to be a net exporter of mineral
fuels, enabling the country to retain a

favorable trade balance in energy
products.
Coal remained Australia’s largest

mineral export earner in 1992, followed
by refined gold, iron ore, and baucxite,
respectively. The richness and diversity
of the Australian minerals sector
contributed about $19.4 billion' to the
country’s economy in fiscal year 1992,
an increase of almost 23% over that of
the previous year. (See tables 2 and 3.)

STRUCTURE OF THE
MINERAL INDUSTRY

The Australian minerals industry
covers just about the whole spectrum of
minerals, from major industrial minerals
(ilmenite, rutile, and zircon), base metals
(copper, lead, and zinc), ferrous metals
(iron ore, manganese, and nickel),
nonferrous metals (aluminum and tin),
precious metals (gold and silver), fuel
minerals (coal and uranium), to
gemstones (diamond, opal, and sapphire).
It is one of the world’s principal
producers and suppliers of ores,
concentrates, and refined metals.
Australia is estimated to rank fifth in the
value of nonfuel mineral production after
the former U.S.S.R., the United States,
the Republic of South Africa, and
Canada. The value of mineral
production, including fuels, was estimated
to rank eighth in the world.
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The Australian mining industry is
based on a system of free enterprise, with
private companies involved in
exploration, mine development,
production, mineral processing, and
marketing. A number of foreign
companies in mineral ventures in
Australia are affiliates or subsidiaries of
U.S. companies. Foreign companies
currently control a majority of the
mining, smelting, and refining sectors
and a significant portion of the petroleum
and natural gas sectors.

Many of Australia’s mineral industries
are fully integrated, producing ores,
concentrates and other intermediate
products (e.g., alumina), and refined
metal or other end products (e.g., cut-
and-polished gem diamond) within the
country. In 1992, there were six alumina
refineries and aluminum smelters each;
four copper smelters and refineries each;
two principal gold refineries; three
principal primary lead-zinc smelters
and/or refineries; one manganese
ferroalloy plant; one nickel smelter and
two nickel refineries; three principal
crude steel plants; one primary tin
smelter and refinery each and two
secondary tin refineries; and two silver
refineries.

The Australian Constitution contains
no specific reference to natural resources,
and like the U.S. Constitution, all powers
not specifically assigned to the
Commonwealth automatically reside with
the States. Therefore, the ownership of
mineral resources in Australia generally
resides with the State or Territory in
which they occur. The major exception
concerns offshore resources beyond the
territorial limit, where Commonwealth
jurisdiction prevails. Thus, the individual
States and Territories administer the
minerals industries within their borders,
including issuing exploration and
development permits; overseeing mining
operations; ensuring compliance with
health, safety, and environmental
regulations; and levying royalties and
taxes.

However, the Federal Government can
restrict mineral exports for the good of
the country and, therefore, has de facto
control over most mineral production.
(See table 4.)
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COMMODITY REVIEW

Metals

Antimony.—The only antimony mines
operating in Australia remained New
England Antimony Mines Ltd.’s Comet
and Hillgrove Mines near Hillgrove, an
old gold mining area in northern New
South Wales (NSW). In addition to about
105,000 tons of antimony concentrates,
the mines also produced arsenopyrite and
gold. :

Bauxite, Alumina, and Aluminum.—
Australia remained the unchallenged
world leader in bauxite production for the
22d consecutive year, producing more
than 40% of the production of the market
economy countries.  Although other
substantial, but as yet undeveloped,
deposits are known, bauxite mining was
limited during the year to three principal
regions in Australia: the huge Weipa
deposit in the north of the Cape York
Peninsula, Queensland (QLD); the Gove
operation across the Gulf of Carpentaria
in Arnhem Land, NT; and the bauxite
mines southeast of Perth in the Darling
Ranges, Western Australia (WA).

Australia also continued to dominate
the world alumina market in 1992,
producing from six refineries more than
one-third of Western World production.
The NT and QLD each had one refinery;
the remaining four were in WA.

Aluminum in Australia was produced
at six smelters operating in NSW, with
two; QLD and Tasmania (TAS), one
each; and Victoria (VIC), two.

Bauxite, together with its value-added
products alumina and aluminum,
remained for the fourth year in a row the
nation’s next most important export, after
coal.

Alcoa of Australia Ltd. completed the
expansion project at its Wagerup refinery,
WA, in December, 2 months ahead of
schedule and under budget. The
expansion lifted the refinery’s capacity by
630,000 tons, to 1.5 Mmt/a, and, due to
economies of scale, it has become one of
the most cost-efficient refineries in the
world.

Tomago Aluminium Co. Pty. Ltd., the

operator of the consortium owning the
Tomago smelter near Newcastle, NSW,
had in place at yearend all of the pots
constituting the third potline, which will
increase the capacity of the smelter by
140,000, to 380,000 mt/a of aluminum.
The 1-km-long potline extension added
280 pots to the previous two potlines,
each of which consisted of 240 pots.
Most of the work for the buildings,
including the casting house and the
electrical substation (which was expanded
to deliver 630 MW of power, up from
400 MW), and other general facilities
related to the expansion also had been
completed by yearend. The almost 60%
expansion will make the Tomago smelter,
commissioned in 1983, the largest in
Australia when the third potline comes
on-line in early 1993.

Comalco Ltd. and its joint-venture
partners began studying the possibility of
adding a potline at the 230,00-mt/a Boyne
Island, QLD, smelter following an
agreement to purchase the nearby State-
owned Gladstone power station, a
prerequisite for considering a viable
expansion. However, no expansion was
expected to be realized for several years.

Comalco also was considering two
opposing options regarding its wholly
owned smelter at Bell Bay, TAS. The
company was negotiating with the State
Government for more favorable power
rates to refurbish and expand the smelter;
yet Comalco also had not ruled out
altogether the possibility of closing the
aging smelter.

Copper.—Mine production of copper
in Australia continued to be from
operations that produced other metals,
either as the primary product or as a
coproduct.

The Benambra underground copper-
zinc mine, VIC’s first-ever significant
base metal operation, was officially
opened in December. The mine is in the
far northeast of the State, high in the
Victorian Alps, adjacent to the Alpine
National Park. Although it is located in
an environmentally sensitive area, the
joint-venture partners in the project
demonstrated such responsibility and
sensitivity toward safeguarding the
environment in its planning that resistance
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to the project was negligible.
Commissioning of the concentrator began
in late October, and during November
and December the treatment plant
produced 6,500 tons of concentrate, well
on target for handling the proposed
200,000-mt/a ore input.

The stage 2 expansion project at the
Olympic Dam, South Australia (SA),
copper-uranium mine, envisioned during
initial mine planning, was successfully
completed during the year. Production of
copper was proceeding at a rate
exceeding the design capacity of 66,000
mt/a by a comfortable margin at yearend.

At yearend, the joint venture was
managed by WMC (Olympic Dam
Operations) Pty. Ltd., owned Jjointly by
WMC (Olympic Dam Corp.) Pty. Ltd., a
subsidiary of Western Mining Corp.
Holdings Ltd. (WMCH), 51%, and BP
Australia Ltd., 2 subsidiary of BP
Minerals Ltd. of the United Kingdom,
49%. However, BP announced in
December its intention to sel] its interest
to the Minorco Group.  This gave
WMCH 90 days to exercise its
preemptive right to purchase BP’s share
at the same price and conditions as those
offered to Minorco. No decision was
announced by yearend.

Southern Copper Ltd.’s Port Kembla
smelter project in NSW finally seemed to
be approaching at yearend its design
capacity of 80,000 mt/a. The more than
$100 million project had been plagued by
industrial relation problems  during
construction, followed by commissioning
difficulties. An explosion and subsequent
fire also delayed development.

North Broken Hill-Peko Ltd. (NBHP)
announced in December the long-awaited
development approval for its Northparkes
copper-gold project in NSW. The mine
will be developed in three stages over a
4-year period at a cost of $150 million,
first producing gold bullion, expected to
be poured in March 1994. The mine was
expected to be producing copper-gold
concentrates, containing 27 % copper and
37 g/mt gold, toward the latter part of
1995 at the rate of 34,000 mt/a.
Production in the fourth year was
expected to increase to 110,000 tons of
concentrates containing 45,000 tons of
copper as well as significant gold. The
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mine was expected to have a 21-year life.

Gold.—Despite the gold industry’s
predictions during the mid-1980’s that
removal of the tax-exempt status on gold
mining profits would decimate what was
then Australia’s fastest growing export
industry, there has been little impact on
production since the tax was implemented
January 1, 1991, Australia’s gold
production was just 17 tons in 1980, but
the country’s third gold rush, during the
1980’s, increased production to a record
high of almost 243 tons in 1990.
Although production of gold fell to just
above 234 tons in 1991, the first year of
the tax, much of the decrease was caused
by many producers accelerating mining
and high grading their operations during
1990 to get the maximum yield possible
before the tax took effect. According to
the latest official statistics,?  gold
production was 241 tons in fiscal year
1991 and 240 tons in fisca] year 1992,
Thus, there has not been a marked
reduction in the production of gold since
the tax was enacted.

WA retained its dominance as the
country’s largest gold-producing State,
generating more than 75% of national
production. Several of its larger mines,
€.g., Boddington, the Kalgoorlie Super
Pit, Kambalda, Mount Magnet, and
Telfer, individually exceeded the tota]
production of NSW, SA, VIC, and TAS.
QLD maintained its lead over the NT as
Australia’s second biggest gold mining
State.

In WA, the Kalgoorlie Super Pit and
the Telfer Mine both overtook the
Boddington Mine to become the State’s
and Australia’s largest gold producers.
Mount Leyshon and The Granites Mines
remained the leaders in gold production
in the NT and QLD, respectively. The
Temora Mine remained NSW’s leading
producer.  Gold produced from the
Olympic Dam Mine in SA was the most
in the State, although the mine primarily
Wwas considered a copper mine. The
mainstay of Victorian gold output was the
Stawell Mine. Gold output from TAS
remained almost entirely a byproduct of
base metal mining, predominantly from
the Mount Lyell copper mine. Table 5
gives the 15 largest gold mines in

Australia in 1992, (See table 5.)

Despite depressed conditions in the
international precious-metal and
numismatic markets, Australia sold out
two issues of its precious-metal bullion
collector coins during the year. They
were the 1992 1/10-0z and 1/4-oz issues
of the Australian Nugget gold bullion
coin. The coin series has been minted in
Perth by Australian Gold Refineries, a
division of the Western Australian Mint,
which is a subsidiary of the Gold Corp.
of Australia, an agency of the WA State
government, since 1987. The sellouts,
considering the depressed climate of the
precious-metals  investment and
numismatic. markets, reflected the
enthusiasm of both the collector and
investor for the unique bullion coin policy
that Australia introduced in 1990 with its
bullion collector coins series.

Under this policy, which applies to all

gold  Australian Nugget, platinum
Australian Koala, and silver Australian
Kookaburra coins containing 1 oz of

metal or less, the designs are changed
each year and mintages are limited to a
predetermined number of coins,
regardless of demand. In addition to its
bullion collector series, the mint at Perth
issues a bullion investor series of
Australian Nuggets, Australian Koalas
(introduced in October 1992), and
Australian Kookaburras (introduced in
April 1992) containing 2 oz, 10 oz, and
1 kg of metal intended solely for
investment and which are produced in
unlimited quantities without changing the
design from year to year.

Iron  Ore.—Australian iron ore
production continued to be heavily
concentrated in the Hamersley Range of
the Pilbara District, WA, which
accounted for more than 95% of the
country’s total. Iron ore also was
produced at the Iron Duke Mine in the
South Middleback Ranges near Whyalla,
SA, and at the Savage River Mine in
northwestern TAS.

Australia retained its position in 1992
as the world’s leading iron ore exporter,
edging out Brazil for the second straight
year. With an 8.0% decrease to 106.6
Mmt, Australia’s iron ore exports for the
year were less than 1 Mmt more than

19




Brazil’s 106.0 Mmt, which also
decreased substantially from those of
1991.

Hamersley Iron Pty. Ltd., Australia’s
leading iron ore producer, increased its
production to a record-high 50.4 Mmt in
1992, marginally beating its own record
set the year before. The production
record was set despite 2 month-long
strike in midyear.

The WA government passed legislation
at yearend that enabled Hamersley to
resame development of the Marandoo
deposit, 35 km northeast of its Mount
Tom Price Mine. Development of the
deposit was significantly delayed because
of sacred-site claims by the Karijini
Aboriginal community. Startup of the
mine was expected early in 1995.
Production capacity was planned to be
about 10 Mmt/a, which will, in part,
compensate for the planned reduction in
output at the Mount Tom Price Mine,
Hamersley’s main iron ore mine.

BHP Iron Ore Pty. Ltd. began
shipping iron ore from the Yandi Mine in
March. The mine’s production capacity,
initially 5 Mmt/a, was expected to double
by April 1994. BHP Iron also decided to
develop the Yarrie deposit, at a capacity
of 5 Mmt/a, to compensate for the
closure of the 4-Mmt/a Koolan Island
operation in Yampi Sound, where
operations ceased at yearend.

Robe River Mining Co. Pty. Ltd., the
third-ranked iron ore exporter and
majority owner of the huge Pannawonica-
Deepdale Mines, began developing its
Mesa J deposit. Upon completion,
expected in mid-1993, Robe River’s
annual production capacity will increase
from 25 Mmt/a to about 32 Mmt/a.

Lead and Zinc.—Most lead and zinc
ore mined in Australia continued to be
from operations that produced both, since
the two metals commonly occur in
associated minerals in the same Or®
bodies. Only the small (10,000 mt/a)
Beltana Mine in SA and the Scuddles
Mine at Golden Grove in WA mined just
one of the two, namely zinc. However,
Scuddles also produced byproduct copper,
gold, and silver. Zinc was the main
product of all the lead-zinc mines in
operation during the year.
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Australia was the most important lead
concentrate producer in the industrialized
world, with about 20% of the total, and
was second in the production of zinc
concentrate, with about 15% of the total,
in 1992. In refined production, Australia
ranked fifth in zinc and eighth in lead,
excluding lead bullion.

MIM Holdings Ltd., 70%, and ANT
Minerals Pty. Ltd., 30%, announced in
November plans to develop one of the
world’s largest zinc-lead-silver deposits at
McArthur River in the northeast corner
of the NT, about 100 km south of the
Gulf of Carpentaria and 230 km west of
the QLD border.

The mine is envisioned to be an
underground operation producing about
1.5 Mmt/a of ore, yielding 350,000 tons
of bulk concentrate containing 160,000
tons of zinc, 45,000 tons of lead, and
50,000 kg of silver, by early 1995. The
concentrate will be transported 120 km by
road to the Gulf of Carpentaria coast and
barged to ships moored 30 km offshore.
Construction was scheduled to begin in
early 1993.

ANT Minerals was established to hold
the 30% combined interests of the
Japanese joint-venture partners, composed
of Nippon Mining and Metals Co. Ltd.
and wholly owned Toyoha Mines Co.
Ltd., 15%; and Marubeni, Mitsubishi
Materials Corp., and Mitsui and Co.
Ltd., 5% each. The project will be
managed by Mount Isa Mines Ltd.
MIM), a wholly owned subsidiary of
MIM Holdings, which has established
McArthur River Mining Pty. Ltd. to act
as the operator.

Nicron Resources Ltd. deferred in
December complete implementation of the
expansion program at its Woodcutters
Mine 80 km south of Darwin and was to
cut back production in response to lower
zinc and lead prices. Ore production will
be reduced from the originally planned
660,000 mt/a to 500,000 mt/a.

Magnesium.—A  major magnesium
industry was being developed at
Kunwarara, 55 km from Rockingham,
QLD. InMarch, a plant began operating
at an annual capacity of 100,000 mt/a of
dead-burned magnesia (MgO) and 15,000
mt/a of electrofused MgO. Feed for the

"Venture (QN).

plant was mined at the Kunwarara
magnesite deposit, discovered in 1985 by
Queensland Metals Corp. NL (QMC) and
developed in March 1991 by the
Queensland Magnesia joint venture,
known as QMAG. The QMAG
shareholders were Pancontinental Mining
Ltd., 40% and the operator; QMC, 50%;
and Radex Australia Pty. Ltd., a
subsidiary of Radex Heraklith AG of
Austria, 10%.

Manganese.—The Radio Hill and Lox
deposits of the Woodie Woodie operation
near Nullagine in the Pilbara region,
WA, were depleted. Mining progressed
to the Cracker deposit, for which a
heavy-medium separation plant was
installed for control of silica and overall
product quality. Portman Mining Ltd.
managed the operation and shared
ownership equally with Gayna Park Pty.
Ltd., a Hancock Mining Pty. Ltd.
subsidiary.

Metallurgical-grade ore production
recommenced at the Millidie Mine, 100
km north of Meekatharra in the Peak Hill
region of WA, in the latter part of the
year.  Valiant Consolidated Ltd. and
Sabminco NL, as equal partners, acquired
the mine in February from King Mining
Corp.

Nickel.—The Australian nickel
industry in 1992 consisted of two main
producers, Western Mining Corp. Ltd.
(WMC) and the Queensland Nickel Joint
A third, Outokumpu Oy
of Finland, was scheduled to commence
production in early 1993.

WMC remained the country’s
dominant nickel miner and main nickel
metal producer. WMC operated nickel
sulfide mines and mills centering on the
Kambalda and Leinster regions of WA; a
nickel smelter at Kalgoorlie, WA; and a
refinery at Kwinana, WA. Kambalda
Nickel Operations (KNO), a division of
WMC, operated several mines in the
Kambalda area and Leinster Nickel
Operations (LNO), also a division of
WMC, operated the Rocky’s Reward and
Perseverance Mines, near Leinster. The
basically inactive Leinster Mine, an
underground mine mothballed in 1986,
was converted and mined as an open cut

THE MINERAL INDUSTRY OF AUSTRALIA—1992



on a shallow ore body.

WMC continued its $165 million
expansion program of doubling mine
output from LNO to 2 Mmt/a to produce
35,000 mt/a of contained nickel;
increasing its Kwinana refinery south of
Perth from a nominal capacity of 35,000
mt/a to 42,000 mt/a; and upgrading the
smelter at Kalgoorlie to produce
approximately 80,000 mt/a of nickel in
matte, containing 67% nickel, from an
annual throughput of 630,000 tons of
concentrate. ~ These programs were
expected to be completed by yearend
1993. The proposed $72 million
-upgrading of the KNO was put on hold
until the WA government amended the
Western Australian Mines Regulation Act
to allow continuous working rosters in
existing underground mines. Kambalda
was working on a 5-day workweek basis,
unlike all the other States. Output was
expected to reach 35,000 mt/a by mid-
1995.

QN’s nickel mine at Greenvale, 25 km
west of Townsville, ceased production
late in the year, and its Yabulu refinery
at Townsville was importing most of its
lateritic ore requirements from Gebe
Island in Indonesia and La Grande Terre,
the main island of New Caledonia. About
15% of the refinery’s throughput was
derived locally from the Brolga Mine.
Port augmentation at Townsville and
upgrading of the rail facilities to Yabulu
were underway at yearend to ensure that
the imported ore feedstock is handled
efficiently. Plans for a new offshore
unloading facility adjacent to the refinery
at Halifax Bay were rejected at midyear
because of environmental concerns.
Virtually all refinery output was exported
as nickel in oxides.

As a result of a public float late in
1992, equity interest in QN was held by
Queensland Nickel Pty. Ltd., 80%, and
the Queensland Government, 20%.

Outokumpu will operate its Forrestania
nickel deposits, about 375 southeast of
Perth, WA, as a 50-50 joint venture
between two wholly owned subsidiaries,
Outokumpu Australia Pty. Ltd. and
Outokumpu Western Australia Pty. Ltd.
It was expected to produce about 8,000
mt/a of nickel in concentrate for export to
Outokumpu’s Harjavlta refining facilities
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in Finland.

AGIP Australia Pty. Ltd.’s Radio Hill
Mine and smelting operation, about 40
km south of Karratha, WA, was placed
on care and maintenance in January
following its commissioning in September
1991. The project was considered to be
the prototype for testing MIM’s
ISASMELT technology for producing
nickel-copper matte.  However, the
project’s closure was predominantly due
to depressed nickel prices and a $31
million cost overrun, rather than the
technology of the smelter.

The Spargoville Mine, near
Widgiemooltha to the west of WMC’s
Kambalda operations, came on-stream
early in the year, but soon was placed on
care and maintenance because of the
depressed nickel market. The mine was
owned by the Amalg Syndicate consisting
of five partners.

Dominion Mining Ltd. was seeking a
joint-venture partner to commence
development of its Yakabindie nickel
sulfide project in WA.

Mine development was started at
Mount Keith, WA, regarded as the
world’s largest low-grade sulfide nickel
deposit, with production expected to
begin in early 1995. Outokumpu Metals
and Resources Oy of Finland was
expected to take 50 % of the first 10 years
of production, with the balance to be
treated at WMC’s Kalgoorlie smelter.

Platinum and Palladium.—No
Australian mines were primary producers
of platinum or palladium in 1992. A
small amount, about 1,000 kg/a of
platinum and 600 kg/a of palladium,
continued to be produced as a byproduct
from the treatment of nickel ore by WMC
at Kalgoorlie, WA.

Australia launched in October a series
of new coins containing 2 oz, 10 oz, and
1 kg of platinum to match similar
denominations in its gold Australian
Nugget coins. The legal tender platinum
bullion coins, known as the Australian
Koala, already were being minted in five
sizes (1/20th oz, 1/10th oz, 1/4 oz, 1/2
oz, and 1 oz), as was the Australian
Nugget.  Australian Gold Refineries
produced the coins at the Perth Mint.

Silver.—Australia launched in April a
series of new coins containing 2 oz, 10
oz, and 1 kg of silver to match similar
denominations in its gold Australian
Nugget coins. The legal tender silver
bullion coins, known as the Australian
Kookaburra, already were being minted
in five sizes (1/20th oz, 1/10th oz, 1/4
oz, 1/2 oz, and 1 o0z), as was the
Australian Nugget.  Australian Gold
Refineries produced the coins at the Perth
Mint.

Steel. —BHP Steel Ltd. was the only
integrated steel producer in Australia

during the year. BHP  Steel’s
contribution to total world steel output
was relatively small, having three

integrated steelworks producing less than
1% of world production in 1992.
However, BHP Steel ranked 15th among
the world’s largest steel producers in
1992, advancing from 17th the previous
year. Australia ranked as the 22d largest
steel-producing country in the world in
1992, up from 23d in 1991.

The first stage of BHP Steel’s
250,000-mt/a minimill at Rooty Hill on
the outskirts of Sydney, NSW, was being
commissioned at yearend following the
first melt in September. Initially it will
provide billets for BHP Steel’s
Newcastle, NSW, steelworks and for
rolling mills in Brisbane, QLD, and
Kwinana, WA, for upgrading to finished
products. After completion of the second
stage in a few years’ time, the Rooty Hill
mill will produce rod and bar products
for the Sydney metropolitan area.

The Governments of WA and China
agreed in September to conduct a
feasibility study for the construction of a
2-Mmt/a direct reduction iron plant in the
Pilbara region of WA. The study was
considering the vicinity of Port Lambert
as the most logical site because of the
existing infrastructure as well as the
possibility of revitalizing the Robe River
pellet plant to provide the feedstock. This
plant has been mothballed since 1979
when a severe drop in prices made it
uneconomical.

Tantalum.—Gwalia Consolidated Ltd.
terminated all soft-rock operations in mid-
December at its Greenbushes tantalum
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open pit in WA, and the soft-rock
treatment plant was closed. Expansion of
the mine to 1 Mmt/a from the present 0.8
Mmt/a will make Gwalia Consolidate the
world’s major supplier of tantalum
concentrates. The Greenbushes operation
contains the largest known tantalum
reserves in the established market
economy countries.

Tin.—The Renison Mine near Zeehan,
TAS, the world’s largest hard-rock
underground tin mine, remained
Australia’s main tin producer. The
Greenbushes Mine in southwestern WA
also produced tin in addition to kaolin,
lithium, and tantalum.

At the 10th meeting of members of the
Association of Tin Producing Countries
(ATPC), held in Jakarta, Indonesia, in
September, it was announced that ATPC
members would increase tin exports in
1993 to a total of 89,400 tons, slightly up
from 1992’s 87,091 tons. ATPC
members agreed to continue their quota
scheme, introduced in 1987, designed to
reduce world tin stocks to about 20,000
tons by the end of 1993. Australia’s
allowable tin exports, according to the
agreement, increased to 6,500 tons in
1993 from 5,985 tons in 1992.

Vanadium.—The WA government
gave approval in September for Precious
Metals Australia Ltd. (PMA) to develop
its Wagoo Hills Mine at Windimurra, 80
km southeast of Mount Magnet. The
project was expected to cost about $40
million and will include development of a
new coal mine at Mingenew, 120 km to
the west, for use as an energy source for
the vanadium plant. PMA expected to
develop the coal mine first to provide
revenue while the more complex
vanadium mine and plant was under
construction. When completed, Wagoo
Hills will be Australia’s sole vanadium
producer. Production was planned at
3,700 mt/a of vanadium pentoxide high-
purity fused flake and byproducts,
including 22,000 mt/a of sodium sulfate,
2,000 mt/a of sodium zeolites, and an
estimated 375,000 mt/a of titanohematite
ore beginning in early 1993. PMA was
seeking to capture at least 10% of the
international market and provide
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approximately $700 million in export
earnings over the 30-year life of the
mine.

Industrial Minerals

Diamond.—The mammoth Argyle
Mine in the Kimberley region of WA
again retained in 1992, for the seventh
consecutive year, its position as the
world’s biggest single-mine producer of
diamond with another record-high
production. Argyle produced 39 million
carats from the combined treatment of
AK-1 lamproite pipe ore and its derived
alluvium in the lower reaches of the
Smoke and Limestone Creeks that drain
the pipe. AK-1 production accounted for
36.6 million carats from 7 Mmt of ore.
Alluvial production for the year
contributed 2.4 million carats from 3.5
Mmt of ore. Both AK-1 and alluvial ore
grades were lower in 1992 than in 1991,
reflecting the gradual decline in ore
grades as mining progressed deeper in the
pipe and declining alluvial grades with
increasing distance of mining from the
AK-1 source. About 5% of production
was of gem quality, including a small
proportion of the intense pink stones;
40% was near gem quality and 55% was
industrial quality.

The Argyle Mine was owned and
operated by Argyle Diamond Mines Pty.
Ltd., a joint venture of CRA Ltd.,
59.7%, and Ashton Mining Ltd., 40.3%.
Argyle sold most of its gem quality and
about 80% of its near gem quality white
diamonds to De Beers’ Central Selling
Organization (CSO) under a 5-year
marketing contract, signed in mid-1991,
through Argyle Diamond Sales Ltd.
(ADS), a company jointly owned by
CRA, 59.75%, and Ashton, 40.25%.
Argyle retained the right to sell the few
handfuls of the very rare, intense pink
diamonds unique to the Argyle Mine, as
well as the more common yellow to
brown stones, which are marketed as
Argyle Champagne or Argyle Cognac
diamonds, depending upon the specific
color. These diamonds were cut and
polished, using traditional techniques and
automated laser cutting machines, at
ADS’s small facility in Perth. Most of
the remaining portion of the near gem

quality and all of the industrial-grade
stones were sold on the open market
through ADS’s Antwerp, Belgium, office.
A small proportion of the near gem
quality material was toll processed
overseas through ADS, before being sold
on the open market.

Argyle announced in December a 2-
year program to increase the AK-1
processing plant capacity a further 2
Mmt/a, about 30%, at a cost of
approximately $70 million. The
increased capacity will enable diamond
production to be maintained, offsetting
the decline in ore grade with depth of the
AK-1 pipe. Commissioning of the
upgraded plant was scheduled to
commence in May 1994.

Australia’s only other significant
producing diamond mine, Normandy
Poseidon Ltd.’s Bow River Mine 25 km
northeast of the Argyle Mine, also
produced another record-high production,
recovering more than 1 million carats,
14% more than the previous year.

_All of Bow River’s output was
marketed under a sales agreement with
the CSO. About 20% of the Bow River
production was gem quality, with a
consistent percentage of pink diamonds,
70% was industrial grade, and 10% was
bort. Bow River diamonds were
recovered from buried diamondiferous
gravels that originated from the AK-1

pipe.

Gemstones.—Australia continued to be

the world’s leading producer of natural
sapphire, which was mined in the New
England (Inverell-Glen Innes) District of
NSW and near the town of Anakie in
QLD. It produced about 70% of the
world’s rough sapphire supply output,
with about 90% of the uncut gems being
exported to Thailand, the recognized
world leader for cutting and marketing.
Australia processed only about 1% of its
production.
- Between 80% and 90% of the world’s
natural opal was mined in Australia,
mostly from three fields in SA at
Andamooka, Coober Pedy, and Mintabie.
In NSW, Lightening Ridge was the
world’s sole source of black opal. A
small quantity of opal also was produced
in central QLD.
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In addition to the important deposits of

opal and sapphire, Australia also
produced a variety of other gemstones,
including amethyst, aquamarine,

chrysoprase, emerald, garnet, rhodonite,
topaz, and zircon. The world’s largest
resource of nephrite jade was at Cowell
on the Eyre Peninsula in SA.

Graphite.—Gwalia Consolidated
acquired the 49% interest held by its
former partner, Warrior International
Ltd., to become sole owner of the
Esperance (formerly Munglinup) graphite
project, 80 km east of Ravensthorpe on
the south coast of WA. Gwalia
Consolidated was seeking firm sales
contracts at yearend before proceeding
with development and operation of an
open pit mine and 10,000-mt/a plant,
both of which already have been
approved by the Western Australian
Department of Mines. If Gwalia
Consolidated decides to go ahead with the
project, first production would be in June
1994.

Salt.—Dampier Salt (Operations) Pty.
Ltd. supplied more than one-half of
Australia’s salt exports, 70% of which go
to Japan, from its solar operations at
Dampier Field, on Mistaken Island near
Dampier in the Pilbara area, and Lake
Macleod Field, near Carnarvon, both in
WA. Indonesia, the Republic of Korea,
and Taiwan received the bulk of the
remaining exports.

Mineral Fuels

Coal.—The coal industry remained
Australia’s  largest foreign-exchange
earner, accounting for more than one-
quarter of export revenues from the
minerals sector and about 15% of the
country’s export earnings. Australia also
retained its position as the world’s largest
exporter of coal, setting another record of
more than 126 Mmt shipped in 1992, an
increase of 5% over that of 1991. Coking
coals accounted for almost 55% of
shipments, about the same as that in
1991. Australia was the world’s sixth
largest producer of coal (all grades) in
1992, ranking behind China, the United
States, the former U.S.S.R., Germany,
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and Poland. NSW and QLD remained
virtually Australia’s only coal-exporting
States. A large share of production in
NSW was from underground mines,
while most of the mines in QLD were
open cut. QLD remained the leading
Australian coal exporting State.

The Queensland Ministry of Resources
signed a research agreement near yearend
with the New Energy and Industrial
Technology Development Organization of
Japan.  The agreement, directed at
finding new exploration technology to
delineate coal seams, will be a significant
boost to the State’s $4 billion per year
coal industry.

Petroleum and Natural Gas.—
Production from Australia’s largest
energy development undertaking, the
massive North West Shelf Gas Project
(NWS Gas) on the continental shelf about
140 km offshore of Dampier, WA,
continued to climb steadily during the
year. NWS Gas consisted primarily of
providing natural gas to WA through the
State Energy Commission of Western
Australia, supplying liquefied natural gas
(LNG) to Japan, and producing gas
condensate for domestic and international
refineries.

NWS Gas achieved several major
milestones in 1992, including producing
in June the 10-millionth metric ton of
LNG; delivering in October the 200th
cargo of LNG to Japan; successfully
siting the Goodwyn A platform in early
November, the second offshore
production facility, which was expected
to be fully operational during the first
part of 1993, in the Goodwyn Gasfield;
completing and successfully testing the
onshore facilities related to the Goodwyn
A platform; completing the construction,
which commenced in September 1989, in
November of the third and final LNG
processing train on the Burrup Peninsula
at a cost of almost $700 million, but
more than $100 million under budget; and
commencing service in December of the
Northwest Seaeagle, the sixth specialized
vessel for transporting LNG to Japan,
with the seventh and last ship scheduled
to enter service in 1994.

The joint venture of BHP Petroleum
Pty. Ltd., Inpex~ Alpha, and Mobil

Australia Pty. Ltd. received approval in
December for a Production License in the
Griffin OQilfield, offshore of WA. The
project was to develop proved and
probable reserves of 125 Mbbl of crude
oil and 2.0 Gm® of natural gas and be the
largest crude oil project in Australia since
1980 in Bass Strait, VIC. A natural gas
pipeline was to link with the shore, the
first time this was to be done in
Australia. The first oil production was
expected by February 1994.

The total number of petroleum
exploration and development wells drilled
during 1992 (169) was 21% lower than
the number drilled during 1991 (215).
The number of onshore exploration wells
drilled in 1992 (80) was 34 less than that
in 1991 (114). However, the number of
offshore exploration wells drilled (39)
was 3 more than the number drilled in
1991 (36). The total number of
exploration wells drilled in 1992 (119)
decreased 21% from the number drilled
in 1991 (150). The total number of
development wells drilled (50) was 15
less than that in 1991 (65). The total
meters drilled for exploration and
development wells in 1992 (363,546) was
21% less than that drilled in 1991
(459,573). In seismic survey activity
during 1992, the total number of line km
recorded (188,145) increased by 15%
compared with that of 1991 (163,642). |
The level of offshore activity in 1992
(182,777 line km) was almost 18%
greater than the corresponding level
achieved during 1991 (155,415 line km).

Uranium.—The Commonwealth
Government’s policy of restricting
uranium production to three sites
remained in effect throughout the year.
The mines involved continued to be the
operational Olympic Dam Mine in SA
and the Ranger Mine in the Alligator
Rivers region of the NT. The third
permissible site, Queensland Mines Ltd.’s
Nabarlek Mine, also in the Alligator
Rivers region of the NT, was depleted of
reserves and closed in 1988. Thus, the
"three mines" policy was in practice a
"two mines" policy, as the export permit
holders, Energy Resources of Australia
Ltd. (ERA) and the consortium of
WMCH-BP were the only ones with
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viable mines. The Commonwealth
Government had de facto control over
uranium mining by controlling the
licenses for the export of uranium-bearing
ores and by prohibiting further
downstream involvement in the nuclear
fuel cycle, including enrichment or other
value-added processes.

ERA, a 65%-owned subsidiary of
NBHP, stockpiled the ore mined at its
Ranger operation for most of the year
owing to an overabundance in world
supplies. Milling was expected to resume
early in 1993.

The stage 2 upgrade of the Olympic
Dam polymetallic (copper, gold, silver,
and uranium) mine in SA came on-stream
3 months ahead of schedule in midyear,
10% below budget. Ore throughput was
increased from 1.6 Mmt/a to 2.2 Mmt/a,
increasing uranium oxide output to 1,400
mt/a from 1,200 mt/a. The expansion
was envisioned at the outset when the
mine was first being developed in 1985.

Reserves

Australia has a sound resource base of
a diverse range of minerals. It is self-
sufficient in most minerals of economic
importance. However, in spite of
extensive exploration, the country still
appears to be deficient in chromite,
mercury, mica, platinum-group metals,
and sulfur. Major minerals with known
reserves adequate for domestic demand
and exports include bauxite, clays, coal,
copper, diamond, gold, iron ore, lead,
manganese, mineral sands, natural gas,
nickel, salt, silver, tin, uranium, and
zinc. (See table 6.)

INFRASTRUCTURE

The communications-transportation
infrastructure of Australia was well
developed. There was 837,872 km of
roads, including 243,750 km paved;
228,396 km gravel, crushed stone, or
stabilized-soil surface; and 365,726 km
unimproved earth. Inland waterways, of
which there was about 8,368 km usable
for mainly small, shallow-draft craft,

were of little importance to the
transportation industry.
The Government-owned railway
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system consisted of 40,478 km of track,
16,201 km of which was standard gauge.
There was 1,130 km of electrified rail. A
few hundred km of rail was privately
owned, most of which served the iron ore
industry in WA.  There were 237
principal airports with permanent-surface
runways out of an aggregate of 481 in the
country. International shipping ports
included Adelaide, Brisbane, Caimns,
Darwin, Devonport, Fremantle, Geelong,
Hobart, Launceston, Mackay, Melbourne,
Sydney, and Townsville. The merchant
marine fleet included 17 petroleum, oils,
and lubricant tankers; 2 chemical tankers;
4 liquefied gas tankers; 1 combination
ore-oil tanker; and 30 bulk ore freighters.

Pipelines included 5,600 km for
natural gas; 2,500 km for crude oil; and
500 km for refined oil products. Electric
generating capacity in 1991 was 40,000
MW 4

In remote areas where mines, mills, or
smelters are usually located, an individual
mining company must provide its own
infrastructure, such as housing, roads,
railways, port facilities, and various
community services. »

OUTLOOK

Many sectors of the Australian mining
industry, including aluminum, coal,
copper, gold, iron ore, lead-zinc,
manganese, mineral sands, nickel, tin,
and tungsten, face an uncertain future
owing to weak commodity prices, rising
costs of production, large inventories on
world markets, and/or insufficient
infrastructure. However, Australia was
expected to remain a significant world
supplier of these and other mineral
resources in which it is abundantly
endowed well into the 21st century.

Probably the largest single potential
detriment to the resource sector in the
years ahead is the strong environmental
movement in the country. Although ores
and processed minerals have been
accounting for almost one-half of export
income, increasingly strong antimining
sentiment continues to impede investment
in the mining and minerals sector, with
the result that exploration and
development activities are decreasing as
they become more difficult to conduct.

This will have a very significant effect on
the development of large greenfield
projects that will be needed to maintain
the impetus of the mining and processing
sectors.

Declining gold prices, a shortage of
exploration funds, and the end of the
Federal gold tax exemption will likely
bring to an end the Australian gold boom
built during the 1980’s. This boom,
which saw the rise of annual gold
production from a base of just 5 tons at
the beginning of the decade to the record-
high output of more than 240 tons in
1990, was primarily based on the mining
of near-surface, low-grade deposits of
limited life. The boom also resulted from
reworking old deposits that became
economically viable again by the
treatment of the tailings of past mining
operations using modern, especially
carbon-in-leach and  carbon-in-pulp,
technology. Many of these gold deposits
and tailings areas have neared the end of
their economic lives because of high
grading at many operations to beat the
gold tax, as well as the exhaustion of
reserves at many locations.

The gold tax and other impediments,
such as increasingly restricted access to
lands either for environmental reasons or
land rights issues to conduct proper
exploration programs, will also mean
even fewer funds will be available for
exploration and capital investment, and
this will translate into a reduction in
production.

'Where necessary, values have been converted from
Australian dollars (A$) to U.S. dollars at the yearend rate |-
of $A1.4482=US$1.00.

2Australia’s fiscal year begins on July 1 and ends on
June 30 of the year stated.

SAustralian Bureau of Agricultural and Resource
Economics, Canberra.

4U.S. Central Intelligence Agency, Washington, DC:
The World Fact Book 1992, pp. 21-22.
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TABLE 1
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1988 1989 1990 1991 1992°
METALS
Aluminum:
Bauxite, gross weight thousand tons 36,192 38,584 41,391 40,503 239,950
Alumina do. 10,511 10,800 11,231 11,713 211,623
Metal, refined:
Primary ) do. 1,150 1,244 1,234 1,235 21,216
Secondary 46,800 48,400 32,900 22,500 222,600
Antimony, Sb content of ores and concentrates 1,320 1,360 1,420 1,500 1,500
Bismuth, mine output, Bi content’ 400 500 400 400 —
Cadmium:
Mine output, Cd content 1,709 1,685 2,100 2,500 22,516
Metal, smelter (refined) 855 696 638 1,076 21,003
Cobalt:*
Mine output, analytic content of:
Nickel ore 22,104 1,900 1,400 1,100 700
Nickel concentrate 400 300 300 300 300
Zinc concentrate 270 70 70 70 70
Total 2,574 2,270 1,770 1,470 1,070
Recovered cobalt, including that from imported source material 1,200 1,100 1,100 1,200 1,350
Columbium-tantalum concentrate, gross weight 226 555 529 703 600
Copper:
Mine output, Cu content thousand tons 238 296 330 311 2326
Metal:
Smelter:
Primary do. 178 204 192 197 200
Secondary® 210,506 10,000 10,000 10,000 10,000
Refined:
Primary thousand tons 196 210 247 252 2295
Secondary 26,667 35,000 24,000 35,000 232,000
Gold:
Mine output, Au content kilograms 156,951 203,563 244,137 234,218 240,000
Metal:
Refined:
Primary do. 140,384 197,382 254,583 ©250,000 250,000
Secondary do. 10,235 18,220 18,670 20,000 20,000
Iron and steel:
Iron ore:
Gross weight thousand tons 96,064 105,810 110,508 117,134 110,000
Fe content - do. 61,244 67,313 69,766 68,732 70,000
Metal:
Pig iron do. 5,730 6,094 6,125 5,647 6,000
Ferroalloys:* 3
Ferromanganese 258,000 267,000 70,000 55,000 55,000
Ferrosilicon 18,000 20,000 20,000 20,000 20,000
Silicomanganese 44,000 55,000 65,000 65,000 65,000
Total 120,000 142,000 155,000 140,000 140,000
Steel, crude thousand tons 6,399 6,735 6,666 6,018 26,322
Semimanufactures® 6,000 6,500 3,000 3,000 3,000

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

(Metric tons unless otherwise specified)

Commodity 1988 1989 1990 1991 1992°
METALS—Continued
Lead:
Mine output, Pb content thousand tons 465 495 565 571 2548
Metal:
Primary:
Bullion, for export do. 191 183 195 182 172
Refined do. 168 178 212 220 2245
Total do. 359 361 407 402 - 2417
Secondary excluding remelt do. 17 18 20 18 219
Manganese ore (metallurgical):
Gross weight do. 1,985 2,124 1,920 1,482 1,200
Mn content do. 945 1,011 909 701 570
Nickel:
Mine output, Ni content do. 62 67 67 69 264
Metal, smelter (refined Ni and Ni content of oxide) do. 42 44 45 46 245
Platinum-group metals:®
Palladium, Pd content kilograms 2411 400 400 400 400
Platinum, Pt content do. 2106 100 100 100 100
Total do. 2517 500 500 500 500
Rare-earth metals, monazite concentrate:*
Gross weight 211,872 13,000 11,000 7,000 7,000
Monazite content 11,039 12,000 10,200 6,000 6,500
Silver:
Mine output, Ag content 1,117 1,075 1,138 °1,180 21,245
Metal, refined 297 376 419 °400 400
Tin:
Mine output, Sn content* 7,009 7,709 7,377 5,700 26,400
Metal, refined:
Primary 439 424 312 268 250
Secondary® 300 300 200 300 250
Titanium concentrates, gross weight:
Ilmenite thousand tons 1,610 1,696 1,602 1,363 21,500
Leucoxene 11,742 18,000 19,000 18,000 222,000
Rutile 230,637 243,000 245,000 201,000 2190,000
Tungsten, mine output, W content 1,261 1,371 1,086 237 160
Uranium, mine output, U content 3,531 3,656 3,529 3,776 3,500
Zinc:
Mine output, Zn content thousand tons 759 803 937 1,048 21,028
Metal, smelter:
Primary do. 302 294 304 322 2330
Secondary 23,700 5,500 4,500 4,500 24,500
Zirconium concentrates, gross weight thousand tons 480 511 437 292 2283
INDUSTRIAL MINERALS
Abrasives, natural:®
Beach pebble 1,000 1,000 1,500 2,000 2,000
Garnet 16,000 16,000 20,000 25,000 25,000
Barite® 210,970 11,000 11,000 11,000 11,000
Cement, hydraulic thousand tons 6,400 6,900 7,068 6,108 25,412

See footnotes at end of table.
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TABLE 1—Continued
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES'
(Metric tons unless otherwise specified)
Commodity 1988 1989 1990 : 1991 1992°
INDUSTRIAL MINERALS—Continued
Clays:®
Bentonite and bentonitic clay r235,671 35,000 35,000 35,000 35,000
Brick clay and shale thousand tons 28,483 8,500 8,000 8,000 8,000
Cement clay and shale do. 450 500 500 500 500
Damourite clay 100 100 100 100 100
Fire clay® 25,000 25,000 25,000 25,000 25,000
Kaolin and ball clay® 2159,067 185,000 200,000 190,000 180,000
Other® thousand tons 1,000 1,000 1,000 1,000 1,000
Diamond:
Gem thousand carats 17,413 17,540 17,331 17,978 217,750
Industrial do. 17,413 17,540 17,331 17,978 222,250
Total ) do. 34,826 35,080 34,662 35,956 240,000
Diatomite® 211,117 12,000 10,000 11,000 11,000
Feldspar including nepheline syenite® 15,877 12,500 16,000 16,000 15,000
Gemstones, other than diamond*
Opal value, thousands $50,000 $60,000 $90,000 $85,000 $85,000
Sapphire do. $15,000 $15,000 . $20,000 $10,000 $10,000
Other do. $2,500 $3,000 $800 $900 $900
Total do. $67,500 $78,000 $110,800 $95,900 $95,900
Gypsum® thousand tons 21,634 1,800 1,800 2,000 2,000
Kyanite® . 500 500 750 800 800
Lime® 1,100,000 1,500,000 1,500,000 1,500,000 1,500,000
Magnesite® 256,446 55,000 60,000 100,000 820,000
Nitrogen: N content of ammonia 385,800 343,600 385,300 * *414,000 391,000
Perlite, crude® 24,736 5,000 5,000 5,000 5,000
Phosphate rock 13,000 8,000 16,000 4,000 4,000
Salt thousand tons 7,165 7,069 7,227 7,791 8,000
Sillimanite® © 275 80 100 100 100
Spodumene, concentrate® 30,000 40,000 40,000 240,736 2742,516
Stone, sand and gravel:®
Construction sand® thousand tons 28,000 30,000 30,000 30,000 30,000
Gravel® do. 15,000 15,000 15,000 15,000 15,000
Dolomite do. 2859 1,000 1,000 1,000 10,000
Limestone:
For cement do. 25,512 6,000 6,000 6,000 6,000
For other uses do. 25,294 6,000 6,000 6,000 6,000
Silica in the form of quartz, quartzite, glass sand do. 21,969 2,000 2,000 2,000 2,000
Other:*
Crushed and broken stone do. 65,000 65,000 65,000 65,000 65,000
Dimension stone do. 100 100 100 100 100
Unspecified do. 30,000 30,000 30,000 30,000 30,000
Sulfur: Byproduct:*
Metallurgy do. 200 200 200 200 200
Petroleum do. 9 10 10 10 10
Total do. 209 210 210 210 210
Talc, chlorite, pyrophyllite, steatite® 205,381 200,000 205,000 216,000 215,000
MINERAL FUELS AND RELATED MATERIALS
Coal:
Bituminous and subbituminous thousand tons 176,604 190,084 199,212 207,395 205,000
See footnotes at end of table.
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TABLE 1—Continued
AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1988 1989 1990 1991 1992°
MINERAL FUELS AND RELATED MATERIALS—Continued
Coal—Continued:

Lignite thousand tons 43,450 48,252 47,725 49,569 50,000
Total do. 220,054 238,336 246,937 256,964 255,000
Coke, metallurgical do. 3,866 4,073 4,527 4,000 4,000
Fuel briquets® do. 750 750 750 750 750
Gas, natural, marketed million cubic meters 15,384 17,806 20,726 21,687 . 22,000
Natural gas liquids thousand 42-gallon barrels 24,648 23,701 22,973 22,261 22,500
Peat*® 10,133 11,000 11,000 11,000 11,000
Petroleum: -
Crude thousand 42-gallon barrels 189,570 178,638 210,629 198,821 2193,450
Refinery products:
Gasoline:
Aviation do. 1,207 1,314 1,353 959 1,000
Motor do. 100,530 101,109 103,401 106,576 105,000
Jet fuel do. 20,624 20,027 21,818 23,298 23,000
Kerosene ) do. 465 358 846 315 300
Distillate fuel oil do. 62,426 64,615 67,523 68,857 69,000
Residual fuel oil do. 13,240 15,102 15,673 17,374 17,000
Lubricants do. 3,900 3,969 4,208 4,226 4,000
Liquefied petroleum gas do. 4,944 5,101 4,851 5,646 5,500
Bitumen do. 3,371 3,780 3,550 3,288 3,000
Unspecified do. 7,076 6,328 5,558 6,760 6,500
Refinery fuel and losses do. 5,755 5,132 2,314 5,763 5,500
Total do. 223,538 226,835 231,095 243,062 239,800

Estimated. "Revised.

'Includes data available through Sept. 24, 1993.

2Reported figure.

*Data are for years ending Nov. 30 of that stated for plants owned by the Broken Hill Pty. Co. Lud.

“Excludes tin content of copper-tin and tin-tungsten concentrates.

Excludes production from Western Australia.

“In addition, about 7,000 ton of sillimanite clay, also known as kaolinized sillimanite, is produced, containing 40% to 48% ALO,.
"Data are for fiscal years ending June 30 of that stated.

*Excludes data from some States.

TABLE 2
AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1990

Commodity 1989 1990 I.SI::::: Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkali metals 4 12 —  Singapore 9; Hong Kong 1.
Aluminum:
Oxides and hydroxides 159,957 218,599 9,586  Singapore 52,432; Republic of Korea 45,750.
Metal including alloys:
Scrap 53,440 59,681 31  Japan 43,148; New Zealand 5,920.
Unwrought 937,183 929,275 6,898  Japan 496,592; Republic of Korea 166,739.
Semimanufactures 29,381 28,743 39  New Zealand 6,935; Hong Kong 6,093.
Antimony: Metal including alloys, all forms — N —  All to New Zealand.

See footnotes at end of table.
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TABLE 2—Continued

AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Destinations, 1990

Commodity 1989 1990 l;:::: Other (principal)
METALS—Continued
Bismuth: Metal including alloys, all forms 397 47 —  All to Japan.
Cadmium: Metal including alloys, all forms 537 485 155  Japan 182; Israel 42.
Chromium:
Ore and concentrate 74 142 —  All to New Zealand.
Oxides and hydroxides 195 513 —  Sri Lanka 323; Indonesia 42.
Metal including alloys, all forms 1 1 —  Mainly to Fiji.
Cobalt:
Ore and concentrate — 3 —  All to New Zealand.
Oxides and hydroxides value, thousands $1 $6 —  Indonesia $3; New Zealand $3.
Metal including alloys, all forms - 103 —  All to Netherlands.
Columbium and tantalum: Ore and concentraté 322 330 52  Netherlands 136; West Germany 62.
Copper:
Ore and concentrate 207,189 283,276 1,829  Japan 260,663; Philippines 11,023.
Matte and speiss including cement copper 40 6,177 —  All to West Germany.
Metal including alloys:
Scrap 1,264 12,429 —  Republic of Korea 5,038; Japan 4,907.
Unwrought 127,221 177,717 7  Japan 67,368; United Kingdom 38,660.
Semimanufactures 21,079 21,320 1,564 New Zealand 9,319; Singapore 2,831.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite thousand tons 57,881 78,781 —  Japan 53,547; Republic of Korea 4,720; West Germany
3,644.
Pyrite, roasted 56,644 45,662 — Al to Japan.
Metal:
Scrap 54,971 220,414 —  Malaysia 71,631; Japan 47,893; Indonesia 15,000.
Pig iron, cast iron, related materials 24,058 946 —  Republic of Korea 716; New Zealand 144.
Ferroalloys:
Ferrochromium 254 1 —  All to New Zealand.
Ferromanganese 28,655 43,093 15,200  Qatar 9,885; Indonesia 9,000.
Ferrosilicomanganese 45,785 49,999 41,900 Indonesia 4,950; New Zealand 1,330.
Ferrosilicon 82 7,508 1,530  Japan 3,200; New Zealand 1,854.
Unspecified 194 7 —  New Zealand 4; Hong Kong 3.
Steel, primary forms 381,940 705,020 126,491  Iran 239,367; Indonesia 124,986.
Semimanufactures:
Flat-rolled products:
Of iron or nonalloy steel:
Not clad, plated, coated 159,599 533,859 24,521  Republic of Korea 198,980; Indonesia 58,440.
Clad, plated, coated 316,534 353,048 138,807  Singapore 32,052; Malaysia 27,691.
Of alloy steel 5,434 10,276 1,453  Papua New Guinea 4,501; Hong Kong 1,282.
Bars, rods, angles, shapes, sections 64,954 122,055 13,633  Thailand 16,043; New Zealand 16,033.
Rails and accessories 12,037 15,875 1,162  Canada 8,960; Malaysia 2,143.
Wire 12,985 16,110 4,428 New Zealand 3,665; Malaysia 2,520.
Tubes, pipes, fittings 12,296 14,428 1,364  Papua New Guinea 3,949; Fiji 3,363.
Lead:
Ore and concentrate 134,508 133,003 6,400  Japan 68,698; Belgium-Luxembourg 18,500.
Oxides 1,205 353 —  Thailand 82; Indonesia 71; Philippines 25.

See footnotes at end of table.

THE MINERAL INDUSTRY OF AUSTRALIA—1992

31



AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

TABLE 2—Continued

Commodity

1989

Destinations, 1990

1990 United

States Other (principal)
METALS—Continued:
Lead—Continued:
Metal including alloys:
Scrap 29,398 30,153 —  Philippines 7,285; Indonesia 7,212; Republic of Korea
5,164.
Unwrought 278,426 293,701 6,992  United Kingdom 162,586; Republic of Korea 25,561.
Semimanufactures 562 826 —  Philippines 487; Thailand 218.
Magnesium: Metal including alloys, all forms 169 13 9  Singapore 3.
Manganese:
Oxides 1,260 1,439 3 United Kingdom 280; Thailand 260.
Metal including alloys, all forms 118 115 —  Japan 92; Malaysia 22.
Mercury value, thousands $11 $18 —  Singapore $11; United Arab Emirates $4.
Molybdenum:
Ore and concentrate 99 —
Metal including alloys, all forms
value, thousands — $2 — Al to Malaysia.
Nickel:
Ore and concentrate 1,344 —_ ,
Matte and speiss 38,585 25,982 3,450  Netherlands 9,782; West Germany 4,015.
Metal including alloys: ‘
Scrap 297 410 2 United Kingdom 203; Japan 105.
Semimanufactures 118 214 57  Netherlands 109; United Kingdom 18.
Platinum-group metals:
Ore and concentrate® 27,981 1,520 —  Japan1,519.
Waste and sweepings value, thousands $1,828 $43 — Al to United Kingdom.
Metals including alloys, unwrought and
partly wrought do. $3,702 $4,382 $11  United Kingdom $3,251; West Germany $880.
Silicon, high-purity 4,386 18,941 43 Japan 6,976; West Germany 4,413.
Silver: '
Ore and concentrate NA 23 23
Waste and sweepings® value, thousands $2,322 $4,800 $345  United Kingdom $3,409; Belgium-Luxembourg $396.
Metal including alloys, unwrought and
partly wrought do. $16,739 $38,288 $543  Singapore $14,442; Japan $11,669.
Tin:
Ore and concentrate 16,771 17,241 —  Malaysia 17,137; Singapore 104.
Metal including alloys:
Scrap 186 455 —  Sri Lanka 364; United Kingdom 43.
Unwrought 312 187 101  United Kingdom 58; Netherlands 19.
Semimanufactures 441 1,048 (® New Zealand 619; Vietnam 391.
Titanium:
Ore and concentrate 1,028,563 1,061,942 398,922  United Kingdom 193,465; Japan 160,618.
Oxides 143 28 —  Indonesia 23; Fiji 5.
Metal including alloys, all forms 35 23 12 United Kingdom 11.
Tungsten:
Ore and concentrate 2,028 1,945 22 Japan 707; Republic of Korea 663.
Metal including alloys, all forms 171 1 1

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

(Metric tons unless otherwise specified)

Destinations, 1990

Commodity 1989 1990 United

States Other (principal)
METALS—Continued
Uranium and thorium: Ores and concentrates
value, thousands $115,594 $7,133 —  All to France.
Zinc:
Ore and concentrate 1,069,231 1,271,201 7,000 Japan 569,143; Republic of Korea 261,672.
Oxides - 1,676 777 21  Japan 252; New Zealand 181.
Blue powder 879 1,760 190  India 551; Malaysia 296.
Metal including alloys:
Scrap 3,829 4,445 — India 1,362; Republic of Korea 441; unspecified Asia
2,441.
Unwrought 185,450 178,417 26,480 Indonesia 25,702; Japan 19,256.
Semimanufactures 120 47 —  Papua New Guinea 14; Thailand 13.
Zirconium:
Ore and concentrate 382,498 231,551 3,005 Japan 90,165; Netherlands 52,386.
Metal including alloys, all forms 527 82 1  Iraq 80.
Other:
Ores and concentrates 2,774 2,412 —  France 1,310; Japan 660; Netherlands 384.
Ashes and residues 35,133 23,143 —  West Germany 8,097; Japan 6,235; India 5,927.
Metalloids® 435 19,945 —  New Zealand 19,701; Papua New Guinea 115.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 4,386 5,395 2,377  Netherlands 1,154; United Kingdom 477.
Artificial: Corundum - 4 —  All to Republic of South Africa.
Dust and powder of precious and semiprecious )
stones including diamond value, thousands $126 $170 $6 Canada $82; France $33.
Grinding and polishing wheels and stones 177 185 (®® New Zealand 117; Singapore 32.
Barite and witherite 1,177 52 —  Republic of South Africa 20; New Zealand 13.
Boron materials:
Crude natural borates 1 -
Oxides and acids 7 —
Cement 16,861 21,284 —  Singapore 15,476; Papua New Guinea 4,463.
Clays, crude:
Bentonite 7,706 8,799 —  Japan 1,841; Thailand 954; unspecified Asia 4,160.
Kaolin 107,159 141,519 —  Japan 104,869; Finland 12,750.
Unspecified 88,713 2,755 —  New Zealand 1,504; Japan 1,025.
Cryolite and chiolite 3 3,009 —  All to Japan.
Diamond, natural:
Gem, not set or strung value, thousands $61,148 $62,192 $746  United Kingdom $22,707; Belgium-Luxembourg $17,562.
Industrial stones do. $2,475 $162 $20  Thailand $40; New Zealand $37.
Diatomite and other infusorial earth 249 216 () New Zealand 107; Philippines 55.
Feldspar 1,030 24,021 —  Japan §,515; Indonesia 5,220; Malaysia 1,969.
Fertilizer materials:
Crude, n.e.s. 779 7,970 6  Hong Kong 2,412; Malaysia 363.
Manufactured:
Ammonia 40 120 —  Thailand 45; Papua New Guinea 36; Hong Kong 17.
Nitrogenous 45,145 69,001 —  China 32,959; Philippines 14,819; New Zealand 9,234.
Phosphatic 814 132 —  Papua New Guinea 29; Singapore 24.
See footnotes at end of table.

THE MINERAL INDUSTRY OF AUSTRALIA—1992

33



TABLE 2—Continued

AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1990

Commodity 1989 1990 I;:::::l Other (principal)
INDUSTRIAL MINERALS—Continued
Fertilizer materials—Continued:
Manufactured—Continued:
Potassic 123 63 —  Vanuatu 27; New Zealand 21; Fiji 15.
Unspecified and mixed 3,100 4,674 (®  Papua New Guinea 2,215; New Zealand 725.
Fluorspar 10 43 —  All to New Zealand.
Graphite, natural 52 272 —  Japan 211; West Germany 23.
Gypsum and plaster 30,326 23,038 18,000  Singapore 3,292; Indonesia 1,030.
Lime 2,077 759 —  Papua New Guinea 447; Vanuatu 150; Indonesia 51.
Magnesium compounds:
Magnesite, crude 4,538 3,262 4  New Zealand 2,888; Philippines 216.
Oxides and hydroxides 140 744 —  Japan 690; Indonesia 34.
Mica:
Crude including splittings and waste 120 120 —  New Zealand 85; Japan 17; Singapore 14.
Worked including agglomerated splittings 282 298 —  Mainly to New Zealand.
Nitrates, crude 29 3 —  All to Philippines.
Phosphates, crude 23 16 —  Fiji 15.
Pigments, mineral: Iron oxides and hydroxides,
processed 1,412 1,082 18  United Kingdom 364; Thailand 252.
Potassium salts, crude 8 —
Precious and semiprecious stones other than
diamond:
Natural value, thousands $91,618 $87,303 $3,914  Japan $26,585; Hong Kong $22,909; Thailand $15,414.
Synthetic do. $243 $338 $1  Hong Kong $317; Thailand $11.
Pyrite, unroasted 1 —
Quartz crystal, piezoelectric value, thousands $1,155 $645 $231  Thailand $216; Switzerland $138.
Salt and brine thousand tons 6,198 6,469 18  Japan 4,915; Republic of Korea 423.
Sodium compounds, n.e.s.:
Soda ash, manufactured 9,738 50,053 —  Thailand 23,000; New Zealand 11,093.
Sulfate, manufactured 329 15 —  Papua New Guinea 5; Fiji 3.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked 2,613 2,627 6  Japan 797; Italy 647.
Worked 644 2,293 114  Japan 559; New Zealand 184.
Dolomite, chiefly refractory-grade 190,494 270,200 —  Japan 268,200; New Zealand 2,000.
Gravel and crushed rock 9,363 11,133 —  Hong Kong 3,760; Philippines 3,313; New Zealand 1,073.
Limestone other than dimension 26 50 —  Japan 35; Fiji 10.
Quartz and quartzite 3,613 2,612 —  Japan 2,601; Republic of Korea 6.
Sand other than metal-bearing 34,990 33,844 33,400 Nauru 122; New Zealand 52.
Sulfur:
Elemental:
Crude including native and byproduct 725 1,467 —  Indonesia 942; Philippines 305; Thailand 102.
Colloidal, precipitated, sublimed
value, thousands $1 $4 —  All to New Zealand.
Sulfuric acid 639 191 —  Papua New Guinea 101; Fiji 41.
Talc, steatite, soapstone, pyrophyllite 169,000 146,034 5,510  Japan 112,720; Belgium-Luxembourg 14,404.
Vermiculite’ 15 3 —  All to New Zealand.

See footnotes at end of table.
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TABLE 2—Continued

AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Destinations, 1990

SMay include other precious metal ores and concentrates.
“May include other precious metals.
SLess than 1/2 unit.

"Includes perlite.
*ncludes retort carbon.

THE MINERAL INDUSTRY OF AUSTRALIA—1992

SReported under SITC item number as "selenium, phosphorus, etc.”

Commodity 1989 1990 lSJ::::l Other (principal)
INDUSTRIAL MINERALS—Continued
Other:
Crude 18,954 45,175 2,604 Netherlands 26,674; Japan 7,319.
Slag and dross, not metal-bearing 11,113 10,002 9,958  Papua New Guinea 25.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural 5 156 —  Papua New Guinea 99; New Zealand 30.
Carbon black 26,114 27,916 — Indonesia 11,924; Thailand 3,531; New Zealand 3,261.
Coal:
Anthracite 217,708 305,262 —  Japan 227,051; Republic of Korea 78,211.
Bituminous thousand tons 93,808 103,417 22  Japan 57,178; Republic of Korea 9,084; Netherlands
5,338.
Briquets of anthracite and bituminous coal 36 120 —  Japan 106; New Zealand 14.
Lignite including briquets 36,562 38,465 —  Republic of Korea 34,717; Japan 3,586.
Coke and semicoke® 910,966 604,703 164,914  Brazil 139,384; Japan 100,048.
Gas, natural: Gaseous — 4 Christmas Island 3; Indonesia 1.
Peat including briquets and litter — 5 —  Mainly to Spain.
Petroleum:
Crude thousand 42-gallon barrels 22,964 57,344 20,586  Singapore 15,155; Japan 7,490.
Refinery products:
Liquefied petroleum gas do. 4,483 2 — NA.
Gasoline:
Aviation do. 2,008 1,788 —  Papua New Guinea 477; French Polynesia 330.
Motor do. 46 146 () Singapore 102; New Zealand 30.
Mineral jelly and wax do. 41 27 (® New Zealand 12; Malaysia 6.
Kerosene and jet fuel do. 8,466 9,338 —  Japan 598; French Polynesia 485; ships 6,230.
Distillate fuel oil do. 6,413 5,898 1  Papua New Guinea 1,737; Fiji 919.
Lubricants do. 1,360 1,850 169  Singapore 368; New Zealand 303.
Residual fuel oil do. 11,148 10,177 1,244  Singapore 3,451; New Zealand 444; ships 4,690.
Bitumen and other residues do. é 2 —  Papua New Guinea 1.
Bituminous mixtures do. 3 3 —  Vanuatu 1.
"Table prepared by Audrey D. Wilkes.
Includes vanadium.
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TABLE 3

AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 ISJ:::: Other (principal)
METALS
Alkali and alkaline-earth metals:
Alkali metals 12 8 —  Denmark 5; Papua New Guinea 2.
Alkaline-earth metals 9 188 142 United Kingdom 40; New Zealand 3; Philippines 2.
Aluminum:
Oxides and hydroxides 218,599 280,935 13,650  Singapore 94,212; Japan 70,646; Republic of Korea 31,913.
Metal including alloys:
Scrap 59,681 68,732 392 Japan 44,497; New Zealand 4,117; unspecified 12,989,
Unwrought 929,275 958,600 1,546  Japan 484,298; Republic of Korea 157,446; unspecified 145,421.
Semimanufactures 28,743 32,346 12 New Zealand 8,312; Hong Kong 5,137; Japan 3,511.
Antimony: Metal including alloys, all forms 5 —
Bismuth: Metal including alloys, all forms 47 46 —  Mainly to Japan.
Cadmium: Metal including alloys, all forms 485 879 162 Japan 580; Hong Kong 47; Singapore 22.
Chromium:
Ore and concentrate 142 A —  All from Indonesia.
Oxides and hydroxides 513 320 () Indonesia 142; Sri Lanka 65; unspecified 57.
Metal including alloys, all forms 1 2 —  Mainly to New Zealand.
Cobalt:
Ore and concentrate 3 —
Oxides and hydroxides value, thousands $6 $59 —  Netherlands $50; Philippines $8; New Zealand $1.
Metal including alloys, all forms 103 14 —  New Zealand 12; Fiji 1; France 1.
Columbium and tantalum:
Ore and concentrate® 330 488 101  Germany 156; Netherlands 66; Austria 56.
Tantalum metal including alloys, all forms 1,124 91 —  All to Germany.
Copper:
Ore and concentrate 283,276 204,786 —  Japan 163,975; China 22,600; Republic of Korea 7,700.
Matte and speiss including cement copper 6,177 1,696 —  Germany 1,490; Republic of Korea 200; New Zealand 6.
Metal including alloys:
Scrap 12,429 14,741 48  Japan 6,437; Republic of Korea 1,936; Hong Kong 1,228.
Unwrought 177,777 179,489 97  Japan 61,083; United Kingdom 33,986;_Germany 28,258.
Semimanufactures 21,320 32,963 1,222 New Zealand 6,844; Japan 6,013; Republic of Korea 4,853.
Gold:
Waste and sweepings value, thouands $16 $99 —  All to Hong Kong.
Metal including alloys, unwrought and
partly wrought kilograms 257,948 268,844 272  Singapore 84,497; Japan 78,232; Switzerland 19,333.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite thousand tons 78,781 107,584 119 Japan 60,690; China 14,594; Republic of Korea 12,744.
Pyrite, roasted 45,662 79,868 —  All to Japan.
Metal:
Scrap 220,414 277,600 —  Japan 123,747; Republic of Korea 53,268; unspecified 43,550.
Pig iron, cast iron, related materials 946 401 —  Singapore 300; New Zealand 49; United Arab Emirates 28.
Ferroalloys:
Ferrochromium 1 61 —  All to New Zealand.
Ferromanganese 43,093 24,918 9,400  Qatar 5,225; Malaysia 3,437; Indonesia 3,101.
Ferronickel — 10 — Al to Thailand.

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

(Metric tons unless otherwise specified)

Commodity

1990

1991

Destinations, 1991

United

States Other (principal)
METALS—Continued
Iron and steel—Continued:
Metal—Continued:
Ferroalloys—Continued:
Ferrosilicomanganese 49,999 53,725 37,940  Saudi Arabia 10,600; Indonesia 2,000; Malaysia 1,372.
Ferrosilicon 7,508 7,820 —  Japan 4,000; New Zealand 2,647; Indonesia 460.
Unspecified 7 42 —  Singapore 40; New Zealand 2.
Steel, primary forms 705,020 730,228 160,139  Iran 208,325; Indonesia 67,118; unspecified 147,358.
Semimanufactures:
Flat-rolled products:
Of iron or nonalloy steel:
Not clad, plated, coated 533,859 472,545 23,845  Japan 99,876; Republic of Korea 93,902; Philippines 89,932.
Clad, plated, coated 353,048 425,340 142,190  Singapore 61,751; New Zealand 32,078; Belgium-Luxembourg
32,016.
Of alloy steel 10,276 3,629 22 Hong Kong 1,171; Papua New Guinea 795; New Zealand 380.
Bars, rods, angles, shapes, sections 122,055 258,552 13,676  Republic of Korea 64,466; Thailand 39,771; unspecified 60,180.
Rails and accessories 15,875 14,456 1,350  Canada 3,259; Malaysia 2,266; unspecified 2,984.
Wire 16,110 16,762 4,456  New Zealand 4,515; Malaysia 1,960; Singapore 973.
Tubes, pipes, fittings 14,428 17,921 329  Papua New Guinea 6,965; Indonesia 4,160; Singapore 2,476.
Lead:
Ore and concentrate 133,003 151,822 —  Japan 79,354; Italy 21,250; United Kingdom 18,500.
Oxides 353 102 32 Papua New Guinea 43; New Zealand 10; Indonesia 6.
Metal including alloys:
Scrap 30,153 32,181 2 Indonesia 13,847; Belgium-Luxembourg 4,737; Republic of Korea
3,736.
Unwrought 293,701 335,042 8,000  United Kingdom 156,629; Republic of Korea 51,108; unspecified
28,478.
Semimanufactures 826 1,367 —  Philippines 504; Singapore 356; Republic of Korea 209.
Magnesium: Metal including alloys, all forms 13 116 30 New Zealand 47; Singapore 17; Malaysia 10.
Manganese:
Oxides 1,439 12,873 9,242  Thailand 520; Mexico 380; unspecified 698.
Metal including alloys, all forms 115 537 —  Japan 464; Hong Kong 40; Indonesia 20.
Mercury value, thousands $18 $6 —  Indonesia $2; Philippines $2.
Molybdenum:
Ore and concentrate — 57 —  All to Germany.
Metal including alloys, all forms
value, thousands $2 $15 $1  Japan $10; New Zealand $2; Papua New Guinea $1.
Nickel:
Ore and concentrate - 40 — Al to Belgium-Luxembourg.
Matte and speiss 25,982 30,954 4,802  Netherlands 15,140; Japan 2,712; unspecified 4,154.
Metal including alloys:
Scrap 410 403 18  United Kingdom 117; Japan 107; Netherlands 106.
Semimanufactures 214 154 43 France 65; New Zealand 10; unspecified 13.
Platinum-group metals:
Ore and concentrate* 1,520 81 5 United Kingdom 76.
Waste and sweepings value, thousands $43 $5,179 $257  United Kingdom $3,743; Italy $776; France $318.

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

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 ls’:::: Other (principal)
METALS—Continued
Platinum-group metals—Continued:
Metals including alloys, unwrought and
partly wrought value, thousand  $4,382 $5,317 $4,309  United Kingdom $483; Hong Kong $216; Republic of Korea $177.
Silicon, high-purity 18,941 5,433 1,739  Japan 1,179; Netherlands 887; Republic of Korea 742.
Silver:
Ore and concentrate 23 39 —  All to Germany.
Waste and sweepings® value, thousands ~ $4,800 $3,176 $931  United Kingdom $1,901; Germany $109; Canada $93.
Metal including alloys, unwrought and
partly wrought do. $38,288  $29,009 $3  Germany $5,430; Singapore $3,003; United Kingdom $2,614.
Tin:
Ore and concentrate 17,241 10,538 —  Malaysia 10,517; Thailand 21.
Metal including alloys:
Scrap 455 744 —  Sri Lanka 624; Hong Kong 46; Pakistan 6.
Unwrought 187 473 281  Malaysia 167; United Kingdom 19; New Zealand 6.
Semimanufactures 1,048 7,457 3 Singapore 4,210; New Zealand 899; India 748.
Titanium:
Ore and concentrate thousand tons 1,062 1,000 295  United Kingdom 204; Japan 173; Mexico 137.
Oxides 28 51,288 22,383  Canada 10,005; United Kingdom 8,000; Saudi Arabia 5,022.
Metal including alloys, all forms 23 867 189 United Kingdom 67; Hong Kong 49; unspecified 174.
Tungsten:
Ore and concentrate 1,945 1,577 282  Republic of Korea 713; Germany 401; Japan 181.
Metal including alloys, all forms 1 12 6  Norway 3; Republic of South Africa 2; New Zealand 1.
Uranium and thorium:
Ores and concentrates value, thousands  $7,133 $2,547 —  France $2,540; Malaysia $6.
Oxides and other compounds do. $2 $2 All to Papua New Guinea.
Vanadium: Metal including alloys, all forms - 124 —  All to Japan.
Zinc:
Ore and concentrate thousand tons 1,271 1,467 10 Japan 664; Republic of Korea 294; Belgium-Luxembourg 186.
Oxides 777 1,620 —  Japan 566; New Zealand 129; unspecified 803.
Blue powder 1,760 2,038 80  India 1047; New Zealand 102; unspecified 474.
Metal including alloys:
Scrap 4,445 3,075 —  India 489; Republic of Korea 65; unspecified 2,438.
Unwrought 178,417 217,016 19,408  Indonesia 35,143; Hong Kong 23,168; unspecified 34,154,
Semimanufactures 47 108 —  Papua New Guinea 82; New Zealand 12; Christmas Islands 6.
Zirconium:
Ore and concentrate 231,551 217,784 14,851  Japan 120,938; Netherlands 17,734; Italy 14,324.
Metal including alloys, all forms 82 338 China 210; Singapore 5; unspecified 122.
Other:
Ores and concentrates 2,412 2,141 —  Japan 1,075; France 816; United Kingdom 134.
Oxides and hydroxides 2,107 5,337 2,599 United Kingdom 701; Belgium-Luxembourg 432; Japan 340.
Ashes and residues 23,143 19,122 44 Japan 12,020; India 5,473; unspecified 785.
Metalloids® 19,945 226 —  Hong Kong 74; Papua New Guinea 69; Finland 35.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 5,395 10,392 6,176  Netherlands 1,525; Germany 500; unspecified 1,026.

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

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 g‘:l::: Other (principal)
INDUSTRIAL MINERALS—Continued
Abrasives, n.e.s.—Continued:
Artificial: Corundum 4 674 —  Japan 530; Republic of South Africa 40; unspecified 101.
Dust and powder of precious and semi-
precious stones including diamond
value, thousands $170 $80 —  Japan $34; New Zealand $13; unspecified $25.
Grinding and polishing wheels and stones 185 205 18  New Zealand 102; Singapore 30; Japan 18.
Barite and witherite 52 1,577 1,364  Papua New Guinea 47; Italy 40; Malaysia 36.
Boron materials:

Crude natural borates - (@) —  All to Papua New Guinea.

Oxides and acids — 1 — Al to Fiji.

Cement 21,284 72,265 —  Philippines 45,741; Singapore 15,577; Papua New Guinea 8,030.
Chalk - 1 —  All to New Zealand.
Clays, crude:

Bentonite 8,799 13,188 305 Hong Kong 4,253; Thailand 1,744; unspecified 3,754.

Kaolin 141,519 146,718 —  Japan 117,655; Finland 7,500; Indonesia 5,193.

Unspecified 2,755 2,042 —  Japan 805; New Zealand 735; unspecified 282.

Cryolite and chiolite 3,009 —
Diamond, natural:

Gem, not set or strung value, thousands  $62,192  $122,339 $8,716  Japan $27,970; Belgium-Luxembourg $26,331; United Kingdom

$21,287.

Industrial stones do. $162 $1,435 $260  Switzerland $463; Ireland $244; Hong Kong $185.
Diatomite and other infusorial earth 216 231 — New Zealand 144; Philippines 58; Papua New Guinea 15.
Feldspar 24,021 17,454 —  Malaysia 5,250; Indonesia 4,951; unspecified 6,014.
Fertilizer materials:

Crude, n.e.s. 7,970 992 —  Indonesia 430; Malaysia 220; unspecified 152.

Manufactured:

Ammonia 120 48,100 —  India 15,754; Papua New Guinea 34; unspecified 32,296.
Nitrogenous 69,001 78,015 —  China 32,911; Philippines 17,102; Papua New Guinea 11,497.
Phosphatic 132 95 —  Papua New Guinea 32; Canada 20; Greece 20.
Potassic 63 123 —  New Zealand 62; Indonesia 34; New Caledonia 20.
Unspecified and mixed 4,674 5,922 —  Papua New Guinea 2,031; New Caledonia 1,515; Philippines 808.
Fluorspar 43 41 — Al to New Zealand.
Graphite, natural 272 40 —  Singapore 21; Germany 15; New Zealand 4.
Gypsum and plaster 23,038 117,224 30,610 New Zealand 63,675; Japan 13,000; Fiji 4,002.
Lime 759 4,793 —  Papua New Guinea 3,869; Thailand 500; New Zealand 203.
Magnesium compounds:
Magnesite, crude 3,262 1,771 —  New Zealand 1,614; Philippines 72; unspecified 49.
Oxides and hydroxides 744 2,116 60 Japan 678; New Zealand 634; Netherlands 324.
Mica: .
Crude including splittings and waste 120 244 —  New Zealand 191; Singapore 38; Malaysia 8.
Worked including agglomerated splittings 298 215 1  Mainly to New Zealand.
Nitrates, crude 3 67 —  United Kingdom 36; Republic of South Africa 17; Fiji 4.
Phosphates, crude 16 7 —  Solomon Islands 4; New Zealand 2; Fiji 1.
Pigments, mineral: Iron oxides and hydroxides,
processed 1,082 1,380 —  Germany 360; Thailand 351; unspecified 286.
See footnotes at end of table.
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TABLE 3—Continued
AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!
(Metric tons unless otherwise specified)
Destinations, 1991
Commodity 1990 1991 lsltr::ee: Other (principal)
INDUSTRIAL MINERALS—Continued
Precious and semiprecious stones other than
diamond:
Natural value, thousands $87,303  $89,107 $3,802  Hong Kong $29,128; Thailand $9,780; Singapore $5,618.
Synthetic do. $338 $621 — _ Hong Kong $437; Republic of Korea $68; United Kingdom $52.
Quartz crystal, piezoelectric do. $645 $1,000 $165  Thailand $344; Hong Kong $171; Singapore $140.
Salt and brine thousand tons 6,469 7,199 26  Japan 4,852; Republic of Korea 719; unspecified 739.
Sodium compounds, n.e.s.:
Soda ash, manufactured 50,053 62,629 —  Philippines 10,625; Hong Kong 9,912; New Zealand 8,372.
Sulfate, manufactured 15 67 14  Republic of South Africa 43; Papua New Guinea 6; Indonesia 2.
Stone, sand and gravel: '
Dimension stone:
Crude and partly worked 2,627 4,226 141  Japan 1,317; Rtaly 380; unspecified 1,811.
‘Worked 2,293 3,756 431  New Zealand 967; Republic of Korea 786; Singapore 308.
Dolomite, chiefly refractory-grade 270,200 302,366 —  All to Japan.
Gravel and crushed rock 11,133 22,903 —  Guam 12,722; Hong Kong 3,580; Philippines 2,804.
Limestone other than dimension 50 141 40  Papua New Guinea 83; Fiji 10; Indonesia 6.
Quartz and quartzite 2,612 1,050 —  Japan 1,030; Thailand 15; Singapore 5.
Sand other than metal-bearing 33,844 56,692 33,528  Saudi Arabia 10,001; Japan 6,042; Hong Kong 2,926.
Sulfur:
Elemental:
Crude including native and byproduct 1,467 30,580 —  Republic of South Africa 28,400; Indonesia 1,406; Philippines 425.
Colloidal, precipitated, sublimed
value, thousands $4 —
Dioxide — 6 —  All to New Zealand.
Sulfuric acid 191 361 —  Papua New Guinea 207; New Caledonia 42; Fiji 40.
Talc, steatite, soapstone, pyrophyllite 146,034 182,748 6,003  Japan 111,021; Netherlands 52,167, Belgium-Luxembourg 11,255.
Vermiculite’ 3 65 —  New Zealand 40; unspecified 25.
Other:
Crude 45,175 35,072 5 Netherlands 16,010; Italy 8,514; Japan 6,139.
Slag and dross, not metal-bearing 10,002 77,052 17  Philippines 70,993; Malaysia 5,047; New Zealand 535.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural 156 912 —  Papua New Guinea 689; Norfolk Islands 89; New Zealand 69.
Carbon black 27,916 31,938 —  Indonesia 12,324; New Zealand 4,692; unspecified 3,826.
Coal:
Anthracite 305,262 346,598 —  France 141,696; Japan 113,733; Republic of Korea 91,077.
Bituminous thousand tons 103,417 113,474 28  Japan 60,718; Republic of Korea 11,238; Netherlands 5,853.
Briquets of anthracite and bituminous coal 120 —
Lignite including briquets 38,465 98,543 —  Germany 61,458; Republic of Korea 37,000; United Kingdom 40.
Coke and semicoke® 604,703 887,793 211,622  Brazil 227,991; Japan 144,764; Malaysia 70,604.
Gas, natural: Gaseous value, thousands $7 $4 —  All to Indonesia.
Peat including briquets and litter 5 23 1 Hong Kong 20; Spain 1; Syria 1.
Petroleum:
Crude thousand 42-gallon barrels 57,344 51,288 8,997  Indonesia 10,538; Japan 2,343; Singapore 1,472.
Refinery products:
Liquefied petroleum gas do. 2 2 —  Mainly to Philippines.
See footnotes at end of table.
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TABLE 3—Continued
AUSTRALIA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 g:::: Other (principal)
MINERAL FUELS AND RELATED
MATERIALS—Continued
Petroleum—Continued:
Refinery products—Continued:
Gasoline:

Aviation thoussand 42-gallon barrels 1,788 —

Motor do. 146 5,087 —  Papua New Guinea 937; Fiji 445; unspecified 526.
Mineral jelly and wax do. 27 32 —  Indonesia 8; New Zealand 6; Papua New Guinea 3.
Kerosene and jet fuel do. 9,338 8,759 —  India 819; French Polynesia 308; bunkers 6,415.
Distillate fuel oil do. 5,898 7,657 74  Papua New Guinea 1,752; Fiji 941; bunkers 1,540.
Lubricants do. 1,850 2,063 ?®  Singapore 542; Hong Kong 354; United Arab Emirates 239.
Residual fuel oil do. 10,177 11,497 334  Singapore 4,764; New Zealand 492; bunkers 4,693.
Bitumen and other residues do. 2 1 —  Mainly to Vanuatu.

Bituminous mixtures do. 3 5 —  Guam 2; Vanuatu 1; Fiji 1.

Table prepared by Douglas Rhoten, Intemational Data Section. Import data are not reported quantitatively.
2L ess than 1/2 unit.

3Includes vanadium.

“May include other precious metal ores and concentrates.

May include other preci tal

SReported under SITC item number as "selenium, phosphorus, etc.”

"Includes perlite.

*Includes retort carbon.

TABLE 4
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992
(Thousand metric tons unless otherwise specified)
Commodity Major P erating. companies Location of main facilities' Annu.a !
and major equity owners capacity
Alumina Alcoa of Australia Ltd., 100% Kwinana refinery, WA 1,660
Do. do. Pinjarra refinery, WA 2,800
Do. do. Wagerup refinery, WA 1,500
Do. Nabalco Pty. Ltd., manager. (Swiss Aluminium Australia Ltd., Gove refinery, NT 1,600
70%; and Gove Aluminium Ltd., 30%)

Do. Queensland Alumina Ltd., operator. (Comalco Ltd., 30.3%; Kaiser Gladstone refinery, QLD 3,000
Aluminum and Chemical Corp. (Australia) Ltd., 28.3%; Alcan
Australia Ltd., 21.4%; and Pechiney Australia Pty. Ltd., 20%)

Do. Worsley Alumina Pty. Ltd., manager. (Reynolds Australia Alumina Worsley refinery, WA 1,400
Ltd., 50%; The Shell Co. of Australia Ltd., 37.5%; Kobe Alumina
Associates (Australia) Pty. Ltd., 10%; and Nissho Iwai Alumina, 2.5%)

Aluminum Alcan Australia Ltd., 100% Kurri Kurri smelter, NSW 150
Do. do. Point Henry smelter, VIC 180
Do. do. Portland Island smelter, VIC 327
Do. Boyne Island Smelters Ltd., manager. (Comalco Ltd., 30%; Australia Boyne Island smelter, QLD 230

Metallgesellschaft AG, 20%; Sumitomo Light Metal Industries, 17%;

Kobe Steel Ltd., 9.5%; Mitsubishi Corp., 9.5%; Yoshida Kogyo KK,

9.5%; and Sumitomo Aluminium Smelting Co. Ltd., 4.5%)
Do. Comalco Aluminium (Bell Bay) Ltd., 100% Bell Bay smelter, TAS 117
Do. Tomago Aluminium Co. Pty. Ltd., manager. (Gove Aluminium Finance = Tomago smelter, NSW 2380

Ltd., 35%; Pechiney Australia Pty. Ltd., 35%; Australian Mutual
Provident Society, 15%; VAW Australia Pty. Ltd., 12%; and Hunter
Douglas Ltd., 3%)

See footnotes at end of table.
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TABLE 4—Continued
AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992
(Thousand metric tons unless otherwise specified)
Commodity Major o?emting companies Location of main facilities' Annu‘al
and major equity owners : capacity
Bauxite® Alcoa of Australia Ltd., 100% Huntly, Jarrahdale, and Willowdale Mines, 22,000
WA
Do. Comalco Aluminium Ltd., 100% Weipa operations, QLD 11,000
Do. Nabalco Pty. Ltd., manager. (Swiss Aluminium Australia Ltd., 70%; Gove Mine, NT 6,100
and Gove Aluminium Ltd., 30%)
Do. Worsley Alumina Pty. Ltd., manager. (Reynolds Australia Alumina Mount Saddleback (Worsley) Mine, WA 3,850
Lid., 50%; The Shell Co. of Australia Ltd., 37.5%; Kobe Alumina
Associates (Australia) Pty. Ltd., 10%; and Nissho-Iwai Alumina
L., 2.5%) .

Cement Adelaide Brighton Cement Ltd., 100% Birkenhead Plant, SA 1,000
Do. do. Geelong Plant, VIC 800
Do. Blue Circle Southern Cement Ltd., 100% Berrima Plant, NSW 1,200
Do. Cockburn Cement Ltd., 100% South Coogee Plant, WA 1,000
Do. Goliath Cement Holdings Ltd., 100% Railton Plant, TAS 1,000
Do. Queensland Cement Ltd., 100% Darra Plant, QLD 700

Coal, black Arco Coal Australia Inc., 80% and manager; Mitsui and Co. Ltd., 20% Gordonstone underground mine, QLD 42,500
Do. Austen and Butta Ltd., 100% South Bulli underground mine, NSW 3,000
Do. BHP Steel Collieries Division Appin underground mine, NSW 2,250
Do. do. Cordeaux underground mine, NSW 2,800
Do. do. Tower underground mine, NSW 1,200
Do. Camberwell Coal Pty. Ltd., operator. (Navidale Pty. Ltd., 50%; Toyota Camberwell open cut, NSW 2,400

Tsusho Corp., 40%; and Dia Coal Ltd., 10%)
Do. Capricorn Coal Management Pty. Ltd., operator. (Shell Co. of Australia German Creek open cut and 6,000

Ltd., 38.08 %; Minproc Energy Pty. Ltd., 26.06%; Jena Pty. Ltd., underground mine, QLD

13.03 %; Coal Developments (German Creek) Pty. Ltd., 12.06%; and

Ruhrkohle Australia Pty. Ltd., 10.77%)
Do. Central Queensland Coal Associates, 100%. (BHP Australia Coal Blackwater open cut, QLD 5,000

Ltd., 44.72% and operator; QCT Resources, 27.78 %; Mitsubishi

Development Pty. Ltd., 13.33%; AMP Society, 8.61%; and

Pancontinental Mining Ltd., 5.56 %)
Do. do. Goonyella open cut, QLD 5,500
Do. do. Norwich Park open cut, QLD 4,500
Do. do. Peak Downs open cut, QLD 5,500
Do. do. Saraji open cut, QLD 4,700
Do. Coal and Allied Industries Ltd., 100% Hunter Valley No. 1 open cut, NSW 5,300
Do. do. Hunter Valley No. 2 open cut, NSW 5,200
Do. Coal and Allied Industries Ltd., 80% and manager; and Pahong Iron Mount Thorley open cut, NSW 6,500

and Steel Co. Ltd., 20%
Do. Clutha, Ltd., 100% Brimestone No. 1 underground miné, NSW 2,400
Do. Curragh Queensland Mining Ltd., operator. [ARCO Coal Australia Curragh open cut, QLD 5,300

Inc., 60%; R.W. Miller Ltd., 30%; and Mitsui Coal Development

(Australia) Lid., 10%]
Do. Pacific Power Angus Place underground mine, NSW 1,300
Do. do. Awaba State underground mine, NSW 1,000
Do. do. Cooranbong underground mine, NSW 1,200
Do. do. Munmorah State underground mine, NSW 1,200
Do. do. Myuna underground mine, NSW 1,500
Do. do. Newstan State underground mine, NSW 2,200
Do. do. Wyee State underground mine, NSW 1,750
Do. Electricity Trust of South Australia, 100% Leigh Creek open cut mine, SA 3,000

See footnotes at end of table.




TABLE 4—Continued

AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Major o;.)erating. companics Location of main facilities' Annu'a 1

and major equity owners capacity

Coal, black—Continued: FAI Mining Lud., 70% and manager; and Macquarie Resources Teralba underground mine, NSW 1,200

Lid., 30%
Do do. West Wallsend underground mine, NSW 2,400
Do Kembla Coal and Coke Pty. Ltd., 100% Tahmoor underground mine, NSW 1,800
Do do. West Cliff underground mine, NSW 3,000
Do. MIM Holdings Ltd., 75%; and AGIP Australia Pty. Ltd., 25% Newlands open cut, QLD 5,000
Do Oakbridge Ltd., 100% Gretley underground mine, NSW 1,000
Do do. Ellalong underground mine, NSW 2,000
Do Oakbridge Ltd., 80%, manager. Sumitomo Coal Mining Co. Ltd., . Baal Bone underground mine, NSW 2,500
20% (Japan)
Do. Oakbridge Ltd., 80%, manager. Kyodo Oil 10% (Japan); and Yukong Clarence underground mine, NSW 1,700
0il Ltd., 10% (Republic of Korea)
Do. Pacific Coal Pty. Ltd., 57.195%, operator; ARCO Coal Australia Blair Athol open cut, QLD 8,000
Inc., 17.527%; ARCO Resources Ltd., 13.889%; and Electric
Power Development Co.-Japan Coal Development, 11.389%
Do. Ulan Coal Mines Ltd., 100% Ulan No. 2 underground mine, NSW 4,600
Do. ‘Wambo Mining Corp. Pty. Lid., 100% ‘Wambo underground mine, NSW 3,000
Coal, brown The State Electricity Commision of Victoria, 100% Latrobe Valley open cut mines (Loy Yang, 48,000
Morwell, Yallourn), VIC
Copper Copper Refineries Pty. Lid., 100% Townsville refinery, QLD 5155
Copper, gold Poseidon Gold Ltd., 100% Gecko Mine, NT ‘16;000
800
Copper, gold, palladium, Southern Copper Ltd., manager. (Enterprise Metals Ltd., 60%:; Port Kembla smelter-refinery, NSW 80
platinum, selenium Furukawa Co. Ltd., 30%; and Nissho-Iwai Corp., 10%)

Copper, gold, silver Renison Goldfields Consolidated Ltd., 100% Mount Lyell Mine, TAS 31,500

Copper, gold, silver, Roxby Mining Corp. Pty. Ltd., 51%; and BP Australia Lid., 49% Oympic Dam Mine, smelter, and refinery, 32,200

uranium . SA

Copper, lead, zinc Cobar Mines Pty. Ltd., 100% Cobar (CSA) Mine, NSW 32,200

Copper, lead, zinc MIM Holdings Ltd., 100% Hilton Mine, QLD 31,200

silver i
Copper, nickel AGIP Australia Pty. Ltd., 100% Radio Hill Mine, WA 11
Copper, zinc Denchurst Ltd., 50% and manager; and Macquarie Resources Benambra Mine, VIC 3200
L., 50%
Diamond Argyle Diamond Mines Pty. Ltd., manager. (CRA Lud., 59.7%; Argyle Mine (AK-1 pipe and 935,000
and Ashton Mining Ltd., 40.3%) alluvial deposits), WA
Do. Poseidon Ltd., 100%. Bow River Mine, WA 1,000
Gas, natural and Woodside Petroleum Pty. Ltd., manager; (BP Developments North West Shelf Gas Project, 140 1920
gas condensate Australia Ltd.; Chevron Asiatic 0il Co.; Shell Development km offshore of Dampier, WA 1160
(Australia) Pty. Lid.; BHP Petroleum (North West Shelf Pty.)
Ltd.; and Japan Australia oil MiMi) Pty. Lud., each with 16.67%)

Gold’ ACM Gold L., 100% Golden Crown Mine, WA 1,150
Do. do. Wirralie Mine, QLD 3,200
Do. do. Big Bell Mine, WA 5,500
Do. Alcoa of Australia Ltd., 100% Hedges Mine, WA 4,900
Do. Asarco Australia Ltd., 100% Wiluna Mine, WA 4,225
Do. ‘Australian Gold Refineries, 100% Kalgoorie refinery, WA 1246,000

(State of Western Australia agency) :
Do. do. Perth refinery (Newburn), WA 1295 000

See footnotes at end of table.
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TABLE 4—Continued

AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Msjor operating companies Location of main facilities’ Annual
and major equity owners capacity
Gold’—Continued: Aztec Mining Co. Ltd., operator, 62%; and Forrestania Gold Bounty Mine, WA 2,500
NL, 38%
Do. Carpentaria Gold Pty. Lid., 100% Tick Hill Mine, QLD 5,500
Do. Central Coast Exploration NL, manager, 66.67%; and Croydon Mine, QLD 4,700
Pancontinental Mining L., 33.33%
Do. Dominion Mining Ltd., 100% Cosmo Howley Mine, NT 1,700
Do. do. Gabanintha Mine, WA 2,300
Do. Forsayth NL, operator, 50%; and Reynolds Australia Mines Mount Gibson Mine, WA 3,450
L., 50%
Do. Golden Kilometre Mines Joint Venture, Manager. (Southern Golden Kilometre Mine, WA 1,750
Resources Ltd., 55 %; Square Gold and Minerals L., 25%;
and Black Flag Consolidated, 20%)
Do. Golden Valley Joint Venture, manager. Delta Gold NL, 50%; Kanowna Belle, WA 5,600
and Peko Gold Ltd., 50%
Do. Hampton Areas Australia L., 100% Jubilee Mine, WA 2,300
Do. Homestake Gold of Australia, 100% Fortnum Mine, WA 1,500
Do. Kalgoorlie Consolidated Gold Mines Pty. L., manager. Kalgoorlie Super Pit, WA 16,000
(Gold Mines of Kalgoorlie Ltd., 50%; and Homestake
Gold of Australia Ltd., 50%)
Do. do. Mount Charlotte Mine, QLD 4,300
Do. Kidston Gold Mines Lid., 100% Kidston Mine, QLD 6,000
Do. Mount Leyshon Gold Mines Ltd., 100% Mount Leyshon Mine, QLD 7,000
Do. Newcrest Mining Ltd., 100% Ora Banada Mine, WA 2,650
Do. do. Telfer Mine, WA 12,000
Do. do. Tuckabianna Mine, WA 1,700
Do. Newmont Australia Ltd., manager, 80%; and Mount Martin New Celebration Mine, WA 4,750
Gold Mines NL, 20%
Do. Niugini Mining Ltd., 100% Red Dome Mine, QLD 2,000
Do. North Flinders Mines Lud., 100% The Granites Mine, NT 4,750
Do. Pajingo Gold Mine Pty. Lid., 100% Pajingo Mine, QLD 1,900
Do. Perserverance Corp. Ltd., 100% Nagambie Mine, VIC 1,250
Do. Placer Pacific Ltd., manager, 60%; and Delta Gold NL, 40% Granny Smith Mine, WA 4,800
Do. Plutonic Resources L., 100% Plutonic Mine, WA 5,000
Do. Renison Goldfields Consolidated Ltd., 100% Lucky Draw Mine, NSW 1,500
Do. do. Pine Creek Mine, NT 3,100
Do. Sons of Gwalia NL, 100% Leonora Mine, WA 2,800
Do. Western Mining Corp. Ltd., 50%; and Central Norseman Stawell Mine, VIC 1,100
Gold Corp., 50%
Do. Western Mining Corp. L., 100% Kambalda (St. Ives) Mines, WA 7,500
Do. do. Mount Magnet Mine, WA 5,000
Do. Zappan NL, 100% Tanami Mine, NT 1,900
Gold, copper Cyprus Gold Australia, Corp., 50 % and manager; Arimco NL, Selwyn (Starra) Mine, QLD 3,600
25%; and Elders Mining Pty. Ltd., 25% 10,000
Do. Worsley Alumina Pry. Ltd., manager. (Reynolds Australia Metals Boddington Mine, WA 11,000
Ltd., 40%; Billiton Australia Gold Pty. Ltd., 30%; Newcrest 1310,000

Mining Ltd., 20%; and Kobe Alumina Associates (Australia)
Pty. Lud., 10%)

See footnotes at end of table.

THE MINERAL INDUSTRY OF AUSTRALIA—1992




TABLE 4—Continued

AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Major operating companics Location of main facilities' Annual
and major equity owners capacity
Gold, copper, lead, Enterprise Metals Ltd., 100% Peak Mine, NSW 3,100
zinc 62,250
144,850
153,600
Gold, silver MIM Holdings Ltd., 100% Pacific precious metals refinery, 121,900
NSW 16500
Do. Paragon Resources NL, 100% Temora Mine, NSW 2,250
Iron ore BHP Iron Ore Pty. Ltd., 55%; BHP Australia Coal Pty. Ltd., Kennedy Gap, Nimingarra, Shay Gap, 6,500
30%; CI Minerals Australia Pty. Ltd., 8%; and Sunrise Hill, and Yarrie deposits, WA
Mitsui and Iron Ore Corp. Ltd., 7%
Do. BHP Iron Ore Pty. Lid., 55%; Pilbarra Iron Mount Whaleback (Mount Newman) 30,000
Ltd., 30%; Mitsui-C. Itoh Pty. Lid., 10%; Mine, WA
CI Minerals Australia Pty. Ltd., 5%
Do. do. Orebody 29, WA 5,000
Do. BHP Iron Pty. Ltd., 85%; CI Minerals Australia Pty. Yandi Mine, WA 5,000
Ltd., 8%; and Mitsui Iron Ore Corp. Pty. Ltd., 7%
Do. Channar Management Services, manager. (Hamersley Iron Channar Mine, WA 3,000
Pty. Ltd., 60%; and CMIEC (Channar) Pty. Ltd.,
40%, a People’s Republic of China Government Agency)
Do. Hamersley Iron Pty. Ltd., 100% Mount Tom Price and Paraburdoo Mines, 42,000
WA
Do. Robe River Iron Associates, manager. (North Broken Pannawonica-Deepdale Mines, WA 27,000
Hill-Peko Ltd., 53 %; Robe River Mining Co. Pty. Ltd.,
20%; Pannawonica Iron Associates, 10%; and
Cape Lambert Iron Associates, 5 %)
Do. Savage River Mines, operator. (Pickands Mather and Co. Savage River Mine, TAS 1,300
International, 5 %)
Lead MIM Holdings Ltd., 100% Mount Isa smelter, QLD 210
Do. Pasminco Ltd., 100% Port Pirie refinery-smelter, SA 235
Lthium Gwalia Consolidated. Ltd., 100% Greenbushes Mine, WA 1784
Manganese Groote Eylandt Mining Co. Pty. Ltd., 100% Groote Eylandt Mine, NT 22,300
Do. Portman Mining Ltd., 50% and manager; and Gayna Park Woodie Woodie Mine, WA 3400
Pty. Lud., 50%
Manganese alloys Tasmanian Electro Metallurgical Co. Pty. Ltd., 100% Bell Bay smelter, TAS ¥190
Mineral sands Cable Sands (WA) Pry. L., 100% Busselton East and Waroona Mines 19200
and associated Bunbury dry bt
processing plant, WA 215
us
Do. Consolidated Rutile Ltd., 100% Amity, Bayside, and Gordon Mines 19280
on North Stradbroke Island and =85
associated Pinkenba dry 2100
processing plant, QLD 1
Do. Mineral Deposits Ltd., 100% Stockton and Viney Creek Mines and 230
associated Hawks Nest dry processing 225
plant, NSW 10
Do. Minproc Chemical Co. Pty. Ltd., manager, Cooljarloo Mine and associated 19180
50%; and Kerr-McGee Chemical Corp., Chandala dry processing and 9
50% (Tiwest Joint Venture) synthetic rutile plants; and »1
Kwinana titanium pigment 235
plant, WA 2168
260
54
See footnotes at end of table.
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TABLE 4—Continued

AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Major Operating companies Location of main facilities' Annu3l 1
and major equity owners capacity
Mineral sands— Newcrest Mining Ltd., 100% Woodburn Mine (includes Newrybar, - *10
Continued: Richmond River, Lennox Head, Hastings 210
Point, and Byron Bay) and associated
Woodburn dry processing plant, NSW
Do. RGC Mineral Sands Ltd., 100% Capel Mine and associated Capel dry 19360
processing and synthetic rutile plants, 2100
WA; Eneabba and Encabba West Mines 21170
and associated Eneabba dry processing 2300
and Narngulu dry processing and synthetic 215
rutile plants, WA
Do. RZM Pty. Lud., 100% Nabiac Mine and associated Harrington 235
dry processing plant; 4 mines in Tomago 235
area and associated Tomago dry processing 10
plant, NSW
Do. Westralian Sands Pty. Ltd., 100% North Capel,?® Yoganup Extended,” and 19540
Yoganup North Mines and associated 250
Capel dry processing and synthetic 22
rutile and North Capel dry processing 21100
plants, WA
Do. Wimmera Industrial Minerals Pty. Ltd., 100% WIM 150 (Horsham) Mine, VIC 2250
100
. 2120
Nickel Outokumpu Australia Pty. Ltd. and Outokumpu Western Forrestania deposits, 375 km 71 28,000
Australia Pty. Ltd., 50% each and both wholly southeast of Perth, WA
owned subsidiaries of Outokumpu Oy of Finland.
Do. Queensland Nickel Joint Venture, manager. (Queensland Nickel Yabulu refinery, QLD %26
Pty. Ltd., 80; and Resources North Queensland Pty. Ltd.,
a subsidiary of the Queensland Government, 20%)
Do. Western Mining Corp. Ltd., 100% Kalgoorlie smelter, WA 3180
Do. do. Kambalda Nickel Operations, WA 31,600
Do. do. Kwinana refinery, WA 242
Do. do. Leinster Nickel Operations, WA 32,000
Do. Western Mining Corp., 50% and manager; and Outokumpu Mount Keith Mine,*® WA 2128,000
Metals and Resources Oy, 50%
Opal Many small producers Andamooka and Coober Pedy areas, SA; NA
Lightening Ridge area, NSW
Petroleum® Ampol Refineries Ltd., 100% Lytton refinery, QLD 74
Do BP Refinery (Bulwer Island) Pty. Ltd., 100% Bulwer Island refinery, QLD 53
Do. BP Refinery (Kwinana) Pty. Ltd., 100% Kwinana refinery, WA 120
Do. Caltex Refining Co. Pty. Lid., 100% Kurnell refinery, NSW 108
Do. Petroleum Refineries (Australia) Pty. Ltd., manager. Altona refinery, VIC 108
(Mobil Oil Australia Ltd., 100%)
Do. Ampol Refineries Ltd., 100% Port Stanvac refinery, SA 72
Do. Shell Refining (Australia) Pty. Ltd., 100% Clyde refinery, NSW 91
Do. do. Geelong refinery, NSW 132
Salt Dampier Salt (Operations) Pty. Ltd., 100% Dampier and Lake McCleod Fields, WA 4,500
Do. Cargill Australia Ltd., 100% Leslie Salt operations, WA 2,250
Steel BHP Steel Ltd., 100% Newcastle steelworks, NSW 1,800
Do. do. Port Kembla steelworks, NSW 3,800

See footnotes at end of table.
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TABLE 4—Continued

AUSTRALIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Major ogerating companies Location of main facilities' Annu? !
and major equity owners capacity
Steel—Continued: BHP Steel Ltd., 100% Whyalla steelworks, SA 1,100
Do. do. Sydney (Rooty Hill) Minimill, NSW 250
Talc Three Springs Talc Pty. Ltd., 100% Three Springs Mines, WA 200
Tin Renison Goldfields Consolidated Ltd., 100% Renison Bell Mine, TAS 3825
Tin, tantalum Gwalia Consolidated Ltd., 100% Greenbushes Mine, WA 2,200
Uranium Energy Resources of Australia Ltd., 100% Ranger Mine, NT 34,500
Zinc Pasminco Ltd., 100% Ridson refinery, TAS 212
Do. do. . Cockle Creek refinery-smelter, NSW 80
Zinc, copper, gold, Australian Consolidated Ltd., operator. (Normandy Metals Ltd., 45%; Scuddles (Golden Grove) Mine, WA 3800
silver Esso Australia Resources, 35%; and Aztec Mining Co. Ltd., 20%)
Zinc, lead BHP Minerals Ltd., 100% Cadjebut Mine, WA 3550
Zinc, lead, copper, Aberfoyle Ltd., 100% Hellyer Mine, TAS 1,250
silver, gold
Do. Denchurst Ltd., 100% Woodlawn Mine, NSW 3750
Do. Pasminco Ltd., 100% Rosebery Mine, TAS 3500
Zinc, lead, silver MIM Holdings Ltd., 100% Mount Isa Mine, QLD 311,000
Do. Nicron Resources Ltd., 100% Woodcutters Mine, NT 3500
Zinc, lead, silver, Pasminco Ltd., 100% Pasminco’s South Operation (Broken Hill 32,500
copper South Mine), NSW
Zinc, lead, silver, do. Elura Mine, NSW 31,250
copper, gold
Do. Pancontinental Mining Ltd., manager, 50%; Outokumpu Thalanga Mine, QLD 3550
Australia Pty. Ltd., 25%; and Agip Australia Pty. Ltd., 25%
Zirconia Z-Tech Pty. Lid., 100% Rockingham, WA 33450

NA Not available.

3Ore.
SRefined copper.

Kilograms gold.
$Copper-nickel matte.
*Thousand carats.

STimenite.
Rutile.
2Synthetic rutile.
2Zircon.
SMonazite.
Leucoxene.

%Closed temporarily.

PNickel in oxides.

“31Nickel matte.

STons copper-in-concentrates.

2Titanium dioxide pigment.

Tons nickel-in-concentrates.
23cheduled to begin production in early 1993.

“Initial capacity, expected to increase to 4.2 million tons black coal by 1995.

1020 million cubic meters per day natural gas.
"Thousand 42-gallon barrels per day gas condensate.
YKilograms refined gokd.

3Tons copper concentrate.

“Tons zinc-in-concentrates.

Tons crude lead containing silver.

16Tons zinc concentrate.

Spodumene concentrate.

"Ferromanganese and/or silicomanganese.

%Scheduled to begin production in 1995.

*Refined nickel with copper sulfide and mixed nickel-cobalt sulfides.
3Thousand 42-gallon barrels per day.

$Tons triuranium octoxide.

3%Tons high-purity zirconia powder.

THE MINERAL INDUSTRY OF AUSTRALIA—1992

INSW New South Wales; NT Northern Territory; QLD Queensland; SA South Australia; TAS Tasmania; VIC Victoria; WA Western Australia.
2Capacity scheduled for early 1993. 1992 capacity was 240,000 tons of aluminum.
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TABLE 5

AUSTRALIA: LARGEST AUSTRALIAN GOLD MINDS IN 1992

Mine and State or Territory (innl)::::s‘;
1. Kalgoorlie Super Pit, Western Australia 16,192
2. Telfer, Western Australia 11,822
3. Boddington, Western Australia 10,937
4. Kambalda (St. Ives), Western Australia 7,338
5. Mount Leyshon, Queensland 7,202
6. Kidston, Queensland 5,890
7. Big Bell, Western Australia 5,681
8. Tick Hill, Queensland 5,518
9. Mount Magnet, Western Australia 5,242
10. Plutonic, Western Australia 5,181
11. Hedges, Western Australia 4,871
12. Granny Smith, Western Australia 4,799
13. New Celebration, Western Australia 4,754
14. The Granites, Northern Territory 4,751
15. Mount Charlotte, Western Australia 4,364

Source: Metallica 2000.

TABLE 6

FOR 1992

(Thousand metric tons unless otherwise specified)

AUSTRALIA: RESERVES OF MAJOR MINERAL COMMODITIES'

Commodity Reserves

Antimony 63.5
Bauxite million metric tons 2,379
Black coal:

In situ billion metric tons 72

Recoverable do. 52
Brown coal:

In situ do. 46

Recoverable do. 41
Cadmium 50.2
Cobalt 53
Columbium 34
Copper million metric tons
Diamond:

Gem and near gem million carats 366

Industrial do. 458
Gold metric tons 2,466
Iron ore billion metric tons 17.9
Lead million metric tons 8.9
Lithium 160
Manganese ore million metric tons 108
Mineral sands:

Iimenite do. 111.8

Rutile do. 13.5

Zircon do. 20.3

See footnotes at end of table.
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TABLE 6—Continued

FOR 1992

(Thousand metric tons unless otherwise specified)

AUSTRALIA: RESERVES OF MAJOR MINERAL COMMODITIES"

Commodity Reserves

Nickel million metric tons 2.7
Petroleum, recoverable:

Condensate billion liters 118

Crude do. 285

Liquid petroleum gas do. 129

Natural gas billion cubic meters 888
Platinum-group metals (Pd, Pt) metric tons 17
Rare earths (REO plus Y,0,) 300
Silver 17.0
Tantalum 59
Tin 99.7
Tungsten 1.1
Uranium, recoverable 462
Vanadium 24
Zinc million metric tons 15.0

'As of Dec. 31, 1992.

Source: Bureau of Resource Sciences.
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Despite healthy signs, the Bangladeshi
economy was not in good shape in 1992.
Although inflation stayed well under
control and the foreign exchange reserves
rose to record levels, the economic
growth was 3.8%, slightly below the
4.5% rate registered in the previous year,
owing to a decline in disbursements of
foreign assistance. Foreign assistance
contributed the equivalent of 7% of the
gross domestic product (GDP).

Public enterprises that were state-run
and state-financed were large, inefficient,
and insufferable; they were a drag on the
economy. The Government made little
progress in privatizing inefficient state-
owned industries or reducing the public
payroll. A new generation of home-
grown entrepreneurs was beginning to
make its mark. However, they were
frustrated by corruption and the
bureaucracy’s traditional distaste for
business. As a result, much of the
private sector grew soft from a diet of
protectionism. The country had difficulty
in creating a free-market economy in the
Third World, where entrenched interests
stood in the way of market reform.

The Government liberalized foreign
exchange controls and allowed foreign-
owned and joint-venture companies to
borrow unlimited loans in takas, the local
currency, and short-term foreign currency
loans without central bank permission.
The Government established a new
industrial policy that streamlined standard
procedures and allowed foreign investors
to repatriate profits without its approval.
It also planned to cut import duties, to
lower the top income tax rate from 45 %
to 30%, and to eliminate taxes on capital
gains.

Industrial development was hampered
by a strong Government commitment to

THE MINERAL INDUSTRY OF

BANGLADESH

By Chin S. Kuo

intervention in trade and industry
policies. Stagnant industrial growth was
only 4%, even after including the export
garment industry. Industry contributed
approximately a 16 % share of GDP. The
public sector accounted for only one-
fourth of the country’s industrial output.
Without increases in private and foreign
investment, an upsurge in the industrial
growth rate was unlikely.

The Government invited foreign and
local investors to buy interests in its five
state-controlled fertilizer companies and
participate in a $170 million' revamping
of its natural gas-based fertilizer complex
at Fenchuganj, Khulna District. The
upgrade was expected to boost urea
production to 180,000 mt/a. About 30%
of funding was to come from
international loans.

The U.S. aid-financed Bangladeshi
tender for 30,000 tons of diammonium
phosphate was closed in October.
However, offers totaling 240,000 tons
were made. Japan agreed to grant
Bangladesh $54 million for debt relief
and $8.7 million to control soil erosion
near Meghna, outside Dhaka. The
Government planned to use the funds
saved from debt servicing to import
essential industrial raw  materials,
machinery, and parts.

The China National Machinery Import
and Export Corp. was awarded a contract
to build a $200 million coal mine at
Barapukuria in the northwestern district
of Dinajpur. The mine was to produce 1
Mmt/a of coal, and China was to provide
loans to cover most of the capital costs.
Construction was expected to take 3
years. Bangladesh signed a draft
memorandum of understanding with
North Korea for Maddyapara hard-rock
mining for an undisclosed commodity.

THE MINERAL INDUSTRY OF BANGLADESH—1992

Bangladesh’s proven reserves of oil
were estimated at 7.6 Mbbl. Average
production rate of crude oil was 200
bbl/d. Crude oil totaling 1 Mmt/a was
imported from Iran, Saudi Arabia, and
the United Arab Emirates. The country’s
Eastern Oil Refinery processed 1 Mmt/a
of crude oil in 1992. The World Bank
and the Asian Development Bank agreed
to finance a secondary conversion unit,
which was expected to process an
additional 500,000 mt/a.

Natural gas remained the country’s
most abundant energy resource. The
official estimates of its recoverable
reserves were put at 303 billion m’.
Cumulative national production for 1992
was 48 billion m* from 17 wells.

'When necessary, values have been converted from
Bangladesh taka to U.S. dollars at the rate of
Taka39.13 =US$1.00for 1992.
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TABLE 1

BANGLADESH: PRODUCTION OF MINERAL COMMODITIES!
(Metric tons unless otherwise specified)
Commodity® 1988 1989 1990 1991 1992°

Cement, hydraulic® 310,077 343,990 337,359 274,551 290,000
Clays: Kaolin® 10,097 7,092 7,223 7,338 7,300
Gas, natural, marketed® ¢ million cubic meters 4,113 4,413 4,754 4,893 4,900
Iron and steel: Metal:?

Steel, crude (ingot only) 70,036 86,274 75,029 57,520 44,000

Steel products 114,420 109,161 87,422 95,016 90,000
Nitrogen: N content of urea, ammonia, and ammonium

sulfate 673,400 775,000 700,500 667,300 769,900

Petroleum:

Crude thousand 42-gallon barrels 1,687 1,287 1,191 °1,200 1,100

Refinery products do. 7,411 7,688 7,500 7,600 7,700
Salt, marine* 3 409,000 415,000 350,000 300,000 320,000
Stone: Limestone® 32,933 29,457 38,008 42,484 47,000

“Estimated.
'Table includes data available through Aug. 31, 1993,

inadequate to make reliable estimates of output levels.
*Data arc for years ending June 30 of that stated.

SReported figure.

52

’In addition to the commodities listed, crude construction materials such as sand and

gravel and other varieties of stone presumably are produced, but available information is

“Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible.
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The Kingdom of Bhutan, a landlocked
mountainous country with a land area
slightly larger than Switzerland, is
situated on the southeast slope of the
Himalayas, bordered on the north and
east by Tibet of China and on the south
and west by the Assam-Bengal Plain of
India. The mineral resources of Bhutan
have not been fully surveyed. However,
mineral deposits of beryl, coal, copper,
dolomite, graphite, gypsum, iron, lead,
limestone, marble, mica, pyrite, slate,
silver, talc, tin, tungsten, and zinc
reportedly have been discovered by the
Bhutan authorities in various parts of the
country. Currently, dolomite, gypsum,
limestone, sand and gravel, and slate
were being mined for the manufacture of
cement, calcium carbide, and construction
materials. Small quantities of copper,
iron, and silver reportedly have long been
mined for craftsmen. Coal and graphite
also have been mined in past years.

Bhutan’s mining sector, composed of
several small-scale industrial minerals
mining firms, is the smallest sector of
Bhutan’s economy. The output of the
mining and quarrying industries,
according to the latest United Nations’
statistics, accounted for only 0.9 % of the
country’s GDP. The total value of
minerals output was estimated at $3
million,' while Bhutan’s GDP was
estimated at $330 million in 1992.
Bhutan also has a small mineral
processing industry, which is composed
of a cement plant, a calcium carbide
plant, a salt iodization plant, and a
ferroalloys plant, which was expected to
come on-stream in 1993.

Most dolomite, gypsum, and
limestone, produced in the mining
districts of Paro and Samchi in western
Bhutan, were for the manufacture of
cement. The 155,000-mt/a cement plant
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at Gomptu, about 50 km south of
Thimphu (national capital), is owned and
operated by Penden Cement Authority
Ltd. Cement production was operating at
near capacity in 1991 and 1992, but was
17% below capacity in 1990 owing to
electrical power disruption caused by
militants. In past years, some cement has
been exported to neighboring states.?

Limestone produced from the Pasakha
area of the Sarbhang mining district in
southern Bhutan was used for the
manufacture of calcium carbide. The
22,000-mt/a calcium carbide plant, at
Pasakha near Phunchholing in southern
Bhutan, is operated by Bhutan Carbide &
Chemicals Ltd. (BCCL). BCCL is 36%
owned by the Government of Bhutan,
20% by Tashi Commercial Corp. (TCC),
and 44% by public shareholders. The
plant was operating near capacity, and all
calcium carbide production was for
export.

Under an agreement signed in October
1990, a joint-venture company, Bhutan
Ferro Alloys Ltd. (BFAL), was
established for building and operating a
15,000-mt/a ferroalloys plant at Pasakha
near a hydroelectric powerplant, about
179 km southwest of Thimphu. In 1991,
a $17 million contract had been awarded
to Elkem Technology A/S of Norway and
Elkem Engineering of India to supply a
28-MVeA furnace and pollution control
equipment.’

The total cost of the ferroalloy
complex was estimated at $26 million.
Construction of the ferroalloys plant was
expected to be completed in mid-1993.
The raw material of the plant will be
supplied from a quartzite mine with
proven reserves of about 3.5 Mmt in the
Samchi mining district. In 1992, a 12-
year sales contract was signed with
Marubeni Corp. of Japan for exporting

5,700 mt/a of ferrosilicon and 3,000 mt/a
of microsilica to Japan and other
countries. BFAL is owned 25% each by
the Government and BCCL,, 20% each by
TCC and Marubeni Corp., and 10% by
public shareholders.

Reserves of most Bhutan’s minerals
were unknown largely due to the
difficulty of access to much of the
country with its high relief and lack of
roads. Systematic exploration and
geologic mapping are still in an incipient
stage. However, the Himalayas are
known to include thick sequences of
carbonate rocks and Bhutan’s mineral
reserves of dolomite and limestone were
considered to be large.  Likewise,
quartzite reserves were considered to be
large. Reserves of quartzite recently
have been estimated at 5.5 Mmt in the
Samchi mining district of western Bhutan.

Bhutan has 1,304 km of roads, of
which 418 km is paved, 515 km
improved, and 371 km unimproved.
There are two airports, but no rail
network in Bhutan. Telecommunication,
linking only with India, is inadequate
with other parts of the world. Bhutan’s
main power source was from its 336-MW
giant Chukha hydroelectric power stations
on the Wangchu River of southwestern
Bhutan. The power stations not only
provided electricity to central and
southern Bhutan, where several mineral
processing plants are located, but also
sold a substantial part of the output to
India. With two to three other small
powerplants, Bhutan’s total installed
capacity was estimated at more than 350
MW,

Bhutan’s economy is one of the least
developed in the world. Its development
is largely dependent on foreign financial
and technical aid from India, Japan, and
international organizations. Cooperation
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between Bhutan and India in the power
sector is expected to continue, and
mineral trade is expected to expand into
countries other than India when the
ferroalloys plant comes on-stream in 1993
and cement production increases in the
next few years. However, Bhutan’s
economic development will require
upgrading of its infrastructure, such as
highway network expansion, telephone
system modernization, and hydroelectric
power generation capacity expansion.
Further mineral exploration is a
prerequisite to growth in Bhutan’s small
mining sector. '

'Where appropriate, values have been converted from
Bhutanese ngultum (Nu) to U.S. dollars at the rate of
Nu25.45=US$1.00in 1992.

2Far Eastern Economic Review (Hong Kong). Bhutan
in Asia 1992 Yearbook, Dec. 1991, p. 85.

3Metal Bulletin (London). No. 7509, Aug. 20, 1990,
p. 1; No. 7601, July 25, 1991, p. 9.
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TABLE 1
BHUTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES'

Commodity? 1988 1990 1991 1992
Cement 147,692 151,676 153,000 153,000 127,000
Dolomite 80,000 90,000 100,000 90,000 90,000
Gypsum 20,000 22,000 22,000 22,000 20,000
Limestone 200,000 200,000 220,000 220,000 190,000

'Table includes data available through Mar. 26, 1993.

2In addition to the commodities listed, crude construction materials such as sand and gravel and varicties of stone
presumably are produced, but available information is inadequate to make reliable estimates of output levels.
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Brunei, on the northwest coast of
Bomneo Island, has extensive reserves of
petroleum and natural gas. Brunei,
despite its small land area, was the
world’s fourth largest producer of LNG.
In 1992, it ranked the sixth largest
producer of crude petroleum and the
seventh largest producer of natural gas in
the Asia and Pacific region. Mining
activity in Brunei involved only
production and processing of crude
petroleum and natural gas. The oil and
gas industry, which employed about
6,000 workers or 7% of the total work
force, contributed more than 65% of
Brunei’s GDP and provided about 55 % of
Government revenues.

Brunei’s GDP was estimated to have
grown by 1% to $3.8 billion! The
economic growth of this small Sultanate
is almost entirely dependent on increased
production and exports of crude
petroleum and natural gas. Exports of
crude petroleum, natural gas (in the form
of LNG), and refined petroleum products
accounted for about 96% of Brunei’s
export earnings. In 1992, Brunei’s
export earnings were estimated at $2.6
billion, of which about 46 % was from
exports of LNG, 43% from exports of
crude petroleum, and 7% from exports of
refined petroleum products. Japan
remained the dominant importer of
Brunei’s crude petroleum and LNG in
1992. The Republic of Korea,
Singapore, and Thailand were other
important crude petroleum importers.

Production of oil and gas in 1992 was
from six offshore fields—Southwest
Ampa, Champion, Magpie, Fairley,
Fairley-Baram, and Gannet—and from
two onshore fields in Serai and Rasau.
Brunei Shell Petroleum Co. Sdn. Bhd., a
50-50 joint venture of Royal Dutch Shell
Group Co. and the Government of
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Brunei, was the country’s only producer
of crude petroleum and natural gas. To
meet domestic demand for refined
petroleum products, Brunei Shell operated
a 8,500-bbl/d petroleum refinery at Serai.
Major refined petroleum products
included gasoline and distillate fuel oil.

In 1992, production of crude
petroleum rose by 10.3% to an average
of 161,000 bbl/d, of which about 70%
was from the Southwest Ampa and
Champion Fields. Crude petroleum
output was more than the 150,000-bbl/d
limit in 1992. During the Gulf war, the
Government lifted its own restricted
production under the 1988 conservation
policy. According to an industry analyst,
the high output level achieved in 1992
was partially due to successful pressure
by Brunei Shell on the Government for an
increase in oil production so as to recoup
it heavy investment in high-technology
exploration, such as its three-dimensional
seismic exploration technique.

Production of natural gas increased by
3.7% to about 9.5 billion m?, of which
more than 95% was from the Southwest
Ampa, Champion, and Fairley Fields.
Brunei LNG Sdn. Bhd. purchased natural
gas from Brunei Shell and produced LNG
at the Lumut LNG plant with a capacity
of 5 Mmt/a. Exports of LNG were 5.4
Mmt valued at about $1.2 billionin 1992.
Virtually all LNG output was exported to
Japan under a 20-year contract.

The existing 20-year contract will
expire at the end of March 1993.
Negotiations on a new 20-year contract
between Brunei LNG and the Japanese
buyers continued, but no agreement had
been reached by yearend because of
disagreements over price. Brunei LNG
was owned 50% by the Government of
Brunei and 25 % each by Brunei Shell and
Mitsubishi Corp. of Japan. The three

Japanese buyers are Tokyo Electric
Power Co. Inc., Tokyo Gas Co. Ltd.,
and Osaka Gas Co. Ltd.

In June, Brunei LNG awarded a $59
million turnkey contract to Hollandsche
Beton Group NV of the Netherlands to
build additional LNG loading facilities at
its Lumut LNG complex. The turnkey
project involves design, engineering,
procurement, and the construction of a
426-m trestle and loading platform and
the installation of three LNG loading
arms. The loading facilities, capable of
handling LNG carriers of 75,000 to
135,000 . m?, were expected to be
completed by early 1994.2

In February, Brunei Shell announced
that it had made a significant discovery in
the South China Sea. The new
discovery, near the Iron Duke Field,
flowed at more than 500,000 m® of gas
and 140 m® of condensate per day.
Future development of oilfields and
gasfields by Brunei Shell includes the
Egret, Iron Duke, and Champion West
Fields near the existing infrastructure.’

According to oil and gas industry
sources, Brunei’s estimated proven
reserves of crude petroleum and natural
gas, as of January 1992, were 1.35
billion bbl and 317.15 billion m’
respectively. Most of the proven oil and
gas reserves were in the Southwest Ampa
and Champion Fields.

'Where appropriate, values have been converted from
Brunei dollars (BS) to U.S. dollars at the rate of
B$1.62=US$1.00in 1992. Brunei dollars are convertible
at a par with Singapore dollars.

20il & Gas Joumnal. V. 90, No. 22, 1992, p. 44.

3South-East Asia Mining Letter (London). Brunei
Deepest Drilling Discovery. V. 4, No. 4, Feb. 28, 1992, p.
8.
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THE MINERAL INDUSTRY OF

BURMA (MYANMAR)

Burma, once an important producer
and exporter of crude petroleum, lead,
silver, and zinc in Asia during the
1950’s, produced only modest amounts of
metallic minerals, such as chromium,
copper, gold, lead, silver, tin, tungsten,
and zinc; industrial minerals, such as
barite, clays, dolomite, feldspar, gypsum,
limestone, precious stones, and salt; and
mineral fuels, such as coal, natural gas,
and crude petroleum. Most of the
production was for its own consumption.
However, most of the jade and precious
stones production, such as diamond,
rubies, sapphires, and other gems, and
certain amounts of copper, tin, and zinc
were exported. Burma, with only 57%
of its land geologically mapped, has
potential for a wide variety of uncharted
minerals. These minerals include
antimony, chromium, copper, diamond,
gems, gold, lead, natural gas, nickel,
crude petroleum, platinum-group metals,
silver, and zinc.

Burma’s mineral industry is composed
of three State-owned metals mining
enterprises, a State-owned petroleum and
gas enterprise, and many small-scale
private and local enterprises. The total
work force of the mining sector was
estimated at 83,000 or about 0.5% of
Burma’s labor force in 1992. According
to the Burmese Ministry of National
Planning and Economic Development, the
total output of the mining sector, in 1986
constant producers’ prices, was valued at
$76 million' or 0.89% of Burma’s gross
domestic product (the total value of net
output and services), which was valued at
$8.5 billion for fiscal year 1992. Of the
total output of the mining sector, about
73% was produced by the State-owned
enterprises, 26% by the private
enterprises, and 1% by cooperatives.?

Minerals production in Burma had
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been declining since the 1960’s. In 1989,
the Government adopted an open-door
policy and a liberal foreign investment
law to encourage participation of foreign
mining companies in exploration and
development of Burma’s mineral
resources. According to the Burmese
Department of Geological Survey and
Mineral Exploration, since 1989 no
substantial foreign capital had been
invested in the Burmese mining industry,
especially in the nonfuel minerals sector.

Burma’s mining industry suffered a
steady decline because no new mines
were developed while many of the old
mines were left to deteriorate without the
much needed renovation in the past years.
However, in fiscal year 1992, progress
reportedly was made in production of
gems, gold, tin, and tungsten because of
the Government all-out efforts in
encouraging small-scale mining by the
private and joint government-private
enterprises.

Burma’s mineral trade involved mainly
exporting jade, gems, and certain
amounts of base metals and importing
certain amounts of ferrous and nonferrous
metals and a modest amount of crude
petroleum. Burma holds gem emporium
annually in Yangon (Rangoon, the
national capital), mainly for selling and
exporting jade, gems, and jewelry. In
fiscal year 1992, export earnings from
jade and gems alone amounted to about
$23.5 million and accounted for more
than 60% of Burma’s minerals exports.
Additionally, a considerable amount of
high-quality jade and gems reportedly are
smuggled annually to China and
Thailand. Exports of copper concentrate
in 1992 were estimated at $3.5 million
and accounted for 10% of total minerals
exports. Burma, once a net exporter of
crude oil, was importing about 3,200 bbl

of crude petroleum annually to meet its
domestic demand.

Production of copper, lead, silver, and
zinc was by the State-owned Mining
Enterprise No. 1. Production of gold,
tin, and tungsten was by the State-owned
Mining Enterprise No. 2 and other small-
scale private and joint government-private
mining enterprises. Production of iron,
nickel, steel, and other minerals,
including industrial minerals, was by the
State-owned Mining Enterprise No. 3 and
other small-scale private and joint
government-private mining enterprises.
Production of jade and gems was by the
State-owned Myanmar Gems Enterprise
and other private small-scale miners.

Copper was produced from the
Monywa Mine, about 100 km west of
Mandalay. The designed capacity of the
mine and mill is 2.4 Mmt/a of ore and
60,000 mt/a of concentrate, respectively.
For fiscal year 1992, the output of copper
concentrate from the mine was estimated
at 15,000 tons compared with 18,300 tons
in 1991. In past years, Burma has been
exporting about 20,000 mt/a of copper
concentrate, principally to Japan.

In 1992, Mining Enterprise No. 1 was
negotiating with Ivanhoe Capital Corp. of
Canada to upgrade the Monywa Mine and
to develop a new porphyry copper deposit
at Letpadaung, about 11 km from the
Monywa Mine. Ivanhoe Capital planned
to conduct further exploration to ascertain
ore reserves of the deposit. Ivanhoe
Capital reportedly proposed to the
Burmese Government to use solvent
extraction and electrowinning for
extracting copper instead of the
conventional concentrating and smelting.’

Mine production of lead, silver, and
zinc was from the Bawdwin (open pit)
and the Namtu (underground) mines in
the Shan State of northern Burma. In
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fiscal year 1992, the mine output of lead
and zinc increased considerably, while
the mine output of silver decreased.
Mining Enterprise No. 1 also operated a
concentrator at Bawdwin and a lead
smelter at Namtu. Mining Enterprise
No. 1 reportedly reached an agreement
with International Minerals Co. of
Singapore to form a joint venture for
extracting zinc from tailings at the Namtu
silver mine.

Gold production reportedly increased
substantially in 1992. Most of the
increase in the 1992 gold production
came from primary gold deposits,
operated by the State-owned Mining
Enterprise No. 2. These primary gold
deposits were commissioned recently at
the Phayaung Taung Mine in Pathein near
Mandalay, at the Thayet Kkone Mine in
Pyinmana, and at the Shwegyin and the
Kyaukpahtoe Mines, both in central
Burma. However, the small-scale private
miners operating in the northern and
eastern parts of Burma contributed most
to the country’s total gold output. These
private gold miners, according to the
Department of Geological Survey and
Mineral Exploration, must sell their gold
to the Burmese Government.  The
Ministry of Trade, which maintains a
gold purchasing committee at the
township level, purchases gold from
private gold miners.

For the first time, in 1992, the
Government reportedly invited private
investors to participate in joint
exploration and development of gold in
the Lepyin Shweminbo and Kawin Thone
Se regions. According to a model joint-
venture agreement, the private partner
must process the gold to 22 karats with a
quality guarantee and the proceeds from
the sale of the gold would be distributed
according to a 60:40 ratio between the
private partner and the Government.

Despite low metal prices, production
of tin and tungsten rose considerably in
1992 owing to the Government’s all-out
efforts in promoting participation of the
private sector in setting up joint-venture
firms with the Government. A joint-
venture agreement normally was based on
a production-sharing contract having 65 %
private and 35% Government ownership.
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Most tin and tungsten were produced
from the Mawchi, Heinda, and Tavoy
areas. In 1992, two joint-venture firms
were established for mining tin and
tungsten in the Pyinmana east area of the

central-eastern part and in the Dawei area.

of the southern part of the country.
Additionally, the State-owned Mining
Enterprise No. 2 reached an agreement
with China’s Shweli Co. of Yunnan
Province in November for joint
exploration and development of a new tin
mine in the Namkham area of the Shan
State, about 300 km north of Mandalay,
near the Sino-Burma border. The State-
owned Mining Enterprise No. 2 also
operated a 1,000-mt/a tin smelter in
Thanlyin, near Rangoon. Owing to lack
of raw material, the smelter had been
operated far below its capacity.
Production of refined tin mainly for
domestic consumption was estimated at
200 tons in 1992.

According to Government statistics,
Burma also produced certain amounts of
chromite, nickel speiss, and manganese
dioxide. However, the annual output was
small, and the producing areas are
unknown. Exploration for chromium and
nickel continued at the Mwetaung area of
the Chin State in northeastern Burma near
the Indian border. Exploration was
conducted with technical assistance
provided by Germany under a 5-year
agreement. .

Burma produced a variety of industrial
minerals in small quantities but significant
amounts of precious and semiprecious
stones. Production of industrial minerals,
such as barite, bentonite, clays, dolomite,
feldspar, gypsum, limestone, and salt,
was for domestic consumption.
Production of precious stones and
semiprecious stones, such as diamond,
Jade, rubies, sapphires, and other gems,
was for exports.

Mining Enterprise No. 3, which had a
joint venture with ECI of Singapore to
produce barite powder for oil drilling,
produced barite from the Kyaukse Mine,
south of Mandalay; from the Heho Mine
in Shan State; and from the Anisakan
Mine near Maymyo. The joint-venture
barite processing plant at Thazi, which
began operation in 1991, is capable of

- Government statistics, Burma’s cement

producing 60,000 mt/a of barite powder.
ECI reportedly planned to mine and
process other industrial minerals, such as
feldspar, manganese, and talc, in Burma.
In 1992, Mining Enterprise No. 3 also
signed a joint-venture agreement with
Watana Co. of the United States to mine
granite in Burma for export to Japan. As
part of the rationalization of the State-
owned industry, Mining Enterprise No. 3
took control of the Ywama Steel Mill
from the Ministry of Industry.

The State-owned Myanmar Ceramic
Industries operated three cement plants.
The Kyangin plant, near Mandalay, is
capable of producing 270,000 mt/a of
cement. The Pa-An plant, about 160 km
east of Yangon, is capable of producing
280,000 mt/a. The Thayetmyo plant, 300
km northeast of Yangon, is capable of
producing 270,000 mt/a. According to

output totaled 465,000 tons, or about
57% of its installed capacity in 1992. A
modest amount of portland cement had
been imported to meet the cement
shortage in some parts of the country.

The State-owned Myanmar Gems
Enterprise operated gem mines at the
Mogok Stone Tract for mining rubies and
sapphire, and at the Jade Mines area for
jade. It also held the gems emporium
twice per year. One was held in February
and another one in October. According
to the Department of Geological Survey
and Mineral Exploration, gem production
rose significantly in 1992, especially for
diamond and jade. Participation of
wealthy private enterprises in gem mining
with Government support had resulted in
a 127% increase in diamond production
and a 45% increase in jade production in
1992.

In the past years, there had been an
active search for rubies and sapphires in
northern Burma. As a result of intensive
exploration, several new gemstone tracts
had been found in northern Burma. The
Pyinlon and the Namsa deposits (the
Nawarat Stone Tract), discovered near
the Chinese border in the Shan State in
1990, began production of high-quality
rubies and sapphires in 1991. In 1992, a
new gemstone tract for rubies reportedly
was discovered near Mongshu in the
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eastern part of the country and an
occurrence of fine quality jadeite also was
discovered near Khami in the
northwestern part of Burma.

Production of crude petroleum and
natural gas was by Myanmar Oil and Gas
Enterprise  (formerly Myanmar Oil
Corp.). According to the Minister of
Energy, Burma was unable to increase its
output of crude petroleum and natural gas
because it lacks experience and skilled
technicians in oil and gas exploration and
development. Production of oil and gas
from seven oilfields and gasfields
averaged 16,000 bbl/d of crude petroleum
and 2.3 Mm® of natural gas, respectively,
in 1992. Burma’s top four oilfields were
at Chauk/Lanywa, Mann-Htaukshabin,
Prome, and Yenangyaung.

In 1989-90, the Government attracted
10 major foreign oil companies into
Burma and signed production-sharing
contracts with them to undertake a 3-year
oil and gas exploration program. By the
end of 1992, a total of 12 exploratory
well were drilled by foreign oil
companies but only 1 well was
successful. As a result, six foreign oil
companies reportedly either had
relinquished their concession acreage or
announced plans to withdraw citing
disappointing results and high exploration
costs. These six major oil companies
were Petro-Canada, Australia’s Broken
Hill Proprietary Ltd., Unocal, Amoco
Corp., Shell Oil Co., and Yukong Oil
Co. of the Republic of Korea.

A consortium of Texaco Exploration
Myanmar Inc. (50%) of the United
States, Premier Petroleum Myanmar Ltd.
(30%) of the United Kingdom, and
Nippon Oil (Myanmar) Exploration Ltd.
(20%) of Japan was the only successful
foreign contractor, which discovered an
offshore gas/condensate well in their
concession area block M-13.  The
consortium spudded the 1 Yetagun
wildcat in 105 m of water in the
southwestern corner of block M-13, off
peninsular Myanmar in October. The
wildcat well, which flowed at a combined
rate of 2.1 Mm® of natural gas and 1,800
bbl/d of 47.5° API condensate, was the
first discovery in the Tenasserim shelf
area. The consortium, which signed a
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production-sharing  contract with
Myanmar Oil and Gas Enterprise in 1990
for oil and gas exploration for blocks M-
13 and M-14, signed another production-
sharing contract for block M-12 adjacent
to their blocks M-13 and M-14 in
September.*

In July, Total Oil Co. of France
signed a production-sharing contract with
the State-owned Myanmar Oil and Gas
Enterprise for exploration and
development of oil and gas offshore
blocks M-5 and M-6 in the Gulf of
Mataban. The potential gas reserves in
the concession, according to an industry
estimate, were between 99 Mm® and 142
Mm?®. Under the agreement, about 75%
of the future natural gas output from the
area would be marketed in Thailand. The
contract also called for spudding the first
test well using the Maersk Vanguard
drilling platform for commercial
production from the offshore area in the
Gulf of Martaban (Mottama) in early
1993.

The State-owned Myanmar
Petrochemical Enterprise operated a small
oil refinery at Chauk with a 6,000-bbl/d
capacity and a larger one at Thanlyn with
a 26,000-bbl/d capacity. To meet the
domestic demand for refined petroleum
products, Burma reportedly imported
3,150 bbl of crude petroleum in 1992.

'Where necessary, values have been converted from
Burmese Kyats (K) to U.S. dollars at the rate of
Ks6.5=US$1.00in 1992.

2Ministry of National Planning and E
Development. Review of the Financial, Economic and
Social Conditions for 1993-94, p. 259.

3U.S. Embassy, Rangoon, Burma. State Dep. Telegram
00969, Feb. 18, 1993, p. 4.

40il and Gas Journal. V. 90, No. 52, Dec. 28, 1992,
p. 32.
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TABLE 1
BURMA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity® 1988 1989 1990 1991° 1992°
METALS
Chromium: Chromite, gross weight 5,000 °5,000 °1,000 °1,000 6,200
Copper:
Mine output, Cu content 4,700 5,080 4,399 5,670 4,800
Matte, gross weight 224 200 53 150 150
Gold, mine output® kilograms 100 126 150 130 140
Iron and steel: Pig iron 688 2,946 406 °1,000 500
Lead:
Mine output, Pb content 6,000 5,200 4,400 4,700 4,800
Metal: :
Refined 4,402 3,443 2,750 2,177 2,112
Antimonial lead (93% Pb) 160 300 88 °100 100
Manganese mine output, Mn content® 34 47 55 50 50
Nickel
Mine output, Ni content® 26 20 50 20 20
Speiss, gross weight 104 184 163 50 100
Silver, mine output kilograms 9,207 5,910 5,816 5,256 4,790
Tin, mine output, Sn content: »
Of tin concentrate 102 172 190 114 130
Of tin-tungsten concentrate 427 329 463 404 580
Total 529 501 653 518 710
Metal: Refined 110 171 275 157 189
Tungsten, mine output, W content:
Of tungsten concentrate 14 8 9 5 25
Of tin-tungsten concentrate 293 225 342 270 350
Total 307 233 351 2175 375
Zinc, mine output, Zn content 1,600 1,400 1,559 1,750 1,880
INDUSTRIAL MINERALS
Barite® 12,678 11,278 9,468 9,000 10,000
Cement, hydraulic 348,981 394,000 420,000 435,189 465,125
Clays:?
Ball clay 247 203 100 200 150
Bentonite 418 711 416 600 200
Fire clay* 3,473 3,150 1,404 2,540 2,500
Industrial white clay 600 - 779 - -
Feldspar® 4,938 4,257 2,476 2,500 2,600
Graphite® — — 45 36 —
Gypsum® 31,716 31,534 32,952 33,630 36,070
Nitrogen: N content of fertilizer 112,178 120,000 °125,000 °130,000 130,000
Precious and semiprecious stones: Jade® kilograms °131,777 660,200 242,200 177,900 145,800
Salt, all types:® thousand tons 246 262 - 260 260
Stone:?
Dolomite 938 1,930 3,505 2,792 1,016
Limestone, crushed and broken thousand tons 1,118 1,219 1,320 1,860 1,700
MINERAL FUELS AND RELATED MATERIALS
Coal, lignite 30,258 37,594 30,815 56,690 56,000

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

(Metric tons unless otherwise specified)

Commodity? 1988 1989 1990 1991° 1992°
MINERAL FUELS AND RELATED MATERIALS—Continued
Gas, natural:
Gross® million cubic meters 1,108 1,133 1,015 934 1,000
Marketed® do. 1,064 1,088 993 817 950
Petroleum:
Crude (gross wellhead)® thousand 42-gallon barrels 4,800 5,600 5,800 5,372 5,800
Refinery products * * do. 3,137 3,287 3,200 3,800 3,500

“Estimated. PPreliminary. "Revised.

!Tables includes data available through Mar. 26, 1993.

?[ addition to the commodities listed, pottery clay, common sand, glass sand, other varieties of crude construction stone, and other varieties of g are produced, but
available information is inadequate to make reliable estimates of output levels.

3Data are for fiscal years beginning Apr. 1 of that stated.

“Includes fireclay powder.

SBrine salt production (in metric tons) as reported by the Burmese Government was as follows: 1988—59,768;1989—60,229; 1990—49,670; 1991—46,835; and 1992—43,488.
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Although the peace accord that took
effect toward the end of 1991 maintained
a fragile peace, the country continued in
1992 to suffer serious economic
difficulties. Inflation was rampant,
exceeding 200% by yearend. The
minerals industry, as most other sectors
of the economy, remained stagnant.
Essentially, construction materials (brick
clays, gravel, and stone), phosphate rock,
and salt were the only mineral
commodities produced and consumed
domestically. No Cambodian mineral
commodities were known to have been
exported legally. However, gemstones
may have been smuggled out of the
country.  Singapore was the major
trading partner with the country. Mineral
imports included petroleum products and
clinker for cement manufacture.

Cambodia’s mineral industry is
distributed erratically and operated
irregularly. One small plant of unknown
capacity was thought to produce cement
intermittently at Charey Ting, about 70
km southwest of Phnom Penh. Highly
localized utilization of clays for
brickmaking. represented an industry of
sorts. The technology used was simple
and widely applied in many districts and
Provinces.

Cambodia has gem-quality corundum
mineralization in several parts of the
country, ranging from Pailin near the
western border with Thailand to the
eastern border area between Stung Treng
in Cambodia and Pleiku in Vietnam.
High-quality rubies have been found, but
true cornflower-blue sapphire of high
quality has been the most valuable
gemstone produced in Cambodia.

A phosphate plant at Tuk Meas,
Kampot Province, was essentially a
grinding and roasting operation for
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locally dug phosphate rock. The
treatment enhanced the solubility of the
phosphate for application as fertilizer.
Little information was available on salt
production, which was from numerous
small operations. Estimated production
for the past several years was about
40,000 mt/a.

Information on mineral reserves in
Cambodia is scant. The country is
known to have coal, copper, iron, and
manganese deposits, but their quality and
quantity have not been determined.
Reportedly, the country also has deposits
of gold, lead, and zinc to the east and
northeast of Stung Treng, but the
prospects discovered years ago never
have been evaluated.

Essential elements of the communications-
transportation  infrastructure  include
13,351 km of roads, including 2,622 km
with bituminous pavement; 7,105 km of
crushed stone, gravel, or other loose
surface; and 3,624 km of unimproved
earth or dirt track. Many of the roads
are in disrepair, both from neglect and
the results of 22 years of war. Inland
waterways included 3,700 km navigable
all year to craft drawing 0.6 m and 282
km navigable to craft drawing 0.6 m.
The Government-owned railway consists
of 612 km of 1-m-gauge track. Its
operating condition is uncertain. There
were five principal airports with
permanent-surface runways out of an
aggregate of eight in operating condition
in the country. Two had runways 2,440
to 3,659 m in length, and four had
runways 1,220 to 2,439 m long.
Principal ports were Kompong Som on
the coast of the Gulf of Thailand, and
Phnom Penh, inland on the Mekong
River.

Cambodia had an electric-power

generating capacity of 140 MW and
produced power at the approximate level
of 30 kW+h per capita. There is a
hydroelectric power generation project in
northeastern Cambodia at O Chum where
a 1,000-kW plant is in construction with
assistance from Vietnam. :

Cambodia will remain one of the
poorest and most demoralized countries in
the world until political stability is
achieved. The immediate need for any
modernization of the country is fuels and
power generation, accompanied by
improvement of the national
infrastructure.  Construction of roads,
railroads, and a power grid could then
support industrial development.

Because of its location, Cambodia has
the potential to develop agricultural
production, fisheries, and mining. The
Southeast Asian peninsula is endowed
with minerals. Hence, Cambodia could
have the potential to develop and benefit
accordingly in the production of mineral
commodities. Coal, petroleum, metals,
and industrial minerals are prospects that
could help to make the country
economically self-sufficient and perhaps
even an exporter of mineral commodities.
However, any development will require
political stability and removal of
explosive mines planted throughout the
country.
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The most important change in China’s
economy in 1992 was that the slow
growth that had persisted since June 1989
finally gave way to a new phase of strong
economic activity. In 1992, the gross
national product increased by 12.8% over
that of 1991 and industry output grew
more than 20% over that of the previous
year. Inflation was officially reported at
5% mnationwide, but it ran more than
twice or more than that in the largest 35
cities. The most dramatic price increases
came from industrial and construction
raw materials.

For almost an entire year after the
June 4, 1989, Tiananmen crackdown, the
Government tried to constrain the
development of the private sector,
including village and township enterprises
(VTE). The VTE were considered the
locomotive of growth in the coastal
provinces. They were blamed for the
increase in inflation and for runaway
capital construction because they drew
raw materials and other resources away
from state enterprises. By late 1991, the
state formally declared an end to
restrictive and discriminatory measures
against private-sector practitioners.
Private entrepreneurs would no longer be
subjected to political discrimination. The
capitalists were recognized as
management workers and as such,
entitled to the full rights accorded citizens
in a socialist state. From 1993 to 2000,
the State Council planned to arrange an
additional $900 million in loans through
the People’s Bank of China each year to
support the development of township
enterprises in the central and western
regions of the country.

During the meeting of the 14th Central
Committee of the Communist Party of
China (CPC) of the National Congress in
October 1992, it was declared that China
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was to change from a planned economy
to a socialist market economy. The
action will be submitted to the 8th
National People’s Congress (NPC) in late
March 1993 to rectify the change. The
socialist market economy being proposed
is connected with the ownership system
of the country. China has a predominant
public ownership and work ethic system
for according to work wealth distribution.
In the future, China will employ a market
mechanism in directing the flow of social
resources, regulating production in
response to changes in the market,
rationalizing the economic structure,
improving product quality, and raising
efficiency. This was to ensure that its
economy develop in the direction of
socialism.

China continues to be identified as a
Communist country. However, in
practice it is increasingly resembling a
market economy country. The economic
restructuring started when China adopted
its open door policy in 1978. Currently,
the state sector accounts for only about
one-third of economic output. Farming is
now mostly quasi-private. Retailing and
other service sectors are increasingly
privatizing. Even in the industrial sector,
state-owned enterprises accounted for
only 53% of the output in 1992,
compared with about 36 % for collectives
and 11% for private-owned enterprises.
It is expected that the output of state-
owned enterprises will decrease to 27 %
in the year 2000, while that of the
collectives and private-owned will
increase to 48% and 25%, respectively.

After more than a decade of open door

policy, the differences in relations
between the state and Provincial
government became particularly

pronounced after 1989. During the past
several years, the debates on the Eighth

Five-Year Plan and the Ten-Year
Programme provided ample evidence of
the tension created between the state and
the provinces. One clear example is the
transfer of Guangdong’s Governor to a
state Government position in 1991. This
was interpreted as a demotion. The state
wanted to control Guangdong. However,
the Guangdong Provincial Communist
Committee objected to the state
appointing an outsider as its Provincial
Governor. In recent elections in coastal
provinces, Communist party members
rejected the state nominated candidates as
governors and city managers. Further
evidence may be found in the planning
process, which was inherently political,
with various participants making
ambitious claims. There was clearly
some hard bargaining on a wide range of
issues, but at the end, an agreement was
reached, and it was an agreement that
does not at present threaten the political
system.

China is a large country with poor
communications. Regionalization becomes
more pronounced when the state
government is weak. In the 1980’s, the
relationship between the state and the
Provincial government has been altered
significantly by the introduction of new
arrangements for revenue sharing.
Reforms to the budgetary relationship
between state and Provincial government
in 1982 and the introduction of a system
of revenue-sharing based on taxation in
1988, are generally acknowledged to
increase Provincial autonomy in economic
development. In recent years, the state
has increasingly faced budgetary deficits.
The state sector’s declining share of
output and its poorer economic
performance have clearly concerned the
central Government in increasing
Provincial autonomy. In addition, the
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competition between provinces has
become fierce. It has become common
for provinces to ban imports from other
provinces, to levy high taxes on goods
whose internal production is seen as
important to the domestic Provincial
economy, and to create nontariff barriers.
Local authorities provided finance
assistance to promote a variety of local
products. Enterprises from other
provinces have difficulty in finding office
space, accommodation, or land for their
activity. Evidence of both economic
protectionism and Provincial automony
are apparent in the increased ability of
the provinces to resist the state attempts
to control their economic activities. In
1991, the state officials emphasized
national economic unity, regional
economic cooperation, and assistance to
poor areas. These three short-term goals
were incorporated as guiding principles of
the Eighth Five-Year Plan and the Ten-
Year Programme.

In 1992, China’s open door policy had
opened further. China had set the scene
for further expansion in contact with the
West. At the same time, the country
continued its attempt to deepen reform.
When Deng Xiaoping visited south China
in January 1992, he said "stability
without reform is a false stability. Only
reform can bring true stability and
economic development needs to be
hurried up.” China wants to ensure that
changes take place in a stable
environment. There was a deep-rooted
economic foundation for the change of
direction in 1991 that had resulted in
readjustments being made to China’s
economic policies in 1992. The
worsening efficiency of state enterprises
and the high waste of energy and raw
materials are constraints to improving
economic conditions in China. Because
of this, China could not expect to sustain
a high growth rate over a long period of
time even with increasing input of more
resources into the economy.

Worsening financial difficulties were
another factor to force China into a major
policy change. In 1992, the country’s
official budget deficit was $4.10 billion,
excluding a $7.91 billion domestic debt
and a $3.68 billion foreign debt.
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However, the actual deficit was higher
due to an ingenuous accounting method.
Expenditure items such as the money
pumped into failing state enterprises are
curiously accounted as revenue. In 1993,
the projected deficit was $3.63 billion,
excluding a projected $6.43 billion
domestic debt and $4.68 billion foreign
debt. The Government’s financial
position could not be improved unless the
production value of the enterprises
improved their profitability. In addition,
conflicts between the state and local
governments and between the coastal
provinces and the inner provinces were
forcing the Government to change policy.
If not, this would exacerbate the gap
between regions and increase the potential
for conflict. = When the state was
practising austerity, the local government
was bent on expansion. There was
clearly a divergence of views between the
state cadres and local government cadres
reflected by economic indicators in the
past 3 years.

The speed of China’s economic
development depends upon the reform of
policy breakthrough in state-owned
enterprises.  State-owned enterprises,
especially large and medium enterprises,
have to make giant strides toward the end
of becoming independent commodity
producers and traders. There is
inordinate administrative intervention in
enterprise management. The enterprises’
self-management right exists in name
only. Enterprises do not have the power
to set prices for their products. Without
price-setting power, state-owned
enterprises are seriously hampered from
fulfilling their production and operation
targets.  Furthermore, unequal price
policies are implemented for different
enterprises. Currently, price control on
certain commodities applies only to large

and medium enterprises. The
Government also exercises stricter
management control on large- and

medium-size enterprises than that on
small enterprises. Small enterprises have
preferential tax liability.  Statistical
figures showed that large and medium
enterprises’ profit rates on capital have
continuously declined, and their amount
of loss has increased in the past 3 years.

Large- and medium-size state-owned
enterprises also bear the burden of
providing housing, medical treatment,
pensions, employment, and training, as
well as building public facilities.
Development funds are insufficient and
staff wages are relatively low, resulting in
a serious drop in quality. Changing the
operation mechanism between the
Government and enterprises would be
necessary to move into a market economy
structure.

GOVERNMENT POLICIES
AND PROGRAMS
In July 1992, the Government

published regulations on the management
of state-owned enterprises. According to
the regulations, managers of enterprises
have the full power to manage the
enterprises freely in decisionmaking for
production, setting product prices,
purchasing raw material, and hiring and
firing employees. They have the right to
set salaries and distribute bonuses.
Enterprises could make their own
investment in domestic and international
enterprises. In addition, enterprises could
engage in direct import for their raw
materials, as well as export their
products. The enterprises must assume
sole responsibilities for their profits and
losses. The Government will coordinate,
supervise, manage, and offer services to
enterprises. If the Government violates
the regulations, the enterprise could
register a complaint or file a law suit.
China planned to overhaul the
Government structure by cutting 8 million
of a total of 34 million Government
employees and 9.2 million party
employees and bureaucrats. The plan
includes abolishing a number of
ministries, bureaus, and departments and
creating new institutions to replace them.
The most important aim of the
restructuring, apart from reducing the
number of employees, was to strengthen
policymaking departments at the center.
It will remove those sections of the
bureaucracy engaged in commercial
activities into decentralized corporations.
According to the Minister of Personnel,
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the mass layoff would not spawn
unemployment. Redundant staff would
find work in other "independent
companies” such as the service sector that
was created by ministries, bureaus, and
departments to absorb overstaffing. The
Government will strictly enforce
mandatory age retirement. The
Government planned to use committed
funds to increase wages to stop the loss
of talented management and technically
skilled personnel to the private sector.
Beginning in 1993, the start of reform of
the personal income system, enterprises
and institutions could tailor the wage
system according to their needs. The
Government indicated that an appropriate
income gap is needed to stimulate
competition.

Quality control management remains
poor in China. The State Technical
Supervision Bureau officials inspected
1,900 kinds of products and found more
than 30% did not meet a satisfactory
grade. Many managers were found to
have ignored or were not aware of state
quality standards. Factories continued to
produce substandard products.

Reforming the current pension system
has been proposed by the 14th CPC
meeting. Under the current system, the
Government is responsible for supporting
all retired Government employees. The
proposed new pension program requires
all Government employees to contribute
a share of their salary into a pension
fund. However, the current pension
distribution system for employees that are
retired will not be affected by the new
program. The Government believed that
the new program will help to improve the
national economic development and cut
down the budget deficit. The total
numbser of retired Government exployees
is expected to exceed 10 million by the
year 2000.

In addition, the Government is
pressing employment reform, breaking
the "iron rice bowl" of guaranteed jobs
and benefits and maintaining the
unemployment rate at 3.5% in the urban
areas. It will require extraordinary
Government efforts to hold the 3.5%
jobless rate over the coming years.
China had an unprecedented surge of
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urban jobseekers and an unavoidable
reduction in current jobs in state-owned
enterprises reform. During the next
several years, about 36 million urban
youths will be looking for jobs. Another
100 million farmers will be freed from
rural areas either because of losing land
to urban expansion or improved farming
technology.

The State Tax Bureau of China
announced a reform on the taxation
system in the country. Income tax for
state-owned, collective-owned, and
private enterprises would be merged into
a single tax bracket (33%) for all
domestic enterprises. Value added tax
would be applied universally in industrial
and commodity wholesale and retail
sectors. A tax would be imposed
selectively on a limited number of
products and on businesses in the service
sector, excluding commodity trade.
Taxes also would be levied on the
recovery of petroleum, metallic, and
nonmetallic minerals. At the same time,
a new system would be introduced to
enlarge the scope of local taxes and
strengthen revenues to promote
development of local economies.

China planned to divide the 30
provinces, municipalities, and
autonomous regions into 10 major
economic areas. Each economic area will
launch key projects for development
suited to the needs of each region. The
northeast area is made up of
Heilongjiang, Jilin, Liaoning, and the
eastern part of Nei Mongol. It will
become the largest heavy industry base
and the most important production center
for agriculture, forestry, and animal
husbandry.

The north China Bo Hai area
comprises the cities of Beijing and
Tianjin and the Provinces of Hebei and

Shandong. It will focus on the
development of technology-intensive
industry. It also will become a key

production base for sea farming and
cotton planting.

Chang Jiang (Yangtze River) Delta
Area consists of Shanghai and the
Provinces of Jiangsu and Zhejiang. It
will become a high-technology
development area. It will be China’s

banking, trading, and information service
center.

The Chang Jiang Mid-Reaches Area is
composed of the four Provinces of Anhui,
Hubei, Hunan, and Jiangxi. These
provinces will turn the river into an
economic corridor with heavy-duty
transport and key agricultural production
base.

The Chang Jiang Upper-Reaches Area
is made up of Guizhou, Sichuan, and
Yunnan Provinces. These will build a
base for energy-intensive industries.
Efforts also will be made to promote the
development of agriculture and forestry.

The south China coastal area includes
the Provinces of Fujian, Guangdong,
Guangxi, and Hainan. It will focus on
the development of an export-oriented
economy base.

The Huang He (Yellow River) Mid-
Reaches Area is composed of the
Provinces of Henan, Shaanxi, Shanxi,
and the central and western parts of Nei
Mongol. It will become China’s largest
development base for coal and mineral
resources.

The Huang He Upper-Reaches Area
consists of Gansu, Qinghai, and Ningxia.
It will be developed into a production
base of hydroelectric power and raw
materials. Food and animalfeed
industries will be expanded there.

The Xinjiang Development Area will
tap the resources of agriculture and
animal husbandry. It also will become a
center for a petroleum industry.

The Xizang Special Area will need
support from the state to speed up
infrastructure construction to become an
economic development zone.

PRODUCTION

The growth in demand for consumer
products was slower compared with
industry growth, although the growth rate
in the retail sales volume was 14.3% in
the first 8 months of 1992.  After
adjusting for the inflation rate of 6%, the
actual growth rate was less than 10%,
which was far slower than the industrial
growth rate of 20% in the same period.
Also within the same time, investment in
fixed assets within the state-owned sector

77



soared 36.4%, which pushed industrial
growth into double digits. The
consumption of durable electrical
appliances has approached the saturated
point in most urban areas, especially in
the coastal regions. Houses and cars will
be the next sought after items in these
regions. However, these commodities
cannot be easily purchased by ordinary
households because of the limitation in
household income. Therefore, people
deposited their money into bank saving
accounts. Even though the People’s Bank
of China cut its interest rates several
times, it failed to lure more money into
the market. People in Guangzhou,
Shenzhen, and Shanghai deposited their
money in bank foreign currency accounts
in the bank because they feared the
devaluation of renminbi (RMB).

Currently, China’s industrial growth
exceeded what was anticipated. The
construction sector was expanding
rapidly. Steel products used for
construction purposes are in great
demand, and prices have gone up by a
large margin. In addition, the promotion
of housing reform in various localities,
recontruction in the disaster areas that
occurred in 1991, and the building of
water conservancy work are also added to
the growing demand of steel products for
construction. Because the prices of iron
ore, coal, petroleum, and railway fare
have increased, the production cost for
steel has increased correspondingly.
According to a survey of mechanical and
electronic, light industry, coal, railway,
and petroleum departments, which
consumes more than 40% of the
country’s total steel production, demand
for steel products for these five
departments increased by 7% in 1992.
The total domestic steel products
consumption was estimated at 65 million
tons in 1992.

In 1992, China produced 3 million
tons of cold-rolled steel plates. Of this,
the Baoshan Iron and Steel Work
(Baogang) turned out 1.3 million tons,
the Wuhan Iron and Steel Co. (Wugang)
produced 600,000 tons, the Anshan Iron
and Steel Co. (Angang) produced
700,000 tons, and the Yichang Co. in
Shanghai produced 120,000 tons.
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However, China required 3.5 million tons
of cold-rolled steel plates. Domestic
producers mainly produce cold-rolled
steel plates more than 1 mm thick. China
can only produce less than 200,000 tons
of less than 0.5- to 0.6-mm-thick cold-
rolled steel plates. More than 500,000
tons of this specification must be
imported, mainly from Japan. Currently,
the domestic market price for 0.5- to 0.6-
mm cold-rolled steel plates is $520 per
ton, which is much higher than that of the
imported price of $420 per ton and the
state price of $245.

China planned to produce 381,000 tons
of galvanized plate in 1992. Because of
the innovation of its equipment, the
output of Wugang was reduced from
188,000 tons in 1991 to 170,000 tons in
1992. Baogang and the Shanghai
Metallurgical Bureau produced 200,000
tons and 11,000 tons, respectively.
However, the estimated consumption of
galvanized plate was 550,000 tons in
1992. The balance came from imports
from Brazil, Japan, the Republic of South
Korea, and European countries.

Wugang is the sole producer of cold-
rolled silicon steel sheet in China. It
produced 120,000 tons in 1992.
Consumption was about 240,000 tons of
cold-rolled silicon steel sheet in 1992.
China continued to import cold-rolled
silicon steel plate to meet its demand.

The Ministry of Metallurgical Industry
(MMI) planned to advance its iron and
steel enterprises into a self-sufficiency
stage to meet the demand of iron and
steel by the late 1990’s. First, two new
factories will be under construction in
Shangdong Province in the 1990’s.
Second, the Ministry will continue to
organize and develop enterprise groups.
The Ministry will support and promote
the development of Angang, Baogang,
Shoudou 1Iron and Steel Corp.
(Shougang), and Wugang enterprises into
a stock sharing system held by legal
persons and workers within the
enterprises. Third, under the guidance of
a unified state plan, the Ministry intends
to coordinate with related departments
and/or ministries to adopt the method of
integrating the adjustment of price, merge
the two price tracks, and decontrol the

price and management within the
enterprises. It gradually will reduce the
number of iron and steel products
produced under the mandatory plan and
develop into a full market economy.

In 1992, China’s supply of copper
continuously fell short of demand;
therefore, China has banned exporting
copper metal and its alloys beginning in
1993. The booming industry demand for
copper led to the import of more than
200,000 tons of copper ore in 1992. In
addition, the country also imported more
than 400,000 tons of copper and its alloys
during the year. In the second half of
1992, the demand of copper became very
tight because the price hike in the world
market restrained the import of copper to
a certain degree. In addition, the
expansion of automotive, machine
building, and electronic sectors increased
copper use.

After lifting the restriction of
aluminum use for doors and windows, the
volume of aluminum consumption
increased dramatically. In 1992, the
target for aluminum output was set at
950,000 tons. In the first half of 1992,
even though the output of aluminum was
up 28% compared to that of 1991, the
supply still fell short of demand. By the
end of June 1992, the stock held in major
aluminum plants had been depleted. The
domestic market price of aluminum was
up as high as $2,500 per ton in July 1992
and maintained at about $2,200 per ton
the remainder of the year. The rapid
growth of the real estate industry in the
coastal areas and newly open inland
regions expanded the use of aluminum.

The production of lead exceeds
domestic demand. The lead market was
sluggish in China. Zinc consumption
rose markedly and the zinc market price
was rising in 1992. The supply of zinc
remained balanced throughout the year.
The domestic zinc market price
maintained at $1,400 to $1,550 per ton.

Nickel used by the metallurgical, light,
and machine-building sectors rose
slightly. The stocks held in Jinchuan
decreased. However, the domestic
market price of nickel remained constant
at about $12,000 per ton throughout the
year because China imported nickel to
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remedy the gap between supply and
demand.

TRADE

Beginning in 1992, China has adopted
plans to bring its foreign trade policy into
closer compliance with international
standards and to reduce import
restriction. On January 1, 1992, China
adopted the Harmonized Commodity
Description Coding System, which is
used by the United State and 60 other
countries in reporting exports and
imports. On April 1, China eliminated
its import regulatory tax, a separate
surcharge imposed over and above
applicable tariffs. At the same time, it
lowered tariffs on 225 commodities. The
Government indicated it was to eliminate
import licensing, a highly restrictive
system. It also indicated that it will
publish trade regulations on both existing
and new laws on trade and investment.

Chinese officials repeatedly have stated
their objective in moving ahead with
trade reforms to gain admission to the
GATT. The reforms were also steps
toward meeting the U.S. demands under
a market-access investigation intitated in
October 1991 under section 301 of the
Trade Act of 1974. China’s total foreign
trade amounted to $165.5 billion in 1992,
an increase of 22.1% over the record
$135.7 billion in 1991.  Exports
expanded by 18.2% to $85.0 billion, and
imports grew by 26.3% to $80.6 billion.
As a result of the large increase in
imports relative to exports, China trade
surplus declined from $8.1 billion in
1991 to $4.4 billion in 1992. Another
factor for the decline in the trade surplus
was that the official renminbi (RMB)
exchange rate was gradually depressed in
1992.  According to the exchange
quotations published by the State
Administration of Foreign Exchange
Control, the RMB-USS$ rate was 5.85 in
December 1992, compared with 5.42 in
August 1992. In the foreign exchange
centers, where buying and selling hard
currencies are under Government
supervision, the rates fluctuated between
7.2 to 7.4. The trading of the U.S.
dollar and the Hong Kong dollar has been
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very active, and the rate of US$ vs RMB
was 1:8 to 9 in the black markets of
Shenzhen, Guangzhou, Shanghai, and
Beijing.

Hong Kong continued to be China’s
largest trading partner in 1992, in part
because Chinese statistics do not take into
account its entrepot role. China considers
transshipment through Hong Kong as part
of its total trade with Hong Kong. On
the other hand, the United States counts
these transshipments through Hong Kong
as trade with China, resulting in a wide
discrepancy between United States and
Chinese statistics. China reported exports
of $8.6 billion to the United States in
1992 and imports of $8.9 billion from the
United States, resulting in a bilateral
trade deficit for China of $0.3 billion.
The United States reported exports to
China of $7.3 billion and imports of
$25.5 billion from China for a U.S. trade
deficit with China of $18.2 billion.

As the result of gradual reforms,
China’s foreign trade is largely
decentralized with most operations
handled by more than 4,000 trading
companies scattered throughout the
country. With the exception of 16
commodities that are handled by state-
owned companies, state controls on
exports have been largely eliminated. All
state subsidies to promote exports were

discontinued in 1991. But some
Provincial and local governments
continue to provide incentives to

encourage production for export, such as
tax . preferences and access to raw
materials at lower cost.

STRUCTURE OF THE
MINERAL INDUSTRY

All Chinese large minerals and metals
enterprises are stated-owned. However,
there is considerable overlapping of
authority over various mineral and metals
commodities. MMI is responsible for
barite, iron, iron ore, manganese, and
steel production, as well as some
magnesite and dolomite mines and plants.
The China National Nonferrous Metals
Industry Corp. (CNNC) is in charge of
nonferrous metals and byproduct output

.to international outlook because China

of bismuth, gold, and silver. Gold
production is under the supervision of the
China National Gold Corp. The Ministry
of Chemical Industry has responsibility
for boron, chemical fertilizers, phosphate,
potassium, salt, various inorganic salts,
and sulfur. The China Nonmetallic
Mineral Industry Corp. is responsible for
mines and processing facilities operation
for a wide array of industrial minerals
and its subordinate processing enterprises.
The State Administration of Building
Materials is responsible for cement,
dolomite, limestone, sand and gravel, and
stone aggregates used for construction.
For the energy sector, Ministry of Coal
Industry (coal), China Oil and Natural
Gas Corp. (onshore oil and natural gas),
China National Offshore Oil Corp. (oil
and natural gas), and China National
Nuclear Corp. (uranium) are responsible
for all aspects of energy exploration,
production, or mining.

COMMODITY REVIEW

Metals

China’s nonferrous metals industry
plans expansion in the next several years.
It is expected that national laws would be
changed to allow foreign investors in the
exploration and development of China’s
minerals. Chinese officials hoped that
foreign aid would provide the additional
resources needed to support a booming
economy. The existing mining
regulations adopted in 1986 are strongly
nationalistic and not incentive to
investment. Chinese authorities planned
to change the regulations to link
development with exploration and to shift

had neither the funds nor the advanced
minerals treatment technology required.
The priority minerals included those for
coal, copper, diamond, possibly gold,
iron, lead, rare earths, uranium, and
zinc. Under the current regulations, gold
information is considered a state secret.
Chinese Government does not reveal its
geological reserves of gold nor statistical
data on gold production. However, this
may change if certain gold deposits need
high technology and funds for
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development. In the past two decades,
China devoted more than 50% of its
mineral exploration and development
funds to search for gold.

In the revoke of the change, Broken
Hill Proprietary of Australia signed an
agreement with Chinese officials to
investigate a lead-zinc deposit in Sichuan
Province.

China opened a second metals
exchange in Shanghai in May 1992. The
Shanghai metal exchange is under the
supervision of both the Ministry of
Materials and Equipment and the
Shanghai People’s Government. The
deputy mayor of Shanghai holds the post
of chairman of the management
committee of the exchange. It is
expected that the exchange will be used
mainly as a market for sales and
purchases between China’s domestic
producers and consumers, at least in the
initial stage. The Shanghai metal
exchange lists seven metals for trade—
aluminum, copper, lead, nickel, pig iron,
tin, and zinc. The unit measurement is
"shou,"” which is 5 tons of aluminum,
copper, lead, or zinc, 2 tons of nickel or
tin, or 25 tons of pig iron.

The State Council and Ministry of
Foreign Economic Relations and Trade
approved the formation of a joint-venture
company, China National Tungsten and
Antimony Import Export Corp., by China
National Nonferrous Metals Import and
Export Corp. (CNIEC) and China
National Metals and Minerals Import and
Export Corp. (Minmetals) in 1993.
Tungsten will be controlled from the ore
stage to hard alloys, and antimony will
include ore, metal trioxide, and sulfide.
The joint venture was to clamp down on
illegal exports.

Aluminum.—In June 1992, CNNC
merged Zhengzhou Aluminum Plant,
Zhengzhou Light Metals Research
Institute, Zhongzhou Aluminum Plant,
and Mining Co. to form China Great
Wall Aluminum Corp. One large
aluminum corporation would strengthen
the coordination of the Henan Provinces’s
aluminum industry and would eliminate
the intraprovincial and interprovincial
competition for raw materials between the
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two large aluminum plants, Zhengzhou
and Zhongzhou.

The first phase of construction of the
Zhongzhou Aluminum Plant in Jiaozuo,
Henan Province, was completed in 1992,
Trial runs of the plant began, and the
plant was expected to be in full operation
in early 1993 with a capacity of 200,000
mt/a of alumina using a sintering process.
The second phase was in the planning
stage. It will use the Bayer process to
output 400,000 mt/a of alumina. The
ultimate goal was to output 1.2 Mmt/a of
alumina in the year 2000.

In 1991, Guizhou Aluminum Plant
produced a total of 79,000 tons of
aluminum. In 1992, Guizhou Aluminum
Plant completed the construction of its
combination-mixing process plant and its
second 160,000-ampere potline using
prebaked anodes with an annual capacity
of 80,000 tons of aluminum. Output was
expected to be 100,000 tons of aluminum
in 1992. The first potline using
Soderberg anodes was retired because of
excess fluoride emissions. It will be
replaced by a 180,000-ampere potline
using prebaked anodes with an annual
capacity of 120,000 tons of aluminum.

Copper.—China North  Industries
Corp. signed an agreement with
Philcopper Gold Mining Co., Philippines,
that would guarantee the purchase of part
of Philcopper’s future copper production.
Under the agreement, China will buy
30% of the future copper concentrate
with contained gold, silver, pyrites, and
rare metals for a period of 30 years. The
two sides also are negiotiating a loan
package to finance a joint venture for a
copper and gold beneficiation plant. An
agreement was being based on the
exchange of Chinese mining and milling
equipment for copper concentrate for a
period of time.

Japan agreed to spend $16 million
during the next 6 years for China to look
for copper deposits along the Chang
Jiang. It includes geological studies and
drilling. The study will cover two
regions, each about 1,000 km?, one near
Kunming in Yunnan Province and the
other in Xian in Shaanxi. The project is
expected to start in June 1993.

The third stage of construction of
Jiangxi Copper Corp.’s Dexing copper
mine is under way. After completion,
the mine would have a daily capacity of
90,000 tons of ore by 1996. Also, the
extension of the Guixi smelter is under
construction.  After the completion,
smelter capacity will increase from the
current annual level of 110,000 tons to
200,000 tons in 1996.

CNNC reached an agreement with
Udokan Mining Co. (UMC) of Russia
with Chita Minerals Co. (Hong Kong-
based company) owned 45%; Andrei
Chuguyevsdy’s Arter Group, 35%; the
Chita Geological Committee, 15%; and
the Chita government, 5%, on the
construction of a large copper mine in the
Chita region of Russia. Copper content
of the ore is more than 1% and ore
reserves are estimated at least 1.2 billion
tons. Under the agreement, UMC will
sell no less than 260,000 tons of 400,000
tons of refined copper yearly for 25 years
to CNNC when it comes on-stream in
1997. The concentrate will be shipped by
the Baikul-Amur railway from Udokan to
China. A smelter will be built
specifically to treat the high sulfur
concentrates. The $1.74 billion project
will be financed by the Bank of China,
Outokumpu of Finland, and General
Electric of the United States.

Iron and Steel.—The iron and steel
industry produced 72 Mmt of pig iron
and 80 Mmt of crude steel in 1992.
China plans to speed up the construction
of large- and medium-size iron and steel
projects and to continue the expansion of
iron ore mining capacity to meet demand
because of increased output and the
variety of ferrous products. MMI is
investing a large sum in iron ore mining.
MMI is looking for foreign partners in
the next several years to maintain a stable
growth in the iron and steel industry.
MMI planned to spend $1 to $1.2 billion
or 20% of the total capital investment in
the iron and steel industry to renovate old
mines with latent production capacity and
build new mines such as the Nanfen Mine
in Benxi, Jian Chan in Taiyuan,
Shuichang in Beijing, Bayanobo in Nei
Mongol, and Qidashan in Anshan in
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1995.

In 1992, China imported about 25
Mmt tons of iron ore, mainly from
Australia, Brazil, and India. The total
output of iron ore was 197 Mmt, which
accounted for only 70% of the country’s
need in 1992. Most of the iron ore used
by Baogang, Chongqing Iron and Steel
Works, and Wugang is imported. Even
after the completion of the new mines,
the output of iron ore still would not be
able to meet the rising demand by the
steel industry. China expected to import
annually more than 50 Mmt tons of iron
ore in the Ninth Five-Year Plan (1996-
2000). At the same time, China is
focusing efforts on developing mines
overseas. Delegations and research teams
have been sent to Brazil, India, Peru,
Russia, and Vietnam to pursue the
possibility of setting up a joint venture to
mine iron ore in these countries.
Average iron content in ores produced
from mines of these countries is about
double those in China, which averages
only about 30% iron content.

China’s four largest steel producers
have set their target of producing 10
Mmt/a of crude steel: Angang and
Shougang by 1994, Baogang by 1998,
and Wugang by 2000. The Ministry
planned two 10-Mmt/a greenfield
construction projects. One is Qilu Iron
and Steel Corp. at Jining, Shangdong
Province. The investment will come
mainly from Shougang, while the state
| and Shangdong Provincial government
will contribute some money. The output
capacity of the complex was to be §
Mmt/a of steel in 1997 and reach 10
Mmt/a in the year 2000. Jining is about
323 km west of Shijiusuo, which has two
100,000-ton berths. Reserves of iron ore
deposits in Zhangjiawa, Hanwang,
Changzhe in Shangdong Province and
Huoqiu in Anhui Province are about 1.7
billion tons. Jining is a major coal
production center. The second is a joint
venture between China and Japan at
Shijiusuo in Shangdong Province that has
been on hold since its the announcement
in 1991.

Guangdong  Provincial Planning
Commission is seeking foreign
cooperation to build the 10 Mmt/a
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Zhanjiang Steel complex at Donghai Dao
in Zhanjiang Shi by 2010. The joint
venture will have the Guangdong
Provincial government and Baogang as
partners. Foreign investment will be at
least 49% of the total investment.
Contruction of the project will be in three
phases, and the first phase construction
was to get under way in 1995. Ore used
by the complex will come from Australia,
Brazil, India, and local mines.

In 1979, Shougang signed a contract of
responsibility agreement with the state
Government. According to the
agreement, the corporation will increase
profits delivered to the Government by
7.2% annually and overall profits by 20 %
each year. Of the profits the corporation
retained, 60% will be used in expanding
production, 20 % in increasing employees’
wages and bonuses, and the rest for
collective welfare. In 1992, the
corporation used the expanding
production fund to acquire domestic and
overseas enterprises.

Shougang ranked fourth in sales
volume of China’s biggest industrial
enterprises in 1991. In 1992, the
corporation had received approval from
the State Council to set up joint equity
and cooperative projects, each with an
investment of less than $100 million
abroad and $200 million in the country.
It also received approval to set up a bank
with its financial system and business as
the same as those of the China Trust
Industrial bank and to establish an
international trade and engineering
corporation. It also empowers sending
personnel of the corporation abroad and
invitating foreigners to work in China.

In October 1992, Shougang agreed to
pay $312 million to purchase the Hierro
Peru Iron Mine in Peru. Under the
contract, Shougang agreed to pay $120
million in cash, invest $150 million over
the next 3 years, and assume $42 million
of Hierro Peru’s debt. The corporation
also has discussed the possibility of
increasing the investment to $300 million,
which would include building a steel plant
at the port of San Nicolas. Shougang
planned to increase the current mine
annual output level of 2 Mmt to 10 Mmt
and possibly to 15 Mmt. The mine has

estimated iron reserves of 1.4 billion tons
with an iron content of 51% to 57%.
The corporation considered the
investment in the Hierro Peru Iron Mine
would be cheaper than importing the
same amount of ore from Australia. In
1992, China purchased more than
300,000 tons of iron from the Hierro
Peru mine.

In November 1992, Shougang
purchased a U.S. steel mill owned by
California Steel Co. The corporation will
dismantle the plant and ship it to China
for reassembly in Jining, Shangdong
Province, as part of the first phase of
construction of the Qilu Iron and Steel
Corp.

Shougang also invested $20 million to
buy 51% of the stock of Tung Wing Steel
(Holdings) Ltd. in Hong Kong. Tung
Wing is a steel products dealer that is
involved in trading, warehousing, and
transport. The company’s steel trading
accounts for more than one-third of Hong
Kong’s total. Tung Wing would act as an
arm for Shougang’s import and export of
steel products in and out of China.

Besides acquiring international
enterprises, Shougang also added two
domestic firms under its aegis. Shougang
acquired No. 4 Metallurgical
Construction Co. in Guixi, Jiangxi
Province, and No. 10 Metallurgical
Construction Co. in Huayin, Shaanxi
Province, which were formerly under
China National Nonferrous Metals
Industry Corp. Shougang will be
responsible for paying debts while
accepting all 16,000 employees into
Shougang’s staff. In December 1992,
Shougang opened its own bank, Hua Xia
Bank, in Beijing. The bank was
registered a capital of $174 million. The
bank will conduct all the business as
approved by the People’s Bank of China
and the State Administration of Exchange
Control, as with other banks in China.

To improve productivity, Wugang
planned to cut two-thirds of its 120,000
workers. If the targets are reached, the
per capital output of iron and steel will be
raised from 40 to 200 tons. This will
enable the company to compete in the
worldwide market. In the beginning of
1992, the company formed four
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subsidiary companies specializing in
mining, equipment, manufacturing, and
services. These companies absorbed
50,000 of the laid off workers. The
service company is expanding its business
into real estate, fast-food machinery, and
hotel management, and hopes to hire
another 20,000 workers at the end of
1993.

Nippon Steel of Japan agreed to assist
Wugang to build another electrical silicon
sheet mill by doubling its silicon sheet
production capacity from its current
100,000-mt/a level. Nippon Steel helped
Wugang to build an electrical silicon
sheet mill in 1979. An international bank
group, including banks from Spain,
France, and the United Kingdom, signed
a contract for a $160 million syndicated
loan to support the construction of the
No. 3 steel plant for Wugang. The
company will use export credit to
purchase advanced equipment and
technology from these countries.

Baogang and the Shanghai Iron and
Steel Co., a steel products enterprise,
merged in 1992. Baogang now has the
capacity to produce 11.71 Mmt of steel.
Coupled with the completion of a third
phase construction project in 1998, steel
output by Baogang will reach 15 Mmt/a.
The major reason for the merger was to
unify overall planning in the development
of the steel industry in Shanghai.
Baogang will be responsible for the
overall planning and production by
Shanghai Iron and Steel Co.

Kaiser Engineers completed a
prefeasibility study on a gas-based direct-
reduced-iron plant in Western Australia’s
Pilbara region for a Sino-Australia joint-
venture project. The project intends to
produce 2 Mmt/a of direct-reduced iron;
50% of the output will be shipped to
China. The project was estimated to cost
about $1.1 billion.

Lead and Zinc.—Asia Minerals, a
private company in Vancouver, Canada,
signed an agreement with Chinese
authorities to acquire up to a 60% equity
in the Qiandongshen lead and zinc project
in Shaanxi Province. Asia Minerals
retained Cominco Engineering Services to
complete a feasibility study on the
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project. The deposit is believed to have
a total reserve of 12 Mmt, including 6.4
Mmt grading 1.6% lead, 8.3% zinc, and
23 g silver per ton. Drilling indicated
that there was a potential for a further 5
to 6 Mmt of similar grade reserves.
Capital costs were estimated at $28
million, allowing for a capital payback of
2.5 years from startup. The mine will
have an output of 1,200 mt/d of ore.
Mine life was estimated at 17 years.
Construction of the opencast Lanping
lead and zinc mine, Yunnan Province,
began in 1992. The mine has verified
reserves of 14.3 Mmt of lead and zinc.
Ore content is 85% zinc, grading 9.63%.
Apart from lead and zinc, the ore also
contains cadmium, silver, and thallium.

Other Metals and Minerals.—Sichuan
Rare Nonferrous Metal Corp. discovered
a primary tellurium deposit in Anshun,
Shimian Xian, Sichuan Province.
According to laboratory results, the
tellurium content ranges from 1% to
12%, reaching as high as 36%. The ore
also contains 3% to 20% bismuth.
Exploitation of the deposit, which covers
about 50 km, began in April 1992 and is
expected to produce 8 to 10 tons of
refined tellurium per year.

After 3 years of construction,
Shouguang Xian. of Shandong Province
became China’s largest bromine
production base. There are nine bromine
plants with an annual production capacity
of 7,000 tons in Shouguang Xian. The
Xian accounts for about 80% of the
country’s total bromine production.

China discovered a strontium sulfate
deposit in Qaidan basin in northwest
Qinghai Province. The main lode is

more than 10 km long, 100 to 600 m’

wide, and 1 to 11 m deep. The verified
reserves of strontium sulfate are more
than 5 Mmt. The ore body is amenable
to opencast mining.

Du Pont signed an agreement with the
Ministry of Chemical Industry in October
1992 to conduct joint research,
developing new products and marketing,
management trading, and setting up joint
ventures. The major co-operative fields
include chemical fertilizers and polymer
products.

Mineml Fuels

In 1992, the total energy output, in
terms of standard fuel equivalence,? was
up 1.8% from that of 1991. By sector,
coal accounted for 1.11 billion tons, up
2.1%; crude oil, 142 Mmt, up 0.5 %; and
natural gas, 15.7 billion m®, up 0.2%.
China’s first nuclear powerplant with a
capacity of 300 MW, at Qinshan,
Zhejiang Province, began trial operation
in December 1991. It was expected to
reach full capacity and begin commercial
operation in 1992. " However, since
startup, the plant has run into many
technical problems and has operated at
about 50% of its capacity.

The state government planned to invest
$12.5 billion in the energy industry in
1993, up 44.4% over that in 1992.
Provincial governments are expected to
invest an additional $6.5 billion into the
energy sector. Of the total investment,
$2.8 billion will be used in coal mines to
increase the country’s output by an
additional 30 Mmt in 1993 over that of
1992.  About $9.2 billion will be
channeled into electricity production and
transmission, including $5.5 billion for
hydropower, $2 billion for thermal
power, and the remainder for the
electrical transformation projects. The
petroleum and natural gas sectors will
receive about $7.2 billion for their
respected projects to increase the
production of oil by 16.5 Mmt and gas by
500 Mm®.

Because of the low selling prices for
power, backward production technology,
and high cost of energy production, coal
enterprises alone lost $2.1 billion. Qil
enterprises also recorded an overall loss
of $1.75 billion in 1992. To help these
enterprises to survive, the state
government gave $1.9 billion to subsidize
them. To recoup some of the losses,
these enterprises are looking for co-
operative projects, including mining and
prospecting in Southeast Asian countries
and the former U.S.S.R.

China planned to open two petroleum
trade centers in Nanjing, Jiangsu
Province, and Shanghai in 1993. The
Nanjing trade center will have 49
members, including domestic and foreign
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firms, and will go into operation in
March 1993. The Nanjing trade center
was jointly established by China Offshore
Qil Co., China Oil and Natural Gas
Trading Co., China Petrochemical
Trading Co., and a Hong Kong company.
The center will be managed by two Hong
Kong-based companies—Hong Kong
Futures Exchange Ltd. and Standard
Capital International (Holdings) Ltd.

Coal.—In 1992, mine accidents killed
more than 1,000 coal miners in 51 major
disasters in China, an increase of 24.9%
over that in 1991. The Ministry of Labor
and its local bureaux have vowed to
strengthen mine safety supervision and
inspection. ~The Ministry is drafting
detailed regulations to help implement
China’s first law on mining safety. The
law was approved by the Standing
Committee of the National People’s
Congress in 1992 and will be
implemented in May 1993.

China is the world’s largest coal
producer, but its coal is being used
inefficiently and with no environmental
controls. The British Government’s
Overseas Development Administration
awarded a contract worth $1.7 million to
a British Coal consortium to investigate
coal used in power generation, industry,
and in homes; coal carbonization to
produce gas; wastewater treatment and
reuse; computer modeling of energy use;
and investment finance and training in
Taiyan Shi, Shanxi Province.  This
project has the potential to be of
enormous benefit to the environment.
Recommendations will be put forward in
Taiyuan, and they will be used as
guidelines in 30 other cities in China.

China National Coal Corp. (CNCC),
China Northeast and Nei Mongol Coal
Corp. (East Coal), and China National
Local Mines Corp. (CGCC) are three
major corporations involved with coal
production in China and are administrated
by the Ministry of Energy. In the
restructuring ministries and commission
of the State Council during the eighth
NPC conference, the Ministry of Energy
was abolished and replaced by the
Ministry of Coal Industry and the
Ministry of Power Industry. The general
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manager of CNCC became the Minister
of the Ministry of Coal Industry.

In China, coal enterprises employed a
total of 7.6 million people to produce 1.1
billion tons of coal in 1992. With such a
massive work force, it is difficult to cut
production costs and raise efficiency.
Therefore, CNCC planned to close 30
inefficient mines in 1993 and was
expected to lay off more than 30,000
workers and shift 70,000 people to its
noncoal subsidiary companies.  The
corporation employed more than 3 million
people and produced more than 370 Mmt
of coal in state-owned mines in 1992.
The corporation hopes to move a total of
400,000 workers out of coal mining by
the end of 1995. CGCC also was to
tranfer about 400,000 redundant coal
miners to other industries in the next 3
years to improve efficiency. It will build
100 coal mines that can produce 30% of
its existing total output. The corporation
also is trying to develop an international
coal market. CGCC produced 365 Mmt
of coal in 1992 and vowed to shut down
inefficient and unprofitable coal mines.
East Coal also is planning a massive
layoff to increase efficiency.

China has completed its prospecting
study on the large Dabaodang Coalfield,
near Yulin Shi and Shenmu Xian, in the
northern part of Shaanxi Province. The
field has a proven reserve of 24.8 billion
tons of high-grade coal, and about 80%
of the reserves were buried less than 600
m below the surface. It is suitable for
large-scale mechanized mining.  The
overall development plan is under draft.
The Shaanxi Provincial government
invested more than $12.5 million in the
construction of a methanol plant, with a
designed annual output of 300,000 tons,
to utilize its rich natural gas resources in
the Yulin area. The new coalfield, the
Shenfu Coalfield, and the natural gas
project are expected to help in developing
the region’s economy.

Shanxi Province, the leading coal
producer in China, planned to exploit
coal deposits in the Luliang Shan area.
The plan calls for the completion of the
Liliu Mine in the year 2005. The mine is
expected to have an annual production
capacity of 15 Mmt of coking coal. The

Liliu Mine covers five xians in Luliang
Prefecture. There is a coal-bearing area
of 4,842.5 m? with an estimated coal
reserve of 50 billion tons with low ash
and sulfur content. Construction of the
116-km Liliu railway began in 1986 and
was completed in November 1992. Other
infrastructual facilities being built include
an expressway, a powerplant with a
capacity of 1.2 MkW, a fiber-optic cable
between Taiyuan, capital of the Province,
to Lishi, and a coal dressing plant.

CNCC and the Shanghai government
are preparing to set up a coal trading
center in the Pudong area. In the first
stage, only spot trading will be permitted.
Future trading is expected to start later.
Trading policies include contract trade,
market prices, and commissions, allowed
by market members.

Petroleum.—China’s oil sector is
eager to raise output and tap potential
reserves. With the approval of the
Government, China National Petroleum
Corp. (CNCP) announced it is opening
inland areas to foreign oil companies for
exploitation. China opened the Nan Hai
(South China Sea) and Bo Hai to foreign
oil exploration and development 14 years
ago, followed by the opening of 11
provinces in south China 5 years ago and
the Dong Hai (East China Sea) in 1992.

The newly opening areas include nine
provinces and autonomous regions and
one muncipality in northern China—
Hebei, Henan, Hubei, Gansu, Nei
Mongol, Ningxia, Qinghai, Shandong,
Xinjiang, and Tianjin Shi. The area
covers about 420,000 km?, and the
untapped resources in those areas are
estimated to be 8.2 billion tons of oil and
2.5 trillion m® of natural gas. The
bidding areas for enhancement of oil
recovery include 14 blocks in 10 oilfields
of Daqing, Dagang, Henan, Huabei,
Jianghan, Jiangsu, Jilin, Liaohe, Shengli,
and Zhongyuan. The bidding on the
southeastern part of Tarim Basin,
Xinjiang Uygur Zizhiqu, is expected to
begin in March 1993. This section
divided into five blocks covering 72,730
km? Construction of roads through the
deserts of Tarim Basin is expected to be
completed within years. Foreign
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companies that are to undertake risk
exploration will share oil reserves.
CNCP stressed that contracting on joint
oil development between China and
foreign companies will comply with
international conventional standards.
Other areas are expected to be open for
bidding in early 1994.

Chinese geologists estimated total oil
reserves in the Tarim Basin at 10 billion
tons. CNPC spent more than $20 million
drilling discovery wells in the past 2
years. In 1991, CNPC signed an
agreement with Japan National Oil Corp.
to explore an area of 30,000 km? in the
southwestern part of Tarim Basin. In
1992, the corporation signed an
agreement with Exxon of the United
States to act as technical contractor for
exploration work in Xinjiang. The
Chinese Government also is putting a
considerable effort into developing
infrastructure in the area. Getting the oil
from Tarim Basin to the marketplace
requires the construction of a pipeline to
the eastern part of China.

China Offshore Oil Nan Hai East
Corp., a subsidiary of China National
Offshore Oil Corp. (CNOOC), planned to
develop nine offshore oilfields in the next
S years to achieve annual production of 7
Mmt/a by 1997. In 1992, the two
offshore oilfields, Huizhou 21-1 and
Huizhou 26-1, produced 2.58 Mmt of oil,
accounting for two-thirds of China’s
offshore output. About 40% of the crude
oil was exported. Lufeng 13-1 is
expected to be put into production in
August 1993. The oilfield is a joint
venture between CNOOC and the JHN
(Japan Petroleum Exploration Co.,
Huanan Oil Development Co., and
Nippon Mining Co.) oil group of Japan.
Xijiang 24-2 and Xijiang 302 are
scheduled to be in operation in 1994.
These two oilfields are a joint
development among CNOOC, Philips
Petroleum International Corp., Asia, and
Pecton Orient Co. of the United States.
Other wells that are under development
are Huizhou 32-2 and Huizhou 32-3 by
ACT [Agip (Overseas) Ltd. of Italy,
Chevron Overseas Petroleum, and Texaco
Petroleum Maatshappij (Netherland) B.V.
Co.] and CNOOC.
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In 1992, CNPC also has expanded its
international activities. The corporation
has negotiated either buying or forming
joint ventures in Canada, India,
Indonesia, Papua New Guinea, Peru,
Russia, Turkmenistan, and Venezuela.
CNPC also will extend its business from
merely developing oilfields to
downstream industries such as oil refining
and petroleum products.

Currently, China exports more than 23
Mmt of crude oil while importing 10
Mmt of oil, including the reimport of oil
products processed abroad. Because of
booming economic growth, the country
will become a net importer in 1995.
During the past several years, the rate of
oil output could not keep up with the rate
of growth in demand. The main oilfields
that went into operation in the 1960’s and
1970’s have entered the late stages of
their stable yield. Output by the main
oilfields is progressively decreasing.
Local economic boom has caused a
decentralization in state control over oil
trade. Local businesses have greater
freedom in buying foreign oil to meet
their needs.

Reserves

China is the world leader in proven
reserves of antimony, barite,
molybdenum, rare earths, titanium,
tungsten, and vanadium. China has 55
billion tons of iron ore, albeit with an
average grade of only 30% to 35%
elemental content. Moreover, only 5%
of the ore reserves contain 35% to 50%
iron. Major deposits occur in Anhui,
Hebei, Liaoning, and Nei Mongol.
Major gold deposits are in Hebei,
Heilongjiang, Henan, Hunan, Jilin, Nei
Mongol, and Shandong. Bauxite deposits
occur in Guangxi, Guizhou, Henan, and
Shandong. Lead and zinc deposits are in
Fujian, Gansu, Guangdong, and Guangxi.

With the exception of some
commodities such as chromium, copper,
and potash, China produces significant
quantities of a wide array of minerals and
metals, based on its production and/or
export capability for these commodities.

INFRASTRUCTURE

An inadequate transportation sector
and telecommunications system are
majors factors hindering economic growth
in China. The total capacity of its
telephone network is targeted for 48
million units in 1995 and 65 million units
in the year 2000. China is preparing a
series of flexible policies to attract
foreign investors in post and
telecommunications, but it will not allow
foreigners to be involved in management
decisions.

In the next 3 years, the Ministry of
Railways will spend $15.9 billion on
capital construction of new railways to
meet the demands of China’s economic
development. In a new development
program, China will build 6,600 km of
new lines, double-track 4,100 km, and
electrify 5,600 km of old lines. China
will gradually cut the mandatory plans for
railway transportation. China will
develop large containers, cold storage,
and bulk freight in cargo transportation.

China will build 29 new airports in
southwest China in the 1990’s. Airports
to be built include Ganzi, Guangyuan,
Jiangbe, Jiuzaigou, Mianyang, Neijiang,
Qiangjiang, and Wanxian in Sichuan
Province; Bijie, Tongren, Xingyi, and
Zunyi in Guizhou Province; and Diqing,
Lincan, Tengchong, and Wenshan in
Yunnan.

OUTLOOK

China is one of the world’s leading
producers of industrial minerals, metals,
and fuels. It plans to increase output
capacity of cement, copper, fertilzer, iron
and steel, lead, nickel, salt, soda ash, and
zinc. Despite an extensive minerals base,
constraints based on a lack of both hard
currency and advanced technology have
forced the Chinese Government to delay
capital investments in mine and plant
construction and plant expansion. China
also has opened the interior of the
country for foreign exploration and
development in an effort to increase the
production of its fuel and nonfuel
minerals sectors. China is expected to
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continue to be a major force in the world
market for such commodities such as
antimony, barite, flurospar, magnesite,
rare earths, and tungsten. As the result
of industrial development being achieved
under its ambitious modernization
program, China’s industry will be
technologically better suited to the
production of value added manufactures
and advanced materials, meeting
international quality specifications. By
the end of this century, China hopes to
become a newly industrialized country.

'Where necessary, values have been converted from
renminbi (RMB) to U.S. dollars at the rate of
RMBS.85=3$US1.00 for 1992.

“Standard coal equivalent (SCE) with thermal equivalent
of 7,000 kilocalories per kilogram. The conversion is as
follows (figures in bracket refer to thermal equivalent): 1
kg of coal (5,000 kcal) = 0.71 kg of SCE; 1 kg of crude
oil (10,000 kcal) = 1.43 kg of SCE; and 1 cubic meter of
natural gas (9,310 kcal) = 1.33 kg of SCE.

OTHER SOURCES OF INFORMATION
Agencies

China National Nonferrous Metals
Industry Corp.
12B Fuxing Lu, Beijing 100814

China National Offshore Oil Corp.
1A Sidaskou Lu, Dazhongshi Nau,
Haidianqu, Beijing 100086

China National Petroleum Corp.
Liupukang, Beijing 100724

China Nonmetallic Minerals Industry
Corp.
Bai Wan Zhuang, Beijing

Ministry of Chemical Industry
Liupukang, Beijing

Ministry of Coal Industry
21 Heping Bei Lu, Beijing

Ministry of Geology and Mineral
Resources
Funei Dajie, Beijing

Ministry of Metallurgical Industry
46 Dongsi Xi Dajie, Beijing

Publications

Almanac of China’s Economy, annual.
Beijing Review, 24, Baiwanzhuang
Road, Beijing 100037, China.

China’s Customs Statistics, Economic
Information & Agency, Hong Kong,
342, Hennessy Road, 10th floor,
Hong Kong.

China Daily, 15, Huixin Dongjie,
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Chaoyang District, Beijing, China.

Far Eastern Economic Review, 181,
Gloucester Road, Hong Kong.

Intertrade, Intertrade Press, 28, Dong
Hou Xiang, An Ding Man WaiStreet,
Beijing 100710, China.

Metallurgical Industry Press, Beijing:
The Yearbook of Iron and Steel
Industry of China, annual, monthly,
etc.

Ministry of Coal Industry, Beijing:
China Coal Industry Yearbook,
annual.

Research Institute of the Ministry of
Chemical Industry of China, Beijing:
China Chemical Industry.

State Statistical Bureau, Beijing:
Energy Statistical Yearbook of
China, annual.

Statistical Yearbook of China, annual.
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TABLE 1
CHINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES'
(Metric tons unless otherwise specified)
Commodity 1988 1989 1990 1991 1992
METALS

Aluminum:

Bauxite, gross weight 2,300,000 2,388,000 2,400,000 2,600,000 2,700,000

Alumina, gross weight 1,300,000 1,350,000 1,460,000 1,600,000 1,600,000

Metal, refined, primary 710,000 750,000 850,000 963,000 1,100,000
Antimony, mine output, Sb content 46,000 61,000 54,800 45,000 45,000
Bismuth, mine output, Bi content 750 850 1,000 1,100 1,200
Cadmium, smelter 750 800 1,100 1,200 1,200
Cobalt 306 255 325 300 400
Copper:

Mine output, Cu content 282,000 276,000 285,000 300,000 300,000

Metal:

Smelter, primary and secondary 400,000 450,000 559,000 600,000 630,000
Refined, primary and secondary 510,000 540,000 560,000 560,000 560,000

Gold, mine output, Au content 80 90 100 120 140
Iron and steel:

Iron ore, gross weight thousand tons 167,700 171,850 168,300 176,070 197,600

Pig iron do. 57,040 58,200 62,380 67,200 72,000

Ferroalloys do. 1,804 2,382 2,400 2,460 2,650

Steel, crude do. 59,430 61,200 66,100 70,570 80,000

Steel, rolled do. 47,000 48,700 51,200 56,380 65,340
Lead:

Mine output, Pb content 312,000 308,000 315,000 352,000 385,000

Metal, refined, primary and secondary 245,000 260,000 296,000 330,000 330,000
Magnesium metal, primary 3,200 3,500 5,900 8,600 10,000
Manganese ore, gross weight thousand tons 3,200 3,200 3,300 3,400 3,500
Mercury, mine output, Hg content 940 1,200 1,000 700 800
Molybdenum, mine output, Mo content " 14,400 15,700 15,700 16,000 16,000
Nickel:

Mine 32,743 34,250 33,000 36,000 37,000

Smelter 24,700 25,600 27,500 28,900 29,000
Silver, mine output, Ag content 110 125 130 150 170
Tin:

Mine output, Sn content 38,000 40,000 42,000 43,000 43,000

Metal, smelter 29,500 29,500 35,000 38,000 38,000
Tungsten, mine output, W content 30,000 30,200 32,000 25,000 17,000
Zinc:

Mine output, Zn content 528,000 538,000 619,000 650,000 670,000

Refined, primary and secondary 420,000 451,000 550,000 612,000 630,000

INDUSTRIAL MINERALS

Asbestos 150,000 r181,000 221,000 230,000 240,000
Barite thousand tons 1,500 1,750 1,750 1,800 1,800
Boron, mine, B,O, equivalent 95,000 74,000 75,000 76,000 77,000
Bromine 6,800 8,000 8,080 8,000 8,000
Cement, hydraulic thousand tons 210,140 207,000 203,000 252,610 304,000
Fluorspar 1,100,000 1,750,000 1,700,000 1,600,000 1,600,000
Graphite 400,000 490,000 455,000 289,000 300,000
Gypsum thousand tons 8,100 9,020 10,180 10,500 11,000
See footnotes at end of table.
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TABLE 1—Continued
CHINA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1988 1989 1990 1991 1992
METALS—Continued
Kyanite and related materials 2,500 2,500 2,500 2,500 2,500
Lithium minerals, all types 15,000 15,000 15,000 15,500 15,500
Magnesite thousand tons 2,610 2,600 2,600 2,600 2,600
Nitrogen: N content of ammonia do. 16,500 17,000 17,500 18,000 18,000
Phosphate rock and apatite, P,O, equivalent do. 5,470 6,000 6,400 6,500 6,800
Potash, marketable, K,O equivalent do. 36 42 29 40 40
Salt do. 22,000 28,000 20,000 124,100 28,100
Sodium compounds: Soda ash, natural and synthetic do. 2,609 2,983 3,750 3,940 4,500
Sulfur:
Native do. 300 300 320 320 320
Content of pyrite do. 3,900 4,270 4,400 4,500 4,500
Byproduct, all sources do. 550 600 650 650 650
Total do. 4,750 5,170 5,370 5,470 5,470
Talc and related materials 1,900,000 2,100,000 12,545,000 2,600,000 2,650,000
MINERAL FUELS AND RELATED MATERIALS
Coal:
Anthracite thousand tons 175,000 190,000 170,000 190,000 190,000
Bituminous and lignite do. 770,000 850,000 883,460 900,000 920,000
Total do. 945,000 1,040,000 1,053,460 1,090,000 1,110,000
Coke, all types do. 47,000 66,200 73,280 73,520 75,000
Gas, natural:
Gross billion cubic meters 14 15 15 16 16
Marketed do. 13 13 13 13 14
Petroleum:
Crude (including crude from oil shale)
thousand 42-gallon barrels 999,200 1,004,000 1,008,000 1,014,700 1,050,000
Refinery products do. 725,000 725,000 730,000 800,000 830,000

"Revised.
'Table includes data available through Apr. 20, 1993.

TABLE 2
CHINA: EXPORTS OF SELECTED MINERAL COMMODITIES IN
JANUARY-SEPTEMBER 1992

(Metric tons)

. Value
Quantity (thousands)
METALS
Aluminum:
Bauxite 680,000 $35,110
Metal and alloys:
Unwrought 44,364 55,650
Semimanufacturers 24,438 41,220
Antimony metal, unwrought 13,179 20,360

See footnotes at end of table.
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TABLE 2—Continued

CHINA: EXPORTS OF SELECTED MINERAL COMMODITIES IN
JANUARY-SEPTEMBER 1992

(Metric tons)

. Value
Quantity (thousands)
METALS—Continued

Barium sulfate 460,000 $14,050
Copper:

Metal and alloys, unwrought 9,542 21,120

Semimanufacturers 29,358 90,840
Iron and steel:

Ferrosilicon 190,000 89,980

Pig iron and cast iron 410,000 62,240
Steel:

Bars and rods 580,000 155,510

Shapes and sections 400,000 105,610

Sheets and plates 280,000 93,540

Tube and pipe 130,000 101,260
Magnessium carbonate and oxide 1,430,000 112,690
Manganese, unwrought 19,661 21,520
Tin:

Metal and alloys, unwrought 19,967 101,930
Tungsten:

Tungstates 4,199 24,550

Ore 1,107 1,870
Zinc:

Metal and alloys, unwrought 48,048 50,910

INDUSTRIAL MINERALS
Cement 5,660,000 228,240
Fluorspar 750,000 51,600
Talc 710,000 36,990
MINERAL FUELS

Coal 14,030,000 535,580
Coke, semicoke 810,000 57,880
Petroleum:

Crude oil 15,700,000 1,991,630

Refinery products 3,980,000 632,140
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Source: China’s Customs Statistics (1992.4).
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CHINA: IMPORTS OF SELECTED MINERAL COMMODITIES IN
JANUARY-SEPTEMBER 1992
. Value
Quantity (thousands)
METALS
Aluminum:
Alumina 450,000 $82,540
Metal and alloys, unwrought 83,678 97,460
Semimanufactures 73,989 216,440
Chromium: Chromite 590,000 69,000
Copper:
Ore 200,000 83,420
Metal and alloys, unwrought 219,504 476,180
Semimanufactures 103,732 272,380
Iron and steel:
Iron ore 16,710,000 521,000
Pig iron and cast iron 60,000 4,480
Steel:
Bars and rods 300,000 110,900
Billets and forgings 130,000 60,950
Seamless pipe 820,000 769,120
Shapes and sections 130,000 60,950
Sheets and plates 2,650,000 1,604,260
Manganese ore 200,000 83,420
INDUSTRIAL MINERALS
Compound fertilizers 5,000,000 977,340
Potassium chloride 1,960,000 225,100
Sodium carbonate 49,249 8,810
Titanium dioxide 21,763 37,430
Urea 7,240,000 958,720
MINERAL FUELS
Coal 890,000 33,720
Petroleum:
Crude oil 5,730,000 844,630
Refinery products 5,080,000 881,260
Source: China’s Customs Statistics (1992.4).

TABLE 4
CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 ISJ:::: Other (principal)
METALS
Alkali and alkaline-earth metals 1,408 1,077 496 Japan 239; France 102; Norway 47.
Aluminum:
Ore and concentrate 680 542 241 Netherlands 85; Japan 54; U.S.S.R. 35.

See footnotes at end of table.
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TABLE 4—Continued
CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 lsJ:‘i:ee: Other (principal)
METALS—Continued
Aluminum—Continued:
Oxides and hydroxides 566,148 646,294 88,470 Japan 111,592; Germany 95,279; Netherlands 82,193.
Metal including alloys:
Scrap 1,715 2,706 —  Japan 2,690; Taiwan 10.
Unwrought 65,125 68,556 (® Japan 22,878; Hong Kong 21,595; Republic of Korea
19,978.
Semimanufactures 17,764 27,300 168 Hong Kong 17,622; Japan 1,993; Singapore 1,590.
Antimony:

Ore and concentrate 10,241 5,087 709 Japan 2,383; Italy 407; Hong Kong 323.

Oxides and hydroxides 13,014 14,429 5,730 Hong Kong 3,061; Japan 2,289; Netherlands 2,142.

Metal including alloys, all forms 33,368 29,373 13,740 Japan 4,937; Netherlands 3,899; Hong Kong 2,559.
Arsenic:

Ore and concentrate 1,570 186 — Hong Kong 78; Pakistan 54; Egypt 36.

Oxides and acids 2,704 12,316 5,805 Hong Kong 5,467; United Kingdom 274; Thailand 261.
Bismuth: Metal including alloys, all forms 609 961 73  Hong Kong 393; Netherlands 288; United Kingdom 71.
Cadmium: Metal including alloys, all forms 568 475 —  Japan 321; Hong Kong 78; Netherlands 77.
Chromium:

Ore and concentrate 2,448 2,042 —  All to Japan.

Oxides and hydroxides 2,622 3,074 265 Netherlands 1,406; Hong Kong 427; Germany 172.
Cobalt:

Oxides and hydroxides 170 143 —  Netherlands 48; Belgium-Luxembourg 26; United Kingdom

15.

Metal including alloys, all forms 32 100 22 Hong Kong 59; Netherlands 19.

Columbium and tantalum: Tantalum metal
including alloys, unwrought 10 4 1 Germany 3.
Copper:

Sulfate 4,296 920 —  Canada 368; Hong Kong 238; Republic of Korea 120.

Metal including alloys:

Scrap 248 665 44 Taiwan 500; Hong Kong 121.

Unwrought 18,003 8,711 5 Hong Kong 3,874; Japan 3,491.

Semimanufactures 25,229 33,655 615 Hong Kong 29,092; Japan 1,034.
Iron and steel:

Iron ore and concentrate:

Excluding roasted pyrite 561 658 —  Japan 468; Hong Kong 150; Australia 40.

Pyrite, roasted - 21 — All to Hong Kong.

Metal:
Scrap 112,469 71,325 —  Hong Kong 40,548; Japan 17,276; Indonesia 7,950.
Pig iron, cast iron, related materials
thousand tons 378 628 (® Japan 422; Republic of Korea 104; Taiwan 43.

Ferroalloys:
Ferrochromium 11,463 29,768 8,447 Japan 14,299; Republic of Korea 3,691.
Ferromanganese 70,497 73,722 4,520 Japan 11,742; Hong Kong 10,454; Indonesia 10,351.
Ferromolybdenum 6,629 4,957 857 Netherlands 2,248; Hong Kong 415; Republic of Korea 316.
Ferrosilicomanganese 97,303 165,847 3,460 Japan 105,139; Hong Kong 35,999; Indonesia 9,402.
Ferrosilicon 244,286 319,997 4,302 Japan 218,378; Hong Kong 29,248; Republic of Korea

18,155.

See footnotes at end of table.
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TABLE 4—Continued
CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 United Other (principal)
States
METALS—Continued
Iron and steel—Continued:
Metal—Continued:
Ferroalloys—Continued:
Unspecified 18,150 28,123 811 Japan 11,222; Republic of Korea 8,128; Hong Kong 4,105.
Steel, primary forms 521,032 853,086 52 Thailand 272,405; Taiwan 243,564; Republic of Korea
132,739.
Semimanufactures:
Bars, rods, angles, shapes, sections 1,183,682 1,718,643 1,014 Hong Kong 592,556; Republic of Korea 303,967; Japan
123,155.
Universals, plates, sheets 515,007 456,775 140 Japan 175,902; Thailand 94,511; Republic of Korea 72,261.
Hoop and strip 20,109 133,229 —  Japan 75,093; Republic of Korea 35,194; Thailand 5,524.
Rails and accessories 13,330 12,194 54 Singapore 5,664; North Korea 4,620.
Wire 169,237 231,439 7,298 Hong Kong 81,847; Singapore 25,518; United Arab
Emirates 16,442.
Tubes, pipes, fittings 291,580 306,479 58,339 Hong Kong 74,042; Japan 22,473; Singapore 18,786.
Castings and forgings, rough 46,434 67,607 15,786 Japan 17,729; Taiwan 11,065; Malaysia 5,577.
Lead:
Ore and concentrate 1,978 5,451 —  Japan 3,281; North Korea 2,169.
Oxides 5,106 5,483 —  Japan 3,139; Hong Kong 1,154; Iran 200.
Metal including alloys:
Scrap 177 255 180 Hong Kong 72; Japan 3.
Unwrought 37,981 15,936 418 Japan 7,346; Singapore 2,704; Hong Kong 1,973.
Semimanufactures 3,093 1,110 —  Japan 942; Singapore 103; Hong Kong 28.
Magnesium: Metal including alloys, all forms 523 18 — Taiwan 15; Australia 3.
Manganese:
Ore and concentrate 27,998 19,498 —  North Korea 12,186; Japan 3,740; Thailand 1,858.
Oxides and hydroxides 5,867 6,486 — Hong Kong 3,827; Thailand 626; Japan 471.
Metal including alloys, all forms 42,524 34,600 475 Japan 13,652; Netherlands 8,430; Hong Kong 3,176.
Mercury 330 63 — Pakistan 27; Hong Kong 12; Burma 8.
Molybdenum:
Ore and concentrate 370 1,311 20 Belgium-Luxembourg 708; Hong Kong 297; Netherlands
252.
Oxides and hydroxides 381 895 — Netherlands 632; Hong Kong 200; United Kingdom 50.
Metal including alloys, all forms 178 232 135 Netherlands 88; Japan 3.
Nickel:
Matte and speiss — 35 — Japan 17; Thailand 17.
Metal including alloys:
Unwrought kilograms 10 100 — Al to Japan.
Semimanufactures 326 19 S Japan 10; Taiwan 1.
Platinum-group metals: Metals including alloys,
unwrought and partly wrought grams 1,129,602 159,504 85,756 Hong Kong 72,588; Macau 1,160.
Rare-earth metals:
Ores and concentrates 327 660 183  Japan 294; Hong Kong 64; Macau 43.
Oxides and other compounds 2,530 2,792 420 Japan 1,718; France 200; Hong Kong 196.
Metals including alloys, all forms 1,327 2,393 217 Japan 1,355; Netherlands 308; Austria 274.
Selenium: Elemental 5 17 —  All to Hong Kong.

See footnotes at end of table.
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CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

TABLE 4—Continued

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 lslz::: Other (principal)
METALS—Continued
Silver:
Ore and concentrate® kilograms 1,055 7,555 2,555 Japan 5,000.
Waste and sweepings' do. 177,488 308 —  Japan 300; Singapore 8.
Metal including alloys, unwrought and
partly wrought kilograms 7,153 11,721 554 Hong Kong 11,149; Singapore 18.
Tin:
Ore and concentrate 9,583 11,295 106 Hong Kong 4,866; Singapore 2,457; Japan 1,694.
Metal including alloys:
Scrap
Unwrought 10,135 15,692 5,322 Japan 4,179; Hong Kong 3,660; Taiwan 1,358.
Semimanufactures 4,904 5,567 230 Japan 3,233; Hong Kong 1,996.
Titanium:
Oxides 630 1,489 911 U.S.S.R. 420; Japan 60; Iran 52.
Metal including alloys, all forms 634 115 96 Hong Kong 11; North Korea 7.
Tungsten:
Ore and concentrate 16,450 6,071 3,328 Republic of Korea 885; Germany 620.
Oxides and hydroxides 2,111 4,278 1,556 Japan 1,229; Netherlands 1,052.
Metal including alloys, all forms 335 420 159 Hong Kong 103; Netherlands 79.
Uranium and thorium:
Ore and concentrate kilograms 17,000 2,820 —  Iran 1,800; Japan 1,020.
Oxides and other compounds
value, thousands $21,806 $12,233 —  France $10,273; Pakistan $1,907.
Zinc:
Ore and concentrate 76,228 76,960 — Japan 47,971; Republic of Korea 11,449; North Korea
9,117.
Oxides and hydroxides 44,431 29,333 657 Hong Kong 9,999; Netherlands 4,236; Japan 2,392.
Metal including alloys:
Scrap 75 13 —  All to Hong Kong.
Unwrought 16,711 6,284 —  Hong Kong 3,840; Republic of Korea 1,108; Pakistan 835.
Semimanufactures 6,003 1,177 70 Hong Kong 4,183; Japan 1,382.
Other:
Ores and concentrates 38,189 43,945 —  Japan 38,197; Philippines 2,039; Republic of Korea 1,398.
Ashes and residues 16,690 12,079 — Hong Kong 9,798; Japan 2,281.
Base metals: Unwrought and
semimanufactures 20,351 20,237 2,546 Japan 10,858; Hong Kong 2,810; Germany 1,536.
Metalloids, unspecified® 129,897 145,329 3,904 Japan 81,448; Hong Kong 26,854; Netherlands 6,593.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc.
value, thousands $7,646 $3,774 $62 Japan $1,315; Hong Kong $732; Thailand $586.
Artificial:
Corundum 71,812 89,904 —  Japan 45,339; Hong Kong 26,856; Republic of Korea 5,823.
Silicon carbide® 55,073 69,464 13,723  Japan 22,814; Netherlands 15,013; Germany 4,532.
Dust and powder of precious and semi-
precious stones including diamond
value, thousands $227 $317 $20 Japan $107; Thailand $97; Hong Kong $72.
Grinding and polishing wheels and stones  do. $10,794 $13,804 $702 Hong Kong $4,974; Japan $2,423; Singapore $1,133.

See footnotes at end of table.
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TABLE 4—Continued
CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 ISJ::::I Other (principal)
INDUSTRIAL MINERALS—Continued
Asbestos, crude 7,135 612 —  Iran 310; Singapore 144; Thailand 108.
Barite and witherite thousand tons 1,443 1,125 686 Netherlands 98,724; Japan 86,823.
Boron materials:
Crude natural borates 18 20 —  Switzerland 15; Macau 5.
Oxides and acids 6,554 3,422 —  Hong Kong 695; Taiwan 630; Japan 544.
Cement 6,829,558 10,735,945 1,000 Republic of Korea 5,689,192; Hong Kong 1,228,436
Bangladesh 1,082,459.
Clays, crude:
Chamotte earth 161,736 191,184 1,195 Japan 62,256; Netherlands 27,307; Turkey 19,174.
Unspecified 814,497 880,525 237 Hong Kong 582,480; Macau 143,990; Japan 66,957.
Cryolite and chiolite 69 84 —  North Korea 64; Hong Kong 15; Malaysia 5.
Diamond: Natural:
Gem, not set or strung value, thousands $81,650 $52,468 $2,226 Hong Kong $37,669; Belgium-Luxembourg $8,780.
Industrial stones do. $6,444 $3,515 —  Hong Kong $2,468; France $760; Belgium-Luxembourg
$282.
Diatomite and other infusorial earth 19,528 37,659 —  Japan 16,675; Hong Kong 10,095; Netherlands 4,293.
Feldspar, fluorspar, related materials:
Feldspar 222,945 381,804 —  Hong Kong 292,234; Taiwan 16,092; Singapore 2,595.
Fluorspar 1,094,047 933,694 173,997 Japan 443,434; Netherlands 67,650; India 43,696.
Unspecified 154 211 —  Japan 126; Malaysia 50; Taiwan 20.
Fertilizer materials:
Crude, n.e.s. 1,878 875 —  Japan 824; Hong Kong 20; Taiwan 20.
Manufactured:
Ammonia 3,801 3,869 —  Hong Kong 3,530; Japan 310; Macau 28.
Nitrogenous 76,713 87,194 —  Malaysia 39,750; Australia 16,983; Philippines 11,720.
Phosphatic 168,359 152,278 60 Japan 82,700; Sri Lanka 25,617; Malaysia 24,153.
Potassic 28 24 —  Pakistan 20; Macau 3.
Unspecified and mixed 2,643 4,184 —  Japan 3,906; Hong Kong 202.
Graphite, natural 141,234 153,061 8,278 Japan 92,974; Republic of Korea 12,969; Netherlands
10,371.
Gypsum and plaster 130,798 153,879 —  North Korea 131,127; Macau 12,500; Hong Kong 4,964.
Iodine including bromine and fluorine
value, thousands $62 $41 —  All to Hong Kong.
Lime 71,325 74,880 —  Hong Kong 61,306; Macau 11,627; Singapore 1,400.
Magnesium compounds: Magnesite, including
calcined thousand tons 1,306 1,540 181 Japan 393; U.S.S.R. 206; Netherlands 158.
Meerschaum, amber, jet 4,869 5,014 —  Japan 4,832; Republic of Korea 138.
Mica:
Crude including splittings and waste 24,879 23,020 322 Japan 13,035; United Kingdom 4,917; Netherlands 2,524.
Worked including agglomerated splittings
value, thousands $444 $1,565 $324 Hong Kong $890; Japan $91; Netherlands $90.
Phosphates, crude 344,648 533,866 —  Malaysia 168,475; North Korea 141,752; Republic of Korea
100,979.
Pigments, mineral:
Natural, crude 2,217 1,512 —  Japan 630; Pakistan 460; Syria 200.
Iron oxides and hydroxides, processed 26,796 36,891 4,807 United Kingdom 6,271; Hong Kong 5,787; Netherlands

3,977.

See footnotes at end of table.
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TABLE 4—Continued
CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 I;;:::: Other (principal)
INDUSTRIAL MINERALS—Continued
Precious and semiprecious stones other than
diamond:
Natural value, thousands $84,437 $43,004 $754 Hong Kong $38,588; Japan $1,689; Thailand $1,236.
Synthetic do. $5,669 $11,102 $1,206 Hong Kong $3,994; Indonesia $2,840; Thailand $1,127.
Pyrite, unroasted 207,078 195,388 —  Japan 195,066; Hong Kong 301.
Salt and brine thousand tons 481 212 — Hong Kong 116; North Korea 65; Singapore 10.
Sodium compounds, n.e.s.:
Soda ash, manufactured 86,775 197,737 — Indonesia 37,135; Japan 32,691; Thailand 23,848.
Sulfate, manufactured 342,763 302,015 —  Republic of Korea 82,795; Hong Kong 49,628; Malaysia
35,244.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked value, thousands $30,704 $39,277 $370 Japan $25,262; Hong Kong $7,455.
Worked do. $105,369 $143,687  $12,354 Japan $78,081; Hong Kong $26,136; Singapore $7,053.
Dolomite, chiefly refractory-grade 5,293 86,566 —  Japan 86,450; Hong Kong 82.
Gravel and crushed rock thousand tons 5,875 8,330 14 Hong Kong 7,524; Macau 685.
Limestone flux and calcareous stone 8,890 8,849 — Hong Kong 8,382; Japan 207; Thailand 200.
Quartz and quartzite 34,686 14,992 () Japan 10,246; Hong Kong 3,871; Malaysia 698.
Sand other than metal-bearing thousand tons 3,970 7,186 18 Macau 5,237; Hong Kong 1,416; Japan 488.
Sulfur:
Elemental:
Crude including native and byproduct 85 486 —  North Korea 292; Japan 80; Singapore 51.
Colloidal, precipitated, sublimed ) 6 316 —  North Korea 300; Japan 16.
Sulfuric acid 7,486 6,400 — Hong Kong 6,199; Republic of Korea 90; Macau 68.
Talc, steatite, soapstone, pyrophyllite 869,855 948,296 17,793  Japan 558,211; Republic of Korea 161,930.
Other:
Crude 66,467 112,067 21 Hong Kong 74,906; Japan 31,591.
Slag and dross, not metal-bearing 17,784 11,941 1,272  Japan 8,037; Hong Kong 1,023.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, matural — 10 —  All to Hong Kong.
Carbon: ‘
Carbon black 28,863 25,461 50 Thailand 6,732; Hong Kong 4,386; Indonesia 2,882.
Gas carbon 424 325 — Hong Kong 152; Taiwan 93.
Coal:
Anthracite thousand tons 1,527 2,093 — Republic of Korea 944; Japan 641; France 238.
Bituminous do. 15,766 17,908 — Japan §,158; Hong Kong 2,618; Republic of Korea 2,254.
Briquets of anthracite and bituminous
coal 2,752 660 126  Taiwan 480; Hong Kong 43.
Lignite including briquets - 190 —  Singapore 100; Burma 90.
Coke and semicoke thousand tons 1,303 1,082 17  Japan 220; Peru 135; France 112.
Peat including briquets and litter 86 32 — Al to Hong Kong.
Petroleum:
Crude thousand 42-gallon barrels 175,044 162,334 32,440 Japan 86,881; Singapore 21,420; Republic of Korea 8,348.
Refinery products:
Liquefied petroleum gas  value, thousands $2,610 $3,583 —  Republic of Korea $1,340; Hong Kong $1,183; Macau $808.

See footnotes at end of table.
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TABLE 4—Continued

CHINA: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 lslt:n:ee: Other (principal)
MINERAL FUELS AND RELATED
MATERIALS—Continued
Petroleum—Continued:
Refinery products—Continued:

Gasoline:

Aviation thousand 42-gallon barrels 1,352 493 —  Singapore 481; North Korea 9.

Motor do. 13,916 17,483 1,732 Singapore 15,040; Japan 639.
Naptha including white spirit do. 4,745 3,316 ?® Japan 2,857; Republic of Korea 309.
Mineral jelly and wax do. 1,509 1,501 49  Singapore 211; Burma 162; Hong Kong 145.
Kerosene and jet fuel do. 3,420 2,484 —  Japan 1,555; Hong Kong 812; Singapore 62.
Distillate fuel oil do. 11,946 9,024 —  Singapore 3,583; Hong Kong 3,411; Japan 1,318.
Lubricants do. 2,077 2,142 179  Japan 493; Thailand 439.
Residual fuel oil do. 3,839 3,167 — Japan 1,731; Hong Kong 1,414.
Bitumen and other residues do. 192 353 —  Japan 344; Hong Kong 6.
Bituminous mixtures do. 203 413 —  Japan 407; Australia 3.
Petroleum coke do. 899 1,009 —  Japan 979; Republic of Korea 24.

2L ess than 1/2 unit.

3May include other precious ores and concentrates.
“May include platinum-group metals.

SElemental arsenic, phosphorus, and tellurium.

1Data presented in this table are from China’s Customs Statistics Yearbook. Table prepared by Audrey D. Wilkes.

SIncludes boron carbide.
TABLE 5
CHINA: IMPORTS OF MINERAL COMMODITIES'
(Metric tons unless otherwise specified)
Sources, 1991
Commodity 1990 1991 ISJ::::: Other (principal)
METALS
Alkali and alkaline-earth metals 2,650 3,087 (@) U.S.S.R. 2,181; Germany 538; Taiwan 60.
Aluminum:
Ore and concentrate 57 —
Oxides and hydroxides 583,012 686,177 5 Australia 625,304; India 56,365; Taiwan 3,648.
Metal including alloys: v
Scrap 5,490 6,149 425 Mongolia 2,170; Hong Kong 1,797; U.S.S.R. 1,237.
Unwrought 71,771 43,710 334 U.S.S.R. 16,759; Canada 9,584; Australia 5,040.
Semimanufactures 43,858 65,028 15,072 Australia 12,939; Hong Kong 9,339; Japan 7,322.
Antimony:
Ore and concentrate 53 —
Oxides 9 15 —  Hong Kong 7; Japan 6.
Metal including alloys, all forms 50 84 — Mainly from Hong Kong.
Arsenic: Oxides and acids kilograms 4,340 450 80 Hong Kong 370.
Beryllium: Metal including alloys, all forms 3 7 - All from Japan.
Bismuth: Metal including alloys, all forms 2 45 19 Mexico 23; Spain 2.
Cadmium: Metal including alloys all forms 9 108 32 Belgium-Luxembourg 60; Japan 12.

See footnotes at end of page.
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TABLE 5—Continued
CHINA: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1991

Commodnfy 1990 1991 ISJ::::: Other (principal)
METALS—Continued
Chromium:
Ore and concentrate 641,267 544,648 - India 251,218; Turkey 54,800; Iran 42,687.
Oxides and hydroxides 234 1,714 51 U.S.S.R. 879; Germany 378; Hong Kong 186.
Cobalt:
Oxides and hydroxides 5 6 —  Japan 3; Hong Kong 2.
Metal including alloys, all forms 498 437 11 Zaire 220; Zambia 56; U.S.S.R. 55.
Columbium and tantalum: Tantalum metal
including alloys, all forms kilograms 867 840 210  Germany 630.
Copper:
Ore and concentrate 242,197 309,786 87,103  U.S.S.R. 39,214; Chile 27,314; Portugal 30,618.
Matte and speiss including cement copper - 6,020 791 Republic of Korea 5,229.
Sulfate 4,219 2,320 — U.S.S.R. 2,138; Hong Kong 45.
Metal including alloys:
Scrap 21,729 78,358 48,298 Hong Kong 9,721; Canada 5,691; Japan 4,366.
Unwrought 40,251 113,966 13,053 U.S.S.R. 19,144; Netherlands 12,703; United Kingdom
9,530.
Semimanufactures 37,761 52,167 1,448 Hong Kong 17,576; Taiwan 8,639; Japan 8,626.
Iron and steel:
Iron ore and concentrate:
Excluding roasted pyrite-thousand tons 14,343 18,458 48 Australia 12,073; Brazil 3,137.
Pyrite, roasted — 91,287 - All from Australia.
Metal:
Scrap 183,354 238,923 45,420 U.S.S.R. 89,344; Hong Kong 40,184; Japan 23,160.
Pig iron, cast iron, related materials 1,309,484 365,999 213 U.S.S.R. 182,689; Brazil 179,632; Japan 1,177.
Ferroalloys:
Ferrochomium 201 1,204 Q) U.S.S.R. 1,178; Taiwan 23.
Ferrosilicon 39 507 @) Switzerland 500; Japan 5.
Unspecified 133 5,180 21 U.S.S.R. 4,937; Brazil 66.
Steel, primary forms 454,841 329,576 10,305 U.S.S.R. 267,245; Poland 24,153.
Semimanufactures:
Bars, rods, angles, shapes, sections 991,782 238,249 246 Japan 117,533; U.S.S.R. 62,325; Brazil 12,971.
Universals, plates, sheets 2,379,525 2,040,948 40,293 Japan 1,383,953; Republic of Korea 172,117; U.S.S.R.
109,756.
Hoop and strip 83,621 97,114 340 Japan 63,883; Brazil 7,555; Republic of Korea 6,031.
Rails and accessories 14,015 15,177 — United Kingdom 10,324; U.S.S.R. 4,569.
Wire 42,925 21,749 43 Hong Kong 8,921; Japan 3,228.
Tubes, pipes, fittings 733,217 1,173,329 58,364 Japan 690,142; Argentina 153,198; Germany 146,454.
Castings and forgings, rough 1,433 3,106 12 U.S.S.R. 762; Taiwan 714.
Lead:
Ore and concentrate 470 1,334 — Burma 1,289; Malaysia 45.
Oxides kilograms 821 22,274 19 Japan 15,000; Taiwan 7,180.
Metal including alloys:
Scrap 665 511 418 Mongolia 60; Hong Kong 20.
Unwrought 1,773 167 ® U.S.S.R. 121; Hong Kong 46.
Semimanufactures 793 1,170 18 U.S.S.R. 482; Japan 452.

See footnotes at end of table.
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CHINA:

TABLE 5—Continued
IMPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Sources, 1991

Commodity 1990 1991 lSJ::tt:: Other (principal)
METALS—Continued
Magnesium: Metal including alloys, all forms 374 5,237 — U.S.S.R. 4,591; North Korea 365; Norway 199.
Manganese:
Ore and concentrate 357,021 560,947 — Gabon 221,403; Australia 147,451; Burma 59,246.
Oxides 462 593 1 Hong Kong 365; Singapore 70; Japan 60.
Metal including alloys, all forms 468 303 — Hong Kong 157; Singapore 105.
Mercury kilograms 28 200,119 87,665 Spain 64,515; U.S.S.R. 47,886.
Molybdenum:
Ore and concentrate - 800 686 U.S.S.R. 100.
Oxides and hydroxides — 201 101 Hong Kong 100.
Metal including alloys, all forms 6 3 — Mainly from Macau.
Nickel:
Matte and speiss kilograms — 540 — All from Hong Kong.
Metal including alloys:
Scrap 9 141 — Do.
Unwrought 35 4,568 128 U.S.S.R. 3,275; Japan 290; Hong Kong 226.
Semimanufactures 418 1,159 23 U.S.S.R. 246; Japan 196; Germany 184.
Platinum-group metals: Metals including
alloys, unwrought and partly wrought kilograms 7,561 9,619 194 Hong Kong 8,291; United Kingdom 461.
Rare-earth metals:
Ores and concentrates 59 —
Oxides and other compounds kilograms 10,630 8,769 3,704 United Kingdom 3,210; Germany 1,200.
Metals including alloys, all forms do. 251 25,606 600 Hong Kong 25,000.
Selenium, elemental 151 316 18 Japan 140; Australia 48; Canada 33.
Silver:
Ore and concentrate® kilograms 9 61,410 — Australia 59,990; Taiwan 1,395.
Waste and sweepings do. — 57,503 — U.S.S.R. 40,000; Hong Kong 17,500.
Metal including alloys, unwrought and
partly wrought do. 7,955 16,602 123 Japan 7,525; Germany 3,095; North Korea 2,002.
Tin:
Ore and concentrate 109 221 — All from Burma.
Metal including alloys:
Unwrought 116 68 — Hong Kong 25; U.S.S.R. 18; Singapore 15.
Semimanufactures 251 754 4 Hong Kong 392; Japan 107.
Titanium:
Ore and concentrate* 60,524 35,742 166 Australia 12,383; Mozambique 11,221; Singapore 7,508.
Oxides 3,812 2,444 789 Japan 1,051; United Kingdom 201.
Metal including alloys, all forms 80 399 17 U.S.S.R. 321; Japan 60.
Tungsten:
Oxides and hydroxides kilograms 230 2,813 — All from Japan.
Metal including alloys, all forms do. 821 1,168 — Taiwan 828; Japan 197; Hong Kong 143.
Uranium and thorium:
Oxides and other compounds value, thousands $598 $70 —  France $64; Belgium-Luxembourg $6.
Metal including alloys, all forms kilograms 10 —
Zinc:
Ore and concentrate 21 214 - All from Burma.

See footnotes at end of table.
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TABLE 5—Continued

CHINA: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

1990

Sources, 1991

Commodity 1991 ‘g::::' Other (principal)
METALS—Continued
Zinc—Continued:
Oxides 2,332 428 22 Taiwan 232; Japan 57; Thailand 54.
Metal including alloys:
Scrap 4 581 59 North Korea 300; Hong Kong 222.
Unwrought 4,141 11,705 599 Hong Kong 3,135; North Korea 2,616.
Semimanufactures 737 1,787 — Japan 1,079; Republic of Korea 296.
Other:
Ores and concentrates 2,151 2,647 (@) Morocco 2,070; United Kingdom 303; Malaysia 216.
Oxides and hydroxides 1,106 1,344 310 Hong Kong 365; Japan 335.
Ashes and residues 1,337 9,111 2,722 Mozambique 2,996; New Zealand 2,200.
Metalloids, unspecified® 332 128 5 Hong Kong 94; Japan 11; Singapore 10.
Base metals including alloys, all forms 3,070 6,616 5,214 Japan 655; Germany 291.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc.
value, thousands $3,079 $5,237 $680 Hong Kong $1,848; Indonesia $713; Italy $461.
Artificial:
Corundum 71 43 - Italy 21; Japan 10; Hong Kong 6.
Silicon carbide® kilograms 1,761 4,274 300  Japan 3,550; Hong Kong 420.
Dust and powder of precious and semiprecious
stones including diamond  value, thousands $1,579 $220 — Hong Kong $138; Taiwan $36; Germany $10.
Grinding and polishing wheels and stones - do. $9,189 $12,685 $2,145 Japan $4,897; Taiwan $1,775; Hong Kong $1,765.
Asbestos, crude 1,083 2,249 — Canada 1,346; Zimbabwe 619; Mozambique 108.
Barite and witherite 29 6 — Hong Kong §; Japan 1.
Boron materials:
Crude natural borates 231 1,670 84 U.S.S.R. 1,200; Turkey 272; Japan 93.
Oxides and acids 1,537 6,431 17 U.S.S.R. 6,189; Germany 198.
Cement thousand tons 397 158 Q) Hong Kong 82; North Korea 38; U.S.S.R. 27.
Chalk 17 ® — All from Hong Kong.
Clays, crude:
Chamotte earth 31 60 — Taiwan 41; Denmark 15.
Unspecified 18,585 10,902 4,380 Taiwan 2,717; United Kingdom 1,498.
Cryolite and chiolite kilograms 950 45,094 — Hong Kong 40,730; Taiwan 2,364.
Diamond:
Natural:
Gem, not set or strung value, thousands $89,421 $41,097 $837 Hong Kong $31,299; Belgium-Luxembourg $5,681.
Industrial stones do. $1,546 $3,932 $153 Belgium-Luxembourg $2,441; Hong Kong $760; Ireland
$457.
Synthetic: Gem, not set or strung do. $1,291 $1,375 $446 Ireland $623; Hong Kong $116.
Diatomite and other infusorial earth 765 1,847 1,534 France 155; Hong Kong 106.
Feldspar, fluorspar, related materials:
Feldspar 111 174 — Taiwan 73; France 65.
Fluorspar 421 110 - Hong Kong 109.
Unspecified 44 18 — All from Canada.

See footnotes at end of table.
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CHINA:

TABLE 5—Continued
IMPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Sources, 1991

Commodity 1990 1991 United Other (principal)
States
INDUSTRIAL MINERALS—Continued
Fertilizer materials:
Crude, n.e.s. 10,158 9,835 3 Hong Kong 9,545; U.S.S.R. 260.
Manufactured:
Ammonia 29 364 43 Japan 247; Hong Kong 65.
Nitrogenous thousand tons 8,634 1,771 437 U.S.S.R. 3,625; Indonesia 433; Norway 404.
Phosphatic do. 202 - 294 3 U.S.S.R. 176; Tunisia 75; Morocco 20.
Potassic do. 2,793 2,936 172 Canada 1,303; U.S.S.R. 563; North Korea 424.
Unspecified and mixed do. 3,610 7,175 4,112 U.S.S.R. 1,019; Norway 431; Philippines 249.
Graphite, natural 12 31 1 Netherlands 13; Hong Kong 7; Japan 3.
Gypsum and plaster 1,362 2,471 44  Taiwan 1,748; Hong Kong 314.
Iodine including bromine and fluorine
value, thousands $8,408 $18,518 $2,327 Germany $5,496; Japan $2,895; Italy $2,593.
Lime 254 84 2  Hong Kong 49; Taiwan 27.
Magnesium compounds: Magnesite, crude
including calcined 658 295 — Hong Kong 205; Japan 63.
Meerschaum, amber, jet - 34 - All From Hong Kong.
Mica:
Crude including splittings and waste 10 59 Q) Japan 42; Taiwan 14.
Worked including agglomerated splittings
value, thousands $60 $108 $8 Hong Kong $65; Italy $13; Japan $9.
Nitrates, crude 18,818 100 - All from U.S.S.R.
Phosphates, crude 203,882 354,545 —  Morocco 206,356; U.S.S.R. 55,250; Syria 49,899.
Pigments, mineral: Iron oxides and hydroxides,
processed 1,104 2,372 41 Singapore 1,439; Japan 551; Taiwan 142.
Potassium salts, crude 9 37 37
Precious and semiprecious stones other than
diamond:
Natural value, thousands $83,169 $55,494 $175 Burma $27,370; Hong Kong $23,884.
Synthetic do. $796 $1,605 $94  Hong Kong $548; Ireland $278; Japan $250.
Salt and brine 11,257 8,656 103 U.S.S.R. 5,100; Hong Kong 3,024.
Sodium compounds, n.e.s.:
Soda ash, manufactured 210,520 54,220 50,928 U.S.S.R. 1,760; Hong Kong 1,294.
Sulfate, manufactured 294 2,784 - U.S.S.R. 2,308; Hong Kong 220.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked value, thousands $208 $100 - Hong Kong $11; Ttaly $11; unspecified $66.
Worked do. $18,797 $15,939 $144  Italy $10,342; Hong Kong $2,199; Germany $1,116.
Dolomite, chiefly refractory-grade 47 123 — Taiwan 111; Italy 9.
Gravel and crushed rock 360 642 - Hong Kong 164; Taiwan 148; Indonesia 124.
Limestone other than dimension 41 11 - Taiwan 7; Italy 3.
Quartz and quartzite 57 96 — Burma 87; Hong Kong 7.
Sand other than metal-bearing 330 698 in Taiwan 198; Japan 151; Hong Kong 19.
Sulfur:
Elemental:
Crude including native and byproduct 92 26,290 3 Canada 26,086; Singapore 120; Taiwan 56.
See footnotes at end of table.
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TABLE 5—Continued
CHINA: IMPORTS OF MINERAL COMMODITIES"

(Metric tons unless otherwise specified)

Sources, 1991

Commodity 1990 1991 United Other (principal)
States
INDUSTRIAL MINERALS—Continued
Sulfur—Continued:
Elemental—Continued:
Colloidal, precipitated, sublimed 37,863 24,655 — Canada 24,601; Taiwan 29; Singapore 20.
Dioxide 61 6 ®  Mainly from Japan.
Sulfuric acid 345 326 51 Hong Kong 220; Japan 34.
Talc, steatite, soapstone, pyrophyllite 207 289 26 Hong Kong 135; Taiwan 43; Japan 30.
Other:
Crude 631 210 4 Malaysia 58; Philippines 44; Taiwan 29.
Slag and dross, not metal-bearing 64,893 31,834 —_ North Korea 30,299; Mozambique 1,013.
MINERAL FUELS AND RELATED
MATERIALS
Asphalt and bitumen, natural 6 11,030 11 Singapore 11,000.
Carbon black 1,299 3,853 2,206 U.S.S.R. 507; Taiwan 441; Italy 288.
Coal:
Anthracite thousand tons 1,202 968 —_ Mainly from North Korea.
Bituminous do. 784 376 — Australia 139; Canada 91; Indonesia 86.
Lignite including briquets do. 17 23 o Mainly from U.S.S.R.
Coke and semicoke 50 101 1 Japan 100.
Gas, natural: Gaseous cubic meters 5,104 2,717 — Hong Kong 2,056; North Korea 624.
Peat including briquets and litter — 20 - All from U.S.S.R.
Petroleum:
Crude thousand 42-gallon barrels 21,658 44,084 1 Indonesia 20,318; Oman 19,614; Malaysia 1,692.
Refinery products:
Liquefied petroleum gas  value, thousands $27,094 $48,411 $1,195 Singapore $12,441; Japan $11,680; Hong Kong $7,981.
Gasoline thousand 42-gallon barrels 1,437 955 16 Singapore 609; Philippines 139.
Mineral jelly and wax do. 5 24 1 Japan 16; Hong Kong 4.
Kerosene and jet fuel do. ) 173 1 Singapore 171; Hong Kong 1.
Distillate fuel oil do. 16,791 23,844 2,836 Singapore 14,939; U.S.S.R. 3,101.
Lubricants do. 688 759 184 Singapore 226; Hong Kong 170; Japan 110.
Residual fuel oil do. 4,242 7,750 250 Singapore 6,714; U.S.S.R. 307; Japan 230.
Bitumen and other residues do. 235 70 ® Singapore 67; Hong Kong 2.
Bituminous mixtures do. 65 7 — Mainly from Japan.
Petroleum coke do. 161 19 ® Singapore 18.

'Data presented in this table are from China’s Custom Statistics Yearbook.

?Less than 1/2 unit.

*May include other precious ores and concentrates.
‘Mly o ahnd. g and niobi

*Elemental arsenic, phosphorus, and tellurium.
‘Includes boron carbide.
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TABLE 6
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992
(Thousand metric tons unless otherwise specified)
Commodity Major operating companies Location of main facilities ‘;::::i:;
Aluminum:

Bauxite China National Nonferrous Metals Industry Corp. Guangxi, Pingguo 650
Do. do. Guizhou, Guiyang 400
Do. do. Henan, Zhongzhou 200
Do. do. Hunan, Zhengzhou 620
Do. do. Shandong, Zibo 500
Do. do. Shanxi, Hejin 1,000

Metal do. Anhui, Hefei 25
Do. do. Gansu, Baiyin 50
Do. do. Gansu, Lanzhou 50
Do. do. Guangxi, Pingguo 40
Do. do. Guizhou, Guiyang 160
Do. do. Henan, Jiaozuo 30
Do. do. Henan, Sanmenxia 30
Do. do. Hebei, Wuhan 35
Do. do. Hunan, Changsa 15
Do. do. Jilin, Changchun 15
Do. do. Liaoning, Fushun 100
Do. do. Nei Monggol, Baotou 70
Do. do. Ningxia, Qingtongxia 80
Do. do. Ningxia, Yinchuan 30
Do. do. Qinghai, Xining 100
Do. do. Shaanix, Tongchuan 10
Do. do. Shandong, Qingdao 15
Do. do. Shangdong, Zibo 35
Do. do. Shanxi, Taiyuan 25
Do. do. Yunnan, Kunming 15
Do do. Gansu, ShanNam

Asbestos China National Nonmetallic Minerals Industry Corp.
Do. do. Nei Monggol, Baotou
Do. do. Shanxi, Lai Yuan 130
Do. do. Shanxi, Lu Liang
Barite do. Guizhou, Xiangshou NA
Coal China National Coal Corp. Hebei 70,000
Do. do. Heilongjiang 70,000
Do. do. Henan 85,000
Do. do. Liaoning 50,000
Do. do. Shandong 60,000
Do. do. Shanxi 240,000
Do. do. Sichuan 60,000
Cobalt China National Nonferrous Metals Industry Corp. Hainan, Changjiang 5
Copper, refined Anhui:
Do. do. Tongling No. 1 30
Do do. Tongling No. 2 30
See footnotes at end of table.
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TABLE 6—Continued
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Major operating companies Location of main facilities ::s::;;
Copper, refined—Continued: China National Nonferrous Metals Industry Corp. Gansu:

- Do. do. Baiyin 110
Do. do. Hezheng Xian 35
Do. do. Wu Wei 35
Do. do. Henan, Zhuzhou 10
Do. do. Hubei, Daye 30
Do. do. Jiangxi, Guixi 90
Do. do. Liaoning, Shenyang 50
Do. do. Shanghai 65
Do. do. Shanxi, Taiyuan 35
Do. do. Tianjin 100
Do. do. Yunnan, Kunming 45

Gas, natural billion cubic meters China National Petroleum Corp. Sichuan 10

Gold, refined thousand kilograms China National Gold Corp. Henan, Kingbao 3

Do. do. Shandong, Laizhou 15

Do. do. Shandong, Zhaoyuan 6

Graphite China National Nonmetallic Shandong, Laixi 190

Do. Minerals Industry Corp. Shandong, Pingdu

Iron and steel:

Iron ore Maanshan Iron and Steel Co. Anhui, Maanshan 8,000
Do. Shoudu Iron and Steel Co. Beijing 18,000
Do. Meishan Metallurgical Co. Shanghai 1,700
Do. Jiuquan Iron and Steel Co. Gansu, Jiayuguan 2,700
Do. Hainan Iron Mine Hainan, Changjiang 4,600
Do. Handan-Xingtai Metallurgical Bureau Hebei, Handan 3,200
Do. Tangshan Iron and Steel Co. Hebei, Tangshan 1,800
Do. Wuhan Iron and Steel Co. Hubei, Wuhan 5,100
Do. Banshigou Iron Mine Mining Co. Jilin, Hunjiang 1,400
Do. Anshan Iron and Steel Co. Liaoning, Anshan 26,800
Do. Benxi Iron and Steel Co. Liaoning, Benxi 13,700
Do. Baotou Iron and Steel Co. Nei Monggol, Boatou 7,800
Do. Taiyuan Iron and Steel Co. Shanxi, Taiyuan 3,400
Do. Dabaoshan Mining Co. Guangdong, Qujiang 1,670
Do. Panzhihua Mining Co. Sichuan, Panzhihua 8,260
Do. Kuming Iron and Steel Co. Yunnan, Kuming 1,400

Ferroalloy Maanshan Iron and Steel Co. Anhui, Maanshan 30
Do. Shoudu Iron and Steel Co. Beijing 30
Do. Northwest Ferroalloy Co. Gansu, Yongdeng 60
Do. Zunyi Ferroalloy Co. Guizhou, Zunhi 100
Do. Hunan Ferroalloy Co. Hunan, Xiangxiang 70
Do. Jilin Ferroalloy Co. Jilin, Jilin 190
Do. Jinzhou Ferroalloy Co. Liaoning, Jinzhou 50
Do. Liaoyang Ferroalloy Co. Liaoning, Liaoyang 50

See footnotes at end of table.
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TABLE 6—Continued
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992
(Thousand metric tons unless otherwise specified)
Commodity Major operating companies Location of main facilities :::::;:;
Iron and steel—Continued:

Ferroalloy—Continued: Jilin Ferroalloy Co. Jilin, Jilin 190
Do. Shanghai Steel Co. Shanghai 180
Do. Emi Ferroalloy Co. Sichuan, Emei 40

Crude steel Maanshan Iron and Steel Co. Anhui, Maanshan 1,900
Do. Shoudu Iron and Steel Co. Beijing 4,000
Do. Tangshan Iron and Steel Co. Hebei, Tangshan . 1,600
Do. Wuhan Iron and Steel Co. Hubei, Wuhan 4,700
Do. Anshan Iron an Steel Co. Liaoning, Anshan 8,100
Do. Benxi Iron and Steel Co. Liaoning, Benxi 2,500
Do. Baotou Iron and Steel Co. Nei Monggol, Baotou 2,300
Do. Baoshan Iron and Steel Co. Shanghai 6,800
Do. Shanghai Steel Co. Shanghai 5,700
Do. Taiyuan Iron and Steel Co. No. 2 Shanxi, Taiyuan 1,800
Do. Panzhihua Iron and Steel Co. Sichuan, Panzhihua 1,850
Do. Tianjin Iron and Steel Co. Tianjin 1,500

Lead China National Nonferrous Metals Industry Corp. Fujian, Lianchang 10
Do. do. Gansu, Baiyan 50
Do. do. Guangdong, Shaoquan 15
Do. do. Guangxi, Changpo 5
Do. do. Hunan, Songbai 20
Do. do. Hunan, Zhuzhou 50
Do. do. Liaoning, Shenyang 50
Do. do. Shanghai 5
Do. do. Yunnan, Lanping 20

Nickel, refined do. Gansu, Jinchuan 40
Petroleum, crude China National Petroleum Corp. Hebei, Shengli 33,350
Do do. Heilongjiang, daqing 55,000
Do do. Liaoning, Liaohe 15,000
Do. China National Offshore Oil Corp. Bohai, Wan 1300
Do do. Nanhai ’
Potash Ministry of Chemical Industry Qinghai 40
Rare earths Ministry of Metallurgical Industry Nei Monggol, Baiyunebo 12

Do. China National Nonferrous Metals Industry Corp. Jiangxi, Ganan

Do. do. Guangdong, Nanshanhai 5

Do. do. Shandong, Weishan

Salt Ministry of Chemical Industry Anhui 200
Do. do. Qinghai 320
Talc China National Nonmetallic Mineral Industry Co. Guangxi, Longshen 130
Do. do. Liaoning, Haicheng 50
Do. do. Shandong, Qixia 5
See footnotes at end of table.
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TABLE 6—Continued
CHINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Major operating companies Location of main facilities ‘:::::;;
Tungsten, concentrate China National Nonmetallic Mineral Industry Co. Guangdong:
Do. do. Guangxi
Do. do. Hunan 30
Do. do. Jiangxi
Do. do. Zhejiang
Zinc do. Fujian, Liancheng 15
Do do. Gansu, Baiyan 100
Do do. Guangdong, Shaoquan 30
Do. do. Guangxi, Changpo 20
Do. do. Hunan, Zhuzhou 135
Do do. Liaoning, Huludao 60
Do do. Liaoning, Shenyang 20
Do. do. Yunnan, Lanping 40
NA Not available
CHINA: MINE OUTPUT OF SELECTED METAL ORES IN 1990
State- Urban Mine ore Concentrate Metal .
owned collective-owned T?m grade grade 'recovery raflo
(metric tons) (metric tons) (metric tons) (percent) (percent) in ore dressing
(percent)
Antimony (Sb content) 11,000 30,000 41,000 NA NA NA
Copper (Cu content) 227,000 58,000 285,000 0.83 21.61 85.17
Lead (Pb content) 170,000 145,000 315,000 2.50 62.01 83.97
Mercury (Hg content) NA NA 1,000 NA NA NA
Molybdenum (MoS, content) NA NA 25,500 13 46.65 83.59
Nickel (Ni content) 32,000 1,000 33,000 1.39 6.02 83.61
Tin (Sn content) 24,000 13,000 37,000 35 43.21 58.21
Tungsten (WO, content) 30,000 23,000 53,000 .26 68.92 85.53
Zinc (Zn content) 368,000 251,000 619,000 4.97 48.97 87.14

NA Not available.
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THE MINERAL INDUSTRY OF

CHRISTMAS ISLAND

From 1897 until mining ceased in
1987, guano-base phosphate rock was the
mainstay of the economy of the Territory
of Christmas Island, an island territory of
Australia in the Indian Ocean. The
mining operation, owned by the
Phosphate Mining Co. of Christmas
Island, a wholly Australian Government-
owned firm headquartered in Perth, was
closed primarily because of the
exhaustion of high-grade phosphate

By Travis Q. Lyday

reserves. The area where high-grade
phosphate reserves remain has been
classified as a national park to preserve
the few remaining tall trees in the rain
forest and, therefore, the natural habitat
for the rare bird species on the island.
Resources of lower grade phosphate rock
containing 74% to 76 % bone phosphate
of lime are minable in less sensitive parts
of the island.

In 1991, the Australian Government

THE MINERAL INDUSTRY OF CHRISTMAS ISLAND—1992

contracted Phosphate Resources NL to
renew phosphate mining on the island,
but no mining has occurred since
December 1987. Phosphate Resources
was owned by Clough Engineering Ltd.,
51%; the citizens of Christmas Island,
40%; and Saley Investments Pty., 9%.
There is one permanent-surface airport
on the island and one shipping port,
Flying Fish Cove. Electric generating
capacity in 1991 was 11,000 kW.
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Fiji’s economy continued to be basi-
cally agrarian, depending mainly on the
sugar industry. Moreover, it has a large
subsistence sector. The mineral industry
remained small, contributing less than 1%
to the GDP of the country. The economy
continued to be hampered by recession in
the major foreign markets, a long-running
mine workers’ strike at the Emperor
Mine, and a sugarcane farmers’ boycott.
Fiji’s mineral industry consisted of two
operating gold-silver mines, the Emperor
at Vatukoula and the Tavua Basin Mine
in the Tavua goldfield, operating in close
proximity to each other on the main
island of Viti Levu; a cement plant near
Suva; and several quarries for the pro-
duction of stone and crushed gravel,
limestone, and coral and river sands.

GOVERNMENT POLICIES
AND PROGRAMS

The Government closed in midyear the
Fiji National Petroleum Co.
(FINAPECO), which was established in
late 1990 to become the sole importer of
petroleum products into the country. The
company was dissolved without ever
importing any petroleum products.

PRODUCTION

Gold production continued to be the
dominant minerals industry business, but
only accounted for less than 1% of the
country’s GDP. Historically, gold
mining has been carried out only at the
Emperor Mine at Vatukoula in the
northern part of Viti Levu. Since 1987,
an ever-increasing amount has been
produced from the Tavua Basin Mine,
about 2.5 km south of the main Emperor
workings. Both mines were also
producers of silver. (See table 1.)
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THE MINERAL INDUSTRY OF

FIJ1

By Travis Q. Lyday

TRADE

The unrefined gold and silver
produced in Fiji was the country’s third
largest foreign exchange earner, after
sugar and tourism, but represented less
than 15% of the total.

STRUCTURE OF THE
MINERAL INDUSTRY

The main mineral operations of Fiji
are the underground/opencut gold
operations at the Emperor and Tavua
Basin Mines at Vatukoula, about 100 km
northwest of the capital at Suva on Viti
Levu Island. Both mines produce silver
as a byproduct and, until 1980, the
Emperor Mine also recovered significant
amounts of selenium and tellurium oxide
from the telluride ore. Fiji has one
cement plant at Lami, just outside Suva.
Other mineral industry operations in Fiji
include quarries for stone and crushed
gravel, limestone for the cement and lime
industry, and coral and river sand
dredging, all exclusively for domestic
use. (See table 2.)

COMMODITY REVIEW

Metals

Gold has been mined continuously
since 1935 from the Emperor Mine at
Vatukoula on Viti Levu. Beginning in
1987, gold output from the Emperor
Mine was supplemented by production
from the nearby Tavua Basin Mine.
Emperor Gold Mining Co. Ltd. (EGM),
a subsidiary of the United Kingdom-
registered Emperor Mines Ltd., owned
both mines. EGM purchased in January
1991 the equity shares previously held by
its former joint-venture partner in both

operations, Western Mining Corp. (Fiji)
Ltd. (WMCF), a wholly owned subsidi-
ary of Australia’s Melbourne-based
Western Mining Corp. Holdings Ltd.
WMCF continued to provide technical
and managerial services at the mines.

Australia’s Sydney-based Placer
Pacific Ltd. continued to assess its
porphyry  copper-gold prospect at
Namosi, about 40 km northwest of Suva
in southern Viti Levu. The investigation
included a major diamond drilling pro-
gram to confirm ore grades, extend the
size of the resource, and collect samples
for metallurgical testing. Preliminary
mine design, infrastructure, and environ-
mental studies also were initiated. The
project became a 50-50 joint venture in
May between Placer Pacific and its parent
company, Placer Dome Inc. of Van-
couver, Canada. Placer Dome was
funding all of the work through to
completion of a feasibility study.

The Namosi area previously had been
explored without success by several
companies from the late 1960’s to the
early 1980’s. The Namosi prospect is
thought to have the potential to become a
world-class size copper-gold mine.

Pacific Sovereign Mint Ltd., owned
80% by EGM with the Government-
owned Fiji Development Bank holding the
remaining 20% interest, minted legal-
tender gold coins from gold mined at the
Emperor Mine. . Minting consisted of a
maximum of 5,000 coins in each of three
denominations, F$100, F$50, and F$25,
containing 1 ounce, one-half ounce, and
one-quarter ounce of unrefined gold,
respectively. The coins, primarily sold to
buyers in Europe and the United States,
bore unique aspects of Fijian culture.
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Mineral Fuels

FINAPECO, established by the
Government in late 1990, was abolished
in midyear without ever distributing any
fuel in Fiji. The company was created
ostensibly to establish a Fijian-based
petroleum product industry that eventually
was to include a refinery, shipping
terminals, and tanker farms. Initially,
FINAPECO was to purchase crude oil
from Malaysia’s PETCO, a subsidiary of
the Malaysian Government-owned
Petroleum National Bhd., for refining by
Esso Singapore Pte. Ltd. in Singapore.
The imported refined petroleum then was
to have been distributed through Fiji’s
previous petroleum suppliers, British
Petroleum (BP), Mobil Qil, and Shell Fiji
Ltd., for both internal use and for
transshipment to smaller countries of the
region, including the Cook Islands,
Kiribati, Niue, Tonga, and Tuvalu.
These companies also were to have been
prohibited from importing any oil on their
own, enabling FINAPECO to be the sole
supplier of petroleum products in Fiji and
neighboring nations. The dissolution of
FINAPECO enabled the BP, Mobil, and
Shell subsidiaries to resume their
traditional roles as petroleum product
suppliers for Fiji and the region.

Reserves

Metallic mineralization is widespread
in Fiji, occurring as polymetallic base
metal sulfide deposits, disseminated
porphyry copper deposits, epithermal
precious-metal deposits, residual bauxite
deposits, and manganese and heavy-
mineral sand deposits. However, gold,
and associated silver, is the only
mineralization being mined at present.

Proven recoverable reserves at the
Emperor Mine are 1.2 Mmt of ore
grading 6.4 g/mt of gold. The Tavua
Basin deposit in the Tavua goldfield has
proven recoverable reserves of 300,000
tons of ore grading 14 g/mt of gold.

Australian-based Climax Mining Ltd.
reported an indicated resource of 500,000
tons of ore grading 7 g/mt of gold at its
Faddys gold prospect in western Viti
Levu, and Newmont Pty. Ltd. and Range
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Resources Ltd. reported a geological
resource of 2.5 Mmt of ore grading 2.5
g/mt of gold at the Mount Kasi prospect
in southwestern Vanua Levu.

The Namosi copper-gold prospect area
was reported to have copper deposits
containing about 600 Mmt of ore
averaging 0.47% copper and containing
about 0.15 g/mt of gold.

INFRASTRUCTURE

Essential elements of the islands’
infrastructure include 644 km of narrow-
gauge railroad belonging to the
Government-owned Fiji Sugar Corp.;
3,300 km of roads, including 1,590 km
paved; 1,290 km gravel, crushed stone,
or stabilized-soil surface; and 420 km
unimproved earth. Inland waterways
consist of 203 km, of which 122 km is
navigable by motorized craft and 200-ton
barges. There are 4 ports for
international shipping and 25 airports in
the country, 2 with permanent-surface
runways. Electric generating capacity in
1991 was 215,000 kW, about 430 kW *h
per capita.

Generally, infrastructure for mineral
industry operations are regarded as
adequate.

OUTLOOK

Although there was a severe industrial
dispute throughout 1991 and early 1992 at
the Emperor Mine that caused a substan-
tial reduction in gold and silver pro-
duction, there had not been any other ad-
verse impact on exploration and mining in
the country since the military coups in
1987. Normal mining operations at the
EGM facilities were expected to be main-
tained in the future. Exploration pro-
grams, especially for gold and silver min-
eralization, were expected to continue.
About 45% of the country’s land area of
18,000 km? was under active exploration.

OTHER SOURCES OF INFORMATION
Department of Mineral Resources

Private Mail Bag
Suva, Fiji

Telephone: +679 383 611
Fax: +679 370 039
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TABLE 1
FIJI: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1988 1989 1990 1991 1992°

Cement, hydraulic 44,200 58,000 72,000 84,000 90,000
Gold, mine output, Au content kilograms 4,273 4,221 4,115 2,817 23,090
Lime®? — 2,000 — — —
Silver, mine output, Ag content kilograms 995 1,055 775 493 2866
Stone, sand and gravel:

Coral sand for cement manufacture 38,529 48,809 64,997 71,664 261,465

River sand for cement manufacture 8,377 15,009 8,393 19,386 20,000

River sand for gravel, n.e.s. cubic meters 210,000 230,780 838,756 °800,000 800,000

Quarried stone do. 49,711 65,849 152,455 73,71 263,412
°Estimated. "Revised.
Table includes data available through June 2, 1993.
?Reported figure.
3Produced from an unreported amount of domestically quarried limestone.

. TABLE 2
FIJI: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992
(Thousand metric tons unless otherwise specified)

Commodity Major operating companies and major equity owners Location of main facilities ::;::?tly
Cement Fiji Industries Ltd., 100%, operator and manager Suva, Viti Levu Island 105
Gold Emperor Gold Mining Co. Ltd., 100%, operator and manager Emperor Mine, Viti Levu Island 1600

Do. do. Tavua Basin Mine, Viti Levu Island 1,710
"Throughput to the mill.
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THE MINERAL INDUSTRY OF

HONG KONG AND MACAU

In 1992, Hong Kong and Macau
rebounded from their economic downfall
in 1991. The economic development of
Hong Kong and Macau witnessed a
smooth rising momentum, with an annual
growth rate of 5% in 1992. However,
inflation continued to be a problem for
Hong Kong and Macau. The consumer
price index increased by 9.5% in 1992,
down from 12% in 1991. Macau
registered a trade deficit of $162.5
million’ of its total trade of $3.06 billion
in the first 10 months of 1992. Hong
Kong also registered a trade deficit of
$3.34 billion of its total trade of $218.47
billion in the first 11 months of 1992.
Both Hong Kong and Macau have limited
natural resources; therefore, more than
80% of the consumer goods, raw
materials, and semifinished products are
imported.

In the 1980’s Hong Kong’s
manufacturing base moved to southern
China in pursuit of cheap labor and land.
Now its service industry is trying the
same route. The underlying factor is to
escape Hong Kong’s persistently high
inflation rate of the past several years. In
the past 10 years, the Hong Kong dollar
was linked with the U.S. dollar at a fixed
rate that hindered Hong Kong from
running a monetary policy independent of
the United States. The aim of this fixed
rate was to stimulate the growth in a
mature economy. However, in a high-
growth Hong Kong, low interest rates
have fueled stock and property market
speculation, thus promoting asset price
inflation. Inflation has forced Hong
Kong business managers to rethink the
way they do things. Either capital moves
to labor or labor moves to capital.

For reasons of geography, language,
and family ties, Hong Kong and Macau
investments have been directed into

By Pui-Kwan Tse

southern China, especially in Guangdong
Province. The crucial contribution from
Hong Kong and Macau to wealthy
southern China has been in low-cost, low-
technology products. China recognizes
that its economy must move away from
this sort of production. Foreign investors
also are recognizing that there is a limited
amount of turnkey advanced equipment
that they can sell to China. Chinese
industry increasingly is capable of
producing adequate equipment that can
substitute for imports. Foreign investors
also have come to realize that the way to
enter the Chinese market is through a
combination of technology transfer and
foreign investment. Hong Kong and
Macau are weak in science and
technology. But both, especially Hong
Kong, are remarkably strong in financial
service and knowledge of the Chinese
market. Hong Kong and Macau often act
as intermediaries between China and
foreign investors.

China’s state-owned enterprises
continue to penetrate the Hong Kong
stock market. In the 1960’s, the Bank of
China, China Merchants, China
Resources, and China Travel Service had
a major role in Hong Kong’s economy.
China Merchants and China Travel
Service have subsidiaries on the Hong
Kong stock market. In the 1980’s, China
International Trust and Investment Corp.
began an extensive investment in Hong
Kong. In 1992, China officially reported
that it had invested $20 billion in Hong
Kong and Macau. The actual figure is
believed to be much higher. The leading
Hong Kong business tycoons, Chinese
State Council agencies, and Singaporean
Government-backed investors formed a
new business venture, New China Hong
Kong Group, in Hong Kong in 1992.
The company plans to invest in the Hong

THE MINERAL INDUSTRY OF HONG KONG AND MACAU—1992

Kong financial market and bid for
projects in China. In 1993, 10 more of
China’s state-owned enterprises will be
listed in Hong Kong’s stock market. The
Hong Kong community is concerned that
Chinese Government agencies may be
attempting to make a financial profit from
Hong Kong’s volatile political and
business environment before 1997.

'Where necessary, values have been converted from
Hong Kong dollars (HK$) to U.S. dollars at the rate of
HK$7.8=US$1.00and Macau pataca to U.S. dollars at the
rate of Pataca 8.0=US$1.00 for 1992.
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TABLE 1

HONG KONG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES"

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 l;;n::l Other (principal)
METALS
Alkali and alkaline-earth metals 7 133 —  Taiwan 35; Japan 34; China 32.
Aluminum:
Ore and concentrate 14,461 10,561 ‘ —  Taiwan 10,260; Indonesia 250; Philippines 51.
Oxides and hydroxides 38 17 —  Republic of Korea 9; China 5; Brazil 2.
Metal including alloys:
Scrap 32,999 31,895 —  Japan 16,025; China 11,801; Taiwan 3,615.
Unwrought 17,381 21,955 —  China 15,535; Taiwan 2,219; Indonesia 1,826.
Semimanufactures 44,197 48,180 1,855  China 31,732; France 1,883; Mexico 1,003.
Arsenic: Oxides and acids 765 4,264 2,409 Isracl 600; Malaysia 289; Republic of South Africa 257.
Chromium:
Ore and concentrate 2,260 —
Oxides and hydroxides 1,038 12 —  Republic of South Africa 7; Vietnam 4.
Cobalt: Oxides and hydroxides 50 42 —  China 33; Singapore 6; Philippines 2.
Columbium and tantalum: Tantalum metal
including alloys, all forms 14 ® — NA.
Copper:
Oxides and hydroxides 226 262 —  China 257; Indonesia 5.
Sulfate 585 420 —  China 297; Taiwan 60; Australia 20.
Metal including alloys:
Scrap 80,878 111,755 —  China 78,337; Japan 23,079; Taiwan 6,247.
Unwrought 5,483 14,382 —  China 10,660; Vietnam 2,409; Taiwan 841.
Semimanufactures 49,564 80,617 211  China 74,064; Taiwan 2,107; Philippines 766.
Gold:
Waste and sweepings value, thousands  $25,076 $16,850 $12  Switzerland $13,794; Australia $2,636; Singapore $229.
Metal including alloys, unwrought and partly
wrought kilograms 15,874 5,826 1  Taiwan 2,456; Republic of Korea 1,299; China 1,095.
Iron and steel: Metal:
Scrap 479,971 489,404 175  Taiwan 231,620; China 88,973; Indonesia 80,565.
Pig iron, cast iron, related materials 3,413 2,425 —  China 1,365; Taiwan 980; Indonesia 40.
Ferroalloys:
Ferromanganese 10,340 14,791 —  North Korea 4,787; Taiwan 3,090; Republic of Korea 1,201.
Ferrosilicon 42,066 64,630 —  Taiwan 21,676; Republic of Korea 17,116; Japan 11,560.
Unspecified 33,079 47,787 110  Japan 15,268; Indonesia 11,049; Taiwan 9,461.
Steel, primary forms 1,643 3,123 —  Taiwan 3,077; China 26; Pakistan 20.
Semimanufactures:
Bars, rods, angles, shapes, sections 147,029 171,187 46  Macau 60,732; China 58,316; Indonesia 13,818.
Universals, plates, sheets 354,119 488,351 2 China 474,251; Taiwan 3,887; Vietnam 1,623.
Hoop and strip 124,128 185,180 169  China 181,492; Thailand 955; Indonesia 662.
Rails and accessories 1,181 475 —  Thailand 464; China 11.
Wire 33,304 36,152 74  China 28,567; Indonesia 1,807; Taiwan 1,164.
Tubes, pipes, fittings 56,451 50,276 2,053  China 24,508; Taiwan 10,548; Japan 3,737.
Castings and forgings, rough 7,713 8,188 1,419  Republic of Korea 2,679; Taiwan 1,668; Japan 825.
Lead:
Ore and concentrate 47 —
Oxides 947 1,297 —  Indonesia 595; Australia 360; Taiwan 160.

See footnotes at end of table.
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TABLE 1—Continued

HONG KONG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES*

(Metric tons unless otherwise specified)

Destinations, 1991

THE MINERAL INDUSTRY OF HONG KONG AND MACAU—1992

Commodity 1990 1991 United Other (principal)
States
METALS—Continued
Lead—Continued:
Metal including alloys:
Scrap 2,737 6,740 —  China 4,908; Republic of Korea 644; Thailand 537.
Unwrought 17,380 2,135 —  Taiwan 891; China 599; Malaysia 183.
Semimanufactures 224 56 —  China 36; Taiwan 20.
Magnesium: Metal including alloys:
Scrap 17 -
Unwrought 11 170 —  China 166; North Korea 4.
Manganese:

Ore and concentrate 1,190 710 —  All to Republic of Korea.

Oxides 2,801 3,943 —  China 1,200; Indonesia 633; Republic of Korea 391.
Mercury 116 124 —  China 90; Indonesia 16; Australia 13.
Molybdenum: Metal including alloys:

Unwrought 10 1 —  All to Singapore,

Nickel:
Oxides and hydroxides 101 63 —  China 49; Argentina 5; Kenya 3.
Metal including alloys:
Scrap 56 55 —  Japan 27; Taiwan 15; India 13.
Unwrought 2,509 4,980 *) China 2,954; Taiwan 1,297; Thailand 302.
Semimanufactures 163 386 —  China 331; Taiwan 20; Netherlands 19.
Platinum-group metals:
Waste and sweepings value, thousands $8,538 $5,188 $2,671  United Kingdom $2,104; Switzerland $312; Germany $18.
Metals including alloys, unwrought and
partly wrought kilograms 1,131 2,075 9  Taiwan 774; Singapore 570; China 492.
Silver:

Ore and concentrate do. 75,505 —_

Waste and sweepings value, thousands $5,226 $158 —  United Kingdom $91; Taiwan $28; Australia $26.

Metal including alloys, unwrought and

partly wrought kilograms 31,126 55,009 66  Republic of Korea 15,157; Taiwan 14,862; Thailand 11,205.
Tin:

Ore and concentrate 9,088 9,907 —  Malaysia 7,536; Republic of Korea 918; China 459.

Oxides kilograms 6,400 22,470 —  Taiwan 15,000; China 7,470.

Metal including alloys:

Scrap 45 40 —  Taiwan 27; China 9; Japan 4.
Unwrought 4,511 7,105 2,673  Japan 1,746; Taiwan 1,070; Republic of Korea 914.
Semimanufactures 1,247 1,062 —  China 548; Singapore 159; Taiwan 128.
Titanium: Oxides 8,698 9,030 363 China 6,639; India 283; Netherlands 241.
Tungsten:
Ore and concentrate 2,516 1,836 363  Republic of Korea 986; Singapore 328; Sweden 95.
Metal including alloys:
Scrap 1 -
Semimanufactures - 8 —  China 4; Taiwan 2.
Uranium and thorium: Oxides and other 228 451 13 Japan 304; China 66; Taiwan 34.

compounds

See footnotes at end of table.
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TABLE 1—Continued
HONG KONG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 United

States Other (principal)
METALS—Continued
Zinc:
Oxides 17,819 8,303 741  Taiwan 2,724; China 914; Netherlands 598.
Blue powder 291 822 —  Taiwan 716; China 10S.
Metal including alloys:
Scrap 9,537 9,333 —  China 8,457; Taiwan 798; Japan 78.
Unwrought 57,606 57,816 —  China 44,181; Republic of Korea 5,576; Taiwan 3,375.
Semimanufactures 3,037 1,954 31  China 446; Indonesia 23; Taiwan 16.
Other:
Ores and concentrates 10,034 8,395 —  China 7,392; Taiwan 604; Yugoslavia 213.
Metalloids, unspecified® 26,096 25,195 2,335  Taiwan 10,228; Republic of Korea 2,950; Indonesia 1,607.
Ashes and residues 5,431 3,208 —  China 2,123; Japan 966; Republic of Korea 59.
Base metals including alloys, all forms 15,986 14,012 2,654 Republic of Korea 3,173; Netherlands 1,753; India 1,697.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 32,453 37,765 —  China 27,976; Macau 6,428; Mauritius 1,590.
Artificial:
Corundum 27,498 27,341 —  Taiwan 11,771; Republic of Korea 7,571; Japan 4,332.
Silicon carbide 3,711 4,044 268  Taiwan 1,559; Indonesia 1,249; Republic of Korea 759.
Dust and powder of precious and semiprecious
stones including diamond value, thousands $6,124 $12,849 $1,151  Taiwan $11,362; Canada $85; China $77.
Grinding and polishing wheels and stones 2,915 2,153 33 Indonesia 781; China 693; Taiwan 220.
Asbestos, crude 5 —
Barite and witherite 4,150 1,967 —  Indonesia 658; Republic of South Africa 341; Taiwan 203.
Boron materials:
Crude natural borates 294 378 —  All to China.
Oxides and acids 588 347 —  China 249; Malaysia 40; Macau 21.
Bromine including fluorine kilograms 1,158 197,946 —  All to China.
Cement thousand tons 504 351 —  Macau 226; China 79; Taiwan 36.
Clays, crude:
Kaolin 213,896 323,580 —  Taiwan 262,258; Republic of Korea 26,445; Philippines
13,728.
Unspecified 118,246 123,851 —  Taiwan 83,133; Republic of Korea 22,441; Japan 9,811.
Diamond: Natural:
Gem, not set or strung carats 1,895,397 1,822,695 464,160  Belgium-Luxembourg 396,035; Japan 277,956; Thailand
248,293.
Industrial stones do. 193,154 215,606 23,844  Taiwan 105,000; Italy 77,000; Netherlands 6,383.
Diatomite and other infusorial earth 1,403 1,837 —  China 1,723; Taiwan 44; Sri Lanka 40.
Feldspar, fluorspar, related materials 146,487 177,932 —  Taiwan 162,809; Indonesia 9,922; Republic of Korea 2,860.
Fertilizer materials:
Crude, n.e.s. 30 212 —  China 112; Japan 100.
Manufactured:
Ammonia 179 298 —  China 228; Macau 70.
Nitrogenous 4,506 4,489 —  Philippines 1,680; Australia 1,205; Vietnam 1,100.
Potassic 45 _
Unspecified and mixed 802 245 1  China 153; Taiwan 57; Japan 18.

See footnotes at end of table.
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TABLE 1—Continued
HONG KONG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES'

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity United

1990 1991 States Other (principal)
INDUSTRIAL MINERALS—Continued

Graphite, natural 1,576 2,410 —  Indonesia 1,260; Taiwan 1,080; Philippines 32.
Gypsum and plaster 7,736 16,205 —  Macau 10,882; China 3,324; Indonesia 780.
Todine kilograms 2,076 31,241 —  China 31,201; Burma 40.
Lime 949 4 —  All to China.
Magnesium compounds:

Magnesite, crude 9,973 2,046 —  Nigeria 1,534; Taiwan 400; China 91.

Oxides and hydroxides 3,170 6,003 —  Taiwan 3,819; China 1,214; Philippines 761.
Mica:

Crude including splittings and waste 552 834 —  Indonesia 777; Taiwan 49; China 8.

Worked including agglomerated splittings 382 442 —  China 435; Egypt 4; Vietnam 1.
Nitrates, crude 287 232 —  China 156; Japan 40; Philippines 36.
Phosphates, crude 114 —
Pigments, mineral:

Natural, crude 152 2 —  All to Philippines.

Iron oxides and hydroxides, processed 7,811 9,521 202  China 2,798; Indonesia 2,275; United Kingdom 1,318.
Precious and semiprecious stones other than

diamond:

Natural value, thousands  $400,528  $362,663 $35,252  Thailand $157,117; Japan $86,225; Switzerland $24,400.

Synthetic do. $3,669 $8,482 $2,063  China $1,109; Germany $776; Singapore $437.
Pyrite, unroasted — 1 —  All to China.
Salt and brine 6,150 7,009 —  China 6,466; Philippines 332; Malaysia 112.
Sodium compounds, n.e.s.:

Soda ash, manufactured 77,822 5,315 —  China 4,922; Macau 168; Philippines 82.

Sulfate, manufactured 17,689 8,406 —  Vietnam 2,349; Indonesia 1,808; China 1,121.

Stone, sand and gravel:

Dimension stone:

Crude and partly worked 94,699 22,799 69  Taiwan 17,287; Republic of Korea 3,524; China 2,086.
Worked 24,223 33,552 1,821  China 11,499; Taiwan 11,381; Macau 2,048.
Dolomite, chiefly refractory-grade 32 43 —  All to China.
Gravel and crushed rock 4,183 16,470 —  China 16,180; Japan 170; Taiwan 120.
Limestone other than dimension 1,786 3,260 —  China 1,218; Indonesia 726; Philippines 430.
Sand other than metal-bearing 7,061 15,234 —  China 11,870; Taiwan 3,164; Republic of Korea 160.
Quartz and quartzite 2,018 605 8  Singapore 384; Taiwan 120; Republic of Korea 20.
Sulfur:
Elemental:
Crude including native and byproduct 823 84 —  Indonesia 56; Philippines 26; China 2.
Colloidal, precipitated, sublimed 62 96 —  China 63; Kenya 20; Philippines 13.
Dioxide - 10 All to China.
Sulfuric acid 311 370 —  China 365; Malaysia 2; Indonesia 2.
Talc, steatite, soapstone, pyrophyllite 42,137 41,623 —  Taiwan 36,761; Philippines 1,410; China 1,345.
Other:
Crude 4,087 3,271 —  Taiwan 2,453; Indonesia 300; China 277.
Slag and dross, not metal-bearing 18 289 —  Republic of South Africa 200; China 70; Taiwan 19.
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural 17 14 —  All to China.

See footnotes at end of table.
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TABLE 1—Continued
HONG KONG: EXPORTS AND REEXPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Destinations, 1991

Commodity 1990 1991 United Other (principal)
States
MINERAL FUELS AND RELATED
MATERIALS—Continued
Carbon black 3,283 2,317 —  Indonesia 924; Sri Lanka 761; China 332.
Coal, all grades including briquets 130 18 —  All to Taiwan.
Coke and semicoke 109 191 —  All to Kenya.
Peat including briquets and litter 6,406 38 — Taiwan 34; Japan 4.
Petroleum refinery products:
Liquefied petroleum gas
thousand 42-gallon barrels 494 442 —  China 341; Macau 101.
Gasoline do. 624 292 —  China 165; Macau 127.
Mineral jelly and wax do. 334 283 —  Republic of South Africa 115; Taiwan 74; China 18.
Kerosene and jet fuel including white spirit
do. 42 138 —  Singapore 93; Macau 28; China 17.
Distillate fuel oil do. 6,441 9,345 —  China 9,185; Macau 160.
Lubricants do. 716 - 718 () China 514; Taiwan 105; Macau 18.
Nonlubricating oils do. 55 104 —  China 88; Indonesia 8; Taiwan 4.
Residual fuel oil do. 7,162 8,050 — _China 6,956; Macau 1,094.
Bitumen and other residues do. 13 4 —  Mainly to Macau.
Bituminous mixtures do. 1 3 —  China 2; Macau 1.

'Table prepared by Jeremy H. Tidwell.

2Excludes unreported quantity valued at $3,500.

3Excludes unreported quantity valued at $701,000.

“Less than 1/2 unit.

SExcludes unreported quantity valued at $111,000.
Reported under SITC item 522.120 as "seleni tellurium, phosphorus, ic, etc.”

TABLE 2
HONG KONG: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1991

Commodity 1990 1991 g:::: Other (principal)
METALS
Alkali and alkaline-earth metals® 44 57 —  China 56; United Kingdom 1.
Aluminum:
Ore and concentrate 12,497 9,850 —  All from China.
Oxides and hydroxides 60 60 3 Japan 31; China 16; Netherlands 5.
Metal including alloys:
Scrap 5,693 8,460 2,022  China 4,657; Taiwan 277; Australia 230.
Unwrought 46,208 58,666 6,020  China 23,050; Australia 11,015; Japan 3,231.
Semimanufactures 65,716 80,799 16,433  Taiwan 11,043; China 11,016; Republic of Korea 10,193.
Arsenic: Oxides and acids 660 4,696 —  Mainly from China.
Beryllium: Metal including alloys, all forms
value, thousands — $103 —  All from Japan.
Chromium:
Ore and concentrate 2,270 —
Oxides and hydroxides 1,376 S —  India 2; China 2; Netherlands 1.
See footnotes at end of table.
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TABLE 2—Continued
HONG KONG: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Sources, 1991

Commodity 1990 1991 I;;l:::l Other (principal)
METALS—Continued
Cobalt: Oxides and hydroxides 62 46 —  China 37; Netherlands 6; United Kingdom 1.
Columbium and tantalum: Tantalum metal including
alloys all forms 13 é
Copper:
Oxides and hydroxides 297 398 54  Germany 152; Norway 90; United Kingdom 45.
Sulfate 1,044 1,011 53  France 320; United Kingdom 291; China 98.
Metal including alloys:
Scrap 46,640 92,467 41,603  China 23,460; Australia 5,025; Japan 4,767.
Unwrought 7,096 20,338 2,985  Chile 4,338; China 4,053; Netherlands 2,411.
Semimanufactures 125,882 163,022 2,341 Taiwan 41,642; China 36,880; Japan 31,070.
Gold:
Waste and sweepings value, thousands $2,761 $1,214 —  Philippines $1,072; Taiwan $66; Switzerland $51.
Metal including alloys, unwrought and partly
wrought kilograms 180,780 301,559 83,824  Switzerland 78,176; Australia 38,151; Canada 30,066.
Iron and steel: Metal:
Scrap 81,961 140,587 43,818  China 83,035; Japan 4,917; Republic of Korea 4,383.
Pig iron, cast iron, related materials 4,999 10,056 1,193  China 6,786; North Korea 902; Italy 576.
Ferroalloys:
Ferromanganese 12,189 14,089 —  Mainly from China.
Ferrosilicon 39,514 60,641 — Do.
Unspecified 36,455 49,435 — Do.
Steel, primary forms 139,318 143,112 —  Turkey 66,500; China 26,725; Brazil 15,470.
Semimanufactures:
Bars, rods, angles, shapes, sections 1,425,775 1,546,301 2,230  China 589,713; Brazil 149,090; Mexico 107,714.
Universals, plates, sheets 804,561 1,027,661 57,614  Japan 479,698; Republic of Korea 122,133; Taiwan 67,737.
Hoop and strip 87,253 105,350 3,941 Japan 58,814; China 14,705; Taiwan 8,194.
Rails and accessories* 2,619 4,178 ()  United Kingdom 2,825; Germany 456; Italy 385.
Wire 69,371 74,927 331  China 43,820; Japan 7,560; United Kingdom 4,336.
Tubes, pipes, fittings 201,768 215,061 1,140  China 74,061; Japan 48,032; Mozambique 24,922.
Castings and forgings, rough 27,425 31,519 25  China 29,589; Australia 764; United Kingdom 640.
Lead:
Oxides 1,552 635 —  China 623; Germany 6; Australia 6.
Metal including alloys:
Scrap 3,949 4,923 1,807  Japan 1,555; China 1,147; Germany 106.
Unwrought 18,327 2,583 175  China 1,664; Australia 414; Canada 238.
Semimanufactures 904 139 —  Republic of South Africa 94; Netherlands 14; Taiwan 11.
Magnesium: Metal including alloys:
Unwrought 46 419 374 Canada 41; Taiwan 4.
Semimanufactures value, thousands — $41 $38  Taiwan $3.
Manganese:
Ore and concentrate 959 762 —  All from China.
Oxides 3,650 5,167 91  China 3,782; Japan 806; Singapore 359.
Mercury 129 116 69  Netherlands 28; China 16; United Kingdom 2.
Molybdenum: Metal including alloys, all forms 12 1 ()  Mainly from China.
Nickel:
Oxides and hydroxides 123 239 147  China 71; Japan 20; Taiwan 2.

See footnotes at end of table.

THE MINERAL INDUSTRY OF HONG KONG AND MACAU—1992

119



HONG KONG: IMPORTS OF MINERAL COMMODITIES?

TABLE 2—Continued

(Metric tons unless otherwise specified)

Sources, 1991

Commodity 1990 1991 I.SI::::: Other (principal)
METALS—Continued
Nickel—Continued:
Metal including alloys:
Scrap 41 —
Unwrought 3,836 8,068 —  Netherlands 3,106; Norway 2,474; Canada 694.
Semimanufactures 314 721 27  France 229; China 209; Canada 151.
Platinum-group metals:
Waste and sweepings value, thousands  $1,768 $61 —  Republic of Korea $50; Australia $11.
Metals including alloys, unwrought and partly
wrought kilograms 2,595 5,048 316  United Kingdom 1,600; Canada 1,234; Japan 809.
Silver:
Waste and sweepings value, thousands $3 $158 —  China $95; Taiwan $63.

Metal including alloys, unwrought and partly

wrought kilograms 132,490 242,822 51,621  United Kingdom 43,845; Australia 24,236; Taiwan 17,912.
Tin:
Ore and concentrate 8,710 8,367 — Al from China.
Oxides 25 22 —  China 15; United Kingdom 4; Netherlands 2.
Metal including alloys:
Scrap 87 99 54  China 41; Philippines 4.
Unwrought 7,022 9,425 19  China 8,963; Malaysia 212; Singapore 160.
Semimanufactures 1,378 1,159 21  Singapore 496; China 323; Taiwan 161.
Titanium: Oxides 16,046 18,233 2,020  Australia 4,855; China 3,936; Japan 1,717.
Tungsten: Ore and concentrate 2,031 516 —  China 496; Thailand 20.
Uranium and thorium: Oxides and other compounds 807 581 112 China 400; Japan 38; France 25.
Zinc:
Ore and concentrate 1,107 3 —  All from Republic of South Africa.
Oxides 19,287 10,233 6  China 8,956; Taiwan 435; Republic of Korea 280.
Blue powder 330 204 — Al from China.
Metal including alloys:
Scrap 6,407 6,592 510  China 2,005; United Kingdom 1,550; Japan 994.
Unwrought 74,818 87,798 —  Australia 22,677; Belgium-Luxembourg 20,573; Peru 14,807.
Semimanufactures 4,235 3,539 —  China 2,792; Germany 305; Japan 271.
Other:
Ores and concentrates 16,496 7,524 36  Republic of South Africa 5,105; China 1,251; Singapore 883.
Metalloids, unspecified’ 36,732 27,962 8  China 26,827; Germany 586; Taiwan 190.
Ashes and residues 11,860 7,928 212 China 6,875; Belgium-Luxembourg 433; Singapore 380.
Base metals including alloys, all forms 18,115 16,259 102 China 15,259; Netherlands 558; Belgium-Luxembourg 150.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice, etc. 76,239 85,601 407  Indonesia 81,668; Turkey 1,460; China 1,344.
Artificial:
Corundum 26,531 25,747 490  China 23,356; Japan 1,081; Republic of Korea 260.
Silicon carbide 2,615 2,853 ()  China 2,821; Germany 9; Taiwan 9.
Dust and powder of precious and semiprecious
stones including diamond value, thousands  $2,277 $1,629 $377  Ireland $490; Japan $282; China $184.
Grinding and polishing wheels and stones 4,547 4,442 256  China 2,368; Japan 681; Taiwan 630.
Asbestos, crude 200 -

See footnotes at end of table.

120

THE MINERAL INDUSTRY OF HONG KONG AND MACAU—1992



TABLE 2—Continued
HONG KONG: IMPORTS OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity

1990

1991

Sources, 1991

United

States Other (principal)
INDUSTRIAL MINERALS—Continued
Barite and witherite 4,783 1,939 —  China 1,778; Thailand 144; Japan 9.
Boron materials:
Crude natural borates 378 462 168  Japan 294.
Oxides and acids 812 656 213 Italy 270; China 170; Taiwan 2.
Bromine including fluorine kilograms 19 223,496 114,386  Germany 89,100; China 20,000.
Cement thousand tons 4,270 3,263 () Japan 1,597; China 1,030; Taiwan 306.
Clays, crude:
Kaolin 208,669 274,369 2,445  China 268,649; Taiwan 1,618; United Kingdom 650.
Unspecified 192,984 206,309 1,895  China 201,805; Australia 1,361; France 436.
Diamond: Natural:
Gem, not set or strung thousand carats 2,930 3,612 182  Belgium-Luxembourg 1,802; India 1,349; Israel 561.
Industrial stones do. 88 217 27  United Kingdom 53; India 50; Belgium-Luxembourg 47.
Diatomite and other infusorial earth 2,149 2,855 2,636  China 165; Singapore 41; United Kingdom 9.
Feldspar, fluorspar, related materials 178,243 185,599 —  China 185,165; Taiwan 434.
Fertilizer materials:
Crude, n.e.s. 103 21 4  Australia 17.
Manufactured:
Ammonia 2,953 2,726 2 China 2,620; United Kingdom 39; Taiwan 35.
Nitrogenous 10,404 12,949 —  China 8,765; New Zealand 1,076; Singapore 640.
Unspecified and mixed 5,724 6,323 53  Germany 4,229; Malaysia 592; Vietnam 382.
Graphite, natural 1,394 2,546 —  China 2,483; Switzerland 54; Taiwan 6.
Gypsum and plaster 77,441 90,446 7,803  Thailand 73,537; China 3,648; United Kingdom 1,886
Todine kilograms 2,780 29,600 —  Japan 23,500; China 3,000; Taiwan 3,000.
Lime 43,472 42,717 37 China 42,680.
Magnesium compounds:
Magnesite, crude 7,120 2,047 —  China 1,960; United Kingdom 44; Japan 42.
Oxides and hydroxides 7,688 8,545 191  China 7,432; France 632; Japan 151.
Mica:
Crude including splittings and waste 904 315 —  China 305; United Kingdom 10.
Worked including agglomerated splittings 1,644 1,690 4  Belgium-Luxembourg 651; Japan 557; China 231.
Nitrates, crude 553 652 —  China 530; Belgium-Luxembourg 122.
Pigments, mineral:
Natural, crude 91 40 —  All from China.
Iron oxides and hydroxides, processed 11,200 13,076 1,771  China 6,258; Japan 2,189; Germany 2,136.
Potassium salts, crude - 30 —  All from China.
Precious and semiprecious stones other than
diamond:
Natural value, thousands $177,704 $186,561 $28,615  Thailand $34,840; Japan $21,769; China $14,819.
Synthetic do. $6,327  $11,767 $447  China $4,071; Japan $3,907; Taiwan $664.
Salt and brine 148,674 143,579 48  China 122,412; Taiwan 8,600; Germany 5,983.
Sodium compounds, n.e.s.:
Soda ash, manufactured 92,572 51,582 2,525  China 23,779; Australia 9,046; Poland 4,752.
Sulfate, manufactured 59,452 54,529 —  China 53,072; Taiwan 1,396; Germany 41.
Stone, sand and gravel:
Dimension stone:
Crude and partly worked 78,515 25,699 —  China 24,300; Taiwan 505; Republic of South Africa 438.

See footnotes at end of table.
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TABLE 2—Continued
HONG KONG: IMPORTS OF MINERAL COMMODITIES!
(Metric tons unless otherwise specified)
Sources, 1991
Commodity 1990 1991 lslg,:::: Other (principal)
INDUSTRIAL MINERALS—Continued
Stone, sand and gravel—Continued:

Dimension stone—Continued:

Worked 89,870 113,160 291  ltaly 57,175; China 32,313; Spain 7,910.

Dolomite, chiefly refractory-grade 22 -

Gravel and crushed rock thousand tons 8,459 8,402 —  China 8,395; Philippines 4; Taiwan 2.

Limestone other than dimension 416,818 1,451,986 1,223 Japan 1,412,344; China 38,252; France 127.

Quartz and quartzite 1,790 1,235 —  China 1,176; Germany 54; Brazil 5.

Sand other than metal-bearing thousand tons 1,396 1,200 () China 1,195; Australia 2; Taiwan 1.

Sulfur:

Elemental:

Crude including native and byproduct 623 881 —  Germany 719; United Kingdom 98; Thailand 36.
Colloidal, precipitated, sublimed 574 572 18  Republic of Korea 310; Germany 167; Taiwan 37.

Dioxide kilograms 4,246 264 —  Taiwan 234; Singapore 30.

Sulfuric acid 5,182 3,300 44  China 3,129; Germany 81; United Kingdom 41.
Talc, steatite, soapstone, pyrophyllite 52,127 40,782 150 China 39,560; Taiwan 440; United Kingdom 247.
Other:

Crude 12,215 4,646 13 China 4,430; Republic of South Africa 80; Japan 45.

Slag and dross, not metal-bearing 7,768 6,498 —  Japan 6,000; China 425; Thailand 38.

MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural 859 120 8  Trinidad and Tobago 72; Malaysia 25; China 12.
Carbon black 3,544 4,782 1,703  China 1,598; Germany 662; United Kingdom 332.
Coal:

Anthracite and bituminous thousand tons 8,931 9,634 440  Australia 3,230; Republic of South Africa 3,056; China 1,599.

Briquets of anthracite and bituminous coal 130 -

Coke and semicoke 1,513 484 —  Japan 306; Taiwan 142; Republic of Korea 36.
Peat including briquets and litter 1,597 726 —  Netherlands 602; Canada 76; Germany 48.
Petroleum refinery products:

Liquefied petroleum gas

) thousand 42-gallon barrels 2,457 2,337 — Philippines 1,775; Singapore 302; China 106.
Gasoline:
Aviation do. 1 1 —  All from Australia.
Motor do. 3,068 2,490 17  Singapore 2,424; China 49.
Naphtha including white spirit do. 3,267 3,091 (®)  Singapore 3,068; Australia 8; Republic of Korea 6.
Mineral jelly and wax do. 406 300 5  China 288; Japan 3.
Kerosene and jet fuel do. 14,523 13,405 —  Singapore 12,323; China 765; Japan 317.
Distillate fuel oil do. 20,027 24,368 244  Singapore 14,670; China 5,459; Japan 1,560.
Lubricants do. 1,229 1,067 104  Australia 334; Singapore 324; China 154.
Nonlubricating oils do. 70 110 3 China 72; France 14; Japan 7.
Residual fuel oil do. 15,818 15,452 1,477  Singapore 9,226; Republic of Korea 2,653; China 1,332.
Bitumen and other residues do. 278 297 —  Singapore 167; Taiwan 88; Japan 20.
Bituminous mixtures do. 5 7 () Taiwan 2; United Kingdom 2.
'Table prepared by Jeremy H. Tidwell.
2May include rare-earth metals.
3Unreported quantity valued at $679.
“Excludes unreported quantities valued at $1,868,000 in 1990 and $3,802,000in 1991.
SLess than 1/2 unit.
Excludes unreported quantity valued at $89,000.
"Reported under SITC item 522.120 as "selenium, tellurium, phosphorus, arsenic, etc.”
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The P.V. Narasimha Rao government
inherited an economic crisis when it came
into power in 1991.  The central
Government fiscal deficit reached 8.4%
of gross domestic product (GDP) in
1990-91. The inflation rate reached an
alltime high of 17% in August 1991. India
historically had a low inflation rate. In
mid-1991, because of a severe shortage
of foreign exchange, the Government was
on the verge of defaulting on its external
debt. The Rao government overcame the
balance-of-payments crisis and reduced
fiscal imbalances. Foreign reserves were
increased from $1.2 billion' in 1991 to
$6.5 billion by mid-1992 by a drastic
import reduction on nonfuel raw materials

and emergency borrowing from
international agencies. Since the
Government launched an economic

reform in 1991, the inflation rate was 7%
in the early 1993, down from 17% in
August 1991. Overall economic growth,
which had dipped to 1.2% in 1991-92,
recovered to 4% in 1992-93. Industry
growth showed significant recovery in the
last three quarters of 1992.  The
Government budget deficit reduced from
8.4% of GDP in the year ending March
1991 to 5% in the year ending March
1993. The Government continued efforts
to reduce the budget deficit to 4% in
fiscal year 1993-94.

India’s economy continued flat in
1992. Industrial recession reduced tax
revenues. Import duties generated about
20% of the country’s total revenue, but
restriction on imports significantly
reduced the receipt of revenue compared
with that in the corresponding period of
the previous year. Continuous and
excessive subsidies on State-owned
enterprises, which exceeded 1.1% of
GDP in 1992, tended to hinder the
country’s economic reform and also
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exacerbate the situation by restricting the
ability of State-owned enterprises to raise
funds in the capital market. India’s
strained infrastructure may well limit
economic growth potential for the next
several years.

Following the destruction of a mosque
in Ayodhya, Uttar Pradesh, on December
6, 1992, by Hindu nationalists, violent
ethnic clashes flared up across the
country for 2 weeks. Similar scenes
were repeated in Bombay and Ahmedabad
in January 1993. These events disrupted
economic activity, shutting down ports
and sharply curbing banking transactions.
A month-long Indian Airlines strike at the
same time also depressed the tourism
market.

A favorable monsoon in 1992
prompted real GDP growth of 4.5% in
1992-93 and composed 5.3% growth in
agriculture and 4% in industry.
Population increased by 2% in 1992
compared with 1991, which restrained
per capita real income growth. Recent
IMF estimates using purchasing-power
parity suggested fairly large disposable
incomes for some sectors of the economy
and ranked India as the world’s sixth
largest world economy.

GOVERNMENT POLICIES
AND PROGRAMS

The Government owns and operates
most major mines, processing plants, and
most of the mineral-based industries.
The fundamental operating rules and
procedures for the mineral industries are
the Mines and Minerals (Regulation and
Development) Act of 1953 and its
amendments, the Minimum Wages Act of
1948 and its amendments, the Mineral
Concession Rules of 1960, the Mines
Labor Welfare Fund Act of 1976, and the

0il and Mines Regulations of 1983.

The national mineral policy for metals
and nonnuclear fuel was formulated by a
balance between conservation and mineral
development. The guiding principle in its
strategy to develop any mineral and
mineral deposit at any location ordinarily
would be the economic cost. However,
under the conservation measure, recycling
of metallic scrap and the utilization of
low-grade minerals, mineral wastes, and
rejects are encouraged.

India issued the National Mineral
Policy (NMP) in March 1993 to withdraw
the ban on foreign and private investment
in the mining of 13 mineral commodities—
chromium, copper, diamond, gold, iron
ore, lead, manganese, molybdenum,
nickel, platinum-group metals, sulfur,
tungsten, and zinc. The NMP allows
foreign equity of up to 50% in mining
joint-venture projects if promoted by
Indian companies.  Enhanced equity
holdings of more than 50% will be
considered on a case-by-case basis. The
policy permits development of other
minor minerals through private sector
efforts; however, the state will continue
to play an active role in mining and
processing. The introduction of foreign
technology and participation in
exploration for high-value and rare
minerals would be pursued. The
Government introduced a stringent budget
and a new industrial policy affecting the
minerals enterprise. The subsidies on
public enterprises were reduced, and
defense spending was restrained. The
Government increased petroleum and
liquefied gas prices and required a steeper
holding tax and levy rates. The
Government began to privatizate its
public enterprises. In the case of joint
ventures, the Government allowed an
increase in foreign investments from the
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previous 40% ceiling to an automatic
approval to 51%. The Government will
permit the foreign equity ceiling to reach
75% to 100% for selected high-
technology, export-oriented, and tourism
industries.

New mining leases will not be granted
without proper mining plans, including
environmental issues. This condition will
apply to both public- and private-sector
parties. The environmental safeguards
will be approved and enforced by
statutory authorities.

The policy also emphasizes certain
new aspects such as mineral exploitation
in the seabed and the development of an
appropriate  inventory for mineral
resources. The Geological Survey of
India has been designated the principal
agency for geological mapping and
identification of mineral resources, and
the Department of Ocean Development is
responsible for seabed exploration and
mining operations.

PRODUCTION

The overall industrial production
growth rate increased by 4% in 1992
over the same period of 1991. India’s
steel industry is in a transitional phase. In
January 1992, as part of the liberalization
measures, the Government abolished steel
prices and distribution regulations of the
Joint Plant Committee that have been
imposed since 1964. The steel supply to
defense, railways, small-scale industries
sector, exporters of engineered goods,
and the Northeastern Region will continue
to be on the priority list. An inappropriate
product mix, power shortages, and
imbalances were responsible for low
profitability and idle capacity in the
industry. The nonferrous sector is not as
well positioned as its ferrous counterpart.
With the exception of aluminum,
nonferrous metals suffer from supply
problems. The shortage of copper is
likely to persist because of delays in
stepping up domestic production. Lead
and zinc are not much better off than
copper. A more pronounced rise in lead
production is being done from imported
concentrates. The main handicap of the
nonferrous metal industry is the shortage
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of power. The industry is attempting to
install ~captive generating capacity
wherever feasible. (See table 1.)

TRADE

The Government of India made
significant reforms to its trade policy as
part of an overall effort to integrate India
more closely into the world economy.
The new Government party has made
efforts to shift India away from its self-
reliant economic strategies toward more
liberal trade relations and to introduce
regimes to increase foreign exchange. In
early 1992, India’s Minister of
Commerce announced a new trade policy
that would run concurrently with the
eighth 5-year economic plan, beginning
on April 1, 1992. The new policy sought
to raise the share of trade in India’s GDP
from 13% to 20% and to remove
unnecessary restrictions to the flow of
goods and services. Although the
Government will continue to restrict
imports of consumer goods, the new

policy will restrict only 5% of
nonconsumer products—down from 40%
from the previous trade policy.

Furthermore, the number of items that
previously were channeled through
public-sector import agencies will be
reduced from 28 to 8 under the new
policy. On the export side, 62 items will
be restricted, 7 banned, and 10 channeled
by the Government. India imposed a
ceiling of 110% on the basic tariff rate in
1992-93—down from 150% under the
1991-92 trade policy. India also has
committed itself to further tariff
reductions and binding tariffs as part of
the General Agreement on Tariff and
Trade (GATT) Uruguay Round market
access negotiations. Despite the newly
lowered tariff ceiling, India’s tariffs
remain high, especially for goods that can
be produced domestically.

Another aspect of the new policy is
reform of the foreign exchange system.
In February 1992, the Government
replaced the "exim scrip” system
introduced in July 1991, by which
exporters kept 30% of their foreign
earnings as tradable entitlements to
foreign exchange at the official rate. The

scrip could be used to import any product
from the restricted, limited permissible,
and open general import license lists.
The Government also allowed the scrip to
trade openly in secondary markets at
market rates. Banks and other financial
institutions in India were quite active in
exim scrip, trading at premiums of 20%
to 40% of face value. The new system
established a two-tiered exchange rate.
Foreign exchange earners will be allowed
to sell 60% of their earnings at market-
determined exchange rates. The
remaining 40% of foreign exchange
earnings must be sold to India’s central
bank at an official rate. It will be used to
finance the Government’s purchases of
essential commodities or for other official
trade transactions.

India’s trade deficit was $3.9 billion
for fiscal year 1992-93. Exports were at
$18.4 billion and imports were at $22.3
billion. Exports to the former U.S.S.R.
continued to decline from $3 billion in
1989-90 to $1.8 billion in 1991-92 and
$600 million in 1992-93. Social unrest in
the last quarter of the fiscal year
disrupted what had been a relatively
strong recovery of exports. (See tables 2
and 3.)

STRUCTURE OF THE
MINERAL INDUSTRY

The India mining industry produces
more than 70 mineral commodities,
representing  various ores, metals,
industrial minerals, and fuels. The entire
industry is expanding, and the rate of
growth depends on several factors:
location of resources; capital investment;
and the accessibility of advanced
technologies in mining, processing, and
production.

There were more than 4,200 operating
mines in India. However, the majority of
these mines were small, manually
operated surface pits with relatively low
output and accounted for approximately
70% industrial minerals, 18% of metallic
minerals, and 12% of mineral fuels.

In the nonfuel sector, more than 300
underground mines were in production of
such minerals as chromite, copper, gold,
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lead-zinc, and manganese in the metals
sector and apatite, barite, fluorspar,
graphite, mica, and steatite in the
industrial minerals section. Most of these
are manual operations. The coal sector
has been gradually undergoing a transition
from manual to semimechanized operations.

Total employment in the mining and
quarrying sector exceeds 1 million, or
4.5% of the employed labor force. The
public sector employs about 90% of the
total. Employment in the private sector
has been increasing in the past several
years. (See table 4.)

COMMODITY REVIEW

Metals

Aluminum and Bauxite.—Despite a
large bauxite resource, high power costs
and heavy import duties have forced the
production cost of aluminum to be high in
India. The Indian Government approved
the Aluminium Association of India’s
request to reduce the heavy excise duty
on aluminum and aluminum products.
Duties on aluminum and aluminum
products, which ranged from 23% to
40%, were replaced by a uniform rate of
25%.

Indian Aluminium Co. (INDAL)
suspended operations at its Belgaum plant
in Karnataka because of a steep increase
in the cost of power in 1992. Bharat
Aluminium Co. (BALCO) and INDAL
were plagued by power shortages. The
Public Investment Board approved
National Aluminium Co.’s (NALCO)
$370 million plan to expand its bauxite
mines and alumina refinery at Damanjodi
in District Koraput of Orissa. The
mining capacity will be doubled to 4.8
Mmt/a and the refinery capacity expanded
from 860,000 mt/a to 1.35 Mmt/a. It
will take more than 4 years to complete
the expansion. The Government of India
scrubbed plans for a 600,000-mt/a
bauxite mine at Gandhmardan in Orissa
in the wake of local agitation against its
environmental impact.

Domestic sales of aluminum were slow
because the demand in the electric cable,
extrusion, and automobile sectors was
sluggish. High prices for and taxes on
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aluminum metal also cut consumption by
other industries. Since aluminum prices
were decontrolled in 1989, aluminum
prices were raised six times and went
from $1,136/mt in 1989 to $1,718/mt in
1992, which was much higher than
international market prices. In 1992,
India produced 490,000 tons aluminum
from its five aluminum companies, which
was lower than the targeted production.
This was mainly due to power shortage
facing INDAL, which has resulted in
closure of its Belgaum smelter in
Kamnataka. The domestic demand for
aluminum was about 400,000 tons during
1992.

NALCO, India’s largest aluminum
producer, exported 432,000 tons of
alumina and 85,496 tons of aluminum of
its output of 800,000 tons and 192,000
tons, respectively, in fiscal 1992-93. The
Government estimated that the demand of
aluminum would be 575,000 tons in
1994-95 and 855,000 tons in the year
2000. BALCO and NALCO have plans
to raise their respective capacities by
50,000 tons and 115,000 tons to 150,000
tons and 333,000 tons in 1995,
respectively.

Chromium.—India produced 995,000
Mmt of chromite from Cuttack District in
Orissa in 1991. Chromite was mostly
mined by Tata Iron and Steel Co.
(TISCO), Indian Metals and Ferroalloys
(IMFA), and Orissa Mining Corp.
TISCO’s operations in the Sukinda area
were hit by labor unrest protesting the
start of mechanized mining. India
consumed 800,000 tons of chromite in
1991, for which the metallurgical industry
was the main consumer. Indian Charge
Chrome Ltd., a subsidiary of IMFA,
began commercial production of its
50,000-mt/a-capacity plant in Orissa.
Japan and China are India’s main
customers, but limited supplies forced the
Government to restrict the export of high-
grade chromite ore.

Copper.—India has 35 known deposits
and prospects that are confined to three
States—Bihar, Madhya Pradesh, and
Rajasthan, with total reserves of 724

Mmt. Out of the 17 working mines, 10
are being operated by Hindustan Copper
Ltd. (HCL). Others are operated by
Sikkim Mining Corp. (SMC) at Rangpo,
Sikkim, and Hutti Gold Mines Ltd.
(HGML) at Chitradurga and Kalyadi in
Karataka.

HCL, a sole copper producer,
improved performance at its Khetri
Copper Complex (KCC) in Rajasthan.
Following modernization in 1987 and
1990, the Outokumpu flash furnace is
capable of increasing the output from
31,000 tons to 45,000 tons. The
estimated production of ore, concentrates,
blister copper, and refined copper at KCC
is 19 Mmt, 16,000 tons, 33,000 tons, and
32,000 tons, respectively, at KCC in
fiscal year 1992-93.

Indian Copper Complex of HCL
consists of a smelter and refinery of
16,500 mt/a, with supporting mines at
Mosaboni, Pathargora, Surda, Kendadih,
and Rakha in District Singhbhum in
Bihar, a 84,000-mt/a wirebar casting
plant, and a 54,000-mt/a sulfuric acid
plant. Depletion of reserves and a power
shortage at Ghatsila, Bihar, have affected
the output of copper ore and concentrates.
It produced 12,000 tons of concentrates,
13,500 tons of blister copper, and 13,150
mt of cathode in 1992-93.

In 1992-93, HCL copper output was
45,000 tons while domestic consumption
was 160,000 tons. India relied heavily
on imports. Effective April 1992, the
Government lifted import controls and
allowed users to import directly. India
will continue to rely on imports to meet
growing demand. In 1994-95, imports
are projected at 115,000 tons and
domestic output will be at 77,000 tons.

Gold.—Limited gold reserves and
difficult mining conditions have led
annual gold production to be maintained
at a 2-tons level. Almost one-half of the
gold output comes from the Karnataka
State-owned HGML, about one-third
from Government-owned Bharat Gold
Mine Ltd. (BGML), and the rest
recovered as a byproduct of copper
refining.
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Iron and Steel.—The recoverable
reserves of iron ore, hematite and
magnetite, are at 9.58 billion tons and
3.14 billion tons, respectively. Hematite
was mainly found in Bihar, Goa,
Karnataka, and Madhya Pradesh, while
magnetite was in Andhra Pradesh, Goa,
Kamnataka, and Kerala. Iron ore is
produced through a combination of large
mechanized mines in the State-owned and
smaller mines operated on a manual or
semimanual basis in private-owned. India
has an annual output capacity of 67
Mmt/a. In 1992-93, the country
produced 57.5 Mmt compared with 57.1
Mmt the previous year. Madhya Pradesh
was the leading producing State, with
23.9%; followed by Goa, 22.2%;
Karnataka, 21.0%; Bihar, 17.6%; and
Orissa, 14.6%. Domestic iron ore
consumption was about 24 Mmt/a. The
remainder was exported.

Kudremukh Iron Ore Co. Ltd.
(KIOCL), a Government-owned
enterprise that is 100% export-oriented,
was expected to produce 6.2 Mmt of
concentrate and 2.15 Mmt of iron ore
pellets in 1992-93. During July 1992, the
plant in Kudremukh was shut down.
Landslides from heavy rainfall caused
damage to the diversion channel of the
Lakhya Dam, a reservoir used to store
tailings generated by the Kudremukh
plant. In addition, power
restrictions and interruptions by the
Karnataka State Electricity Board and the
unanticipated breakdown of equipment
resulted in lower production.

With the liberalization of trade policy
and commencement of the export and
import policy for 5 years from April 1,
1992, to March 31, 1997, imports of iron
and steel materials and ferrous scrap have
been dechanneled. The Development
Commissioner for Iron and Steel is not
required to clear requests for imports.

The Visakaptnam Steel Plant (VSP)
was the first to be implemented by Steel
Authority of India Ltd. (SAIL). In 1982,
Rashtriya Ispat Nigam Ltd. was
incorporated in the public sector and
became a sole correspondent for the
establishing VSP.  The plant design
adopted the most modern technology,
including a 3,200-m* blast furnace, dry

130

supply

quenching of coke with auxiliary power
generation facilities, torpedo ladle for
steel melt shop, in addition to
conventional mixer, cast house slag
granulation for blast furnace, and 100%
continuous casting of liquid steel. VSP
was dedicated on August 1, 1992.
Domestic production of pig iron has
not kept pace with demand. The major
producers are the integrated steel plants.
During 1992-93, the demand of pig iron
was estimated at 210,000 tons, while
domestic production would likely be
about 179,000 tons; about 148,200 tons
was used by the integrated steel plants.
Because of financial considerations,
integrated steel plants concentrated on

production of finished steel products

rather than on pig iron. The Government
encouraged the creation of pig iron
manufacturing facilities in the secondary
sector.  The shortage of coking coal
reserves in the country has discouraged
some entrepreneurs from setting up pig
iron facilities. India imported 6 Mmt of
coking coal, mainly from Australia, in
1991-92. In 1992-93, this was expected
to increase to 7 Mmt. Under the New
Industrial  Policy of July 1991,
manufacturing of coke has been
delicensed. This encouraged the private
sector to set up merchant cokemaking
facilities.

In 1991-92, India produced 1.2 Mmt
of sponge iron and was expected to
produce 1.4 Mmt, about 78% of its
capacity, from nine companies in 1992.
Essar Gujarat Ltd. was scheduled to add
another 400,000 mt/a of capacity in its
plant in Hazira, District Surat, Gujarat in
March 1993. By 1995, India’s sponge
iron capacity is expected to rise to 6
Mmt/a.

Lead and Zinc.— After the completion
of the Rampura-Agucha Mine and
Chanderiya Lead-Zinc Smelter in
Rajasthan in May 1991, India moved a
step closer to self-sufficiency in lead and
zinc. The project cost to Hindustan Zinc
Ltd. (HZL) was $270 million. The
design capacity called for 3,000 mt/d of
ore with 13.48% of Zn and 1.93% of Pb
content. It would be integrated with the
Chanderiya smelter to have an annual

output of 70,000 tons of Zn, 35,000 tons
of Pb, 74 tons of Ag, and 375 tons of
Cd. With the commission of this project,
HZL raised its production capacity of
10,740 mt/d of Pb-Zn ore in eight mining
pits to 149,000 mt/a of Zn and 65,000
mt/a of Pb in four smelting plants. The
new smelter produced 12,202 tons of Zn
and 4,388 tons of Pb in 1991-92 and
would produce 32,000 tons of Zn and
13,000 tons of Pb during 1992-93. From
April to December 1992, HZL produced
76,674 tons of Zn and 25,945 tons of Pb.

In the private sector, Binani Zinc Ltd.
produced zinc from imported concentrates
at the Alwaye plant in Kerala. The
company modernized and expanded the
plant to increase its capacity to 20,000
mt/a. Indian Lead Ltd., which has two
plants at Phane in Maharashtra and at
Kalipara in West Bengal with a total
installed capacity of 24,500 mt/a,
produced secondary lead from indigenous

and imported lead scrap and lead
concentrates.
Manganese.—The reserves of

manganese ore are estimated at 176 Mmt.
The majority of the reserves are in
Karnataka (36%), Orissa (23%), Goa
(13%), Maharahstra (11%), and Madhya
Pradesh (9%). Most of the manganese
ore is blast furnace grade. In 1991, India
produced 1.4 Mmt of manganese ore.
The Government-owned Manganese Ore
India Ltd. (MOIL), which was the
leading producer, produced 56,560 tons
in 1991-92 and 60,540 tons from April
1992 to February 1993 from its mines in

Maharahstra and Madhya Pradesh.
TISCO has six leased mines at Bamebari,
Joda West, Khandbond, Malda,

Manmora, and Tiringpahar in Orissa that
produced a total 79,091 tons of
manganese ore in 1991-92, India
consumed about 1.3 Mmt of manganese
ore in 1991.

Uranium.—The Department of Atomic
Energy (DEA) plans to set up a mine and
a mill to produce uranium concentrate at
Domiasat in West Khasi Hills of
Meghalaya. The uranium deposits at
Domiasat were estimated at 10,000 tons
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that accounted for about one-seventh of
the country’s identified reserves. The
proposed mine and mill would be
operated by Uranium Corp. of India. The
uranium concentrates will be shipped to
the nuclear fuel complex at Moula Ali
near Hyderabad for fuel fabrication for
use in nuclear power reactors.

Industrial Minerals

Diamond.—In 1991, India produced
19,200 carats of diamond, which was
mainly from the Government-owned
National Mineral Development Corp.
(NMDC) mines at Wajrakurur in Andhra
Pradesh. NMDC planned to upgrade
exploration and mining technology to
expand its diamond production from
17,500 carats/a to 100,000 carat/a. There
are more than 400 diamond
processing/exporting firms that depend on
imported rough diamond. In 1992, India
imported rough diamonds valued at about
$2 billion and exported polished
diamonds valued at $60 billion. India’s
diamond industry is now the world’s
largest in terms of value, pieces, carats,
and employment. Most of the diamond
processing plants are at Bombay and
Surat in Gujarat. In the wake of civil
unrest in Bombay and Surat in late 1992
and early 1993, many skilled diamond
workers were forced to move away from
these areas and buyers shifted to other
sources.

Financing of diamond processing and
exporting became a major problem for
the industry. Exporters were concerned
about the cost of postshipment credit
charged, 15.5% for 90 days and 19% to
20% for more than 90 days, which was
about twice the amount foreign firms
paid. Exporters often sold stones at
reduced profit levels because the Reserve
Bank of India would not permit financing
of inventory for more than 90 days. As
a result, more exporters are tying up with
foreign firms.

Granite.—Pooja Granite and Marble
Ltd. (PGML) completed the first phase of
construction of its Abu Road Plant in
Sirohi District, Rajasthan. The new plant
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has an annual capacity of 45,000 m* of
polished granite slabs. The second phase
of construction was expected to be
completed in the second quarter of 1993,
doubling its current capacity. PGML
imported the plant machinery and
technology from B. Barsanti and Co. of
Italy and established agreements with
Italian customers to supply them with
polished granite over the next 5 years.

Gypsum.—Kashmir Gypsum Ltd.
invested $5.6 million to set up a
mechanized opencast gypsum mine in the
Parlanka area of Jammu’s Doda District
in Kashmir. The mine will produce
60,000 mt/a of 95%-pure gypsum. It
will reduce the gap between demand and
supply in the country.

Mineral Fuels

Coal.—About 70% of electricity
generated comes from coal in India.
Indian coal reserves are estimated at
192,300 Mmt. India produced 234 Mmt
of coal in 1992. Distribution of coal was
controlled statutorily under the Colliery
Control Order of 1945. Distribution is
done by the Coal Controller. If for any
reason the Coal Controller is not able to
do so, coal companies have been allowed
to distribute coal on the basis of linkages
and/or sponsorship. Short-term linkages
for important sectors of economy, such as
power and cement, are decided by the
Standing Linkage Committee set up under
the Ministry of Coal. Linkages to other
consumers, except steel, are within the
purview of coal companies, which allot
coal to actual users in accordance with
advice received by them from the various
sponsoring authorities. New allotments
by coal companies are on the order of
5,000 mt/month.

Indian coal has a high ash content of
more than 30%, which makes it less fuel
efficient. Metallurgical-grade  coal
production is well below demand, and
about 5 Mmt/a is imported, mainly from
Australia. For 1993-94, the production
target was set at 220 Mmt and was
expected to reach 308 Mmt in 1996-97.
Therefore, Coal India Ltd. (CIL) planned

to improve the efficiency of old mines
whose capacity utilization is less than
65%. New technologies, such as long-
wall mining, semimechanized drilling,
and blasting operation, were introduced.

Because of the low degree of
mechanization in underground mines, the
output per manshift (OMS) was only 0.53
tons while the average OMS for
mechanized and semimechanized in an
opencast mine was 3.08 tons. The OMS
in the Northern Coalfield operated by
CIL reached 8.03 tons in 1991-92.

Coal prices are set by the Government,
based on recommendations from the
Bureau of International Cost and Prices.
Coal prices are revised by the Bureau of
Industrial Costs and Prices, based on the
cost of inputs. However, most input data
used to set prices typically are out of
date. Production costs are high in India,
with wages alone accounting for more
than one-half of the cost per tons of coal.
In 1992, 600,000 miners were required to
produce 210 Mmt/a (i.e., 350 mt/miner
/a.)

As part of liberalization, the first
private-owned coal mining company,
Eastern Mining Ltd., has been allowed to
set up an operation in Meghalaya. The
Government has added amendments into
the Coal Mine Nationalization Act and
Mines and Minerals Regulation Act to
govern the privatization of coal mines.
Privatization is limited to virgin mine
blocks for setting up captive power
projects.  Private companies and the
public coal consuming sectors will be
allowed to open new coal mines, coal-
fired thermal powerplants, and coal
washeries.

Oil and Gas.—Oil imports costed
about $6.5 billion, approximately 27 % of
the Indian total import value, in 1992-93.
The demand for petroleum products is
expected to grow about 7% annually in
the next several years, and crude oil
production from the existing oilfields is
on a decline. Following disappointing
results in its most recent exploration
bidding, the Government offered joint
ventures with private foreign and
domestic companies involving
development of 43% of the country’s
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oilfields and gasfields. The Government
was expected to attract a total investment
of $1.3 to $1.9 billion in the next 5
years.

India also faces another serious
problem—current refining capacity is not
keeping pace with the demand. Twelve
refineries had a combined annual output
capacity of 53.35 Mmt in 1992. An
additional 7.15 Mmt of refinery capacity
is under construction and is expected to
be commissioned in 1995. Finally, India
opened its refinery sector to full private
investment in 1992. The Government
approved a proposed joint venture by
Japan’s C. Itoh & Co. and India’s
privately held Reliance Industries, based
in Bombay, to build a 120,000-bbl/d
refinery at Salaya Gujarat, north of
Bombay, at a cost of $1.2 billion. Other
major companies, including the Birlas,
Ruias, and Hindujas from India, and
Chevron, Caltex, Shell, Mobil, and Gulf
Oil from the United States and Europe,
started exploring ways to enter the Indian
refinery business. The most important
inducement for the private sector is the
retention price scheme announced by the
Government, under which 12% posttax
return on net worth is ensured, subject to
a certain efficiency criteria. A 12% post-
tax return on net worth translated into
about 25% pretax return in India, where
the existing corporate tax rate was
51.75%. The price is based on a cost
computed at a 60% capacity utilization in
the first year of operation and a 90%
utilization subsequently.

India and Oman signed a
Memorandum of Understanding,
providing that Oman would help India set
up two refineries as a joint venture and
supply natural gas through an undewater
pipeline. An oil pipeline from Oman to
India will be constructed after the
completion of a natural gas pipeline.

Reserves

The country’s mineral resources have
not been fully delineated, and in many
areas large deposits of oil, gas, coal,
limestone, bauxite, and iron ore are still
likely to be found. Iron ore deposits,
mainly in the form of hematite or
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magnetite, occur in Bihar, eastern
Madhya Pradesh, Orissa, Karnataka, and
Tamil Nadu. Bauxite deposits are mainly
in Orissa and Andra Pradesh, and also
occur in Matharashtra, Tamil Nadu,
Bihar, and Gujarat. Low-grade copper
deposits are in Rajasthan, Madhya
Pradesh, Bihar, and Andra Pradesh. Lead
and zinc deposits are in Rajasthan and
Bihar. Nickel and chromium ore reserves
exist in Orissa. Gold is produced only in
small amounts in Karnataka, and diamond
is mined in Madhya Pradesh. Ilmenite
sands in Kerala and Tamil Nadu contain
a large amount of thorium. (See rable 5 .)

INFRASTRUCTURE

India’s road network includes 515,000
km of hard-surface two-lane roads and
approximately 1.12 Mkm of gravel,
loose-surface, or prepared-earth routes
having at least one lane and, in many
stretches, two lanes. This secondary
system is not well drained in all places,
but generally can accommodate passing of
vehicles headed in opposite directions. As
in many Asian countries, access to some
remote areas is by cart tracks, current or
abandoned.

The railroad system comprises 33,600
km of broad-gauge 1.676-m track, 24,000
km of meter-gauge (1.00-m) track, and
4,250 km of narrow-gauge, 0.762-m and
0.610-m, track. The total track length of
all gauges is approximately 61,850 km,
of which 12,617 is double track and
6,500 km is electrified. The mixed-gauge
trackage introduces complexities, such as
loss of time in transshipment and multiple
stockage of spare parts. The rail system
has considerable old equipment that is
unreliable and expensive to maintain. At
yearend 1992, detailed plans were
revealed to upgrade the railroads through
the use of heavier rails of higher tensile
strength, welded rails, and prestressed
concrete sleepers to improve track
structure.  Modern electronic devices
were expected to improve reliability of
signals and telecommunications.  In
addition, locomotives were to be
upgraded to higher horsepower and
greater fuel efficiency, coaches would be
built of lighter weight and greater speed

potential, and freight cars would be
constructed of better payload-to-weight
ratio.

The country has about 16,200 km of
inland waterways, with 3,630 km
navigable by large vessels. Principal
seaports are Bombay, Calcutta, Cochin,
Kandla, Madras, New Mangalore, and
Port Blair in the Andaman Islands. A
newer port at Visakhapatnam is growing
rapidly and likely will become India’s
most active port in the next 5 to 10 years.
Cochin Port has endured labor problems
and suffered losses of traffic to other
ports. Madras Port has recently earned a
reputation as the cleanest and most
efficient port in India. India has a total
of 345 airports, 292 of which are
presently usable. Of these, 203 have
paved runways, 2 of them with runways
more than 3,659 m long, 59 of them with
runways 2,440 to 3,659 mines, and 87 of
them with runways 1,220 to 2,439 m in
length. Air service utilizes about 93 large
transport aircrafts.

The electric-power system has a
present capacity of about 80,000 MW.
Some of its major industrial on-site
capacity is dedicated to specific plants,
particularly in the copper and aluminum
sectors. By the year 2000, India plans to
have an installed capacity of 10,000 MW
of nuclear power. Total production of
public-sector power in 1991 was 290
billion kW ¢ h.

Pipelines, relatively new to India,
consist of 3,497 km for petroleum crude,
1,703 km for refined products, and 902
km for natural gas, in all totaling 6,102
km. Pipelines are undergoing further
development and expansion as new routes
and terminals are being proposed with
increasing urgency.

OUTLOOK

India entered what showed signs of
becoming a period of political instability
as various ideological entities vied for
election, mostly to earn only pluralities
rather than commanding majorities. The
socialist mindset of the Nehru era
contended with proponents of free
enterprise wanting fewer restrictions on
entrepreneurial venturing and
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development, all with a rich mixture of
religious and caste distinctions that made
for what the world has come to know as
the Indian style of Government.
Meanwhile, the country has steadily
grown in population, expectations of
social progress, and the desire for an
improved quality of life. Against this
background, India was short of electric
power and increasingly short of
petroleum  products. Demand for
virtually all mineral commodities
increased steadily and, for some, greatly
exceeded supply. The country has
benefited from widespread mineral
exploration within a very complex variety
of geological terranes. The promise of
additional mineral wealth awaits further,
and increasingly sophisticated, search.
Shortfalls in the supply of mineral
commodities such as in ores of copper,
gold, nickel, industrial fertilizer minerals
such as phosphate and potash, and
petroleum can be paid for with the
production of minerals with which India
is endowed, such as bauxite, chromite,
iron ore, and manganese among the
metals; gemstones, granite, graphite,
mica, and talc among the industrial
minerals; and coal, to name a few. But
India’s formidable and confusing plexus
of trade regulations and restrictions,
including virtually senseless tariff
schedules, will defeat the kind of trade
relations that the country would need
increasingly if it is to survive and
progress.

'Where necessary, values have been converted from
Indian rupees (Rs) to U.S. dollars at the rate of
Rs26.20=US$1.00in 1992.
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TABLE 1
INDIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1988 1989 1990 1991 1992°
METALS
Aluminum:
Bauxite, gross weight thousand tons 3,961 4,471 4,852 4,735 4,850
Alumina, AL,O, equivalent do. 776 1,947 1,601 1,700 1,700
Metal, primary 375,000 423,400 433,270 504,000 490,000
Cadmium metal 237 275 277 207 210
Chromium: Chromite, gross weight 820,863 1,002,659 939,000 994,674 1,000,000
Copper:
Mine output, Cu content 55,429 57,376 °58,200 55,380 55,000
Metal, primary:
Smelter 44,284 42,456 40,667 47,000 50,000
Refinery:
Electrolytic (cathode) 38,914 41,041 40,598 45,000 45,000
Fire refined 1,186 802 °1,000 °1,000 1,000
Total 40,100 41,843 °41,598 46,000 46,000
Gold metal, smelter kilograms 1,942 1,827 1,983 1,973 2,000
Iron and steel:
Iron ore and concentrate:
Gross weight thousand tons 49,961 53,418 54,579 57,638 54,000
Iron content do. 31,226 33,440 34,200 35,600 33,800
Metal:
Pig iron do. 11,735 12,080 12,645 14,176 15,000
Ferroalloys:
Ferrochromium (including charge chrome) 140,262 135,000 122,000 96,007 95,000
Ferromanganese 138,331 157,776 201,194 148,000 145,000
Ferrochromium-silicon : 2,769 11,384 7,000 8,800 9,000
Ferrosilicon 46,721 74,472 64,035 39,099 39,000
Silicomanganese 52,895 72,229 57,361 46,172 45,000
Silicon metal 686 — — — —_
Other 445 386 °400 6,767 6,500
Steel, crude:
-Steel ingots thousand tons 12,682 12,452 14,963 17,100 18,000
Steel castings do. 340 330 350 °400 450
Total do. 13,022 12,782 15,313 17,500 18,450
Semimanufactures® do. 9,501 9,241 °10,500 °11,600 12,000
Lead:
Mine output, Pb content 21,677 24,300 23,220 125,068 25,000
Metal, refined:
Primary 18,833 21,260 29,919 33,140 30,000
Secondary 9,889 13,469 16,808 20,260 20,000
Total 28,722 34,729 46,727 53,400 50,000

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

(Metric tons unless otherwise specified)

THE MINERAL INDUSTRY OF INDIA—1992

Commodity® 1988 1989 1990 1991 1992°
METALS—Continued
Manganese:
Ore and concentrate, gross weight thousand tons 1,333 1,334 1,385 1,401 1,400
Mn content 493,058 496,861 512,000 532,000 530,000
Rare-earth metals: Monazite concentrate, gross weight® 4,000 4,300 4,500 4,000 4,000
Selenium kilograms 5,103 4,261 3,840 4,000 4,000
Silver, mine and smelter output do. 40,958 35,499 33,206 31,758 32,000
Titanium concentrates, gross weight:
Ilmenite 229,693 240,656 *280,000 311,537 300,000
Rutile 9,584 9,931 °11,000 13,635 10,000
Tungsten, mine output, W content 19 12 °10 11 11
Zinc:
Mine output, concentrate:
Gross weight 118,056 127,043 137,649 163,474 170,000
Zn content 61,389 65,384 73,970 75,000 75,000
Metal:
Primary 68,940 71,572 79,093 85,800 80,000
Secondary® 200 200 200 200 200
Total® 69,140 7,772 79,293 86,000 80,200
Zirconium concentrate: Zircon, gross weight® 16,000 17,200 17,500 18,200 18,000
INDUSTRIAL MINERALS
Abrasives, natural, n.e.s.:
Corundum, natural 669 254 410 64 70
Garnet 4,311 5,652 4,422 8,984 9,000
Jasper 3,915 5,297 4,650 5,013 5,000
Asbestos 31,123 36,502 26,053 24,094 25,000
Barite 445,604 548,103 633,000 615,000 620,000
Bromine, elemental 1,242 1,272 °1,300 1,300 1,300
Cement, hydraulic thousand tons 40,700 46,000 49,000 51,000 50,000
Chalk 109,782 119,000 128,000 128,424 129,000
Clays:
Ball clay 330,126 266,000 245,000 316,522 320,000
Diaspore 10,901 15,301 7,701 9,248 9,300
Fire clay 596,835 618,000 522,000 403,000 410,000
Kaolin:
Direct salable, crude thousand tons 471 520 631 628 625
Processed do. 107 110 104 113 110
Total do. 578 630 135 741 735
Other* do. 100 100 100 14 15
Diamond:*
Gem thousand carats 11 12 15 15 15
Industrial do. 3 3 3 3 3
Total do. 14 15 18 18 18
See footnotes at end of table.
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TABLE 1—Continued
INDIA: PRODUCTION OF MINERAL COMMODITIES!
(Metric tons unless otherwise specified)
Commodity® 1988 1989 1990 1991 1992°
INDUSTRIAL MINERALS—Continued
Feldspar 57,656 59,690 54,135 65,089 65,000
Fluorspar:
Concentrates:
Acid-grade 8,823 10,300 10,399 9,700 10,000
Metallurgical-grade 6,772 12,589 13,042 14,439 15,000
Total 15,595 22,889 23,441 24,139 25,000
Other fluorspar materials, graded 4,797 5,176 5,715 8,218 9,000
Gemstones excluding diamond:
Agate including chalcedony pebble 812 788 631 549 600
Garnet kilograms 1,390 2,483 2,005 1,187 1,400
Graphite* 57,325 58,000 61,000 69,922 70,000
Gypsum 1,424,674 1,564,000 1,661,000 1,553,000 1,550,000
Kyanite and related materials:
Kyanite 35,773 40,009 38,851 30,020 31,000
Sillimanite 15,377 17,398 18,240 11,600 12,000
Lime*® 750,000 790,000 800,000 820,000 850,000
Magnesite 507,873 491,000 544,000 539,000 550,000
Mica:’
Crude 3,839 4,195 3,860 3,607 3,500
Scrap and waste 3,694 3,108 2,822 1,922 2,000
Total 7,533 7,303 6,682 5,529 5,500
Nitrogen: N content of ammonid® thousand tons 6,205 6,661 7,022 7,044 7,000
Phosphate rock including apatite 739,000 703,716 674,000 562,771 600,000
Pigments, mineral: Natural: Ocher 151,781 173,366 126,387 155,563 160,000
Pyrites, gross weight 29,656 38,867 94,000 128,000 100,000
Salt:
Rock salt thousand tons 4 3 3 3 3
Other* . do. 9,200 9,600 9,500 9,500 - 9,500
Total® do. 9,204 9,603 9,503 9,503 9,503
Sodium carbonate 1,098,200 1,343,500 °1,400,000 °1,500,000 1,500,000
Stone, sand and gravel:’
Calcite 32,951 40,326 55,000 98,236 100,000
Dolomite thousand tons 2,211 2,417 2,621 2,568 2,500
Limestone do. 62,998 64,032 67,236 771,021 70,000
Quartz and quartzite do. 305 326 285 251 250
Sand:
Calcareous do. 63 106 2218 117 120
Silica do. 1,606 1,239 1,139 1,924 2,000
Other do. 1,195 1,242 °1,300 1,652 1,700
Slate 7,732 25,963 30,563 23,578 24,000
Sulfur:
Content of pyrites 29,656 38,867 94,000 128,000 100,000
See footnotes at end of table.
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TABLE 1—Continued
INDIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity* 1988 1989 1990 1991 1992°
INDUSTRIAL MINERALS—Continued
Sulfur—Continued:

Byproduct:
From metallurgical plants® 125,000 125,000 125,000 130,000 130,000
From oil refineries 10,420 10,200 10,315 12,261 13,000
Total® 165,076 174,067 229,315 270,261 243,000
Talc and related materials:
Pyrophyllite 64,923 93,000 80,000 84,557 85,000
Steatite (soapstone) 417,493 414,286 406,000 424,000 425,000
Vermiculite 4,052 3,075 1,769 1,768 2,000
Wollastonite 34,286 44,042 61,386 61,358 62,000
MINERAL FUELS AND RELATED MATERIALS
Coal:
Bituminous thousand tons 194,600 r200,890 211,730 229,280 210,000
Lignite do. 12,580 12,640 14,110 15,970 15,000
Total do. 207,180 213,530 225,840 245,250 225,000
Coke:®
Coke oven and beehive do. 13,000 13,000 13,000 13,000 13,000
Gashouse do. 100 10 100 100 100
Other, soft do. 200 200 200 200 200
Total do. 13,300 13,300 13,300 13,300 13,300
Gas, natural:
Gross million cubic meters 8,813 10,493 10,245 11,532 11,600
Marketable® do. 7,457 6,700 °6,560 7,500 7,500
Petroleum:
Crude thousand 42-gallon barrels 230,680 250,700 22,7800 23,2900 235,000
Refinery products:
Liquefied petroleum gas do. 19,905 °20,500 ©20,000 ©20,000 20,000
Gasoline do. 22,950 23,200 23,000 23,000 23,000
Kerosene and jet fuel do. 53,697 °54,000 °53,000 53,000 53,000
Distillate fuel oil do. 12,2337 °123,000 °122,000 °122,000 122,000
Residual fuel oil do. 56,803 °57,200 °56,000 °56,000 56,000
Lubricants do. 4,039 °4,100 °4,000 °4,000 4,000
Other do. 67,286 °68,000 67,000 °67,000 67,000
Total do. 34,7017 350,000 345,000 345,000 345,000

*Estimated. "Revised.

Table includes data available through Sept. 30, 1993.

?In addition to commodities listed, other clays (bentonite, common clays, and fuller’s earth), other gemstones (aquamarine, emerald, ruby, and spinel), and uranium are produced
but output is not reported, and available information is inadequate to make reliabl i of output levels. Reported production of sand and gravel and stone are clearly only
partial figures and exclude a number of types of stone; the amounts reported are inadequate to provide sufficient aggregate for production of concrete from domestically produced
and consumed cement, nor do they provide for other supplies of aggregate for road metal and other construction uses.

3Excludes production from steel minipl:
“India’s marketable production is 10% to 20% of mine production.

*The disparity between amounts of mica produced versus amounts exported is based on (a) stockpile, (b) illicit mines, and () occasional mining by others secking additions to
income nominally derived from other sources.

Data are fiscal year beginning Apr. 1 of that stated.

Partial figures; for details, see footnote 2.

*Includes reinjected gas.
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TABLE 2

INDIA: EXPORTS OF MINERAL COMMODITIES! 2

(Metric tons unless otherwise specified)

Destinations, 1988-89

Commodity 1987-88 1988-89 United Other (principal)
States
METALS
Aluminum:
Ore and concentrate 147,402 93,547 —_ United Arab Emirates 83,428; Jordan 9,631.
Oxides and hydroxides 7,014 400,362 99,399  Brazil 123,533; China 55,217; Saudi Arabia 35,000.
Metal including alloys, all forms 4,594 20,584 350  Republic of Korea 5,086; Taiwan 1,864; Singapore 1,698.
Arsenic: Sulfide, natural 162 —
Chromium:
Ore and concentrate 185,196 588,700 —  Japan 240,865; China 222,664; Philippines 88,736.
Metal including alloys, all forms 1 13,319 —  Japan 7,719; Netherlands 3,000; Germany 2,600.
Copper:
Ore and concentrate 18,000 14,000 —  Republic of Korea 9,000; Taiwan 5,000.
Metal including alloys, all forms 1,864 547 19  Hong Kong 141; Sri Lanka 104; United Kingdom 74.
Iron and steel:
Iron ore and concentrate including
roasted pyrite thousand tons 29,408 33,041 —  Japan 21,637; Republic of Korea 3,104; Romania 2,173.
Metal:
Scrap 33,577 35,483 16,398  Philippines 16,445; U.S.S.R. 2,500.
Pig iron, cast iron, related 606 871 604  Saudi Arabia 96; Sudan 40; U.S.S.R. 31.
materials
Ferroalloys:
Ferrochromium 2 7,999 —  France 5,755; Sweden 1,044; Republic of Korea 800.
Ferromanganese 1,614 3,400 —  Japan 1,500; Malaysia 1,500; Indonesia 300.
Ferrosilicomanganese — 7,600 —  Japan 6,500; Malaysia 1,050.
Ferrosilicon - 28 —  All to Republic of Korea.
Silicon metal 8 —
Unspecified 76,011 87,490 2,057  Japan 50,908; Netherlands 18,312; France 3,300.
Steel, primary forms 77,434 136,681 53,624  Bangladesh 8,467; Yemen 5,378; Australia 5,054.
Lead: Metal including alloys, all forms 95 69 —  United Arab Emirates 41; Netherlands 20.
Manganese:
Ore and concentrate, metallurgical-
grade 225,781 307,656 —  Japan 97,364; North Korea 74,200; Republic of Korea 52,382.
Oxides 582 234 —  Taiwan 169; Bangladesh 50; Nepal 10.
Nickel: Metal including alloys, all forms 247 67 1 Sri Lanka 22; United Arab Emirates 18; Nigeria 15.
Silicon, high-purity 8 13 13
Silver: Metal including alloys, unwrought
and partly wrought kilograms 7,545 2,629 — U.S.S.R. 2,508; United Arab Emirates 45.
Tin: Metal including alloys, all forms 561 134 —  United Arab Emirates 121; Thailand 6; Canada 3.
Titanium: Ore and concentrate 63,522 119,108 4,002  Japan 61,081; Netherlands 24,965; U.S.S.R. 14,730.
Tungsten: Metal including alloys, all
forms kilograms 19,741 248 23 Singapore 100; Bangladesh 25; unspecified 100.
Vanadium: Ore and concentrate® 25,200 243 40  Japan 101; Republic of Korea 72.
Zinc: Metal including alloys, all forms 231 83 46  Malawi 20; Sri Lanka 11.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice,
etc. 1,046 2,579 48  Japan 670; Republic of Korea 372; Bangladesh 322.
Silicon carbide 118 13 —  All to Bangladesh.

See footnotes at end of table.
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TABLE 2—Continued

INDIA: EXPORTS OF MINERAL COMMODITIES' 2

(Metric tons unless otherwise specified)

Destinations, 1988-89

Commodity 1987-88 1988-89 United Other (principal)
States
INDUSTRIAL MINERALS—Continued
Asbestos, crude 12 118 —  Japan 50; Australia 40; United Kingdom 16.
Barite and witherite 123,454 433,000 277,281  United Arab Emirates 61,424; Netherlands 38,500; Italy
18,034.
Boron materials:
Sodium borate 494 124 —  Sri Lanka 48; Egypt 45; United Kingdom 20.
Oxides and acids 26 30 —  Sri Lanka 17; Bangladesh 5; Zambia 4.
Cement 962 30,197 —  Nepal 25,850; Bangladesh 4,290.
Chalk 138 295 —  Bangladesh 292; Mauritius 2.
Clays, crude:
Bentonite 39,312 68,472 —  Malaysia 17,467; Australia 11,750; Kuwait 9,696.
Fire clay 2,076 906 —  Kenya 462; Bangladesh 419.
Fuller’s earth 148 382 —  Malaysia 114; Kenya 80; United Arab Emirates 65.
Kaolin 16,638 9,069 50 Bangladesh 8,797; Egypt 100.
Ball clay 488 856 NA NA.
Unspecified 1 1 NA NA.
Cryolite and chiolite 81 18 NA NA.
Diamond: Natural:
Gem, not set or strung value, thousands  $1,895,904  $2,650,056  $1,047,308  Japan $543,179; Belgium-Luxembourg $516,950.
Industrial stones do. $274 $8 $8
Feldspar 44,811 28,573 —  Malaysia 10,470; Bangladesh 7,802; Singapore 3,271.
Graphite, natural 311 246 40 Japan 60; Taiwan 60; Bangladesh 42.
Gypsum and plaster 5,879 5,785 —  Nepal 5,137; Japan 470; Sri Lanka 178.
Kyanite and related materials: Sillimanite 9,054 1,153 NA NA.
Magnesium compounds: Oxides and
hydroxides 1,832 4,753 395  United Kingdom 1,894; Netherlands 949; Japan 805.
Mica:
Crude including splittings and waste 13,532 19,320 3,273  Belgium-Luxembourg 7,146; Japan 4,131; France 1,192.
Worked including agglomerated
splittings 24,562 28,474 3,288  Germany 6,817; United Kingdom 6,555; Japan 3,583.
Phosphorus, elemental 165 119 62  Egypt 35; Mexico 21.
Pigments, mineral:
Natural, crude 429 352 —  Kenya 176; Bangladesh 72; Tanzania 50.
Iron oxides and hydroxides, processed 5,573 3,406 —  Philippines 922; United Kingdom 617; Italy 353.
Potassium salts, crude —_ 17 —  All to Singapore.
Precious and semiprecious stones other
than diamond: Natural:
Emerald value, thousands r$25,980 $39,925 $13,103 Hong Kong $11,076; Switzerland $3,368.
Other do. $17,922 $27,778 $9,688  Hong Kong $4,294; Japan $3,410.
Salt and brine 43,932 26,839 —  Nepal 8,274; Nigeria 8,000; Malaysia 7,584.
Sodium compounds, n.e.s.: Soda ash,
manufactured 319 401 NA NA.
Stone, sand and gravel:
Dimension stone, all forms 610,106 771,978 85,515  Italy 252,000; Japan 184,935; Australia 51,906.
Dolomite, chiefly refractory-grade 3,175 2,722 —  Bangladesh 2,647; Kenya 40; Tanzania 18.
Limestone other than dimension 258,326 151,205 —  Bangladesh 145,843; Nepal 3,512; Sri Lanka 1,349.

See footnotes at end of table.
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INDIA: EXPORTS OF MINERAL COMMODITIES' *

TABLE 2—Continued

(Metric tons unless otherwise specified)

Destinations, 1988-89

Commodity 1987-88 1988-89 United Other (principal)
States
INDUSTRIAL MINERALS—Continued
Stone, sand and gravel—Continued:
Quartz and quartzite 69,136 62,778 —  Japan 59,677; Bangladesh 1,326.
Sand:
Other than metal-bearing 113,751 12,967 —  Japan 8,733; Maldives 3,431; United Arab Emirates 214.
Silica sand 2,926 1,402 —  United Arab Emirates 1,148; Japan 204; Saudi Arabia 50.
Sulfur: Elemental: Crude including
native and byproduct 94 178 NA NA.
Talc, steatite, soapstone, pyrophyllite 23,330 15,630 —  Austria 5,805; Kenya 4,002; Bangladesh 1,821.
Vermiculite 1,048 204 —  Saudi Arabia 78; Japan 54; Taiwan 50.
MINERAL FUELS AND RELATED
MATERIALS
Coal, all grades including briquets
thousand tons 150 167 —  Bangladesh 102; Nepal 65.
Coke and semicoke 6,549 9,601 —  Nepal 9,595; unspecified 6.
Petroleum refinery products:*
Light distillates:
Naphtha do. 22,253 16,830 NA NA.
Other do. 162 706 NA NA.
Middle distillates do. 1,313 1,604 NA NA.
Heavy ends do. 3,989 87 NA NA.

*Revised. NA Not available.
Table prepared by Audrey D. Wilkes.

2Data are for Indian fiscal years Apr. 1 through Mar. 31 and have been compiled from the Indian Minerals Yearbook 1992.

3May include other unspecified ores.
“Defined as provided in data source.

INDIA: IMPORTS OF MINERAL COMMODITIES' 2

TABLE 3

(Metric tons unless otherwise specified)

Sources, 1988-89

Commodity 1987-88 1988-89 United Other (principal)
States
METALS
Aluminum:
Ore and concentrate 57 113 —  Ttaly 65; Hong Kong 48.
Oxides and hydroxides 2,585 4,031 266  Germany 1,250; Netherlands 652; United Kingdom 636.
Metal including alloys, all forms 78,503 21,417 —  Bahrain 4,047; Italy 1,980; Singapore 1,761.
Antimony:
Ore and concentrate 252 258 NA NA.
Metal including alloys, all forms 820 959 NA NA.
Beryllium including bismuth 175 337 —  Australia 324; Singapore 13.
Cadmium: Metal including alloys, all
forms 106 2 —  Australia 1; Japan 1.

See footnotes at end of table.
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TABLE 3—Continued
INDIA: IMPORTS OF MINERAL COMMODITIES" 2
(Metric tons unless otherwise specified)
Sources, 1988-89
Commodity 1987-88 1988-89 United Other (principal)
States
METALS—Continued
Chromium:
Ore and concentrate 15 29,800 —  Madagascar 11,000; Albania 10,150; Turkey 8,600.
Metal including alloys, all forms 34 —
Cobalt: Metal including alloys, all forms 135 250 —  Zambia 97; Zaire 61; Germany 32.
Columbium and tantalum: Tantalum metal
including alloys, all forms 1 1 1
Copper:
Ore and concentrate 12 44 NA NA.
Matte including cement copper 1 —
Metal including alloys, all forms 136,358 159,981 20,156  Zambia 41,806; Zaire 20,086; Singapore 14,904.
Iron and steel:
Ore and concentrate 26,000 8,000 NA NA.
Metal:
Scrap 1,870,497 2,120,305 903,341  Netherlands 258,474; U.S.S.R. 220,694; United Kingdom
162,727.
Pig iron, cast iron, related materials 87,322 164,771 —  Brazil 81,357; Taiwan 53,613; China 25,246.
Ferroalloys:
Ferrochromium 828 48 —  Germany 35; Sweden 12.
Ferromanganese 157 22 —  Spain 20; Belgium-Luxembourg 2.
Ferromolybdenum 106 79 18  United Kingdom 22; Austria 22; Chile 10.
Ferronickel 55,370 20,545 —  New Caledonia 4,830; Colombia 4,275; France 3,164.
Ferrosilicomanganese 84 73 —  Norway 40; France 20; United Kingdom 8.
Ferrosilicon 442 858 —  Taiwan 170; Brazil 158; Germany 143.
Silicon metal 2,837 2,770 —  Taiwan 610; Hong Kong 526; Norway 280.
Unspecified 372 1,216 177  Germany 564; Japan 100; Australia 95.
Steel, primary forms 2,142,730 2,016,825 73,364  Germany 445,509; Japan 389,914; United Kingdom 160,053.
Lead:
Ore and concentrate 8,607 20,530 —  Iran 6,208; Canada 5,201; Spain 4,284.
Metal including alloys, all forms 40,458 47,277 1,383  Australia 26,568; U.S.S.R. 3,327; United Arab Emirates
2,882.
Magnesium: Metal including alloys, all
forms 1,542 916 199  Norway 438; Germany 111.
Manganese:
Ore and concentrate 1,152 4,860 20  Brazil 3,690; Singapore 900; Gabon 250.
Oxides 649 173 9  Belgium-Luxembourg 72; Japan 58; Italy 30.
Metal including alloys, all forms 519 1,082 20  Taiwan 481; Hong Kong 336; China 130.
Mercury 236 299 8  Taiwan 97; Algeria 58; Spain 51.
Molybdenum: Metal including alloys, all
forms 2 5 4  Austria 1.
Nickel:
Ore and concentrate 3,937 3,265 —  Austria 1,059; Canada 819; Cuba 638.
Metal including alloys, all forms 7,173 7,386 — U.S.S.R. 3,004; Australia 754; Norway 736.
Platinum-group metals: Metals including
alloys, unwrought and partly wrought
kilograms 151 51 —  U.S.S.R. 38; United Kingdom 14.
Selenium, elemental 24 35 3 Japan 22; Italy 4; Germany 2.
Sec footnotes at end of table.
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TABLE 3—Continued
INDIA: IMPORTS OF MINERAL COMMODITIES! *
(Metric tons unless otherwise specified)
Sources, 1988-89
Commodity 1987-88 1988-89 United Other (principal)
States
METALS—Continued
Silver: Metal including alloys, unwrought
and partly wrought kilograms 3,507 4,230 626  United Kingdom 3,182; Switzerland 250; France 102.
Tellurium, elemental ® 7 —  Mainly from United Kingdom. '
Tin:
Ore and concentrate 221 287 —  China 248; Taiwan 39.
Metal including alloys, all forms 5,729 6,344 —  Malaysia 2,278; Spain 1,018; United Kingdom 581.
Titanium:
Ore and concentrate 309 2,950 NA NA.
Oxides 2,243 2,082 350  United Kingdom 846; Germany 314; Japan 127.
Tungsten:
Ore and concentrate 343 468 —  Burma 136; Sweden 102; Taiwan 77.
Metal including alloys, all forms 68 24 14  Japan 4; United Kingdom 2.
Vanadium: Ore and concentrate® 2,784 1,740 294  Chile 401; United Kingdom 224; Canada 214.
Zinc:
Ore and concentrate 10,935 22,537 —  Peru 22,501; unspecified 36.
Metal including alloys, all forms 95,615 80,145 —  U.S.S.R. 24,520; Republic of Korea 9,751; Zambia 7,256.
INDUSTRIAL MINERALS
Abrasives, n.e.s.:
Natural: Corundum, emery, pumice,
etc. 56 852 15 Hong Kong 662; Indonesia 117; Italy 36.
Silicon carbide 65 37 2 United Kingdom 18; Germany 14.
Asbestos, crude 75,701 101,345 —  Canada 42,920; U.S.S.R. 24,531; Brazil 17,970.
Boron materials:
Crude natural borates® 18,065 19,323 3,271  Turkey 16,018.
Oxides and acids 1 25 NA NA.
Cement 19,861 21,672 — United Arab Emirates 21,519; United Kingdom 102.
Chalk 1 125 NA NA.
Clays, crude:
Bentonite 53 26 11 United Kingdom 12; Germany 3.
Fire clay 155 —
Fuller’s earth 299 231 20  Germany 211.
Kaolin 99 207 40  United Kingdom 145; Germany 22.
Ball clay 1,952 4,009 283  United Kingdom 3,064; Germany 348; Japan 257.
Cryolite and chiolite — 2,001 —  Denmark 2,000.
Diamond:
Gem, not set or strung value, thousands $1,510,229 $2,230,692 —  Belgium-Luxembourg $1,257,886; United Kingdom
$806,652; Israel $127,250.
Industrial stones do. $245 $75 $52  Belgium-Luxembourg $22.
Diatomite and other infusorial earth 534 452 381  Spain 64; France S.
Feldspar 181 42,275 2 United Kingdom 42,063; Thailand 199.
Fertilizer materials: Manufactured:
Potassic 1,045,908 1,255,510 —  Germany 628,288; Jordan 296,505; Canada 230,922.
See footnotes at end of table.
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TABLE 3—Continued

INDIA: IMPORTS OF MINERAL COMMODITIES' 2

(Metric tons unless otherwise specified)

Sources, 1988-89

Copmodnty 1987-88 1988-89 léttt:: Other (principal)
INDUSTRIAL MINERALS—Continued

Fluorspar 19,431 23,346 —  Taiwan 9,167; Kenya 7,480; China 5,987.
Graphite, natural 422 457 10  Japan 205; Sri Lanka 124; Germany 66.
Gypsum and plaster 42 18 11 United Kingdom 7.
Kyanite and related material 87 47 NA NA.
Magnesium compounds:

Magnesite, crude, including calcined 6,534 911 —  Japan 876; United Kingdom 20.

Oxides and hydroxides 30,270 68,229 6  Japan 14,349; China 11,193; Turkey 10,100.
Mica:

Crude including splittings and waste 4 6 2 Austria 2; Switzerland 2.

Worked including agglomerated

splittings 55 30 2 Germany 10; Switzerland 9; Austria 7.

Phosphates, crude thousand tons 1,819 2,017 346  Jordan 962; Morocco 313; Senegal 164.
Phosphorus, elemental 233 983 114  Netherlands 382; Taiwan 281; China 147.
Pigments, mineral:

Natural, crude 1 —

Iron oxides and hydroxides, processed 1 7 NA NA.
Precious and semiprecious stones other than

diamond: Natural:
Emerald value, thousands $32,920 $35,470 $21,151  Germany $3,747; Switzerland $2,795; United Kingdom
$2,268.

Other do. $5,468 $8,123 $3,473  Germany $1,228; Brazil $895; Switzerland $611.
Salt and brine 11,081 10,645 —  All from Pakistan.
Sodium compounds, n.e.s.: Soda ash 21,672 2,265 — U.S.S.R. 1,494; Poland 490; Pakistan 260.
Stone, sand and gravel:

Dimension stone, all forms 2,315 2,629 144  Italy 2,002; Nepal 452.

Limestone other than dimension 108,590 271,822 —  United Arab Emirates 271,772; unspecified 50.

Quartz and quartzitevalue, thousands $24 $26 —  Taly $24; Belgium-Luxembourg $1.

Sand:

Other than metal-bearing 1,588 1,667 198  Australia 1,335; United Kingdom 46.
Silica sand 98 414 389  Belgium-Luxembourg 20; Germany 5.

Sulfur: Elemental:

Crude including native and byproduct 1,148,785 1,298,963 76,396  Saudi Arabia 613,588; Canada 126,839; Kuwait 96,683.

Colloidal, precipitated, sublimed 501 105 1 Germany 104.
Talc, steatite, soapstone, pyrophyllite 455 294 —  All from Nepal.

MINERAL FUELS AND RELATED

MATERIALS
Coal, all grades including briquets
thousand tons 2,862 4,488 —  Australia 3,929; Poland 213; Taiwan 155.
Coke and semicoke 107,773 131,652 —  Japan 54,537; China 33,417; Australia 27,130.
Petroleum, crude
thousand 42-gallon barrels 132,737 131,688 —  Saudi Arabia 66,966; United Arab Emirates 35,992; Kuwait

7,253.

Revised. NA Not available.
!Table prepared by Audrey D. Wilkes.

*May include other unspecified ores.
“Less than 1/2 unit.
SIncludes "sodium borate® and "other borates. "
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Data are for Indian fiscal years Apr. 1 through Mar. 31 and have been compiled from the Indian Minerals Yearbook 1992.
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TABLE 4

INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons)

Commodity Major operating companies and major Location of main facilities Anm.ul
equity owners capacity
Aluminum:

Bauxite Bharat Aluminium Co. Ltd. Manla, Madhya Pradesh 200
Do. do. Bilaspur, Madhya Pradesh 600
Do. Bombay Mineral Supply Co. (Pvt.) Ltd. Jamnagar, Gujarat 150
Do. Hindustan Aluminium Co. Ltd. Ranchi, Bihar 300
Do. do. Shandol, Madhya Pradesh 300
Do. Indian Aluminium Co. Ltd. Kalharpur, Maharashtra 250
Do. do. Ranchi, Bihar 250
Do. Madras Aluminium Co. Ltd. Salem, Tamil Nadu 150
Do. Minerals & Minerals Ltd. Ranchi, Bihar 200
Do. National Aluminium Co. Ltd. Panchpatmali, Orissa 2,400

Metal Bharat Aluminium Co. Ltd. Korba, Madhya Pradesh 100
Do. Hindalco Aluminium Co. Ltd. Renukoot, Uttar Pradesh 150
Do. Indian Aluminium Co. Ltd. Alipuram, Kerala 20
Do. do. Belgaum, Karnataka 73
Do. do. Hirakud, Orissa 24
Do. Madras Aluminium Co. Ltd. Metturdam, Tamil Nadu 25
Do. National Aluminium Co. Ltd. Angul, Dhenkanal District, Orissa 218

Barite Andhra Pradesh Mining Corp. Ltd. Mangampet, Cuddapah District, Andhra Pradesh 350

Do C.M. Ramanatha Reddy Kodur, Anantapur District, Andhra Pradesh 75

Do K. Obul Reddy (Pvt.) Ltd. Cuddapah District, Andhra Pradesh 25

Do Pragathi Minerals (Pvt.) Ltd. Kodur, Anantapur District, Andhra Pradesh 50

Do. Vijayalaxmi Minerals Trading Co. do. 50

Cement:

Public sector Bihar State Industrial Development Corp. Rohtas-Palaman, Bihar 760
Do. Cement Corp. of India Ltd. Jagdalpur, Madhya Pradesh 1,000
Do. do. Tandur, Hyderabad District, Andhra Pradesh 1,000
Do. do. Yerraguntia, Cuddapah District, Andhra Pradesh 1,120
Do. Hindustan Steel Ltd. Rourkela, Orissa 2,140
Do. Uttar Pradesh State Cement Corp. Chunar, Uttar Pradesh 840

Private sector Associated Cement Co. Ltd. Shahabad, Karnataka 1,076
Do. Century Spring & Manufacturing Co. Chandrapur, Maharashtra 1,000
Do. Coromandel Fertilizers Kalamalla, Cuddapah District, Andhra Pradesh 1,000
Do. Jaypee Rewa Cement Ltd. Rewa, Madhya Pradesh 1,000
Do. Larsen & Toubro Ltd. Chandrapur, Maharashtra 1,109
Do. Modi Cement Ltd. Bhatapure, Madhya Pradesh 1,000
Do. Rajasthan Manufacturing & Weaving Mills Ltd. Bhilwara, Rajasthan 1,042
Do. Shree Cement Ltd. Bewar, Ajmer District, Rajasthan 1,200

Chromite Ferro Alloys Corp. Ltd. Keonjhar District, Orissa ‘75

Do. do. Dhenkanal District, Orissa 75

Do. Mysore Minerals Ltd. Hassan District, Karnataka °125

Do. Orissa Mining Corp. Cuttack District, Orissa 2200

Do. do. Dhenkanal District, Orissa 200

Do. do. Keonjhar District, Orissa °100

Do. Tata Iron & Steel Co. Ltd. Cuttack District, Orissa °100

See footnotes at end of table.
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TABLE 4—Continued
INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992
(Thousand metric tons)
Commodity Major operaling companies and major Location of main facilities Annu'al
equity owners capacity
Coal:
Bituminous Coal India Ltd:
Do. Bharat Coking Coal Ltd. 105 mines in Bihar, Orissa, and Uttar Pradesh
Do. Eastern Coalfields Ltd. 187 mines in Bihar and West Bengal
Do. Northern Coalfields Ltd. 61 mines in Madhya Pradesh and Uttar Pradesh 160,000
Do. Southeastern Coalfields Ltd. 44 mines in Andhra Pradesh and Orissa
Do. Western Coalfields Ltd. 55 mines in Madhya Pradesh, Maharashtra, and Orissa
Lignite Neyveli Lignite Corp. Neyveli, Tamil Nadu 8,000
Copper:
Ore: Hindustan Copper Ltd. Khetri copper complex, Jhunjhunu District, Rajasthan:
Do. do. Khetri Mine 825
Do. do. Kolihan Mine 825
Do. do. Chandmari Mine 330
Do. do. Indian copper complex, Singhbhum District, Bihar:
Do. do. Mosabani Mine
Do. do. Pathargo.ra Mine 1,800
Do. do. Surda Mine
Do. do. Kendadih Mine
Do. do. Rakha Mine
Do. do. Malanjkhand, Balaghar District, Madhya Pradesh 2,000
Metal do. Khetri smelter, Rajasthan 31
Do. do. Maubhandar smelter, Ghatsila District, Bihar 20
Iron:
Ore and concentrate Chowgule & Co. Pvt. Ltd. Goa 7,000
Do. Dempo Mining Corp. Ltd. do. ’
Do. V.M. Salgaocar & Bros. Pvt. Ltd. do.
Do. Indian Iron & Steel Co. Ltd. Singhbhum District, Bihar 2,500
Do. Kudremukh Iron Ore Co. Ltd. Chikmagalur District, Karnataka 7,500
Do. National Mineral Development Corp. Ltd. Bellary District, Karnataka 3,000
Do. Steel Authority of India Ltd. Singhbhum District, Bihar 3,500
Do. do. Bastar and Durg District, Madhya Pradesh 7,000
Do. do. Keonjhar District, Orissa 3,000
Do. Tata Iron & Steel Co. Ltd. Singhbhum District, Bihar 3,500
Do. do. Keonjhar District, Orissa *2,000
Steel, primary Steel Authority of India, Ltd. Bhilai, Durg District, Madhya Pradesh 2,680
Do. do. Bokaro, Bihar 2,230
Do. Tata Iron & Steel Co. Ltd. Jamshedpur, Singhbhum District, Bihar 1,740
Do. 159 private ministeel plants Countrywide 4,700
Kyanite Hindustan Copper Ltd. Lapso, Singhbhum District, Bihar 22
Do. Maharashtra Mineral Corp. Ltd. Bahegaon, Bhandara District, Maharashtra o
Do. Maharashtra State Mining Corp. Ltd. Bhandara, Maharashtra
Do. S.M. Khola do.
Lead:
Concentrate Hindustan Zinc Ltd. Gunter District, Andhra Pradesh 10
Do. do. Udaipur District, Rajasthan 20
Metal, primary do. Visakhapatnam, Andhra Pradesh 22
Do. do. Tundoo, near Ghatsila, Bihar 8
See footnotes at end of table.
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TABLE 4—Continued

INDIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992

(Thousand metric tons)

Commodity Major operating companies and major Location of main facilities Annu.al
equity owners capacity
Magnesite Burn Standard Co. Ltd. Salem, Tamil Nadu
Do. Dalmia Magnesite Corp. do. 400
Do. Tamil Nadu Magnesite Ltd. do.
Manganese ore? Aryan Mining & Trading Corp. Sundargarh, Orissa
Do. Eastern Mining Co. North Kanara, Karnataka
Do. J.A. Trivedi Bros. Balaghat, Madhya Pradesh
Do. Manganese ore (India) Ltd. Adilabad, Andhra Pradesh
Do. do. Balaghat, Madhya Pradesh
Do. do. Bhandara, Maharashtra
Do. do. Keonjhar, Orissa
Do. Mangilah, Rungta (Pvt.) Ltd. do.
Do. Mysore Minerals Ltd. North Kanara, Karnataka
Do. do. Shimoga, Karnataka
Do. Orissa Manganese & Minerals (Pvt.) Ltd. Sundargarh, Orissa 1,500
Do. Orissa Mineral Development Co. Ltd. Koraput, Orissa
Do. Orissa Mining Corp. Ltd. Keonjhar, Orissa
Do. do. Koraput, Orissa
Do. R.B.S. Shreeram Durga Prasad & Falechand Marsingdas Vizianagaram, Visakhapatnam District, Andhra Pradesh
Do. Rungta Mines (Pvt.) Ltd. Keonjhar, Orissa
Do. Sandur Manganese & Iron Ores Ltd. Bellary, Karnataka
Do. Serajuddin & Co. Keonjhar, Orissa
Do. S. Lall & Co. do.
Do. Tata Iron & Steel Co. Ltd. Keonjhar, Orissa
Do. do. Sundargarh, Orissa
Phosphate rock Hindustan Zinc Ltd. Udaipur District, Rajasthan
Do. “Madhya Pradesh State Mining Corp. Ltd. Jhabua, Madhya Pradesh
Do. do. Chhatarpur, Madhya Pradesh 800
Do. Pyrites Phosphates & Chemicals Ltd. Dehra Dun, Uttar Pradesh
Do. Rajasthan State Mineral Development Corp. Ltd. Udaipur District, Rajasthan
Do. Rajasthan State Mines & Minerals Ltd. do.
Titanium, ilmenite Kerala Minerals & Metals Ltd. Chavara, Quilon District, Kerala 100
concentrate
Do. Indian Rare Earths Ltd. do. 200
Do. do. Ganjam, Orissa, 100 km south of Dhenkanal 220
Do. do. Manavalakurichi, Tamil Nadu 65
Zinc:
Concentrate Hindustan Zinc Ltd. Zawar, Udaipur District Rajasthan 34
Do. do. Rajpura-Dariba, Udaipur District, Rajasthan 42
Metal Comindo Binani Zinc Ltd. Binanipuram, near Alwaye, Kerala 17
Do. Hindustan Zinc Ltd. Debari, Udaipur District, Rajasthan 49
Do. do. Visakhapatnam, Andhra Pradesh 30
°Estimated.

'The annual capacity of the five major Coal India subsidiaries was as follows: 14 mines, more than 1.0 Mmt, for 17% of capacity; 32 mines, 0.5 to 1.0 Mmt, for 17%; 80 mines,
0.3 t0 0.5 Mmt, for 24 %; 254 mines, 0.1 to 0.3 Mmt, for 39%; and the remaining mines, less than 0.1 Mmt.

2Capacity of clusters of surface mines varies extremely, depending on demand.
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TABLE §
INDIA: ESTIMATED RESERVES
OF MAJOR MINERAL
COMMODITIES FOR 1992

(Thousand metric tons unless otherwise specified)

Commodity Reserves
Bauxite 2,333,000
Barite 35,000
Chromite 108,000
Coal:
Bituminous 186,044,000
Lignite 5,813,000
Copper, in ore 4,000
Gold kilograms 55,000
Graphite 4,648
Iron, in ore 11,000,000
Kyanite group 15,000
Lead, in ore 160,000
Limestone 60,000,000
Magnesite 222,000
Manganese in ore 154,000
Natural gas billion cubic meters 648
Petroleum, crude
million metric tons 726
Phosphate rock 102,000
Salt @)
Talc and related minerals 15,000
Titanium 62,000
Zinc 7,488
Zircon 1,420

'Essentially all from seawater.
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Indonesia continued its strong
economic growth, aided by the
Government’s deregulation policies. Real
gross domestic product (GDP) growth
was in the 6% range. Investment by the
private sector and non-oil and gas exports
were increased. The 1992 consumer
price index increase was down to 5%
from 9.5% in the previous year.

The oil and gas sector accounted for
12% of GDP, 30% of export earnings,
and 32% of domestic revenues. Fast
growing non-oil manufacturing
contributed its GDP share of 17%. Non-
oil mineral production and exports,
particularly for coal, copper, gold,
nickel, and silver, rose moderately in
1992.

Foreign investment in Indonesia was
$8.8 billion,! lower than that of 1991.
The shortage of infrastructural facilities,
especially electricity, was one of the
causes of the decline of foreign
investment.  Another cause was the
Government’s tight money policy aimed
at cooling the country’s overheated
economy. Total Australian investment in
Indonesia was more than $765 million,
mostly in the mining sector.
Construction projects were of growing
value too.

P.T. Gunawan Dianjaya planned to
build a 2-Mmt/a slab plant in Malaysia
and signed a lease with Malaysian
authorities on a 200-ha site near
Kemaman. The project was currently
100% Indonesian with a minority equity
participation from unknown Hong Kong
sources; eventually Gunawan Dianjaya
wanted to have 30% Malaysian
participation.

Indonesian mining companies were to
invest a total of $27 million in a project
to mine 500,000 mt/a of high-quality
anthracite in Quang Ninh Province,
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northeast of Hanoi. The province has the
most abundant coal reserves in Vietnam.
P.T. Astra Petronusa signed a 25-year
production-sharing contract to explore for
oil and gas in a 3,200-km? block near the
Dai Hung Field off Vietnam’s southern
coast. The field has the largest known
reserves on Vietnam’s continental shelf.

GOVERNMENT POLICIES
AND PROGRAMS

The Government’s efforts to encourage
foreign investment in eastern provinces
provide favorable tax incentives,
including the deductibility of fringe
benefits and acceleration of asset
depreciation, as well as the adoption of a
more favorable debt/equity ratio. Other
suggested improvements for foreign
investment include allowing unrestricted
imports . of industrial minerals not
available in Indonesia, permitting 100%
foreign owner